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PREFACE

This volume of the International Union of Microbiological Societies 2014 edition contains all IUMS 2014 Congresses
submitted abstracts for:

Keynote Plenary Sessions
Bridging Sessions
Workshop Sessions and
Poster presentations.

The content of this book is available in electronic format only via the internet.
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FOREWORD

The organizers of IUMS 2014 Congresses are proud to present this collection of abstracts during Congresses of
Bacteriology and Applied Microbiology, Mycology and Eukaryotic Microbiology and Virology, held this year in the
vibrant city of Montréal (Québec, Canada) from July 27 to August 1, 2014.

This electronic collection of abstracts contains all submissions accepted for oral or poster presentation at iUMS 2014
as of July 18, 2014. Abstracts received after this date, as well as those included here, can be accessed using
mylUMS2014 the congress mobile app. Abstracts are presented as they were submitted. The organizers take no
responsibility for the content or grammatical mistakes and errors in the texts.
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Sunday, 27 July 2014 18:00 - 19:00 Room 517 C-D

Opening Ceremony and Scientific Lecture
PL01.01 - Living in a Microbial Universe

Julian Davies'
'Life Sciences Institute, UBC, Vancouver, Canada

In the years since the last IUMS in Sapporo, the science of Microbiology has undergone an exciting revolution as the
result of radical changes in methodology. Exponential advances in genomic technologies have changed the
biological concepts governing the living world. These powerful instrumental and computational methods have amply
confirmed that all life is a part of the Microbial World. Deciphering the chemical interactions between microbes and
other beings will contribute to the development of previously-unimagined applications: medical, agricultural,
environmental, and industrial. The problem of antibiotic resistance is here to stay but novel genomic approaches to
the discovery of new and specific antimicrobials are already showing promise. Even in the most complex biological
systems, it is often possible to predict the roles of microbes without being able to culture them. However, it is
essential to study living microbes in the laboratory and knowledge of new biochemical pathways will now make this
more feasible. This is a great time to be a microbiologist and organizations such as IUMS must grasp the
opportunity to enhance the teaching, development and applications of bacteriology, mycology, virology and systems
biology.

International Union of Microbiological Societies Congresses 1



Monday, 28 July 2014 08:35-09:00 Room 517D

Plenary Sessions
BAM-PL02.01 - Genome biology of the species Listeria: predicting virulence

Trinad Chakraborty’
"Justus-Liebig University, Germany

Listeria monocytogenes is a food-borne pathogen with a high mortality rate that has served as an invaluable model
for intracellular parasitism. Comparative genome sequencing of representative genomes comprising all species for
the genus Listeria as well as strains representing clonal lineages of the pathogenic species L. monocytogenes
continues to provide valuable insight on the evolution of pathogenicity within this species. There is now clear
evidence indicating that the various non-pathogenic species of Listeria have been derived by gene loss and/or
mutational decay of virulence- and niche-adaptive factors from a progenitor strain that harboured many of the
currently known virulence factors. There is currently great interest in predicting virulence from genome sequences for
example, during outbreaks. Genome-based phylogeny has revealed four lineages of the pathogenic species

L. monocytogenes, but an understanding of the basis of graded levels of virulence exhibited by these isolates is
lacking. Comparative transcriptome analysis of intracellular growth has also uncovered additional levels of adaptive
evolution in growth among the different lineages of L. monocytogenes. Analysis of the pan-genome of

L. monocytogenes strains revealed an extensive, as yet unexplained gene-repertoire in these genomes, and
provides evidence for the evolution of these strains by gathering genes from organisms in different environmental
and host niches.

International Union of Microbiological Societies Congresses



Monday, 28 July 2014 09:05 -09:30 Room 517D

Plenary Sessions
BAM-PL02.02 - A quantitative systems biology study on a model bacterium

Luis Serrano Pubul’
"Center For Genomic Regulation, Barcelona, Spain

The goal of Systems Biology is to provide a quantitative and predictive description of a living system to the extent
that it can be fully simulated in a computer. We have undertaken such Endeavour using as a model the small
bacterium, M. pneumoniae. use Mycoplasma pneumoniae, a human pathogenic bacterium causing atypical
pneumonia as model system for our study. Containing a reduced genome with only 690 ORFs, this bacterium is an
ideal organism for exhaustive quantitative and systems-wide studies, avoiding technical limitations due to exceeding
sample complexity, constrained by limitations in dynamic range and resolution of current generation mass
spectrometers. Available data on the transcriptome, on protein complexes, as well as on metabolic pathways
facilitate the integration of the data generated for this study into an organism-wide context. Additionally, M.
pneumoniae represents a relevant organism to study stochastic noise in living systems. The cells are significantly
smaller than other bacteria, such as Eschericha coli (0.05 mm3 and 1 mm3, respectively) resulting in principle in an
increased susceptibility to abundance fluctuations of cellular molecules. Our analysis shows that even apparently
simpler organisms have a large hidden layer of complexity and that for every question we have answered we have
got two new ones. We are still far away to be get a full understanding of a cell.

International Union of Microbiological Societies Congresses 3



Monday, 28 July 2014 10:05-10:30 Room 517 D

Plenary Sessions
BAM-PL03.01 - Cell division with and without the FtsZ machinery

Romain Mercier', Yoshikazu Kawai', Jeff Errington1
"Centre For Bacterial Cell Biology, Newcastle University, Newcastle, UK

The peptidoglycan wall is a hallmark of bacterial cells and was probably present in their last common ancestor, at
around the dawn of cellular life on earth. The last common ancestor also probably possessed a sophisticated division
machine based around the widely conserved FtsZ protein. This tubulin-like protein assembles into a ring structure at
the site of impending division and then recruits 10 or so well conserved proteins that help bring about cytokinesis in
most bacteria. How cell wall synthesis is regulated during growth and division remains an important, largely unsolved
problem in bacteria. We have recently approached this problem by studying cell wall deficient, or “L-form” bacteria.
Using B. subtilis as a model we discovered that switching from the walled to the L-form state is surprisingly simple,
requiring only one or two genetic changes. However, the L-forms are remarkably altered in terms of their growth and
proliferation. The FtsZ-based division machine becomes completely dispensable, and the cells divide, instead, by a
membrane blebbing or tubulation and fission mechanism. We have recently examined the formation of L-forms in a
range of other bacteria, including the Gram negative E. coli, and find that their properties are largely similar to those
of B. subtilis, including ability to dispense with the proteinaceous division machine. These studies of L-forms have
wide implications, including mechanisms of antibiotic resistance, the origins of life and the generation of artificial
cells. Key references Leaver M, Dominguez-Cuevas P, Coxhead JM, Daniel RA, Errington J. (2009) Life without a
wall or division machine in Bacillus subtilis. Nature 457, 849-853. Mercier R, Kawai Y, Errington J. (2013) Excess
membrane synthesis drives a primitive mode of cell proliferation. Cell 152, 997-1007. Errington J. (2013) L-form
bacteria, cell walls and the origins of life. Open Biology 3, 120143. Kawai Y, Mercier R, Errington J. (2014) Bacterial
cell morphogenesis does not require a preexisting template structure. Curr Biol. 24, 863-867.

International Union of Microbiological Societies Congresses 4



Monday, 28 July 2014 10:35-11:00 Room 517 D

Plenary Sessions
BAM-PL03.02 - Intercellular molecular transfer in the filaments of heterocyst-forming cyanobacteria

Enrique Flores'
'csIc, Seville, Spain

Filamentous, heterocyst-forming cyanobacteria are multicellular organisms in which, under nitrogen-limiting
conditions, growth requires the activity of two interdependent cell types: the vegetative cells that fix carbon dioxide
performing oxygenic photosynthesis and the dinitrogen-fixing heterocysts. As studied in the model strain Anabaena
sp. PCC 7120, heterocysts differentiate from vegetative cells in a process that involves the execution of a complex
genetic program and the intercellular transfer of regulators including a PatS-related peptide, an inhibitor of heterocyst
differentiation. In the diazotrophic filament, vegetative cells provide heterocysts with reduced carbon (mainly in the
form of sucrose) and heterocysts provide the vegetative cells with fixed nitrogen. The heterocysts conspicuously
accumulate cyanophycin, a polymer made of aspartate and arginine that is a dynamic reservoir of nitrogen.
Cyanophycin is degraded in the heterocysts by cyanophycinase producing beta-aspartyl-arginine, which is
hydrolyzed to aspartate and arginine by an isoaspartyl dipeptidase mainly present in the vegetative cells. This
compartmentalized catabolism of cyanophycin implies that beta-aspartyl-arginine is transferred as a nitrogen vehicle
from heterocysts to vegetative cells. The cyanobacteria are diderm bacteria, and the cyanobacterial filament consists
of individual cells that are enclosed in a continuous outer membrane and share a continuous periplasm. The cells in
the filament seem to be connected by septal junctions analogous to metazoan gap junctions. Integral membrane
proteins that are located at the intercellular septa, Sepd, FraC and FraD, are likely components of the septal
junctions and appear to have a dual function in binding and communicating adjacent cells in the filament. The
communication function can be probed with fluorescent tracers such as calcein and 5-carboxyfluorescein, which
have permitted to distinguish two different types of septal junctions, those containing SepJ and those containing
FraC and FraD. Research with heterocyst-forming cyanobacteria has thus unraveled structures and mechanisms for
intercellular communication that were previously unknown in bacteria.

International Union of Microbiological Societies Congresses 5



Monday, 28 July 2014 08:35-09:00 Room 511 C-F

Plenary Sessions
MEM-PL02.01 - Taxonomy and technology

Keith Seifert’
"Agriculture & Agri-Food Canada, Ottawa, Canada

Microbial taxonomy was born with the invention of the microscope and its development as a science is intimately
associated with developments in technology. Distrust of automation and suspicions about over-reliance on machine
generated data are persistent concerns in the history of microbiology. The importance of the methodical and
sometimes plodding task of describing, naming and classifying species is often questioned. In part this is because it
never seems to keep pace with our ability to generate increased quantities of data and new kinds of data. But it also
reflects the tendency of taxonomists and ecologists to lock themselves in narrow towers, focusing on groups of a
priori interest, and unwilling or unable to consider the broad spectrum of life. Now, with the advent of whole genome
sequencing, environmental genomics, and concepts such as the human microbiome, the challenges facing the
taxonomic process seem critical. Should microorganisms known only from DNA sequences be formally named?
Should we enable automated, machine-run naming and classification of species? This presentation, given from the
perspective of a taxonomist working with microfungi, will be a meditation on the nature of discovery, whether science
is simply the process of generating and archiving digital data, and to what extent human intervention is required (or
desirable) in the interpretation of Big Data.

International Union of Microbiological Societies Congresses 6



Monday, 28 July 2014 09:05 - 09:30 Room 511 C-F

Plenary Sessions
MEM-PL02.02 - Phytoplankton Diversity and the Global Climate

Alexandra Worden'
"Monterey Bay Aquarium Research Institute, Moss Landing, USA

Photosynthesis in the marine biosphere is responsible for half of the annual uptake of CO2 from earth’s atmosphere.
The organisms that mediate this uptake are tremendously diverse — their major commonality is simply that they can
perform photosynthesis. This diversity presents a major challenge for efforts to model the global carbon cycle and
how climate change will impact the marine biosphere and photosynthetic activities within it. Here, we will discuss
some of the approaches and grand challenges behind studying newly discovered (but sometimes uncultivated)
eukaryotic phytoplankton. More broadly, we will explore phytoplankton diversity in the context of ecological
differentiation and the global carbon cycle.

International Union of Microbiological Societies Congresses 7



Monday, 28 July 2014 10:05 -10:30 Room 511 C-F

Plenary Sessions

MEM-PL03.01 - From phenotypes to pathways: global exploration of cellular networks using yeast functional
genomics

Brenda Andrews’
1University of Toronto, Toronto, Canada

The entire landscape of eukaryotic genetic research has been transformed by our ability to rapidly sequence
genomes — while we can now map genomes efficiently, we do not yet know how to interpret genome variation to
predict inherited phenotypes. Emerging evidence suggests that we must account for genetic interactions in order to
relate genotype to important phenotypes in any eukaryotic system. To systematically explore genetic interactions,
our group developed a unique functional genomics platform called ‘synthetic genetic array’ (SGA) analysis that
automates yeast genetics and enables the systematic construction of double mutants. We developed two powerful
pipelines which combine SGA and automated microscopy for systematic and quantitative cell biological screens or
phenomics. Ouir first pipeline uses SGA to introduce fluorescent markers of key cellular compartments, along with
sensitizing mutations, into yeast mutant collections. We then perform live cell imaging on the mutant arrays using
HTP confocal microscopy to quantitatively assess the abundance and localization of our fluorescent reporters,
providing cell biological readouts of specific pathways and cellular structures in response to thousands of genetic
perturbations. Our second pipeline exploits the yeast GFP collection, a unique resource consisting of thousands of
strains with different genes uniquely tagged with GFP. This remarkable collection has been arguably underutilized
for systematic analysis of the proteome, largely due to the challenges associated with analysis of large sets of cell
biological data. We addressed this challenge by adopting a high-content screening approach to measure protein
abundance and localization changes in an automated fashion on a genome scale. Our general approach, in
particular our network analysis and visualization methods, are readily extensible to other systems.

International Union of Microbiological Societies Congresses 8



Monday, 28 July 2014 10:35-11:00 Room 511 C-F

Plenary Sessions
MEM-PL03.02 - Septin heteropolymers and higher-order structures

Michelle Momany1
1University of Georgia, Athens, USA

Septins are highly conserved in animals and fungi and are increasingly recognized to play roles as important and
diverse as those of actin and microtubules. Septin roles include acting as diffusion barriers and coordinating
cytokinesis and nuclear division. Defects in septins have been associated with human diseases such as cancer and
Alzheimer’s. Like other cytoskeletal elements, septins associate into higher-order structures. Septins are classified
into five orthologous groups. Monomers from different groups associate to form nonpolar heteropolymeric rods that
in turn assemble into higher-order structures including rings and filaments that can be visualized by fluorescent
microscopy of GFP-tagged septins. The mechanisms driving septin heteropolymer and higher-order structure
assembly are only beginning to be understood. The filamentous fungus Aspergillus nidulans has one septin from
each phylogenetic group. Four of the A. nidulans septins are orthologs of the core septins in S. cerevisiae and the
fifth septin, AspE, is lacking in unicellular yeasts and appears to be ancestral. We have examined septins from
defined stages of A. nidulans development using a variety of methods. Our results show that at least two distinct
septin heteropolymer populations co-exist in A. nidulans, and that while AspE is not a subunit of either
heteropolymer, it is required for assembly of septin higher-order structures found in multicellular development.

International Union of Microbiological Societies Congresses 9



Monday, 28 July 2014 08:35-09:00 Room 517 C

Plenary Sessions
VIR-PL02.01 - RNA virus replication assemblies

Cristina Risco'
"Cell Structure Lab, Centro Nacional de Biotecnologia, CNB-CSIC, Madrid, Spain

Replication and assembly of many RNA viruses take place in specific intracellular compartments known as ‘virus
factories’, ‘viral inclusions’ or ‘viroplasms’. Our knowledge of the biogenesis and architecture of these unique
structures has increased considerably in the last few years, due to technical advances in cellular, molecular and
structural biology. Early in infection, viral polymerases and cofactors interact with cell membranes, where they build
functional replication complexes (RC) and replication organelles. These structures recruit viral and cell factors to
build a platform on which viral replication and morphogenesis are spatially connected. Factories are very dynamic,
as their structure changes over time. A number of imaging technologies are helping us to understand how factories
are built and work. 3D imaging shows the complex organization of virus factories, in particular the new interactions
built between virus-induced membranous scaffolds, cytoskeleton and recruited organelles. A summary of recent
findings on the structure of factories will be presented, including 3D reconstructions of serial sections, electron
tomography and molecular mapping with antibodies and with the new clonable tag for electron microscopy based on
the small metal-binding protein metallothionein (MT). Study of the intracellular distribution of MT-tagged viral
replicase proteins revealed virus-induced cell structures not previously observed. Designing strategies to combine
functional and mechanistic studies with 3D imaging will be necessary to understand the meaning of the structures
built by viruses in the infected cell. Fernandez de Castro, I., Volonte, I., Risco, C. Virus factories: biogenesis and
structural design. Cell Microbiol, 2013. 15: 24-34. Risco, C., Fernandez de Castro, |., Sanz-Sanchez, L., Narayan,
K., Grandinetti, G., Subramaniam, S. 3D imaging of viral infections. Annu Rev Virol, 2014. 1 (in press). Funded by
research grant BIO2012-33314 from the Spanish Ministry of Economy and Competitiveness and grant 200620F0024
from the PIF program of the Spanish National Research Council (CSIC).

International Union of Microbiological Societies Congresses 10



Monday, 28 July 2014 09:05-09:30 Room 517 C

Plenary Sessions
VIR-PL02.02 - Host cell factors and pathways promoting and restricting hepatitis C virus replication

Ralf Bartenschlager’
"Department of Infectious Diseases, Molecular Virology, University of Heidelberg, Heidelberg, Germany

Hepatitis C viruses (HCV) comprise a group of positive-strand RNA viruses belonging to the Flaviviridae family. As a
major cause of acute and chronic liver disease worldwide, HCV has received much attention. With the advent of
highly efficient and robust cell culture systems for HCV, the principles of the viral replication cycle have been
unravelled. A surprisingly high number of molecules that are essential for or that promote HCV entry into
hepatocytes has been identified. Moreover, important insights into the biogenesis and architecture of the
membranous replication compartment induced upon viral infection have been gained and surprising parallels as well
as differences to the Dengue virus that belongs to the same virus family have been discovered. Several host cell
factors required for formation or activity of the HCV replication machinery, such as cyclophilin A and phosphatidyl
inositol-4-kinase lll-alpha, have been identified and they represent attractive targets for host factor-targeting antiviral
therapy. In addition, we discovered a crucial role of non-structural protein 5A for the formation of the membranous
HCV replication factory. This function appears to be targeted by highly potent NS5A-targeting drugs that are close to
approval for clinical use. With respect to assembly and release of infectious HCV particles, apolipoproteins, most
notably ApoE, are of central importance. This host cell factor is part of the virion and assumed to be required for the
peculiar association of HCV particles with lipids. These results underscore the close link between HCV and its host
cell and they will be discussed during my presentation.

International Union of Microbiological Societies Congresses 11



Monday, 28 July 2014 10:05 -10:30 Room 517 C

Plenary Sessions

VIR-PL02.03 - Cauliflower mosaic virus CaMV hijacks the cell translational machinery and target-of-
rapamycin TOR for translation of its pregenomic RNA

Lyubov Ryabova', Mikhail Schepetilnikov1
'Institut de Biologie Moléculaire des Plantes (IBMP), Strasbourg, France

Viruses lack a protein synthesis machinery encoded by the viral genome and utilize the host translation apparatus to
synthesize viral proteins. Moreover, plant pararetroviruses have to modify the cell translation machinery to establish
translation of several main open reading frames (ORFs) from the same pregenomic RNA—a process normally strictly
prohibited in eukaryotes. Transactivation of repeated initiation events (reinitiation) on polycistronic pregenomic 35S
RNA was studied intensively in Cauliflower mosaic virus (CaMV). A CaMV protein translational
transactivator/viroplasmin (TAV) is sufficient to deregulate protein synthesis and overcome cellular barriers to
reinitiation. TAV promotes retention on polyribosomes and re-use of eukaryotic translation initiation factors (elFs),
particulary elF3 and the host factor RISP that are recruited at the stage of cap-dependent initiation to regenerate
reinitiation-competent ribosomal complexes. The functional role of these factors would be to ensure recruitment of
the initiator Met-tRNA and the 60S ribosomal subunit to the reinitiating 40S ribosomal subunit. The protein kinase
TOR (target of rapamycin) is at the center of a conserved eukaryotic signaling pathway that perceives metabolic
energy and regulates cell growth and survival. Its main target is the translation machinery, particulary elFs,
phosphorylation of which up-regulates protein synthesis. TAV constitutively up-regulates TOR and thus the
translation machinery. TAV is an upstream TOR effector that interacts physically with TOR and triggers a cascade of
TOR-responsive phosphorylation events in favor of viral replication, particularly phosphorylation of RISP and subunit
h of elF3. Phosphorylation of the latter proteins is required to promote repeated initiation events. Both TOR and
elF3h are required for successful infection and can be considered as resistance factors for CaMV. The mechanism
of TOR activation by TAV is under investigation. According to our recent results, TAV recruits a small GTPase, ROP,
into its complex with TOR, which can function in TOR activation. Thus the exceptions found in CaMV translation
strategies can lead to deeper understanding of the cellular rules.

International Union of Microbiological Societies Congresses 12



Monday, 28 July 2014 10:35-11:00 Room 517 C

Plenary Sessions

VIR-PL02.04 - Analysis of alpha herpesvirus axon-cell spread

Lynn Enguist1
"Department of Molecular Biology and the Princeton Neuroscience Institute Princeton University; Princeton, USA

An essential process for the transmission of alphaherpesvirus infection from host to host is spread from axons of
peripheral nervous system neurons to cells in peripheral epithelia after reactivation from the latent state in neurons.
We have developed two methods to analyze axon to cell spread events using a compartmentalized neuronal culture
system. The first method is called tri-color infection and uses HSV-1 and pseudorabies virus (PRV) recombinants
that express one of three different fluorescent proteins. The fluorescence profiles of cells infected with the virus
mixtures provides an assessment of the number of expressed viral genomes. Strikingly, epithelial cells infected by
axon-cell spread express fewer than two viral genomes suggesting that a limited number of virions participate in
individual axon-cell events. The second method uses live-cell fluorescence microscopy to image individual axon-cell
spread events by tracking single capsids that leave axons to infect epithelial cells. We found that most axon-cell
events involve a single capsid. Together, these complementary analyses reveal that axon-cell spread events are
restricted to small numbers of viral particles, most often a single virion. Such a bottleneck process suggests that the
diversity of the virus population that replicates in epithelial cell lesions and is available for spread to other hosts is
limited.

International Union of Microbiological Societies Congresses 13



Monday, 28 July 2014 13:05-13:30 Room 517 C-D

Bridging Plenary Sessions
BR-01.01 - Ancient and modern leprosy bacilli

Stewart Cole'
'EPFL, Lausanne, Switzerland

Leprosy, which has afflicted human populations for millennia, results from infection with Mycobacterium leprae, an
unculturable pathogen with an exceptionally long generation time. Considerable insight into the biology, evolution
and drug resistance of the leprosy bacillus has been obtained from genomics. M. leprae has undergone reductive
evolution and pseudogenes now occupy half of its 3.34 Mb genome. Comparative genomics of modern leprosy
bacilli revealed 99.97% sequence identity, uncovered strong phylogeographic associations and generated useful
epidemiological tools for outbreak investigation. Until the Middle Ages, leprosy was endemic in Europe but then
disappeared. Whole genome sequencing of M. leprae present in skeletal remains suggests that the disappearance
was not due to loss of virulence and allowed the mutation rate to be estimated. There is growing evidence for the
emergence of a new leprosy bacillus, M. lepromatosis, that is associated with "Lucio's phenomenon", an invasive
form of leprosy. The evolutionary relationship between M. leprae and M. lepromatosis will be presented.

International Union of Microbiological Societies Congresses
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Monday, 28 July 2014 13:35-14:00 Room 517 C-D

Bridging Plenary Sessions
BR-01.02 - Global burden of human fungal diseases and their underlying diseases

David Denning1
1University of Manchester, Manchester, UK

Few estimates of the global burden of fungal disease have been made. In the Global Burden of Disease project 2010
update (Lancet 2012), fungal skin diseases were the fourth most common health problem affecting 985 miilion
people after dental caries, tension-type headache and migraine. Other global estimates are 1 million with
cryptococcal meningitis complicating AIDS, 4.8 million with allergic bronchopulmonary aspergillosis complicating
asthma in adults (193 million adult of 334 million asthmatics total), 1.2 million patients with chronic pulmonary
aspergillosis following pulmonary tuberculosis and about 75+ million women with vaginal candidiasis 4 or more times
each year (5-8% of adult women under 50 years). Less robust estimates include 400,000 cases of candidaemia,
100,000 cases of Candida peritonitis, over 200,000 cases of invasive aspergillosis, over 400,000 cases of
Pneumocystis pneumonia, and over a million cases of fungal keratitis annually. The fungal disease diagnostic market
is China is conservatively estimated to be $1.9bn. The number of people suffering and dying from fungal infections
has been estimated in 33 countries covering ~55% of the world’s population (see www.life-worldwide.org/media-
centre/news/). There is much variation between countries. Especially high incidence rates of Candida bloodstream
infection in Brazil (15/100,000) and Spain (10.7/100,000), an extremely high rate of mucormycosis in India (170,000
cases annually, 13/100,000) related to the burgeoning epidemic of diabetes there, over 160,000 cases of invasive
aspergillosis in China (11.9/100,000) partly related to COPD, over 38,000 cases of cryptococcal meningitis in AIDS in
Uganda (110/100,000) and 75,000 and 18,000 cases of Pneumocystis pneumonia in Nigeria (48/100,000) and Brazil
(39.6/100,000) respectively. Even more prevalent were allergic bronchopulmonary aspergillosis (ABPA) and severe
asthma with fungal sensitization (SAFS) complicating asthma. For example, an estimated 390,000 ABPA cases were
estimated for Brazil (201/100,000), 491,000 cases for China (36.1/100,000) and at least 592,000 ABPA cases in
India (47/100,000). Estimates of tinea capitis were very high in Africa, notably 15,580,000 cases in Nigeria (~50% of
155 million population are children) (1000/100,000) and 1,700,000 children affected in Kenya (4,300/100,000).
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Bridging Plenary Sessions
BR-01.03 - Dynamics of Influenza Diversity

Elodie Ghedin'
"New York University, Global Institute of Public Health, New York, USA

Acute RNA viruses like influenza A virus are the principle agents of emerging disease. However, little is known about
the extent, pattern and drivers of intra-host genetic diversity in these infectious agents. Understanding the dynamics
of influenza A virus evolution within—and transmission between—hosts is critical in predicting newly emerging
strains and modeling epidemics. Present molecular epidemiology studies rely on consensus genome sequences as
representative of the virus population an infected individual carries and transmits, but they do not capture viral
genetic diversity within the infected host. Deep sequence data of influenza virus populations show that multiple
variants can be transmitted during an epidemic. By imposing selection pressure immune competence of the host and
antivirals will greatly influence the extent and structure of intra-host viral diversity and the transmission potential of
the strains. The short infections associated with influenza viruses, however, limit the window available for genetic
diversity to be generated and probed within individual hosts. Studying patterns of viral genetic diversity in infected
hosts of different immune status represents a unique opportunity to study viral evolutionary dynamics and to define
how prior immunity, or other factors, such as virus subtype and strain, may affect transmission. | will present data
from deep sequencing and single molecule sequencing experiments in the characterization of the mutational
spectrum that can be found in influenza virus populations. One of our aims is to develop a model using intra-host
genomic data of influenza diversity to reconstruct chains of transmission. In this manner we hope to answer
important questions on transmission bottleneck, replication dynamics and fitness.
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BAM-PM1001 - Highlights of our Lactobacillus plantarum toolbox; applications of inducible food-grade
promoters and a versatile shuttle vector in a novel, plasmid cured strain

Silvia Heiss1, Angelika Hoermann1, Lukas Feuchtenhofer1, Margot Sonnleitner1, Stefan Heinl1, Reingard Grabherr1
g9
1University of Natural Resources and Life Sciences, Vienna, Austria

Lactic acid bacteria have been used worldwide for centuries to generate safe, storable food- and feedstuff, such as
fermented dairy products, sourdough and forage. By creating silage of plant material, farmers gain storable feed due
to acidification through organic acids and release of proteinogenic toxins. The strain used in this study was isolated
from stable grass silage in Austria. Lactobacillus plantarum CDO033 harbours one native plasmid which encodes,
amongst a total of 8 open reading frames, a toxin/antitoxin system that leads to host-cell killing upon plasmid loss.
Accordingly, plasmid curing was only achieved by introducing the antitoxin-gene on a helper plasmid and treatment
with a curing agent, thereof generating a novel plasmid free strain. Moreover, plasmids were designed as shuttle
vectors for E. coli for additional cloning and expression options. Notably, the strain is transformable with PCR-
generated products and therefore we can introduce smaller constructs directly after PCR-amplification, without the
need for accessory E. coli specific sequences. Interestingly, additional pUC19-backbone sequences influence
expression levels in L. plantarum. Additionally, a palette of promoters was established, which is newly employed in
L. plantarum. For instance, we successfully applied the T7 RNAP expression system and food-grade inducible
promoters are also available. Expression of reporter gene mCherry was quantitatively measured in the BioLector®
micro-fermentation system and was found to be capable of competing to existing systems, such as the constitutive
synthetic P11-promoter. Moreover, expression cassettes were integrated into the L. plantarum 3NSH chromosome
for achieving stable gene expression. In conclusion, the aim of our study is engineering of recombinant starter
cultures for optimized silage processes. By combining food- grade and host-strain derived features, we are designing
a toolbox for the plasmid free Lactobacillus plantarum strain 3NSH that is already regarded as safe, to improve its
applicability in farming and biotechnology.
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BAM-PM1003 - Characterization of Escherichia coli isolated from samples of different biological and
environmental sources

Annabelle Ferrera Boza', Lourdes Enriquez de Madrid®
"School of Microbiology, Universidad Nacional Auténoma de Hondruas, Tegucigalpa, Honduras, ?Master’s Program in
Infectious and Zoonotic Diseases, School of Microbiology, Universidad Nacional Autbnoma de Honduras, Tegucigalpa,
Honduras

The prevalence of diarrheagenic E. coli in childhood diarrhea and the role of contaminated water supplies and food
products in disease transmission in Honduras have not been well- studied. The aim of this study was to identify E.
coli pathotypes, including E. coli O157:H7, ETEC and EPEC. Escherichia coli from 5 different biological and
environmental sources were isolated and characterized during a five-year span, starting 2007. A total of 266
samples, 117 from human feces, 52 ground beef, 8 river stream-water, 20 residual water and 69 household stored
water containers were examined by conventional methods for E. coli and the isolated strains were subjected to
multiplex PCR targeting genes for the thermostable and -labile toxins (STh, STp and LT) of ETEC, and for the eae
and bfpA genes of EPEC; presence or absence of Shiga toxin genes (stx1 and stx2) characteristic of E. coli
0157:H7 strains were targeted. Three (6%) ground beef and one (5%) residual water samples were positive for
shiga-toxin producing E. coli, while 17 (22%) samples either from river stream-water or household water containers
were characterized as ETEC (29% LT toxin, 18% STp toxin, 35% STh, 18% LT/STh)and 3 (4%) samples from the
same sources as EPEC. ETEC was detected in 14 (12%) of the 117 studied children with episodes of diarrhea (64%
LT; 29% STh, 7% LT/STh); another five (4%) episodes were identified as EPEC. Our data is the first molecular E.
coli report that suggests the presence of E. coli pathotypes circulating in Honduras.
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BAM-PM1005 - Identification of putative key amino acids involved in HtpB protein-folding independent
functions

Karla Valenzuela', Gabriel Moreno-Hagelsieb®, Rafael Garduno®
"Dalhousie University, Halifax, Canada, 2Wilfrid Laurier University, Waterloo, Canada, ®Dalhousie University, Halifax,
Canada

Chaperonins (e.g. GroEL) are highly conserved housekeeping proteins that interact with co-chaperonins (e.g.
GroES) to help other proteins to fold. However, bacterial chaperonins can also have protein-folding independent
functions, and some act as proteases, toxins or adhesins. The Legionella pneumophila chaperonin (HtpB) has been
implicated in host cell invasion, mitochondria recruitment, and cell signalling. We hypothesize that these unique HtpB
functions are due to amino acid substitutions at key positions. 1374 HtpB orthologs were aligned using
ClustalOmega and the Evolutionary Trace (ET) method was used to rank the amino acids by their relative
evolutionary importance. A low rank indicates high conservation whereas less conserved amino acids are ranked
high. Since E. coli GroEL is the most studied chaperonin, it was used as the reference chaperonin. The GroEl and
HtpB sequences where compared and 142 different residues were found. Then, each amino acid substitution was
scored based on the BLOSUMG62 matrix and 41 less likely to occur substitutions (negative scores) were selected.
Finally, a low ET rank and a negative BLOSUM®62 score were used as criteria to select 5 residues for site directed
mutagenesis: methionine 68 and 212, serine236, lysine 298 and asparagine 507. Also, a less conserved region
composed of residues 471 to 475 was selected based on its negative BLOSUMG62 score. Using bioinformatic tools
we were able to predict the amino acids that could be involved in HtpB folding-independent functions.
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BAM-PM1007 - Molecular genetics and systems biological analysis to the pathogenesis of drug-resistant
type malaria

Koichi Shirakawa', Mitsuaki Nishibuchi®
"Department of Pathogenic Microbiology, Graduate School of Medicine, Kyoto University, Kyoto, Japan, Center for
Southeast Asian Studies, Kyoto University, Kyoto, Japan

Chloroquine and Pyrimethamine are frequently used in areas where there are malaria patients. In addition, an
increase in the frequency of use of placebo in these areas was reported by the United Nations Office on Drug and
Crime. Many of anti-malarial drugs, the effect is well known. However, effects on the target molecule is complex and
understanding is difficult. In our study, was discussed in molecular genetics approrch characteristics of resistant type
from the functional aspect of transporters and channels in the membrane of phagosome. Therefor, in our analysis,
we focused on the functional changes and mutation of Pyrimethamine resistance gene and Chloroquine resistance
gene. In addition, we researched for metabolic and structural proteins to complement the functional decline.When we
use a anti malaria drug, for example, we should moderate that we consider only a long-term continuous use as a
main cause of the genetic mutation. Many sensitivity type in the blood absorbs a lot of molecules of a drug given. As
a result, the quantity of the drug which a resistant type absorbs decreases. Anti-malaria drug molecules in blood
decreased, and it was suggested that resistant type increased because the effect attenuated. Furthermore, in the
treatment of malaria, it is important to use a drug measured exactly for patient and should concentrate on complex
drugs for a short term.
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BAM-PM1009 - Developing molecular biology and genomic tools for studying
Burkholderia contaminans

Maria. Agustina Lépez De Volder', Ruhi Bloodworth®, Carrie Selin®, Silvia Cardona®, José Degrossi'
'Facultad de Farmacia y Bioquimica, Universidad de Buenos Aires, Buenos Aires, Argentina., °Department of
Microbiology, University of Manitoba, Winnipeg, Canada.

Burkholderia contaminans is a Gran-negative bacterium that was recently defined as a specie of the

B. cepacia complex (Bcc). It can be found in natural environments, as contaminant of industrial products and as
opportunistic pathogen infecting the lung of cystic fibrosis (CF) patients. Although B. contaminans is the prevalent
species in CF patients in Argentina, knowledge about its mechanism of pathogenesis is very limited when compared
with other Bcc members like B. cenocepacia or B. multivorans, which are common in North America and Europe. In
this work, we described phenotypic characteristics of argentinian isolates, determined the feasibility of applying
genetic tools developed for other Becc species and produced the draft genomes of five B. contaminans isolates. While
most of B. contaminans isolates presented filament morphology, similar to B. anthina, some isolates exhibited short
rod morphology, similar to B. cenocepacia. Filament morphology correlated with the presence of yellow-green
pigment and 50% of the strains of B. contaminans produced B-Haemolisis. Standard transpososon mutagenesis
techniques were successful using the antibiotic marker trimethoprim and gentamicin or ampicillin to select against
donor and helper strains. Genomes were sequenced with an lllumina MiSeq sequencer, read assembly was
performed with Velvet and the contigs were preliminarily annotated with the Rast server (http://rast.nmpdr.org/).
Seven genes used in the Burkholderia cepacia complex Multilocus Sequence Typing (MLST) database
(http://pubmist.org/bcc/) were retrieved from the Rast server and compared against those deposited in the MLST
database. This analysis confirmed that the sequenced genomes indeed corresponded to B. contaminans. However,
all Argentinian isolates formed a new sequence type. Further analysis of the draft genomes indicated no evidence of
genomic island BcenGlI11, which is related to virulence in B. cenocepacia J2315. In summary, we have developed
research tools for B. contaminans that will allow a better understanding of this emerging opportunistic pathogen.
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BAM-PM1011 - Identification of NDM-1 and IMP Metallo B-Lactamase genes using real-time PCR

Taru Singh1, Shukla Das', V.G Ramachandran’, Dheeraj Shah?, Rumpa Saha'
"Microbiology Department,University College of Medical Sciences & GTBH, Delhi, India, ?Department of Paediatrics,
University College of Medical Sciences, University of Delphi, New Delhi, India

Background- Metallo beta lactamase enzymes (MBL) are encoded by transferable genes, which appear to spread
rapidly among gram-negative bacteria in developing countries. Objective: The objective of this study was to develop
a syber green real-time PCR assay followed by a melt curve step for rapid detection and identification of NDM-1 &
IMP genes on the amplicon melting peak. Materials and Methods: A total of 120, including 40 healthy controls E..coli
isolates were taken from a Tertiary Care hospital of Delhi. These isolates were subjected to Real time PCR for
NDM-1 & IMP genes using SYBR green dye. Results: Presence of NDM-1 & IMP gene was identified in less than
50% of the samples.Transciptome analysis was also done to see the expression of the genes. Conclusions: The
rapid detection of MBL-producing isolates could be helpful for epidemiological purposes and for monitoring the
emergence of MBL-producing isolates in clinical settings. The detection of such isolates could help rapidly establish
standards for hospital infection control measures to minimize the spreading of these resistant determinants. The
present study confirmed the presence of multiple genetic mechanisms for carbapenemases production among the
clinical isolates of E..coli in north India.
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BAM-PM1013 - Characterization of amoebal proteins present on multilamellar bodies in Dictyostelium
discoideum.

Alix M. Denoncourt'?, Valérie E. Paquet'?, Myriam M. Ouellet"?, Stéphanie Dallaire-Dufresne’?, Steve J. Charette'?
TInstitut de biologie integrative et des systemes, Quebec, Canada, 2Centre de recherche de linstitut universitaire de
cardiologie et de pneumologie de Quebec, Quebec, Canada

Introduction: Amoebae are ubiquitous organisms that feed on bacteria by phagocytosis. However, some pathogenic
bacteria can resist enzymatic degradation in amoeba’s lysosomes and therefore be packaged in multilamellar bodies
(MLBs). These MLBs containing bacteria are then secreted in the environment. The bacterial packaging process
provides protection to pathogenic bacteria against various environmental stresses. Objectives: The objective of this
study, using the amoeba model Dictyostelium discoideum, is to determine the bacterial packaging mechanism, which
is still unknown. The protein and lipid composition of MLBs has been recently elucidated and three amoebal proteins
specifically found on MLBs have been identified, including the protein Gp17. Methods: Expression vectors for these
proteins in fusion with the green fluorescent protein (GFP) have been created. The analysis of the behaviour and
localization of these proteins in the endocytic pathway of amoebae was undertaken by electron and fluorescence
microscopy. Results: The expressed proteins accumulated in cellular compartments. The expression of Gp17
stimulated the formation of intra-lysosomal structures, suggesting that this protein could play a role in MLBs
formation. Conclusions: A better understanding of the processes involved in MLB formation may ultimately help to
evaluate the role of bacterial packaging in the transmission of respiratory diseases.
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BAM-PM1015 - Prevotella modulate the Pseudomonas mediated host response in a Cystic Fibrosis derived
bronchial epithelial cell line

Anne Bertelsen', Thamarai Schneiders1, J Stuart Elborn’
"Centre for Infection and Immunity, Queens University, Belfast, UK

Anaerobic bacteria such as Prevotella spp have been isolated from the respiratory tracts of Cystic Fibrosis (CF)
patients along with the common CF pathogen Pseudomonas aeruginosa. However, the contribution of anaerobes to
disease pathogenesis in the CF respiratory tract remains poorly understood. We hypothesise that clinical CF
Prevotella isolates utilise the Toll like receptor pathway to activate transcription of pro-inflammatory cytokines, whilst
also modulating the host inflammatory response associated with P.aeruginosa. CF derived bronchial epithelial
(CFBE) cells exposed to live P.aeruginosa alone elicit mRNA expression of the pro-inflammatory cytokines
interleukin 8 (IL-8), tumour necrosis factor alpha (TNFa), chemokine ligand 2 (CXCL2), interleukin 6 (IL-6), C-
reactive protein (CRP) and lipopolysaccharide binding protein (LBP). However when CFBE cells are exposed to
P.aeruginosa prior to Prevotella nigrescens exposure there is a significant reduction in the pro-inflammatory
response associated with P.aeruginosa. When mRNA levels in co-culture are compared to the mRNA levels
obtained from P.aeruginosa exposed cells, expression of IL-8 is reduced 2.5 fold,TNFa-10.5 fold, CXCL2 -1.35 fold,
IL-6-2 fold and there was no detectable mRNA for either CRP or LBP. This trend is observed with other Prevotella
spp. To elucidate the mechanism associated with this reduced inflammatory response, we performed tissue culture
and cytokine measurements after exposure to Prevotella -conditioned medium. The results demonstrate that the
proliferation of P.aeruginosa is significantly inhibited by factors within the Prevotella conditioned medium. This
suggests that secretory factors from Prevotella spp inhibit the growth of P.aeruginosa in co-culture, thereby likely
reducing the host inflammatory response associated with P.aeruginosa.
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BAM-PM1017 - Lactobacillus sakei probio-65 an ideal probiotic candidate for the treatment of atopic
dermatitis and skin disorder

Yong-Ha Park1, Irfan Ahmad Rather’
"Department of Applied Microbiology and Biotechnology, Yeungnam University, Gyeongsan, Korea

Atopic dermatitis (AD) is an inflammatory skin disease which affects a large percentage of the world's population.
Probiotics have been found to modulate immune responses and thus are now being suggested as potential
treatments for allergies. Lactobacillus sakei probio-65, isolated from Kimchi, exhibited probiotic properties and
showed antibacterial activity, especially against Staphylococcus aureus. During in vitro analysis, probio-65 exhibited
immuno-stimulating properties like increased production of nitric oxide and decreased histamine production. In vivo
analysis in artificially inducing AD in NC/Nga mice showed that the oral administration of viable, or heat-inactivated
probio 65 improved the condition of skin and reduced the scratching frequency. The serum levels of IgE, cutaneous
T-cell attracting chemokine (CTACK) and IL-4 and IL-6 concentration were significantly decreased by this therapy.
Expression of Thymus and activation-regulated chemokine and CTACK in AD-like skin lesions were inhibited by both
live and dead probio 65. Inhibition of beta-hexosaminidase release and secretion of IL-4, TNF-& and IL-6 from RBL-
2h3 cells were also observed. Supplementation of probio 65 in children with atopic dermatitis was associated with a
substantial clinical improvement and a significant decrease in chemokine levels. In a double-blind, placebo-controlled
trail, children with minimum SCORing of Atopic Dermatitis (SCORAD) score of 25 were randomized and
administered either daily probio 65 or daily placebo supplementation for 12 weeks. The SCORAD total scores
adjusted by pretreatment values were lower after probio 65 treatment than placebo treatment. In addition, there was
a 31% improvement in mean disease activity with probiotic strain probio 65 as compared with 13% improvement with
placebo use. Compared with placebo, probiotic administration associated with the lower pretreatment-adjusted
serum levels of CCL'7 and CCL27, which significantly correlates with SCORAD total score. These results suggest
that probio-65 may represent a potential novel therapeutic agent in the treatment of atopic dermatitis and skin
disorder.
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BAM-PM1019 - The biological molecular factors that influence SMG-host symbiosis

Karissa Giraldi1, Dawn Bowdish1, Michael Surette'
"McMaster University, Hamilton, Canada

The Streptococcus Milleri/Anginosus group (SMG) is a group of three genetically related species: S. anginosus, S.
constellatus, and S. intermedius. Members of the SMG are considered commensals, as they are found in about a
third of the healthy population, colonizing diverse mucosal surfaces. They are, however, the most commonly isolated
organism from pleural empyemas, a frequent isolate from abscesses, and a significant contributor to cystic fibrosis
lung infection. Why do some individuals benefit from a commensal relationship with these bacteria while others suffer
from invasive infection? | hypothesize that the host cell receptor toll-like receptor 2 (TLR2) is essential for mediation
of macrophage-SMG interactions; the SMG is able to modulate immune detection and macrophage killing through
expression of capsule and inhibition of apoptosis, respectively. | have two aims for my investigation: 1) determine
whether SMG strains use capsule to prevent recognition by host cells via TLR2; 2) elucidate the molecular
mechanism(s) by which the SMG avoid killing by macrophages. The HEK-Blue-hTLR2 cell line (HB2) was used to
measure TLR2 activation with five reference SMG strains previously found to induce either a low, intermediate, or
high release of pro-inflammatory cytokines. When relative TLR2 activation was calculated, there was no positive
correlation between degree of immune response and TLR2 activation. These results lead to the investigation of
whether capsule modifies the TLR2 response; to do this, capsule mutants will be screened using the HB2 cell line.
To determine whether modulation of cell death is a component of SMG pathogenicity, SMG-stimulated primary
macrophages will be stained with flow cytometry dyes propidium iodide and annexin V to visualize apoptosis and
necrosis. If one could discern the factors involved in the transition from commensalism to pathogenicity, this may aid
in understanding individual susceptibility to infection.
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BAM-PM1021 - Response of the bacterial symbiont Holospora caryophila to different growth conditions of
the host Paramecium

Michele Castelli1, Olivia Lanzoni1, Sergey |I. Fokin1, Martina Schrallhammerz, Giulio Petroni’
"Department of Biology, Universita di Pisa, Pisa, Italy, ’Institute of Hydrobiology, Technische Universitat Dresden, Dresden,
Germany

Previous studies have shown that the associations between ciliates and their bacterial symbionts display various
degrees of stability. Some symbionts can be maintained relatively well under standard laboratory conditions whereas
others are frequently lost, especially when the host is growing with a high division rate. In this study, the variation of
infection level by the symbiont Holospora caryophila within its host population Paramecium octaurelia was
investigated in response to three feeding regimes, which differed in the relative amount of food provided at regular
time intervals. The density of hosts and symbionts were measured as follows: Paramecium cells were directly
counted in Bouin-fixed samples, and the approximate number of Holospora inside each host cell was estimated by
fluorescence in situ hybridisations applying a specific probe. The response of the ciliates to each treatment was
determined as a nearly exponential growth rate proportional to the amount of food received. After 24 days, the
symbiont was maintained at an infection level close to 100% in all treatments. Even after a subsequent starvation
phase of 20 days this finding remained valid, although at intermediate time-points in both phases some fluctuations
were observed. These results show that H. caryophila is able to maintain efficiently its infection in the tested range of
host growth conditions, thanks also to the possibility of an effective re-infection in case of loss. Thus, these
observations can be the basis for more detailed investigations on the relationship between H. caryophila and its host.
Moreover, since the growth conditions tested have been shown to be suitable to obtain massive growth of the
obligate symbiont, they could be applied in studies that require large quantities of material, for example in genomic or
proteomic analyses.
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BAM-PM1023 - Engineered Salmonella typhimurium inhibits tumor growth in lung carcinoma mice

Catierine Werle1, Guilherme Milanez1, Juliana Pastorello1, Bruna Leite1, Marcelo Brocchi'
"State University of Campinas, Campinas, Brazil

The cancer is the second most frequent cause of death. The factors that affect cancer outcomes, such as disease
recurrence, risk of second malignant neoplasms, and the late effects of cancer treatments, becomes more important.
For almost 200 years has been known that bacteria have the ability to colonize solid tumors and induce tumor
shrinkage. It has been know since the 1940s that anaerobic bacteria can selectively grow in hypoxic and necrotic
areas of tumors. The bacteria Salmonella enterica Typhimurium are facultative anaerobes and has a particular
promise as a cancer therapeutic because it can be manipulated and has been shown to preferentially accumulate in
tumors compared with other organs after systemic injection. The utility and toxicity of these bacterial therapies can
be enhanced by genetic manipulation. In additional, attenuated S. Typhimurium strains are safety for humans and
other animals. This study aims to evaluate the anti-tumor potential of attenuated new mutants of S. Typhimurium in
murine models. Six —week-old female C57BI/6 mice were subcutaneously injected with 106 3LL (lung Carcinoma
cells). After 12 days mice were injected intratumoral with 105 CFU/mL of S. enterica LGBM1, a attenuated null-
mutant for a DNA-biding protein. To investigate the therapeutic effect of bacteria, tumor growth was monitored every
two days using digital calipers. The volume of tumor was calculated using the formula V = L x W2 x 0.52 where L is
the length and W the width. Our results showed a reduction in tumor growth in mice treated in compared to the mice
treated with PBS (placebo). More tests are needed, but our preliminary data demonstrate a high potential for the use
of attenuated mutants of S. Typhimurium here described as antitumor agents and may be an alternative to be
explored in conjunction with conventional treatments in which tumors has shown resistance.

International Union of Microbiological Societies Congresses 28



Monday, 28 July 2014 11:00 - 12:00 Room 516/517 A-B

Poster Session

BAM-PM1025 - Preconditioning with low butyric acid concentrations reduces levels of cytokine induced
chemoattractant (CINC)-1 production by small intestinal epithelial cells challenged with bacterial
lipopolysaccharide but not viral double-stranded RNA

Padmaja Shastri', Julia M. Green-Johnson'
"University of Ontario Institute of Technolgy, Oshawa, Canada

Studies pertaining to the anti-inflammatory effects of the gut microbiota derived fermentation metabolite butyric acid
have been conflicting. Elucidating the impact of this Short Chain Fatty Acid (SCFA) on intestinal epithelial cells (IEC)
can provide insight into mechanisms of action of the gut microbiota and prebiotics. We examined effects of the SCFA
butyric acid on TLR agonist-induced chemokine production using IEC-6, a non-transformed rat small intestinal cell
line. Production of cytokine-induced chemoattractant-1 (CINC)-1 by IEC-6 was induced by treatment with either the
TLR4 agonist lipopolysaccharide (LPS) purified from E. coli or the TLR3 agonist poly I:C, a synthetic variant of viral
dsRNA. Effects on CINC-1 production were first evaluated by co-incubating IEC-6 cells with either 10mM or 25mM
butyric acid and 20ng/ml of LPS or 40 ug/ml of poly I:C for 6 hrs. Additionally, we tested whether pre-incubation of
IEC-6 cells with either 10mM or 25mM butyric acid, prior to challenge with LPS or poly I:C, differentially influenced
CINC-1 production. CINC-1 levels were evaluated by Enzyme-Linked Immunosorbant Assay (ELISA) and IEC-6
viability was measured by the MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide) dye reduction
assay. Co-incubation with butyrate did not significantly alter CINC-1 production induced by either LPS or poly I:C. In
contrast, levels of LPS-induced CINC-1 production were significantly decreased when IEC-6 cells were pre-
incubated with 10mM butyric acid (p=0.01). Pre-treatment with 25mM butyric acid significantly (p<0.05) reduced
IEC-6 viability. Poly I:C-induced CINC-1 production was unaffected by butyric acid pre-treatment. Furthermore,
butyric acid (10mM for 6 hrs) did not alter TLR4 expression on LPS-treated IEC-6 cells as measured by flow
cytometry. These results suggest that effects of butyric acid on TLR agonist-induced CINC-1 production by IEC are
dependent on time of exposure relative to TLR agonist challenge, and also vary with the type of TLR agonist
challenge.

International Union of Microbiological Societies Congresses 29



Monday, 28 July 2014 11:00 - 12:00 Room 516/517 A-B

Poster Session

BAM-PM1027 - Identifying the nature of the muralytic activity of resuscitation promoting factor B from
Mycobacterium tuberculosis

Jonathan Samson’, Dr. Anthony Clarke'
"Department of Molecular & Cellular Biology, University of Guelph, Guelph, Canada

Mycobacterium tuberculosis is the bacterium responsible for the second most deaths globally due to a single
infectious agent. With one third of humans infected with M. tuberculosis the need for effective treatments of
tuberculosis has never been higher. M. tuberculosis, similar to other Gram positive organisms, can enter a dormant
state of growth characterized by extremely low metabolic activity. First identified in Micrococcus luteus, resuscitation
promoting factors (Rpfs) were found to increase the speed with which dormant cells renewed normal metabolic
activity and growth. Five Rpfs were soon found in M. tuberculosis and many studies sought to identify their
importance and possible role in pathogenesis. RpfB, the most studied of the Rpfs, has been found to have muralytic
activity. The nature of this activity has been the subject of much debate, and whether this enzyme acts similarly to a
lytic transglycosylase or muramidase remains unknown. Composed of five domains, RpfB is the largest and most
complex of the Rpfs. In order to understand the exact nature of the observed muralytic activity, three constructs of
RpfB were engineered: the full length protein, the protein possessing the G5 domain and catalytic domain and the
catalytic domain. These constructs were expressed andand the protein products were purified from Escherichia coli
BL21. The nature ofldentification of the muralytic reaction products was made using activity was assayed with
various tools including high pH anion exchange chromatography of the reaction products and reverse phase high
performance liquid chromatography coupled with tandem mass spectrometry.
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secretion in E. coli

Paknoosh Pakarian1, Peter Pawelek’
"Concordia University, Montreal, Canada

Ferric iron is essential for survival and growth of most bacteria. To obtain low-bioavailability ferric iron from the
extracellular environment, most bacteria synthesize and secrete high-affinity iron chelators known as siderophores.
By taking up iron-siderophore complexes, bacteria can survive and proliferate in low-iron environments. The E. coli
catecholate siderophore enterobactin is synthesized in the cytoplasm by seven enzymes, EntCBDAEF and EntH,
and then transported out of the cytoplasm by the inner-membrane protein EntS. Interactions between EntBDEF, that
comprise a non-ribosomal peptide synthesis (NRPS) module, have already been reported. We hypothesize that the
Ent NRPS enzymes, as well as the DHB biosynthetic machinery (EntCBA) and the EntS efflux transporter, all
participate in a large multiprotein complex localized to the inner membrane. To investigate the extent of Ent protein
interactions, we have employed complementary in vitro and in vivo techniques. A bacterial two-hybrid (BACTH)
system was used to map Ent protein interactions in vivo. Using this assay, we have now identified previously
unreported interactions in the Ent pathway. BACTH outcomes were verified by in vitro approaches, including pull-
down and cross-linking assays. Concurrently, we have attempted co-localization of interacting Ent proteins in living
E. coli cells via super-resolution fluorescence microscopy and confocal microscopy. Upon mapping of Ent interaction
interfaces, complementation studies will be performed to study phenotypic effects of Ent protein interaction interface
disruption.
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Janita Bosch', Cornelius Carlos Bezuidenhout'
"North-West University, Potchefstroom, South Africa

Gold mining pollution caused large amounts of metal to accumulated in the Wonderfonteinspruit (WFS) a tributary of
the Mooi River (MR), South Africa. Such elevated levels may cause microbes to develop resistance to such metals.
Resistance to metals may co-select for certain antibiotic resistance traits. The aims of the study were to determine (i)
whether metal pollution in the WFS impacts on the water quality of the MR and (ii) whether this impact on selection of
antimicrobial resistant bacterial populations in the two rivers. The Mooi River is the main source of water for
Potchefstroom, a rural academic town. Physico- chemical parameters were measured using a portable multi-
parameter instrument. Luria Bertani agar, supplemented with individual metals (up to 8.0 mM) or ampicillin (100
pg/ml), were used to isolate resistant bacteria. Metal resistant bacteria were tested for resistance to ampicillin (100
pg/mL), chloramphenicol (30 pg/mL), tetracycline (15 pyg/mL) and streptomycin (50 ug/mL). The pH at was above 8
across all sites and the temperature low (10 to 17°C). Electrical conductivity, was above the South African target
water quality range for irrigation in the WFS and in the MR after the convergence indicating potential impacts of WFS
pn the MR. High amounts of metal resistant bacteria were isolated from the WFS and the MR after convergence.
Levels of ampicillin resistant bacteria were higher at the MR site before the convergence. Elevated numbers of metal
resistant bacteria were isolated at sites in the MR after the convergence. Results presented demonstrated that
pollution had a deteriorating effect on the water quality of the WFS and MR after the convergence. The source of the
high levels of antibiotic resistant bacteria before the convergence of the Wonderfonteinspruit and the Mooi River
need to be established so that management options could be considered.
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'Institut Pasteur, Paris, France, ?Brooklyn College, New York, USA

Respiratory infectious diseases are the third cause of worldwide death. The nasopharynx is the portal of entry and
the ecological niche of many microorganisms of which, some are pathogenic to humans, such as Neisseria
meningitidis (Nm) and Moraxella catarrhalis. These microbes possess several surface structures that interact with
the actors of the innate immune system. In our attempt to understand the past evolution of these bacteria and their
adaption to the nasopharynx, we first studied differences in cell wall structure, one of the strongest immune-
modulator. We were able to show a modification of peptidoglycan composition (increased proportion of
pentapeptides) and a cell shape change from rod to cocci selected along the past evolution of Nm. Using genomic
comparison across species, we correlated the emergence of the new cell shape (cocci) with the deletion, from the
genome of Nm ancestor, of only one gene: yacF. Moreover, the reconstruction of this genetic deletion in a bacterium
harboring the ancestral version of the locus together with the analysis of the peptidoglycan structure, suggest that
this gene is coordinating the transition from cell elongation to cell division. Accompanying the loss of yacF, the
elongation machinery was also lost by some of the descendants leading to the change in the peptidoglycan structure
observed in Nm. Finally, the same evolution was observed for the ancestor of M. catarrhalis. This suggests a strong
selection of these genetics events during the colonization of the nasopharynx that may have been driven by the
interaction with the immune system by reducing the cellular surface exposed to immune attacks without reducing the
intracellular storage capacity.
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Joyce Wang1, Francis Mannz, Alex Dufort1, Marcel A. Behr'
"McGill University, Montreal, Canada, ’Winona State University, Winona, USA

Mycobacterium tuberculosis is the causative agent of human tuberculosis (TB), globally infecting over 2 billion
people and responsible for more than 1 million deaths annually. In contrast, Mycobacterium kansasii is a closely-
related environmental mycobacterium that occasionally gives rise to a non-transmissible, TB-like pulmonary disease.
Comparative genomics studies between these organisms have detected 55 genes in the professional pathogen (M.
tuberculosis) lacking from the environmental species (M. kansasii), with bioinformatic evidence supporting their
acquisition by horizontal gene transfer (HGT). As HGT potentially modifies various adaptive attributes of the recipient
strain, we set out to test whether genes putatively acquired by HGT had contributed to the pathogenesis of

M. tuberculosis. We introduced a putative HGT locus, Rv3377-8c into M. kansasii; Rv3377-8c encode enzymes
involved in the production of the diterpenoid isotuberculosinol (isoTB). Using gas chromatography-mass
spectrometry, isoTB was detected in M. kansasii:Rv3377-8c, but not in M. kansasii:empty vector. In macrophage
culture, M. kansasii:Rv3377-8c showed more replication within the first 24 hours of infection and further
characterization of the intracellular behavior of M. kansasii:Rv3377-8c is ongoing. During in vivo infection, there was
a trend showing increased bacterial burden in murine lungs 6 weeks after aerosol infection. Our data provide a proof-
of-concept for using M. kansasii in gain-of-function screens to investigate the unique pathogenicity of

M. tuberculosis and the role of M. tuberculosis-specific genes in host-pathogen interaction.
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Thomas Hemmy', Gabriel Moreno-Hagelsieb'
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A common assumption in microbial ecology is that bacteria of the same species will have highly similar, if not
identical metabolic functions. This notion is contrasted by the prevalence of horizontal gene transfer amongst
prokaryotes, and recent pan-genomic studies, which suggest that individual bacterium within a prokaryotic species
can posses a wide range of genes, proteins, and, therefore, metabolic processes. When determining the species of a
bacterium, the prokaryotic 16S ribosomal RNA genes are commonly analyzed, as they are highly conserved, and
present within almost all bacteria, making them the ideal marker genes. To test the ability of prokaryotic 16s
ribosomal RNA genes to accurately represent bacterial metabolic function, we have clustered the 16s ribosomal RNA
sequences from prokaryotic species within the NCBI database together, placing sequences that share a >97%
similarity into species-like groups known as operational taxonomic units. The metabolic function of each organism
was then contrasted to the metabolic function of the other organisms within its operational taxonomic unit, allowing
us to determine the degree of variation between the metabolic pathways of the species within each cluster. We
found that although most operational taxonomic units contained only one species, the genetic variability suggest that
a range of metabolic pathways could be present within each cluster, suggesting that metabolic function might also be
variable within bacterial species.
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Madhusudan Choudhary', Bat-Erdene Myagmarjav1
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Rhodobacter sphaeroides 2.4.1 is a facultative anaerobic bacteria in a-3 subdivision of Proteobacteria. It has a
complex genome, consisting of two chromosomes, chromosome | (Cl) and chromosome Il (CIl) which are
approximately 3Mb and 0.9Mb, respectively. The objective of this study was to identify the origins of replication of the
two chromosomes and to further analyze them with respect to chromosomal or plasmid origin type. Using
bioinformatics approaches, such as Z-curve analysis and GC-skew, three and five putative origin regions were found
on Cl and CII, respectively. The flanking regions of these putative regions were analyzed for the conservation of
genes known to be located near confirmed replicative origins of other bacterial species. Each of the putative regions
were amplified via PCR and ligated into a pLO1 vector, which contains a Kanamycin resistance gene and acts as a
suicide vector in R. sphaeroides. These recombinant pLO1 plasmids were mobilized into R. sphaeroides using
biparental mating of E. coli S17-1 and R. sphaeroides. R. sphaeroides’ transconjugants were characterized for the
autonomous replication of recombinant pLO1 plasmid in R. sphaeroides. Conservation of genes proximal to the
replication origins as well as biological characterization of these putative origin sequences confirmed one origin of
replication on each chromosome. Results also revealed that the replicative origin of the secondary chromosome is
located near parA and parB genes as well as DnaA-like ORF, an arrangement shared by a number of megaplasmids
in other bacteria.
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The function of Espl, a 70-kDa protein in Mycobacterium tuberculosis, has remained unclear. Although Espl is
encoded by a gene within the esx-1 locus, in this study we show that it is not essential for ESX-1-mediated secretion
or virulence in M. tuberculosis. We also provide evidence that reduction of cellular ATP levels in wild-type M.
tuberculosis using the drug bedaquiline completely blocks ESX-1-mediated secretion. Remarkably, M. tuberculosis
lacking Espl fails to exhibit this phenotype. Furthermore, mutagenesis of a highly conserved ATP-binding motif in
Espl renders M. tuberculosis incapable of shutting down ESX-1-mediated secretion during ATP depletion.
Collectively these results show that M. tuberculosis Espl negatively regulates the ESX-1 secretion system in
response to low cellular ATP levels and this function requires the ATP-binding motif. In light of our results the
potential significance of Espl in ESX-1 function during latent tuberculosis infection and reactivation is also discussed.
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Saravanan Muthupandian1, Jesu Arockiarajz, Anima Nanda®
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Nanotechnology is an upcoming and fast developing field with potential applications for human welfare. Disease
causing microorganisms that have become multi drug resistant are increasing and are the major cause for the public
health problems. Therefore there is an urgent need for the development of new therapeutics for the treatment of
multi drug resistant clinical pathogen. A green biosynthetic approach for metal nanoparticles has been suggested as
promising eco-friendly newly emerging antimicrobials and alternatives to chemical methods. In this study, reported
the green synthesis of silver nanoparticles (AgNPs) from aqueous floral extract of Abelmoschus esculentus L. In
addition, the biosynthesized AgNPs were characterized using UV-vis spectroscopy, XRD, Scanning Electron
Microscopy (SEM) and Transmission Electron Microscopy (TEM). The biosynthesized silver nanoparticles showed a
maximum absorption in the visible region at 430 nm and the sizes ranged from 50-80 nm in spherical shape.
Moreover the antimicrobial effect of green synthesized silver nanoparticles was evaluated against selected multi drug
resistant gram positive and gram negative bacterial pathogens such as Pseudomonas aeuroginosa, Klebseilla
pneumonia, Staphylococcus aureus and Bacillus subtilis. It reveals significantly higher antibacterial effect against
Pseudomonas aeuroginosa, Klebsiella pneumonia and Staphylococcus aureus when compare with standard
antibiotics. Furthermore, AgNPs analysed the selective toxicity of mouse embryo fibroblast cell line using MTT assay
and it has shown there is no decrease in cellular viability in 50 pyg/ml AgNPs concentration. Keywords: Green
synthesis; Silver nanoparticles; Abelmoschus esculentus; Multi Drug Resistant; Antibacterial effect; cytotoxicity.
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Alyssa Walterson', John Stavrinides'
"University of Regina, Regina, Canada

Pantoea is a Gram-negative, cross-kingdom pathogen that has been isolated from multiple environments, including
plants, animals, humans, insects, and terrestrial and aquatic environments. Known to produce various antimicrobial
agents, Pantoea is also an effective biological control agent with regards to Erwinia amylovora and fire blight. P.
ananatis BRT175 produces a novel antibiotic, Pantoea Natural Product 1 (PNP-1), that specifically targets E.
amylovora and other Pantoea strains. Previous research has determined there are seven genes involved in the
production of this antibiotic, all of which have yet to be documented within the Pantoea genome. All seven genes
appear to cluster together in a single genomic region, and are most closely related to regions in Pseudomonas
fluorescens WH6 and Pseudomonas syringae pv. maculicola ES4326. An extensive survey of Pantoea strains shows
that this particular antibiotic is not present outside of the BRT175 genome, suggesting that this is an entirely novel
Pantoea antibiotic. The identification of a new Pantoea antibiotic highlights the diversity of natural products produced
by Pantoea.
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CD Atreya', KVK Mohan'
"US FDA, Center for biologics Evaluation and Research, Bethesda, USA

Bacterial contamination associated sepsis is still a complication in patients transfused with ex vivo stored platelets
(PLTs) as they are stored at room temperature. A pathogen inactivation approach with ideally no side effects would
help improve the safety of this life saving transfusion product. We have recently shown that synthetic AMPs named
PD1-PD4 derived from the thrombin-induced human platelet-derived antimicrobial protein, and repeats of Arg-Trp
(RW1-RWS5) both individually and in combinations, demonstrate microbicidal activity against Staphylococcus aureus,
Staphylococcus epidermidis, Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae and Bacillus cereus
(Mohan et al, Transfusion 2010; Mohan et al, Clin. Microbiol. Infect. 2013). Further, we have also demonstrated that
platelets treated with a mixture of RW3 and RW4 peptides maintain their in vitro properties similar to the untreated
platelets during 7 days of storage (Bosch-Marce et al, Transfusion 2013). Preclinical evaluation of the peptides (PD1-
4 or RW1-RWS5) in rabbits did not elicit a significant humoral (antibody) response and human platelets treated with
four selected peptides (PD3, PD4, and RW2-RW5) based on their best AMP activity demonstrated no adverse effect
on the platelet recovery and survival in a SCID mouse model (Bosch-Marce et al Transfusion 2014). Overall, these
results taken together, suggest that application of carefully selected AMPs, with demonstrated safety, as novel
bactericidal agents is feasible toward addressing the bacterial contamination of ex vivo stored human platelets.
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Microbiology, University of Szeged, Szeged, Hungary, *Institute of Biochemistry, Biological Research Center, Szeged,
Hungary, *Institut des Sciences du Végétal - CNRS, Gif-sur-Yvette, France

Members of the Chlamydiaceae family are obligate intracellular bacteria with a unique developmental cycle.
Chlamydia trachomatis causes trachoma and genitourinary infections and is of great public health significance
because of the possible late consequences (pelvic inflammatory disease, ectopic pregnancy, or infertility) of the
untreated cases. To avoid these consequences of C. trachomatis infection, antibiotic strategies aim to eradicate the
pathogen even in asymptomatic infections. Although first-line antibiotics have been proven to be successful in the
treatment of C. trachomatis infections, treatment failures have been observed in several cases. Furthermore, the
administration of antibiotics may blunt the development of natural immune responses to C. trachomatis.
Development of new anti-microbial agents is required to overcome this problem. Antimicrobial Peptides (AMPs) that
serve as host defense molecules are produced by various organisms across the evolutionary spectrum. To date,
more than 800 AMPs have been discovered, including 270 from plants. Nodule-specific Cysteine Rich (NCR)
peptides produced by symbiotic plants have AMP-like structure and activities. We tested the effect of NCR peptides
on C. trachomatis and found that seven of the peptides tested exerted dose-dependent antibacterial activity.
Significant anti-chlamydial activity was observed after a 15-min incubation period. During a liquid chromatography-
tandem mass spectometry (LC-MSMS) test, the chlamydial ligand of the NCR247 peptide was revealed. Our results
suggest that NCR peptides can be a useful option in the development of new, natural antimicrobial agents.
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Katrina Brudzynski', Calvin Sjaarda’
'Bee-Biomedicals Inc, St. Catherines, Canada

Buckwheat honeys indiscriminately kill methicilin-resistant and sensitive bacterial species but the underlying
mechanism remains obscure. To facilitate discovery of cellular targets for honey antibacterial compounds, we
employed the method of phenotypic profiling. Using ampicillin as a drug model, we directly compared morphological
and functional changes in Escherichia coli induced by honey and ampicillin. Firstly, we demonstrated the purity of
tested honeys from potential B-lactam contaminations using quantitative LC-ESI-MS. Exposure of log-phase E. coli
to honey or ampicillin resulted in time-and concentration-dependent changes in cell shape with the appearance of
filaments at sub-inhibitory concentrations and spheroplasts at bactericidal concentrations. Extent of bacterial survival
depended on growth phase at which E. coli cells were exposed to honeys. Time-kill kinetics of log-phase E. coli
revealed that the reduction of cell viability to >4log10 CFU/ml required honey concentrations of 2xMBC and 1 hr
incubation. Image-based microscopy showed marked cell wall damage and cell lysis. Moreover, fluorescence-
activated cell sorting indicated increased permeability of the lipopolysaccharide of outer membrane to more than
90% of E. coli cells treated by honey. Consistently with flow cytometry results, both honey and ampicillin caused
endotoxin release in significantly higher amounts than untreated, control cells. In the model of ampicillin resistance,
E. coli transformed with the ampicillin resistance gene remained sensitive to honey cytotoxicity and displayed
morphological changes and endotoxin release as ampicillin-sensitive cells. (-Lactamase protected ampicillin-
resistant E. coli from antibacterial action of ampicillin. In conclusion, the ability of honey and ampicillin to induce
structural changes to the cell wall and LPS underlies antibacterial activity of both agents. Since the cell wall is critical
for cell growth and survival, honey active compounds would be applicable for therapeutic purposes. Differences in
the mode of actions between honey and ampicillin against ampicillin-resistant strains may provide advantage in
treatment of B-lactam-resistant pathogens.
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There are bacteria that behave as effective opportunistic pathogens, responsible for community and hospital-
acquired infections. It is often highly problematic to choose the most appropriate antimicrobial substances since the
aforementioned bacteria have a high resistance to multiple antibiotics, as well as an extraordinary ability to acquire
new resistance mechanisms. Therefore it is recommended to find new sources of antimicrobial agents such as
cyanobacteria. Pseudanabaena sp. (ES03) is a type of cyanobacteria of solitary strands. It creates very fine
aggregates without ramifications, and can have rectangular or squared cells, with slight constrictions, always with
walls longer than they are wide; and with gas vesicles grouped in aerotops, located at the end of the cells. To
evaluate the antimicrobial activity of Pseudanabaena sp. (ES03), methanol extracts of the cyanobacteria biomass
were made and tested in different concentrations by agar diffusion method against Pseudomonas aeruginosa ATCC
9027, Staphylococcus aureus ATCC 25923, Bacillus subtilis ATCC 6633, Escherichia coli ATCC 8739 and
Salmonella typhi ATCC 6534. The methanol extract was obtained by subjecting the biomass to methanol and acetic
acid treatment for 24 hours. Afterwards, it was evaporated until dry and resuspended in methanol. The
microorganisms were cultivated in nutrient broth supplemented with yeast extract. For agar diffusions, tests were
adjusted to 1 nephelometer tube and seeded by diffusion in Mueller Hinton plates. Extracts were impregnated (0.1
mL) in paper discs 0.6 cm diameter. The plates were incubated at 37 ° C for 24 hours and then the zones of
inhibition around each disc were measured. With the results, analysis Dunnett one- way ANOVA was performed. The
aqueous extracts showed antimicrobial activity against some of the strains.used, whereas the methanol extracts
showed antimicrobial activity against various microorganisms, especially against Pseudomonas aeruginosa.
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Aerosolized therapeutics improve upon traditional delivery methods in cases of pulmonary infection due to their ease
of administration, access to the large lung surface area, limited systemic distribution, and appropriate localization
deep in the lung. New technology in the production of nanoaerosols allows for further improvement of these
treatments due to their potential for deeper penetration, enhanced deposition, and efficacy of a lesser dose. Aerosol
exposures to biological threat agents are particularly lethal and the nefarious use of this method poses a threat to
homeland security. The development of a nanoaerosol-based delivery method for therapies can counteract the
aforementioned threat as well as have positive future implications in the private sector regarding other lung diseases
and drug delivery. To address the biological threat of intentionally released aerosolized Francisella and the
increased need for new and improved treatment options within both the public and private sectors, nanoaerosol
technology will be applied to treat pulmonary Francisella infections in mice. Treatment utilizing nanoaerosolized
fluoroquinolones will be juxtaposed to traditional delivery methods to evaluate their comparative effectiveness
against pulmonary tularemia infections.
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Jarvis Li', Hai Xu', Julian Davies'
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The discovery of antimicrobials from novel environmental bacteria is a promising route to combating the continuing
threat of antibiotic resistant pathogens. The potential of novel secondary metabolite biosynthesis are repeated
illustrated in the multitude of metagenomic studies of variety of environments. We have isolated

Microbacterium sp. strain D3N3 from a 13,000 year old sediment sample on the UBC campus. Microbacterium
D3N3 shares 98.7% or higher sequence identity with the 16s rDNA sequences of seven known Microbacterium
species. Culture extracts of D3N3 display broad-spectrum inhibitory activity against pathogenic bacteria including
Staphylococcus aureus and Acinetobacter baumannii. Fractionation of an ethyl acetate extract of D3N3 culture by
thin layer chromatography reveals a single fraction responsible for the inhibitory activity. The genome of strain D3N3
was sequenced using the lllumina HiSeq2000 platform. Reads were assembled to generate 36 scaffolds with a
combined size of 3.2Mb. Examination of the draft genome sequence suggests the presence of terpene and type 3
polyketide biosynthesis modules.
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Streptomyces are a genus of soil-dwelling Bacteria that are most well-known for their ability to produce a wide variety
of secondary metabolites. Such molecules have found considerable use in the clinic as drugs with a variety of
different activities, though of particular importance are those with anti-bacterial activity. After the 'golden age of
antibiotic discovery' (1940 to 1960), the rate of antibiotic discovery from Streptomyces slowed to a trickle. Coupled
with the constant rise in antibiotic resistance, it has been postulated that we are headed toward a post-antibiotic era.
Indeed, to avoid this, a reinvigoration in antibiotic discovery is desperately needed. WAC04657 is a wild-isolate
Streptomyces strain that produces antibiotic activity against several human pathogens. Given this activity's potential
relevance to the clinic, we purified the molecule and elucidated its structure by nuclear magnetic resonance (NMR). It
was was revealed to be a tetracyclic molecule with a tetronate ring. In an attempt to make an overproducer strain, we
sequenced the genome of WAC04657 and assembled it into approximately 500 contigs. Based on the structure of
the molecule, we were able to predict the enzymes involved in the biosynthesis and in this way locate the gene
cluster responsible for producing the molecule. An overexpression and disruption strain built to confirm the
involvement of these genes also made obvious the presence of several other related molecules. Future work is
focused on characterizing the structures and activities of all these molecules, as well as assessing their toxicity to
mammalian cells. The work described here establishes modern, genomic-era methods for drug discovery.
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an Algiers hospital (April 2010-September 2011): predominance of the European virulent clone

Djoudi Ferhat', Benallaoua Said’, Touati Abdelaziz', Celestino Bonura®, Aleo Aurora’, Mammina Caterina®
"Laboratoire de Microbiologie Appliquée, Faculté des Sciences de la Nature et de la Vie, Université A/MIRA, Bejaia,
Algérie, “Department of Sciences for Health Promotion “G. D’Alessandro”, Section of Hygiene, University, Via del Vespro,
Palermo, Italy

Abstract Background.— In recent years, an alarming increase of infections with methicillin-resistant Staphylococcus
aureus has been reported around the world. However, genetic and epidemiological characteristics, specific to each
region and type of population, have been reported. The aim of this study is an epidemiological investigation of
infections with Methicillin-Resistant Staphylococcus aureus among mothers and children in Algiers hospital.
Methods.— all infections by Methicillin Resistant Staphylococcus aureus among mothers, newborns and children
during a period of 18 months were studied. Strains were typed by molecular methods to determine the types of
Staphylococcal Cassette Chromosome mec, amplification of Panton-Valentine Leukocidin genes and Multi Locus
Sequence typing. Results. — A total of 29 infections cases by Methicillin Resistant Staphylococcus aureus have been
recorded, including 25 patients under 15 years, 19 cases caused by Hospital acquired Methicillin Resistant
Staphylococcus aureus. 28 strains carried a cassette chromosome Staphylococcal Cassette Chromosome mec type
IVc, and belonged to the sequence type 80, and 26 isolates were producing Panton-Valentine Leukocidin.
Conclusion. — the virulent Methicillin Resistant Staphylococcus aureus European clone (Sequence type 80) is
dominant among mothers and children in an Algiers hospital.
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Université de Montréal, Faculté de Médecine Vétérinaire, Saint-Hyacinthe, Canada, 3Groupe de Recherche sur les

Maladies Infectieuses du Porc (GREMIP), Université de Montréal, Faculté de Médecine Vétérinaire, Saint-Hyacinthe,
Canada

Iron is both essential and potentially toxic for most living organisms, making the precise maintenance of iron
homeostasis necessary for survival. In E. coli, iron acquisition and storage control is mediated by the global ferric
uptake regulator (Fur) and the small regulatory non-coding RNA RyhB. While the role of these regulators in iron
homeostasis has been well studied in a non-pathogenic E. coli strain, their impact on the production of virulence-
associated factors is not currently known in a pathogenic E. coli strain. We thus investigated the role of Fur and
RyhB in iron homeostasis and in the virulence of the pathogenic E. coli strain CFT073 involved in urinary tract
infections in humans. We observed by mass-spectrometry analyses that the Afur mutant produced more of the
siderophores (iron acquisition molecules) enterobactin, salmochelins and aerobactin than the wild type strain. By
contrast, the AryhB mutant produced less siderophores. We demonstrated by qRT-PCR that shiA, encoding for a
permease of shikimate (involved in enterobactin and salmochelins synthesis), entB, implicated in enterobactin
synthesis, and iucD, implicated in aerobactin synthesis, were repressed in the AryhB mutant grown in minimal
medium and in human urine. The role of Fur and RyhB in the virulence of CFT073 strain was investigated in a
murine model of urinary tract infection. In co-infection experiments with the wild-type strain and either a single (Afur
or AryhB mutant) or a double mutant (Afur AryhB mutant), all of the mutant strains were outcompeted by the wild-
type strain, particularly in the kidneys. In a single-strain infection model, the Afur AryhB and the AryhB mutants were
attenuated in the bladder. We have thus demonstrated for the first time the role of the RyhB sRNA on expression of
iron acquisition systems and colonization of the urinary tract by pathogenic E. coli in the murine infection model.
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BAM-PM1069 - Bacterial pathogens associated with wound infections in University of Calabar Teaching
Hospital, Calabar, Nigeria.
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"Department of Medical Laboratory Science, University of Calabar, Calabar, Nigeria., °Department of Pharmaceutical
Microbiology, Faculty of pharmacy, Niger Delta University, Bayelsa, >Department of Medical Microbiology/Parasitology,
University of Calabar Teaching Hospital, Calabr, Nigeria.

Wound infections, which could be accidental, pathological or post-operative are important causes of morbidity and
mortality among patients and can delay healing and cause wound breakdown. Multiple antibiotic resistance among
bacterial populations is a great challenge in the effective management of wound infections. This prospective cross-
sectional study was carried out at the University of Calabar Teahing Hospital, Calabar, between April 2012 to June
2013 to identify the bacterial pathogens associated with wound infections and their antibiotic suceptibility profile.
Wound swabs and pus were collected from the 251 patients included in the study. Subjects were aged 6-87 years,
with a mean age of 36.98+ 15.59 and a male to female ratio of 0.6: 0.4. Specimens were inoculated on appropriate
media and cultures were incubated at 37°C aerobically. Bacterial isolates were Gram stained and microscopically
examined. Pathogens were identified by biochemical test. The Kirby-Bauer disk diffusion method was used for
antibiotic susceptibility testing. The prevalence of wound infection among subjects was 207(82.5%), with 132(52.8%)
single bacterial growth and 75(30.0%) mixed bacterial infections. Most bacterial isolates were Gram negative bacilli.
Staphylococcus aureus was the most prevalent 91(32.04%) pathogen followed by Pseudomonas aeruginosa
51(17.96%). Males 161(56.7%) were more susceptible than females 123(43.3%), but there was no influence of
gender on the rates of infection p=0.29. Subjects aged 21-40 years had the highest prevalence 98(48.0%) of wound
infections. The sensitivity profile of isolates to commonly used antibiotics including those used as pre-operative
prophylactics ranged between 11.1% to 100%, the range for ceftriaxones was 13.3% to 100% while the
fluoroquinolones had a range of 25.0% to 100%. Most of the isolates were resistant to ampicillin and amoxicillin. The
high rates of antibiotic resistance calls for monitoring and optimization of antimicrobial use, multidisciplinary approach
to wound management and routine microbiological surveillance of wound infections.
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1University of Western Ontario, London, Canada

Staphylococcus aureus causes various bacterial infections including abscesses, septicaemia, and endocarditis. In
the past, methicillin resistant S. aureus (MRSA) was limited to hospital environments, but recently, there has been an
increase in the number of community-acquired MRSA strains affecting healthy individuals. Moreover, the MRSA
strains are resistant to multiple antibiotic classes making it extremely difficult to treat. Part of the innate immune
response in the human host involves secretion of bactericidal lipids by the sebaceous glands in the skin and delivery
of triglycerides into abscesses to control invading pathogens. Two lipases were identified in the MRSA strain
USA300, which presumably, catalyze the hydrolysis of lipids as a means to counteract this facet of host innate
immunity. Lipases are, as yet, only predicted virulence factors, and little information exists regarding their role in the
pathogenesis of S. aureus. We constructed a deletion mutant of the Geh lipase in the USA300 background and
characterized its growth in presence of the triglyceride, trilinolein. The wild-type strain exhibited a delayed growth
while the Ageh mutant grew as well as in absence of trilinolein suggesting that the majority of the lipase activity in
culture supernatants was dependent on Geh. We have also shown that the pro-form of Geh is proteolytically
processed by the metalloprotease aureolysin to yield the mature enzyme. A His-tagged version of Geh has been
constructed. The pure protein had readily detectable lipase activity as detected by a colorimetric enzyme assay.
Furthermore, using gas chromatography, we have demonstrated that pure Geh hydrolysed trilinolein to linoleic acid.
Interestingly, proGeh and mature Geh had similar enzymatic activity. An active site point mutant (S->A) was
generated and the enzyme was rendered catalytically inactive. Overall, these results confirm that Geh hydrolyses
triglycerides and could play a role in the pathogenesis of S. aureus.

International Union of Microbiological Societies Congresses 50



Monday, 28 July 2014 11:00 - 12:00 Room 516/517 A-B

Poster Session
BAM-PM1073 - The role of type lll effetor during the mucosal pathogenic bacteria infection

Hanako Morikawa1, Keiko Ono1, Ai Himeno1, Sasakawa Chihiro1, Minsoo Kim'
"Division of Bacterial Infection Biology, Institute of Medical Science, University of Tokyo, Tokyo, Japan

The rapid turnover and exfoliation of mucosal epithelial cells provides an innate defense system against bacterial
infection Nevertheless, many pathogenic bacteria, including Shigella, are able to surmount exfoliation, and colonize
the epithelium efficiently. We reported that the Shigella effector OspE, localizes focal adhesions and binds to
integrin-linked kinase (ILK). OspE-ILK interaction enhances cell adhesion and promotes bacterial colonization.
Shigella sustain their infectious foothold by employing special tactics to prevent detachment of infected cells.
Importantly, OspE cognate genes are highly conserved among many enteropathogenic bacteria, including Shigella,
enteropathogenic Escherichia coli (EPEC), enterohemorrhagic E. coli (EHEC), Citrobacter rodentium, and
Salmonella, suggesting that OspE plays a general role in bacterial infection. We show here that the role of OspE
homolog during Citrobacter rodentium infection. Citrobacter rodentium OspE reinforces host cell adherence to the
basement membrane by interacting with ILK. The number of focal adhesions is increased by ILK-OspE binding
dependent manner. Using Citrobacter rodentium in vivo infection mouse model, we elucidates the in vivo role of
Citrobacter rodentium OspE. We finds that wild type Citrobacter rodentium infection mouse shows the severe
inflammation, internal hemorrhaging and diarrhea, whereas these pathogenic features were not prominent after ospE
deletion mutant strain infection. OspE homologs play a key role in the establishment of bacterial infections, and we
need to further elucidate the specific molecular mechanisms in this process.
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There has been a growing interest in recent years in using small molecules as 'tool compounds' (i.e. chemical
inhibitors or activators of biological components) to study bacterial pathogens due to their unique advantages: as
small molecules have an immediate, reversible and titratable effect on cellular functions, they are highly useful in
studies of slowly or non-dividing bacteria such as Mycobacterium tuberculosis (i.e. under conditions when protein
and RNA half-lives are prolonged and the effect of RNA interference is low); they allow for molecular studies of
physiology and pathogenesis of previously intractable or genetically challenging bacterial pathogens (e.g.
Chlamydia); they were instrumental in identifying and characterizing essential genes, which are, for instance,
involved in cytoskeleton dynamics and bacterial cell wall, and represent novel targets for antibiotics; and finally, host-
pathogen interactions can be addressed in vivo during infection by the conditional use of chemical probes. EU-
OPENSCREEN is a European open-access research infrastructure on the European ESFRI roadmap (European
Strategy Forum on Research Infrastructures) with the aim to develop novel research ‘tool compounds’ for all areas of
the Life Sciences (incl. microbiology; molecular, cell, and plant biology; synthetic and medicinal chemistry;
pharmacology and early drug discovery etc.). EU-OPENSCREEN supports all stages of a tool development project,
including high-throughput screening, assay adaptation and chemical optimization of ‘hit’ compounds. EU-
OPENSCREEN is expected to start operations in late 2015 EU-OPENSCREEN offers to external researchers open
access to its shared resources, including the latest screening technologies, medicinal chemistry services and a
uniqgue compound collection composed of commercial and proprietary compounds. Microbiologists are invited who
have a robust and suitable assay and are interested in collaboratively developing chemical ‘tool compounds’ for their
target-of-interest.
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BAM-PM1077 - Proteomic analysis of Burkholderia cenocepacia K56-2 grown in synthetic cystic fibrosis
sputum medium shows upregulation of virulence factor flagellin and increased motility

Brijesh Kumar', Harry Yudistira', Silvia Cardona'?
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Infectious Disease, University of Manitoba, Winnipeg

Background: Burkholderia cenocepacia is an opportunistic pathogen, member of Burkholderia cepacia complex
(Bec), which has been identified from cystic fibrosis (CF) patients. Its large genome is comprised of three
chromosomes, which increases its genomic diversity and occurrence in various environmental niches. CF isolates of
Bcc strains are intrinsically resistant to a large number of antibiotics, which makes difficult to treat the infection. An
amino acid rich defined medium that nutritionally mimics CF sputum is called synthetic CF medium (SCFM). Our goal
is to identify potential virulence factors by analysing proteomic changes in B.cenocepacia grown in the SCFM, which
may be due to nutritional cues present in the medium. Methodology: B.cenocepacia J2315 strain, a CF clinical
isolate was grown in SCFM and MOPS-Glucose media (used a control condition). A proteomic analysis was
performed using iTRAQ. The expressions of differentially expressed proteins in SCFM were further confirmed by
Western blot, phenotypic and enzymatic analysis. Results: In total 1144 proteins were identified by iTRAQ, which
represent approximately 15 % of the total proteome. About 20 proteins were significantly upregulated and these
proteins were from the COG categories, such as translation, carbohydrate and amino acid transport and metabolism,
biogenesis, energy production and virulence factors. The upregulation of two them, flagellin and a peptidase were
confirmed using Western Blot. In accordance with the upregulation of flagellin, bacteria were more motile in SCFM
than in the control media. Conclusion: The results show that the nutritional environment, rich in amino acids, of the
CF lung induces differential expression of virulence factors. We are currently elucidating how the amino acids
present in SCFM induce the overexpression of flagellin.
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Laam Li', Paulina Dudyk’, Sebastien Faucher
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Background: Legionella pneumophila is the causative agent of the potentially fatal pneumonia, Legionnaires’
disease. This bacterium inhabits natural freshwater environments and man-made water systems. Human infection
occurs through inhalation of aerosols originating from Legionella-contaminated sources, so the survival of L.
pneumophila in water system is essential for propagation to the human host. Objective: The objective of this study is
to identify and characterize the genes that are essential for Legionella pneumophila to survive in water.
Methodology: Microarray analysis was conducted to detect the changes in gene expression of L. pneumophila upon
exposure to water. Deletion mutants of bdhA and ppk were constructed, and their survival in water was monitored by
CFU count and compared to wild-type (WT) to determine the importance of these genes. A green fluorescence
protein (GFP) reporter assay was conducted to determine if bdhA and ppk are regulated by rpoS, which is a known
stress response regulator. Results: While L. pneumophila is unable to replicate in water, which is a nutrient-limited
condition, it survives well for up to a month without significant mortality. Our transcriptomic analysis showed that
replication, transcription and translation are shut down in water, while some metabolic genes are turned on. The CFU
of Abdha and Appk decreased to undetectable level much earlier than WT, suggesting that bdhA and ppk are
important for survival in water. Interestingly, the result of GFP reporter assay showed that bdhA is regulated by rpoS.
Conclusion: The genes bdhA and ppk were found to be important for the survival of L. pneumophila in water, and the
regulation of bdhA by rpoS was demonstrated. Other genes will be further characterized. Understanding the genes
that are important for L. pneumophila to survive in water may provide some insights on preventing the outbreak of
Legionnaires’ disease.
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Porphyromonas gingivalis (Pg) is a “keystone” pathogen that enhances the pathogenicity of the multispecies
periodontal microbial community through the disruption of host-microbe homeostasis. In so doing, Pg manipulates
select host signaling pathways to impair host immunity without significantly affecting the host inflammatory response,
which serves the nutritional needs of the bacteria (inflammatory tissue breakdown products and hemin-derived iron).
However, the molecular mechanism(s) by which Pg can selectively inhibit immune elimination without blocking
inflammation have remained obscure. Our recent findings support a model according to which Pg can disarm and
disassociate a host-protective TLR2-MyD88 pathway from a TLR2-PI3K proinflammatory pathway that promotes Pg
survival. Specifically, we have shown that Pg causes proteasomal degradation of MyD88 in a C5a receptor- and
TLR2-dependent manner, resulting in decreased killing of Pg by neutrophils. Moreover, the same Pg-induced C5aR-
TLR2 crosstalk induces PI3K signaling which inhibits Pg phagocytosis by neutrophils and promotes the induction of a
non-host protective proinflammatory response. This subtle manipulation of host signaling pathways is a matter of life
and death for Pg and co-habiting species. If Pg caused generalized immunosuppression, this would inhibit bacterial
killing, but would also deprive the bacteria of critical nutrients derived from inflammatory tissue breakdown. These
findings indicate that periodontal bacteria have evolved to evade host immunity in an inflammatory environment that
is essential to their persistence.
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Ching-Nan Lin', Yen-Chia Liang’, Yi-Shun Gao', Syuan-Shao Lu', Wan-Jr Syu’
'Institute of Microbiology and Immunology, National Yang-Ming University, Taipei, Taiwan

Background: EHEC O157:H7 is one of the pathogenic bacteria that transmit to human through contaminated foods.
On the bacterial chromosome, there is a pathogenic island encoding a type Il secretion (T3S) system that delivers
virulence factors to the host cells. Gene escC is within this island and presumably codes for a secretin that
oliogomerizes in the outer membrane to assist secretion. Methods: To characterize the importance of escC, we
created an escC-deleted mutant of EHEC. We examined the bacterial phenotypes and compared the biochemical
properties of EscC expressed from different host bacteria. Results: We have found that T3S capability of EHEC was
abolished when escC was deleted. By complementation with a plasmid-expressed EscC, which was hexa-histidine-
tagged, the phenotype of EHEC T3S was restored. When checked with SDS polyacrylamide gel electrophoresis
(PAGE) using samples from bacterial total lysates, EscC expressed in EHEC migrating distinctly from that expressed
in a K-12 strain. By fractionation, EscC was found in both membrane and cytoplasm fractions. EscC in the
membrane fraction of EHEC preserved the slow SDS-PAGE migration pattern, but not so with that in the cytoplasmic
fractions. To examine the compositional effect, we disrupted the bacteria physically and prepared the membrane
fractions from both EHEC and K-12 strains. By adding strain-specific membrane fractions to the nickel-ion column-
purified EscC, the SDS-PAGE pattern was re-examined. Increasing amounts of the membrane fraction from EHEC
was found to affect the EscC migration pattern in SDS-PAGE, an observation not seen with additions of the K-12
membrane fraction. Furthermore, when the so-prepared membrane fraction from EHEC was first heated and then
added to the purified EscC, the distinct SDS-PAGE migration pattern diminished. Conclusions: The membrane
components of EHEC must differ from those of K-12 to some extent and there must be heat-sensitive membrane
constituents/structures in EHEC preferentially interact with EscC.
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coli cystitis clinical isolates

Isabelle Desloges’', Samantha Gruenheid', Hervé Le Moual’
"McGill University, Montreal, Canada

Uropathogenic Escherichia coli (UPEC) causes approximately 80% of community acquired urinary tract infections
(UTIs), which results in diseases ranging from asymptomatic bacteriuria to urosepsis. Despite appropriate antibiotic
treatment, approximately 25% of patients experience recurrent UTls. New treatments approaches are required to
reduce recurrent UTIs incidence. Antimicrobial peptides (AMPs) are components of innate immunity with both
antimicrobial and immunomodulatory properties. It has been shown that human cathelicidin LL-37 protects the
urinary tract against UPEC infection. Both epithelium- and neutrophil-derived LL-37 contribute to the protection of the
urinary tract at different stages of infection. A number of studies have identified ompT as an important virulence gene
present in 85-97% of UPEC isolates. In this study, we examined the OmpT proteolytic activity of 58 UPEC clinical
isolates. Clinical isolates were divided into five groups of increasing clinical severity (fecal, asymptomatic bacteriuria,
cystitis, pyelonephritis and urosepsis). In agreement with previous studies, ompT was present in 83-100% of the
isolates responsible for symptomatic UTIs but present in only 65-70% of the asymptomatic isolates. All isolates were
tested for OmpT activity using a Fluorescence Resonance Energy Transfer (FRET) substrate. In all groups,
heterogeneity of OmpT activity was observed. Most isolates responsible for symptomatic UTls and containing ompT
exhibited increased OmpT activity compared to asymptomatic isolates. The group causing cystitis was further
analyzed for LL-37 cleavage. Notably, OmpT activity correlated with the amount of OmpT protein produced by the
different isolates and with the ability of the isolates to cleave human cathelicidin LL-37. However, one isolate (Cys-6)
cleaved the FRET substrate but was unable to degrade LL-37. Together, these data show that OmpT protease
activity is heterogeneous amongst UPEC clinical isolates. Furthermore this suggests that the ability of UPEC to
cleave and inactivate LL-37 during bacterial colonization may vary depending on the isolate.
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Five to ten percent of all nhosocomial infections in Europe and the United States are caused by Pseudomonas
aeruginosa. The bacterium exhibits a large number of virulence factors to promote its pathogenicity. Among these,
Pseudomonas lectins LecA and LecB are known to mediate adhesion to host tissues. In our work we investigated if
LecB has functions beyond simple adhesion. For this, we analysed the influence of purified LecB on the migratory
and proliferative potential of a lung epithelial cell line (H1299) using scratch assays and an EdU system, respectively.
Furthermore, we investigated the impact of LecB stimulation on migration- and proliferation-related signalling
pathways by polyacrylamide gel electrophoresis and Western blotting. These experiments showed that LecB strongly
inhibits the migration and proliferation of H1299 cells. In addition, we observed a significant manipulation of the Wnt
signalling. In particular, LecB was able to prevent nuclear translocation of R-catenin during Wnt3a stimulation and
directly influenced key player of this pathway. Pseudomonas aeruginosa has a propensity to infect and colonize
wounds. Therefore, we propose the hypothesis that LecB, in addition to its function as an adhesin, facilitates
Pseudomonas aeruginosa infections of injured tissue by manipulating the Wnt pathway in order to inhibit wound
healing.
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Atypical Enteropathogenic Escherichia coli (atypical EPEC) are emerging pathogens that cause diarrhea in children
and adults. This group of bacteria presents the locus of enterocyte effacement (LEE), responsible for the attaching
and effacing lesion (AE) in enterocytes, and lacks the EAF (EPEC adherence factor) plasmid and the Shiga toxin
genes. The AE lesion results from the interaction of the adhesin intimin and its translocated receptor (Tir), which is
injected by a type 3 secretion system (T3SS) along with several other proteins into the host cells, subverting several
of their functions. In previous studies we had demonstrated that two atypical EPEC strains isolated from diarrheic
children with no other known enteropathogens had the ability of causing mucus hyper production when tested in the
ligated rabbit ileal loop model. In addition, the two strains upregulated mucin production in HT29-MTX cultured cells
by altering the MUC genes expression. Goblet cells synthesize and store mucins in the goblet cell theca region,
which can be visualized after the PAS (periodic acid-Schiff) staining . In order to evaluate the changes in the rabbit
intestinal epithelium caused by one of these atypical EPEC strains, bacterial suspensions of strain 3991-1 and its
isogenic mutant deficient in the T3SS (3991-1 AescN) were inoculated in rabbit ileal loops. After 18 hours of
interaction, we examined histological preparations of the intestinal sections that were stained with PAS, and
observed a prominent increase in the intensity of the theca region in the goblet cells, which reflects an accumulation
of glycoproteins. These changes were not seen in loops inoculated with the mutant nor with sterile Luria Broth.
These results indicate that the atypical EPEC strain 3991-1 promotes glycoprotein accumulation in the intestinal
goblet cells through a phenomenon involving the T3SS system.
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The outer membrane proteases of Gram-negative bacteria play important roles during host-pathogen interactions.
One such protease family is omptins, which are integral-membrane proteases involved in pathogenicity. Omptins are
found mostly in pathogenic members of Enterobacteriaceae; for example, Escherichia coli (OmpT), Yersinia pestis
(Pla), Salmonella enterica (PgtE), Shigella flexeneri (IcsP), and Citrobacter rodentium (CroP). Omptin substrates
range from large proteins such as plasminogen to the small antimicrobial peptides (AMPs) of the innate immune
system. We previously described the ability of OmpT in enterohemorrhagic, enteropathogenic, and uropathogenic E.
coli to cleave the human AMP, LL-37. So far, an effective inhibitor of the omptin family remains to be identified. In
this study, we characterized the ability of CroP to cleave AMPs and screened for potential inhibitors. We were able to
purify native CroP to homogeneity. After the incubation of pure CroP with LL-37, analysis by mass spectroscopy
revealed that CroP cleaves at dibasic motifs similar to OmpT. Purified CroP was capable of cleaving a synthetic
fluorescence resonance energy transfer substrate containing the dibasic motif RK. Using this synthetic peptide and
pure CroP, we were able to screen for CroP inhibitors. Interestingly, our results revealed that aprotinin was able to
inhibit CroP at micromolar concentrations. As previously observed with serine proteases, our kinetics analyses
revealed that aprotinin inhibited purified CroP in a competitive manner. We found CroP expressed from wild-type C.
rodentium cells was inhibited by aprotinin. More importantly, aprotinin inhibited Pla of Y. pestis and to a lesser extent
OmpT of enterohemorrhagic E. coli. Aprotinin is an optimal candidate for serving as the basis for new therapeutics
targeting omptins.
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P66 is an integral outer membrane protein found in the Lyme disease spirochete Borrelia burgdorferi. The protein
has a dual function in working both as an adhesin, binding to integrin and as a water filled channel called a porin. In
artificial lipid bilayers the protein forms pores with an extremely high single channel conductance of 11 nS in 1M KCI.
Black lipid bilayer experiments in the presence of nonelectrolytes of known hydrodynamic radii has been performed
to investigate the actual diameter of the P66 channel. From these results the P66 channel was predicted to be < 1.9
nm. When analyzing the complex formed by P66 with PEG 400, PEG 600 or maltohexaose, blockage of one P66
single-channel conductance unit was found to occur in about eight subconductance states. This indicates that the
P66 channel could be an oligomer complex with eight individual channels. Blue Native PAGE and immunoblot
analysis revealed a protein complex of approximately 460 kDa and confirmed this possible octameric organization of
P66. Second dimension SDS PAGE showed that P66 is the only component of this pore-forming protein complex.
Many characteristics of P66 has been possible to study by the black lipid bilayer assay and BN-PAGE but the
structure of this big protein complex is still unknown. Ongoing studies therefore aim to resolve the structure by using
protein purified from a P66 overexpressing B31 A3 B. burgdorferi strain for crystal structure analysis. In addition,
structural studies will be attempted by visualizing purified P66 by electron microscopy.

International Union of Microbiological Societies Congresses 61



Monday, 28 July 2014 11:00 - 12:00 Room 516/517 A-B

Poster Session
BAM-PM1097 - Microbial colonization of tracheostomy tubes with emphasis on yeasts

Agnieszka Gniadek', Pawet Krzyéciakz, Janusz Warda®, Dorota Ochonska®, Tomasz Brzostek'
"Department of Medical and Environmental Nursing, Faculty of Health Sciences, Jagiellonian University Medical College,
Krakéw, Poland, 2Department of Mycology, Chair of Microbiology, Jagiellonian University Medical College, Krakéw, Poland,
3Dutchmed P!I., Bydgoszcz, Poland, *Department of Epidemiology of Infection, Chair of Microbiology, Jagiellonian
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Microbial colonisation of biomaterials implanted in the body of immunocompromised patients differs as far as its
range is concerned. The research was aimed at evaluation of microbial colonisation, especially by yeast-like fungi, of
tracheostomy tubes collected from patients diagnosed with larynx cancer. The object of the research were
tracheostomy tubes collected within the period of 8 months in 2012/2013 from 21 patients diagnosed with larynx
cancer and hospitalised in the Department and Clinic of Otolaryngology, Jagiellonian University Medical College in
Cracow. The total of 33 tracheostomy tubes was made up of 21 Portex tubes and 12 metal ones. The identification of
microbes detected on the tubes was carried out following the routine rules of microbiological diagnostic. The biofilm
formation of yeasts was evaluated by crystal violet staining after incubation on microtiter plates. The cultures grown
from the tubes included 30 bacterial isolates belonging to 6 genera and 26 fungal isolates belonging to 3 genera. The
most frequent bacterial isolates were Staphylococcus epidermidis and Streptococcus viridians, whereas Candida
albicans was the most frequent fungal isolate. As far as fungal isolates were concerned no difference has been
observed between the two types of tubes (x2 test, p=0.4879). All non-albicans Candida produced a big quantity of
biofilm (OD = 3.00 to 4.00), whereas in case of C. albicans strains the production of biofilm was moderate (OD = 0.87
to 1.5). There has been no difference in the production of biofilm by C. albicans strains between the two types of
tubes plastic and aluminium ones (U-Mann Whitney test, p=0.8904). Tracheostomy tubes, regardless the material
they are produced of, are usually colonised by yeast-like fungi belonging to Candida species. Candida non-albicans
produce more biofilm than fungi belonging to C. albicans species.
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Shigella flexineri is the causative agent of dysentery that kills thousands of people each year. It mainly affects
children in the developing world where there is poor sanitation and lack of access to clean drinking water. An oral
murine infection model, that uses BALB/c mice treated with the broad-spectrum antibiotic streptomycin, has been
established and displays several hallmarks of Shigella infection in humans. Importantly, the streptomycin treated
model of infection using wild-type Shigella does not result in mortality. We have used this model to investigate the
role of several mutant Shigella strains during infection. We have identified a Shigella mutant (AospG) that causes
30% mortality in BALB/c mice. The mechanism behind this increase in mortality is under investigation. We have also
infected several different strains of mice with wild-type Shigella. We find that infecting with Shigella results in a range
of disease, from severe with incidence of mortality to colonization with no signs of clinical illness. We have identified
a susceptible strain of mouse that has increased mortality compared to the published BALB/c model, providing a
possible system to identify genes that control susceptibility to infection. In conclusion, the streptomycin treated
mouse model of shigellosis provides an opportunity to understand the genetic basis of Shigella pathogenesis in the
bacteria and the host.
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Helicobacter pylori is a risk factor for duodenal ulcer (DU) and distal gastric cancer (GC). Vacuolating cytotoxin
(VacA), one of the major H. pylori virulence factors, is encoded by the vacA, a polymorphic gene with variations in
the signal (s1/s2), intermediate (i1/i2) and middle (m1/m2) regions of the gene. Recently, a new polymorphism,
located downstream i region, characterized by an 81-bp deletion (d2) or without the deletion (d1) was described and
was seen to be, amongst the vacA polymorphisms, the best marker of pre-malignant gastric lesions (Yamaoka et al,
2009). The d1 sequence consists of STTSQ motif followed by an almost perfect repetitive motif (AKNDKNES), where
is the cleavage site that results in p33 and p55 peptides and VacA activation. Because, we are unaware of studies
evaluating the vacA d polymorphism as a risk for H. pylori-associated diseases and the vacA d pattern of our strains,
we aimed to sequence the vacA d and i regions of H. pylori strains from patients with GC (n=90), DU (n=89) and
chronic gastritis (CG) (n=172). Mixed infection (n=10) was not included in the analyses. Most of our strains were d1,
but differently from that observed by Yamaoka, most of them (60.1%-205/341) had only one AKNDKNES motif (two
repetitive motifs were seen in 41 cases, most of them in GC (P=0.005). We also observed a new d1 variant in 11
samples. 97.7%(333/241) of the vacA i1 and i2 variants were also d1 and d2, respectively (p<0.001). The d1 and i1
genotypes were more frequently found (p<0.001) in DU (89.5% and 88.4%, respectively) and GC (91.8% and 88.3%,
respectively) than in CG (60.7% and 61.4%, respectively). In logistic models adjusting for age and gender, both d1
and i1 remained associated with GC (d1,0R=4.14, 95%CI|=1.95-8.81 and i1,0R=3.33, 95%CI|=1.84-6.33) and DU
(d1,0R=4.66; 95%CI|=2.12-10.21 and i1,0R=1.03, 95%CI=1.01-1.04).CNPq/FAPEMIG.
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Dong-Eun Lee’, Ji-Hye Kim?, Jeong-Heon Cha®, Eun-Jung Bak®, Yun-Jung Yoo’
"Yonsei University College of Dentistry, Seoul, Korea

Periodontitis is inflammatory disease caused by bacteria and characterized by both inflammation and bone loss and
stimulate the osteoclastogenesis. Tartrate-resistant acid phosphatase (TRAP)-positive multinucleated osteoclasts
are formed in sequential steps: proliferation and differentiation of hematopoietic progenitors into quiescent osteoclast
precursors (QOPs), followed by fusion of QOPs. In this study, we investigated whether enhancement of osteoclast
formation by periodontitis is derived from the stimulation of hematopoietic progenitor proliferation or from the fusion
of QOPs. Ligatures were placed around the first molars in the left mandibles of rats. The rats received drinking water
containing bromodeoxyuridine (BrdU) after ligation. The number of inflammatory cells in the distal area was counted.
Alveolar bone loss was histologically estimated by measuring the distance from the cementoenamel junction to the
alveolar bone crest in the distal area and determining the percentage of periodontal ligament area in the furcation.
The number of osteoclasts and the percentage of BrdU+ osteoclast nuclei were counted after TRAP and BrdU
double labeling. The number of polymorphonuclear cells increased at day 1, then rapidly decreased. The number of
mononuclear cells increased in a time-dependent manner up to day 3 and remained until day 10. Alveolar bone loss
of increased in a time-dependent manner. The number of osteoclasts peaked at day 3 then gradually decreased. At
peak, the BrdU+ osteoclast nuclei percentages were 10.6% in both area. These results indicate that most of the
osteoclasts formed after periodontitis induction are derived from preformed QOPs, suggesting that enhancement of
osteoclast formation by periodontitis might be mainly caused by the stimulation of QOPs fusion. This research was
supported by the Basic Science Research Program through the National Research Foundation of Korea (NRF)
funded by the Ministry of Education, Science, and Technology (2012R1A1A2041214). The authors have declared
that there are no conflicts of interest.
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Salmonella enterica, a facultative anaerobic bacterium, is a common cause of acute food-borne diseases worldwide,
causing self-limited gastroenteritis and/or systemic infections. It is estimated that S. enterica isolates causes 93.8
million human infections and 155,000 deaths annually worldwide. To minimize the impact of salmonelosis, it is
important to monitor this bacteria distribution in many countries and implement control measures throughout the food
production chain. Therefore, the deep characterization of the S. enterica virulence factors and how they are
regulated is mandatory to improve the control of this pathogen. Recent studies of our group have indicated that null
mutants of S. enterica to ihfA or ihfB, genes responsible to encode subunits A and B of IHF

(Integration host factor), respectively, show virulence attenuation. Based on these results, the objective of this work
was to investigate the biological role of IHF in S. enterica Typhimurium using phenotypic assays such as growth in
vitro, motility and survival in the presence of 0,85% bile salts. The results indicated that absence of ihfA or ihfB did
not affect the rate of bacterial growth. Was also observed that WT (wild type) and mutant strains showed the same
growth rates in LB medium or LB medium with 0.85% bile salts. However, in the motility assay, differences in
bacterial motility were observed in LB (0.35%) agar plates. The mutant strains exhibited a lower motility when
compared to the WT strains, suggesting an effect in flagellar biogenesis and/or chemotaxis. These results suggested
that attenuation of AihfA or AihfB mutants could be explained in part by low motility. However, growth in vitro and
resistance to bile salts were not affected. In fact, It is important to bacteria preserve these characteristics, since they
are necessary attributes to host infections. Additional studies are necessary to further evaluate S. enterica
Typhimurium Aihf phenotypes.
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Hairy vetch (Vicia villosa Roth) is a leguminous cover crop used with barley as green manure, the most popular
practice in South Korea for reducing use of chemical fertilizer and maintaining soil fertility. In root nodules of Hairy
vetch (HV), Rhizobia (R) bacteria require Molybdenum (Mo) to fix atmospheric or molecular nitrogen (N). The
symbiotic association (R—HV) induces important physiological changes in each partner that lead to reciprocal
benefits, mainly in nutrient supply like improved Nfixation. A pot experiment was conducted in green house of
College of Agriculture and Life Science, Gyeongsang National University, South Korea in 2012 to study the effect of
Mo on nodulation, nitrogenase and nitrate reductase (NR) enzyme activity that influence on N,fixation and biomass
production. For this study, Mo was applied 0, 0.25, 0.5, 1.0, 2.0 kg ha™ before seed sowing and native soil rhizobia
performed nodulation. To know the effective N,fixation, nitrogenase activity was measured by acetylene reduction
assay of HV root. Mo application 1kg ha™ produced highest plant nodule number (60 nodule plant™) nodule weight
(52.3 mg plant™), root biomass (0.35 g plant™) and above ground biomass (5 g plant™), nitrogenase activity (1797.5
pmol CH,plant™ hour™) and NR activity (2.11 ymol NO,~ g™* fresh wt hr™" in leaf, 1.80 ymol NO,™ g™ fresh wt hr™" in
root) compared to native control soil. Immunofluorescence microscopy results indicated that cell growth and
functions of nodules were optimum in 1 kg Mo ha™ applied plants. Rhizobial 16S rRNA gene cloning and sequencing
results indicated that a wide range of rhizobia bacteria belongs to different clusters that regulate in N,fixation.
Therefore, optimum Mo application (1kg ha™') was probably the best appropriate dose which showed better
performance than that of native soil in respect of nodulation, nitrogen fixation and biomass production of Hairy vetch.
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Abhinav Aeron'?, Dinesh Kumar Maheshwari’
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Kangri University, Haridwar, India

Bacteria belonging to class B, y proteobacteria and Sphingobacteria, eight species and five genera including
Enterobacter turicensis RCT5 (HM805112), E. cloacae RCT8 (HM805113), E. hormaechei RCT10 (HM771693),
Pseudomonas geniculata RCT2 (HM805109), P. alcaliphila RCT11 (HM805114), Achromobacter xylosoxidans
RCT3 (HM771692), A. xylosoxidans RCT4 (HM805110), A. xylosoxidans RCT7 (HM805111), Strenotrophomonas
maltophila RCT30 (HM805115), S. maltophila RCT31 (HM771691), Sphingobacterium thalpophilum RCT1
(HM771694) were identified on the basis of partial 16S rRNA sequencing from root nodules of a multipurpose
legume C. ternatea L. These were further analysed for various functional attributes such as solubilization of inorganic
phosphate, organic phosphate, zinc and potassium, production of phytohormones and siderophores. Their ability to
antagonize pathogenic fungi such as Macrophomina phaseolina, Fusarium udum, F. oxysporum, F. solani,
Colletotrichum spp., Rhizoctania solani, Sclerotinia sclerotiorum was studied in dual culture, cell free culture filtrate
and volatiles along with the factors that may be responsible for in vivo biocontrol such as lytic enzymes chitinase,
glucanases, proteases, lipases, cellulases apart from degradation of oxalic acid and fusaric acid. These non-
nodulating isolates showed exciting plant growth promoting characters of varying degree. E. turicensis RCT5 was
foremost in all isolates able to solubilise tri-calcium phosphate, di-calcium phosphate and zinc phosphate from
Pikovskaya's agar, confirmed further by spotting it on NBRIP media and Rhizospheric P solubilisation media with
three inorganic P substrates. E. turicensis RCT5 and S. maltophila RCT31 showed a zone of solubilization of
potassium in Aleksandrov's medium supplemented with potassiumaluminiumsilicate and exhibited a strong halo on
Tris-Minimal media supplemented with Zinc phosphate but failed to solubilize other zinc salts. Production of -1, 3
and B-1, 4 glucanases, Siderophore, IAA was evident all nodule isolates but none produced chitinase and protease.
Antagonism varied from strong to average to weak and was strongest in S. maltophila RCT31 which inhibited all
pathogenic fungi.
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Alternative management strategies to the use of broad spectrum chemical fumigants have the capacity to lessen the
environmental risks associated with commercial tree fruit production. There is currently a lack of alternatives for
effective control of replant disease, a problem associated with decreased plant growth of newly planted fruit varieties
on sites previously used for tree fruit production. In this study, rhizobacteria isolated from pea, lentil, and chickpea
were evaluated for their ability to control fungal pathogens associated with replant disease. Twenty-six bacterial
isolates were screened for suppression of Cylindrocarpon CYL1, Fusarium FUS2, Rhizoctonia RHZ1, and
Phytophthora 797 using a dual culture inhibition assay. Pseudomonas fluorescens 2-28 and Pantoea agglomerans
6-20 suppressed all 4 fungal pathogens in vitro and were selected for greenhouse trials using ‘Ambrosia’ apple
seedlings to evaluate the extent of biocontrol and root colonization. Only Cylindrocarpon CYL1 and Phytophthora
797 were found to significantly decrease shoot and root dry weight of apple seedlings. Both P. fluorescens 2-28 and
P. agglomerans 6-20 significantly increased shoot and root dry weight of apple seedlings grown in soil inoculated
with Cylindrocarpon CYL1, however neither isolate provided effective plant growth promotion of seedlings grown in
soil inoculated with Phytophthora 797. P. fluorescens 2-28 was observed to significantly decrease root dry weight in
comparison to control seedlings that did not receive any inoculation. Colonization experiments showed that P.
fluorescens 2-28 and P. agglomerans 6-20 were present on the root system of seedlings at concentrations of 5 log
CFU/g and 3 log CFU/g, respectively, 6 weeks after inoculation. Overall, P. agglomerans 6-20 shows the most
potential for further development as a part of a combined alternative management strategy to mitigate the impact of
replant disease.
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In gold mines, most waste is in the form of a slurry left to sediment in vast areas termed tailings ponds. To reduce the
environmental footprint of mining operations, a common practice is to attempt revegetation. Alder shrubs are good
candidate species as they form nitrogen-fixing symbioses with Frankia, as well as with arbuscular and ecto-
mycorrhizae. These associations help alders establish in nutrient-poor conditions. To enhance revegetation field
trials on the Sigma mine site in Val-d’'Or (Quebec), we performed an experiment in sterile conditions to study the
effect of each symbiont on alder survival and development when exposed to different concentrations of tailings.
Axenic speckled alders and green alders were inoculated with combinations of Frankia sp.,

Rhizophagus irregulare, and/or Paxillus involutus in order to characterize the impact of tailings on the development
of each symbiosis. Plant survival rates, biomass, symbiosis establishment and extent, as well as nitrogen-fixing
activities were measured. Following a 5-month growth trial, results showed that both speckled alder and green alder
can survive in the presence of such tailings. Rhizophagus irregulare and Paxillus involutus had little or no impact on
plants exposed to tailings, and we observed that Frankia could establish symbiosis in a mix of sand and tailings but
was inhibited in pure tailings. In pure tailings, survival of green alder was better than that of speckled alder. The
actinorhizal symbiosis enhanced biomass production in alder in the presence of tailings, and this response was best
in green alder. These observations are important to tailor revegetation techniques to specific sites, and they confirm
that the actinorhizal symbiosis can improve the development of alders colonizing mining wastes. Additional aerial
biomass is a key element for the rehabilitation of these sites since nitrogen-rich leaf litter is the main route of soil
conditioning by these early successional species.
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The abundance and diversity of soil microorganisms is an important component of freshwater wetlands. Wetlands
represent a transition from terrestrial to aquatic ecosystems and their microbial community influences valuable
internal processes such as the cycling of nutrients and carbon. It is therefore critical that we understand how
rhizosphere communities are influenced by pollution, and what effects this might have on wetlands on recovering
lakes. It is important to understand how the microbial community varies between plant species and between sites.
This study aims to explore differences in species composition and diversity of microbial communities associated with
wetland plant rhizospheres along a gradient of environmental disturbance around Sudbury. Characterization of the
microbial community included 16S/18S rRNA pyrosequencing to identify microbial diversity, and enzymatic analyses
(hydrolases and lignases) to characterize microbial community function. Microbial communities were compared
within the rhizobiome of two wetland plants, Chamaedaphne calyculata and Eriophorum vaginatum, across four sites
(3 with medium-to-high Ni/Cu contamination and one low), which show a range of environmental disturbance
including metal contamination and acidity relative to distance from industrial smelters. 16S/18S rRNA
pyrosequencing results showed that the most dominant fungal genus was Oidiodendron (7.1 - 52.9 % of sequence
reads), and Acidobacteriaceae (9.0 - 46.9 % of sequence reads) was the most common bacterial family. Some
genera were only found in intermediate-high contaminated sites. These included the fungal genera Phialocephala,
Sebacina and Gregarine, and the bacterial genus Afipia and unknown taxa belonging to the Nitrosomonadaceae,
and Hyphomonadaceae. Understanding specific plant-rhizobiome trends will also shed light on factors contributing to
plant community survival and productivity in metal contaminated sites. Any findings that suggest the microbial
community displays specificity to plant species will expand our understanding of plant-microbe interactions and will
aid in determining their importance and functional role in wetland plant ecological strategies.
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Sinorhizobium meliloti has three genes with high homology to the Escherichia coli IpdA gene. The E. coli IpdA gene
encodes the E3 subunit of three multi-enzyme complexes; pyruvate dehydrogenase (PDH), 2-oxoglutarate
dehydrogenase (OGD) and a branched-chained a-keto acid dehydrogenase (BKD). In S. meliloti, the IpdA1, IpdA2
and IpdA3 are proximal to the genes encoding for the E1 and E2 subunits of the PDH, OGD and BKD complexes,
respectively. In our lab the IpdA1 and IpdA2 genes are of special interest due to their association with the TCA
cycle, which generates energy to support symbiotic N2-fixation within root nodules of host plants such as Medicago
sativa (alfalfa). To further our studies of these genes and to determine if the E3 subunits from these complexes are
interchangeable, IpdA1 (Rm30368) and IpdA2 (Rm30360) mutants were isolated. Rm30368 was unable to grow in a
defined medium with glucose as sole carbon source, while Rm30360 was unable to grow with glutamate as sole
carbon source. Enzyme assays revealed significant decreases of PDH activity only in extracts of Rm30368, and of
OGD activity only in extracts of Rm30360. Alfalfa plants grown on nitrogen-free substrate inoculated with either
Rm30368 or Rm30360 were small and chlorotic, with small white pseudonodules, indicative of the failure of these
cells to fix N2 during symbiosis. These results indicate that IpdA1 and IpdA2 are specific for PDH and OGD,
respectively, and the necessity of a completely functional TCA cycle during symbiotic N2-fixation.
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Millennia of co-evolution have united many microorganisms with plants into mutualistic super entities, or
metaorganisms. As they collaboratively carry key biogeochemical processes, these consortia possess a large
potential for the development of applications enabling improved natural resource management. When used in
bioremediation, plant metaorganisms can considerably speed up the recovery of soils contaminated by industrial
activity. This way, Yergeau et al., (2013) demonstrated that Salix purpurea fish creek significantly stimulates
microbial genetic potential associated with the degradation of petroleum hydrocarbons (PHC) in its own rhizosphere.
To specifically determine which PHC degradation pathways of which microorganisms are stimulated, we searched
metatranscriptomic datasets for a series of functional genes, and assigned taxonomy to identified transcripts.
Statistical analyses of normalized gene counts confirmed that the expression levels of various alkane, aromatic, and
polyaromatic degradation pathways are higher in the rhizosphere of S. purpurea than in bulk contaminated soil.
Several bacterial groups appear as the most responsive to the hypothesized plant cues that generated this microbial
response (e.g. Burkholderiales, Caulobacterales, Actinomycetales, Xanthomonadales). The latter results provide
early targets for work aimed at optimizing plant-microbe partnerships for bioremediation applications using Salix spp.
Reference cited: Yergeau E, Sanschagrin S, Maynard C, St-Arnaud M, Greer CW (2014) Microbial expression
profiles in the rhizosphere of willows depend on soil contamination. ISME Journal 8:344-358.
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Sinorhizobium meliloti 1021 is a nitrogen-fixing symbiont of legume plants Medicago, Melilotus and Trigonella. This
bacterium is used as a model organism for tricarboxylic acid (TCA) cycle, and other genetic studies. In efforts to
understand genome implications for symbiotic association with Medicago sativa, the complete S. meliloti 1021
bacteroid transcriptome was sequenced and was compared to the complete sequenced transcriptome of free-living
cells grown on malate a as sole carbon source. A total of 1514 genes were downregulated a minimum of 2 folds, of
which twenty-seven were downregulated more than 20 folds when compared to the control treatment malate. Most of
these downregulated genes were of unknown function or part of the carbohydrate transport and metabolism COG
group. A majority of the glycolysis pathway genes were also downregulated in bacteroids. A total of 1790 genes were
upregulated a minimum of 2 folds. Genes involved in the TCA cycle were mostly upregulated in bacteroids, including
a 10-fold transcription increase of the mdh-sucCDAB operon. Nitrogen fixation nif and fix genes underwent the
highest transcription FC increase with values reaching 3000 folds. qRT-PCR experiments were also conducted on
the mdh-sucCDAB operon in various carbon treatments, in addition to complete transcriptome sequencing of those
carbon treatments.
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Carotenoids are yellow, red, and purple pigments widely distributed in plant and animal tissues. Carotenoids can be
produced by plants, algae, some bacteria, and some fungi, but generally cannot be synthesized by animal so
animals obtain carotenoids in their diets. Carotenoids are efficient free radical scavengers, and they enhance the
vertebrate immune system. In some pathogenic bacteria, carotenoid is a virulence factor with an anti-oxidant action
that helps the bacteria evade death by reactive oxygen attack. Pantoea ananatis strain PA13, the causal agent of
sheath rot and grain discoloration of rice, produces yellow carotenoid pigments. Genome sequences revealed that
strain PA13 harbors carotenoid biosynthetic genes, consisting of crtE, crtX, crtY, crtl, crtB, and crtZ. Reverse
transcription polymerase chain reaction (RT-PCR) analysis revealed crtEXYIB genes are polycistronic and make an
operon. We mutagenized the crtEXYIB genes of strain PA13 by gene replacement. The mutants no longer
produced yellow pigments. Using mariner-based transposon mutagenesis, we also screened non-pigmented
mutants of strain PA13. The transposon insertion sites were mainly mapped to the crtEXYIB and crtZ genes. We
found that Eanl/EanR quorum sensing (QS) system mediated by N-acyl-L-homoserine lactones (AHL) controls
carotenoid pigmentation. Eanl mutant no longer produced detectable levels of the QS signal molecules, leading to a
loss of carotenoid production, which was restored by addition of N-(3-oxohexanoyl)-L-homoserine lactone or by
complementation with eanl. In addition, we also found that the stationary-phase sigma factor RpoS is responsible for
the regulation of carotenoid production.
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In a previous study, we showed that Pectobacterium carotovorum subsp brasiliense (Pcb) 1692 colonises
susceptible potato plant stems by forming ‘biofim-like’ aggregates on xylem tissues. Over time, these aggregates
tend to occlude the xylem leading to wilting of infected potato plant stems. We hypothesised that quorum sensing, as
an important global regulator of virulence, is involved in in planta Pcb biofilm formation. To test this hypothesis, a
quorum sensing defective mutant strain, PcbAexpl-, was generated. As expected, the PcbAexpl- mutant strain was
impaired in the production of acyl homoserine lactones (AHL) compared to the wild type (WT) strain. In vitro and in
planta growth analysis indicated that there was no significant difference in the growth rate of the mutant compared to
the WT strain. Like other Pectobacterium spp quorum sensing-defective mutants, the PcbAexpl- strain had reduced
production of major plant cell wall degrading enzymes (PCWDE), subsequently, it was impaired in virulence on
potato tubers and stems. Surprisingly, the ability of PcbAexpl-_gfp mutant to colonise and form biofilm-like
aggregates on potato plant stems did not differ significantly from that observed for the wild type WTPcb_gfp strain.
The Tad/Flp-pilus was recently shown to be present in many phytopathogenic bacteria and it is believed that it plays
an important role in virulence, possibly through formation of biofilms. Furthermore, it has been suggested that the
Tad/Flp-pili of Pectobacterium spp are regulated by a novel regulator rather than the global regulator expl. Hence,
we used a combination of transcription profiling and Transmission Electron Microscopy (TEM) to investigate the
expression and presence of the Tad pilus in the mutant vs wild type strains under different growth conditions. Our
results revealed the presence of both flagella and pili in the wild type while the mutant strain did not have any visible
flagella but pili could be clearly visualised.
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Sinorhizobium meliloti is a Gram-negative a-proteobacteria capable of entering into a symbiotic relationship with
Medicago sativa. The establishment of symbiosis by S. meliloti is dependent on the production of low molecular
weight (LMW) fractions of the exopolysaccharides (EPS) succinoglycan (EPS-I) or galactoglucan (EPS-II).

S. meliloti also produces two other symbiotically relevant polysaccharides; capsular polysaccharides (KPS) and
cyclic B (1-2) glucans. Tolerance to high saline concentrations has been shown to be correlated with increased EPS
production. In addition pH has also been observed to play a role in EPS production. Previous work has shown that
the exo gene cluster involved in synthesis of EPS-I is up-regulated during growth in acidic conditions, though a direct
role of EPS for pH tolerance has not been demonstrated. Mutants defective in EPS-I production were investigated for
their ability to tolerate acidic conditions. We have shown strains carrying a mutation abolishing EPS-I (exoY)
production are slightly sensitive to acidic pH. Interestingly, a mutation allowing only high molecular weight (HMW)
EPS-I production shows dramatic sensitivity to acidic conditions. Consistent with a role for LMW EPS-| in tolerating
acidic conditions, an endoglycanase responsible for the synthesis of LMW EPS-I shows increased expression under
acidic conditions. Based on the slight sensitivity of the exoY mutant to acidity, it was hypothesized that other
polysaccharides may be compensating for the lack of EPS-I production. Therefore, the role of KPS and cyclic B (1-2)
glucans was also investigated. Production of cyclic § (1-2) glucans was not influenced by the loss of EPS-I, however
its production was decreased in acidic media. The production of KPS was observed to be increased in the absence
of EPS-I. Taken together, this data suggests a potential role for LMW EPS-I and KPS in tolerating acidic conditions.
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Most known species of Streptomyces are saprophytes but a few are recognized as pathogens. The information
available on the pathogenesis of these species is scarce. Due to the phylogenetic relationship between
Streptomyces and Mycobacteria, researchers are currently investigating the extent of this relationship and ask
whether or not the relationship extends beyond phylogeny. This interest is further driven by the potential use of
Streptomyces as hosts for heterologous expression of Mycobacterial proteins and the premise that Streptomyces
could be used as a vaccine against mycobacterial infections, particularly Tuberculosis. Our laboratory has been
characterizing the physiological relationship between these related pathogens using enzymatic and immunological
markers. Our approach combines biochemical assays and proteomics to characterize the secretome of a clinical
isolate related to Streptomyces albus and comparing it to that of Mycobcterium bovis BCG. Our data shows that
indeed both share a number of secreted enzymes, including those implicated in playing a role in the virulence of
Mycobacteria.
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"Vaccine R&D Center, National Health Research Institutes, Zhunan Town, Taiwan

Clostridium difficile (Cd) is an emerging pathogen of opportunistic infection in hospitals worldwide and the main
causative of antibiotic-associated pseudo- membranous colitis and diarrhea in human. The hospitalized patients
treated with antibiotics have high risk of Cd infection (CDI), especially in children and elderly above 65 years old.
Because of the intoxication of two large clostridial toxins, toxin A (tcdA) and toxin B (tcdB), that work synergistically.
The beginning of CDI, the clostridial toxins specifically bind to unknown glycoprotein(s) on the surface of epithelial
cells in the host intestine and then quickly enter into the cell through the receptor-mediated endocytosis. Disrupted
intestinal barrier will ultimately lead to acute inflammation and diarrhea. Interestingly, the C-terminal receptor binding
domain (RBD), responsible for initially binding to the host glycoproteins, is predicted and identified to have 35-38
homological short-term repetitive peptides which may involve in 7 potential receptor-binding sites. The specific roles
and functions of these 7 putative binding regions are unclear. In this study, we designed three fragments which were
located on N-terminal, middle, and C-terminal parts of tcdA. The results indicated that three regions possessed
variable biological and immunological functions. The immunological activities are deeply correlated with their
biological function. The N-terminal F1 and C-terminal F3 are very potent and can serve as Cd vaccine components.
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Timea Mosolyq(f, lidikd Faludi1, Emese P. Balogh1, Agnes M. Szabc'>1, Dezsé P. Virc’>k2, Valéria Endrész1, Katalin
Burian'
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Urogenital tract infection with Chlamydia trachomatis is a leading cause of sexually transmitted infections. Although
antibiotics are effective in treating chlamydial infections, due to the lack of obvious symptoms, many infections
remain untreated, which potentially leads to complications. The most effective means to prevent C.trachomatis-
induced complications would be vaccination. The highly conserved plasmid of Chlamydiae has been considered a
virulence factor and the plasmid proteins have important role in the Chlamydia-specific immune response. This study
aimed to evaluate the efficacy of vaccination with plasmid proteins in the prevention of Chlamydia muridarum lung
infection using a mouse model. C57BL/6N mice were immunised with recombinant pGP3 or pGP4 proteins and
infected with C.muridarum. The number of recoverable C.muridarum was detected with indirect immunofluorescence
test. To evaluate the inflammation, cytokines were measured in the lungs of mice by ELISA. Spleen cells from
immunised mice were depleted of CD4+ and CD8+ cells and administrated to naive mice. After C.muridarum
infection the bacterial burden was determined. Naive mice were infected with C.muridarum, treated with sera of
immunised mice in vitro or were treated in vivo with the immune sera during C.muridarum infection. Immunisation of
the mice with pGP3 or pGP4 protein resulted in a significantly lower chlamydial burden, the lower IFN-g level
indicated reduced inflammation in the lungs. In vitro or in vivo neutralisation of C.muridarum with sera obtained from
immunised mice did not reduce the number of viable C.muridarum in the lungs of mice. Adoptive transfer of the
CD4+ spleen cells isolated from the immunised mice resulted in significantly reduced bacterial burden. On the basis
of our results, not the pGP3- and pGP4-specific antibodies, but the CD4+ cells are responsible for the protective
effect of the immune response to plasmid proteins. This work was supported by OTKA National Research Fund
PD100442, TAMOP-4.2.2.A-11-1-KONV-2012-0035
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Wei Sun’, Shilpa Sanapala’, Roy Curtiss 3rd’
"Arizona State University, Tempe, USA

We constructed a Y. pseudotuberculosis mutant strain with yopK and yopdJ double deletions to attenuate it. Then, we
inserted the asd mutation into this construction to form x10069 [Aasd-206 pYV-y2 (AyopJ315AyopK108)] for
adapting with a balanced-lethal Asd+ plasmid to facilitate antigen synthesis. A hybrid protein composed of YopE (1-
138aa) fused with full-length LcrV (YopENt138-LcrV) was synthesized in x10069 harboring an Asd+ plasmid
(pPYA5199, yopENt138-IcrV) and could be secreted through type Ill secretion system (T3SS) in vitro and vivo.
Challenge studies indicated that mice orally immunized with x10069(pYA5199) strain were afforded most complete
protection against with high dose of Y. pestis KIM6+ (pCD1Ap) (~500 LD50, 5.0 x 104 CFU) by intranasal challenge.
Very few of mice immunized with x10057(pYA3332, empty plasmid) and none of mice immunized with BSG were
protected. Currently, we are measuring humoral and cellular immune responses primed in mice immunized with
different strains. Our preliminary results suggest it is possible to use an attenuated Y. pseudotuberculosis strain
delivering the LcrV antigen via T3SS as a potential live vaccine candidate against pneumonic plague.
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Even in the 21st century dental caries remains a disease with worldwide distribution and high prevalence. The
development of the disease is dependent on the presence of microorganisms capable of binding to the tooth surface
and to produce large amounts of lactic acid, features presented by Streptococcus mutans , the main etiological agent
of dental caries. The P1 protein of S. mutans is directly related to the oral colonization and considered a main
vaccine antigen target. In our previous studies, we have demonstrated that a recombinant fragment derived from the
N-terminal region of the P1 protein, termed P139.512, produced in a recombinant Bacillus subtilis strain preserves
immunological features of the native protein as evaluated after parenteral (s.c.) administration. The aim of the
present study was to evaluate the ability of a vaccine formulation containing P139.512 and a mucosal adjuvant (a non-
toxic derivative of the heat-labile toxin of E. coli) to induce systemic and mucosal antibody response and in vivo
protective immunity after sublingual administration. Our results have shown that administration of P1395¢5, either
alone or combined with the adjuvant, induce high levels of systemic antibodies, but higher amounts were detected in
the presence of the adjuvant. Additionally, antibodies raised in mice immunized with the adjuvanted vaccine
formulation displayed more efficient S.mutans neutralization effects, based on an in vivo murine antibody-
neutralization model. In addition, mice immunized with the antigen admixed with the adjuvant had significantly lower
rate of oral colonization by S. mutans when challenged, compared to other immunized groups. In summary, our data
suggest that sublingual administration of the recombinant P13951, represents a new mucosal vaccine strategy
capable to prevent S. mutans colonization and, therefore, caries development.
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Spotted fever group rickettsiae are the causative agents of rickettsiosis such as Rocky Mountain spotted fever. Tick
has been identified as the vector of these pathogens. In Japan, over 100 patients of Japanese spotted fever caused
by Rickettsia japonica have been reported every year. The expanded distribution of the disease has raised concerns
for the public health. Therefore, the prevalence of ticks and their harboring rickettsia were tested in Kyoto city, Japan.
Between April 2013 and January 2014, ticks were collected every week using flagging method from 5 mountainous
points in Kyoto city, Japan. Four species of ticks belonging to genus Haemaphysalis (H.) including H. longicornis, H.
flava, and H. kitaokai were captured. A small number of genus Ixodes and Amblyomma ticks were also captured.
The dominant species was H. longicornis and H. flava in summer and in winter, respectively. Selected adult and
nymph ticks of H. longicornis and H. flava were investigated for the presence of the Rickettsia 17-kDa genus-
common antigen gene using PCR method. Rickettsial DNA was detected in more than 60% of H. longicornis.
Approximately 10% of H. flava were also infected with rickettsiae. The segment of 17-kDa antigen gene was
amplified in both tick species using the species specific primer pair for R. japonica. Selected positive PCR amplicons
were sequenced and the consensus sequences were compared with those of previously characterized rickettsiae.
They appeared closely related to R. japonica. These results suggest that ticks may appear in mountainous points
near human living area all year round and spotted fever group rickettsiae frequently infect to these ticks in Kyoto city
although their pathogenicity is still unclear.
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Proliferation of harmful cyanobacteria is an expanding problem in many freshwater ecosystems, particularly in
eutrophic lakes. The cyanobacterial genus Microcystis forms frequent summer blooms in eutrophic lakes, and some
subspecies, like M. aeruginosa, produce toxic compounds called microcystins that pose an important public health
threat. Predicting toxin production and bloom severity is still an unsolved problem, due in part to our lack of
knowledge about population diversity among cyanobacteria taxa, particularly M. aeruginosa, which is often the
dominant member of the bloom. Evolutionary dynamics of M. aeruginosa populations are poorly understood —
specifically how genetic diversity is selected and maintained by natural selection in the population according to
environmental and ecological factors. Here, we describe progress toward filling this gap using a ‘reverse ecology’
approach. We analyzed microbial community diversity from a time-course of approximately 100 water samples taken
between 2006 and 2013 in Lake Champlain. At each time-point, we extracted total DNA and performed high-
throughput illumina sequencing of the 16S V4 region as a taxonomic marker. Preliminary results of 16S sequencing
showed a specific seasonal pattern, with a massive increase of Microcystis during summer, along with a sharp
decrease in taxonomic diversity (low Shannon diversity) — a probably side effect of the bloom. Microbial diversity was
also coupled to environmental factors such as nitrogen, phosphate and water temperature, in order to identify factors
that might predict bloom dynamics from year to year. Finally, to measure the level of genomic variation present within
the dominant Microcystis population, we are in the process of performing shotgun metagenomic sequencing of
bloom time points. This will allow us to identify targets of natural selection (mutations, genes or strains of Microcystis)
that might correlate with bloom severity or other environmental data.
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Dental caries is the most common chronic childhood disease in the world. However, there has been few knowledge
about the oral microbiota of childhood from different races. The aim of the study is to explore the microbiota in dental
plague from chinese Han and She children by pyrosequencing anlysis .Method: Supragingival plaque were collected
from 66 She and 60 Han children with or without dental caries. The V1-V3 hypervariable regions of bacterial 16S
rDNA genes were amplified by multiply primers and analyzed by high-throughput pyrosequencing. Result : A total of
716,972 reads passed the quality control, belonging to eighteen phyla and 102 genera. Fifteen genera including
Actinomyces, Corynebacterium, Derxia, Leptotrichia, Neisseria, Streptococcus, Veillonella, Capnocytophaga,
Prevotella, Granulicatella, Fusobacterium, Johnsonella, Kingella, Porphyromonas, Abiotrophia were shared by 97%
She and Han children with or without dental caries. These genera constituted 86.2-88.9% of the total microbiota of
dental plaque in all subjects. However the quantity of dental plaque microbiota composition from She and Han
subjects were various. Thirty genera of that such as Actinomyces, Campylobacter, Neisseria, Leptotrichia,
Prevotella, Porphyromonas, Capnocytophaga showed significantly different between the Han and She subjects.
Moreover three genera including Gemella, Bergeyella, Granulicatella were associated with dental caries in She
group, whereas other nine genera including Streptococcus, Actinomyces were associated with dental caries in Han
group. Conclusion: the framework of normal plaque microbiota from She and Han race was studid. The microbiota
disparities are present in different racial groups and the potential cariogenic microbes in She and Han children was
at a certain extent variable .
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A novel thermostable xylanase derived from biocompost samples-direct cloning, characterization and applications.
Sonia Sharma, Amandeep Kaur and R.C. Kuhad Lignocellulose Biotechnology Laboratory, Department of
Microbiology, University of Delhi South Campus, New Delhi, India Metagenomic approaches provide access to
environmental genetic diversity without the limitation of the culture bias. It allows the direct screening of novel
biocatalysts directly from the environmental samples such as soil and water. Discovery of new glycoside hydrolases
with efficient biocatalytic properties for the efficient conversion of lignocellulosic material to bio fuels is a critical
challenge for both developed and developing countries. In order to mine novel xylanases, metagenomic DNA
libraries were constructed from biocompost samples collected from a sewage treatment plant and were screened for
genes conferring xylanase activity. Function-driven screening identified a novel xylanase belonging to glycoside
hydrolase family 43. The molecular mass of the purified xylanase was estimated to be 54 KDa. The enzyme was
optimally active at pH 7.0 and 50°C temperature. Moreover, the enzyme was highly stable to temperature changes,
retaining atleast 60% activity at temperature ranging from 20°C to 80°C. The potential of the enzyme to be used in
the conversion of lignocellulosic biomass to fermentable sugars was examined. Among the various pretreated
lignocellulosic substrates tested, maximum sugar release (227 mg/g of dry substrate) was observed in corn stover.
The enzymatic hydrolysate of corncob obtained was further fermented with Pichia stipitis for bioethanol production.
Keywords — Metagenome, biocompost, xylanase, thermostable, enzymatic saccharification, biofuel.
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Bacillus subtilis is one of the most widely used bacteria in the industrial biotechnology. It is well known that Bacillus
subtilis and the closely related species show non pathogenic and endotoxin free. Their fermentation method has
been well optimized for producing various enzymes, antibiotics, and chemicals. However, the genetic manipulation
systems including transformation method has not been maintained in the most Bacillus subtilis strains except the
well characterized laboratory strain. Natural isolates strains of Bacillus subtilis are often show difficulty of
transformation due to their lack of natural competency. In this IUMS2014, we will present the in vivo heterogeneous
gene transfer system between E. coli and Bacillus subtilis by using RP4 conjugation system. We used the mobility
plasmid pUB307 Tn5, a conjugative plasmid carrying RP1 tra genes. pUB307 could be mobilized other plasmids
containing transfer origin(oriT) sequence. We constructed the series of shuttle vector containing various lengths of
oriT to assess the effect on heterogeneous DNA transfer. The plasmid containing a Wild Type oriT showed well
conjugation efficiency between E.coli and Bacillus subtilis. In contrast, other plasmids containing partially deleted
oriT showed the smaller frequency. To optimize the inter-genus conjugation, we examined the time required for DNA
conjugation. Conjugation for 1 hour gave enough number of the trans conjugants. Finally our optimized conjugation
method showed more effective DNA transfer than the natural transformation usually used.

International Union of Microbiological Societies Congresses 87



Monday, 28 July 2014 12:00 - 13:00 Room 516/517 A-B

Poster Session

BAM-PM1004 - Genome Jigsaw: Implications of DNA fragment position in 16S rRNA gene analysis for
bacterial species identification.

Jennifer Mitchell', Gabriel Moreno-Hagelsieb'
"Wilfrid Laurier University, Waterloo, Canada

The small ribosomal subunit (16S rRNA) gene is present within all bacteria, and contains nine variable (V) regions
interspersed within conserved regions of the gene. While conserved regions remain relatively constant over time and
between bacteria, variable regions can be used for taxonomic purposes. Current methodology for characterizing
microbial communities involves sequencing short fragments of this ubiquitous gene, and comparing these fragments
to reference sequences in databases to identify the microbes present. Traditionally, 16S rRNA sequences with less
than 97% sequence similarity are assigned to different operational taxonomic units (OTUs). This identity threshold
was decided because it seemed to be the proper threshold for 16S rRNA gene sequences belonging to the same
species. However, a prominent trend to species identification in microbial communities is to sequence small
fragments of this gene. This project seeks to evaluate not only the effectiveness of utilizing short fragments, but also
implications of the position along the gene these fragments come from in terms of the most appropriate identity
threshold so that the OTU clusters would be closer to what a complete gene cluster would provide. In other words,
whole gene analysis may be effective for measuring diversity; however, the variable region source of these small
fragments may require higher or lower sequence similarity thresholds for accurate measurements. Two algorithms,
UCLUST and CD-HIT-EST, have been used to cluster sequences— at the whole gene level and fragments spanning
the V13 and V35 regions— from SILVA'’s Living-Tree-Project (LTP) database into OTUs defined by 97% sequence
similarity level. Results so far have shown that clustering fragments from different gene positions impacts OTU
generation and composition.
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Lactococcus lactis prolidase (EC 3.4.13.9) is a dipeptidase that hydrolyzes peptides with a proline residue at the C-
terminus position of the peptide. In addition to hydrolyzing proline dipeptides, prolidases from different organisms
have been shown to hydrolyze and detoxify some organophosphorus compounds, including chemical warfare
agents. We have studied L. lactis prolidase and elucidated its catalytic properties, which are different from other
prolidases'. This prolidase has 37 % amino acid sequence identity with the bacterial prolidases of which the crystal
structures have been solved. This suggests that the low structural similarity with other prolidases is responsible for its
catalytic uniqueness. This study focuses on solving the structure of recombinant L. lactis prolidase using X-ray
crystallography. Different types of crystals including rod clusters, needles, two-dimensional plates, microcrystals and
bipyramids were obtained by the hanging drop vapour diffusion method under different crystallization conditions.
Among these, diffraction data of the highest quality was obtained from bipyramidal crystals, which crystallized in 12 —
16 % (w/v) polyethylene glycol 8000, 0.1 M sodium cacodylate (pH 6.5) and 0.1 M manganese chloride. Diffraction
data collection was done on beamline 08ID-1 of the Canadian Macromolecular Crystallography Facility at the
Canadian Light Source. The crystals belonged to the primitive triclinic space group (P1) with an estimate of six to
eight prolidase monomers in an asymmetric unit. The resolution, completeness, R-merge and I/o (I) of the data were
2.35 A, 97.80 %, 7.7 % and 10.96, respectively. We are currently working on structure solution using the molecular
replacement method with the crystal structure of Pyrococcus furiosus prolidase (PDB accession code 1pv9) as the
search model. In addition, we are investigating a wider range of crystallization conditions to determine the conditions
yielding crystals that can give higher resolution diffraction data and crystals belonging to a higher symmetry space

group.
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Increasing evidence of Anaplasma phagocytophilum and Ehrlichia chaffeensis infection of ticks, rodents and animals
has been documented in China. In particular, an unusual transmission of nosocomial cases of human granulocytic
anaplasmosis (HGA) occurred in Anhui Province in 2006. To systemically assess the risk of exposure to the two tick-
borne acute infectious diseases among rural and urban residents in China, a large cross-sectional serological
investigation of A. phagocytophilum and E. chaffeensis was performed in nine provinces and two municipalities from
2007-2009. A total of 7,322 serum samples from rural residents and 819 serum samples from urban residents were
collected, and specific IgG antibodies against A. phagocytophilum and E. chaffeensis were detected using an indirect
immunofluorescence antibody assay (IFA). The overall seroprevalence of E. chaffeensis and A. phagocytophilum
was 9.8% and 15.4%, respectively, in rural residents and 2.4% and 1.5%, respectively, in urban residents. The
seroprevalence of both pathogens in rural residents was significantly higher than in urban residents (P<0.0001).
Variation in the seroprevalence of E. chaffeensis and A. phagocytophilum between different provinces was
investigated. Hainan (44.6%), Xinjiang (43.2%) and Beijing (19.4%) shared a higher seroprevalence of E.
chaffeensis, whereas Tianjin (41.8%), Hainan (39.2%), Anhui (33.7%) and Beijing (13.6%) had a higher
seroprevalence of A. phagocytophilum. The 20- to 29-year-old and 30- to 39-year-old groups had the highest
seroprevalence of these two pathogens. Having contact with animals, planting crops, having more employment time
and having a fever history were associated with the exposure risk of A. phagocytophilum. Similarly, a fever history
was associated with the exposure risk of E. chaffeensis. Here, we concluded that rural residents in China were at a
substantially increased risk of exposure to E. chaffeensis and A. phagocytophilum, and even among urban residents,
the risk was considerable.
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Between January 2010 and May 2011, nosocomial outbreaks caused by K. pneumoniae were observed in a
neonatal unit of Maternity home, Ulaanbaatar, Mongolia. Surveillance cultures of the healthcare workers’ (HCWs)
fecal samples, and environmental samples were performed to detect potential reservoirs in addition. A total of 36 K.
pneumoniae isolates from the patients (n=31), environment (n=2) and HCWs (n=3) were enrolled in this study.
Among 21 cases in the first outbreak in 2010, four and two patients were positive for blood and CSF culture,
respectively. Others were positive for either wound or throat culture. During this outbreak, three cases were fatal and
attack rates were high in infants delivered with C-section, lower birth score, low birth weight and lower gestational
week. The 24 isolates recovered from the neonates and 2 isolates from environmental samples were CTX-3-type
ESBL producers with sequence type ST29 and same PFGE pattern. Conjugative plasmid (~50 kb) was replicon type
L/M. After closure of the maternity home and moving of all HCWs and patients into other hospital building due to the
first outbreak, the second one was observed in neonatal unit. Five isolates in the second outbreak had different
resistance gene, blaCTX-M-9 and novel STs. A year later in 2011, three K. pneumoniae isolates recovered from
neonates had identical pulsotype with those of the first outbreak strains. Our study shows that the neonatal infections
caused by K. pneumoniae observed in 2010 and 2011 were multiclonal outbreaks. Despite intensive efforts to control
their spread, the outbreak strains were clonally related each other probably due to overcrowded wards and lack of
enough HCWs. Putting more efforts is required to stop the spread of ESBL-producing K. pneumoniae isolates in the
Mongolian hospital.
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BAM-PM1012 - Larsenia salina gen. nov., sp. nov., a new member of the family Halomonadaceae based on
multilocus sequence analysis

Maria-Jose Leon’, Cristina Sanchez-Porro', Rafael R. de la Haba', Antonio Ventosa'
"University of Sevilla, Sevilla, Spain

During the course of studies on the microbial diversity of salterns in South Spain we isolated two new halophilic
microorganisms, designated as strains M1-18 and L1-16, which according to preliminary identification could
represent a new genus and species of the family Halomonadaceae. In this study we determined the taxonomic
position of these two strains using a polyphasic approach and a complete multilocus sequence analysis (MLSA).
Both strains were motile, strictly aerobic rods, growing in the presence of 3-25 % NaCl (optimal growth at 7.5-10 %
NaCl), between pH 4.0 and 9.0 (optimal growth at pH 6-7) and at temperatures between 15 and 40°C (optimal
growth at 37°C). Phylogenetic analysis based on 16S rRNA gene sequence comparison showed that both strains
were related to species of the genera Chromohalobacter and Kushneria, within the family Halomonadaceae, class
Gammaproteobacteria. Partial sequences of atpA, rpoD and secA genes were used for a MLSA study and the four
genes were concatenated for further analysis. The individual and concatenated trees showed that both strains
constituted an independent and monophyletic branch, supporting the new genus status for these strains. The DNA-
DNA hybridization between both strains was 82 %, whereas the values between strain M1-18 and the most closely
related species of Chromohalobacter and Kushneria were equal or lower than 48 %, showing unequivocally that both
strains constitute a new genospecies. The major cellular fatty acids were C18:1w7c/C18:1w6c, C16:0, and
C16:1w7c/C16:1wbc, a profile that clearly differentiate this new taxon from species of the related genera. Overall,
the phylogenetic analysis based on the comparison of the 16S rRNA and other three housekeeping gene sequences,
and phenotypic, genotypic and chemotaxonomic characteristics, support our proposal of strains M1-18 and L1-16 as
a novel genus and species, within the family Halomonadaceae, with the name Larsenia salina gen. nov., sp. nov.
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BAM-PM1014 - Compounds from Parthenium hysterophorus frustrate Helicobacter pylori and
adenocarcinoma gastric cell line (AGS) interaction.

Jazmin Espinosa1, Erika Rendc’)nz, Martha Macias3, Irma Romero’
"Department of Biochemistry, Faculty of Medicine, UNAM, Mexico City, México, 2Department of Cellular Biology, Faculty of
Medicine, UNAM, Mexico City, México, 3Department of Natural Products, Institute of Chemistry, UNAM, Mexico City,
México

Helicobacter pylori is a Gram-negative bacteria that inhabit the gastric mucosa; it has been recognized as a main
factor for the development of chronic gastritis, peptic ulcers and gastric cancer. Fifty percent of the global population
is infected with the bacteria. Current therapies are successful but inherit several problems as development of
antibiotic resistance and they are aggressive for the patients. Therefore, new bioactive compounds that could
decrease infection rates or might prevent the interaction between bacterial adhesins and host cell receptors are in
demand. The ethnomedical approach is useful to search bioactive compounds. Parthenium hysterophorus is an herb
widely used in Mexico for treatment for digestive illness such as stomachache and gastritis. The aim of this study is
to purify bioactive compounds, from P. hysterophorus, that inhibits the interaction of H. pylori with gastric mucosa
and to elucidate their possible mechanism of action. To determine adhesion to epithelial cells, FITC-labeled bacteria
were co-cultured with adenocarcinoma gastric cell (AGS) monolayers as described in (1), in presence or absence of
the herbal extract, fractions or compounds. One hour after infection, the cell monolayers were washed and
adherence was quantified by its fluorescence. A dichloromethane-methanol extract obtained from aerial parts of the
plant (DMPA) inhibits adhesion in a concentration-dependent manner, reaching 70% of inhibition at 1 mg/ml. DMPA
was fractioned by liquid-liquid partition and subsequent chromatography resulting in bioactive fractions that can
inhibit nearly 90% of bacterial adhesion so; they are promising in isolation of bioactive compounds. In addition, our
results showed that bacteria attachment to AGS cells could be specifically blocked by fucose, sialic acid or
neuraminidase pretreatment, so identification of mechanism of action focused in sialic acid or Lewis b antigen-
dependent interaction is being currently sought. 1. Beil and Kilian, 2007. Phytomedicine SVI, 5-8. Partially supported
by PAPIIT-UNAM IN225711
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BAM-PM1016 - Identification of animal-specific virulence factors mediating interactions between the enteric
pathogen Pantoea, and the social amoeba, Dictyostelium discoideum

Derek Smith', John Stavrinides'
"University of Regina, Regina, Canada

Pantoea are Gram-negative cross-kingdom bacterial pathogens that have been isolated from clinical, plant, and
environmental sources. Pantoea are known to cause opportunistic infections that are particularly devastating in
hospitals, and which can result in death. Currently, there is limited information on Pantoea host range and the
specific disease genes they use to infect their hosts. My research has focused on developing the social amoeba,
Dictyostelium discoideum, as a Pantoea pathosystem that can be used to identify virulence factors in Pantoea. A
grazing assay was developed and used to distinguish between potentially pathogenic Pantoea isolates by identifying
those which could be grazed upon or that were grazing-resistant. Pantoea ananatis BRT175, a grazing-resistant
strain, was mutagenized with a mini-Tn5 transposon, and the resulting mutant library was screened for genetic
factors essential for grazing resistance. The rhamnolipid surfactant biosynthetic operon, rhlA and rhiB, was shown to
be essential for the grazing-resistant phenotype. An analysis of the distribution of the rhlA and rhiB genes showed
that a closely related isolate of P. ananatis also possesses both rhlA and rhiB yet does not show the same degree of
grazing resistance. This, in addition to the identification of 24 other genes identified in the mutagenesis screen,
suggests that there is a complex interplay of numerous factors involved in the interaction with D. discoideum. These
data provide the opportunity to study the evolution of an emerging opportunistic pathogen and its suite of animal-
specific virulence factors.
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BAM-PM1020 - Bioactive molecules in the <10kDa fraction of the Lactobacillus rhamnosus R0011 secretome
down-regulate pro-inflammatory biomarkers in intestinal epithelial cells stimulated with pro-inflammatory
stimuli

Michael Jeffrey', Julia Green-Johnson'
"University of Ontario Institute of Technology, Oshawa, Canada

The human gut microbiome has been associated with maintaining intestinal epithelial cell (IEC) homeostasis by
modulating host mucosal immune responses. Members of the Lactobacilli have been shown to suppress the
production of pro-inflammatory gene expression in IECs that have been exposed to pro-inflammatory stimuli.
However, it is still unclear whether or not these bacteria modulate host immune activity through secretion of bioactive
molecules. The aim of this study was to examine the immunomodulatory activity of the L. rhamnosus R0011
secretome on intestinal epithelial cells. The human IEC line HT-29 and rat IEC line IEC-6 were activated with a wide
array of innate immune stimulants, to allow delineation of differential effects of the secretome on pro-inflammatory
biomarkers induced by varied stimuli. HT-29 IEC were co-incubated with L. rhamnosus R0011 secretome and one
of the following pro-inflammatory stimuli: interleukin 1-beta (IL-18), tumor necrosis factor-alpha (TNF-a); the toll-like
receptor (TLR) agonists flagellin (TLR5), poly (I:C) (TLR3), or lipopolysaccharide (LPS) (TLR4); or the nucleotide-
binding and oligomerization domain (NOD) agonist Tri-DAP (NOD1) and alterations in production of the pro-
inflammatory cytokine interleukin-8 (IL-8) were measured via enzyme-linked immunosorbant assay (ELISA). IEC-6
cells were also co-incubated with L. rhamnosus R0011 secretome and either the TLR agonists flagellin or LPS or the
NOD agonist Tri-DAP and alterations in the production of the pro-inflammatory cytokine CINC-1 were measured.
The L. rhamnosus R0011 secretome was also subjected to size fractionation to determine the size of the bioactive
constituent of the secretome. Down-regulation of IL-8 or CINC-1 was observed in HT-29 and IEC-6 cells co-
incubated with the <10kDa fraction of the L. rhamnosus R0011 secretome, for all of the innate immune stimulants
tested. These results suggest that L. rhamnosus R0011 secretes a bioactive molecule that modulates host immune
responses induced by a broad range of innate immune stimulants.
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Yoan Houde', Elise David', France Daigle’
"Université de Montréal, Montreal, Canada

The Salmonella enterica serovar Typhi genome encodes for 14 putative adhesion systems that are usually not
expressed in vitro and only a few of them have been characterized so far. Since specific antibodies against these
gene products were found in patients with typhoid, we hypothesized that some systems code for functional adhesins
involved in the pathogenicity of serovar Typhi. As no current animal model is available, we investigated the
contribution of the adhesion systems during in vitro interaction with human cell lines as well as their expression and
regulation. In order to study these different adhesion systems in serovar Typhi, we deleted each one individually and
cumulatively by allelic exchange mutagenesis. Hence, we tested every individual mutation and the mutant strain
deprived of all 14 systems in adhesion and invasion assays using human INT-407 intestinal epithelial cells. Bacterial
uptake and survival was evaluated using human the THP-1 macrophage-like cell line. Several adhesin mutants
showed significant differential adhesion and invasion levels to INT-407 cells compared to the wild-type strain. Uptake
and survival were also affected in some mutants. Cumulatively, these observations suggested that many putative
adhesion systems have indeed different functions depending on the context. We also evaluated expression during
growth under laboratory conditions using beta-galactosidase reporter assays. Transcriptional fusion between the
promoter of the major subunit gene and lacZ reporter gene revealed that some of the adhesion systems showed
considerable activity. These experiments allowed us to discover that many of the S. Typhi adhesion systems are
functional and expressed. These observations have the potential to uncover some key elements involved during S.
Typhi pathogenesis and suggest new biological targets to either treat multi-drug resistant strains or possibly chronic
carriers that do not respond to classical treatments.
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CHP-212

Ménica L. Pineda Castellanos', Jesus Santa-Olalla®, Eugenia Nufiez-Valdez'
"Facultad de Ciencias; Universidad Auténoma del Estado de Morelos, Cuernavaca, Morelos, México, 2Facultad de
Medicina; Universidad Auténoma del Estado de Morelos, Cuernavaca, Morelos, México

It has been reported that cell-free broths from clinical isolates of the bacteria S. marcescens are cytotoxic to human
cell lines. The aim of this work was to determine whether the entomopathogenic, non-pigmented Sm81 and Sm89
isolates present extracellular cytotoxic activity towards the human cell line CHP-212 (neuroblastoma). The research
was focused on the morphology changes observed and the proportion of remaining viable cells after an incubation in
the presence of cell-free culture broths from the S. marcescens isolates to evaluate cytotoxic activity by the
sulphorhodamine B assay. Results show that both S. marcescens isolates present strong cytotoxic activity and
induce cytopathic effects on CHP-212 cells in vitro. Besides, it is shown that the cytotoxic activity is decreased after
heat treatment. It is proposed that, compared to clinical S. marcescens isolates, the strains Sm81 and Sm89 might
produce protein cytotoxic factors with potential application in cancer therapy.
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BAM-PM1026 - Mycobacterial phospholipases C induces alveolar macrophages necrosis through inhibition
of PGE2 synthesis

Patricia A. Assis', Milena S. Espindola’, Francisco W.G. Paula-Silva', Sylvia C. Leso’, Célio Lopes Silva®, Lucia H.
Faccioli'

"Departamento de Anélises Clinicas, Toxicolégicas e Bromatoldgicas, Faculdade de Ciéncias Farmacéuticas de Ribeirdo
Préto, Universidade de Sao Paulo, Ribeirdo Preto, Sdo Paulo, Brazil, 2Departamento de Microbiologia, Imunologia e
Parasitologia, Universidade Federal de S&o Paulo, Escola Paulista de Medicina, S&o Paulo, Brazil, 3Depan‘amento de
Bioquimica e Imunologia, Faculdade de Medicina de Ribeirdo Préto, Universidade de Sdo Paulo, Ribeirdo Préto, Séo
Paulo, Brazil

Phospholipases C (PLCs) are virulence factors expressed by several bacteria. In Mycobacterium tuberculosis (Mtb),
PLCs are implicated in the pathogenicity of the bacillus, exhibiting cytotoxic effects on macrophages. However, the
role of PLCs in macrophage cell death is not fully understood. Our group, using two Mtb clinical isolates carrying
genetic variations in PLC genes, previously demonstrated that the isolate 97-1505, which bears plcA and plcB
genes, induces higher mortality and significant neutrophil accumulation in the lungs, unlike the isolate 97-1200,
which has all PLC genes deleted. Recently, it has been extensive reported that lipid mediators, as PGE2, are
modulated by virulent Mtb in order to facilitate necrosis of the host cell and thus, bacterial spread. Here, we used the
clinical isolates 97-1200 and 97-1505 Mtb to infect alveolar macrophages in vitro to address the direct effects of
PLCs in cell death and eicosanoids biosynthesis. The isolate 97-1505 was more resistant to alveolar macrophage
microbicidal activity than the isolate 97-1200 and also induced higher rates of necrosis cell death in alveolar
macrophage necrosis. In addition, the PLC-containing isolate 97-1505 inhibited COX-2 expression and PGE2
production. To address the direct effect of mycobacterial PLC on cell necrosis and PGE2 inhibition, both isolates
were treated with PLC inhibitors (I-PLC) prior to macrophage infection. Interestingly, inhibition of PLCs affected the
ability of the isolate 97-1505 to induce necrosis, leading to cell death rates similar to those induced by the isolate 97-
1200. Finally, PGE2 production by Mtb 97-1505-infected macrophages was restored to levels similar to those
produced by 97-1200-infected cells. Taken together, our results highlighted mycobacterial PLC as a key virulence
factor associated to subversion of PGE2 production and induction of alveolar macrophage necrosis. Financial
support: Sao Paulo Research Fundation (FAPESP) and Conselho Nacional de Desenvolvimento Cientifico e
Tecnolégico (CNPq).
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BAM-PM1028 - Mechanisms by which lactic acid bacteria act on environmental toxins and the potential for
fermented foods to reduce host toxin uptake

124 Tamara

Jordan E Bisanz'?, Joseph Mwanga®, John Changalucha®, Megan Enos'?, Jeremy P. Burton
Smokvina®, Johan van Hylckama VIiegs, Gregory B. Gloor®, Gregor Reid"**
'CRDC Probiotics, Lawson Health Research, London, Canada, 2Microbiology and Immunology, Western University,
London, Canada, 3National Institute for Medical Research: Mwanza Centre, Mwanza, Tanzania, 4Surgery, Western
University, London, Canada, ®Danone Research, Palaiseau, France, 6Biochemistry, Western University, London, Canada

Toxins in the environment are ubiquitous and often unavoidable but associated with a number of adverse health
outcomes. Efforts to reduce exposure often include bioremediation in water and soil, but few have considered use of
food grade organisms, such as lactic acid bacteria (LAB), to reduce host uptake from the gut. Eighty strains of
Lactobacillus were screened for metal binding and resistance with comparative genomics used to identify putative
genes with functions in metal interactions. A cysteine biosynthesis pathway was identified. Also, a mercury
resistance element was uncovered in two of these strains. RT-gPCR has verified up-regulation of these genes after
exposure to mercury. To validate their importance in resistance and mercury sequestration, we are preparing
knockout mutants to examine their phenotype. We also plan an animal study to further show this function in vivo. In
two pilot proof-of-concept human studies®, we showed that one month administration of a yogurt supplemented with
probiotic Lactobacillus rhamnosus GR-1 to school children in Tanzania showed a trend towards reduction in heavy
metals in blood, while this was statistically significant for pregnant women receiving the yogurt for six months. This
effect occurred even though the GR-1 strain, while efficient at binding, does not have the mercury resistance
pathway, thus we believe there are further effects that can be conferred. Of interest, the intestinal microbiome of the
Tanzanian children, assessed by barcoded 16S rRNA lon Torrent sequencing, showed correlations with higher metal
levels and abundance of Succinivibrionaceae. These studies have important implications for people in developing
countries, as well as the developed world, where mining and other manufacturing processes appear to be increasing
environmental toxin exposure. *This clinical study was not part of the collaboration with Danone Research and TS
and JvHV were not involved in the design, execution or interpretation of the results.
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Vaud, Suisse

Silver nanoparticles (AgNPs) are commonly used in many consumer products for their antibacterial properties and
have the potential to enter aquatic systems. Consequently, since 2009 AgNPs are considered as emerging
contaminants in the aquatic environment by the USEPA. Despite the increasing amount of research dealing with
AgNPs’ behaviour in freshwater and marine environments, the detection of these nanoparticles remains based on
the detection of silver without considering its form (nanoparticle or ionic). Although AgNPs are well known for their
antibacterial properties, the exact mechanism of their effect on bacteria is still debated. Two main types of effects are
proposed: membrane damage and oxidative stress. The aim of our research is to develop a new type of
microbiological indicator capable of detecting AgNPs in aquatic environments. We propose to develop genetically
modified bacterial strains that could be used as fluorescent microbiological reporters for AgNPs. A GFP-plasmid
containing specific promoters induced by nanoparticle action was introduced in Escherichia coli DH5a cells. This
modified strain produces a specific fluorescent signal when the target promoter is activated by AgNPs. Two different
modified E. coli strains have been developed. The first one reports the activity of the FabA promoter, which is
involved in membrane damage repair. The second reports the activity of the SodA promoter, which is involved in the
response to oxidative stress. Presently, these two constructions are tested in our laboratory for their ability to detect
AgNPs. The use of these microbiological reporters in natural systems may be a fast and cheap method to routinely
detect AgNPs in natural systems and could also contribute to our understanding of AgNPs’ nanoecotoxicological
effects.
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ExbD of Escherichia coli

Aleksandr Sverzhinsky1, Lucien Fabrez, Andrew Cottreau1, Damien Biot—PeIIetier1, Sofia Khalil1, Mihnea Bostina3,
Isabelle Rouiller?, James Coulton’
"Dept. of Microbiology and Immunology, McGill University, Montreal, Canada, *Dept. of Anatomy and Cell Biology, McGill
University, Montreal, Canada, *Facility for Electron Microscopy Research, McGill University, Montreal, Canada

Gram-negative bacteria rely on the ExbB—ExbD-TonB system for the import of essential nutrients via the
transduction of proton motive force energy from the cytoplasmic membrane to the outer membran This complex is
identified as a potential target for antibiotic development due to its central role in energizing the import of many
nutrients necessary for the establishment of infection. Despite decades of research, the stoichiometry, subunit
organization and mechanism of action of the membrane proteins of the Ton system remain unclear. We focused our
studies on ExbB (26.3 kDa), which is considered to be the complex’s scaffolding protein, and ExbD (15.5 kDa),
which is believed to be responsible for reacting to the proton motive force and charging Ton We co-purified ExbB
with ExbD by affinity chromatography in the detergent DDM. While the proteins were free of contaminants, they
purified in multiple stoichiometries of hetero-oligomeric complexes. The principal oligomer formed a ~240-260 kDa
protein-detergent complex, measured by light scattering and by native gels. Quantitative Coomassie staining
revealed a stoichiometry of ExoB4—ExbD2. Negative stain electron microscopy and 2D analysis showed particles of
~10 nm diameter in multiple structural states. Nanogold labeling identified the position of the ExbD periplasmic
domain. We used random conical tilt to reconstruct reference volumes in three structural states, then used them to
sort the heterogeneous single particles into three data-sets. Each reference volume was refined using its structural
state-specific data-set. Our medium-resolution models represent static snapshots of a dynamic system showing the
dimerization and flexibility of the ExbD C-termini and rearrangement of the ExbB cytoplasmic domains. Taken
together, our data recognize coordinated structural rearrangements between the cytoplasmic domain and the
periplasmic domain, concordant with in vivo predictions. We provide the first definitive insights into subunit
interactions and structural flexibility of this important membrane protein complex.
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Dario Rangel Shaw’, Jenny Dussan Garzon'
"University of Andes, Bogota, Colombia

Toxic metals are highly soluble compounds which are present in the environment in low concentrations and
principally produced by petroleum and mining industry. Toxic metals are persistent environmental contaminants
since they cannot be degraded or destroyed, therefore, bacteria have developed mechanisms to overcome the toxic
effects. Due to the impressive physiological and metabolic diversity of Gram-positive bacteria, in this study we
examined the mechanisms that indigenous bacteria, member of the genus Bacillus use to tolerate and/or resist these
pollutants. Tolerance to Pb(ll), Cr(VI) and As(V) was determined, as well as the metal removal from the medium. In
addition, subcellular distribution of toxic metals, the effect of co-ions on metal-uptake and subcellular distribution of
toxic metals, efflux pump kinetics and morphological changes in metal-tolerant bacteria were also determined. The
strain Bacillus sp. M6 exhibited strong tolerance to metals evaluated, demonstrating the potential of M6 to grow and
removal efficiently the toxic metals content in the supernatant accumulating principally in the cell membrane fraction.
However, metal removal efficiency and subcellular distribution of metals in M6 is strongly affected by the presence of
combinations of ions. Efflux pump kinetics revealed the capacity of Bacillus cells to start operating the energy-
dependent efflux system to eliminate excessive amounts of ions from the Cytoplasm and Periplasm. This behavior
was modeled with a positively underdamped harmonic oscillator equation that significantly fitted to the experimental
data. SEM-EDX analysis showed general morphological changes in the case of M6 in presence of metal ions when
compared with the control cells without metals. The results in this work indicate the use of several mechanisms in
parallel, including efflux pumps, intracellular and extracellular accumulation to resist high metal concentrations of
Pb(ll), Cr(VI) and As(V) by Gram-positive bacteria.
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Mb pSymB chromid of Sinorhizobium meliloti

George diCenzo’, Branislava Milunovic', Turlough Finan'
"McMaster University, Hamilton, Ontario

The a-proteobacterium Sinorhizobium meliloti is a N2-fixing endosymbiont of several legumes, which has a tripartite
genome consisting of a 3.7 Mb chromosome as well as the 1.4 Mb pSymA and 1.7 Mb pSymB replicons. While
traditionally referred to as a megaplasmid, several lines of evidence suggest that it may be more accurate to refer to
pSymB as a second chromosome or chromid. To better understand the contribution of pSymB to the biology of this
organism, we are using a genome deletion approach to identify loci whose deletion is associated with cell lethality.
With this approach, we have identified two essential genes, the sole copy of the tRNAarg-CCG gene and engA,
which encodes a protein involved in ribosome biogenesis. Both these genes are related to the translational
machinery of the cell and they are situated within a 129 kb region on pSymB. Bioinformatics analyses revealed that
a majority of this 129 kb was present as a continuous fragment on the chromosome of recent ancestors of S. meliloti,
providing evidence that the essential nature of pSymB evolved through the translocation of core genes from the
chromosome. Furthermore, this methodology led to the identification of an active pSymB encoded type Il toxin-
antitoxin system. This system consists of a toxin and antitoxin belonging to the COG5654 and COG5642 families,
respectively. While bioinformatics studies have annotated such gene pairings as toxin-antitoxin systems, our data is
the first experimental evidence to support this claim.
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Ali Farrokhi', James A. Taylor1, Gregory T. Marczynski1
"Dept. Microbiology and Immunology, McGill University, Montreal, Canada

In Caulobacter crescentus, the origin of chromosome replication, Cori overlaps a conserved operon beginning with a
gene termed “domain of unknown function 299” or “duf299”. We propose that the Cori/Duf299 operon overlap helps
coordinate replication and metabolism. This overlap is conserved among the members of a-proteobacteria. Duf299
is a novel Ser/Thr kinase and in E. coli, Duf299 regulates phosphoenolpyruvate synthetase. To address the function
of duf299 in C. crescentus, we created an in-frame deletion of duf299. The growth of this mutant strain in glucose
media but not xylose media was slower than that of wild-type. Therefore, C. crescentus Duf299 regulates glucose
and carbon utilization. Our lab also showed that duf299 transcription is controlled by two promoters from inside Cori;
and one promoter is xylose inducible (James Taylor unpublished). The duf299 operon contains four additional genes
that may be co-transcribed: maf (multi-copy associated filamentation), skd (shikimate dehydrogenase), dpck
(dephospho-CoA kinase) and dnaQ (DNA polymerase ¢-subunit). We showed by lacZ experiments that the duf299
operon’s first four genes, duf299, maf, skd, dpck, are transcribed together only by the promoters lying inside Cori and
that dnaQ also uses a second promoter. Previous studies showed that Cori replication is the result of competition
between replication initiation regulators CtrA and DnaA, each with binding sites in Cori. We determined the duf299
translation start site by lacZ-fusion experiments and site-specific mutagenesis. Interestingly, one CtrA and one
essential DnaA binding site overlap the 5’ coding region of duf299. Together, these results imply an unexpected
communication between duf299 transcription and translation and the cell cycle regulators CtrA and DnaA. Our
working hypothesis is that these regulators time the initiation of replication and determine the optimal expression of
the conserved duf299 operon which contains both key metabolic regulators (duf299, maf) and essential metabolic
enzymes (skd, dpck, dnaQ).
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RpoS, while an important stationary phase regulator in the enteric bacteria Escherichia coli, is attenuated by loss of
function mutation in a significant fraction of natural populations (nearly 0.3% of environmental E. coli isolates). Null
mutations within rpoS are commonly selected by growth on poor carbon sources or during extended incubation
(likely due to increases in nutrient transport and/or oxidative metabolism- both of which are traits of rpoS mutants). In
contrast, mutations which restore RpoS function may provide a selective advantage for cells exposed to
environmental stress. The loss and subsequent restoration of RpoS thus form a molecular switch for adaptation
within poor carbon and high stress environments. To investigate selection for RpoS reversion, we exposed rpoS-
deficient E. coli to high salt concentrations and assessed the phenotype of presumptive revertants. 3-9% of
revertants contained reversion mutations within rpoS (true revertants), while in 91-97% the loss of RpoS was
maintained (probable pseudo-revertants). These results show that RpoS function can be restored in deficient E. coli
under selective pressure. As osmotic stress is often encountered in the environment, this selection may serve as an
adaptive mechanism for competing cells.
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Ictero No. 1 and prediction of genes that contribute to virulence
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The etiologic agent of Weil's disease was first isolated in 1914 and named as Spirochaeta icterrohaemorrhagiae
(strain Ictero No.1) by Inada and Ido (1915). Leptospirosis is still an important disease in humans and is widespread
throughout the world, especially in developing countries. To further investigate the genomic basis for pathogenicity
of this bacterium, we have determined the genome sequence of strain Ictero No.1. This genome was sequenced
using the genome sequencer 454 GS (Roche). The strain Ictero No.1 genome was found to be composed of two
circular chromosomes of 4,273,003 bp (34.98% G+C content) and 349,926 bp (34.98 % G+C content). It did not
contain any plasmids. Gene prediction and annotation were carried out using Meta Gene Annotator software and
NCBI database. Sequence analysis showed that the large chromosome (chromosome 1) seems to contain over
3,000 CDS, while the small chromosome (chromosome 2) encodes 883 CDS. The chromosome sequence of strain
Ictero No.1 was highly similar to that of previously reported Leptospira interrogans serovar Copenhageni strain
Fiocruz L1-130, however, in our laboratory strain Ictero No.1 was found to be avirulent in hamster experiment model.
This strain may have lost its virulence through many times of in vitro passages. Comparison of the amino acid
sequences of proteins that are coded in open reading frames of strain Fiocruz L1-130 and Ictero No.1 revealed that
about 50 genes had amino acid substitutions. The most important of which was the amino acid change in flagella
motor protein, which seems to be related to the virulence of Ictero No.1. Moreover, the proteins contributing to
potassium metabolism also have amino acid changes seem to be critical. In this meeting, we would like to discuss
about the property of strain Ictero No.1 based on the completed annotation results.
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BAM-PM1044 - Antagonism effect by a novel bacteriocin of Bifidobacterium bifidum isolated from goat’s
milk to Helicobacter pylori responsible of the gastro duodenal ulcer disease

Miloud Mahi', Ahmed Bensoltane®
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Algeria, *Laboratory of Microbiology and Nutrition, Department of Biology, Faculty of Science, University of Oran, Algeria

Helicobacter pylori are pathogenic bacteria, recognized for these implications in the gastroduodenal ulcer diseases.
Bifidobacteria play a major role in promoting health and preventing disease. One important mechanism that may
explain the beneficials effects of bifidobacteria on gut health is the production of anti-microbial inhibitors other than
organic acid, such as bacteriocins. In our studies, three strains of the bifidobacteria have been isolated on MRS-cys
medium from goat's milk. The identification has been based mainly in the sequencing DNAr 16s, and we tested the
inhibition's activity of our strains towards to Helicobacter pylori. Studies of gastric biopsies taken from 10 hospitalised
patients suffering a chronic gastritis and a duodenal ulcer disease in Algeria. We isolated Helicobacter pylori from 7
patients among the10 patients having an infection. The interaction between Bifidobacterium bifidum BSM2015 and
Helicobacter pylori BT gave positive results observed by the presence of the zones of inhibitions. Additional tests are
necessary to know the exact nature of the inhibiting agent. The results showed that the secretion of the organic acids
and the production of a bacteriocin are at the origin of inhibition. The study of the kinetics of Bifidobacterium bifidum
BSM2015 shows the decrease of pH in the medium is influenced by the production of the organic acids. The protein
nature of this inhibitory compound was confirmed using proteolytic enzymes, proteinase K, alpha-chymotrypsin and
trypsin. provoking sharp biochemical studies revealed that this bacteriocin was heat stable 100°C for 10 min. and
active over a wide pH range 2-10. The bacteriocin was partially purified by ammonium sulphate precipitation, gel-
filtration, and ion-exchange chromatography conserving the antimicrobial activity after every step of purification. The
molecular mass of the bacteriocin was analyzed by SDS-PAGE and main band was observed at molecular masses
ranging between 3.5 and 6.5 kDa.
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Irfan Ahmad Rather’, Kong-Ha Choi’, Yong-Ha Park’
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Kimchi is a Korean fermented vegetable dish that is known for its richness in lactic acid bacteria (LAB) and diverse
bioactive compounds. The identification of a novel antifungal peptide usually requires an exhaustive purification
process and laborious characterization. In this study, a proteinacous antifungal compound produced by food-grade
LAB, Lactobacillus plantarum YMLOO7, was purified by gel-filtration chromatography and ultra-purified by high-
performance liquid chromatography. The mass of the obtained compound was determined by matrix-assisted laser
desorption/ionization time-of-flight mass spectrometry. The compound was found to be a peptide with a low
molecular weight of 1256.617 Da. Amino acid sequencing revealed that the peptide contained eleven amino acids
and exhibited 30-40% homology with known antimicrobial peptides. The biopreservative efficacy of the bacterium
was analyzed using maize and soybean models. The bacterium was found to be effective in preventing fungal
growth and aflatoxin production in maize. The morphological changes occurring during the inhibition were assessed
by scanning electron microscopy. The antifungal compound restricted mycelial growth of the target fungi and induced
marked morphological changes. An animal trail showed that YML0O7 can be used to preserve the nutritional value of
stored grain and ensure the production of better quality feedstuffs that are necessary to improve animal health and
performance. The results of this study raise the possibility of preventing the development of specific fungal and
bacterial species in food. This may be useful in food industries for the preservation and development of a desirable
starter culture for fermented foods, thereby extending the stability and shelf-life of the foodstuff.
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Edna Chukwura’, lieoma Nneji1
"Nnamdi Azikiwe University, Awka, Nigeria

Discovering and identifying plants with antimicrobial properties without severe effects for the treatment of diabetes
mellitus has become an important goal of research in biomedical science. The qualitative and quantitative
phytochemical analyses of Bryophyllum pinnatum were evaluated. Qualitative analysis showed that the leaves of
Bryophyllum pinnatum were rich in flavonoids, saponins, tannins, alkaloids and cardiac glycosides. Tannin gave the
lowest percentage yield of 0.36% for both the aqueous and methanol extracts while cardiac glycoside gave the
highest percentage yield of 65% for the aqueous extract. The methanol and aqueous leaf extracts were screened for
their antimicrobial activities against Gram positive bacteria (Staphylococcus aureus and Bacillus subtilis) and Gram
negative bacteria (Pseudomonas aeruginosa and Escherichia coli) and a fungus (Candida albicans). Agar well
diffusion method was used to determine the minimum inhibitory concentration at 100mg/ml, 200mg/ml and
400mg/ml. All organisms except Candida albicans were susceptible to the extracts. The Gram negative organisms
were not inhibited by the aqueous extracts. The antidiabetic potential of both extracts of the plant was evaluated in
the alloxan monohydrate induced-diabetic albino rats. Graded doses of the aqueous and methanol extracts were
administered to experimental diabetic rats for 10 days. Significant reduction in fasting blood sugar values was
obtained in the diabetic animals. There were significant differences in the mean values of the parameters evaluated
at P<0.05 for the methanol-extract treated rats.Hence Bryophyllum pinnatum leaf extracts could be very valuable in
the treatment of diabetes mellitus some bacterial associated diseases. Key words Phytochemical, Bryophyllum
pinnatum ,diabetes mellitus.
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Nadia Suleman', Chunderika Mocktar', Rahul Kalhapure1, Thirumala Govender’
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Alternative novel antimicrobial therapeutic strategies are essential to address the current global antimicrobial
resistance crisis. Although silver has antimicrobial activity, it displays toxicity to several micro-organisms in its
positively charged ionic form. On the other hand, branched monodisperse molecules with multiple peripheral
functionalities such as PETIM dendrons and dendrimers have gained interest as antimicrobial agents with low
toxicity. Therefore, the aim of this study was to synthesise and evaluate silver salts of generation 1 PETIM dendron
and dendrimers. This exploits the multiple peripheral functionalities of biocompatible PETIM dendron and generation
1 dendrimers for the formation of silver salts containing multiple silver ions in a single molecule for enhanced
antimicrobial activity at the lowest possible concentration. PETIM dendron, dendrimers and their silver salts were
synthesised and characterised by IR, 1H NMR and 13C NMR. The PETIM Dendron/dendrimers, silver nitrate and the
synthesised silver salts of dendron (compound A), dendrimer with an aromatic core (compound B) and dendrimer
with an aliphatic core (compound C) were evaluated for their antimicrobial activity by the broth dilution method
against S. aureus and methicillin-resistant S. aureus (MRSA). The structure and formation of the PETIM
dendron/dendrimer and compounds A, B and C were confirmed by IR and/or NMR. Minimum inhibitory
concentration (MIC) values of compounds A, B and C against S. aureus were 52.1, 41.7, and 20.8 yg/ml while
against MRSA they were 125.0, 26.0 and 62.5 pg/ml respectively. The calculated Fractional Inhibitory Concentration
Index further indicated that compound B specifically displayed additive effects against S. aureus and synergism
against MRSA. These results confirmed the enhanced antimicrobial activity of the dendron/dendrimer-silver salts.
The identification of such novel antimicrobial materials effective against both sensitive and resistant bacterial strains
widens the pool of available pharmaceutical materials for optimising the treatment of bacterial infections.
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Methicillin-resistant Staphylococcus aureus (MRSA) is a major problem in clinical place, and the resistance for
mostly antimicrobial agents makes difficult to cure MRSA infection. We previously reported riccardin C and its
synthetic derivatives exhibited anti-MRSA activity. Riccardin C, a macrocyclic bis (bibenzyl) compound has been
discovered in liverworts. It has been reported to have COX-inhibitory activity, HIV-1 reverse transcriptase-inhibitory
activity, antifungal activity, LXR-modulating activity, anti-cancer activity, and NOS-inhibiting activity. However, the
action mechanism as antibacterial agent is poorly understood. In this study, we clarified the action mechanism of
macrocyclic bis(bibenzyl) RC-112 and its partial structure IDPO-9. Survival experiments showed that RC-112 had
bactericidal effect for MRSA but IDPO-9 had bacteriostatic effect. IDPO-9 resistant mutants had cross-resistance to
triclosan but not to RC-112. Its mutation was identified in fabl enoyl-acyl carrier protein reductase gene, a target of
triclosan. On the other hand, addition of RC-112 (but not IDPO-9) caused the accumulation of ethidium and
propidium in S. aureus cells. For ethidium-loaded S. aureus cells, RC-112 dependent ethidium outflow was
observed. Also, transmission electron microscopy showed that S. aureus cells treated with RC-112 had intracellular
lamellar mesosome-like structures. These results indicated that RC-112 would increase membrane permeability for
ethidium and propidium with direct membrane damage, and that their inhibitory targets were different between IDPO-
9 and others.
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Nosocomial infections and infections caused by multiresistant microorganisms such as Staphylococcus aureus are a
great global concern. Recent studies have shown that statins present antimicrobial against various bacterial and
fungal species. The aim of the present study was to evaluate the effect of simvastatin (statin) on the S. aureus
viability and biofilm formation, comparing its effects with Vancomycin and Gentamicin. Cultures of 5 strains of S.
aureus (ATCC 29213, MRSA 33591, MRSA 43300, 14458 and 6538) were subjected to broth microdilution test for
determining the Minimum Inhibitory Concentration (MIC). For evaluating the ability of adhesion and biofilm formation,
mono - species biofilms of two strains were subjected to Crystal Violet Binding Assay and Scanning Electron
Microscopy (SEM). For statistical analysis we used the Kruskal - Wallis test with a significance level at 5%. The MIC
values were: Simvastatin - 15.65 pg/ml (29213) and 31,25 pg/ml for other strains; Gentamicin - 0.78 ug/ml (29213
and 14458), 1.56 ug/ml (6538) and 3.12 yg/ml (MRSA 33591); Vancomycin - 1.56 pg/ml for all strains. Simvastatin
could significantly reduce biofilm formation at concentrations up to 8x<MIC for strains MRSA 29213 and 33591
(p<0,05). In addition, at concentrations up to 32x<MIC and 64x <MIC, simvastatin showed a greater ability to reduce
S. aureus ATCC 29213 biofilm formation when compared with vancomycin and gentamicin, respectively (p<0,05).
Meanwhile, this reduction occurred at concentrations up to 8x<MIC for S. aureus MRSA ATCC 3359 (p<0,05).
Images obtained by SEM confirmed the reduction of biofilm formation caused by simvastatin, further indicating a
likely reduction in the production of extracellular matrix. In conclusion, simvastatin has inhibitory activity at low
concentrations and an excellent ability to inhibit the adhesion and biofilm formation by S. aureus, even at much lower
concentrations than the MIC.
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Escherichia coli pathotypes isolated from humans and animals in Brazil
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UFF, Niterdi, Brazil, 3Departamento de Quimica Orgénica - UFF, Niterd6i, Brazil

Despite being a commensal of intestinal microbiota, distinct Escherichia coli pathogenic strains are recognized.
Several new antimicrobials have been developed but bacterial resistance increasingly occurs. Through the close
relationship between humans and animals, and also by the consumption of foods of animal origin, these
multiresistant pathogens can be disseminated. This study aims to evaluate the in vitro and in silico activity of
conventional antimicrobials and new prototypes, against 15 uropathogenic Escherichia coli (UPEC), 7 Shiga toxin-
producing (STEC) and 10 atypical enteropathogenic (aEPEC) strains isolated from humans, cattle and dogs, as well
as test their synergistic effects. Disk diffusion agar tests were done with 18 conventional antimicrobials and 28 new
synthetic prototypes. The Minimum Inhibitory (MIC) and Bactericidal (MBC) Concentrations (of conventional
antimicrobials and new prototypes that showed better inhibitory growth profile were determined as well an
evaluation of synergistic or antagonistic associations.The pharmacokinetic profile (ADMET), toxicology and
structure-activity of prototypes was evaluated in silico. UPEC strains were more resistant to conventional
antimicrobials, when compared to STEC and aEPEC strains. One ESBL-producing multiresistant (12 drugs) dog
UPEC strain carrying the ctx-m gene (A34) was identified. One derivative of the imidazolyl-pyrazole class (MST 03)
showed antimicrobial activity against 17 strains with and antimicrobial activity higher than tetracycline and
enrofloxacin against the A34 strain. An antagonic association was detected with the MST 03 prototype when
combined with sulfametozaxol + trimethoprim, ampicillin and enrofloxacin. The results of in silico studies were
satisfactory and show that the MST 03 prototype meets the parameters studied and lead us to believe that it is a
derivative with promising antimicrobial profile. The identification of an imidazolyl-pyrazole derivative with significant
antibacterial profile may contribute to the development of new antibiotics as new options against multiresistant
bacterial infections.
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The lack of novel antibiotics and the increase in antibiotic resistance have created a crisis situation in the treatment
of infectious diseases worldwide. Natural mineral clays have been employed for therapeutic purposes for centuries
and they could provide an effective alternative to antibiotics. However, their mode of action is poorly understood. We
describe studies with Kisameet clay (KC) found in British Columbia, Canada and demonstrate that it is an extremely
effective broad-spectrum antimicrobial agent. The antimicrobial properties of this clay have been investigated by
characterizing chemical, mineralogical, and biological properties of clay which might be involved in cidal activity. We
describe our studies devoted to elucidating the mode of action of KC and also the activity of aqueous leachates and
organic solvent extracts. KC shows broad spectrum antibacterial activity against clinical-isolated multi-drug resistant
bacteria such as Methicillin-resistant Staphylococcus aureus, Pseudomonas aeruginosa, Escherichia coli, Klebsiella
pneumoniae, and Acinetobacter baumannii. Our results demonstrate that the mechanism of antimicrobial action of
KC is complex and involves the interaction of different properties of the material. These studies should lead to more
defined, homogeneous, and stable preparations of KC for human therapeutic purposes.
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'Lagos State University, Ojo, Lagos, Nigeria, °Nigerian Institute of Medical Research, Yaba Lagos, Nigeria

Enteric pathogens causing enteric infections have developed resistance to some commonly prescribed antibiotics
including third generation cephalosporin and fluoroquinolones due to the acquisition of plasmid DNA. Three
medicinal plants Lannea welwitschii, Daniellia oliveri and Lophira alata used traditionally for the treatment of
gastroenteritis were tested on plasmid-mediated multi-drug resistant enteric bacterial pathogens; Salmonella
enterica serovar Typhi, S. Typhimurium, Shigella sp, Klebsiella sp and Escherichia coli. The result of the study
indicated that both the alcohol and aqueous plant extracts showed evidence of activity on test strains at varying
concentrations with extract of L. Welwitschii exhibiting highest activity on all the strains of the bacteria tested at lower
concentrations. The minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) of each
of the plant extracts on the test strains varied. The MIC of 0.625, 5.0, 5.0, 10 & 10 mg/ml and MBC of 5, 10, 10, 20 &
20 of extract of L. Welwitschii were recorded for S. Typhi, S. Typhimurium, E. coli, Shigella spp and Klebsiella spp
respectively. Also, MIC of 10mg/ml of D. oliveri was recorded for S. Typhimurium and E. coli and MBC of 20.0mg/ml
and 40mg/ml were obtained for the strains of these two pathogens respectively. While MIC and MBC of the extract of
L. alata recorded against each of the strains of S. Typhi and S. Typhimurim were 20 and 40 mg/ml respectively. The
results revealed loss of low molecular weight plasmid in enteric pathogens at 5.0 mg/ml of extract of L. welwitschii,
also at higher concentration of the extract, loss of high molecular weight plasmid was observed. The synergism of
the extract L. welwitschii with conventional antibiotics was established. The phytochemical analysis of the aqueous
and methanol extracts of L. welwitschii, D. oliveri and L. alata revealed the presence Alkaloid, Saponins, Tannins,
Flavonoids and Anthraquinones.
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Besides its outstanding mechanical strength and elasticity, spider silk is biodegradable and biocompatible. Thus it
has a great potential in tissue engineering. To reduce infections at the site of tissue implementation, one can attach
antimicrobial peptides to silk or silk-like materials. In this study, we fused a human (-defensin mutant to a repetitive
domain of a spider silk protein. The defensin mutant is an analog of the human B-defensin-3 peptide that contains
three pairs of disulfides and unusual high positive charges, shows a broad spectrum of activity and its activity is
relatively insensitive to low salt concentrations. We showed previously that the repetitive silk domain is highly water
soluble and forms silk-like fibers in the presence of shear force. We expressed the fusion protein in E. coli and
purified it with a Ni-NTA affinity column. The fused defensin mutant was shown to have the correct pairing of the six
cysteine residues although the isolated mutant could not be refolded correctly. As expected, the fused mutant still
has the antimicrobial activity. Silk-like films were obtained by casting an aqueous solution of the fused protein onto a
polystyrene surface and then drying at room temperature. The films were further treated with methanol to enhance
the mechanical strength and stability in water. The treated films were demonstrated to have a strong antimicrobial
activity.
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The safety of drinking water to the people in the Northwest Nigeria has been of major concern as a result of
frequently reported incidences of waterborne diseases. Hospital records available in the Basic Health Centers in
three towns of Sokoto state (Sokoto, Shuni and Tambuwal) were statistically analyzed. The result revealed that out
of 753 cases of waterborne diseases diagnosed, 535 (71.05%) were salmonellosis. Drinking water sources namely
borehole, tap, sachet and well waters available to the communities in the three towns were sampled using the
membrane filtration technique and analyzed for the presence of some waterborne bacterial pathogens by
biochemical tests. Out of 107 waterborne pathogens isolated, 30 (28.04%) were Salmonella species. The
susceptibilities of the isolated Salmonella species to some antibiotics commonly used in the communities were
determined by the modified Kirby Bauer method. A high proportion of the isolates were sensitive to most of the
tested antibiotics (amoxicillin, amoxy-clav, gentamicin, streptomycin, ciprofloxacin, ofloxacin and sparfloxacin).
However, 33.33%, 43.33% and 56.67% of the isolates were resistant to chloramphenicol, co-trimoxazole and
perfloxacin respectively. The resurgence of multiple antibiotic resistant organisms in the localities has made it difficult
to treat salmonellosis with one antibiotic, combination of antibiotics therefore is recommended to produce synergistic
effect. Presence of pathogenic waterborne Salmonella species in the water samples and above World Health
Organization’s recommended limit made the water unhealthy and this has been the cause for rampant cases of
salmonellosis in the area. Drinking water in these localities therefore needs to be treated to make it potable.
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Allen-Vercoe'
"Department of Molecular and Cellular Biology, University of Guelph, Guelph, Canada, Department of Pathobiology,
Ontario Veterinary College, University of Guelph, Guelph, Canada, *Department of Medicine, Queen'’s University, Kingston,
Canada

Clostridium difficile infection (CDI) is a severe gastrointestinal disease caused by the Gram-positive, anaerobic,
spore-forming and toxin-producing bacterium, C. difficile. Often, antibiotics used to treat CDI further perpetuate gut
dysbiosis by suppressing the resident microbiota, leading to recurrent infection characterized by severe diarrhea and
inflammation. Fecal bacteriotherapy has emerged as an alternative, highly effective treatment for recurrent CDI,
however it is not without risk and is typically reserved for debilitating cases. To circumvent safety issues associated
with administration of undefined microbial populations from donor stool, we have developed a defined microbial
ecosystem therapeutic, MET-1. This multi-species microbial formulation consists of 33 bacterial strains, and has
been used to cure two patients of recurrent CDI in a proof-of-principle trial. The precise mechanisms through which
health is restored in recurrent CDI patients after MET-1 treatment are unknown. The present study aims to determine
the effects that MET-1 and its component microbes have on C. difficile toxin gene expression, viability, toxin
degradation and sporulation. Two clinically relevant C. difficile strains sourced from two individual patient stool
samples were thoroughly characterized by ribotyping, toxinotyping, and measurement of growth kinetics. Reverse-
transcriptase quantitative (RT-q) PCR assays have been developed to accurately assess C. difficile toxin gene
expression in response to MET-1 components. Using a single-stage chemostat model supporting the MET-1
community, we have additionally assessed the behaviour of C. difficile when in the presence of either MET-1 culture
or its secreted metabolites. Full characterization of the antagonistic mechanisms of MET-1 against C. difficile, will
provide us with valued insight into the therapeutic benefits of our approach, and will indicate research directions
through which MET-1 efficacy may be enhanced.

International Union of Microbiological Societies Congresses 118



Monday, 28 July 2014 12:00 - 13:00 Room 516/517 A-B

Poster Session
BAM-PM1068 - The role of IL-27 in endotoxin tolerance in Human monocytes

Carlene Petes’, Christopher Wynick1, Katrina Gee'
"Queen's University, Kingston, Canada

The cytokine interleukin (IL)-27 has been shown to modulate proinflammatory cytokine and chemokine production in
primary human monocytes and has been well described to influence adaptive immunity. The precise mechanisms
and cellular processes modulating proinflammatory responses targeted by IL-27 are not well defined in monocytes
and macrophages. In these cell types, Toll-like receptor (TLR)-4 mediates cytokine production in response to
lipopolysaccharide (LPS). Negative regulatory processes, such as endotoxin (LPS) tolerance and the induction of
anti-inflammatory cytokines are important in the control of inflammatory responses, such as sepsis. Endotoxin
tolerized cells are characterized by a significant reduction in LPS-induced proinflammatory cytokine production, such
as tumour necrosis factor (TNF)-a. Thus these cells lose LPS-responsiveness even though they maintain TLR4
expression. Since our group has demonstrated that IL-27 can enhance TLR4 expression and LPS-mediated cytokine
expression, we reasoned that IL-27 may inhibit or break established tolerance. We show that costimulation of cells
with LPS plus IL-27 can block endotoxin tolerance. Furthermore, IL-27 works synergistically with LPS in tolerized
cells to enhance TNF-a protein and mRNA levels in human monocytic cells treated with LPS compared to
untolerized cells. Therefore, our data demonstrates that IL-27 is able to restore the proinflammatory immune
response in human monocytic cells inferring that IL-27 could be a possible therapy for post-septic patients to restore
their immune function to a pre-septic state.
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Avibacterium paragallinarum is the causative agent of Infectious Coryza (IC), which is an upper respiratory tract
disease in chickens. The occurrence of outbreaks has emphasized the significance of the disease globally in the
chicken industry. Studies have demonstrated that early immune responses are critical in defining the severity and
physiological outcome of an infection. This prompted the need to investigate the regulation of immune functions by
the number of genes expressed during the chickens’ response to A. paragallinarum serovar C3 insult. This study
consisted of 15 male leghorn birds that were scored into groups (score 1, 2, 3) according to severity of symptoms
after they were challenged. Twelve birds were exposed to pathogen Avibacterium paragallinarum serovar C3. Three
birds were unchallenged representing the control group. The birds were scored into groups (score 1, 2, 3) according
to clinical symptoms. The quality of extracted RNA was evaluated with a bioanalyzer 2100. RNA with RIN values =
7.5 was selected for hybridizations to a 4 x 44K Agilent Gallus gallus V2.1 microarray slide, followed by data
extraction using the Agilent FE software v10.7. Expression patterns of immunity-related genes were followed as
symptoms progressed from a disease score of 1 to 3. The data proposed that initial pathogen recognition was either
through Toll-like receptors 2 or 4. Unique expression patterns were observed such as the up-regulation of TLR7
which recognizes viral-like particles. This substantiated the presence of prophages reported in the genome of A.
paragallinarum. Significant down-regulation of metabolic pathways was observed, which led us to hypothesize that
the host may rely on an oxidative stress response as initial immune response. The data sheds light onto the
mechanisms that govern the immune system towards infection and / or towards the initial response to infections with
highly virulent A. paragallinarum.
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Photorhabdus luminescens is a bioluminescent enterobacterium carried as a symbiont in the intestine of infective
juvenile stage of Heterorhabditis bacteriophora nematodes. The nematode -bacterium complex can infect and kill a
wide range of insect larvae and is used in biological control agent against crop pests. When the bacteria are
released into the insect hemolymph, cationic anti-microbial peptides (CAMPs) are produced in response to infection.
However the bacteria can resist and kill the insect in about 35 hours. The resistance mechanism against CAMPs in
Photorhabdus is known and required the two component system PhoP-PhoQ initially described in Salmonella sp. In
Photorhabdus, PhoP regulates the expression of pbgPE operon required for LPS modification. The incorporation of
positively charged substituents results in a net loss of negative surface charges, producing bacterial membrane more
resistant to CAMPs. Antibiograms and spreading on plates of wild type strain with and without polymixin B revealed
that the major part of population was sensible and only about 1% of bacteria can resist to polymixin B. In the course
of insect infection, the resistant sub-population is responsible for insect death and this phenomenon is reversible in
the cadavers. To have a better understanding of resistance mechanism toward CAMP, transcriptional fusion
between the pbgPE promoter and a destabilized GFP associated with flow cytometry allowed us to monitor the
expression of resistance gene. We observed that the number of GFP-positive bacteria increased by 65 fold in
presence of polymixin B. Also, a 4 fold increase of pbgP transcripts in the population selected with polymixin B was
quantified. Altogether these in vitro and in vivo experiments showed that polymixin B selects bacterial cells
expressing pbgP genes and the CAMPs-resistant sub-population multiplies in hemolymph and kills the insect. We
are now assessing the mechanism involved in the switch between the two sub-populations.
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Blood coagulation plays an important role during the host innate immune response for formation of fibrin clots that
immobilize and kill pathogenic bacteria. Factor V (FV) in its activated form FVa, is a critical accelerator of coagulation
as part of prothrombinase that generates thrombin required for fibrin clot formation. Our previous research indicated
that enterohemorrhagic Escherichia coli (EHEC) encodes an outer membrane protease OmpT which specifically
cleaved and inactivated FV in human plasma. The purpose of this study was to determine the inactivation cleavage
sites of EHEC OmpT within the human FV protein. Purified FV was incubated with an OmpT overexpressing strain of
EHEC for 2 and 20 hours at room temperature. Cells were pelleted and fragments of the digested protein were
resolved by SDS-PAGE. The FV fragments were electroblotted onto a polyvinylidene fluoride membrane, stained
with Coomassie Blue, and subjected to Edman degradation for determination the N-terminal sequences of the
protein fragments. The results indicated that OmpT cleaved human FV at five sites: K345, R1034, Q1236, Q1281,
and Q1317 resulting in six fragments. The effect of cleavage at R1034, Q1236, Q1281, and Q1317 is unknown as
these sites lie within the B domain whose function is presently unclear. Cleavage at K345 within the heavy chain
would lead to dissociation of the A1 and N-terminal portion of the A2 domain resulting in loss of a critical region of FV
required for FXa and Fll binding within prothrombinase. The results indicate EHEC OmpT has evolved to specifically
inactivate FV to attenuate fibrin barrier formation and induce an anticoagulant state thereby enhancing bacterial
growth and transmission. This inactivation effect of OmpT on coagulation may contribute to the bleeding diathesis
often observed during the later stages of severe EHEC infection associated with mucosal damage during
hemorrhagic colitis, diarrhea, and disseminated intravascular coagulation.
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Introduction: Legionella pneumophila is the etiological agent of Legionnaires’ disease, caused by inhalation of
contaminated aerosols. To date, there is lack of research investigating the relationship of this pathogen with its water
environment using well-defined water sources. Results: We tested L. pneumophila survival in a range of
temperatures from 40C to 420C in Fraquil, a defined, freshwater medium. The bacterial population survived poorly at
370C and 420C, the highest temperatures tested, as evidenced by the quick depletion of CFU counts within 2
months of water exposure. In contrast, L. pneumophila survived best at 160C with unchanged CFU counts for over 6
months. At 40C, no CFUs were detected after 3 months. Interestingly, a study of the VBNC state at 40C showed that
the bacteria were, in fact, viable for up to 2 weeks after losing culturability on standard laboratory media. This is in
comparison to samples incubated at 370C and 420C that lost both culturability and viability simultaneously. Then, to
test the loss or retention of virulence capacity of bacteria incubated in water for different periods of time, we used L.
pneumophila exposed to water for 1 week and 1 month to infect amoeba and human macrophages. No difference in
the virulence potential was observed. Conclusions: Using Fraquil, we demonstrate that L. pneumophila is sensitive to
high temperatures and that it enters a VBNC state when exposed to 40C. Our results support growing literature
studying VBNC bacteria, in that they may pose significant problems to our current capacity to detect Legionella and
control outbreaks of Legionnaires’ disease. We also show that L. pneumophila can survive up to 6 months in water at
160C. Furthermore, we present evidence that this bacterium is able to retain full virulence potential, even after a 1
month exposure time to the nutrient-depleted water environment.
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The food-borne pathogen Listeria monocytogenes can survive the transition from food to a mammalian host by
deploying an acid protection mechanism known as the glutamate decarboxylase (GAD) system. The conventional
view of this system is that extracellular glutamate is transported into the cell in exchange for gamma aminobutyrate
(GABA) and the decarboxylation of glutamate to GABA, which consumes a proton, helps to prevent the acidification
of the cytoplasm. In this study we examined the role of the GAD system in acid tolerance in 2 well-studied strains of
L. monocytogenes; 10403s and EGDe, both of which belong to serotype 1/2a. The three glutamate decarboxylase
genes (gadD1, gadD2 and gadD3) were deleted in both strains and the resulting effects on GABA production and
acid survival were measured. To test the role of the GAD system in virulence using the mouse model the 3 deletions
were introduced into a murinised strain of EGDe (EGDm), which carries a modified version of the internalin gene
allowing productive infections in mice. The analyses showed that only 10403s produces extracellular GABA in
response to acidification of the medium. EGDm accumulates intracellular GABA but does not efflux it. In EGDm only
the loss of gadD3 reduced the ability to produce GABA, whereas in 10403s only loss of gadD2 had this effect.
Furthermore only in 10403s did any of the single deletions impact acid survival; loss of gadD2 produced an acid
sensitive phenotype. In EGDm an acid sensitive phenotype was observed only when both gadD71 and gadD3
deletions were combined in the same strain. Taken together these results indicate that the GAD systems have
evolved to operate quite differently in these two related strains of L. monocytogenes. Furthermore in EGDm loss of
the decarboxylase genes produced only a modest impact on virulence in mice.
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Little information for host immunity against Mycobacterium abscessus complex (MABC) is available regarding
changes in serum immunomolecules levels in MABC lung disease during antibiotic therapy. This study was
undertaken to investigate whether altered levels of serum immunomolecules during treatment in patients with MABC
lung disease can reflect the disease-associated characteristics. A total of 50 cytokines from 24 patients with MABC
lung disease were quantitatively assayed using the multiplex bead-based system according to 1) patients with MABC
lung disease verse healthy controls and 2) alterations after antibiotic therapy in the MABC lung disease group. In
addition, analyses of these cytokines were further performed to determine whether they were specifically associated
with the disease phenotype, treatment outcome, and etiological agents. The serum levels of T helper type 1 (Th1)-
related cytokines, IFN-y and IL-12, and Th2-related cytokines, IL-4 and IL-13, were significantly decreased in the
patients compared with healthy controls. In contrast, the levels of Th17-related cytokines, IL-17 and IL-23, were
significantly increased in the patients compared with healthy controls. With the exception of adiponectin, all of
immunomolecules were decreased or not differed at post-treatment compared to pre-treatment. Each level of
cytokines between pre- and post-treatment was not different in all cytokines according to patterns of diseases and
causative species. In comparing pre- and post-treatment levels in patient subgroups, IP-10 and MIG were
significantly lower in patients with successful sputum conversion than in patients with failure of sputum conversion at
post-treatment. A low level of Th1-related cytokines and high levels of Th17-related cytokines in patients may be a
major cause perpetuating MABC lung disease. Improved comprehension of the role of the investigated cytokines in
inducing, maintaining, and regulating immune responses could provide major insights into how a host responds to
MABC infection during therapy and could contribute to predicting disease status.
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Microbial biofilms have been described as being present in most bacterial habitats in the human body such as the
oral cavity contributing to oral infection1. Furthermore, exposure to cigarette smoke has been reported to promote
the formation of biofilm by various oral/respiratory pathogens. Through biofilm, smokers often exhibit periodontal
disease that is more severe than in non-smokers2,3. It can also promote oral candidiasis. The aim of the present
study was to assess the effect of cigarette smoke condensate (CSC) on C. albicans growth, transition and interaction
with human gingival fibroblasts. Using a well-designed experimental protocol that includes C. albicans and CSC, we
demonstrated that following contact with CSC, C. albicans showed higher growth and transition. This was basically
observed at high concentration of CSC. The effect of CSC on C. albicans was also observed following pre-incubation
of C. albicans with CSC and then contact with human gingival fibroblast. CSC-primed C. albicans adhered more to
fibroblast. The high adhesion level was observed with 30% CSC. This adhesion was supported by high transition
levels of CSC-primed, as compared to non-primed C. albicans. Proliferation of CSC-primed C. albicans was also
promoted following contact with fibroblasts. This was at different time points (24, 48 and 72h). It is also important to
note that fibroblast growth was reduced following contact with CSC-primed C. albicans. Overall, this study
demonstrated that CSC can increase the pathogenesis of C. albicans by promoting the yeast growth, transition and
damaging effect on human gingival fibroblast. Tobacco smoke can contribute to Candida oral infection (Funded by
the Fonds Emile Beaulieu). [1] Bjarnsholt T. APMIS Suppl.,2013; 121,1-51; [2] Feldman et al., Semin Respir Crit
Care Med. 2012; 33, 232-243; [3] Palmer et al., J Clin Periodontol 2005; 32: Suppl, 6180-195.
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Enterohemorragic E. coli (EHEC) are human pathogen frequently responsible for large outbreaks in developed
countries. EHEC 0O157:H7 produce the Shiga toxins and colonize the epithelium of the colon using a type lll
secretion system (T3SS) which is involved in the formation of attaching and effacing lesions. When EHEC reach the
large intestine, they face the digestive environment and compete with the gut microbiota to colonize the epithelial
cells. We hypothesise that EHEC adapt their gene expression in response to the intestinal metabolome modulated
by human microbiota (HM) and Bacteroides thetaiotaomicron, a predominant bacterial species of the gut. Using
microarrays and qRT-PCR we assessed the adaptation of EHEC to the HM and B. thetaiotaomicron. The global
gene expression of the EHEC O157:H7 strain EDL933 cultivated in the intestinal content of germ-free rats was
compared with that of the strain cultivated in the intestinal contents of rats associated with the HM and also with that
of the strain cultivated in the intestinal contents of rats associated with B. thetaiotaomicron. The metabolic profile of
EHEC changed in response to the HM by switching from glycolytic to gluconeogenic pattern. Pathways involved in
the degradation of sialic acid, ethanolamine, amino acids and microbiota-derived compounds were up-regulated in
response to the HM while genes required for the utilization of simple sugars and glycerol were down-regulated.
Moreover, the expression of genes encoding for the T3SS and its secreted effectors was decreased in the intestinal
content of rats associated with the HM and more importantly with B. thetaiotaomicron. Using transcriptional fusions,
we showed that some compounds in the HM, repressed the expression of some virulence genes. The identification
of the nutritional niche of EHEC in the intestines as well as compounds regulating virulence genes would allow novel
approaches to prevent and fight EHEC infections in human.

International Union of Microbiological Societies Congresses 127



Monday, 28 July 2014 12:00 - 13:00 Room 516/517 A-B

Poster Session

BAM-PM1086 - Elucidating the regulatory mechanisms that control phenolic glycolipid (PGL-tb) biosynthesis
in Mycobacterium tuberculosis

Hanna Ostapska', Dominic Nehme', Michael Reed'
"Department of Medicine & Department of Microbiology and Immunology, McGill University Health Centre, McGill
University, Montreal, Canada

The pathogenicity of Mycobacterium tuberculosis (Mtb) is often attributed to components of the unique, lipid-rich
mycobacterial envelope. For example, our previous work has shown that a subset of Mtb strains from the East Asian
lineage which show hyperlethality in murine models are able to produce the immunomodulatory phenolic glycolipid,
PGL-tb. It is interesting, however, that the majority of strains within this lineage do not produce this complex lipid,
even though the pks1-15 gene necessary for PGL-tb biosynthesis is intact in both PGL-tb producing and non-
producing strains. Indeed, all Mtb strains other than members of the Euro-American lineage carry an intact pks1-15
gene. Therefore, we investigated whether PGL-tb non-producing strains would be capable of synthesizing PGL-tb if
induced to do so by introducing a second copy of pks1-15 under control of a constitutive promoter. In this manner,
we found that both East Asian and Indo-Oceanic isolates produced large quantities of PGL-tb, which confirmed that
these strains were fully competent with respect to PGL-tb biosynthesis. We further addressed this strain variability in
PGL-tb production by quantifying pks1-15 gene expression with qRT-PCR and found no correlation between PGL-tb
lipid production and the level of pks1-15 transcription in vitro. Our data suggests PGL-tb production is controlled
either by post-transcriptional or post-translational mechanisms and that for strains which produce PGL-tb
constitutively in vitro, this regulatory mechanism is inactive. Currently, we are raising antibodies against the PKS1-
15 protein to ascertain whether the mechanism of regulating PGL-tb synthesis is post-translational. Additionally, we
are carrying out macrophage infection studies to determine if these strains that do not produce PGL-tb in vitro, can
be induced to do so upon in vivo infection. Together, we anticipate these lines of inquiry will enable us to elucidate
the regulatory mechanisms controlling PGL-tb production, and potentially other virulence related lipids, in Mtb.
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Democratic Republic of the Congo (DRC)
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"Laboratoire des Recherches Biomédicales et de Santé Publique (UEA) et ISTM — Bukavu, RD Congo., *Université
Evangélique en Afrique, Département de Médecine Interne et Pathologies infectieuses et parasitaires, RD Congo,
3Médecins d'Afrique (MDA), Coordination-Europe, Savigny Sur Orge, France., *Département de Pédiatrie, Hopital Général
de Panzi, Université Evangélique en Afrique, °Département de Gynéco-Obstétrique, Hopital Général de Panzi, Université
Evangélique en Afrique, ®International Center for Advanced Research and Training (ICART), Bukavu, DR Congo

Objectives To determine the prevalence of maternal colonization by Streptooccus agalactiae and to identify factors
influencing this colonization. Method Vaginal sample were collected during prenatal consultation of women at 3rd
quarter of pregnancy. These pregnant women were in total 509, consulting at 12 Health Centers of Bukavu Town. A
bacteriological examination was conducted on this vaginal sample. Women with fistulas or those swallowing
antibiotics were excluded in this study. Variables included age, socioeconomic level, parity, obstetric- gynecology
antecedents, urinary infectious in progress pregnancy and HIV. Results The frequency of colonization was 20%.
High level of colonization by GBS is significantly associated by low school education level (OR=2.50, IC 95% 1.57 -
3.97, p=3.10-5), urinary tract infections on progress pregnancy (OR = 3.97, IC 95% 2.46 - 6.39, p=10-7), notion of
premature childbirth abortion (OR=8.19, IC 95% 4.49 - 15.01, 10-7) and HIV positive serology (OR=4.22, IC 95%
1.49 - 11.97, p = 10-3). There’s a need for further deep study on this issue to enable a follow up of new babies born
from mothers infected with GBS. Such study will help in setting strategies for prevention and treatment of babies
born from women colonized by Streptococcus agalactiae in South - Kivu Province, Earsten DR Congo.
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Salmonellosis is an important public health problem worldwide. In the United States, Salmonella spp. cause
estimated one million human ilinesses annually. The pattern of Salmonella infection is associated mainly to animal
reservoirs. Many reptiles, including the green iguana, harbor Salmonella as part of their normal flora and do not show
clinical signs. Rarely, the green iguana may develop a weeping, crusting, vesicular dermatitis due to Salmonella. We
sampled cloacal swabs from 62 green iguanas, including 47 wild and 15 domestic ones from five parishes of
Grenada, West Indies, during a 4-month period of January to April 2013, and examined by enrichment and selective
culture for the presence of Salmonella spp. Fifty-five per cent of the animals were positive, and eight serovars of
Salmonella were isolated. The most common serovar was Rubislaw (58.8%), a serovar found recently in many cane
toads in Grenada, followed by Oranienburg (14.7%), a serovar that has been causing serious human disease
outbreaks in Japan. Serovar 1V:48:9,z51:- (formerly, S. Marina) highly invasive and known for serious infections in
children in the United States, constituted 11.8% of the isolates, all of them being from domestic green iguanas.
Salmonella Newport, a serovar recently found in a blue land crab in Grenada, comprised 11.8% of the isolates from
the green iguanas. The remaining four less frequent serovars included S. Javiana and S. Glostrup. Antimicrobial
susceptibility tests conducted by a disc diffusion method against amoxicillin—clavulanic acid, ampicillin, cefotaxime,
ceftazidime, ciprofloxacin, enrofloxacin, gentamicin, nalidixic acid, streptomycin, tetracycline and trimethoprim—
sulfamethoxazole showed that drug resistance is minimal, with intermediate susceptibility, mainly to streptomycin,
tetracycline and cefotaxime. This is the first report of isolation and antimicrobial susceptibilities of various Salmonella
serovars from wild and domestic green iguanas in Grenada West Indies.
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Atypical enteropathogenic Escherichia coli (aEPEC) are agents of diarrhea worldwide. These microorganisms
promote attaching-effacing (AE) lesions on enterocytes, whose determinants are located in the locus of enterocyte
effacement (LEE) region. Previously, we demonstrated that the aEPEC strain 1551-2 invades differentiated T84
cells, preferentially through the basolateral surface. To reach that surface, Salmonella, Shigella and Yersinia bind to
M cells by the Type 1 Pilus (T1P). Here we evaluated the contribution of the adhesin intimin, the translocated intimin
receptor, and Type Three Secretion System by single mutagenesis of the LEE genes, eae, tir and escN,
respectively, and the fimA gene, encoding the T1P major pilin, in the ability of strain 1551-2 to infect different
enterocytes models. The in vitro bacterial translocation (BT) potential was evaluated by infection of M-like cells,
obtained by co-culturing Caco-2 and Raji-B cells in Millicell system, and quantifying bacteria recovered from the
bottom chamber. In addition, rat ileum fragments (Wistar-EPM rats) were infected ex vivo and analyzed by
Transmission Electron Microscopy. For in vivo BT, bacterial suspensions were confined between ligated duodenal
and ileum of rats and BT was quantified in Mesenteric lymph nodes (MLN), liver and spleen. Presence of M-like cells
increased the aEPEC 1551-2 translocation from 119.6+£75.7 (Caco-2 cells only) to 2,869+762.1 CFU (P<0.05).
Formation of AE lesion and invasion was observed on enterocytes in the ex vivo model infected with 1551-2. In the
in vivo BT model, a similar number of CFU of 1551-2 and T1P mutant strain was recovered from MLN (CFU:
6.60+3.14 and 7.82+2.08, P=0.98) and liver (0.001+£0.0005 and 0.045+0.042, P=0.32). Except for the T1P mutant, all
the other mutants lost all of these features, suggesting that in aEPEC 1551-2 these virulence factors are essential for
M-like cells translocation, AE lesion establishment, enterocyte invasion, and in vivo BT translocation to extraintestinal
sites.
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In sub-Saharan Africa, concomitant infections occur in high frequencies and have been observed in numerous
surveys. Little is known about their impact on the human health despite findings that concomitant infections with
malaria aggravates disease leading to increased mortality and morbidity. It is known that a fine tuned balance
between pro- and anti-inflammatory responses is required to clear malaria parasites without inducing major host
pathology, suggesting that timing and intensity of the different types of responses are crucial for the outcome of
infection. In order to study the mechanisms responsible for the pathophysiological consequences seen in
concomitant infected patients, we carried out experiments in mouse model using two important pathogenic bacteria
found in malaria co-infected patients: Streptococcus pneumonieae and Relapsing fever Borrelia. Serum Analysis
from malaria/Borrelia co-infected mice showed diminished bioavailability of NO, which argues for a dysfunctional
endothelium. This corresponded to an over expression of ICAM-1 and VCAM by brain endothelial cells, as well as
increased sequestration of CD8+ cells in the brain. Cytokine analysis of plasma from these mice showed increased
pro-inflammatory response (IL13 and TNF-a), as well as inability to down regulate the same through IL-10. Our
studies show that experimental cerebral malaria (ECM) is induced in co-infected mice due to loss of timing and
control over regulatory mechanisms in antigen presenting cells. Preliminary results from the concomitant infection
malaria/pneumococci suggest a radically different pathology where co-infection affects both nasopharyngeal carriage
and sepsis progression.
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Pseudomonas aeruginosa is a major cause of nosocomial infections, particularly in patients with burns or cystic
fibrosis. The P. aeruginosa genome encodes at least four proteins displaying the characteristic three domain
structure of autotransporters. Autotransporters are the largest family of secreted proteins in Gram-negative bacteria,
and those characterised in pathogens to date are virulence factors. We reported the characterisation of the PA0328
autotransporter as a cell-surface tethered and arginine-specific aminopeptidase that we named AaaA. AaaA offers a
fitness advantage in environments where the sole source of nitrogen is peptides with an amino terminal arginine, and
is vital for establishing an infection as the lack of AaaA led to attenuation in a murine chronic wound infection which
correlated with lower levels of some cytokines. Here, we describe evidence that is shedding light on the regulation of
aaaA which includes the identification of regulators that control related metabolic pathways and an alternative sigma
factor of RNA polymerase. Moreover, our structural modelling has identified the putative active site of AaaA, and
mutants of AaaA with single amino acid changes are enabling us to define the active site of AaaA, thereby facilitating
the screening for inhibitors that could be exploited as potential therapeutic agents.
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The Cpx pathway is a two component system, composed of the sensor histidine kinase CpxA, and the response
regulator CpxR. This system regulates crucial envelope stress responses across bacterial species and antibiotic
resistance. It regulates protein folding and degrading factors involved in the alleviation of the envelope stress. To
identify CpxR-regulated genes, we determined changes of the pandemic V. cholerae El Tor strain C6706
transcriptome after over-expression of the response regulator CpxR. Over-expression of CpxR led to increases and
decreases in expression of genes with diverse functions in the cell, mainly genes involved with iron uptake and RND
efflux pumps. For example, we found that several genes that encode proteins required for iron acquisition were up-
regulated by the Cpx pathway. We determined that some of the novel inducing cues for the Cpx pathway were
dependent on the iron status in the inner membrane, as tested using a luminescent reporter.To our knowledge, this
is the first demonstration that the Cpx pathway is important for regulation of iron acquisition in V. cholerae. Moreover,
activation of the Cpx pathway led to the expression of two resistant nodulation systems (RND) (i.e. vexAB and
vexGH), and TolC, the major outer membrane pore in V. cholerae. Additionally, we found that inactivation of this two
RND systems activate the Cpx pathway. Our results suggest that iron is an important modulator for the Cpx pathway
signaling and the Cpx pathway mediate adaptation to envelope perturbations caused by iron depletion and the
presence of toxic compounds.
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Mycobacterial infection induces cell mediated and humoral responses, although the role of cell mediated immunity is
well established. This study examines IgG antibody levels in BCG vaccinated neonates in Asaba Pre and Post BCG
vaccination (six weeks after BCG was administered). 182 serum samples from neonates (120 Pre BCG vaccination
and 62 Post BCG vaccination) were analysed using the Diagnostic Automation Mycobacterium tuberculosis ELISA
kits. TBIgG levels was significantly higher Post BCG vaccination than TBIgG levels Pre BCG vaccination (P<0.05).
TBIgG levels was similar for both male and female subjects Pre and Post BCG vaccine administered resulted in an
increase in TBIgG levels and the response was the same for male and female subjects that enrolled for this study.
Therefore the potential role of antibodies in combating mycobacterial infection should be revisited.
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1University of Louisville, Louisville, USA

The anaerobic, Gram negative bacterium Porphyromonas gingivalis is a causative agent of periodontal diseases that
exhibits high phenotypic variation. Smokers are more likely than non-smokers to be infected with P. gingivalis and to
exhibit more severe disease despite reduced overt inflammation. Data regarding the impact of tobacco use on the
genome of bacteria are sparse, and knowledge about its impact on the bacterial epigenome is absent. The aim of
this project was to study the propensity of cigarette smoke extract (CSE) to induce genomic and epigenomic
changes in P. gingivalis in the short term. Therefore, the genome of P. gingivalis cultures grown in CSE-conditioned
(Kentucky 2R4F reference cigarettes; 1000 ng/ml nicotine equivalents) and control media over 25 passages were
compared by single molecule real time (SMRT) sequencing. Even over this short time frame, CSE-exposure induced
multiple genomic variations, including deletions and insertions, and altered the methylation status at a cluster of sites
in P. gingivalis. The consequences for the emergence of more virulent strains and altered host responses to this
important periodontal and systemic pathogen have yet to be ascertained.
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Coombes'
"McMaster University, Hamilton, Canada

Salmonella enterica serovars are Gram-negative pathogens that cause a range of human diseases including
gastroenteritis and typhoid fever. These pathogens employ two type Ill secretion systems (T3SSs) for the
translocation of bacterial virulence proteins into host cells. An important component of T3SSs is a conserved
ATPase that facilitates effector secretion; however, to date, there has been limited work addressing the role of the
putative SPI-2 encoded ATPase, SsaN, in effector recognition and secretion. In this study, we undertook a
phenotypic and structural characterization of SsaN. We show that a AssaN strain is highly attenuated in vivo and is
defective for secretion of a subset of SPI-2 effectors. Effectors for which SsaN was dispensable for secretion were
shown to be targeted to the T3SS-1 system in the absence of SsaN. To address the mixed dispensability pattern of
ssaN for effector secretion, we probed a network of chaperone and effector interactions with SsaN through co-
immunoprecipitation experiments. We demonstrate that SsaN interacts with only a subset of chaperones and that
SsaN can recognize effector substrates directly, suggesting that effector secretion can occur by both chaperone-
dependent and independent mechanisms. In addition, we present the 2.1A-resolution crystal structure of SsaNA1-
89 which we have used to begin mapping interaction domains relevant to SsaN function. In summary, our findings
address the role of ssaN in the pathogenesis of Salmonella enterica and provide insight into effector substrate
recognition and secretion by the SPI-2 encoded T3SS.
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E. coli O157:H7 is associated with outbreaks and sporadic cases of hemorrhagic colitis and the hemolytic-uremic
syndrome in humans. Since its isolation in 1982, this organism has become one of the most important food- and
waterborne zoonotic pathogens in the world. Shiga toxin 1 (Stx1) and Stx2 are two of the most important virulence
factors produced by this pathogen and are encoded by lambda-like prophages integrated into the bacterial
chromosome. It was found that the presence of more than one prophage within a cell can lead to lowered levels of
Stx2 production. Our previous study revealed that the specific genetic lineage of 0157 strains and the source of their
isolation are related to Stx2 production levels. We identified two closely related O157:H7 strains LRH6 and Sakai,
which have 99% nucleotide sequence identity between their genomes. LRH6 carries only the Stx2-phage, which is
99% identical to that of Sakai strain, Sakai carries both the Stx1- and Stx2-phage. We found that LRH6 produced 20
times more Stx2 than Sakai. In this study, We created the stx1-phage-deletion mutant A®stx1 from strain Sakai and
the stx2 toxoid mutant 299E167Q from strain LRH6 and compared Stx2 production by Sakai, A®stx1 and
299E167Q. The A®dstx1 produced 5% more Stx2 than Sakai and 10 folds less than LHR6. We also found that
introduction of the Cl-repressor from the Stx1-phage in Sakai into 299E167Q resulted in 25% reduction in Stx2
production whereas introduction of Cl into strain A®stx1 led to 15% elevation of Stx2 production. Conclusions: While
differences in the nucleotide sequence of the Stx2-encoding phage in O157:H7 strains may affect levels of Stx2,
regulatory factors located elsewhere in the genome, such as Stx1 phage or its components such as the Cl repressor
may contribute to the levels of expression of Stx2.
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Soybean (Glycine max L.) is an important legume which contains high amount of protein and considered as an
excellent rotation and intercropping crop by improving soil fertility. The available essential nutrient elements such as
N, P in soil to the soybean growth are one of the key components to determine their productivity. The effect of N and
P availability on the growth and colonisation of Bradyrhizobium japonicum and Pseudomonas putida on the
rhizosphere of soybean (Glycine max L.) was studied. Three modified solution HNHP (high N -3000 pmol/L, high P -
250 pmol/L), HNLP (high N-3000 pmol/l, low P -50 umol/l), LNLP (low N-300 pmol/l, low P -250 pmol/l) were
maintained in the gnotobiotic sand system. Decreasing of the N and P concentrations in growth medium inhibited the
ability of B. japonicum strain NU1 cells to colonize soybean roots, CFU counts decreasing by 20 %, from 107.0x103
(HNHP) to 86.5x103 (LNLP) CFU/cm of root tip respectively. In competitive root tip colonization assay P. putida
TSAU1 were better colonizers than B. japonicum NU1. Under Low N and P concentrations the root, shoot length,
fresh and dry weight of soybean reduced by B. japonicum. Co-inoculation of soybean with B. japonicum NU1 and P.
putida TSAU1 showed the highest stimulatory effect, by increasing significantly dry weight by 39% (HNHP) and 66%
(LNLP) in comparison to inoculation with B. japonicum NU1 alone. We observed that plant growth stimulation by co-
inoculation of soybean was higher in low N and P condition compared to the single-inoculation.
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Black rot caused by a seed-borne bacterial pathogen Xanthomonas campestris pv. campestris (Xcc) is one of the
most devastating diseases of brassicas worldwide and a major problem for New Zealand’s seed industry. This
research addresses the use of a gram positive bacterium, Paenibacillus, for biological control of black rot on
cabbage. Twenty-four isolates of Paenibacillus were categorized on their interactions with Xcc in dual culture assays.
Eight Paenibacillus isolates with different bioactivity against Xcc were selected to be screened for their capacity to
reduce black rot symptoms on cabbage in pot trials. From these results one Paenibacillus isolate (P16), at the
concentration of 5x10° CFU/ml was selected. To investigate if the disease control was provided via plant growth
promotion, P16 was co-applied with Xcc as a seed treatment. In the presence of Xcc, P16-treated seedlings had
significantly (P<0.05) greater growth than the control. To determine whether P16 is rhizosphere competent and/or
endophytic, a real-time PCR assay using a P16-specific primer set based on the gyrB gene was used to detect and
quantify P16 from cabbage seedlings grown from P16-treated seeds (1.5x107 CFU/seed) and their rhizosphere and
bulk soil over time. The detection limit of the real-time PCR assay for soil and plant samples was determined as
1x10% CFU/g. In rhizosphere soil, P16 density had decreased from 9.9x10° to 1.1x10°® CFU/g by 11 days after
sowing (DAS), while in the bulk soil it was only detected up to 6 DAS. P16 was not recorded in plant samples,
indicating either that P16 is not endophytic or its density in the plant was below the detection limit. Overall, P16 is
rhizosphere competent only during early cabbage seedling growth, and is most probably not endophytic. However, it
appears that P16, by reducing Xcc infection, better enables the seedlings to survive and grow.
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Among plant pathogenic bacteria the ‘genus’ Pseudomonas is one of the most diverse taxonomic groups, which very
often underwent revision in the past. In our studies on the bacterial community associated with dieback-affected
sissoo trees (Dalbergia sissoo Roxb.) in Bangladesh we found bacteria related to the Pseudomonas group in 75.5%
of diseased trees. In contrast, only 13.3% of non-symptomatic trees harboured pseudomonads. The close
association with the dieback disease prompted us to study the isolates related to the Pseudomonas group in more
detail. DNA based approaches were applied which can reveal genetic diversity in much finer details than classical
taxonomic traits. However, by using multilocus sequence typing with several housekeeping genes, allocation of
individual isolates to Pseudomonas species was inconsistent, when different genes were applied. Sequencing of
almost the complete 16S rRNA gene of 33 selected Pseudomonas isolates finally allowed grouping into only two
main clusters. The major one consisted of 19 isolates related to P. oryzihabitans, while in the minor one eight
isolates related to P. putida were found together with very few other pseudomonads. The same clustering was
obtained with the independent grouping method of amplified ribosomal DNA restriction analysis (ARDRA). These
strategies showed that the majority of isolates from dieback affected sissoo samples, which exhibited pathogenic
activity on test plants as well as on sissoo seedlings (Valdez et al., Bangladesh J. Bot. 42: 1-16, 2013), are closely
related to the species Pseudomonas oryzihabitans.
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A strain of Bacillus subtilis B26, recently reported as an endophytic bacterium of the bioenergy crop switchgrass
(Panicum virgatum L.), is nonpathogenic and a growth enhancer of switchgrass. B. subtilis B26 endophytically
colonizes swtichgrass seedlings and is vertically transmitted to seeds. Culture filtrate from B. subtilis B26 contains
several well-characterized lipopeptide toxins and phytohormones. These qualities suggest that endophytic ability of
this strain is a biological requirement for survival in nature and has strong potential as bio-inoculant for biomass
enhancement of bioenergy crops. Brachypodium distachyon, is considered a tractable model plant for cereals and
bioenergy grass species. Given its rapid cycling time and ease of cultivation, Brachypodium can serve as useful
functional model for studying plant-endophyte interactions. Here, we examined the effect of B. subtilis B26
colonization in Brachypodium and the physiological, cellular and molecular responses. B. subtilis B26 successfully
colonized all Brachypodium tissues and seeds with the highest DNA copy number found in stem and leaf tissues.
Bacterized plants developed faster relative to non-bacterized plants and had a significant (P <0.05) increase of 66%,
64%, 42%, and 376.9% in plant height, stem and root dry biomass, and number of seeds, respectively at 70 days
post-inoculation. The ability of B. subtilis B26 to produce indole-3-acetic acid (IAA) and to solubilize inorganic
phosphorus could explain this positive response. Under acute and chronic drought stress, bacterized Brachypodium
performed significantly better than non-bacterized plants. In response to B. subtilis B26 inoculation, copy number of
transcription factors DREB1B- and DREB2B-like that act upstream of genes involved in abiotic stress response
(LEA-14-like and COR413), were all substantially up-regulated compared to drought-stressed non-bacterized plants.
Our results demonstrate a compatible interaction between B. subtilis and Brachypodium and establish a new model
with which to investigate mechanisms underlying resistance to abiotic factors in a tractable monocotyledonous model
species.
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Paul Goodwin', Weihong Gao'
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The roots of N. benthamaiana growing in organic soil were treated with water, Civitas which is a commercial mixture
of branched-chain alkanes, or an emulsifier, which is used to make a solution of Civitas in water. Civitas induced
resistance against Colletotrichum orbiculare and also affected the populations of bacterial endophytes in the plant.
Eight endophyte colony types were cultured from roots, stem+petioles and/or leaves corresponding to six species of
Bacillus and two species of Pseudomonas. Compared to the water or emulsifier controls, populations of the B.
simplex strain LW4 colony type in roots and stem+petioles and populations of the Pseudomonas sp. strain LW3
colony type in roots were significantly increased. Both of those colony types also grew more in minimal media
containing Civitas compared to minimal media alone or minimal media with emulsifier, indicating that they have
alkane catabolising genotypes. Compared to the controls, populations of the other six colony types generally were
not higher in N. benthamiana treated with Civitas or in minimal media containing Civitas. When an isolate of each
colony type was inoculated onto N. benthamiana seedlings, B. simplex strain LW4 and Pseudomonas sp. strain LW3
were able to induce systemic resistance. Civitas applied to roots through the soil acts as a selective endophyte
growth promoter in plants, increasing the populations of certain bacterial endophytes that have the ability to activate
induced systemic resistance.
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Duckweed, the common name for main genera of Lemnaceae: Lemna, Spirodela, Wolffia and Wolffiella, is the
smallest and fast-growing aquatic plant. Duckweed is commonly used to recover nutrient (nitrogen and phosphorus)
from agricultural and municipal wastewaters. On the other hand, duckweed has recently attracted significant
attention as a good alternative feedstock for bioethanol production due to its great starch accumulation capability (up
to 70% dry weight). Therefore, duckweed has a potential to establish a co-benefit system combining nutrient removal
and bioenergy production from wastewater. The objectives of this study were to isolate plant growth-promoting
bacteria from duckweed and to examine their effects on photosynthesis, biomass production and nutrient uptake of
duckweed. First, we adopted Spirodela polyrhiza (giant duckweed) as model duckweed plant. More than 50 bacterial
strains were isolated from S. polyrhiza roots. Sinorhizobium sp. SP4 showed the highest growth-promoting effect on
S. polyrhiza in vitro assay. After 3 days co-culture of S. polyrhiza with strain SP4 in Hoagland solution, the rates of
biomass (dry weight) growth, photosynthesis activity, nitrate uptake, phosphate uptake and chlorophylls a/b content
of SP4-inoculated S. polyrhiza were up to 2.3, 1.9, 1.9, 3.5 and 2.3 times higher, respectively, than those of non-
inoculated S. polyrhiza. Strain SP4 also dramatically changed some metabolite levels and gene expressions in S.
polyrhiza metabolic pathways, including chlorophylls synthetic pathway, Calvin cycle, carbon fixation, glycolysis
pathway and nitrogen uptake pathway. In wastewater treatment experiments, strain SP4-inoculated S. polyrrhiza
showed the 2 times higher rates for biomass production, nitrate removal, phosphate removal and starch production
compared to the non-inoculated S. polyrhiza. In addition, strain SP4 showed the growth-promoting effect on other 3
duckweed species, Lemna minor, Lemna aoukikusa and Wolffia arrhiza. So, the plant growth-promoting effect of
strain SP4 seems to be highly-versatile effect on duckweed species.
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The symbiosis of Rhizobium leguminosarum with leguminous plants allows legumes to colonize nitrogen deficient
soils, and allows for the production of leguminous food crops without the application of industrially manufactured
nitrogen fertilizers. Inoculant strains of R. leguminosarum have been commercially developed to enhance the yield of
leguminous crops. Inoculant strain effectiveness can be limited by their decreased competitiveness with indigenous
R. leguminosarum in the soil environment. The identification of cellular traits involved in competitiveness, such as
metabolism, stress tolerance, chemotaxis, and signal transduction, has often used forward genetic techniques based
on transposon mutagenesis. This technique has limitations due to its often laborious manual screening of thousands
of individual transposon mutants. Here we describe the engineering and validation of a transposon vector that allows
for the simultaneous screening of every gene in the R. leguminosarum genome, by coupling transposon
mutagenesis with a next generation DNA sequencing technique known as transposon insertion sequencing (Tn-
Seq). The newly developed transposon vector, pSAM_RI, utilizes a mariner class transposon with modified inverse
repeats to specifically capture genomic DNA adjacent to the transposon insertion, which is then used for sequencing.
pSAM_RI mutagenized R. leguminosarum at a higher frequency than previously used transposons, and functioned
within a number of species in the family Rhizobiaceae, including Sinorhizobium and Agrobacterium. In silica
modelling of pSAM_RI integration sites in the Rhizobium genome found the number of insertion sites per gene was
sufficient for robust statistical analysis. A preliminary Tn-Seq screen was performed on complex tryptone-yeast
extract media to test the functionality of the transposon in a high-throughput genetic screen and to validate the

in silica analysis.
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Bacterial motility is known to play important roles in pathogenicity, biofilm formation, attachment to the host, and
survival in ecosystem. Our model bacterium, Pantoea ananatis belonging to the family Enterobacteriaceae in the
group Gamma-proteobacteria, is known to cause disease in maize, eucalyptus, onions, and rice. This bacterium is
also known as an opportunist human pathogen. Recently, we reported an outbreak of rice sheath rot caused by P.
ananatis and its complete genome sequences. Genome information revealed that strain PA13 harbors 46 flagellar
biogenesis genes including master regulators FIhDC and specific sigma factor FliA, several chemotaxis genes, and
motility-related genes. In this work, we present the results of a large-scale, mariner transposon-based genetic
screening. A number of proteins that involved in electro chemical potential, proton motive force, sulfur transfer,
nitrogen metabolism, ferrous transporting systems, and protease were found to affect the swimming movement of
strain PA13. In addition, we also found that bacterial cell density-dependent expression and nucleotide second
messenger, cyclic diguanylate (c-di-GMP) control swimming motility of strain PA13. This work will give novel insights
into swimming motility at molecular level, and will contribute to a better understanding of how these proteins interact
and function to regulate flagellar motility.
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The rhizobia-legume symbiotic system is one of the most studied because of its importance in agricultural
production. The symbiosis is initiated by the exchange of signals between rhizobia and legume roots which enables
mutual recognition. Nodulation genes are expressed in response to flavonoids produced by the plant and its
expression leads to the synthesis of Nod factors that are inducers of the initial stages of the interaction. The
availability of nutrients and other environmental conditions affect this interaction. Regulatory mechanisms based on
quorum sensing have been described in bacteria involved in both symbiotic and pathogenic associations with their
host plants. The aim of this work was to study the influence of quorum sensing phenomenon on some aspects
involved in the rhizobia-legume interaction. Bacteria used in this study were S. meliloti B399, B. japonicum E109, B.
elkanii U1302, R. tropici CIAT 899 and Bradyrhizobium sp SEMIA 6144. All rhizobia studied produced quorum signal
molecules of the type of AHL (acyl-homoserine lactone). Moreover, it was determined that the regulation of
expression of the nod genes by quorum sensing varies with rhizobial species, and in some cases it is dependent on
the metabolic state of the microorganism. Given that cell density is associated with the production of AHLs, its effect
was studied on the symbiotic behavior of the rhizobia. Its influence on the infectivity was only observed in slow-
growing rhizobia. Assuming the ability of microorganisms to sense heterologous AHLs, it was showed that the
presence of established populations in the soil affect the infectivity or symbiotic nodulation depending on the system
being analyzed. The phenomenon of quorum is involved in the regulation of different aspects of the rhizobia-legume
symbiosis and constitutes a contribution to basic and applied knowledge on this type of association.
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More than 136 bacterial isolates obtained from potato soil and soybean leaves were screened for their growth
inhibition of fungal pathogens in plate assays. Eleven of those isolates showed strong antagonistic activity against
most fungi. Based on sequence analysis of 16S-23S rDNA gene, five of these isolates were identified as Bacillus
amyloliquefaciens, three as B. Polymaxa, two as Pseudomonas chlororaphis, and one as P. fluorescens. These
bacterial isolates and their culture filtrates showed variable results in production of HCN, siderophore, phosphate
solubilisation, protease, B-1, 3-glucanse, chitinase, IAA, and SA. Antagonistic bacteria showed maximum growth
inhibition of pathogen mycelia by the production of volatile compounds, and GC-MS analysis revealed over 15
volatile compounds in these isolates. Liquid culture filtrates of four isolates showed maximum growth inhibition of
pathogen mycelia in plate assays. PCR analysis confirmed the presence of antibiotic biosynthetic genes such as
phenazine carboxylic acid (PCA), 2, 4 diacetylpholoroglucinol (2, 4 DAPG), pyrrolnitrin, and pyoluteorin in most of
these antagonistic bacteria. Bio-control potential of these antagonistic bacteria was evaluated in greenhouse trials.
Treatment of tomato roots with irradiated peat formulations of antagonistic bacteria prior to planting in pathogen-
infested potting mix provided protection of tomato plants from Fusarium crown and root rot disease caused by
Fusarium oxysporum f. sp. radicis-lycopersici and enhanced plant growth.
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Listeria monocytogenes is a Gram-positive bacterium responsible for foodborne diseases. lts persistence in food
industry is explained by its important capability of adaptation to hard environmental conditions linked to its ability to
adhere and form biofilms on surfaces. The cell envelope and its protein components play a critical role in the
phenomena of adaptation, environmental persistence and also in virulence. However, molecular determinants
involved in biofilm formation by this pathogen bacterium are not yet well elucidated. The proteomic approach
combining the enzymatic shaving of bacterial cell envelope and analysis of resulting peptides by LC-MS/MS is a
powerful tool to study the “surfaceome” by tackling the limit of classical in-gel proteomic workflow in extracting and
solubilizing cell-surface proteins. In this study, we aimed to optimize and implement a shaving strategy by using
trypsin and isotonic buffer for maximizing the surfaceome characterization while reducing contamination by
intracellular proteins. This approach was used to compare the surfaceome in exponential and stationary phase of
growth but also in planktonic vs biofilm mode of growth in order to explore potential protein determinants involved in
biofilm formation. Several experimental conditions were tested to optimize this method (buffer composition, trypsin
concentration and incubation time) while cellular lysis was controlled by the presence of nucleic acids in the reaction
medium. Extracted peptides were analyzed by nanoLC-tandem mass spectrometry (ESI-IT, LTQ Velos). Despite the
optimization of the shaving method, intracellular proteins represent an important part of identified proteins. However,
this approach allowed the identification of cell surface proteins whose extraction and separation are never obtained
by classical in-gel approaches (for example cell-wall covalently linked proteins), and revealed surface proteins
differentially expressed according to growth phase and between planktonic and biofilm mode of growth. This work
was supported by the European Framework Program 6 with the ProSafeBeef research consortium
(www.prosafebeef.eu)
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Two important components of a vaccine, the immunogen and immunopotentiator, were combined into a single
construct to generate a new generation of vaccines. We selected dengue-2 envelope protein domain 11l (D2ED lIl) as
the immunogen and expressed this protein in lipidated form in Escherichia coli, yielding an immunogen with intrinsic
immunopotentiation activity. The formulation containing lipidated D2ED Ill (LD2ED IIl) in the absence of exogenous
adjuvant elicited higher D2ED llI-specific antibody responses than those obtained from its nonlipidated counterpart,
D2ED lll, and dengue-2 virus. In addition, the avidity and neutralizing capacity of the antibodies induced by LD2ED
IIl were higher than those elicited by D2ED Ill and dengue-2 virus. Importantly, we showed that after lipidation, the
subunit candidate LD2ED III exhibited increased immunogenicity while reducing the potential risk of antibody-
dependent enhancement of infection in mice.
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Developing new adjuvants and vaccination strategies is of paramount importance to successfully fight against many
life-threatening infectious diseases. Very few adjuvants are currently authorized for human use and these mainly
stimulate a humoral response. However, specific antibodies are not sufficient to confer protection against persisting
infections. We recently showed that Papaya Mosaic Virus-like nanoparticles (PapMV), are highly immunogenic in
mice and are a good adjuvant to enhance humoral immune responses against co-administered vaccines. However,
the mechanisms that confer these immunomodulatory properties to PapMV and its ability to enhance CD8+ T cell
response remain unknown. Using immunization studies in mice, we demonstrate that PapMV induces immune
activation through TLR7 ligation and type | interferon production. In addition, administration of PapMV before
vaccination with bone marrow-derived dendritic cell (BMDC) loaded with the OVA peptide enhances the number of
OVA-specific effector and memory CD8+ T cells and the proportion of CD8+ T cells producing cytokines. In fact,
pretreatment with PapMV increases the expression of costimulatory molecules on BMDC, which could help to
generate a better CD8+ T cell immune response. The use of PapMV also improves the protection against a Listeria
monocytogenes expressing OVA challenge at the memory stage. Moreover, depletion of the complement system in
mice increases the adjuvant effect of PapMV. In fact, absence of C3 complement component increases IFN-a
production and immune cells activation following PapMV administration and CD8+ T cell response during BMDC
immunization in combination with PapMV. In addition, C3 ablation seems to modify the spread and the persistence of
PapMYV in vivo. Our results demonstrate that PapMV is a suitable adjuvant for BMDC-based vaccines that could be
applicable to the development of improved therapeutic DC vaccination strategies against chronic infections. Finally,
we highlighted the role of the complement system in the adjuvant effect of PapMV
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Streptococcus pneumoniae is a common commensal colonizing the nasopharynx of healthy people and is the
leading cause of community-acquired bacterial pneumonia, meningitis, and otitis media. Despite the high
effectiveness of vaccine against vaccine-serotype pneumococcal diseases, the introduction of pneumococcal
conjugate vaccine (PCV) has led to an increased incidence of pneumococcal disease caused by serotypes not
contained in PCV. Our previous studies showed that Nontypeable S. pneumoniae (NTSp), which lacks capsule and
is not targeted by the current pneumococcal vaccines, might have new and/or alternative capsule-independent
survival mechanisms. Clinical evidence suggest that multiple antibiotic-resistant NTSp can be infectious in humans
and cause mucosal infection as well as invasive diseases without capsule and/or with capsule acquired from capsule
switching during nasopharyngeal colonization. Among three null capsule clades (NCC) belonging to group Il NTSp,
NCC1 has our newly-discovered gene, pspK in its cps locus. The pspK gene encodes a protein (PspK) with a long
alpha-helical region containing an LPxTG motif and a YPT motif known to bind human polymeric immunoglobulin
receptor (pIgR). Previous work showed that PspK binds human secretory immunoglobulin A (slgA), increases
binding of pneumococci to epithelial cells and enhances pneumococcal colonization independently of the genetic
background. Based on significance of PspK in NP colonization, we here examined the immune response of PspK
against both NTSp and various invasive pneumococci with capsule using flow cytometry, opsonophagocytic killing
assay and genetic recombination. Our results showed that rabbit anti-recombinant PspK (rPspK) antibodies bind
native PspK on NTSp and kill the bacteria upon complement-activation. It was highly interesting that anti-rPspK
antibodies cross-react with acapsular surface antigens expressed on various typeable invasive pneumococcal
isolates resulting in oposnophagocytic killing. Conclusively, our experimental data provide the potential possibility of
PspK as a protein immunogen which can provide significant protection against both NTSp and typeable S.
pneumoniae.
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Members of the ABC transporter family (ATP-binding cassete) are widely distributed among bacteria and play crucial
role in nutrition. Beside the specific roles as substrate importers, these transport systems also impact the
pathogenicity of different bacterial species. In Streptococcus mutans, the etiological agent of dental caries, the
phosphate uptake system (Pst) system plays an important role in the uptake of inorganic phosphate and affects the
adhesion to abiotic surfaces, particularly by the surface-exposed component, the PstS protein. In this study, a
recombinant for of the PstS protein, derived from S. mutans UA159 strain, was expressed in Escherichia coli and
purified by affinity chromatography with a nickel-containing resin. Antibodies raised with the purified PstS recognize
both soluble and heat-denatured forms expressed by S. mutans. Dot Blot and ELISA analyses showed that
antibodies raised with intact S. mutans cells recognize the purified protein, suggesting that native epitopes, either
linear and conformational ones, are present in the recombinant PstS. Also, spectroscopy characterization of
recombinant PstS by Circular Dichroism (CD) and fluorescence emission revealed an organized secondary structure,
compatible with similar proteins with solved tertiary structure, and resistance to temperature and pH variation similar
to other biding-proteins of ABC transporters. Taken together these results indicate that the recombinant PstS
produced in E. coli preserves immunological and structural features of the native protein and, thus, could be an
useful tool for different applications such as a target antigen in vaccine approaches against dental caries.
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Scrub typhus, caused by infection with Orientia tsutsugamushi, is a mite-borne zoonotic disease endemic to the
Asian—Pacific area. It is estimated that 1 billion people are at risk for the scrub typhus, and 1 million new cases are
diagnosed annually in this region. In 2013, over 10,000 cases of scrub typhus were reported in Korea. The incidence
of scrub typhus has increased with climate change. Although the infection is treatable with antibiotics, such as
doxycycline and azithromycin, an effective vaccine against O. tsutsugamushi can be more desirable for the control of
scrub typhus in endemic areas. In this study, a 56-kDa type-specific antigen (TSA56), which is a major outer
membrane protein of O. tsutsugamushi, was investigated for development of a prophylactic vaccine against scrub
typhus. We performed both intranasal and intramuscular immunization in mice using recombinant TSA56 (rec56) and
TSA56-expressing plasmid DNA (p56), respectively. The heat-labile enterotoxin B subunit of Escherichia coli and
plasmid DNA expressing the cytokine regulatory factor were used as a mucosal and DNA vaccine adjuvant,
respectively. Intranasal immunization with rec56 induced higher levels of TSA56-specific IgG than did intramuscular
immunization with p56. Both intranasal and intramuscular immunization induced a cellular immune response to
TSA56, as demonstrated by splenic cell proliferation. Mice immunized with p56 or rec56 showed a protection against
homologous challenge with O. tsutsugamushi. Th1 cytokines (interferon-y, interleukin (IL)-12, and tumor necrosis
factor-a) and Th2 cytokines (IL-5, IL-6, and IL-10) were also examined for response to TSA56. These results suggest
that TSAS56 is a feasible candidate for a vaccine antigen for the prevention of scrub typhus.
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Orientia tsutsugamushi is the causative agent of scrub typhus, which is a mite-borne zoonotic disease endemic to
the Asia-Pacific area. In Korea, the incidence of this disease has increased with climate changes, and over 10,000
cases of infection were reported in 2013. Although the infection is treatable with doxycycline and azithromycin, an
effective prophylactic vaccine against O. fsutsugamushi would be more desirable for preventing scrub typhus in
endemic areas. In this study, we investigated the 47 kDa outer membrane protein (OMP), which is a periplasmic
serine protease and a major antigenic outer membrane protein of O. tsutsugamushi, as a vaccine candidate. In
animal immunization experiments, Intranasal (I.N.) immunization of recombinant 47 kDa OMP (rec47) or rec47 plus
heat-labile enterotoxin B subunit from E. coli or cholera toxin (CT) induced high level of rec47-specific antibodies
compared to intramuscular (I.M.) immunization of the plasmid expressing 47 kDa OMP (p47) or p47 with pBOOST2-
samIRF7/3 (pB). Moreover, the combination of rec47 with CT induced strong cellular immune response to 47 kDa
OMP, as demonstrated by the splenocyte proliferation assay. |.M. immunization with p47 alone or p47 with pB
showed induction of Th1 and Th2 type cytokines, as demonstrated by cytokine ELISA from splenocyte culture. In
conclusion, rec47 with CT was the most effective in humoral and cell-mediated immune responses. Furthermore,
relatively strong protection against a homologous challenge with O. tsutsugamushi Boryong strain was observed in
mice immunized with rec47 plus CT. We expect 47 kDa OMP to be an attractive candidate for a prophylactic vaccine
against scrub typhus by O. tsutsugamushi infection.
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Ten yellow-pigmented strains isolated from chicken feather waste, two from chicken feather meal and 17 from a
previous study (de Beer, 2005), all isolated from poultry processing plants in South Africa, were screened and
identified using 16S rRNA sequencing. Fourteen of the 29 isolates were identified as belonging to the genus
Chryseobacterium by 16S rRNA sequencing. Seven isolates (namely; 5 _R23647, 8 R23573, 9 R23581 and
10_R23577 from raw chicken and 1_F178, 6_F141B and 7_F195 from chicken feather waste) that belonged to the
genus Chryseobacterium and having <97% 16S rRNA gene sequence similarity were selected for further 16S rRNA
sequencing with two additional primers and subjected to phylogenetic analysis. In a recent study (Charimba et al.,
2013); three strains (8_R23573, 9 _R23581 and 10_R23577) were described as a new species C. carnipullorum. The
remaining four isolates were characterized using conventional phenotypic methods. They were also profiled and
identified using the BIOLOG Omnilog Gen llI identification system. All four isolates were identified as belonging to
the genus Chryseobacterium by the BIOLOG Omnilog Gen Il identification system. Four of the nine reference strains
(C. gleum, C. indologenes, C. piscium and C. scophthalmum) were correctly identified by the Omnilog system. The
others could not be correctly identified because of Omnilog data base limitations. The four unknown strains grouped
into three possible new Chryseobacterium species represented by the following strains: 1_F178; 5 _R23647; and
6_F141B and 7_F195. All strains require further polyphasic investigations to have full evidence for description as
new species.
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Since the 1940s antibiotics have played a critical role in improving public health. The rise of bacteria resistant to
major drugs together with the decline seen in the discovery of potential new antibiotics has caused worldwide
concern. A group of compounds called minor groove binding (MGB) compounds have been studied at the University
of Strathclyde. MGBs have very high activity against methicillin resistant Staphylococcus aureus (MRSA) yet little is
known about their biological mode of action. To find out the mechanism of action of MGBs and to facilitate the
rational design of other antibiotic MGBs using synthetic chemistry, a lead compound of the MGB group was studied
using a new sequencing technology. It is hypothesized that MGB antibiotics interfere with transcription. In order to
identify the specific target genes for MGB and to monitor the bacterial cell stress response to the drug, RNA
sequencing technology was applied. The results showed significant changes in the MGB treated bacterial
transcriptome where genes were both over- and underexpressed. For example, overexpressed genes included
genes belonging to bacteriophages. Small RNAs, known to have regulatory effects to the bacterial gene expression,
were also found to play a role. We further identified links between the affected transcripts in order to identify the
sequence specificity of the MGB compound. We tested the MGB also against Gram-negative bacteria such as
Pseudomonas aeruginosa that is notorious for antibiotic resistance. MGB was active against P. aeruginosa in the
presence of cell membrane efflux pump inhibitor. We are using the sequencing technology to further assess the role
membrane transport proteins play in resistance and will use this information to design new antibiotics that inhibit their
own efflux.
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Foliar endophytes are comprised primarily of ascomycetous fungi. These microorganisms are producers of a variety
of novel bioactive natural products, and this diversity is associated with the high variety of endophytic
microorganisms. Endophytes are considered to be ubiquitous, yet many remain undescribed. A host plant may
harbour many different species, including species-specific endophytes, such as Rhabdocline parkerii, which has only
been found in Pseudotsuga macrocarpa. This study aims to examine the genetic diversity within coniferous tree
endophytes in Manitoba, Canada collected from 9 different geographic regions. DNA sequencing of the Internal
Transcribed Spacer (ITS) regions has been performed on 33 endophyte isolates, cultured from surface sterilized
conifer needles. These sequences were compared to known fungal ITS sequences. 19 sequences showed >97%
similarity, 8 showed 90-97% similarity, and 6 were <90% similar to known fungal ITS regions. Of these sequences,
there were two genera that had the greatest number of sequences with high similarity: Alternaria (13 sequences) and
Coniochaeta (anamorph Lecythophora) (9 sequences). The remaining sequences were most similar to sequences in
Hypoxylon (2 sequences), Preussia (2 sequences), Cladosporium, Sydowia, Pyronema, Coprinopsis, Fimtariella, or
Paraconiothyrium genera (1 sequence each). The Shannon-Weaver and Simpsons diversity indices were calculated
to be 1.72 and 0.47, respectively. 5 endophyte isolates, from 5 individual conifer trees, collected from 4 different
sites, were most similar to Alternaria alternata. These were aligned, using AB369425 Alternaria alternata as a
reference sequence. Pairwise alignment to AB369425 yielded 99.6%, 99.5%, 98.3%, 96.7%, and 95.4% similarity.
There was an overall 97.1% similarity when mapped to the reference sequence. These results highlight the
molecular diversity of culturable endophytes within Manitoban coniferous trees. It is a step toward greater knowledge
of the molecular diversity among different endophytes, which can lead to a greater understanding of secondary
metabolite and natural product diversity.
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Comparison of the genomes three Aspergillus species has revealed existence of non-syntenic blocks (NSBs)
specifically existing in each species. We have identified the genes responsible to biosynthesis of kojic acid, which is
used as a cosmetic whitening agent. The kojic acid biosynthesis gene was successfully identified by the combination
of expression, annotation and localization analyses. The genes were located on the NSBs and clustered with the
genes encoding a transcription factor and a transporter on the chromosome. In order to effectively identify novel
genes for secondary metabolites from fungal genomes, we have developed MIDDAS-M and MIPS-CG based on the
observation above, both of which can identify gene clusters for secondary metabolism biosynthesis (SMB) without
using any functional knowledge of the genes in the cluster. While MIDDAS-M utilizes cooperative gene regulation of
the cluster member genes, MIPS-CG detects the gene clusters by the sequence similarity of the genes in SMB gene
clusters from multiple genomes. These methods could effectively detect most of the known SMB gene clusters and
additionally detected various novel gene clusters even without so-called core-genes such as PKS/NRPS. It should
be noted that MIDDAS-M detected the gene cluster responsible to the production of Ustiloxin B from the

A. flavus genome. In spite of the chemical structure of Ustiloxin B consisting of five amino acid, one of which is a
non-natural amino acid, the corresponding gene cluster did not contain a domain indispensable to NRPS, instead it
included ustA which encoded the amino acid sequence of Ustiloxin B except norvaline. Detailed analysis of the
genes in the cluster revealed a ribosomal peptide synthase (RiPS) pathway. We expect that the new algorithms
above in combination with our de novo assembling pipeline for SOLID sequencer can greatly accelerate discovery of
novel SMB gene clusters from filamentous fungi.
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A large aggregate of clinical isolates of dermatophytes (n=3255) was collected from Czech patients during the first
two years of molecular-epidemiological study. The isolates were obtained from clinical specimens provided by the six
regional institutions across Czech Republic. Trichophyton rubrum was the causal agent of 79 % of all infections and
morphologically typical isolates of T. rubrum were identified to species level only by morphology. The determination
of atypical isolates was confirmed by molecular methods (n=189). The molecular part of the study was particularly
focused on the non-rubrum dermatophyte species. All of them (21 % of dermatophytoses in the Czech Republic;
n=692) were subjected to PCR-fingerprinting method with primer M13-core or comparative sequence analysis by
using the ITS rDNA. Altogether, 14 species were identified including T. rubrum. Trichophyton interdigitale together
with Arthroderma benhamiae (both 33 %; T. rubrum is no longer included in the percentage) were the most
abundantly recovered non-rubrum species followed by Microsporum canis (17 %). All other species comprised 17 %
of non-rubrum isolates. Approximately 17 % of isolates identified as zoophilic strains of T. interdigitale by morphology
was re-determined as M. persicolor using molecular approach. Microsporum fulvum masquerading as M. gypseum
was another discovered cryptic species which comprised 39 % of isolates originally identified as M. gypseum by
morphology. Complete list of determined species involved also T. tonsurans, Epidermophyton floccosum, T.
terrestre, T. verrucosum and T. erinacei. In addition, two undescribed species of geophilic dermatophytes were
isolated and described as T. onychocola sp. nov. and M. aenigmaticum sp. nov. In conclusion, molecular methods
are increasingly being used to assist in identification of dermatophyte species and allow us to determine cryptic
species easily miss-identified by morphological methods. The identification based on morphology alone may be
difficult due to high phenoplasticity and convergent features exhibited by dermatophytes.
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Recent advances in prostate cancer research indicate that a fastidious fungus could be infecting the prostate and
causing prostate cancer (Sutcliffe, Sfanos, De Marzo et Laurence, 2014). Many medically important fastidious fungus
species remain to be discovered (Ghannoum et al, 2010; Paulino et al, 2008; Findley et al, 2013), and substantial
evidence indicates that one such species is causing the chronic prostate inflammation which affects over 80% of
American men by age 75. Detecting medically important fastidious fungi such as Pneumocystis jiroveci or
Encephalitozoon cuniculi in clinical specimens is very challenging. These two species asymptomatically infect a
substantial fraction of the population; they do not grow in commonly used culture media, and commonly used
consensus PCR primers fail to amplify their ribosomal DNA. The advent of high-throughput sequencing technology
has enabled a new microbe detection technique coined “unbiased high-throughput sequencing” (Lipkin 2010). This
technique does not use consensus PCR primers, thus can detect all microbes in clinical specimens, including those
whose ribosomal DNA region has substantially diverged from related species. We applied this technique to prostate
specimens using the lllumina HiSeq 2500 sequencer and the Leif bioinformatics Toolkit, revealing novel sequences
which may be originating from a microbe etiologically related to prostate cancer. This systematic microbe detection
technique can be applied to other types of clinical specimens, and can detect both known and novel species of
bacteria, fungi, protists and viruses. As high-throughput sequencing becomes more affordable, this technique will be
widely used in the detection of microbes in clinical specimens. Most importantly, this technique may reveal an
infectious etiology for idiopathic chronic inflammatory diseases such as benign prostatic hyperplasia (BPH), chronic
prostatitis (CP/CPPS), non-specific urethritis (NSU), reactive arthritis (ReA), ankylosing spondylitis (AS) and prostate
cancer.
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Mucormycosis diseases have been threatening human health and welfare worldwide. For every 100 million people,
over 1.7 million are infected with Mucoromycotina species, including Mu. amphibiorum, Mu. hiemalis, Mu. indicus,
Mu. ramosissimus, Rhizomucor miehei and M. irregularis. Thus far, little is known about the molecular mechanisms
underlying zygomycosis infection in mammals. Here we report the sequencing of the whole genome of M. irregularis
(formerly Rhizomucor variabilis) as a key step toward understanding the virulent factors. The M. irregularis genome,
which is 32 megabase in size, consists of 10563 predicted protein-coding genes, 253 tRNA and 11rRNA genes and
dozens of DNA transposons. Functional annotation and categorization of the genes highlighted 183 genes to be
involved in secondary metabolism, which is considered important for the biochemical features of a fungus and thus
provides important clues to deeper exploit the basis of its pathogenicity. Species-specific gene mining enabled by
comparing the genomes of M. irregularis and candida and aspergillus, as well as by SSH analysis between M.
irregularis and its non-virulent, close relative M. hiemalis revealed 8107 genes that are only present in the M.
irregularis genome. This set of M. irregularis-specific genes represents a narrowed-down, highly informative reservoir
for exploring virulent factors. To our knowledge, this work represents the first whole genome sequencing effort of a
Mucoromycotina subfamily species related human infection, providing valuable resources for the understanding of
pathogenicity of M. irregularis as well as the development of new, effective drugs, vaccines and diagnostic tests
against zygomycosis.
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Sporotrichosis is a world-widely distributed subcutaneous mycosis, mainly caused by dimorphic fungi Sporothrix
schenckii complex. In immunocompromised patients, it causes seriously disseminated and systematic infection. In
China, this disease has a higher prevalence in the Northeast region. It is usually acquired by traumatic inoculation of
this pathogen, often occurs in winter and spring, and more commonly prevalent in women and elderly people. Fixed
cutaneous infection is the most common with the lesion usually located on face and upper extremity. Potassium
iodide and itraconazole are considered the treatment of choice and have a better therapeutic effect. In an effort to
understand the pathogenesis of Sporothrix schenckii better, Agrobacterium tumefaciens -mediated T-DNA insertional
mutagenesis (ATMT) technique was used for analysis of the fungus gene function. ATMT is widely used with many
advantages, such as high efficiency, random insertion, stable transformants, easy operation and so on. In our study,
a T-DNA insertion mutant library of S. schenckii was established using ATMT technique with the optimized factors.
Seven mutants with significant phenotypic changes were obtained and the T-DNA insertional flanking sequences
were investigated. Bioinformatics analysis suggested one mutant was interrupted with the copper transporter gene,
which was considered related to intake of copper ion, growth and reproduction, oxidative stress and pathogenicity of
fungi. Compared with wild type, morphological features of the mutant was obviously changed with thinner mycelium,
fewer conidia, lower pigment, weakened conversion to yeast, and decreased antioxidative stress ability. In the
mouse systemic infection model, the mutant exhibited lower virulence. The results suggested that the function of
copper transporter gene was related to spore germination, growth, metabolism, oxidative stress and virulence of S.
schenckii. These findings are significant for the diagnosis, prevention and treatment of sporotrichosis.
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Cryptococcus neoformans is an opportunistic pathogen of worldwide distribution and responsible for life-threatening
infections among immunocompromised persons. We have reported that the cell cycle behavior of this yeast is
different from the cell cycle control exhibited by the model yeast Saccharomyces cerevisiae, and also have reported
the molecular characterization and physiological roles of the two main eukaryotic cell cycle genes, C. neoformans
cyclin dependent kinase 1 (CnCdk1) and cyclin homologues. Only a single Cdk1-related G1 and G1/S cyclin
homologue was found in the genome sequence of C. neoformans and designated CnCIn1. Surprisingly, CnCIn1 was
not only able to complement the function of the G1 cyclins of S. cerevisiae, such as ScCin3, but also the G1/S
cyclins of S. cerevisiae, such as ScCIn1 and ScCIn2. Our in silico analysis demonstrated that the CnCiIn1/ScCdk1
complex was more stable than any of the yeast cyclin and ScCdk1 complexes. These results are consistent with in
vitro analysis that has revealed the flexible functional capacity of CnCin1 as a Cdk1-related G1 and G1/S cyclin of S.
cerevisiae. In the obligate aerobic yeast Cryptococcus neoformans, limited aeration has been demonstrated to
cause slowdown in proliferation and delayed budding, resulting eventually in a unique unbudded G2-arrest. The
ability to adapt to decreased oxygen levels during pathogenesis has been identified as a virulence factor in C.
neoformans. We identified and characterized the gene that is necessary for the proliferation slowdown and G2-arrest
caused by limited aeration. The gene was also identified in parallel studies as homologous both to calcineurin
responsive (Crz1) and PKC1-dependent (SP1-like) transcription factors. We have confirmed the role of the
cryptococcal homologue of CRZ1/SP1-like transcription factor in cell integrity, and newly demonstrated its role in
slowdown of proliferation and survival under reduced aeration, in biofilm formation and in susceptibility to
fluconazole.
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Akila Fathallah', Sondoss Gaied-Meksi', Alia Yaacoub', Imen Dhib', Fatma Saghrouni1, Imen Khammari', Ridha
Ben Hadj Hamida® Rached Letaief’, Moncef Ben Said’
"Laboratory of Parasitology-Mycology, CHU Farhat Hached, Sousse, Tunisia, *Service of Surgery, CHU Sahloul, Sousse,
Tunisia, 3Service of Surgery, CHU Farhat Hached, Sousse, Tunisia

Studies on the human hydatic cysts fertility are scarce. The objective of the present study was to assess the fertility
and the viability of liver hydatic cysts collected from operated tunisian patients, and to investigate the relationship
between both parameters and the following data: age and sex of the patient, echographic type, size, number of
cysts, presence of cysto-biliary fistula. For this purpose, we carried out a prospective study on 82 hydatic cysts of the
liver taken from 80 patients operated in the surgery services of Sahloul and Farhat Hached teaching hospitals of
Sousse, Tunisia, in 2008. The cysts were obtained from 55 women and 25 men aged between 11 and 85 years
(average = 43.5 years). The fertility was assessed on the basis of the presence (or lack) of scolex and quantified as
the number of scolex in 50pl of pellet of the washed hydatic membranes. The viability was evaluated on the basis of
the morphology of scolex upon direct examination and after eosin straining, and then expressed in percentage (live
scolex/dead scolex x 100). Out of the 82 examined cysts 73 (89%) were found to be fertile with an average of 790
scolex/50ul. The viability rates of the protoscolex from the fertile cysts varied between 0 and 99% with an average of
31.6%. The analysis of the results showed that: - The type | cysts were significantly more fertile and more viable
than the type Ill and IV cysts. In tunisian patients with liver hydatidosis, both fertility and viability rates are high.
Caution needs be taken when operating the patients in order to avoid secondary echinococcosis.
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During an ongoing study of marine fungi growing on Avicennia marina in the Red Sea coast of Saudi Arabia, a new
coelomycete was collected in the genus Amarenographium. The new species is characterized by muriform, brown
conidia with one polar gelatinous cap and sheath and holoblastic phialidic conidiogenesis. Amarenographium solium
sp. nov. differs from the two known species of Amarenographium by the large size of its pycnidia, a thick (62—75 pym)
two-layered peridial wall of the conidiomata that appears as textura epidermoidea in surface view and conidia with
one apical appendage. Phylogenetic analysis of SSU and LSU rDNA sequences showed that the new species and
thus genus Amarenographium grouped consistently with Medicopsis romeroi with high bootstrap support and form a
basal clade to the families: Montagnulaceae and Trematosphaeriaceae, order Pleosporales, Dothideomycetes.
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Trichoderma spp. are well known biocontrol agent that can promote growth of host plants. It was assumed that
sucrose sinking effect might occur in the symbiosis of Trichoderma and its host plants. Anthraquionones, such as
anthraquinone and chrysophanol among many others, are secondary metabolites secreted by Trichoderma to the
surrounding environment that possess antimicrobial activities. However, these secretions must serve specific
biological purpose to the host plants which is still unclear. Through three-way interaction experiment, in the presence
of Trichoderma or anthraquinones around rhizosphere, cabbage leaves infected with Botrytis cinerea demonstrated
significant anti-phytopathogenic resistance. Proteomic data showed cabbage proteins related to photosynthesis were
highly expressed, namely ribulose-1,5-bisphosphate carboxylase/oxygenase (Rubisco), ribulose-1,5-bisphosphate
carboxylase/oxygenase activase (Rubisco activase), and chloroplast ATP synthase. Transcript data supported these
findings as well. The analysis of g-PCR showed, in the presence of 10 ppm anthraquinone (A) or chrysophanol (C),
the expression of cabbage mRNAs, Rubisco (1.50/A, 1.38/C), Rubisco activase (4.03/A, 22.32/C) and ATP synthase
(1.12/A, 1.04/C) along with sucrose 6- phosphate synthase (0.95/A, 1.24/C), sucrose transporter 1 (0.46/A, 1.23/C),
2 (0.82/A, 1.27/C), and 3 (1.38/A, 1.36/C) and sucrose invertase significantly increased. Apparently Trichoderma
anthraquinones promoting cabbage photosynthesis in the first place, then glucose was converted to sucrose by
sucrose 6- phosphate synthase. Sucrose was further exported and transported by SUT1, 2 and 3 to the root area,
where the sucrose was either secreted directly to the rhizosphere or converted to fructose and glucose by sucrose
invertase before released to the rhizosphere full of Trichoderma. This study contributes to our understanding of
Trichoderma biocontrol mechanism.
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Sakaria Liban1, Dilantha Fernando’
"Dept. of Plant Science, University of Manitoba, Winnipeg, Canada

Leptosphaeria maculans is the causal agent of blackleg (aka phoma stem canker), an economically important
disease of oilseed brassicas that has led to epidemics in both Australia and France. This pathogen is now a growing
concern affecting the Canadian Canola (Brassica napus) industry and has appeared on cultivars rated as resistant.
The first reports of this fungus was published in the early 1900’s on cabbage in Wisconsin, USA and following the
breeding of oilseed rape as a major crop for human consumption and bio-fuel production, it has since spread to
major canola growing regions through natural dispersal and trade. It is now found in most countries where Brassica
spp. are cultivated and in the last four decades L. maculans has caused significant yield losses in Canada, Europe,
and Australia. Moreover there are indications that L. maculans is an expanding species displacing the less
aggressive Leptosphaeria biglobosa which has historically colonized oilseed rape crops. The risk of spread to non-
host countries (i.e. China) and growing yield losses due to rapid evolution has led to the examination of the genetic
diversity between different geographic regions. A set of microsatellites spread among the 76 sequenced
supercontigs in the fungal genome were used to screen 96 isolates collected from 7 different countries. Sixty-four
unique alleles were used to generate a phylogenetic tree to assess the evolutionary relationship between isolates.
The pathogen population showed significant variation both within countries (i.e. Western and Central Canada) and
between countries. Overall, genetic diversity was correlated with geographic location, with some exceptions which
are posited to be due to trade.
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"School of Animal Science and Food Engineering, University of Sdo Paulo, Pirassununga, Brazil

The purpose of this study was to evaluate the ability of a Saccharomyces cerevisiae strain to bind aflatoxin M1
(AFM1) in UHT (ultra-high-temperature) milk spiked with 0.05 pg/mL AFM1. All the Saccharomyces cerevisiae
(100.000 cells/mL - concentration A and 1.000.000.000 cells/mL- concentration B) cells were heat-killed (100° C, 1 h)
and then used for checking the effect of contact time (1 minute, 3 minutes or 5 minutes) on toxin binding in skim milk
at 37°C. The mean percentages of Saccharomyces cerevisiae cells concentration B (1.000.000.000 cells/mL) had
higher (P<0.05) capability to bind AFM1 in milk (69.3+0.3%, 70.2+0.2% and 69.7+0.7% for 1 minute, 3 minutes and
5 minutes, respectively), although there were not significant differences between the contact times evaluated. When
using Saccharomyces cerevisiae cells concentration A (100.000 cells/mL) a significant decrease (P<0.05) was
observed in the percentage of AFM1 bound (61.48+0.1%, 63.00+0.8% and 61.56+0.7%,) during for 1 minute, 3
minutes and 5 minutes, respectively. In this concentration of S. cerevisiae cells (100.000 cells/mL) were significant
differences between the contact times evaluated (P<0.05). Tree minutes of contact of S. cerevisiae cells at 100.000
cells/mL concentration was the best time of action for concentration A bind aflatoxin M1. Results of this trial indicate
that heat-killed Saccharomyces cerevisiae cells, in different combinations of concentration (100.000 cells/mL and
1.000.000.000 cells/mL) and time used (1 minute, 3 minutes and 5 minutes), has a potential application to reduce
the concentration of AFM1 in milk.
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Canadian frozen blueberries

Yutaka Kikoku', Koichi Yamane', Hiroyuki Nakagawa1
'Aohata Corporation, Takehara-shi, Japan

It is known that adhered heat-resistant molds on fruit materials survive after thermal treatment and cause spoilage in
processed fruit products. The prevention of such problems requires measurement of the frequency and the intensity
of the heat-resistant molds. Two molds were isolated from Canadian frozen blueberries through heat treatment
(80°C). These heat-resistant molds were identified as Leohumicola verrucosa and Geminibasidium donsium by
morphological, ecological and molecular biological character. For sporulation, the molds were incubated at 25°C on
PDA, and then the thermal inactivation rates of the spores were determined in pH3.5 Mcllvain buffer. The decimal
reduction times (D values) of L. verrucosa at 67.0, 74.5, 80.0 and 85.5°C were 101.0, 54.3, 27.8 and 7.1 min,
respectively. The D values of G. donsium at 65.0, 67.5, 70.0, 72.5 and 75.0°C were 2.50, 1.83, 1.13, 0.80 and 0.43
min, respectively. The z values calculated from the thermal death time curves were 16.6°C and 13.3°C for

L. verrucosa and G. donsium. The results established by this study may be used by blueberry processors to prevent
losses due to spoilage caused by heat resistant microorganisms.
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Zill-e-huma Bilal', Sabba Chattah’, Shakeel Ahmed’, Arusa Aftab
'Institute of Agricultural Sciences, University of the Punjab, Lahore, Pakistan, “Department of Botany, Lahore College for
Women University, Lahore, Pakistan

The production of laccase by an indigenous strain of Coriolus versicolor was studied employing submerged
fermentation. The physical parameters namely, pH, Temperature, Incubation period and Inoculum size were studied
for maximum Laccase enzyme production. The optimum pH for the laccase production was found to be pH 5.0
which showed maximum (12.88 U/ml) laccase activity and pH 10.0 gave the minimum (5.86 U/ml) laccase activity.
Of the different temperature (15 oC, 16 oC, 17 oC, 18 oC, 19 oC, 20 oC up to 40 oC) tested for the optimal laccase
production 25 oC showed the maximum (11.52 U/ml) laccase activity, while 40 oC shows the minimum laccase
activity (4.21 U/ml). Among the different incubation period 7 days supported maximum laccase activity (12.78 U/ml)
and 10 days shows minimum laccase activity (5.20 U/ml), while four discs (appx. 12mm) supported the maximum
activity (11.80 U/ml) and seven discs shows the minimum laccase activity (5.53 U/ml). The trend of the results was
similar for Biomass production. The above results indicate that the Coriolus versicolor can be used as a
biotechnological tool.
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The filamentous fungus Penicillium purpurogenum IAM 15392 produces Monascus pigment homologues. The
predominant pigments produced are orange pigment (PP-O) and violet pigment (PP-V). PP-V, a polyketide
compound, contains an amino group. A most of polyketide compounds involving nitrogen introduce it when those
core structures are formed. However, in PP-V biosynthesis, it is believed that the 7-NH is introduced after formation
of the pyran ring. Ammonium nitrate is an efficient and stable nitrogen source for PP-V production by Penicillium
purpurogenum IAM15392. The structural characteristics of the 7-NH in PP-V suggest the participation of ammonia
nitrogen in the production of this pigment. We analyzed the effect of inorganic nitrogen sources on PP-V production
and found that ammonium salts were utilized preferentially over nitrate salts. These findings suggest the involvement
of ammonium transporter (AMT). Hence, in this study, we identified the Amt/Mep proteins in P. purpurogenum
IAM15392. Four AMT genes, AmtA, AmtB, AmtC, and AmtD, were identified from the draft genome sequence
database of P. purpurogenum 1AM15392. Topology analysis clarified the number of transmembrane helices and the
localization of the N- and C-terminus. In addition, phylogenetic analysis revealed that each AMT was present in
Mep2 (AmtA) group, MeaA (AmtB) group, and MepA (AmtD) except for AmtC. Furthermore, AMT gene expression
was dependent on the pigment production conditions. In PP-V production medium, AmtB and AmtD showed high-
level expression. AmtB and/or AmtD were thus down-regulated with RNAI to elucidate the relationship between the
two AMTs and pigment production. We found that AmtB and AmtD single silenced transformants could not produce
PP-V, whereas AmtB/AmtD double silenced transformants could produce PP-V. The pigment productivity of the
constructed silenced transformants indicated that PP-V production depends on the ammonium concentration.
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Yeasts are employed in several biotechnological processes. This group is naturally present in the rhizosphere, and
the plant surface, but their function in these habitats is not known and its potential influence on plant growth
promotion is understudied. The objective of this work was the isolation and selection of yeasts isolated from
agricultural areas, and the screening for strains with ability to solubilize phosphate and produce indole acetic acid
(IAA). Yeasts were isolated from the rhizosphere, leaves and stalks of corn and sugar cane plants; samples were
plated in solid culture media. The selection of phosphate solubilizing strains was realized by using solid medium
BDYA with phosphate (10% K2HPO4 and 10% CaCl2). The detection of translucent halo around the colony
indicated the solubilization of phosphate in the medium. To evaluate the production of indole compounds was used
Potato Dextrose liquid sterile medium supplemented with tryptophan. Medium was inoculated with 2 ml of yeast
suspension (1 x 107 cells/ml) and kept in shaker at 25°C, 250 rpm for 7 days. After the period, the suspension was
centrifuged for 30 minutes at 12000 x g and to the supernatant was added 2 ml of Salkowsky reagent; after 30
minutes the development of pink color indicated the presence of indole compounds. It was isolated a total of 325
yeasts; results of screening indicated a strain able to solubilize phosphate identified as Meyerozyma guilhermondii
(3C98); three strains with ability to produce indole compounds were identified as Trichosporon asahii (4C06 and
3S44) and Rhodotorula mucilaginosa (2F32). The conclusions indicate the potential of these strains to promote plant
growth, but more detailed studies are being carried out as the competence to root colonization and its effect in vivo
on the development of different plants.
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George Pesewu', Marjorie Quarchie’, Richard Asmah’
"Department of Medical Laboratory Sciences (MEDLAB), School of Allied Health Sciences, College of Health Sciences,
University of Ghana, Korle-Bu, Accra, Ghana

Abstract Background: Trichomoniasis is the most common non-viral sexually transmitted infection (STI) worldwide,
with particularly high prevalence in regions of human immunodeficiency virus (HIV) endemicity. Objectives: The aim
of the study was to compare and evaluate diagnostic methods such as the wet mount microscopy and polymerase
chain reaction (PCR) in the detection and characterization of Trichomonas vaginalis in vaginal discharges of women
living with HIV in Accra, Ghana. Methods: A cross-sectional study was performed using women living with HIV
(patients) who visit the Fevers Unit of the Korle-Bu Teaching Hospital (KBTH), Accra. In all a total of 120 participants
including 100 patients with confirmed HIV status and 20 controls (healthy participants) were tested for the presence
of T. vaginalis by the direct wet mount microscopy and PCR analysis using vaginal discharge samples. Two vaginal
swabs were taken from each patient, for the detection and characterization of T. vaginalis using Trichomonas
specific primers. The DNA sequences for the primer set BTUB 9/2 were designed to target the conserved regions of
the three B-tubulin genes of T. vaginalis to improve the analytical sensitivity and specificity. Results: Of the 100
vaginal discharges on swabs from patients and 20 healthy controls, 16 (16%) and 9 (45%) respectively were positive
for T. vaginalis by the PCR analysis. The sensitivity and specificity of the wet mount microscopy examination was 0%
in both patients and controls (p < 0.05). Conclusion: PCR analysis was found to be a good diagnostic tool for the
detection of T. vaginalis infection, since it was very sensitive and was able to detect the parasites that were not
detected by the wet mount microscopy. However, the major limitation that prevents the usage of the technique in
routine laboratory examinations is the availability and cost.
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Malassezia species are basidiomycetous yeast and opportunistic pathogens often associated with seborrheic
dermatitis including dandruff. To date, 14 Malassezia species have been identified, and among them, M. restricta is
the most frequently isolated species from the healthy and disease skin. Almost all of the Malassezia species are
lipophilic, of which property might be compensated by breaking down the sebum into fatty acid using lipases or
phospholipases. Indeed, the recent genome analysis revealed that M. globosa possesses 14 lipases and 9
phospholipases although a role of each enzyme is poorly described. In this study, we aimed to evaluate expression
of the genes that encode a lipase or a phospholipase homolog in M. restricta on scalp of the patients with dandruff
and to identify the gene that is expressed upon interaction with the human host. Partial sequences of 4 genes of
lipase and phospholipase homologs in M. restricta were obtained, and their transcript levels were evaluated in swap
samples from 57 patients with severe dandruff. We found that the gene encoding the lipase homolog, MRE_0242,
was expressed in almost all the samples while only few samples displayed expression of other homologs. These
results suggested that MRE_0242 is the major lipase homolog in M. restricta that is expressed on the skin.
Furthermore, we obtained the full length sequences of MRE_0242 by 5’ rapid amplification of cDNA ends to
characterize the functions of the enzyme. This putative lipase will be subsequently expressed in Pichia pastoris and
purified for functional characterization. The results of our study will contribute to understand the interaction between
Malassezia and the host.
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Odontologia de Araraquara- UNESP, Araraquara, Brazil

The study aimed to evaluate the effect of Buchenavia tomentosa aqueous extract and sodium bicarbonate solution
on Candida albicans oral infection in an experimental denture model. Experimental acrylic denture devices were
intraorally placed in 54 immunosuppressed male rats (Rattus norvegicus Wistar) with mean weight of 350 g. Devices
were inoculated with standardized C. albicans suspension (ATCC 18804) and divided into 3 groups, according to the
treatment (n=18): B. tomentosa group (6.25 mg/ml); Sodium bicarbonate group (3% in distilled water); and control
group (physiologic solution 0.9%). An aliquot of 100 ul of the test substances were applied, twice a day, according to
the period of treatment (24, 48 or 72 hours). Animals were sacrificed after the end of the experimental period.
Microbiological analysis of the biofilm formed in the denture base and histopathologic study of the palatal mucosa
were performed. Data of colony forming units/denture were statistically compared by ANOVA Kruskal Wallis and
Dunn’s post hoc test (p<0.05). One denture per group was analyzed by scanning electronic microscopy. Significantly
lower counts of C. albicans were observed among sodium bicarbonate and B. tomentosa groups in relation to the
control in the periods of 24 (p=0.003), 48 (p=0.000) and 72 hours (p=0.000). Bicarbonate group showed significantly
lower cfu values when compared to B. tomentosa group in the periods of 24 (p=0.0002) and 48 hours (p=0.000).This
difference was not detected after 72 hours (p=0.050).Histopathologic analysis evidenced that, after 72 hours, the
group treated with B. tomentosa showed the lowest degree of hyphae invasion. It could be concluded that both
sodium bicarbonate and B. tomentosa aqueous extract were able to reduce the number of fungal cells. Treatment
with B. tomentosa extract was more effective in preventing candidal invasion.
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"Dental Faculty, Laval University, Quebec, Canada, 2Genome Research Chair, College of Science King Saud University,
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Background: Smokers are more prone to oral infections than are non-smokers. Cigarette smoke reaches the host
cells but also all of the other microorganisms present in the oral cavity. The contact between cigarette smoke and
oral bacteria promotes such oral diseases as periodontitis. Cigarette smoke can also modulate C. albicans activities
that promote oral candidiasis. The goal of this study was to investigate the effect of cigarette smoke condensate on
C. albicans adhesion, growth, and biofilm formation as well as the activation of EAP1, HWP1 and secreted aspartic
protease 2. Experimental protocol: Yeast cells were grown in the presence or absence of cigarette smoke
condensate (CSC) at various concentrations (10, 20, 30, 40, or 50%). Yeast cultures were then used to assess the
adhesion, growth and biofilm formation. Biofilms were examined by Scanning Electron Microscopy and quantitated
by crystal violet staining assay. EAP1, HWP1 and SAP2 Gene Expressions were performed by quantitative RT-PCR.
Results: Cigarette smoke condensate increased C. albicans (SC5314) adhesion and growth, as well as biofilm
formation. This adhesion, growth, and biofilm formation may be supported by the activation of certain important
genes. Using quantitative RT-PCR, we demonstrated that CSC-exposed C. albicans expressed high levels of EAP1,
HWP1 and SAP2 mRNA and that this gene expression increased with increasing concentrations of CSC.
Conclusion: CSC induction of C. albicans adhesion, growth, and biofilm formation may explain the increased
persistence of this pathogen in smokers. These findings may also be relevant to other biofilm-induced oral diseases.
(funded by grants fron NSERC and Fonds Emile-Beaulieu, Laval University Foundation).
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A great number of fungal infections are related to biofilm formation on inert or biological surfaces, which are
recalcitrant to most treatments and cause human mortality. Sporothrix schenckii complex, a subcutaneous mycosis
with a worldwide distribution. Human disease has a broad range of clinical manifestations and can be classified into
fixed cutaneous, lymphocutaneous, disseminated cutaneous, and extracutaneous sporotrichosis. However, in S.
schenckii has not been described biofilm formation, this issue is addressed in the present research, analyzing the
biochemical characteristics of the formation and development of biofilms, using optical microscopy and
physicochemical methods. The results indicate that the adhesion, development and formation of the fungal
community is time dependent (12, 24 and 48h) and present a metabolic activity (0.05 to 0.62 Abs). The results
indicate that the adhesion and development of the fungal community is time dependent (12, 24 and 48h), thereby
increasing the biomass (0.19 to 0.5 Abs) and total carbohydrates (1.12 - 3.28ug/ul) is presented. Extracellular
polymeric substances, comprising the matrix from biofilm were analyzed by Fourier transform infrared spectroscopy.
The SEM shown structurally the development of S. schenckii as networks of hyphae with nucleation centers that
consolidate the biofilm. Currently, we address a prospective study of biofilms S. schenckii that would be impact in the
pharmacological treatment strategies of fungal infections.
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The fungal infected patients with skin lesions may consult to dermatologists, that is a challenge to diagnose and
treatment accurately. Dermatologists take samples from lesion to check the fungal elements under the microscopy
by KOH preparation, then to treat the patient. This model has advanced as from bedside to bench, and, from bench
to bedside (B to B to B), defined as Translational Medical Mycology. Dermatologists have an advantageous position
in finding, isolate, identification the pathogenic fungi and treatment by familiar the usage of antifungal drugs.
Samples should be cultured on different media with or without chloramphenicol and cycloheximide and incubated at
room temperature and 37°C. No-culture techniques such as PCR based molecular identification, TEM, SEM, bio-
chemistry tests, and histopathology are also necessary to confirm identification of the species, especially when the
routine culture is negative. We start treatment upon obtaining proof of fungal infection, i.e., KOH positive.
Itraconazole, fluconazole, terbinafine, and amphotericin B can be used alone or in combination based on the fungal
species and the location. Practice on fungal infection including screen the patient, merge all of the laboratory
technique and methods from the microbiologists, pathologists, molecular biologists and other specialists, to find the
pathogen and to treatment as earlier as possible, to determine the optimum antifungal drugs and the duration of
therapy, based on the drug sensitive test and the time-course culture monitor, from each individual patient.
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Aspergillus species are the most common molds encountered by humans and can cause variety of diseases.
Although they are opportunistic pathogens, they caused severe and usually fatal invasive infection in
immunocompromised hosts, such as AIDS and transplantation patients. Among the Aspergillus species, Aspergillus
fumigatus is known as the major causative agent of Aspergillosis. Several antifungal drugs have been used for the
therapy, but the recent emerge of drug resistant strains provided a strong incentive for developing new effective
medicines in treatments of Aspergillosis. Glycans play variety of biological roles, and their recognition by glycan-
binding proteins elaborates complex biological functions and networks. It is demonstrated that the interaction of
glycan structure on the surface of pathogen and the receptor (lectin) on the host cell play an important role in the
immune system. However, most of these studies focus on the function of receptors on the host cells, little is known
about the receptors of pathogen. In this study, we focus on the fungal receptors (lectins) and aim to find the relation
between lectins and its pathogenicity. We selected several genes which supposed to be lectin from genome
database of A. fumigatus, and disrupted them one by one. After that, the mice were infected with wild-type and
disruptnat strains to observe the pathogenicity. One of the disruptants, named Alec3, showed clear increase in its
pathogenicity. However, in spite of the difference in pathogenicity no clear morphological difference was observed in
culture until now. Our data may suggest there are as yet unknown mechanisms underlying and affecting the
pathogenicity. Now, we further study about this disruptant and expect to find new mechanism of infection and
development of Aspergillosis.
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Histoplasma capsulatum (Hc) is a pathogenic fungus that naturally thrives in soil rich in organic matter and nitrogen,
especially those enriched with decaying bird or bat guano. In North America, it is endemic to Ohio and Mississippi
river basin and the St-Lawrence river valley. Histoplasmosis results from the inhalation of aerosolized fungal spores
in a contaminated environment. Clinical disease spectrum is diverse and includes progressive disseminated forms,
which may be fatal if untreated. Molecular sequence typing of worldwide strain collections has previously revealed 8
distinct phylogeographic species of Hc (North American 1 and 2, Latin American A and B, African, Eurasian,
Netherlands and Australian; Kasuga et al. 2003). Little is known of the genetic diversity of Hc isolates found in
Canada. We sought to describe the molecular epidemiology of Hc in Québec, Canada. Phylogenic identity of 37
clinical strains from the provincial public health laboratory's (Laboratoire de Santé Publique du Québec) collection
was determined using Multi Locus Sequence Typing (MLST). DNA sequences of 4 protein-coding genes (ADP-
ribosylation factors — arf; H antigen precursors — H-anti; fatty acid desaturase — ole; alpha tubulin — tub) were
compared with the known reference genotypes. Twenty-four new sequence types were identified among the 37
isolates. A high proportion of Latin American genotypes (n=21, 57%) was observed compared to North American
genotypes (NAm 2: n=13, 35%; NAm 1: n=0). Eight percent of isolates could not be assigned to a known
phylogenetic clade and may represent lone lineages or new cryptic species. The high predominance of Latin
American strains suggests that true incidence of "native" histoplasmosis could be lower than anticipated in Québec.
These findings bring new insights to the epidemiology of this endemic fungal disease and warrant further research.
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Many Trichoderma metabolites showed antimicrobial activities, but little is known about any beneficial effect of these
metabolites to the host plants. Chrysophanol and anthraquinone are two major secondary metabolites produced by
Trichoderma harzianum. Brassica oleracea var. capitata seeds germination rate can be promoted up to 2 folds while
the cultivated soil was pre-treated with 5 ppm of above compound each (seeds germination rate: 20% with water,
48% with anthraquinone, and 44% with chrysophanol). The whole plant development including roots was much
better in the presence of both compounds than the control group. Ten ppm of each compound was applied to the
rhizosphere of 6-week-old B. oleracea var. capitata for 24 h, leaves then challenged with phytopathogen Botrytis
cinerea. The results showed infected area down from 74% to 18% with anthraquinone treatment, and to 28 % with
chrysophanol treatment, respectively. Apparently these two compounds provoked acquired resistance of B. oleracea
var. capitata against phytopathogens. Further investigation with g-PCR to learn the variation of pathogenesis related
proteins including PR-1, chitinase, $-1,3 glucanase, and ascorbate peroxidase. Data exhibited only the expression of
ascorbate peroxidase increased significantly but not the others. It seems that prior to phytopathogen infection,
minimum amount of reactive oxygen species (ROS) generated by anthraquinones causing B. oleracea var. capitata
maintained basal concentration of peroxidase to detoxify the oxidative stress. Once phytopathogens such as B.
cinerea invasion occurred, the pre-existing peroxidase apparently contributes immediate response to eliminate the
harmful damage of oxidative electrophiles to the host plant thus the spreading of infection was contained. This study
enriches our understanding the roles played by Trichoderma metabolites.
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The objective of the study was to investigate the effect of nitrogen, fungicides and their potential interaction on leaf
diseases, Fusarium head blight (FHB) symptoms, Fusarium damaged kernels (FDK) level, mycotoxins levels and
agronomic characteristics in a hard red winter wheat. Experimental plots of ‘Princeton’ wheat were planted at
Ridgetown, Ontario. The treatments included three spring N rates (75, 100, and 125 kg N ha-1) and three fungicide
regimes consisting of an untreated control, QUILT + PROSARO with QUILT applied at flag leaf stage (ZGS 39)
followed by PROSARO applied at 50% anthesis (ZGS 60), or PROLINE applied at ZGS 60. Disease severity for
powdery mildew and septoria tritici blotch were estimated when present by visually rating the plots on a 0-9 scale.
FHB symptoms were recorded as incidence and severity. Deoxynivalenol (DON) concentration was determined by
GC-MS method. FDK levels were measured using a SpecStar 2500-X Near Infrared (NIR) Analyzer. There was no
significant interaction between N rates and fungicide application for any trait. Both fungicides treatments resulted in
increased yield at the 100 kg/ha N component and decreased FHB index at all N levels, when compared to the
respective control. Average FDK and DON level across all treatments was 7.5 % and 1.2 ppm, respectively. There
was a significant relationship between FDK severity and DON levels; with a tendency for increasing N to increase
FDK severity and fungicide application to reduce severity by 30-40% with QUILT+PROSARO. QUILT+PROSARO
significantly decreased powdery mildew levels under all nitrogen levels, while PROLINE only reduced the level at the
75 kg/ha N rate. Protein level in grain was significantly reduced by the QUILT+PROSARO treatment at the lowest N
level (75 kg/ha). The highest FDK (10.5%) and DON level (2 ppm) was obtained after application of 125 kg/ha of N
and without fungicides.
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Uniform dense bodies are illustrated as occurring in elements of the following fungi (and the hosts they infect):
Ophiostoma novo-ulmi(elms);Gremeniella spp.(coniferous trees);

Sphaaeropsis hypodermic(elms);Fusarium spp.(carnation and staghorn sumac);

Verticilliuim dahliae(eggplant); Coryneum rhoinum(staghorn sumac). These bodies were observed to occur in various
configurations: as pairs of intergrading sizes; in beaded chains; in aggregates; as parts of fine filamentous structures.
Abundant occurrence of similar bodies has been noted in vessel elements and adjoining cells in all the systems
studied, being highlighted here thus:O. novo-ulmi-inoculated elms or injected with the toxin cerato-ulmin; Verticillium-
inoculated eggplant;Fusarium--inoculated carnation; linden trees affected with decline. Comparisons are made with
like bodies occurring in extracellular matter extending appreciable distance in the surrounding medium regarding, in
particular:O. novo-ulmi growing on Millipore membranes andS. Hypodermiain in cultures. Present observations may
also tie in with a seemingly first (and likely unique) report(Wergin 1972), showing the presence of similarly uniform
and configured bodies in pathogenic hyphae of F. oxysporum f. sp. lycopersici and to the present author’s
unpublished observations (1956) of peculiar growth forms obtained from plated washings of beetles which were
artificially contaminated with the DED pathogen and exposed to outdoors desiccating conditions for various periods
of time.
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BACKGROUNDS: Regeneration of damaged skeletal muscle requires sufficient supply of nutrients. Fully functional
intestine and colon assure sufficient supply of nutrients. Since gut commensal bacteria support intestinal function,
we hypothesized that elimination of commensal bacteria may affect muscle recovery from damage. OBJECTIVE: To
investigate the contribution of commensal bacteria to the recovery of damaged skeletal muscle. METHODS: A
cocktail of antibiotics was given orally to eliminate commensal bacteria of 10 weeks old male C57BL/6 mice for 7
days. Control mice received equivalent volume of water for 7 days. On the eighth day, cardiotoxin (CTX) was
injected to gatrocnemius muscle to induce muscle damage. On days 3, 5, 7, 10, 14 and 20 after CTX injection, mice
were sacrificed. Excised gastrocnemius muscle was subjected to immunohistochemical analyses. In a secondary
experiment, LPS was concomitantly given orally with antibiotics before CTX injection to examine if LPS could resume
any effect of antibiotics treatment on skeletal muscle regeneration process. RESULTS: Antibiotics treatment
effectively reduced gut commensals, both aerobes and anaerobes, to somewhat less than 10-5. Although there was
no difference in the body weight of ABx and control mice, recovery of gastrocnemius muscle weight was impaired in
antibiotics treated mice even at 20 days after CTX treatment. Regeneration process of gastrocnemius muscle was
obvious at day 5 in both groups. Developmental MHC was positive up to day 7 days in the control whereas in the
antibiotics, dIMHC was continuously positive even at day 20. LPS administration effectively restored the delayed
recovery of damaged muscle. CONCLUSION: Our result suggests that components of commensal bacterial such
as LPS favor the recovery of skeletal muscle from muscle damage.
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The Slovak wine-growing region is divided into six viticulture areas. The largest in size and the most important over
the centuries has been the Small Carpathian area. From the twelve vineyards were collected 14 grape varieties
during harvesting 2011-2013. The objectives of this study were to gain more knowledge about mycobiota on grapes
originating from Slovakia, with a focus on genus Penicillium and potentially toxigenic species tested by thin layer
chromatography for the ability to produce selected mycotoxins. Fifty wine grapes per bunch that showed no
symptoms were plated onto Dichloran Rose Bengal Chloramphenicol agar medium. The plates were incubated at
25+1°C for 7 days in the dark. From the 2795 fungal strains detected, 18 genera were identified. The genus
Penicillium colonised 93% of samples. Thirteen species of Penicillium (251 colonies) were isolated and identified
from exogenous mycobiota, namely P. aurantiogriseum, P. citrinum, P. coprophilum, P. crustosum, P. expansum, P.
funiculosum, P. glabrum, P. griseofulvum, P. chrysogenum, P. oxalicum, P. purpurogenum, P. roqueforti, P. thomii.
The main occurring penicillium species were P. chrysogenum (36%) which had the highest level of the isolated
strains (63%), followed by P. crustosum (29% of the samples and 13% of the isolated strains), P. griseofulvum (21%
of the samples and 9% of the isolated strains) and P. expansum (13% of the samples and 6% of the isolated strains).
Seven potentially toxigenic species were tested for their toxigenic ability. We confirmed the production of citrinin,
griseofulvin, patulin, penitrem A, roquefortin C. Out of 104 strains, 69% produced at least one mycotoxin.
Ochratoxigenic microfungi P. verrucosum and P. nordicum were not found. The study was supported by the project:
Development of International Cooperation for the Purpose of the Transfer and Implementation of Research and
Development in Educational Programs conducted by the Operational Program: Education, ITMS code: 26110230085
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Hepatitis C virus (HCV) is a major cause of liver transplantation and hepatocellular carcinoma. Over 50% of HCV
infected patients suffer from hepatic steatosis, a by-product of the high cellular lipid levels required for the replication
and proliferation of the hepatitis C virus. HCV induces increased intracellular lipid levels through upregulation of de
novo lipogenesis and repression of lipid secretion and catabolism. The rate-limiting step of fatty acid synthesis is
catalysed by the enzyme acetyl-CoA carboxylase (ACC). In this study, we used a nanomolar inhibitor of ACC,
Soraphen A, to investigate its role in HCV pathogenesis. Using coherent anti-Stokes Raman spectroscopy (CARS),
we have shown that Soraphen A lowers the total cellular lipid volume in Huh7 hepatoma cells. More specifically, we
have shown that triglyceride levels in Huh7 cells decrease as a result of a Soraphen A treatment. These effects on
total lipid volume and triglyceride levels were also observed in Huh7 models stably expressing, respectively, a sub-
genomic and a full-genomic HCV replicon of genotype 1b. Soraphen A treatment resulted in a potent nanomolar
inhibition of HCV replication in Huh7 cells stably expressing either the subgenomic or full-length replicon. (IC50=10
nM) Repression of HCV replication in response to Soraphen A treatment was also observed in the genotype 2a full-
length infectious model JFH-1, demonstrating that the inhibitory effect is conserved across genotypes. Native PAGE
analysis revealed that Soraphen A treatment decreases polymerisation of acetyl-CoA carboxylase in hepatoma cells
stably expressing HCV. This is consistent with previous findings, which suggests that Soraphen A acts by
preventing the polymerisation of long active ACC polymers from inactive dimers. Collectively, our results
demonstrate that Soraphen A mediated inhibition of ACC polymerisation inhibits HCV replication, and that Soraphen
A is a valuable probe to study ACC’s role in HCV pathogenesis.
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MicroRNAs (miRNAs) are small RNAs that post-transcriptionally regulate gene expression. Their aberrant
expression is commonly linked with diseased states, including hepatitis C virus (HCV) infection. HCV hijacks lipid
metabolism to facilitate its viral lifecycle. Clinically, this manifests as steatosis in 50% of HCV-infected patients. One
pathway implicated in the development of HCV steatosis is PPAR-a signalling, which regulates fatty acid catabolism.
Previously we have shown that HCV modulates PPAR-a expression through activation of miR-27, contributing to the
accumulation of lipid droplets in hepatocytes. In this study we have performed functional miRNA profiling using a
PPAR antagonist to identify miRNAs that are regulated by the PPAR-a pathway in human hepatoma cells. Our
profiling resulted in the identification of 20 miRNAs implicated in the signalling pathway. In order to validate these
miRNAs association with fatty acid catabolism, Coherent anti-Stokes Raman scattering (CARS) microscopy, for
label-free imaging of cellular lipid content, was performed. It was found that a subset of these miRNAs regulate
hepatic lipid homeostasis. We are currently investigating the relevant biological targets of these miRNAs as well as
their potential anti-HCV activity. Our work suggests that HCV-induced downregulation of PPAR-a signalling through
miR-27 induces dysregulation of other miRNAs, which together contribute to altered hepatic lipid homeostasis.
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The nourish species diversity of aquatic and near water system birds and natural habitats determine the North
Caspian region as one of the key points for the studying of ecology and evolution of avian influenza viruses. A total
of 76 influenza A virus isolates were allocated from four duck, five gull, two grebe species, and by one from
Pelecanidae, Rallidae and Corvidae birds as the result of virological investigation of 2716 samples from birds of 44
species in the Kazakhstan part of Caspian sea during 2002-2012. Influenza viruses with six hemagglutinin and four
neuraminidase subtypes in six different combinations were identified. The HA and M genes of influenza A virus
isolates were characterized in this study. The HA genes of the Caspian H1N2 influenza viruses are not
phylogenetically related to the pandemic strains cluster H1.3. The H4NG6 viruses are probably reassortants of H4N8-
and H4NG6-like variants isolated in South Africa and China in 2004-2005. The HA gene of isolate A/mute
swan/Aktau/1460/2006 (H5N1) fell into the separate group of low pathogenic H5 viruses branching from the sub-
lineage of European strains circulated in 2005-2008. HA gene of H11 subtype virus A/herring gull/Atyrau/2180/2007
isolated in Northern Caspian belongs to American lineage. Influenza A/H13 virus isolates form a group of viruses
phylogenetically ascending to prototype strain A/gull/Maryland/704/1977 (H13N6). The viruses of H16N3 subtype
were close to that of Scandinavian strains forming sub-lineage, not related with the Caspian isolates of 1970-80th. M
gene of the isolate A/black-headed gull/Atyrau/4379/2010 (H1N2) belongs to the gull lineage of Eurasian viruses and
shows a close relatedness to Mongolian H13N6 isolates of 2006-2008, which keep them away from the viruses
genetically and geographically typical for the North Caspian region. The analysis indicates that the Northern Caspian
region is actively involved in the process of influenza virus global circulation and evolution.
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Avian influenza viruses (AlVs) annually cause high morbidity and mortality in human zoonotic transmission events
with considerable pandemic potential and are also responsible for substantial economic losses in domestic poultry in
East and Southeast Asia. AlVs infect a wide range of hosts, including migratory and domestic birds, fowls, and
mammals. However, it remains unclear the contribution of each host to the genetic variability and evolution of AlVs.
In this study, we perform a bioinformatics analysis of the HA gene sequences derived from H5N1, H6, H7 and HIN2
subtypes from different hosts. We apply BEAST to estimate evolutionary parameters, and Migrate to calculate the
gene flow of AlVs between different hosts. PACT is used to reconstruct the trunk of the genealogy and study the
annual change of the contribution of each host to the virus. Our results show that for H5SN1, viruses from chickens
and domestic ducks account for 36% and 24% of the virus variation, while those from wild ducks contribute
approximately 10%. For the H6 subtypes, the percentages are 66% for domestic ducks and 20% for wild ducks. The
top three hosts for the H7 subtypes are wild ducks (47%), domestic ducks (21%), and chickens (18%). In contrast,
chickens (91%) and land fowl (7%) almost entirely contribute to the observed variations of HON2 AlV. Furthermore,
apart from H6, the contribution of the hosts to virus variation varies annually for H5N1, H7 and H9N2. To our
knowledge, this is the first study providing quantitative evidence for the host contribution to viral genetic variation and
evolution. Our results provide new insight into the AIV evolution among hosts, and highlight that surveillance and
control strategies should be formulated for AlVs from different hosts and subtypes.
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We have previously shown that a part of M1 protein molecules accumulated to ND10 (PML bodies) in influenza virus
infected cells (Shibata T et al. J Virol Methods. 2009) The accumulation was observed by the expression of N-
terminal region of M1 protein, but not by that of C-terminal region. This result clearly showed the important role of N-
terminal region. The N-terminal region of M1 protein consists of 9 alpha helixes and 8 loops (loop1-loop8). To reveal
which part of N-terminal region was essential for the accumulation to ND10, the alanine substitution of the 8 loops
was conducted. Alanine substituted N-terminal region of M1 protein was expressed in 293 T cells. Detection of the
mutated N-terminal regions was done using tetra-cysteine tag introduced at the C-terminus of N-terminal region. In 8
loop-mutants of N-terminal region, only loop5 mutant was defective in accumulation to ND10. Loop5 mutant of
authentic M1 protein was also lacked accumulation to ND10. Interestingly, M1 protein was detected in the
supernatant of the loop5 mutant transfected cells. The loop5 corresponds to the amino acids at positions 86-90
(GNGDP). To examine which amino acid(s) was essential for the accumulation, each of 5 single amino acids was
substituted by alanine. The D89A mutant lost the ability of accumulation to ND10, while the other mutants showed
the accumulation. The generation of influenza virus with D89A mutation using plasmid-based reverse genetics was
not successful. These results suggested that aspartic acid at position 89 should be crucial for accumulation of M1
protein to ND10. We assume that the lack of the accumulation might cause the lethal defect in influenza virus
replication.
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In 2010-2011, multiple outbreaks of highly pathogenic avian influenza (HPAI) occurred in Japan. Prior to these
outbreaks, two HPAI virus strains, A/duck/Hokkaido/WZ83/2010 (H5N1) (WZ83) and A/duck/Hokkaido/WZ101/2010
(H5N1) (WZ101) were isolated from wild migratory ducks in Hokkaido, Japan. Although both WZ83 and WZ101
caused 100% mortality in 4-week-old chickens, WZ101 killed chickens more rapidly than WZ83. Moreover, WZ101
was highly lethal to 2-week-old ducks, whereas WZ83 caused no or only mild clinical symptoms in ducks. WZ83 and
WZ101 are genetically similar (overall nucleotide sequence homology is 99.99%), and there are only two amino acid
differences in the PB1 and M1 proteins (amino acid positions 317 and 43 in the PB1 and M1 proteins, respectively).
To determine the critical factor(s) for the different pathogenicity between WZ83 and WZ101, we generated
reassortant viruses between these viruses and compared their pathogenicity for chickens and ducks. We found that
WZ83 whose M gene was replaced with that of WZ101 killed chickens more rapidly than wild-type WZ83 and caused
severe clinical symptoms (e.g., neurological symptoms and collapse) in ducks with 60% mortality. In contrast, all
ducks infected with WZ101 whose M gene was replaced with that of WZ83 survived without or with only mild clinical
symptoms. Exchange of the PB1 gene did not affect the pathogenicity of the viruses for chickens and ducks. These
results suggest that the difference between WZ83 and WZ101 in the pathogenicity for chickens and ducks is
determined by the single amino acid in the M1 protein.
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Wild birds are the natural reservoir of influenza A viruses (IAVs), although many other species can act as hosts. IAVs
have segmented negative-sense RNA genomes and evolve quickly due to an error-prone replicase enzyme and
through the process of segment reassortment. Migratory birds move IAVs around the globe, contributing another
important facet to IAV dynamics. The island of Newfoundland, Canada, represents an interesting location for the
study of avian influenza A viruses (AlVs) because it has migratory bird connections with the mainland of North
America and also with Europe. To better characterize the prevalence and the dynamic diversity of AlVs in wild birds
in Newfoundland, Canada, we have applied the lon Torrent high throughput sequencer to AIV sequencing. AlV
viruses were cultured in embryonated specific pathogen-free chicken eggs from wild bird swab samples identified to
contain AlV by real-time reverse transcriptase PCR. RNA was extracted from allantoic fluids and subjected to
reverse transcriptase PCR to amplify the eight genome segments. The resulting DNA was used to create 200-bp
read libraries, with 10 viruses barcoded and pooled together for sequencing on a single chip. The coverage varied
for different viruses, with complete sequences obtained for all 8 segments for some and only partial sequences for
some of the 8 segments for others. Therefore, some optimization of the procedure is still required. In comparison to
the traditional Sanger sequencing method we were previously employing, this application of the lon Torrent high-
throughput sequencing technology has demonstrated great promise and will allow us to fully sequence the genome
of multiple viruses more quickly and at lower cost.
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Similarities in the pathogenesis observed between humans and ferrets have made ferrets a useful animal model for
the study of influenza virus infection. However, the lack of reagents for this species has made assessment of viral
pathogenesis and immunity difficult. We identified or confirmed a panel of antibodies that react with ferret leukocyte
subsets. Daily monitoring of influenza virus-infected ferrets revealed rapid, marked changes in peripheral blood
leukocyte (PBL) subsets. T cells, especially CD8+ cells, rapidly dropped to 5-20% of baseline levels on the first or
second day post-infection, then partially recovered, but remained significantly lower than baseline levels for about 7
days post-infection. B cells showed a transient reduction in the first few days after infection, and a transient moderate
granulocytosis also occurred. Although immunization with inactivated influenza vaccine made little difference in
clinical signs and viral shedding upon H3N2 challenge, vaccinated animals restored pre-infection levels of leukocytes
more rapidly than naive ferrets. We also compared the effects of infection with the same dose of two different
influenza A viruses, A/Perth/16/2009 (H3N2) and A/New York/21/2009 (A(H1N1)pdm09). Animals challenged with
A(H1N1)pdm09 virus had more rapid weight loss, earlier onset of fever and 3- to 7-fold higher virus titers in nasal
washes than those infected with H3N2 virus. The increased severity of A(H1N1)pdmO09 infection was paralleled by
PBL subsets, which showed evidence of more rapid and severe inflammation in A(H1N1)pdmOQ9 virus infection.
While H3N2 virus-infected animals showed little change until d2 post-infection, A(H1N1)pdm09-infected animals
showed significant changes in all subsets examined on d1 after challenge. A(H1N1)pdm09-infected ferrets also
showed a more gradual recovery to baseline levels of T cells. In addition to helping understand influenza virus
pathogenesis, monitoring PBL subsets may be useful in evaluating disease severity and response to different
influenza viruses.
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Influenza A virus (IAV) infection of mammalian cells triggers innate immune response through recognition of viral
RNA by pathogen recognition receptors (PRRs). Although the authentic IAV ligands that stimulate the host interferon
system remain elusive, accumulating evidence has revealed the association of RIG-I with IAV genomic RNA in this
process. The “panhandle model” of IAV genome structure illustrates the 5’ triphosphate and double strandedness
formed by the 5 and 3’ extremities which meet the criteria for RIG-I recognition. In this study, we defined IAV
genomic RNA signatures located within the panhandle structure that contribute to the host interferon response.
Using refined site-directed mutagenesis and ribonucleoprotein (RNP) reconstitution system, we tested the
immunostimulatory activity of various subgenomic and genome-length RNA variants with mutant panhandle
structures in porcine alveolar macrophages. These cells robustly produce type | interferon upon RNA transfection
through RIG-I pathway. We found that the base-pairing of the segment specific region (5’ 14-16:3’13-15) within the
proximal stem of the panhandle structure was dispensable for viral RNA promoter activity and immunostimulatory
activity of reconstituted RNAs. Strikingly, substitution of the partially double-stranded terminal stem by full
complementarity retained normal promoter activity but augmented the immunostimulatory ability. Similar
enhancement was observed with 5’-end deletion of the unpaired adenosine or 3’-end insertion of an uridine residue
at position 10. Taken together, we identified a minimal IAV genomic RNA signature located within the panhandle
structure that efficiently stimulated host interferon response. This physiological relevant RNA structure offers insights
into antiviral development by targeting RIG-I signaling.
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Brazil stands out for being one of the largest exporters of agricultural products in the world, therefore the use of
chemical pesticides impacts on both the environment and public health. An alternative to this practice is the use of
biological agents to control pests. Spodoptera frugiperda is a species of polyphagous larva that attacks several
economically important cultures in various countries, and is a major pest of maize in Brazil. Some pest control
policies use viruses such as baculoviruses as a biological control tool. Baculoviruses are arthropod-specific double-
stranded DNA viruses. In order to increase the pests speed of kill, thus improving its efficiency as a biopesticide,
recombinant baculoviruses have been constructed using genes from the M. anisopliae fungus, which belongs to a
group of entomopathogenic microorganisms that produce chitinases to penetrate the host’s body. The analysis of
chitinase overexpression in insects infected by a recombinant baculovirus containing both the viral chitinase gene
(chiA), as the fungus M. anisopliae chitinase gene (chi2), shows that it might increase its virulence, enhancing insect
cuticle degradation and also intensifying peritrophic membrane degradation, hence allowing virus entry in the
intestine of more susceptible insects. This study aimed to assess whether the expression of fungal chitinase
enzymes during viral infection was able to increase viral pathogenicity in S. frugiperda larvae. Constructs were made
inserting a chitinase gene (chi2) from M. anisopliae into the genome of ACMNPV virus, in order to evaluate the effect
of heterologous expression in recombinant virus pathogenicity. The LC50 presented by the recombinant virus
suggests an increase in virulence when compared to the wild type virus, furthermore, recombinant virus-infected
cells showed higher levels of enzymes when compared to wild type virus-infected cells.
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Alfalfa dwarf virus (ADV) was detected in lucerne (alfalfa) crops distributed throughout Argentina. Diseased plants
had shortened internodes, a bushy appearance, deformations, puckering, epinasty of leaflet blades, vein enations,
and varying sized papillae on the adaxial leaflet surfaces. The full-length nucleotide sequence of the genomic RNA of
ADV was obtained using a combination of deep sequencing of small RNAs and Sanger sequencing of PCR-amplified
fragments. ADV genome comprised 14,491 nucleotides and the analysis of the antigenomic sequence of the
negative-sense viral RNA genome revealed seven open reading frames (ORFs). Each of the ORFs found, except
that encoding the polymerase gene, was amplified and sequenced to confirm the results of the in silico analysis of
the sequence. The genome organization of ADV was similar to that of strawberry crinkle virus (SCV), a member of
the genus Cytorhabdovirus: 3’-N-P-P3-M-G-P6-L-5’, where N is the nucleocapsid protein gene, P the putative
phosphoprotein gene, 3 and 6 are genes coding for proteins of unknown function, M the putative matrix protein gene,
G the glycoprotein gene, and L the putative polymerase gene. ADV formed a distinct cluster with viruses in the
genus Cytorhabdovirus: persimmon virus A (PeVA), lettuce necrotic yellows virus and lettuce yellow mottle virus in a
phylogenetic tree based on the N protein sequence, which confirmed previous results based on alignments of a
partial fragment of the L gene. Furthermore, amino acid sequence comparisons with the corresponding sequences of
other rhabdoviruses revealed the closest relationship to PeVA (genome sequence of SCV is not publically available),
with identities ranging from 17.4% for the matrix proteins and 43.1% for the L proteins. These results indicate that
ADV may be classified as a new species in the genus Cytorhabdovirus.
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BACKGROUND AND AIMS An estimate of 139 300 in 2010 deaths in children has been attributed to measles and
the WHO African region accounted for 36%. Nigeria still records epidemics of measles which impacts on its goal of
reducing preventable child mortality. Case-based surveillance with molecular characterization of wild- type measles
isolates is one of the strategies employed by WHO in control of measles. This study employs case-based
surveillance and molecular characterization of wild type measles isolates to provide an update on molecular
epidemiology of measles virus (MV) isolates from Nigeria. METHODS Blood, throat swab and Urine samples were
collected from 1200 children presenting with fever and maculopapular rash in South-Western Nigeria. Blood samples
were screened for MV IgM antibodies using Enzyme Linked Immunosorbent Assay (Enzygnost, Germany) and MV N
gene was detected and amplified from throat swabs and Urine samples of the children who tested positive to
measles IgM by PCR amplification. The amplified product was then directly sequenced. The sequence data was
edited and analysed using Mega5 software. RESULTS Measles IgM antibodies were found in 128 (10.6%) children.
Measles RNA was detected from 23 throat swabs and urine samples. Sequences were obtained from 12 of the 23
PCR products. All the isolated strains were identified to be genotype B3 cluster 1 except one isolate that is of Clade
A CONCLUSIONS ltis interesting to report the first MV of clade A from Nigeria. This clade was previously known to
circulate in Europe and Americas. Also, a high rate of divergence among the predominant circulating genotype of B3
cluster 1 was observed.
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Datura yellow vein virus (DYVV) is a distinct plant-infecting nucleorhabdovirus with enveloped bacilliform particles
that accumulate in the perinuclear space of infected cells. There are two known strains of DYVV in Australia, which
infect Datura stramonium and the ornamental Black-eyed Susan (Thunbergia alata), respectively. We have used a
combination of Roche 454 second-generation sequencing of oligo dT-enriched RNA from virus-infected plants and
Sanger sequencing of RT-PCR amplified overlapping fragments to determine the complete 13,188 nucleotides
genome of the T. alata strain. The 3’ and 5’ ends of the genome were confirmed by RACE. The negative-strand RNA
genome of DYVV encodes six genes: nucleoprotein (N), phosphoprotein (P), putative movement protein (3), matrix
protein (M), glycoprotein (G) and polymerase (L) in the order 3’-N-P-3-M-G-L-5'. The genome also features
complementary 3’ leader and 5’ trailer sequences and conserved intergenic regions that are typical for all
rhabdoviruses. The highest sequence identity matches of the viral open reading frames in Blast X searches were
with cognate sequences of Sonchus yellow net virus (SYNV) N, G and L proteins with 51%, 45% and 45%,
respectively. Phylogenetic analysis with other plant rhabdoviruses identified SYNV as the closest relative, clustered
together in a separate branch among other viruses in the genus Nucleorhabdovirus.
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The most defined role of measles virus nucleoprotein (N protein) is encapsidation of viral genomic and antigenomic
RNA, where N proteins tightly associate with the viral genome to form an N-RNA complex that is template for viral
transcription and replication. We had previously demonstrated that the major phosphorylation sites of N protein
(S479 and S510) are involved in various stages of the viral replication. Additionally, we also found that a double-
mutant of both major phosphorylation sites remained weakly phosphorylated, suggesting that unidentified
phosphorylation site exists within the N protein. This minor phosphorylation residue has yet to be identified, and their
functions are poorly understood. In this study, we identified nine putative phosphorylation sites by MALDI-TOF/TOF
mass spectrometry. We prepared alanine substitution mutants for each putative phosphorylation site of N protein and
examined the phosphorylation levels by *2P labeling. Among these nine putative phosphorylation sites, the T279 site
was remarkably phosphorylated. Minigenome expression assays revealed that the eight putative phosphorylation
sites other than T279 were not required for N-protein function, but the T279 site was found to be functionally
indispensable. Limited proteolysis and electron microscopy suggested that a T279A mutant lacked the ability for
RNA encapsidation but was not denatured. Moreover, dephosphorylation of the T279 site by alkaline phosphatase
treatment caused deficiencies in nucleocapsid formation. Taken together, these results indicate that phosphorylation
at T279 is a prerequisite for functional nucleocapsid formation.
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Orchid fleck virus (OFV) has two-segmented negative-sense RNA genome that resembles monopartite genome of
plant nucleorhabdoviruses (family Rhabdoviridae). OFV RNA1 encodes N, P, ORF3, M and G proteins, whereas
OFV RNAZ2 encodes L polymerase. These ORFs except for G have been shown to be expressed in OFV-infected
plants possibly from the as-yet-undetected corresponding monocistronic mRNAs. It was unexplored whether
transcriptional regulation of OFV genome is similar to that of rhabdoviruses. Hence, in this study, the transcripts of
six genes encoded by OFV were molecularly characterized. All of the OFV mRNAs were started with a 5-AA-3'
sequence including one to three non-viral adenine nucleotides which were added at the 5' end of each mRNA, while
their 3' termini were ended with a 5-~AUUUAAAUAAAA(A)n-3' sequence. These data revealed that the conserved 18
nt stretch [3'-UAAAUUUAUUUUGU(U/A)(G/A)UU-5T in the gene junction sequences of RNA1 consists of a 12 nt
gene end (3-UAAAUUUAUUUU-5"), a tetra-nucleotide nontranscribed intergenic [3'-GU(U/A)(G/A)-5'] and a di-
nucleotide gene start (3'-UU-5') sequences. Similar semi-conserved sequences are also present in RNA2. In the 3'-
and 5'-terminal regions of the OFV genomic RNAs, there are putative extragenic regions called the 3' leader and &'
trailer, respectively. Therefore, we conducted similar analyses and showed that the polyadenylated plus- and minus-
strand short RNA transcripts were generated from the 3'-terminal regions of both the OFV genomic and antigenomic
RNAs, providing the first example of plus- and minus-strand leader RNAs in a segmented minus-strand RNA virus.
This study strongly suggests that the transcription strategies of OFV and plant nucleorhabdoviruses are very similar,
in which both having the well-conserved gene-junction sequences and generating monocistronic mRNAs and
polyadenylated plus-strand leader RNAs. Our data provide further evidence that OFV and nucleorhabdoviruses
might have evolved from a common ancestor, even though OFV has a bipartite genome.
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Respiratory syncytial virus (RSV) and Human parainfluenza virus type 3 (HPIV3), members of the Paramyxoviridae,
are the two most common viruses associated with severe respiratory infections requiring hospitalization in children
under 2 years of age. Curcumin is a natural product that has been reported to restrict the replication of influenza
virus, and more recently RSV. We have also tested the ability of curcumin to reduce replication of RSV in human
monocyte (THP-1) and lung epithelial cell lines (A549, Beas2b), but found limited effect at doses that were not
directly toxic to the cells. However, curcumin significantly reduced replication of HPIV3 in THP-1 and Beas2b cells,
while having only a minor effect in A549 cells. We have carried out a more detailed investigation of the mechanisms
of inhibition of HPIV3 replication. We have shown that addition of curcumin to cells as late as 24 hr post infection
was as effective in reducing virus production as adding curcumin before or at the time of infection. These results
suggest that curcumin affects viral replication after the binding and entry stages. As well, we are assessing whether
inhibitors of signalling pathways known to be affected by curcumin also reduce HPIV3 replication. Inhibition of the
MAPkinases p38 and MEK/ERK reduce HPIV3 replication, while inhibition of JNK had no effect. Inhibition of p38
also reduced RSV replication to a small extent.  Other cellular pathways/molecules affected by curcumin are
mTOR1 and hsp90; inhibition of mMTOR1 with rapamycin had no effect on the replication of either virus, while HPIV3
displayed increased sensitivity to a hsp90 inhibitor compared to RSV, consistent with our findings with curcumin.
Ongoing experiments are confirming phosphorylation of MAPkinases after infection, and examining viral transcription
and replication in the presence of inhibitory compounds.
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Zoonotic viruses from wildlife and domesticated animals pose a serious threat to human health. Henipaviruses,
Hendra (HeV) and Nipah virus (NiV), are zoonotic paramyxoviruses which cause severe neurological and respiratory
disease in human with an associated ~60% mortality rate. HeV is transmitted from bats to horses and infected
horses then spread the virus to humans. Similarly, NiV is transmitted from bats to humans via diseased pigs or in
some cases directly from bats. There is currently no approved treatment or vaccine against these for humans and
therefore new therapeutic strategies are required to deal with these infections. A RNA interference whole genome
screen performed by our group identified several host genes required for HeV and NiV replication. The top candidate
host genes included the nucleolar protein fibrillarin. Gene silencing of fibrillarin greatly reduced HeV and NiV
replication as measured by TCID50 and antigen staining. Nucleolar proteins such as fibrillarin are involved in
nucleolar assembly, ribosome biogenesis, cell cycle regulation, cell proliferation and can act as a chaperone for the
import of proteins into the nucleolus. Fibrillarin has previously been shown to interact with viral proteins, we therefore
investigated the relationship of HeV viral proteins with fibrillarin. We found that HeV matrix protein travels to the
nucleolus where fibrillarin resides. Furthermore, HeV infected cells with reduced fibrillarin expression appear more
susceptible to apoptosis, which may be related to the observed antiviral activity. To investigate the specificity of the
observed impact on viral replication by fibrillarin gene knockdown we evaluated the impact of knocking down
fibrillarin expression on the replication of Dengue virus (flavivirus) and H5N1 avian influenza virus. Intriguingly, the
impact appeared to be restricted to the Henipahviruses. These data support the approach that modulation of host
gene expression impacts viral replication and may provide a novel approach to antiviral strategies.
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The length of the genome of measles virus (MeV) is highly conserved at 15,894 nucleotides (nt). Here, we report the
results from complete genomic sequencing of wild-type isolates of MeV with genome lengths of 15,900 nt. Two
genotype D4 viral isolates had a 7 nt insertion in the 3’ untranslated region (UTR) of the matrix (M) gene and a 1 nt
deletion in the 5° UTR of the fusion (F) gene. The net gain of 6 nt complies with the rule-of-six required for replication
competency of the genomes of morbilliviruses. The insertions and deletion (indels) were confirmed in one patient
sample. MeVs can be grouped into eight clades, subdivided into 24 genotypes, based on the highly variable 450
nucleotides coding for the carboxyl-terminus of the N protein (N-450). The positions of the indels were identical in
both viral isolates, even though epidemiological data and the three nt differences between the N-450 of the two
genomes suggested that the isolates represented separate chains of transmission. Identical indels were found in the
M-F intergenic regions of 14 additional genotype D4 isolates that were imported into the US during 2007-2010. Two
viral isolates with indels produced titers in A549/hSLAM and Vero/hSLAM cells that were less than one log TCID50
different from titers produced by two MeVs with standard genome lengths. There were no differences in the size of
plaques produced by viruses with and without the indels. This is the first report of wild-type MeVs with genome
lengths other than 15,894 nt and demonstrates that the length of the M-F UTR of wild-type MeVs is flexible.
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Type | interferon (IFN), one of the most important cytokines in the host innate immune system, is induced by cellular
recognition of pathogen-associated molecular patterns (PAMPs), followed by expression of hundreds of IFN-
stimulated antiviral genes. As for RNA viruses, viral RNA species, such as double-stranded (ds) RNA, produced as a
by-product of viral replication have been reported to serve as PAMPs and to be sensed by Toll-like receptors or
cytoplasmic RIG-like receptors (RLRs). However, it remains unclear what RNA species serve as PAMPs in real viral
infection and how RLRs encounter the viral RNAs in the infected cells. Recently, an antiviral stress granule (avSG)
was reported to function possibly as a general platform for many viruses to initiate antiviral signaling (Onomoto et al.,
PLoS One 7:€43031, 2012). In this study, we found that a representative IFN-inducible virus, Sendai virus (SeV;
strain Cantell), a prototype of paramyxoviruses, did not induce avSG formation, as in the case of strain Z, which has
been well known for its strong antagonism against the IFN system. However, a series of SeV recombinants with a
lack of substitutions of amino acids within the IFN-antagonistic accessory protein C were able to induce avSG
formation in an IFN-inducibility-dependent manner. SeV antigens were not detected in the avSGs even in this case.
These results suggest that, unlike other viruses previously reported, such as influenza A virus, avSG formation is not
required for detection of SeV infection.
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Human parvovirus B19 (B19) could be the cause of the initial immune process that promotes the development of
rheumatoid arthritis (RA) in predisposed humans. It also may influence the clinical course of RA — disease activity
and aggressivity. This study aims to assess whether B19 infection makes course of RA more active and more
aggressive. 88 RA patients (51 - from Latvia and 37 from Lithuania) and 25 healthy individuals were examined for
the presence of anti-B19 antibodies and B19 virus specific DNA by ELISA and recomLine B19 IgG and IgM test, and
nested PCR, respectively. The proliferative activity of T-lymphocytes was estimated on the 3rd and 6th day of
cultivation in the presence of virus or B19 VP1/VP2 peptide, using 3H-thymidine incorporation technique. Indices of
RA activity and aggressivity were analysed depending on the presence of B19 infection markers. In the patients
group with high disease activity B19 active infection markers (virus specific IgM antibodies and/or viremia) were
detected in 20/45 patients, in the group with middle disease activity - in 6/30 patients (p=0.025). In the groups with
low disease activity and remission the patients and positive cases number were not sufficient for comparative
analysis. Also detection frequency of B19 latent or past infection markers in the group with high disease activity was
higher than in the patients group with middle disease activity (25/45 and 24/30, respectively, p=0.025). No patients
without B19 infection markers were identified. In patients with B19 active infection markers the higher mean indices
of disease aggressivity were determined. Lymphocytes of RA patients responded to B19 antigens quicker and more
frequently than those of healthy individuals (50.0% versus 8.0% on the 3rd day, and 73.1% versus 38.0% on the 6th
day). Active B19 infection mostly increases RA activity but also have an effect on disease aggressivity.
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As an emerging public health threat, outbreaks of hand, foot and mouth disease (HFMD) has had an apparent
increase in both frequency and severity in the recent years, particularly in Asia. The disease can result from
infections by a plethora of enteroviruses, with type A enteroviruses, human enterovirus 71 (HEV71) and
coxsackievirus A16 (CVA16) being the most common aetiologic agents isolated during HFMD outbreaks. The
enterovirus capsid is composed of four structural proteins, VP1, VP2, VP3 and VP4. Previous studies on poliovirus, a
type D enterovirus, reported the importance of N-myristoylation of capsid protein VP4 in virion assembly. The N-
terminal myristoylation signal (MGXXXS) of viral capsid protein VP4 is an extremely well conserved feature of
enteroviruses, highlighting the integral role this co-translational modification plays in enterovirus replication. Inhibition
of myristoylation using small interfering RNA (siRNA) to human N-myristoyltransferases (hNMTs) confirmed the
importance of myristoylation in the replication of HEV71. To gain a deeper understanding of the role myristoylation
plays in viral replication, we used myristic analogues, 2-hydroxymyristic acid (20HM) and 4-oxatetradecanoic acid
(40) to inhibit myristoylation of VP4. The two analogues exhibited differential effects on the replication of HEV71 in
rhabdomyosarcoma (RD) cells, with 20HM preferentially affecting VPO cleavage into mature proteins VP4 and VP2
while 40 affected viral replication on general. This implies the involvement of the myristoylated VP4 in viral RNA
synthesis in addition to virion assembly.
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Whole viruses inactivated by a chemical process constitute the current vaccines against Foot-and-mouth-disease
(FMD). Grown in mammalian cells, their main disadvantages are: (1) the instability of the killed virions at ambient
temperature requiring maintenance of a cold chain between manufacture and administration (2) the hazards
associated with dissemination of this airborne virus, which leads to the need for strict bio-containment laboratories for
vaccine production. FMDV is comprised of a capsid made up of 60 copies each of 4 proteins and a single positive
strand of RNA. As an alternative approach to FMDV vaccination we are developing a strategy for the generation of
virus-like particles (VLPs). Their main advantages are: (1) preservation of the three-dimensional structure of the
virus capsid and hence they will, unlike subunit vaccines, provide the full range of viral antigenic sites (2) absence of
the viral genome and thus infectivity, which allows their production in standard facilities. FMDV comprises 7
serotypes; these vary in the level of stability of the virus particles and in their concomitant ability to produce empty
capsids, as a by-product during virus multiplication. No natural empty capsids are generated by serotype O1M, our
chosen target for VLPs synthesis via baculovirus-mediated expression in insect cells. A genetic cassette encoding
the precursor of the structural proteins P1 and the viral protease 3C, that cleaves it into mature capsid proteins, was
designed. To overcome the well documented cellular toxicity of 3C, variants of this cassette were tested in order to
try and improve expression of P1 whilst producing 3C at reduced levels of synthesis and/or activity. In addition in an
effort to generate capsids with improved morphology, the need for myristoylation for FMDV particle morphogenesis
was re-assessed through N-terminal mutagenesis of P1.
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[Introduction] In Japan, the mortality of acute gastroenteritis (AGE) in children under 5 years old is low, however,
prevalence of the disease is still high. The detections of diarrheal viruses including norovirus Gl and Gll, group A
rotavirus, sapovirus, human astrovirus and adenovirus are routinely conducting, however, almost half of samples
remained to be negative for those viruses. Human cosavirus (HCoSV) is a newly identified virus in the family
Picornaviridae. This virus has been detected in stool samples of children with diarrhea or non-polio acute flaccid
paralysis worldwide. In this study, HCoSV was detected in a fecal sample of pediatric patient with AGE in Japan.
[Material and Methods] A total 630 stool samples were collected from children with AGE in 6 pediatric clinics, in
Japan, between November 2011 and April 2012, and screened by (RT-) PCR method for detection of 13 diarrheal
viruses including HCoSV, noroviruses Gl and Gll, group A and C rotaviruses, human astrovirus, adenovirus,
sapovirus, Saffold virus, Aichivirus, human parechovirus, enterovirus, and human bocavirus. [Results] HCoSV was
found in a single sample (10928/JPN) from a boy aged six month. This sample was negative for other 12 diarrheal
viruses. The clinical feature of patient was severe diarrhea, and no other findings including vomiting, fever and upper
respiratory symptoms. Analysis of complete coding-sequence revealed that the HCoSV strain seemed to be
classified as a new genotype in HCoSV-A,. [Discussion] To our knowledge, HCoSV has been found in the samples
with diarrhea as well as healthy condition, and the pathogenicity of HCoSV remains to be uncertain. In this study,
HCoSV strain 10928/JPN was isolated from a pediatric patient with AGE, and other common diarrhea-caused
viruses were not found in the sample. Therefore, HCoSV is seemed to be the viral agents that cause AGE in this
patient.
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Synergism in plants is the classic example of potex-potyvirus interaction and has been reported in different hosts.
Antagonism has been described only between phylogenetic related viruses. Our studies reveal that two non-related
RNA viruses: Papaya ringspot virus (PRSV), a potyvirus; and Papaya mosaic virus (PapMV), a potexvirus produce a
contrasting phenotype in mixed infections on papaya plants. The outcome of the disease depends on the order of
arrival and infection time to their host: a synergistic (detrimental) or an antagonistic (beneficial) interaction. We
observed a remarkable synergistic phenotype when the host was simultaneously infected with both viruses or when
PRSV was firstly inoculated. In both synergistic cases, PapMV was able to increase its transcripts (as has previously
reported), but its translation decreases. Our polysome profiling analysis suggests that PRSV interferes with the
cellular translation machinery preventing the association of PapMV RNA with the polyribosomes and inducing its
massive genomic RNA accumulation. Unexpectedly, when PapMV was primary infected, PRSV symptoms decrease
concomitant with a genomic RNA reduction. However, its Coat Protein accumulation decreases only 30% as
compared to its single infection. Our polysome analysis shows, that he small amount of PRSV-RNA locates in the
highly active translational fractions, allowing its CP accumulation. Also the endogenous EIF1a messenger seems to
be affected when PRSV is present. We estimated that PapMV moves faster in the plant and produces more viral
RNA than PRSV, but PRSV-RNA is more efficiently translated producing more protein per RNA molecule. PRSV
symptom attenuation by PapMV is correlated with a prolonged production of Systemic Acquired Resistance,
detected by the induction of the Pathogenesis-related protein 1 gene and a significant increase in the amount of
Reactive Oxygen Species shown to be involved as a plant response.

International Union of Microbiological Societies Congresses 210



Monday, 28 July 2014 11:00 - 12:00 Room 516/517 A-B

Poster Session
VIR-PM2049 - Polyprotein processing of Cocksfoot mottle sobemovirus

Gabriela Uffert1, Merike S(")mera1, Kart Séber’, Katlin Kivisaar1, Grete Nummert1, Karin Valmsen1, Erkki Truve'
"Tallinn University of Technology, Tallinn, Estonia

Cocksfoot mottle virus (CfMV) belongs to the genus Sobemovirus. It has a positive-sense polycistronic RNA
genome. An ORF2a/2a2b encodes polyprotein(s) exhibiting several different conserved motifs, including the motif
characteristic of a serine protease (Pro) which proposed consensus is H(X32-35)[D/E](X61-62)TXXGXDG. However,
the protease function has been proven only in case of Sesbania mosaic virus (SeMV). Also, the 3D-structure of
SeMV Pro is available. A modeling based on the alignment of the sequences of CfMV and SeMV Pro-s and the
resolved structure of SeMV demonstrates the similarities between them. For SeMV, it has been demonstrated that
four cleavage sites are utilized during a polyprotein cleavage to subsequent proteins. For CfMV, two polyprotein
cleavage sites have been identified during mass-spectrometric analysis of the N- and C-terminal sequences of VPg
that is encoded also in composition of polyprotein. Here we demonstrated that a point mutation in either cleavage
sites abolished infection. Secondly, we have introduced a point mutation into catalytic triad of CfMV putative Pro.
Experiments with different host plants showed that inactivation of viral Pro completely abolished infection. Thus, the
correct cleavage of VPg carried out by viral Pro is essential for CfMV infection. In addition to these two cleavage
sites, we have earlier predicted that there is a non-conventional but well conserved cleavage site E/M between an N-
terminal transmembrane anchor and serine protease domain of CfMV. A point mutation in that putative cleavage site
abolished infection. Hence this site indeed might be important for polyprotein processing. A search for the fourth
possible cleavage site in CfMV polyprotein C-terminus is under the process. The preliminary results of a study about
C-terminal stop mutants suggest that the last 20 amino acids are not needed for viral infection.
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The Polerovirus protein PO is a viral silencing suppressor (VSR) that inhibits host RNA silencing, an anti-viral
defense mechanism, by targeting Argonaute (AGO) proteins for degradation. We previously found that the PO from
three Polerovirus species, Beet Western Yellows Virus (BWYV; POBW), Cucurbit aphid-born Yellows Virus (CABYV;
POCA) and Potato Leafroll Virus (PLRV; POPL), are recognized as avirulence determinants in Nicotiana glutinosa
and induce either resistance with cell death (hypersensitive response; HR) or extreme resistance in the absence of
cell death, depending on the plant accession challenged. To identify amino acids that are critical for PO activities, the
POBW gene was analyzed by serial deletion and by directed mutagenesis at several sites conserved in all three PO
proteins. We also performed systematic mutation analysis of the entire length of the PO protein by sequential
substitution of 6 amino acid blocks with the sequence NAAIRS. We predicted that the modifications could potentially
cause loss of VSR activity and/or loss of HR elicitation in N. glutinosa accession TW59, or gain of HR in N. glutinosa
accession TW61 where no cell death response against POBW previously existed. Mutant clones were co-infiltrated
with GFP into the leaves of N. glutinosa and N. benthamiana to observe for suppression of RNA silencing and
induction of cell death, or with AGO1 to monitor PO-induced degradation. Lysine substitution of two conserved
central arginines caused POBW to elicit more rapid and robust HRs on TW59. Modifications within or deletion of the
last 22 carboxy-terminal amino acid residues (227-249) resulted in POBW mutants that maintained VSR activity, but
displayed impaired ability to elicit HR on TW59, suggesting that PO activities in suppression of silencing and in
elicitation of HR may be distinct.
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We identified a novel virus, Gentian Kobu-sho-associated virus (GKaV) as a candidate of Kobu-sho pathogen in
gentian. Kobu-sho is a syndrome that causes tumorous or hyperplastic disorders on stems, nodes and roots of
gentians. GKaV sequence has a single large ORF that encodes a potential polyprotein of about 7,400 amino acids.
The amino acid sequence did not show significant similarity to any plant viral proteins. We found that expression of
GK32 fragment, a partial 810 nt fragment of the large ORF, induced a typical symptom of Kobu-sho using a transient
assay based on Nicotiana benthamiana-Potato virus X vector system. GK32 expression induced ectopic
development of lignified cells in stem cortex, resulting in tumorous symptom on stems. Furthermore, GK32
expression induced an ectopic development of leaf-like tissue on the abaxial side of veins in normal leaves. In this
study, we examined the localization of GK32 protein fused with YFP by confocal microscopy in N. benthamiana
using Agrobacterium-mediated transient assay. We found that GK32-YFP formed many speckles or plate-like
structures in the nucleus. GK32-YFP colocalized with Arabidopsis thaliana SmB and SmD3 fused with mCherry that
are marker proteins of Cajal bodies in the nucleus. In contrast, GK32-YFP did not colocalize with coilin-mCherry,
another established marker of Cajal bodies. Because SmB and SmD3 are components of mRNA splicing,
localization of GK32-YFP was compared with that of other mRNA splicing factors, U1-70K, U2B" (found in Cajal
bodies) and SR proteins (SR34, SC35 and RS2Z33: found in nuclear speckles but not in Cajal bodies). The results
revealed that GK32-YFP colocalized with U1-70K- and U2B"-mCherry but not with SR proteins-mCherry.
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Beet necrotic yellow vein virus (BNYVV), vectored by Polymyxa betae, causes rhizomania in sugar beet. For disease
control cultivation of hybrids carrying Rz1 resistance is crucial but compromised by resistance-breaking (RB) strains
with specific mutations in the P25 pathogenicity factor at amino acid 67-70 (tetrad). All RB-strains described so far in
US and ES possess an A67V amino acid exchange within the RNA3-encoded P25 pathogenicity factor (tetrads
VLHG and VCHG). BNYVYV recently isolated from Rz1 plants collected in UK, NL and D, displaying patches of strong
rhizomania symptoms, however, displayed the yet unknown P25 tetrad composition AYPR. Loading of virus —free P.
betae population and subsequent resistance test supplied evidence for Rz1 resistance breaking abilities and
demonstrated geographically independent selection of BNYVV RB-strains with different composition of the
pathogenicity factor. To demonstrate selection by Rz1 and effect of RB mutations on relative fitness, competition
experiments between strains were performed. Following mixture of strains with four RNAs, a shift in tetrad variants
was observed, suggesting that strains did not mix or transreplicate. The plant genotype exerted a clear influence on
the frequency of RB tetrads. In Rz1 plants, the RB variants out-competed the WT variants, and mostly vice versa in
susceptible plants, demonstrating a relative fitness penalty of RB mutations. The strong genotype effect supports the
hypothesized Rz1 RB strain selection with four RNAs suggesting a certain tetrad needs to become dominant in a
population to influence its properties. Tetrad selection was not observed when a RB strain, with an additional P26
protein encoded by a fifth RNA, competed with a WT strain supporting its role as second BNYVV pathogenicity factor
and suggesting reassortment of both types.
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Positive controls are essential for PCR reliability and are challenging to obtain for rare, exotic and/or emerging
pathogens and pose biosafety risks if manufactured using infectious pathogens. Custom synthetic DNA inserts can
be designed de novo in tandems of forward and reverse complement priming sequences to be inserted in circular
plasmid vectors. To test this concept, artificial positive controls (APCs) for use in PCR were synthesized to contain
primer sequences targeting four viruses (Barley yellow dwarf virus, Soilborne wheat mosaic virus, Triticum mosaic
virus and Wheat streak mosaic virus) pathogenic to wheat and, as internal control, the plant mitochondrial nad5
gene. Thermodynamics and folding parameters of twenty-four APC inserts were assessed in silico. Two
thermodynamically different APCs, designated optimal and sub-optimal, were cloned and tested using end point
PCR. The optimal APC had a 100% amplification rate, while only 92% of virus-infected plant tissues, commonly used
as reference positive controls, amplified. An array of APC priming sequences from different organisms and/or
previously tested primers can be accommodated in a large and flexible number of positive control targets. APCs will
streamline and standardize routine PCR, improve reliability and biosafety, and create opportunities for development
and commercialization of new synthetic positive control sequences.
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Plant RNA viruses often lack both a 5' cap and a 3' poly(A) tail in their genomic RNAs. Instead, cap-independent
translation enhancer elements (CITEs) located in the 3' untranslated region (UTR) mediate their translation. Although
eukaryotic translation initiation factors (elFs) or ribosomes have been shown to bind to the 3' CITEs, our knowledge
is still limited for the mechanism, especially for cellular factors. A positive-strand plant RNA virus Red clover necrotic
mosaic virus (RCNMV) does not possess a 5' cap and a 3' poly(A) tail in its genomic RNAs, RNA1 and RNA2, and
they initiate translation in a cap-independent manner. RNA1 has a 3' CITE named 3'TE-DR1 that is essential for cap-
independent translation. In addition, RNA1 has an adenine-rich sequence (ARS) upstream of 3'TE-DR1 in the 3'
UTR. Poly(A)-binding protein directly binds to ARS and the binding is required for recruiting 40S ribosomes. On the
other hand, RNA2 does not possess RNA elements like 3'TE-DR1 and ARS, and translation from RNAZ2 is coupled to
RNAZ2 replication. Precise mechanisms of cap-independent translation of RCNMV remain elucidated. Here, we
screened Arabidopsis thaliana mutants to identify which elF4F/elFiso4F components promote the cap-independent
translation of RCNMV genomic RNAs. We found that RCNMV requires all elF4F/elFiso4F component genes for
infection in planta. Using Arabidopsis protoplasts, we show that elF4E, elF4G, and elFiso4G2 are required for
RCNMV replication. We confirmed the requirement of elF4E and elF4G for 3'TE-DR1-mediated translation of RNA1
using luciferase assays in Arabidopsis protoplasts and an in vitro translation system. Furthermore, we found that
elFiso4E and elFiso4G1 are required for translation of RNA2. These results show that the requirements of
elF4F/elFiso4F for cap-independent translation differ between RNA1 and RNA2. Such differential preferences of
elFs between viral genomic RNAs might contribute to regulating viral gene expression during RCNMV infection in
host plants.
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Garlic is one of the major horticultures of the world. Its use is related mainly to cooking and phytotherapy, and Brazil
ranks 29th worldwide and 2nd in South America in its production. However, due to phytosanitary issues associated
to some species of Potyvirus, Carlavirus and Allexivirus, total yielding can be reduced up to 53%. When infection
process begins, plants carry on with physiological and biochemical changes related to activation/blocking of specific
metabolic pathways. Since little is known regarding the accurate physiological and biochemical description of such
modifications associated to garlic viral complex infection, we chose it to be one of the objectives of our research
group. In order to proceed with accurate description comparing virus-free (HP) and infected plants (IP), we used
‘Cateto Roxo’ cultivars, in a 2 x 10 bioassay in green-house. Seeded garlic cloves were evaluated at 30, 60 and 90
days post-seeding (d.p.s.) and at the end of culture cycle for physiological (plant height, dry and fresh weight, total
leaf area, bulb weight) and biochemical (photosynthetic and rubisco activity and total starch, soluble sugars and
proteins) traits. Data was analysed using a T-test (5%). HP developed better than IP for all physiological traits,
except bulb weight at 30 and 60 d.p.s. Also, CO2 assimilation was 20% higher for HP than IP, and contents of
chlorophyll and carotenoids was significantly lower for IP, at all measuring points. Such results may be related to
plant symptomathology, which reduces photosynthetic activity by destroying chlorophyll molecules in affected
tissues. There was no significant difference in total soluble sugars and total proteins between HP and IP, but more
scrutinized investigations using HPLC will be performed to elucidate our results. Starch analysis showed that garlic
plants do not accumulate starch, or if they do so, it stacks at very low levels.
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Cucurbits (cantaloupe, cucumber, pumpkin, squash and watermelon) are economically important cash crops that are
mostly grown in southern United States. Many viruses are known to infect cucurbits and cause significant losses to
cucurbit production annually. During 2008-2012 growing seasons more than 700 cucurbit samples showing virus-like
symptoms were collected from nine southern States. All samples were screened against the antisera of Watermelon
mosaic virus (WMV) by dot-immunobinding assay (DIBA). The results showed that 30% of the samples were positive
to WMV. Total RNA was extracted from randomly selected 57 DIBA positive WMV samples. Coat protein genes of
WMV were amplified using reverse transcription-polymerase chain reaction (RT-PCR) followed by cloning and
sequencing. Phylogenetic analysis of both nucleotide and amino acid sequences of these 57 isolates and previously
WMV isolate reported from Florida reported in 1990 showed high degree of variation in nt sequences of CP genes.
Nucleotide sequences of all WMV isolates from USA were also compared with the available sequences of WMV
isolates in the NCBI database and are discussed.

International Union of Microbiological Societies Congresses 218



Monday, 28 July 2014 11:00 - 12:00 Room 516/517 A-B

Poster Session

VIR-PM2065 - Mapping and characterisation of broad spectrum resistance to Potato Virus Y in Solanum
phureja

Lesley Torrance', Stuart MacFarlane', Graham Cowan', Karen McLean', Glenn Bryan1
"The James Hutton Institute, Dundee, Scotland UK

Potato virus Y (PVY), the type species of the Genus Potyvirus, is the most important viral pathogen of potato
worldwide and is economically damaging in related crops such as pepper, tomato and tobacco. PVY is spread
rapidly by aphids often being transmitted before insecticides repel or kill the vector making host resistance the most
effective control method. A few sources of resistance have been reported in wild species of potato; these are Rysto
from Solanum stoloniferum, Ryadg from S. tuberosum spp. andigena and Rychc from S. chacoense, and they have
been mapped to potato chromosomes XII, Xl and IX, respectively. To date, none of these resistance genes have
been precisely mapped or cloned. We have previously reported the identification S. phureja accessions resistant to
PVY (strains PVYO, PVYC, PVYN and PVYNTN) and PVA. PCR markers published for Rysto and Ryadg did not
associate with resistant plants suggesting that the phureja resistance is novel (1). Further genetic analysis of
segregating populations has mapped the resistance to the lower half of chromosome IX, a location not previously
associated with any known virus resistances. However, more detailed analysis suggests that resistance is influenced
by a second locus in chromosome IV. We found that resistance in some clones was non-functional when the plants
were maintained at 28°C whereas it remained functional in others. The mechanism of resistance was studied by
conducting comparative transcriptomic analysis of infected plants at 22°C and 28°C. In addition, a GFP-tagged PVY
clone was used to study the virus replication and movement in phureja resistant plants compared with plants
containing Rysto. The results of these studies will be presented. (1) Torrance, L., Liu, H., Cowan, G., Bradshaw, J.,
MacFarlane, S (2009). Extreme resistance to potyviruses in Solanum tuberosum group Phureja. Aspects of Applied
Biology 94, 1-4
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Cucumber mosaic virus (CMV) contains three genomic RNAs (RNAs 1-3). We have previously developed the CMV
vector, which is an engineered RNA2 to express a heterogous gene. When N. benthamiana was inoculated with in
vitro transcripts of the CMV vector expressing green fluorescence protein (GFP), we found GFP fluorescence all over
the inoculated and upper leaves. We here constructed the CMV vector in a Ti plasmid. Those constructs of RNA1
and RNA2 were designated pBI-CR1 and pBI-CR3, respectively. RNA2 was modified as a viral vector to create pBI-
CR2A2b. We inserted the GFP gene in pBI-CR2A2b (pBI-CR2A2bGFP) and inoculated it onto N. benthamiana
together with pBI-CR1 and pBI-CR3 using agrobacterium. The result showed that GFP fluorescence was localized
only in the veins of the inoculated and upper leaves. Therefore, CMV spread was different, depending on the
inoculation method. Because 2b is an RNA silencing suppressor (RSS), we initially thought that RNA silencing might
be involved in the CMV vein localization. We then inoculated the CMV constructs in the presence of either 2b or HC-
Pro, another RSS, onto N. benthamiana. When HC-Pro was co-expressed, GFP was again localized in the veins
while the 2b expression allowed CMV to spread. We therefore suspected salicylic acid (SA)-mediated resistance of
restriction of CMV in veins, and co-expressed the SA glucosyltransferase (SGT) gene with the CMV constructs; SGT
can reduce the amount of SA. The results showed that CMV could spread all over the inoculated and upper leaves,
suggesting that SA should be erased to improve the spread of the CMV vector lacking 2b. This work was supported
in part by grants from the Ministry of Economy Trade and Industry in Japan.
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Barely yellow mosaic virus (BaYMV) and wheat yellow mosaic virus (WYMV) are bipartite, plus-sense RNA viruses
belonging to the genus Bymovirus within the family Potyviridae. The only known host of BaYMYV is barley, and that of
WYMYV is wheat in fields. WYMV replicates successfully in mesophyll protoplasts from wheat (cv. Shiranekomugi)
whereas BaYMV shows only limited replication. By contrast, mesophyll protoplasts from barley (cv. Ryofu) support
the replication of BaYMV but not WYMV. The present study examined the role of the eukaryotic translation initiation
factor 4E (elF4E) in determining the host range of BaYMV and WYMV. Two mutant RNA2 cDNA constructs were
generated by replacing a viral gene dispensable for replication with genes encoding Hv-elF4E (from barley) or Ta-
elF4E (from wheat). Co-expression of Ta-elFAE enabled WYMV to replicate in barely mesophyll protoplasts, and co-
expression of Hv-elF4E increased BaYMV replication in wheat mesophyll protoplasts. These results suggest that
elF4E is an important cellular factor that determines the host range of BaYMV and WYMV. The role of the viral
genome-linked protein (VPg) was also examined. A BaYMV RNA1-derived WYMV VPg chimera (BY1.WY-VPg) was
constructed by replacing the RNA1 BaYMV VPg gene with the WYMV VPg gene. The BY1.WY-VPg chimera
successfully replicated in wheat mesophyll protoplasts but lost the ability to replicate in barley mesophyll protoplasts.
Further analysis showed that co-expression of RNA2 Ta-elF4E restored the ability of BY1.WY-VPg to replicate in
barley mesophyll protoplasts. These results suggest that both VPg and elF4E are involved in defining host cell
tropism.
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Pepper mottle virus (PepMoV)-based viral vector containing the nucleotide sequence corresponded to green
fluorescent protein (pSP6PepMoV-Vb1/GFP) showed highly infectious expression on the entire plant of Nicotiana
benthamiana and specific pepper species (Lee et al., 2010). In this study, the stable expression of foreign gene and
the population diversity of the progeny virus from the PepMoV viral vector were examined. Transcript generated from
pSP6PepMoV-Vb1/GFP was initially inoculated on the N. benthamiana (Passage 0). Six serial passages were
performed in the same host. The symptoms and GFP signals under UV light in the plant during passages were
investigated and the nucleotide and amino acid sequence variation (e.g. transition, insertion and deletion) of the coat
protein region was compared with wild type virus sequence. The phenotype and virus concentration of plants during
all passages were similar to wild type virus-infected plant. The RNA sequence encoding the virus coat protein varied
between individual plants. The majority of mutations consisted of silent mutations that it indicated that progenies of
PepMoV viral vector are under the stabilized selection during the host passage and in the systemic host. This result
could support the guideline for biosafety risk assessment of genetically engineered vector for developing living
modified organism.
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Cocksfoot mottle virus (CfMV) is a member of the genus Sobemovirus — a small group of plant viruses with small
icosahedral virions and a positive-sense ssRNA genome. The genome is attached to a viral protein genome-linked
(VPg) at the 5 end and lacks a 3’ poly(A) tail. Usually VPgs are natively unfolded proteins which are covalently
linked through a phosphodiester bond to 5’ end of viral RNAs and subgenomic RNAs. Two amino acid residues of
CfMV VPg have been shown to be phosphorylated. It has been proposed for other viruses that different
phosphorylation patterns of VPg may regulate interactions between VPg and certain host or viral factors which in
turn may be involved in viral replication and/or movement. Therefore it was decided to study the necessity of
phosphorylation of the two amino acid residues in VPg for CfMV viability. Five single mutants and one double mutant
virus were constructed. Phosphorylated amino acid residues T340 and S391 were mutated into alanine one by one
and together, the amino acid residues were replaced with each other or S391 was replaced with glutamic acid to
mimic the charge state of phosphorylated serine. Different host plants were infected — oat cv ,Jaak”, wheat cv
.Zebra“ and barley cv ,Golden Promise®. As a result, it was seen that the necessity of VPg phosphorylation for CfMV
is host dependent. Mutant S391A and double mutant T340A&S391A were unable to infect oats whereas infection
was established in other hosts. No differences from wild type virus were detected with any of the other mutants
regardless of the host specificity. In conclusion we demonstrate that the necessity of VPg phosphorylation of CfMV is
host-dependent.
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Collecting and archiving nucleic acids (NA) are key steps in detection and diagnosis when using PCR for medical,
biosecurity, or microbial forensics applications. Paper-based technologies for collection offer advantages, such as
storage of NA at room temperature. Recovering NA from paper requires only a few steps, but direct PCR is
hampered by the residual paper matrix. Soluble biomaterials, of different thicknesses were tested for suitability as
matrices in PCR amplification protocols. Scanning electron microscopy showed that pore spaces and crevices of the
biomaterials, either dry or wet, and with or without bacteria (Pseudomonas syringae pv. tomato), were retained after
wetting. When the absorbance of residual materials was measured at 260 and 280 nm matrix residues were highest
in the thickest biomaterial, but were not inhibitory to PCR amplification. A novel elution-independent collection device
(EICD), Oklahoma State University patent pending (reference-2010.26), designed for rapid collection of
microorganisms and recovery of nucleic acids, uses the soluble matrix to collect fluids by contact and lateral flow.
Minute pieces (1.2 mm diameter) of the soluble element dissolve directly in commercial PCR mixtures without an
intermediate elution step, thereby streamlining PCR based assays. Eleven different viruses, fifteen bacteria, one
fungus, one insect and one plant gene (used as internal control) were assessed in one-step RT-PCR assays without
intermediate RNA extraction. The resulting EICD prototype was effective for use with sap from infected tobacco
plants and insects. The EICD will be commercialized for agricultural diagnostics by license-holder Bioreba Ag,
Switzerland, whot found the device useful when targeting the plant pathogenic bacteria

Clavibacter michiganensis, Ralstonia solanacaerum. EICD is a simple, rapid sampling choice for in medical,
veterinary, plant health biosecurity, forensics, and food quality applications.
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Hepatitis Delta Virus (HDV) is one of the smallest RNA animal pathogens known and, despite its simplicity, causes
fulminant hepatitis. HDV is a satellite virus that requires the Hepatitis B Virus proteins for its encapsidation, and
hijacks its host RNA polymerase Il (RNAP ll) to transcribe and replicate its genome. However, it remains unresolved
how this virus is able to use the human RNAP Il with an RNA template instead of a DNA template. We previously
identified the right terminal domain of genomic HDV RNA as a promoter for RNAP Il. Mutagenesis suggested that the
secondary structure might be important for RNAP Il acting on this RNA promoter. In the present study, we aimed to
identify RNA promoter features important for HDV replication. We serially passaged an HDV population replicating in
293 cells over a year in order to amplify the viral sequences able to replicate. Then we performed deep-sequencing
of the promoter region of this HDV population. We generated 473,139 sequences representing 2,351 new HDV
variants for this region. Analysis of positions of nucleotide conservation and covariation indicated that the sequence
of this region is heterogeneous and that the rod-like conformation is conserved for both polarities of the HDV RNA
genome. In addition, we identified conserved nucleotides at the tip of the rod-like structure, near the proposed
initiation site of transcription. We corroborated our findings with sequences from HDV variants isolated from various
hosts. Altogether, we identified a conserved RNA structure and localized nucleotides and base-pairs likely important
for an RNAP Il RNA promoter. We also developed a method to analyze both sequence heterogeneity of a viral
population and RNA structural features from high-throughput sequencing data. This approach will be useful to study
viral RNA structures involved in the life cycle of other RNA viruses.
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Eukaryotic positive-strand (+)RNA viruses replicate using the membrane-bound replicase complexes, which contain
multiple viral and host components. Cellular membranes are thought to facilitate the building of viral factories, to
promote a high concentration of membrane-bound viral proteins, and to provide protection against cellular nucleases
and proteases. The membrane lipids and proteins may serve as scaffolds for targeting the viral replication proteins or
for the assembly of the viral replicase complex. However, our understanding of the roles of various lipids and lipid
biosynthesis enzymes in (+)RNA virus replication is limited. In this study, by using two-step affinity purification and
liquid chromatography-tandem mass spectrometry analysis, we identified two Nicotiana benthamiana phospholipase
D (PLD), PLDa and PLD, as interaction partners of Red clover necrotic mosaic virus (RCNMV) replication proteins.
PLD hydrolyses structural phospholipids, such as phosphatidylcholine and phosphatidylethanoamine, to form
phosphatidic acid (PA) and remaining headgroup. PLD and PLD-derived PA are known to be involved in several
abiotic and biotic stress responses in plants. Gene-silencing and pharmacological inhibition approaches showed that
PLDs-derived PA played a positive role in viral RNA replication. In consistent with this, direct application of PA to
virus-infected plant cells or plant-derived cell-flee systems enhanced the viral RNA replication. Using a lipid overlay
assay, we showed that p27 RCNMV replication protein is a PA-binding protein. RCNMV-infected plant leaves
showed high accumulation of PA, leading to the possibility that RCNMV hijacks host PA signaling pathways for
successful RNA replication.
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Vaccination has not only become vital but a lot of revolutionary changes are being observable in the field of vaccine
delivery. Vaccine antigens administered by the oral route are often degraded during gastrointestinal transit. Bile salt
stabilized vesicles i.e. bilosomes are found to be effective in preventing antigen degradation and enhance mucosal
penetration. The aim of the present work was to prepare a combination vaccine system against hepatitis-B (HBsAg)
and anthrax(rPA). Oral immunization induces both mucosal and systemic immune responses, whereas mucosal
responses are not generally observed following systemic immunization. Bilosomes provide needle free, painless
approach for immunization, thereby increasing patient compliance and consequently increasing vaccination
coverage. Bilosomes containing HBsAg and rPA were prepared by a lipid cast film method. Antigen loaded
bilosomes were characterized in-vitro for their shape, size, percent antigen entrapment and stability. Fluorescence
microscopy was carried out to confirm the uptake of bilosomes. The in-vivo study comprised of estimation of IgG
response in serum and slgA in various body secretions using specific ELISA. Bilosomes formed were multilamellar
and were stable in gastric and intestinal fluids. Fluorescence microscopy suggested that bilosomes were taken up by
the gut associated lymphoid tissues. In-vivo data demonstrates that bilosomes produced both systemic as well as
mucosal antibody responses upon oral administration at higher dose levels as compared to intramuscular
immunization but fail to produce any synergistic effect. Thus, HBsAg potentiates the production anti-rPA antibody.
Also measurable sIgA in mucosal secretions were observed. Thus, the bilosomes are a promising carrier for oral
combination vaccines. This approach could be adapted for human use because the mucosal surfaces are the initial
sites of infection and it therefore seems logical to attempt to develop vaccination strategies that evoke appropriate
localized responses to counteract the early events of pathogenesis.
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Trivalent inactivated flu vaccines are currently the best means to prevent influenza infections, even though their
immunogenicity against the large variety of circulating strains is weak. Since the respiratory tract is the favoured site
of influenza infections, mucosal vaccines and adjuvants could greatly boost the protection against this disease. The
papaya mosaic virus (PapMV) virus-like particles (VLPs) have already been shown to enhance the immune response
against the trivalent inactivated flu vaccine and broaden the protection when administered subcutaneously and
therefore acts as an adjuvant. We therefore wanted to determine if PapMV VLPs could improve the immune
response against influenza in the lungs by mucosal vaccination. In the present study, we show that PapMV VLPs
adjuvanted influenza vaccine immunized by the intranasal route significantly increase the amount of IgG, 1gG2a and
IgA in the lungs of vaccinated mice as compared to mice that received the vaccine alone. The addition of PapMV
VLPs to the vaccine in both routes elicits a broadening of the lungs immune response to the conserved influenza
nucleoprotein. Vaccination with the adjuvanted formulation injected intranasally robustly protects mice against an
influenza infection by an heterosubtypic influenza strain, as observed by the lack of symptoms and weight loss
during the challenge. The intranasal route is also more efficient than the subcutaneous route to protect mice from an
influenza infection. We demonstrate for the first time that PapMV VLPs are effective and potent as a mucosal
vaccine adjuvant, in addition to its previous beneficial effects in subcutaneous immunizations.
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Recombinants based on poxviruses have been used widely as foreign gene delivery systems to study many
biological functions of target genes and as vaccines against many pathogens, particularly in the scientific and clinical
field. Based on safety issue, effective expression and ability to activate specific antibacterial immune responses, one
of the most promising poxvirus vectors for human use are the attenuated modified vaccinia virus Ankara (MVA)
strain. Because of the scientific and clinical interest in the platform for the next generation of recombinant poxvirus
vectors, here we developed a recombinant multivalent vaccine multi-rTB encoding the highly immunogenic
Mycobacterium tuberculosis culture filtrate proteins for inducing protective immunity against tuberculosis. Our results
shown that multi-rTB containing novel TB genes encoding 30-kDa antigen complex, 25-kDa membrane protein, 40-
kDa phosphate transporters homologous, and 6-kDa early secreted antigen target protein were effective molecules
for inducing protective immunity against tuberculosis in vaccinated animal models. The multistage strategy not only
protected against initial illness, but controlled reactivation of latent infection and reduced bacterium levels in the lung
of vaccinated animal more effectively than tice BCG alone. Several unique features make MVA recombinants
excellent candidates as vaccine vectors: Firstly, the safety and stability of attenuated vaccine ease for manufacture
and administration. Secondly, the cytoplasmic site of foreign antigen expression with the packing flexibility of the
genome, which allows large amounts of the genome to be deleted and foreign genes to be integrated with infectivity
and thirdly, the ability to induce both antibody and cytotoxic T cell immune responses against many pathogens with
long lasting immunity after a single vaccination. Conceivably, these studies should provide evidence of the potential
utility of multi-rTB for the development of a genetically modified MVA vaccine against tuberculosis.
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The outbreak of human infections with avian-origin H7N9 influenza has raised global concerns about a potential
human pandemic. However, most of the previous H7 vaccine studies showed less immunogenic in humans and
animals. Therefore, the generation of simple and reliable newer vaccines is high priority for pandemic preparedness.
In this study, we aimed to develop a recombinant vaccine by expressing HA of H7N9 (A/Shanghai/2/2013) on the
surface of baculovirus (BacHA). Further, live or inactive form of BacHA (H7N9) vaccine was immunized twice either
intranasally or subcutaneously into mice. The immunogenicity and cross-protective efficacy of the BacHA (H7N9)
vaccine was assessed against homologous H7N9 or heterologous H7N7 subtype challenge. The results showed that
mice immunized subcutaneously with adjuvanted inactive BacHA (H7N9) induced robust cross-neutralizing antibody
responses against H7 subtypes (H7N9, H7N7 and H7N3) compared to subcutaneous or intranasal immunization of
live BacHA. In contrast, mice immunized intranasally with live BacHA stimulated higher HA-specific mucosal IgA
levels in the upper airways, the port of virus entry. Also, intranasal immunization of BacHA of either H7N9 or H7N7
completely protected against 5 MLD50 of heterologous H7 subtype infection. An overall study revealed that
intranasal immunization with live baculovirus displayed HA of either H7N9 or H7N7 vaccine induces antigen specific
humoral and mucosal immunity, and provides cross-protection against heterologous H7 subtype.
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Parotitis, an illness characterized by swollen parotids, varies from a subclinical disease to meningoencephalitis. EBV,
parainfluenza virus; enterovirus and adenovirus can cause the illness but mumps virus (Paramixoviridae family) is
the most frequent. Mumps is a vaccine preventable disease. Argentina has incorporated the vaccine since
1998.Thirteen genotypes from A to N have been described so far. All are defined on the basis of the gen of the SH
protein. In Argentina we are unaware of which genotypes are circulating nowadays. The aim of this study was to
describe a mumps outbreak which affected students from military schools and which took place in 2012 located in
San Juan and Buenos Aires provinces.We received saliva, serum and urine samples from 71 adult patients affected
with severe disease in some of them. They were analyzed by serology and RT-nested-PCR amplifying a fragment
(205bp) of the SH gene that was subsequently sequenced. Positive results: Buenos Aires province (n=48), IgM33 ;
IgG 37, PCR saliva 36,PCR urine 15,sequenced 35. San Juan province (n=23) IgG 14, IgM 10, PCR saliva 18, PCR
urine 7, sequenced18. The sequencing showed 48/53 (90,5%) samples as genotype K. The higher homology found
was with previous sequences detected in Brazil 2007.This homology represented 97,5-98 % from all samples
analyzed. Five cases (9,5 %) were vaccine associated adverse events in patients recently vaccinated (Urabe strain).
Results show the circulation in Argentina of one wild genotype of mumps virus. As this circulation occurred in an
adult military non- vaccinated closed community we suggest the vaccination of all persons who enter there. Despite
the MMR vaccine administration in the young population, it was impossible to eliminate wild Mumps virus circulation .
It would be important to integrate the laboratorial virus surveillance to define how many of parotitis cases are caused
by Mumps virus.
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Live attenuated H7N9 influenza vaccine viruses that possess the hemagglutinin (HA) and neuraminidase (NA) gene
segments from the newly emerged wild-type (wt) A/Anhui/1/2013 (H7N9) and six internal protein gene segments
from the cold-adapted influenza virus A/Ann Arbor/6/60 (AA ca) were generated by reverse genetics. Immunogenicity
and protective efficacy of H7N9 ca vaccine virus was evaluated in ferrets and compared with a previously generated
H7N7 ca vaccine (based on A/Netherlands/219/2003: Min et al, 2010, J Virol 84:11950-60). One dose of H7N9 ca or
H7N7 ca vaccine induced robust serum neutralizing antibodies against homologous virus that cross-reacted with
heterologous wt parent virus. Two doses of the H7N9 ca vaccine, or sequential doses of heterologous vaccines
(H7N7 ca followed by H7N9 ca) greatly boosted serum antibody titers. Ferrets that were vaccinated with one or two
doses of H7N9 ca or sequential H7N7/H7N9 ca vaccines were fully protected from replication of the H7N9 wt
challenge virus in the nasal turbinates and lungs. Ferrets challenged with H7N7 wt virus were also well protected
from viral replication in both tissues. Based on the promising immunogenicity and protection data in ferrets, the
H7N9 ca vaccine is being evaluated in a phase | clinical trial.
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Live attenuated vaccines (LAVs) are the most effective platform to control infectious diseases. LAVs have a highly
favorable benefit-risk profile and excellent cost-effectiveness. Among FDA-approved vaccines, 60% are LAVs.
Nevertheless, here is a remote possibility that a LAV may revert to a virulent form. The maintenance of “cold chain”
accounts for up to 80% of vaccination cost in tropical endemic areas. Each LAV is a heterogeneous population of
genetically distinct virus sub-types, some of which may be responsible for adverse reactions. Testing of LAV stocks
on contaminations, heterogeneity, potency, safety, and efficacy is one of the regulatory challenges for manufactures
of LAVs. To improve LAVs and methods of their application we invented the “infectious” DNA (i-DNA), a novel
vaccination technology combining efficacy of LAVs and advantages of DNA immunization (Pushko & Lukashevich,
2008). A unique feature of this technology is that the full-length copy of LAV is placed in the recombinant DNA
plasmid in the context of optimized eukaryotic promoter and regulatory sequences. Thus, a LAV can be launched in
vivo directly from an optimized i-DNA plasmid. Since LAV i-DNA represents a molecular clone, it will generate a
uniform population of LAV potentially improving safety profile. i-DNA vaccines can be easily genetically modified to
secure attenuated genotype/phenotype and reduce viral fitness. Recombinant i-DNA manufacturing is much easier
for standardization and for control (purity, heterogeneity, and potency) then manufacturing of LAVs. In addition, (i)
application of i-DNA is not dependent on cold-chain; (ii) bacterially-produced i-DNA will induce TLR9-mediated innate
immune responses which will provide “priming” effects before recovery of LAV from i-DNA; and (iii) will promote
development of virus-specific adaptive immune responses. We used this technology to design and launch by DNA
immunization of experimental animals Yellow Fever 17D vaccine, Venezuelan Equine Encephalitis TC-83 vaccine,
and Chikungunya 181/25 vaccine.
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Dengue is a disease caused by one of the four dengue virus serotypes (DENV 1-4), affecting millions of people
worldwide and causing a significant number of deaths annually. There are no effective treatments or vaccine
approaches capable of preventing such infection. Anti-DENV vaccine strategies based on nonstructural proteins as
antigens have been shown to be safer than those based on structural proteins. In addition, anti-DENV cellular
immune response against nonstructural proteins has shown to play a major role in controlling viral replication. The
DENYV nonstructural protein 5 (NS5), the most conserved protein among all serotypes, plays a crucial role in viral
replication and contains most of the DENV major CD8+ T lymphocyte-specific epitopes. In this study, we generated a
recombinant form of DENV2 NS5 expressed in E. coli in high amounts and with preserved properties with regard to
the native protein. Culture conditions were optimized in order to allow over-expression of NS5 as a soluble protein.
The NS5 protein was then obtained with 98% purity degree after a two-step chromatography-based purification
procedure with a final yield of 15 mg per liter of bacterial culture. In addition, the recombinant NS5 protein was
shown to be recognized by a dengue-infected human serum. These results indicate that the recombinant NS5
protein preserves immunological properties with regard to the native NS5 and is suitable for immunization
experiments aiming determination of the putative protective role the protein on the induce immune responses.
Reserch supported by FAPESP and CNPq grants.
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Pan-viral DNA array (PVDA) and high-throughput sequencing (HTS) are useful tools to identify novel virus of
emerging diseases. Although PVDA and HTS work well with isolated virus, they are less sensitive to detect viruses in
tissue samples. This is because of host genomic DNA (hgDNA) contaminating nucleic extract from tissue samples.
Both propidium monoazide (PMA) and ethidium bromide monoazide (EMA) have the capacity to bind free RNA and
DNA but are cell membrane-impermeable and thus are unable to bind protected RNA/DNA such as virion protected
viral genomic material. DNA permanently linked to PMA or EMA following photolysis is not amplifiable by RNA/DNA
polymerase. Thus a PMA or EMA treatment before nucleic extraction could lower hgDNA contamination. To validate
this hypothesis, lung tissue homogenates were spiked with porcine reproductive and respiratory virus (PRRSV) and
were processed with different combination of treatment: with/without ultracentrifugation and incubation with/without
different concentration of EMA or PMA. Following each treatment, total DNA/RNA was extracted. Quantitative PCR
(qPCR) was used to evaluate hgDNA contamination (beta-actin) and PRRSV presence in each DNA/RNA sample.
Finally, PVDA and HTS were used to detect PRRSV in each DNA/RNA samples. Both EMA and PMA treatment
increased beta-actin quantification at least by 11.40+0.52 Ct (p<0.001), indicating an important loss of hgDNA
contamination in these samples. While EMA caused a dose-dependent decrease of PRRSV qPCR detection, no
significant differences were seen in PRRSV gPCR quantification following PMA treatment. Ultracentrifugation pre-
treatment (with/without PMA or EMA treatment) has no effect on hgDNA and PRRSV quantification. Negative results
were obtained by PVDA with untreated samples or samples treated only by ultracentrifugation. However, PRRSV
was detected in PMA and EMA treated samples. More PRRSV DNA probes were positive with PVDA following PMA
treatment compared to EMA treatment. HTS experiments with PMA and EMA treated samples are in progress.
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Parapoxvirus ovis (or OFRV) is the causative agent of the dermatological disease Orf, which primarily infects
ungulates. To establish infection, ORFV requires an open wound to gain access to differentiating keratinocytes.
During infection, viral virulence factors, including VEG-F, drive the differentiation of keratinocytes and promote
vascularization, forming a microenvironment similar to that of solid state tumors. Initial interest in ORFV as an
oncolytic virus stemmed from its natural ability to decrease tumor burden in mice. Additionally, as a member of the
Poxviridae family, the ORFV genome is ~130kb of double-stranded DNA consisting of a conserved core flanked by
variable regions. These variable regions are of considerable interest, as they contain multiple virulence factors and
immune modulatory genes and represent target regions for gene insertion. Also, ORFV infection induces a strong
immune response in sheep and mice, yet there is little evidence of neutralizing antibodies to prevent re-infection. In
the context of an oncolytic, this makes repeat administration a reality that is further accentuated by a low level of
circulating antibodies in the human population. To investigate the potential of ORFV as an oncolytic, a cloning
system was devised to produce recombinant ORFV lacking viral VEG-F and viral Interleukin-10 by homologous
recombination. Initially, ORFV from a symptomatic Ontario sheep was isolated and confirmed as ORFV by PCR and
Western blot. Viral genomic DNA from passaged virus was purified, and used to PCR amplify 1kb flanking regions of
both aforementioned genes. Amplicons were subsequently cloned into a shuttle vector under an ORFV promoter,
flanked by Green Fluorescent Protein, and transfected into Sheep Skin Fibroblasts which were previously infected
with wild-type ORFV. Recombinant plaques were selected by fluorescence, and propagated on Sheep Skin
Fibroblasts. This represents a critical first step to in vitro and in vivo investigations of ORFV as an oncolytic.
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Hendra virus (HeV) occurs naturally in flying foxes (Pteropus spp), the reservoir host, with horses becoming infected
by natural transmission from flying foxes. Although the HeV horse vaccine will reduce the risk of transmission from
horses-to-humans, improved diagnostics is still an important component of HeV disease control. The aim of this
project was to define diagnostic markers for early detection of HeV infection in horses. We have used deep
sequencing, bioinformatics and molecular biology techniques to profile microRNAs associated with HeV infection in
horses. Blood samples were obtained from infected and non-infected horses from a HeV infection trial conducted at
BSL4. MicroRNAs were extracted and sent for deep sequencing and quantified by gqPCR. Using miRDeep microRNA
prediction software we identify 21 differentially regulated microRNAs on days 1-3-5-7 post-infection compared to
uninfected horses. Interestingly, changes in microRNA profile preceded the detection of virus itself, or the onset of
signs of virus infection. We also compared microRNA profiles in different biological samples such as urine, nasal
swabs and blood and found differences in the microRNAs detected as well as differences in their expression pattern.
Furthermore, this study identified potentially new horse microRNAs which are currently being investigated.
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The RepliVax® vaccine platform (RV) is based on flavivirus RNA genomes that are rationally attenuated by deletion
and do not generate a productive infection similar to replication-competent virus. RV vectors are highly attenuated,
capable of inducing robust antibody and T cell responses, and efficacious as shown for vaccine candidates against
several flaviviruses, including Tick-borne encephalitis (TBE). A single dose of RV-TBE induced a robust neutralizing
antibody response in monkeys which was more durable than 3 doses of an inactivated TBE vaccine control. RV-
TBE induced similar genes and temporal expression patterns in macaques as has been observed for YF-17D
vaccinated humans. In addition, to developing RV for flavivirus vaccine candidates we have engineered West Nile
(WN)-based RV vectors to express non-flavivirus immunogens. The full length rabies virus G gene was cloned into
the RV-WN genome and the chimeric virus replicated to high titers (8 logs) in helper cells and expression of RabG
was stably maintained through multiple rounds of in vitro passaging. We evaluated RV-RabG in various animal
models and the vaccine provided durable protection in mice and dogs induced protective levels of neutralizing
antibodies in pigs. The technology is being applied to other non-flavivirus targets. Additionally, RV is typically
administered as virus packaged in helper cells. Alternatively it can be given as nucleic acids (DNA or RNA). DNA
immunization in mice with plasmids containing a RV genome under the CMV promoter induced specific neutralizing
antibody responses similar to vaccination with packaged virus, and provided long term protection from challenge.
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heterologous TBEV subtypes
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Kleanthous', Galina Karganovaz, Konstantin V. Pugachev1
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RAMS, Russia

Tick-borne encephalitis (TBE) is one of the most serious neurological diseases in Europe and Asia. Inactivated virus
vaccines (INV) are available, however multiple doses and periodic booster vaccinations are required to elicit and
maintain protective imunoresponse. A single dose of a novel replication-defective RepliVax®-TBE vaccine candidate
bearing the structural protein genes of a European subtype of TBEV (strain Hypr), was shown to be highly
immunogenic in mice and monkeys. It protected immunized animals from homologous Hypr or surrogate Langat
virus challenge (2013 PNAS 110:13103-8). Whether RepliVax®-TBE is also effective in protecting against
heterologous Far Eastern and Siberian TBEV subtypes was addressed. A single dose of RepliVax®-TBE elicited
efficient cross-protective responses in mice as shown by challenge with several Siberian, Far-Eastern and European
TBEV strains. Sera from RepliVax®-TBE vaccinated Rhesus macaques neutralized the three TBEV subtypes in
vitro, and mice passively immunized with the NHP sera were protected from challenge with Far Eastern and Siberian
strains. Therefore, these data support the use of RepliVax®-TBE based on a European subtype in regions where
TBEV of heterologous subtypes are prevalent.
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Hepatitis C virus (HCV) core protein is the main structural protein involved in viral assembly and virus production.
The maturation of core is achieved by successive processing by signal peptidase (sp), generating the immature form
(191 aa), and by signal peptide peptidase (spp), generating the mature form (177 aa). We identified two acylation
sites, Cys172 and Cys184, important for HCV assembly. Acylation of Cys172 is involved in the anchoring of mature
core to the ER. However, the role of Cys184 acylation is still not well understood. This residue is one of the amino
acids substituted in the spmt mutant, which is resistant to spp cleavage. Our hypothesis is that acylation of Cys184 is
important for spp cleavage and core maturation. To determine if acylation of Cys184 is required for spp cleavage,
we replaced Cys184 by a Ser. We expressed the C184S mutant in hepatic cells (Huh7.5) and examined core
localization by immunofluorescence. Only fully processed protein can migrate to the lipid droplets (LD) in order to
complete virus assembly; immature core stay to the ER membrane. We found that the C184S mutant showed a
diffuse localization pattern consistent with ER localization. This dispersed pattern was also observed with IF176/7AL
mutant, which is resistant to spp cleavage. Acylation inhibitors affected as well the association of WT core to LD. We
also introduced the C184S mutation into Rluc-HCV virus and measured luciferase activity 72 h post-infection to
evaluate the impact of Cys184 acylation on virus replication and production. While C184S mutant had no effect on
replication, the amount of infectious virus released was drastically reduced compared to WT Rluc-HCV supernatant,
which is relevant of impaired spp cleavage. Herein, we present evidence that Cys184 acylation is essential for spp
cleavage and virus production. It provides important insight for understanding of HCV viral assembly.

International Union of Microbiological Societies Congresses 240



Monday, 28 July 2014 12:00 - 13:00 Room 516/517 A-B

Poster Session
VIR-PM2002 - Investigating the role of PCBP2 in the HCV life cycle

Lance Martin"?, Ryan Flynn', Robert Spitale’, Peter Sarnow?, Howard Chang', Selena Sagan®®
"Department of Dermatology, Stanford University, Stanford, USA, *Department of Microbiology & Immunology, Stanford
University, Stanford, USA, *Department of Microbiology & Immunology, McGill University, Montreal, Canada

Hepatitis C virus (HCV) infection is a global health problem with over 170 million people infected worldwide. Our
previous work suggested a new model for the 5° end of the HCV genome in which a miR-122 molecule binds to the
HCV genome across stem-loop 1 (SLI, nts 5-20). This interaction is predicted to stabilize SLI. Interestingly, SLI is
required for viral RNA replication and hence we were curious whether stabilization of SLI by miR-122 provided a
platform for recruitment of proteins required for viral replication. @~ PCBP2, a nucleic acid binding protein with
preference for C-rich motifs, binds to SL1. PCBP2 is induced by type | IFN and viral infection and have diverse roles
in gene expression including RNA processing, translational control and mRNA stabilization. Depletion of PCBP2
results in a loss in HCV RNA and in vitro studies suggest that PCBP2 can circularize dsRNAs flanked by the HCV &’
and 3’ UTRs. The proximity of SLI to the miR-122 binding sites prompted us to investigate whether PCBP2 and miR-
122 physically interact in HCV-infected cells. To our surprise, PCBP2 IP’d miR-122 in both HCV-infected and
uninfected cells. These results led us to hypothesize that PCBP proteins bind to the HCV genome as well as miR-
122 and that these interactions facilitate RNA replication by circularizing the HCV genome. To identify PCBP
binding sites in the HCV genome, we performed individual nucleotide-resolution crosslinking IP (iCLIP) analysis of
PCBPs in HCV-infected cells. Conserved PCBP binding sites mapped to six distinct regions across the HCV genome
including the poly-U/UC region. To investigate the roles of PCBPs in the HCV life cycle, we will combine
mutagenesis studies with assays for viral translation, replication, genome circularization, and particle production. We
anticipate that our mutational analyses will reveal the role of PCBPs in the HCV life cycle.
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Influenza A virus (IAV) causes millions of death through yearly epidemics and the threat of pandemic with new IAVs
such as the H1N1(2009) virus, have stimulated numerous studies on their transmission mechanism. However the
knowledge on how the agent or how environmental factors may impact on IAV persistence is still rudimentary. We
had previously shown that not only IAV can persist for an extended period of time but also that the susceptibility of
the virus to a given temperature or salinity in water over time were not due to genomic degradation. In the aim of
finding the molecular determinants of IAV persistence in the environment, we use |AV pseudotypes based on
lentiviral vectors which provide a way to study viral persistence and where the external structures of IAV could be
easily targeted. In this study, we compared the pandemic H1N1(2009) virus against the seasonal H1N1(1999) virus
in order to comprehend the impact of environmental factors on those viruses. As a result, IAV pseudotypes of the
two H1N1 viruses were generated.The IAV pseudotypes were, then, subjected to various environmental parameters
over time and tested for infectivity. In water, at no and medium salinity levels, no difference were observed between
H1N1 2009 and 1999 pseudotypes as shown with their viral conterparts. Increasing temperature and salinity had a
strong negative effect on the survival of the pseudotyped IAVs, a higher impact on H1N1 pdm pseudotypes than
H1N1 seasonal pseudotypes. In addition, 15 pseudotyped mutants based on the intermolecular comparison of both
viruses on the hemagglutinin (HA) gene were studied and several key-point mutations For a more comprehensive
overview, HAs from other different sub-types such as H3N2 and highly pathogenic H5N1 were included in the study.
We, hereby, show the potential role of the external structures in the survival of IAVs.
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Antibodies recognizing highly variable epitopes in the head of the hemagglutinin protein dominate the human
neutralizing antibody response to influenza viruses. These antibodies interfere with receptor binding and are highly
strain-specific. As a consequence, they only recognize viruses closely related to the immunizing strain. Rare
heterosubtypic antibodies, i.e. antibodies that can neutralize more than one subtype or even genus of influenza virus,
have been described, and their epitopes comprise interesting targets for the development of pan-influenza vaccines.
However, to date it is not clear to which extent such antibodies are also present in humans and what are the factors
that favor their elicitation. We therefore analyzed serum from 305 individuals for the prevalence and predictors of
heterosubtypic antibodies. It was found that vaccination not only promoted higher binding and neutralizing antibody
titers to homosubtypic influenza isolates but also increased heterosubtypic human immune responses. Both binding
and neutralizing antibody titers in relation with age of the donors mirrored the course of the different influenza strain
circulation during the last century. Advanced age appeared to be of advantage for both binding and neutralizing titers
to most subtypes. In contrast, the first virus subtype encountered was found to imprint to some degree subsequent
antibody responses. Antibodies to recent strains, however, primarily seemed to be promoted by vaccination. We
provide evidence that repetitive vaccinations stimulate both homo and heterosubtypic immune responses not only in
young and middle-aged, but also in more senior individuals. Our analyses suggest that repetitive influenza
vaccinations not only prevent infection against currently circulating strains but can also stimulate broader humoral
immune responses that potentially attenuate infections with zoonotic or antigenically shifted strains.
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Background: Cholesterol is reported as an important factor associated with viral infection in many viruses. In 2009,
pandemic H1N1 influenza virus (pH1N1) had caused world-wide panic. Most of the deaths were caused by cytokine
storm and the effect of high concentration cholesterol environment on influenza virus infection is still unknown. In this
study we intend to explore the role of cholesterol in 2009 pH1N1 infection in human lung epithelial cell. Materials and
Methods: The pH1N1 virus strain used was isolated in the Virology Laboratory of the National Taiwan University
Hospital in 2009 and propagated in MDCK cell in minimum essential medium (MEM) containing 2 pyg/ml TPCK-
Trypsin. Calu-3 cells were cultured in MEM supplemented with 1 mM sodium pyruvate. Cholesterol was dissolved in
absolute ethanol before passing through 0.22 pm filter. Sialic acid expression was detected by immunofluorescence
assay. The mRNA expression of cytokines was measured by real-time qPCR. Results: Virus growth curve in Calu-3
cells showed that no significant difference between the growth in culture medium containing 0.04 mM and 0.08 mM
cholesterol. Cell toxicity assay showed that over 80% of Calu-3 cell survived after treating with high concentration of
cholesterol. Cholesterol concentration in cell plasma membrane was significantly increased when cells were treated
with cholesterol. The expression of alpha 2,3- and alpha 2,6-linked sialic acid on Calu-3 was higher at high
concentration of cholesterol. We also observed the adsorption of virus slightly increased and higher mRNA
expression of IL-6 in Calu-3 cell infected with pH1N1 at early stage of infection at high concentration of cholesterol.
Conclusion: We demonstrated more expression of sialic acid in Calu-3 cells at high concentration of cholesterol and
observed a significantly higher expression of cytokines at early stage of pH1N1 infection. It may provide a novel
therapeutic strategy in influenza virus —infected Hypercholesterolemia patients.
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Kagoshima, Japan, *Department of Veterinary Environmental Sciences, Osaka Prefecture University, Osaka, Japan,
*Department of Infectious Diseases, Kyoto Prefectural University of Medicine, Kyoto, Japan, °Research Center for Medical
Glycoscience (RCMG), National Institute of Advanced Industrial Science and Technology (AIST), Tsukuba, Japan,
®Research Institute for Microbial Diseases, Osaka University, Osaka, Japan

Mucus is largely formed by mucins, which consist of a family of N- and O-linked glycoproteins, and produced on the
surface of respiratory epithelial cells during the infections of respiratory viruses, such as influenza A virus (IAV).
However, only a little is known about production and role of mucins in viral infections. Here we show the molecular
mechanism underlying mucin production and its involvement in the regulation of IAV infection. At first, to investigate
the mucin expression in IAV infection, we infected human upper respiratory epithelial cells with several IAV strains
and demonstrated that mucins are markedly increased in the early stage of IAV infection. In addition, lectin
microarray analysis showed that alteration of a variety of O- and N-glycosylation was observed in the cellular
membrane fraction of IAV-infected cells. Furthermore, miRNA microarray analysis showed the downregulation of
miR-17-3p and miR-221, which target GalNAc transferase 3 (GALNT3) encoding a glycosyltransferase that initiates
mucin-type O-glycosylation, in IAV-infected cells. All these observations suggested that IAV infection induces
GALNT3 expression through miRNA regulatory pathway, leading to the mucin production and O-linked glycosylation
alteration in IAV-infected cells. Moreover, analyses using siRNA against GALNT3 and IAV minigenome system
revealed that upregulation of GALNT3 may enhance IAV gene ftranscription and replication. Our results
demonstrated that upregulation of GALNT3 via regulation of miR-17-3p and miR-221 may affect not only mucin
production but also IAV transcription and replication. We are currently investigating the detailed function of GALNT3
in IAV infection by using Galnt3-knockout mice.

International Union of Microbiological Societies Congresses 245



Monday, 28 July 2014 12:00 - 13:00 Room 516/517 A-B

Poster Session
VIR-PM2012 - A large-scale analysis of interspecies transmission of influenza A viruses in pigs

Nipawit Karnbunchob1, Keisuke Ueno1, Manabu Igarashi1, Kimihito Ito"
'Bioinformatics, Sapporo, Japan

Influenza A virus is a zoonotic pathogen that infects avian and mammalian hosts. Wild aquatic birds are natural
reservoirs of all subtypes of the influenza A viruses. Pigs are potential intermediate hosts for viral genetic
reassortment between human and avian viruses. This genetic reassortment can led to new viral strains that might
cause a pandemic. Thus, monitoring influenza A viruses in pig population plays an important role to control the
disease. To clarify viral circulation and transmission in avian, swine and human species, we compared nucleotide
sequences of influenza viruses isolated from birds, pigs and humans. The nucleotide sequences were downloaded
from National Center for Biotechnology Information. If two viruses isolated from different host species have almost
identical sequences, we can consider interspecies transmission happened between these species. The search for
similar pairs of sequences was conducted by using a bioinformatics technique called reciprocal best hits. Two
sequences X and Y are said to be reciprocal best hits, if X is the most similar sequence to Y and Y is the most similar
sequence to X. By looking for the reciprocal best hits among nucleotide sequences of influenza viruses isolated
from different host species, we found a number of possible interspecies transmissions in the dataset. The most
results of the transmission are consistent with the literature that determined those nucleotide sequences, suggesting
that our method can correctly detect interspecies transmission. The prevention of the genetic reassortment between
avian viruses and human viruses in pigs is an important way to reduce the risk of future pandemics of influenza A
viruses. We anticipate that information obtained by our method can contribute to set potential strategies to block viral
transmission.
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Aim:In this study, we aimed to determine respiratory viruses in a short time by multiplex PCR in patients with the
upper and lower respiratory tract infections. Materials and methods:Between January 2007 and August 2013, 1708
patients with the diagnosis of respiratory tract infections were enrolled in the study [45,1% female, 54.9% male, age
range: 5 days-94 years (median: 6 year), 1220 children (median: 3 year), 488 adults (median: 46 year)]. Respiratory
viruses were investigated by multiplex PCR in respiratory samples (nasopharyngeal swab, bronchoalveolar lavage,
trans-tracheal aspiration) from these patients. Results:A total of 1708 patients, 620 (36.3%) patients who were
positive for one or more respiratory virus and 1088 (63.7%) patients were negative. In 57 of these patients (3.3%)
two virus and 6 (0.4%) patients revealed three virus. Most of multiple factors detected samples were belong to
children (89.5%). One or more respiratory viruses were detected in 39.2% of pediatric patients and 29.1% of adult
patients (p <0, 000). Respiratory specimens were obtained from 387 (22.7%) outpatients and 1321 inpatients
(77.3%). In 48.5% outpatients and 32.7% hospitalized patients one or more respiratory viruses were detected
(p<0.000). Distribution of viruses in positive cases was 12.1% pandemic influenza H1N1, 9.0% RSV, 3.7%
rhinovirus, 3.0% influenza A virus, respectively. Conclusion:Respiratory viruses were positive 40% in patients with
acute respiratory tract infections. Multiple viral infections were detected in approximately 4% patients. Alimost 90% of
these patients were found to be of the pediatric patients. If pandemic influenza H1N1 virus is kept separate, the three
most common pathogen were RSV, rhinovirus and influenza A virus, respectively. There was no statistically different
the rates being infected with viral respiratory pathogens between adult and pediatric patients. However, agent
detection rate decreased in patients age grows. Respiratory viruses were detected more frequently in outpatient
compared to hospitalized patients.
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The pathogenicity of H7 subtype avian influenza viruses increases with increasing number of basic amino acids at
the cleavage site of the haemagglutinin (HA) glycoprotein and with the involvement of other viral factors. However,
there is no direct evidence that low pathogenic H7 virus can mutate into a highly pathogenic virus in poultry. In 2009,
H7N6 subtype low pathogenic avian influenza viruses (LPAIVs) were isolated from poultry quail in Japan. These
isolates have three basic amino acids (K-R-R) at the HA cleavage site. In the present study, to evaluate the risk of
the evolution of an H7N6 LPAIV into a highly pathogenic form, an isolate, A/quail/Aichi/1/2009(H7N6), was
intracerebrally passaged in quail and chickens. The HA cleavage site was found to acquire an arginine residue (K-R-
R-R) after eight passages in quail, and another arginine residue (K-R-R-R-R) after 16 passages in quail followed by
one passage in a chick. The K-R-R-R-R sequence is known to be present in highly pathogenic strains. Another four
passages in 1-day-old chicks induced an amino acid substitution (D44N) in the M2 protein. Three more passages in
1 to 3-week-old chickens resulted in four amino acid substitutions (L84R and N495D in HA, G34R in NA and K108N
in NS1). Intravenous inoculation of the latter isolate caused 100% mortality in 4-week-old chickens, whereas the
precursor virus with K-R-R-R-R in HA and D44N in M2 caused 0% mortality. These results show that a highly
pathogenic H7N6 subtype avian influenza virus could be generated from an avirulent strain simply by serial passage
in poultry birds, and that LPAI epidemics need to be controlled because LPAIV, particularly the H7 subtype,
circulates in poultry as HPAIV precursors.
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Nucleopolyhedroviruses (NPVs) of saturniid silkworms are important in both insect pathology and insect-based
technology, because they cause severe damage to silk production in Asian countries and are also utilized as
expression vectors for production of valuable proteins in wild silkworms larger than the domesticated silkworm,
Bombyx mori. Comparative analyses of partial genomic DNA sequences of NPVs isolated from Antheraea pernyi
(Liaoning, China), Samia cynthia ricini (Guanxi, China), and A. yamamai (Nagano, Japan) have revealed their overall
high-homology, strongly indicating that they are variants of an identical NPV, and various mutations such as SNPs
and INDELs. Among them, large deletions were found in two regions, one of which contains the ecdysteroid UDP-
glucosyltransferase gene (egt) and the other contains the cathepsin and chitinase genes (v-cath and chiA). Several
patterns of egt deletion were found in all of the three NPV isolates, while intact egt was detected only in the isolate
from S. c. ricini. These egt deletions include most of the coding sequence, although 28 bp within the coding
sequence as well as 5 and 3’ UTRs remain intact, and have accelerated the speed of killing infected insects as
reported for other NPVs, resulting in the decreased production of progeny viruses. Several patterns of deletion in the
v-cath and chiA region were found only in the isolate from S. c. ricini. These deletions include the promoters and
most of the coding regions of both v-cath and chiA, and have depressed degeneration of infected insects and
release of polyhedral inclusion bodies, resulting in the decreased transmissibility of progeny viruses. Thus, the
saturniid NPVs retain the disadvantageous deletions in the two regions for any reason. For a better understanding of
the mutations, further studies on virus genome diversification and virus-host interactions are in progress.
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Baculoviruses are pathogenic to insects and have been effective in controlling pests in agricultural and forestry
areas. In Brazil, the baculovirus AQMNPYV has been used as a biological insecticide since the early eighties to control
the soybean caterpillar, Anticarsia gemmatalis. Viral clones, derived from wild type (Ag-79) were assayed in
Anticarsia gemmatalis larvae. Two clones showed high difference in their virulence, Ag-01 was the most virulent
(LC50= 750B/mL) and Ag-16 showed lower virulence (LC50= 1301 OB/mL). This study aimed to analyze the
genomic sequence of two AgMNPV clones with high difference on their virulence. The genomes of the viral clones
analyzed showed the presence of a single copy of the pe38 and he65 genes which are in duplicate in the genome of
the Ag-2D clone. Was observed that one of the viral clones (Ag-16), with lower virulence, has many variations in the
ie-2 and pe-38 gene regions, which are responsible to transactivate early genes to start viral replication.
Furthermore, other genes presented alterations like the odv-e56, and which have a essential role in the maturation
and envelopment of the ODV, and bro-a and bro-b genes that are in fused in only one ORF. The hr region number
was also different among clones (Ag-2D with nine, Ag-01 with eight and Ag-16 with seven hrs). Studies on the per os
infectivity factors genes and factors associated with virulence of the host are important to the understanding of the
viral population dynamics in natural conditions and can be valuable in the development of biological control
programs.
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Plant rhabdoviruses cause economically important crop diseases and are commonly vectored by insects in which
they also multiply. The type species of the genus Cytorhabdovirus is Lettuce necrotic yellows virus (LNYV). The
LNYV genome consists of 12, 807 nucleotides and encodes six proteins in the order 3>~ N-P-4b-M -G - L -5".
However, little is known about the functional properties of these proteins. Given that most plant viruses possess
activities to counteract the host's RNA silencing defences, the potential RNA silencing suppressor (RSS) activity of
the LNYV proteins was identified and evaluated in both plant and insect systems. GFP-expressing Nicotiana
benthamiana (16c) plants agroinfiltrated with LNYV protein expression constructs continued to express GFP only in
the presence of the LNYV P protein, indicating local RSS activity. However, on a systemic level, the spread of
silencing was unhindered as upper non-infilirated leaves of 16¢ plants lost GFP expression. Analysis of the small
RNA profiles indicated that LNYV P did not affect short-interfering (si-) RNA accumulation. This suggests the mode
of action of LNYV P is different than the majority of plant viral RSS, which bind to siRNAs. In insect cells, using a
suppressor-deficient, self-replicating Flock House virus (FHV) system, transfected Drosophila melanogaster S2 cells
revealed that none of the LNYV proteins acted as RSS. In contrast, known RSS tombusvirus P19 and FHV B2 were
able to suppress RNA silencing in this system. The RNA silencing pathways in plants include target amplification by
host RNA-dependent RNA polymerases, which appear to be absent in insects. The observed lack of RSS activity in
S2 cells, and inability to suppress systemic silencing and siRNA accumulation in plants suggests that LNYV P may
act on the components involved in the amplification stages of the RNA silencing pathway.
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Human parainfluenza viruses (hPIVs) are one of the important causes of acute respiratory illness (ARI) among
children under age 5. HPIV-3 was the major cause of ARI among all hPIV serotypes, but long term studies of
molecular epidemiology related to hPIV-3 were still lacking in Asia. Of all the hPIV-3 genes, HN (hemagglutinin-
neuraminidase) glycoprotein gene is commonly used to investigate molecular epidemiology by analyzing the
phylogenetic relationships among different strains because it possesses high degree antigenic diversity. It could be
distinguished into 3 major clusters, A, B, and C, based on the nucleotide sequence of the full-length HN gene. HPIV-
3 of the clusters A and B circulated mostly in the last century, while cluster C circulated globally after 2000. In this
study, we have collected hPIV-3-positive samples from National Taiwan University Hospital (NTUH) between 1988
and 2013 to investigate the molecular epidemiology of hPIV-3 in Taiwan. According to the record of virus isolation
from 2000 to 2012, we found that more hPIV were isolated after 2006, and 95% of them were hPIV-3. Phylogenetic
analysis of the full-length HN gene indicated that hPIV-3 isolates in Taiwan in late 1980s and middle 1990s belonged
to the cluster C and clearly different from the hPIV-3 isolates from western countries in the same period. The hPIV-3
strains responsible for the increasing cases after 2006 in Taiwan were mainly belonged to clusters C1 and C 3 which
caused the outbreaks around the world. This is the first report to indicate that hPIV-3 of cluster C has been prevalent
in Asia since late 1980s.
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Large-scale ecological study of the circulation of APMVs in wild birds in the Central Asian region was conducted to
isolate the urgent virus, define their ecological niches and phylogenetic relationships. Kazakhstan has an extensive
territory which two large flyways of water birds cross — the Siberian-Black Sea—Eastern-African and the Central-
Asian—Indian. It has numerous places of nesting, moulting and summer concentration of birds. There is little
information about the circulation of APMVs among wild birds in Kazakhstan and wild avifauna. More than 5000
samples from wild birds representing 17 orders, 38 families and 155 species were tested. All in all 34 strains of
APMVs were isolated and 25 from them were APMV-1 and two isolates belonged to APMV-4, 6 isolates were
APMV-8 and one APMV-6. These obtained data indicate the prevalence of 0.5%. Analysis of virus-host interactions
showed the prevalence of APMVs only within the order Anseriformes (ducks, swans and geese) and all the rest 16
orders were negative. Ratio between ducks, swans and geese as APMV carriers was 16:1:17 respectively. APMV-4
and APMV-1 strains were isolated in the middle and at the end of 2000s, APMV-6 and APMV-8 strains in 2013.
Geographical distribution shows that APMV-1 strains from wild birds were isolated in Tengiz-Korgalzhyn lakes
system in Central Kazakhstan and one isolate in Southern Kazakhstan, APMV-4 and APMV-6 in Southeastern
Kazakhstan in Balkhash-Alakol lakes system and APMV-8 in Northern Kazakhstan. Phylogenetic studies of a
fragment of F-gene of the most important APMV-1 serotype showed the divergence of them into two classes 1 and 2.
Kazakhstan strains from wild birds formed a cluster of viruses inside the class 1, which include lentogenic viruses
with low or apathogenic properties. Identity belong viruses was 98 %. Isolated APMV-1 stains had cleavage site
SGGERQERLVG typical for lentogenic strains.
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One of the first defenses against infecting pathogens is the innate immune system activated by cellular recognition of
pathogen-associated molecular patterns (PAMPs). Virus-derived RNA species are thought to serve as PAMPs for
infection of RNA viruses. Many of the viruses have been shown to possess the ability to antagonize the innate
immune system to escape from it. Here, we compared two Sendai virus (SeV) strains, Cantell and Z, showing
extremely different phenotypes in IFN-B inducibility. Such difference was dependent on the presence of a massive
amount of copyback-type defective-interfering (DI) genomes, strong inducers of IFN-f, even in the commercial stock
of Cantell but not on deficiency in IFN-antagonistic accessory proteins C and V. Cloning analysis by sequential
limiting dilutions revealed that the Cantell stock contained at least two types of viruses with high and low producibility
of the copyback-type DI genomes. Serial passages of the DI-producing clone resulted in rapid accumulation of the DI
genomes, paralleled with inducibility of IFN-(, but serial passages of the other clone had no such effect, indicating
that the accumulation of DI genomes in the Cantell stock was due to emergence of the DI-producing virus.
Surprisingly, such remarkable difference of these clones was proven to be virtually depending on a single amino acid
substitution within the N protein by comparisons of their genome sequences and recombinant SeVs possessing N of
these clones in the backbone of strain Z. N protein of the Dl-producing clone resulted in lower density of
nucleocapsids than that of the DI-non-producing clone, probably causing the different producibility of the DI
genomes. The results indicate that the N protein of SeV plays a critical role in restricted production of DI genomes to
avoid recognition of infection by host cells.
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Background: Patients, who receive hematopoietic stem cell transplantation (HSCT), are vulnerable to infectious
diseases including respiratory viral infections (RVIs) due to severely impaired immunity. However, not a few RVIs
remain undiagnosed due to lack of clinically available diagnostic methods. Therefore, there are few prospective and
comprehensive studies on this issue. Objective: The objective of the present study is to prospectively survey the
outbreak of RVIs in the patients, who received HSCT and to clarify the morbidity in such patients. Patients and
methods: HSCT patients in Toranomon Hospital, Tokyo, Japan, were enrolled in the study from Jun 2010 to May
2012. Oropharyngeal (OP) swab or bronchoalveolar lavage samples were collected weekly regardless of symptoms
during the period of -6 and 100 days of HSCT. Viruses were isolated using Vero, HEL, HEp-2 and MDCK cells. For
predominantly isolated parainfluenza virus 3 (PIV-3) strains, the nucleotide sequence of the hemmaglutinin-
neuraminidase (HN) gene was determined and the phylogenetic analysis was conducted to estimate the infection
route. Results: Among 268 post-transplant occasions, RVIs were isolated from 64 patients; 3 asymptomatic, 21
upper respiratory tract, and 40 lower respiratory tract infections. The RVIs were caused by PIV-3, PIV-2, PIV-1,
influenza A, respiratory syncytial virus, and enterovirus in 51, 5, 2, 2, 2, and 1 occasions, respectively. Relatively
large outbreak of respiratory infections due to PIV-3 was demonstrated every year. Most PIV-3 isolates in each
season aggregated in a single cluster in phylogenetic analysis, suggesting that the PIV-3 respiratory infections
occurred as a form of nosocomial infection. Conclusion: PIV-3 is one of the most important RVI pathogens in patients
with HSCT, because it easily spread as a form of nosocomial infection. For prevention of nosocomial PIV-3
infections, virological diagnosis is necessary, indicating the importance of the development of rapid diagnostic kits for
PIV-3.
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Nipah virus (NiV) is a member of the genus Henipavirus, which emerged in 1998. NiV causes severe encephalitis in
human with highly mortality. We had previously reported that NiV nonstructural C protein played key roles in NiV
pathogenicity, but its detailed mechanism has been still unknown. In the present study, we analyzed the localization
of C protein to elucidate its function. We observed that NiV C protein expressed from a transfected plasmid was
mainly localized to the cytoplasm, but partially to the nucleus. We showed that the N-terminal and the C-terminal
regions were necessary for nuclear accumulation of C protein. The N-terminal region fused with EGFP distributed in
the cytoplasm, whereas the C-terminal region fused with EGFP distributed in both the cytoplasm and the nucleus.
Further, alanine scanning mutagenesis identified the amino acid residues of NiV C protein required for the
localization to the cytoplasm. The sequence of the region did not contain previously reported NES like motif. The
intranuclear accumulation of NiV C protein was not enhanced after leptomycin B treatment. These results suggest
that NiV C protein has the ability to shuttle between the nucleus and the cytoplasm and the nuclear export pathway
of C protein is distinct from the CRM1-dependent pathway.
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Nipah virus (NiV) is a recently emerged severe human pathogen. The NiV phosphoprotein (P) is important for
efficient encapsidation of viral RNA and plays important role as polymerase cofactor. The crystal structure of the
tetramerization domain (residues 442-584) was determined by the multiple isomorphous replacement method. The
NiV-P structure consists of three a-helices, which are stabilized by interactions with the neighboring helices,
including three hydrogen bonds. Further, to elucidate the critical part of the interface that maintains the tetramer
formation, site-directed mutational analysis was performed. Some mutants adversely affected minigenome
replication. These results showed that C-terminal half of the third a-helix must significantly contribute to the
stabilization of the coiled-coil tetramer of NiV-P.
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Genetic characterization of wild-type measles viruses is a critical component of laboratory surveillance for measles
because this information helps to identify the source of the virus and can help verify the absence of endemic
transmission of virus in countries with measles elimination goals. Measles elimination was verified in the United
States in 2001, and this report describes virologic surveillance that was conducted to monitor the maintenance of
elimination. Between 2001 and 2013, sequence data from clinical specimens and viral isolates were obtained from
confirmed measles cases in the United States. Sequences representing 95 outbreaks and 115 sporadic cases
indicated the presence of 11 of the 24 recognized measles genotypes. The most common genotypes detected were
genotype D4, usually identified from imported cases from European countries, and genotype D8, associated with
importations from numerous countries including Thailand, India, Romania and the UK. A number of viruses
belonging to genotype B3 were imported from India and Africa as well as genotype H1 from China. Multiple
genotypes were detected from cases in which the source of infection was unknown suggesting that these cases had
multiple sources. The diversity of the measles virus genotypes observed in the in the United States during the post
elimination era was consistent with the epidemiological data showing sustained lack of endemic transmission, and
the multiple genotypes detected reflected the various imported sources of virus.
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Taiwan has been rabies-free since 1959. However, in middle of 2013, ongoing rabies outbreaks among Ferret
badgers have happened in Taiwan. From the genome sequencing and phylogenetic analysis of 10 Ferret badger
Rabies virus (RABV) isolated in 2013, Taiwan Ferret badger RABV could be divided into 3 groups those are
significantly different in geographical distributions—TW]I (locating in east part of Taiwan), TWII (locating in south part
of Taiwan), and TWIII (locating in central part of Taiwan). In the N, P, M, G, L gene segments, TWIl and TWIII
showed nucleotide divergence about 5%, and it is lower than both compared with TWI. In Taiwan, the most cases
were restricted in Ferret badger, but only one dog outbreak was due to a rabid Ferret badger biting. RNA copy
number detection based on real-time RT-qPCR showed 40,000-fold higher RABV RNA copy numbers from rabid
Ferret badger brain sample, compared to rabid dog brain. This RABV RNA copy number detection result may
indicate cross-species transmission of Ferret badger RABV with a lower replication capacity in a non-original host.
Commissioned MCC tree analysis by Mackay Memorial Hospital showed obviously Ferret badger RABV of Taiwan
and China were descended from a common ancestor, and two groups were divided apart in 1883. Branched
phylogenetic tree pattern of Taiwan Ferret badger RABV occurred at least 66 years ago, and it could be inferred
these rabies virus groups have been latent in Taiwan for a long time.
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INTRODUCTION: The Nigerian vaccine-derived poliovirus serotype 2 (VDPV2) outbreak has been the largest
globally with almost all the isolates recovered being recombinants with nonstructural region of nonpolio enterovirus
species C (NPESC) origin. Despite this, there has been under-reporting of NPESC members in the country,
consequent of the cell lines included in previous isolation protocols. Therefore, in this study we examined the impact
of including other cell lines in the isolation protocol on the recovery and diversity of NPESC members.
METHODOLOGY: Fifteen environmental samples previously concentrated and analysed as part of the poliovirus
environmental surveillance program in Nigeria were randomly selected and inoculated into MCF 7 and LLC-MK2 cell
lines. Isolates were typed as enteroviruses and species C (EC) members using different RT-PCR assays.
Afterwards, confirmed EC isolates were inoculated into L20B cell line to detect polioviruses. Subsequently, partial
VP1 and 3D genes of species C isolates were amplified and sequenced. Finally, isolates were genotyped and
analysed for recombination. RESULTS: Forty-eight (48) isolates were recovered from the fifteen samples, 47
(97.9%) of which were enteroviruses. Of the enteroviruses, 32 (68.1%) were ECs, 19 (40.4%) were polioviruses and
13 (27.7%) were NPESC members. All 13 NPESC isolates were recovered on MCF 7 and include CVA13 (clusters A
and C) and CVAZ20. Also, phylograms showed evidence of recombination between Nigerian CVA13, CVA20 and
OPV2 to make the circulating VDPV2 isolates. Furthermore, NPESC isolates were recovered from 3 concentrates
that had been previously reported negative for enteroviuses when analysed on RD and L20B cell lines.
CONCLUSIONS: NPESCs are circulating in Nigeria and their under-reporting was due to the combination of cell
lines used for enterovirus isolation in previous reports. Also, CVA13 and CVAZ20 isolates circulating in Nigeria might
have provided the nonstructural region for the characterised circulating VDPV2s recovered in the outbreak.
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Enterovirus 71 (EV71) is a single-stranded RNA virus belonging to the Picornaviridae family. EV71 release after
completing replication has been suggested by the caspase-induced apoptosis, but the defined mechanism(s)
involved are not fully understood. In this study, we addressed the role of endoplasmic reticulum (ER) stress-induced
apoptosis in EV71 release after one round of replication. We demonstrated that EV71 infection enhanced the
phosphorylatation of IRE1 (Inositol-requiring enzyme 1) and its downstream target c-Jun N-terminal protein kinase
(JNK). We observed that knockdown of IRE1 and JNK2, but not JNK1, results in a decreased level of virus titer,
which was due to the attenuated viral protein expression and viral RNA replication. This was further ratified by the
treatment of a JNK inhibitor SP600125 in the early stage. Addition of SP600125 and a caspase inhibitor Q-VD-OPh
at a later stage without influencing virus replication resulted in reduction of viral particle release. Silencing IRE1 and
JNK2 but not JNK1 abolished caspase and PARP cleavage, supporting our current hypothesis that cellular IRE1-
JNK2 pathway is involved in EV71-induced apoptosis, which in turn facilitates virus release.
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Enteroviruses are positive-sense, single-stranded RNA viruses that can cause a variety of human diseases ranging
from acute flaccid paralysis, meningitis to hand, foot and mouth disease (HFMD). In recent years, enterovirus 71
(EV71) has emerged as a clinically significant enterovirus due to its strong association with neurological
complications in HFMD outbreaks. Given the lack of therapeutic options, there is a need to identify novel inhibitors of
EV71. Cardiac glycosides (CG) are well-established inhibitors of the Na+/K+ ATPase that disrupt the cellular milieu
of Na+ and K+. From the screening of a natural products library, we report the identification of several CGs (including
peruvoside, ouabain and bufalin) as non-toxic potent inhibitors of EV71 at nanomolar concentrations. Similar
inhibition was found against coxsackievirus A16 (CA16) and echovirus 7 suggesting a pan-entero antiviral activity. In
vivo efficacy was demonstrated in a 1 week-old Balb/c mouse model for EV71. Strand-specific RT PCR and a
bicistronic IRES luciferase reporter assay revealed that viral RNA replication was inhibited by peruvoside while EV71
IRES-driven translation was not. Using small molecule inhibitors, we identified calcium influx, calcium store depletion
and Src kinase signaling as critical processes in peruvoside’s anti-EV71 activities. siRNA-knockdown of genes in
these pathways (RYR1, ITPR3 and Src) also led to a reduction in peruvoside’s anti-EV71 potency. In addition,
immunofluorescence microscopy revealed a disassembly of Golgi stacks into perinuclear vesicles by peruvoside
treatment that is distinct from the Golgi haze in brefeldin A (BFA) treatment. The phosphorylation of GBF1 in
response to a calcium/kinase signal during mitosis has been reported to cause a similar phenomenon. To this end,
we noted increased levels of GBF1 phosphorylation in peruvoside-treated cells. These findings suggest that CGs
may inhibit enteroviruses by modifying host factors needed for viral replication and potentially lead to new therapies
for diseases caused by enteroviruses.
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This study try the one-step real-time reverse transcription polymerase chain reaction (one-step rRT-PCR) to
detecting and distinguishing between duck hepatitis A virus type 1 (DHAV-1) and type 2 (DHAV-2).Applying the rRT-
PCR for DHAV-1 and DHAV-2 virus distribution test.Thirty DHAV-1 and DHAV-2 antibodies free 1-day -old ducklings
were inoculated oral with 0.5 ml of viral suspension containing 1.45 LD50 with DHAV-1 strain (04D). Thirty ducklings
were inoculated oral with 0.5 ml of viral suspension containing 0.43LD50 with DHAV-2 strain (04G). Three ducklings
were euthanatized at 2, 4, 8, 12, 16, 20, 24, 28, 38,36h post-inoculation(PI).Applying the rRT-PCR for DHAV-1 and
DHAV-2 virus distribution test, the DHAV-1 viral nucleic acids can be detected from lung, liver and intestine at 24th
hour post inoculation of 1-day-old ducklings with DHAV-1, and the DHAV-2 viral nucleic acids can be detected from
lung, pancreas, liver and intestine at 32nd hour post inoculation of 1-day-old ducklings with DHAV-2. The ducklings
began death at 30th hour Pl with DHAV-1 and at 36th hour Pl with DHAV-2. These results suggest that ducklings
infect DHAV as fast as 24th hour virus would distribute to other organs.
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Turnip mosaic virus (TuMV) is a positive single stranded RNA virus and belongs to the genus Potyvirus. Its genome
(10 kb) encodes a polyprotein that is proteolytically processed into 11 viral proteins. TuMV infection induces the
formation of endoplasmic reticulum-derived vesicles that are involved in viral replication and intercellular movement.
The viral protein responsible for vesicle formation is a 6 kDa membrane protein known as 6K2. 6K2-induced vesicles
can be observed by confocal microscopy following infection of Nicotiana benthamiana plants with a cDNA clone of
TuMV that produces 6K2 as a red or green fluorescent protein fusion. Longitudinal histological sections of infected
stem tissues were made and 6K2 vesicles were observed in xylem vessels. Xylem sap was collected and was found
to be infectious. Electron microscopy negative staining showed the presence of viral particles in the sap. Western
blot analyses on xylem sap confirmed the presence of viral proteins, and also host proteins, such as the initiation
eukaryotic initiation factor 4E. The presence of viral proteins and particles raises new questions on systemic infection
through the xylem by plant viruses.
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The resistance gene to Potato virus Y (PVY), Rychc is known to confer extreme resistance on potato plants; PVY is
unable to multiply or multiplies at a very low level in the cultivars with the gene. To revalue their effect, PVY-O, PVY-
N and a new strain PVY-NTN which occurred since 1990s were mechanically inoculated with carborundum to the
potato cultivar "Konafubuki" having Rychc, and symptoms were compared with two potato cultivars "Alwara" and
"NY121" having similar extreme resistance genes, Rysto and Ryadg, respectively. The three PVY strains induced a
few small necrotic spots only on Konafubuki leaves but not on NY121 or Alwara three weeks after inoculation. The
three cultivars did not show systemic symptoms six weeks after inoculation; however, the PVY strains were all
detected from some of both inoculated leaves and upper leaves of the potato cultivars by RT-PCR and RT-PCR-
MPH (Microplate Hybridization) although TAS-ELISA failed to detect PVY. Transmission to new tubers was not
confirmed. We further examined the resistance mechanism to PVY-NTN, using Konafubuki. Potato plants rarely
developed systemic symptoms (necrosis) when cultivated for a long term (more than two months after inoculation).
Necrotic spots on inoculated leaves and necrosis on upper leaves were cut off and used to inoculate tobacco leaves
“Nicotiana tabacum cv X-nc”. Infection of PVY-NTN was confirmed on some tobacco plants, suggesting that PVY-
NTN was present on necrotic spots and necrosis on Konafubuki leaves. Infected tobacco plants were, then, grafted
to Konafubuki potato to find clear stem necrosis around the grafted part on a few potato plants. In conclusion, Rychc
gene incited extreme resistance reactions in which the three PVY strains were able to infect slightly but failed to
transmit to new tubers. The new strain PVY-NTN induced the same symptoms as did PVY-O and PVY-N.
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Tomato ringspot virus (ToRSV, a nepovirus) replicates in association with endoplasmic reticulum (ER)-derived
membranes. The ToRSV NTP-binding protein (NTB) and the NTB-VPg polyprotein, which includes the VPg domain,
are integral membrane proteins associated with ER-bound replication complexes. Membrane association of NTB is
directed by an N-terminal amphipathic helix and two C-terminal hydrophobic helices separated by a few amino acids.
The first C-terminal hydrophobic helix directs the translocation of the C-terminal region of NTB-VPg in the ER lumen,
resulting in the recognition of an N-glycosylation site in the VPg. A putative signal peptidase (SPase) cleavage site
was identified in the region separating the two C-terminal hydrophobic domains, and cleavage at this site was
confirmed in vitro using canine microsomal membranes and a construct (cNTB-VPg) containing the C-terminal region
of NTB and the VPg. Ectopic expression of cNTV-VPg in plants allowed the identification of cleavage fragments that
were consistent in size with processing at the predicted SPase site. Variations in the C-terminal region of NTB-VPg
are observed among ToRSV isolates. The VPg N-glycosylation site is conserved in the ToRSV-Rasp2 and ToRSV-
GYV isolates, but not in the ToRSV-Rasp1 isolate. The second hydrophobic domain is only weakly predicted in
ToRSV-Rasp1 due to the deletion of two hydrophobic amino acids. Finally, the region of the predicted SPase
cleavage site contains several point mutations in TORSV-Rasp1. These variations correlated with reduced cleavage
of the ToRSV-Rasp1 cNTB-VPg protein at the predicted SPase site in vitro. Similarly, release of protein fragments
corresponding to the predicted SPase cleavage was not observed in planta for this isolate. Taken together, these
results suggest that the C-terminal region of TORSV NTB-VPg is cleaved by the signal peptidase in plants, but the
efficiency of cleavage varies with the isolate.
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Replication proteins of known RNA viruses share highly conserved motifs, such as helicase and polymerase motifs,
suggesting a common evolutionary ancestor. The plant potyviruses express their replication proteins as functional
cluster (cl-6k-Nia-Nib) on an approximately 340 kD polyprotein with Nib as the catalytic subunit of the viral replicase
(RNA-dependent RNA-polymerase or RdRp). Nevertheless, there is increasing evidence that the viral replicase
(RDRP) is composed of both viral and host proteins. This is also supported by the trans-activity of the Nib protein
which may be recruited to the replication complex through protein-protein interaction with viral or host factors or
through RNA-protein interaction. We are investigating host proteins for their possible role in the viral replicase
complex of the plum pox potyvirus (PPV). To address this, an expression library of Nicotiana benthamiana (kindly
provided by Prof. Bol, Gorlaeus lab, Leiden, Netherlands) was screened for proteins that interacted with the Nib from
PPV in a yeast two-hybrid system (2HS) under the control of three reporter genes. 12 independent clones
significantly interacted with Nib, but were negative against all non- related baits tested. Amongst the 12 putative
positives, the majority could be subdivided into a class representing nuclear-encoded chloroplast proteins and a
class consisting of putative RNA-binding proteins. We believe that the large number of positives found in the 2HS is
due to the multifunctional domains of the NIb protein. Further discrimination tests resulted in 3 independent survivor
clones showing protein-protein interaction by the use of heterologous RdRp probes. Supported by contract number
B104-CT97-2300.
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Plants possess multiple tiers of immunity, the most specific of which involves resistance proteins that provide
effector-triggered immunity (ETI). ETI is often associated with the hypersensitive response (HR), a type of
programmed cell death. The 14-3-3 gene family is highly conserved across eukaryotes and acts in myriad cellular
processes, including plant immunity involving resistance (R) proteins that mediate ETI. Using co-immunoprecipitation
and mass spectrometry, we identified a 14-3-3 isoform from Nicotiana benthamiana interacting with the amino-
terminal, coiled-coil domain of the R protein Tm2-2 from Solanum lycopersicum (tomato), which confers resistance
against Tobacco mosaic virus (TMV) through recognition of the virus 30K movement protein (MP). By silencing N.
benthamiana 14-3-3 homologs using virus-induced gene silencing (VIGS), essential roles in plant defenses and the
HR-like response are being investigated. Eleven14-3-3 homologs identified from the N. benthamiana genome
database were cloned into the Tobacco rattle virus vector pTV:00, transformed into Agrobacterium tumefaciens and
agroinfiltrated into N. benthamiana leaves to induce 14-3-3 gene silencing. To detect roles for 14-3-3 proteins in
plant resistance responses, N. benthamiana silenced for different 14-3-3 genes were examined for loss of HR-like
responses when challenged with the Polerovirus PO protein from Sugarcane yellow leaf virus (SCYLV), which
induces cell death when expressed in N. benthamiana through an unknown R protein, or with the TMV MP in the
presence of Tm2-2; the degree and specificity of silencing was assessed by RT-PCR. At the same time, interactions
between the ten 14-3-3 genes described from tomato (TFTs) and Tm2-2 or the TMV MP were examined by co-
immunoprecipation, as well as the effect of TFT overexpression on R protein-mediated HR. Data from these studies
will be presented and the potential of a biological role for 14-3-3 proteins in TMV MP- or SCYLV PO0-induced immune
responses will be discussed.
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Uncoating of a virus particle to release its nucleic acid is a critical aspect of the viral multiplication cycle, i.e., the
establishment of infection. We are interested in studying the role of HSP70 homologs in the uncoating process of
CNV. Identification of such host components could assist in the development of host-directed therapeutics which
could have a great impact on virus disease management. We have found that HSP70 protein levels increase
significantly during CNV infection in Nicotiana benthamiana. HSP70 has been found to coimmunoprecipitate with the
CNV coat protein (CP) and low levels also copurify with CNV particles. CNV/HSc70 interaction was observed in virus
overlay assays. To examine whether HSP70 could potentially participate in CNV disassembly, HSP70 was
overexpressed via heat shock (HS) treatment in the local lesion host Chenopodium quinoa and leaves were then
inoculated with virus particles. We observed a statistically significant increase in the number of local lesions in HS
versus non-HS plants. However, a significant increase was not observed when virion RNA was used as an inoculum
suggesting that HSP70 may play a role in CNV disassembly. A CNV CP mutant lacking the hydrophobic B-region in
the arm domain did not show a statistically significant difference in the number of local lesions on HS versus non-HS
plants suggesting that the B-region may interact with HSP70. We have also found that incubating HSP70/HSc70 with
virus in vitro renders the particles more sensitive to trypsin digestion suggesting a role in conformational change of
virions. CNV CP contains a transit peptide near the amino terminus which includes the 3-region and most chloroplast
transit peptides have been shown to have HSP70 binding sites, we are hypothesizing that during disassembly the
particles expand and the B-region of the arm domain externalizes allowing HSP70 recruitment followed by
disassembly of the particle.
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District Agriculture Research and Extension Station, Tainan, Taiwan, *Department of Biotechnology, Asia Univerity,
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Thrips-borne tospoviruses cause severe damages in economic crops worldwide. In this investigation, transgenic
tobacco plants carrying individual constructs containing the RNA-dependent RNA polymerase motifs within the L
gene (WLm) of Watermelon silver mottle virus (WSMoV) were generated by Agrobacterium-mediated transformation.
These constructs included: (i) translatable WLm in a sense orientation; (ii) untranslatable WLmt with two stop
codons; (iii) untranslatable WLmts with stop codons and frame-shift; (iv) untranslatable antisense WLmAs; and (v)
WLmds with an untranslatable inverted repeat of WLm containing a tospoviral 3' terminal consensus sequence
(ATTGCTCT) and an Ncol site as a linker. A total of 46.7-70.0% transgenic tobacco lines derived from individual
constructs, with WLmds as the best, showed resistance to the homologous WSMoV, and 35.7-100% plants of which
exhibited broad-spectrum resistance against four other serologically unrelated tospoviruses of Tomato spotted wilt
virus (TSWV) serogroup, Groundnut yellow spot virus (GYSV) serogroup and Impatiens necrotic spot virus (INSV)
serotype. Moreover, the selected transgenic tobacco lines also exhibited broad-spectrum resistance against five
additional Asia-type tospoviruses of WSMoV and Iris yellow spot virus (IYSV) serogroups. However, the transgenic
lines were not resistant to plant viruses out of the genus Tospovirus. Northern analyses indicated that the broad-
spectrum resistance is mediated by RNA silencing. To validate the L conserved region resistance in vegetable
crops, all the constructs were also transferred to transgenic tomato lines, which also confer high levels of resistance
against WSMoV and other distinct tospoviruses. Thus, here we demonstrate that our approach generates broad-
spectrum resistance against tospoviruses at the genus level.
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Potato virus A (PVA; genus Potyvirus) has a positive-stranded RNA genome of 9565 bp. PVA replicates within viral
replication complexes (VRCs) in association with cytoplasmic membranes of the host cell. Viral RNA (VRNA)
trafficking within an infected cell is a tightly coordinated process, which includes many pathways, such as movement,
translation/replication, RNA degradation, and encapsidation, that compete for the VRNA produced in VRCs. The
precise regulation of viral genome utilization for different purposes, however, is not well understood, but the process
could involve cellular mRNA pathways. Interestingly, PVA infection induces the formation of vVRNA containing
granule structures (PGs), which share some properties with other plant RNA granules and contain some RNA
granule proteins described also in virus-infected animal cells. Our results show that VRCs and PGs are distinct
structures, which can, however, spatially associate during infection. Viral genome-linked protein VPg can target PVA
RNA efficiently to translation in synergy with PG components PO and elF(iso)4E (Hafren et al., 2013). PGs can’t be
detected during VPg-activated viral translation proposing that the existence of PGs and PVA translation are linked
and that vRNA is allocated either to translation or to PGs in an interdependent manner. [Hafren, A., Eskelin, K., and
Makinen K. (2013) “Ribosomal protein PO promotes Potato virus A infection and functions in viral translation together
with VPg and elF(iso)4E” Journal of Virology,87, 4302—4312.]
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Initiation restart after long ORF translation is normally restricted by unknown pathways. The plant viral reinitiation
factor transactivator—viroplasmin (TAV) exceptionally promotes translation of the Cauliflower mosaic virus 35S
polycistronic RNA through a mechanism called transactivation, which involves retention on polysomes and reuse of
elF3 and the reinitiation supporting protein (RISP) to regenerate reinitiation-competent-ribosomal complexes. RISP,
TAV and the 60S ribosomal subunit are co-localized in epidermal cells of infected plants, and elF3-TAV-RISP-60S
rpL24 (L24) complex formation can be shown in vitro. The crystal structure of yeast 80S revealed that the L24 N-
terminal domain— the TAV-binding site—is bound to the interface of 60S, while its C-terminal alfa-helix—the RISP
binding site—protrudes out of 60S towards to 40S. The group of Yusupov suggested that L24 and rpS6 (S6) may
form a bridge between 40S and 60S. S6 has long been known as a target of rapamycin (TOR), but the functional role
of S6 phosphorylation remains unknown. Significantly, TAV can trigger TOR signalling activation, followed by RISP
phosphorylation in a rapamycin-sensitive manner. When phosphorylated, RISP binds TAV and stimulates TAV
function in reinitiation. Thus, we investigated the possible interaction between S6 and L24, and the role of RISP in
40S-60S joining. We failed to reveal a direct link between L24 and S6, while phospho-RISP, has the capacity to
interact not only with L24, but also with S6 in Arabidopsis. The Arabidopsis S6 C-terminal helix contains 5 serine
residues that are predicted to be phosphorylated in a TOR-sensitive manner. Our preliminary results suggest a role
for S6 phosphorylation in binding to RISP and CaMV transactivation. Accordingly, S6-knockout Arabidopsis plants
are more resistant to CaMV, and less efficient in TAV-mediated transactivation. Our results indicate that the RISP-
mediated link between 40S and 60S is sensitive to TOR and may play a role in transactivation.
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The European mountain ash ringspot-associated virus (EMARaV) is the eponymous species of the genus
Emaravirus. Presently, four virus species are allocated into this genus, namely, in addition to EMARaV, fig mosaic
virus (FMV), rose rosette virus (RRV) and raspberry leaf blotch virus (RLBV), including several geographic variants.
Emaraviruses are negative-strand RNA viruses with a divided genome of four up to probably eight RNA molecules.
EMARaV causes the serious ringspot disease in Sorbus aucuparia L.. Since up to now the virus could not be
mechanically transmitted to herbaceous host plants, studies on its replication and gene expression strategies are
hampered. Therefore, tissue cultures were established from shoots of EMARaV-infected Sorbus aucuparia, and
long-term replication of EMARaV was analyzed by detection of viral RNA3 through RT-PCR. EMARaV infection was
continuously detectable even after 18 months of in vitro culture, indicating that callus and cell suspension cultures
sustain long-term replication of the virus. Interestingly, growth characteristics and morphological appearance of calli
and suspended cells were not affected by EMARaV-infection. These cultured cells should overcome the difficulties of
virus isolation that probably originate from the high content of phenolics in the mountain ash leaves, thus facilitating
isolation and analysis of virus particles, which was not achieved yet from Sorbus aucuparia leaf tissue. Finally,
cultured cells of Sorbus aucuparia, either uninfected or EMARaV-infected, provide a suitable source of protoplasts
for transfection or transformation with viral and other foreign genes.
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To understand horizontal transmission of Raspberry bushy dwarf virus (RBDV) by pollen, Torenia plants (Torenia
fournieri in the family Scrophulariaceae) were hand-pollinated with pollen grains from RBDV-infected raspberry
plants (Rubus idaeus in the family Rosaceae). Interestingly, six of the eighteen pollinated plants were infected with
the virus. When raspberry pollen grains were pollinated on Torenia stigmas, these pollen grains germinated on
Torenia stigmas, and then the pollen tubes penetrated into the stigma, even though the pollen tubes were arrested in
the styles. In whole-mount in situ hybridization analysis of germinating pollen grains from infected raspberry plants,
the virus accumulated in the germinating apertures and the tips of the pollen tubes. Furthermore, tissue blot
hybridization analysis of Torenia plants pollinated with infected raspberry pollen grains revealed that the first virus
infection site leading to systemic infection is the stigma. In contrast, when infected raspberry pollen grains that had
lost germination capacity were used for pollination on Torenia stigmas, the virus did not cause stigma infection and
horizontal transmission to a mother plant body. These results indicate that penetration of pollen tubes with
accumulated RBDV into stigmas is essential in causing the first viral infection in the stigma to lead to systemic
infection. Pollen is the only method of field transmission of RBDV from infected raspberry plants to healthy raspberry
plants. In this study, we demonstrated that horizontal transmission of RBDV by pollen occurs in cross-incompatibility
combination. Therefore, it might be possible that RBDV spreads its infection in its host plant species beyond the
plant family level by pollen through wind and/or pollinating insects, if the virus infection was established at stigmas by
penetration of infected pollen tubes into these stigmas.
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Many antiviral chemicals derived from microorganisms, plants and other organisms as well as synthetic organic
chemicals have been tested for antiviral efficiency against to the plant viruses. However, antiviral screening methods
have disadvantages for checking activity because they need much time and space for growing host plant and
simultaneously screening many antiviral chemicals. In this study, the developing antiviral screening system using
plant virus-infected leaf discs was designed. Green fluorescent protein (GFP)- fusion plant viruses (TMV-GFP and
PepMoV-Vb1/GFP) infected leaf discs were soaked with antiviral agent in the 24-well plate and virus reduction was
simply checked with GFP signal under the UV light as well as by using traditional methods of RT-PCR and western
blot. Several antiviral agents derived from bacteria, fungi and plant cells were tested with this system and it showed
dramatic antiviral activity against to both TMV and PepMoV infected plants. This antiviral screening system could be
efficiently utilized for speedy test of antiviral agents against to GFP-tagging plant virus or other organism-infected
plant.
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Coilin/Cajal body deficiency in transgenic Nicotiana benthamiana plants, in which the expression of the coilin gene
was inhibited by RNAI, intensifies infection with tobacco rattle virus (TRV, tobravirus) resulting in persistent severe
systemic symptoms. Cajal bodies (CBs) are dynamic subnuclear compartments involved in the biogenesis of
ribonucleoproteins. CBs are linked with the nucleolus, both on physical and functional levels. Coilin is a major
structural scaffolding protein necessary for CB formation, composition and activity. We demonstrated that the viral
16K protein, a suppressor of post-transcriptional gene silencing, directly interacts with plant coilin in vitro. The sites of
interaction were mapped within molecules of the viral and cellular proteins using a Far-Western assay. The 16K
protein consists of two structural parts: an ordered N-terminal region containing two putative "zinc fingers", and a C-
terminal region with two bipartite independent nuclear localization signals (NLSs) (Ghazala et al., 2008). The site of
the interaction was mapped to a region within the structured N-terminal part of the 16K protein (amino acid residues
40-60). On the contrary, in the case of plant coilin, the interaction site was mapped within a region in the central,
fully-intrinsically disordered domain of coilin from 194 to 211 amino acid residues. This region contains a putative
nucleolar localization signal (NoLS) (Hebert, Matera, 2000). An increasing number of reports reveal that CBs are
involved in the cellular response to different types of stress including viral infections (Boulon et al., 2010). Our data
suggest that coilin/Cajal bodies could take part in plant defence mechanisms in the response to tobravirus infection
and direct the interaction between coilin and the viral 16K protein, thus triggering a plant response that suppresses
host susceptibility to the virus. This work was supported by RFBR, the grant 13-04-01467a.
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One branch of plant immunity is conferred through NB-LRR proteins, which recognize specific proteins encoded by
pathogens, including viruses. NB-LRR proteins show structural and functional similarities to mammalian NOD-like
receptors (NLRs) and their activation results in the induction of multiple signaling pathways. Despite a great deal of
investigation, little is known about how these signaling pathways result in the clearing of pathogens, particularly
viruses. To address this, we have studied the fate of Potato virus X (PVX) RNAs upon NB-LRR activation using a
transient and inducible expression system. Using reporter genes and polysome analysis we have shown that NB-
LRR responses lead to viral RNAs being precluded from interacting with ribosomes. However, viral RNAs are not
immediately degraded and translation in the host cells is not affected globally, indicating a specific repression of viral
RNAs at the level of translation. RNAs repressed at the translational level are often shunted to RNA processing
bodies (PBs) where, in many cases, they are eventually degraded. We have used a YFP-tagged version of the PB
component Decapping1 (YFP-DCP1) to investigate PB dynamics upon NB-LRR activation. Using a microscopy-
based PB quantification assay, we find that NB-LRR activation induces a robust increase in the number of PBs
present in the cell, but only in the presence of virus, suggesting that PB formation is induced in response to large
amounts of translationally repressed viral RNA. At the same time, we also show that knocking down the expression
of PB components results in an enhanced NB-LRR-mediated response. Consistent with this, we find that PB knock-
down results in higher expression levels of several defense-related genes, suggesting that these genes’ translation
may be constitutively repressed. Together, our results suggest that translational repression and PBs may play roles
at multiple levels in defense against viruses.
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Flaviviruses comprise a large family of positive sense, single-stranded RNA viruses that are transmitted mainly
through arthropods. Every year they infect hundreds of millions of people resulting in enormous economic and health
burden. Unfortunately, there are very few vaccine and therapeutic options for these viruses. Our laboratory studies
virus-host interactions at the cellular level with the goal of identifying novel anti-viral targets. Much of our research
has focused on flavivirus capsid proteins, which are small structural components of the virus functioning to protect
the viral genome. Recent studies indicate that these proteins also perform essential nonstructural functions. A
proteomic screen identified the peroxisome biogenesis factor, Pex19p as a host protein that interacts with the capsid
proteins of West Nile virus (WNV) and Dengue virus (DENV). Peroxisomes are well known for their roles in lipid
metabolism but recent evidence indicates that these organelles also serve as signaling platforms for early antiviral
defense. We hypothesize that capsid-mediated interference with peroxisome function is important for efficient virus
replication. Our microscopic analysis shows that infection of cells with WNV or DENV leads to a significant reduction
in peroxisome numbers. This could be a result of interference in the peroxisome biogenesis pathways and/or
acceleration in the peroxisome degradation process. To explore the former possibility, we examined the localization
of several Pex19p-dependent peroxisomal member proteins such as Pex3p and Pex16p and determine whether the
interaction between Pex19p and capsid proteins affect the function of this host factor. In addition, we are
investigating whether flavivirus infection and/or capsid expression affects the turnover of peroxisomes, through
autophagy. In short, our study will provide insight into how flavivirus employ novel countermeasures against host cell
antiviral signaling and/or exploitation of cellular energy sources.

International Union of Microbiological Societies Congresses 278



Monday, 28 July 2014 12:00 - 13:00 Room 516/517 A-B

Poster Session
VIR-PM2078 - The phylogeny and common structural features of the right-hand-shaped polymerases

Heli M('jnttinen1, Janne Ravantti1, Minna Poranen’
1University of Helsinki, Helsinki, Finland

Polymerases are essential for life via the preservation of genetic information by replication and repair processes as
well as the expression of genes by catalyzing transcription. Polymerases having a right-hand-shaped fold and the
catalytic site structurally similar to Pol | of Escherichia coli are classified into three DNA-dependent DNA polymerase
families, RNA-dependent RNA polymerases, single-subunit DNA-dependent RNA polymerases and reverse
transcriptases. These polymerases are found from archaea, bacteria, eukaryotes and their viruses. We have applied
a novel bioinformatics tool (Homologous Structure Finder; HSF) to identify structurally common features and
phylogenetic relationships among this diverse superfamily of polymerases. The polymerases were automatically
clustered based on the structural alignments. We identified common structural cores for all right-handed polymerases
as well as for four main clusters of polymerases. Moreover, based on these cores, we constructed the phylogenetic
trees separately for each main clusters.
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In this study, we aims to develop universal vaccine based on different forms of M2 vaccine candidates and their
combinations with HA against H5N1 infection. We designed and prepared mM2e (synthetic monomer M2e peptide),
M2e-MAP (tetra-branched multiple antigen peptide), fusion protein M2e-ASP-1 (1 M2e fused with ASP-1) and M2e3-
ASP1 (3 M2e fused with ASP-1), DNA-M2, rAAV-M2, DNA-HA, rAAV-HA, protein HA and inactivated virus vaccine.
We tested immune responses and protective effects of these vaccine candidates, as well as effects of different
aduvants. Our results showed that (1) M2e-MAP, M2e-SAP-1 and M2e3-ASP-1 elicited much stronger M2e-specific
antibody responses than M2e, DNA-M2 and rAAV-M2; (2) M2e-MAP and M2e3-ASP-1 provided better protection
and cross-protection against viral challenges of different clades/strains of HSN1 virus and H1N1 virus than M2e-ASP-
1, whereas mM2e, DNA-M2 and rAAV-M2 did not show obvious protection against viral challenge of H5N1 virus; (3)
consistently, the mice vaccinated with M2e-MAP and M2e3-ASP-1 showed much lower viral load detected and less
inflammation found in lung tissues; (4) cross-protective effect of M2e-based vaccines might be related to the identity
of the M2e sequence between the vaccine and the H5N1 virus; (5) rAAV-HA, DNA-HA and inactivated virus vaccine
provided effective protection against infection of homologous H5N1 virus, whereas these vaccine candidates and
protein HA provided poor cross-protections against heterologous H5N1 viral infection; and (6) combination
vaccinations with M2e-based and HA-based vaccine candidates, particularly vaccination of both M2e-MAP and
inactivated virus vaccine, provided potent cross-protection against challenges with heterologous strains of H5N1
virus. Taken together, this study has demonstrated that both M2e-MAP and M2e3-ASP-1 can provide potent cross-
protection against infections of some heterologous strains of H5N1 virus and H1N1 virus, while the strategy of
combination vaccinations with both HA-based and M2e-based vaccines may be able to improve the cross-protection
against heterologous H5N1 virus infection.
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Improving vaccine efficacy is a key goal in the development of modern subunit vaccines. Many attempts have
focused on the use of either immunomodulators or antigen delivery systems to achieve this goal. Here, we report a
novel approach that can enhance antigen association and induce robust immunity. We expressed either a
recombinant lipidated dengue-1 envelope protein domain Ill (LD1ED IIl) or a recombinant non-lipidated dengue-1
envelope protein domain Il (D1ED Ill) in an E. coli system. The LD1ED Il contains a bacterial lipid moiety, which is a
potent immunomodulator. We demonstrated that LD1ED Il possesses an inherent immunostimulation ability that can
activate RAW 264.7 macrophage cells by up-regulating their expression of CD40, CD80, CD83, CD86 and MHC I,
whereas D1ED Il could not induce the up-regulation of these molecules. Moreover, combining LD1ED III with a
multiphase emulsion system (called PELC) increased the antigen association more than either combining D1ED Il
with PELC or the antigen alone. Enhanced antigen association has been shown to correlate with stronger T cell
responses, greater antibody avidity and improved neutralizing capacity. Our results demonstrate that combining
recombinant lipoproteins with PELC improved both the intensity and the quality of the immune response. This
approach is a promising strategy for the development of subunit vaccines that induce robust immunity.
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Vaccine prophylaxis is the most effective method of combating viral diseases. However, many viral pathogens have
been refractory to the development of successful vaccines. Human influenza, responsible for 250,000 deaths
annually, does not have a universal, single-dose vaccine. The influenza hemagglutinin (HA), which functions in viral
attachment and fusion, is the primary binding site of neutralizing antibodies. Current influenza vaccines elicit
responses to the highly variable head domain (HA1) of HA, necessitating repeated vaccination. However, antibodies
to the conserved stalk domain (HA2) are broadly neutralizing across many influenza subtypes, making this an ideal
target for a universal vaccine-induced immune response. Neutralizing stalk antibodies bind to a short alpha-helical
segment of HA2 and make contacts with HA1 and conserved residues in the HA fusion loop. We have successfully
recapitulated the broadly neutralizing HA epitope into a replication-competent reovirus vector to serve as a potential
vaccine to induce broadly neutralizing immune responses. The conserved HA2 epitope, consisting of HA residues
40-57, has been inserted into both the alpha-helical tail and beta-spiral body domains of reovirus attachment protein
sigmal. The incorporation of an arginine-to-tryptophan mutation at residue 43 of the HA epitope replicated the
fusion loop contact, allowing stalk-specific anti-HA antibodies to bind the epitope. The insertions have minimal
effects on reovirus replication and are stable over ten passages. This vector successfully displays the target epitope
for a universal influenza vaccine and is currently being tested in mice for generation of influenza-specific immune
responses. Funding: NIH RO1 Al076983 ChIRP T32 Al095202
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Fowl adenoviruses (FAdVs) are ubiquitous amongst poultry and have been implicated in diseases including inclusion
body hepatitis (IBH). These viruses demonstrate various pathogenicity and contain large dsDNA genomes that are
capable of accommodating transgenes, making FAdVs excellent vectors for viral gene expression. We are currently
developing recombinant FAdVs for use in vaccine delivery and gene therapy, specifically by using a non-pathogenic
FAdV-9 strain. Previously, open reading frames at the left end of the FAdV-9 genome were studied identifying a 2.4
kb non-essential region that can be used to generate recombinant FAdVs (recFAdVs). However, while experiments
have demonstrated that transgene specific antibodies (Ab) are produced following intramuscular vaccination of
chickens with recFAdVs, optimizing the host immune response generated by these recFAdVs remains a priority. One
way to improve Ab production induced by the recFAdVs is to increase foreign gene expression and protein
production by optimizing the expression cassette. Therefore this study aims to test various high expression
promoters and enhancer elements to improve levels of transgene expression in recFAdVs both in vitro and in vivo.
Expression constructs were made using the vector pCl-Neo. Five promoters are studied: the immediate early
cytomegalovirus (CMV) promoter, the artificial chicken B-actin/lCMV early enhancer (CAG) promoter, the human
elongation factor 1a (EF-1a), the chicken B-actin promoter, and fowlpox derived L2R promoter. Promoter activity is
compared by measuring transient expression of enhanced green fluorescent protein (EGFP) in transfected chicken
liver (CH-SAH) cells at different times post-transfection. Data suggests that the CMV and CAG promoters provided
the highest levels of expression in CH-SAH cells compared to the EF-1a, chicken 3-actin, and L2R promoters.

International Union of Microbiological Societies Congresses 283



Monday, 28 July 2014 12:00 - 13:00 Room 516/517 A-B

Poster Session

VIR-PM2088 - Successful mass production of artificial virus-like particle vaccine in the pupae of Bombyx
mori: The design of c-DNA of avian influenza H5 hemagglutinin

Kuniaki Nerome1, Shigeo Sugitaz, Kazumichi Kuroda3, Toshiharu Hirose1, Sayaka Matsuda1, Kei Majima4, Kazunori
Kawasaki’, Okti Nadia Poetri®, Retno D Sorjoedono®, Reiko Nerome'

"The Institute of Biological Resources (IBR), Okinawa, Japan, Equine Research Institute, Japan Racing Association,
Tochigi, Japan, *Division of Microbioogy, Nihon University, School of Medicine, Tokyo, Japan, *Baculotechnologies
Co.,Ltd., Kagawa, Japan, *National Institute of Advanced Science and Technology (AIST), Osaka, Japan, °Faculty of
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Highly pathogenic avian influenza virus H5N1 strain is still one of the great health threats to human. In order to
develop the efficient vaccine to prevent the threat, we have established an epochal vaccine production system. We
selected A/tufted duck/Fukushima/16/2011as a vaccine strain, which belonged to subclade 2.3. As the viruses in the
clade spread out form one country to another, and it should be important target for vaccine production.. A
recombinant baculovirus containing synthetic chimera H5N1 HA gene optimized for codon usage in Bombyx mori
was inoculated to pupae. At 4 days after inoculation, HA titer per pupa was reached approx. one million, indicating
100 times higher than that of an embryonated chicken egg infected with influenza virus. In the homogenates of
pupae, the existence of polymorphic virus-like particles (VLP), ranging from approximately 30 nm to 300 nm in
diameter, was observed by electron microscope. VLPs were encircled with high dense 14 nm-long which spikes
apparently similar to HA spikes of authentic influenza virus. It was the first report showing that sole HA gene could
produce larger amounts of VLPs. It was also evident that VLPs consisted of phospholipid and hemagglutinin
molecules. To examine the immunogenicity of the HA proteins, a chicken was immunized with the homogenate of
the pupae and Hl titer in its serum were determined. The titer was reached 8,192 after one month immunization. The
efficient formation of VLPs should be the cause of the high immune response. The resultant HI antibody reacted with
epizootic H5N1 viruses and also inhibited plaque formation by avian influenza virus. On the basis of low protein
content per 1 HA unit and its conspicuous production, present study strongly suggests that high quality influenza
VLP vaccine can be provided at low cost in near future.
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The recent emergence of highly virulent influenza strains and the consequent risks of pandemics call for an urgent
need of influenza vaccines that are broadly cross-protective. The ectodomain of matrix protein 2 (M2e) is highly
conserved amongst all human influenza strains and could be used as a universal antigen. To overcome its low
immunogenicity we have fused a peptide epitope from M2e to the N-terminus of papaya mosaic virus coat protein
that were assembled around a single stranded RNA into virus-like particles (PapMV-M2e). A single immunization
with PapMV-M2e was sufficient to mount appreciable levels of serum M2e specific IgG and IgG2a antibody
responses. A booster immunization is thought as likely to generate protective levels of anti-M2e antibodies. PapMV-
M2e, when co-immunized with trivalent inactivated flu vaccine (TIV), substantially increased TIV-specific IgG and
IgG2a antibody titers to levels identical to those obtained with PapMV, indicating that PapMV-M2e can also act as an
adjuvant to seasonal influenza vaccines. These results show that PapMV-M2e virus-like particles are able to induce
M2e specific antibody responses and improve seasonal influenza vaccines by providing them a universal antigen. It
is the first demonstration that a PapMV-based vaccine platform can also act as an adjuvant. PapMV-M2e could thus
be an important component of a universal influenza vaccine.
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Human use vaccines are available for only two of the many highly pathogenic paramyxoviruses, namely for measles
and mumps. For several others, such as human respiratory syncytial virus (hRSV), human metapneumovirus
(hMPV), human parainfluenza virus 3 (hPIV3), and the highly lethal zoonotic Nipah virus (NiV), vaccines are much
needed. We are evaluating VLP based vaccines for two of these paramyxoviruses, NiV and RSV. We have
generated NiV virus-like particles (NiV-VLPs) and RSV VLPs in mammalian cells, each composed of the two surface
glycoproteins G and F, and the matrix protein M, all retaining their native properties. We have previously reported the
vaccine potential of NiV VLPs (Walpita et al., PLoS One, 2011). Evaluation of its protective efficacy in the ferret
model of NiV disease is currently in progress. Likewise, we have tested the vaccine potential of RSV VLPs in vitro.
The results of Western blot analysis and immunogold-labelling technique confirmed 1), that all the three proteins, i.e.,
the two surface glycoproteins and the matrix proteins were incorporated in the VLPs; 2), that the recombinantly
expressed F protein was cleaved intracellularly, similarly to the virus expressed F protein, to generate fusion
competent F1, and F2 subunits; and 3), that the VLPs were functionally assembled and immunoreactive. The
protective efficacy of the RSV VLPs was tested in the cotton rat model of RSV disease. Results showed protective
immunity in the respiratory tract of the animals.
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Avian influenza A (H7N9) virus has emerged recently and it continues to cause severe disease with a high mortality
rate in humans, prompting the development of candidate vaccines viruses. Live attenuated influenza vaccines (LAIV)
are 6:2 reassortant viruses containing the HA and NA gene segments from wild type influenza viruses to induce
protective immune responses and the six internal gene segments from Master Donor Viruses (MDV), to provide
temperature sensitive, cold-adapted and attenuated phenotypes. LAIVs based on the Russian MDV strain,
A/Leningrad/134/17/57 (H2N2), have been generated for distribution to vaccine manufacturers in developing
countries, according to WHO recommendations. A/Anhui/1/2013(H7N9)-CDC-LAIV7A and H7N9-RG-LAIV candidate
viruses were generated by classical re-assortment in eggs and by reverse genetics, respectively. Vaccine candidates
produced by both methods retained MDV temperature-sensitive and cold-adapted phenotypes. The sequence
analysis of A/Anhui/1/2013(H7N9)-CDC-LAIV7A revealed two egg-adapted amino acid substitutions in HA - N123D
and N149D (H7 numbering) and one substitution in NA (T10l). These changes enhanced the replicative capacity of
the virus in eggs, but did not alter virus antigenicity, as ferret antiserum to this vaccine candidate inhibited
hemagglutination by homologous H7N9 virus efficiently. Safety studies in ferrets confirmed that A/Anhui/1/2013
(H7N9)-CDC-LAIV7A was attenuated compared to wild-type A/Anhui/1/2013. In addition, the genetic stability of this
vaccine candidate was examined in eggs and ferrets by monitoring sequence changes acquired during virus
replication in the two host models. No changes in the viral genome were detected after five passages in eggs.
However, after ten passages, additional mutations were detected in the HA gene. The vaccine candidate was shown
to be stable in a ferret model; post-vaccination sequence data analysis showed no changes in viruses collected in
nasal washes present at day 5 or day 7. The data indicate that the A/Anhui/1/2013(H7N9)-CDC-LAIV7A reassortant
virus is a safe and stable candidate vaccine virus.
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Identification of pathogens by assembly of small RNAs of deep sequencing has become a routine diagnostic tool in
plant pathology. This strategy is mainly dependent on sequence information. Thus, discovery of pathogens
independent of known sequences is still a challenging task. In previous study, a computation program, PFOR
(progressive filtering of overlapping small RNAs), has been developed to identify circular RNA including viroids by
deep sequencing independent of homology. Here, we developed an improved version (PFOR2) and validated it
using small RNAs from a grapevine and apple trees. Using this improved program with 3~8 timers higher speed on
the tested data, we successful identified two viroid-like RNAs from grapevine and apple trees. The circular RNA from
grapevine may be a new species of the genus Apscaviroid because of the following characteristics: i) it forms a
predicted rod-like secondary structure and the metastable structures hairpin | and lI; ii) it has the central conserved
and the terminal conserved regions, the characteristic of members of the genus Apscaviroid; iii) it only shows a
maximum of 79% nucleotide sequence identity with other kown viroids, which is far below the main species
demarcation limit of 90%. The sencond circular RNA detected in apple plant consists of 434 nucleotides. It has
conserved nucleotides of hammer head ribozyme and can self-cleave in both plus and minus strand, indicating
presence of a new viroid of Avsunviroidae or a new satellite RNA. Furthermore, Identification of the new circular RNA
in apple confirmed the presence of ASSD-RNA-2 purified from apple with apple scar skin disease thirty years ago. In
a word, PFOR2 is a powerful tool to further understand the world of circular RNAs which is proving to play key roles
in regulation of gene expression.
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Retroviral sequences 90-95% homologous to the mouse mammary virus (MMTV) were detected in 38% of American
women’s breast cancers (BC) but were not detectable in non-BC tissue from the same breast. The sequences of the
entire provirus structure and viral particles have been isolated and designated as human mammary tumor virus
(HMTV). Hormone response elements are present in HMTV-LTR suggesting an association between HMTV and
hormonally-responsive tissues. The incidence of HMTV sequences is higher in gestational BC which is associated
with hormonal fluxes. Epithelial cells from milk are also under hormonal regulation and therefore provide excellent
specimens to search for HMTV sequences. Milk samples from 92 healthy women (Reference Group-RG) and from
73 women who had breast biopsies (Biopsy Group-BG), were studied. HMTV-env gene sequences were detected
by PCR in milk genomic-DNA of 7.6% women of the RG and in 20.6% of the BG (p: 0.015). The sequences were
90-95% homologous to MMTV. HMTV-env gene and HMTVenv-LTR junction sequences were detected in high-
speed pellet RNA, implying the presence of HMTV viral particles. PCR assays to detect murine mitochondrial
cytochrome oxidase gene and intracisternal A-type particle sequences were performed to rule out murine DNA
contamination. Eight women in the BG had BC and the breast tumor of one of these eight women contained HMTV
sequences. In the remaining 65 women of the BG, HMTV was detected in three times the number of women as
compared to the RG (21.5% versus 7.6%; p: 0.016). The significance of HMTV in milk from healthy women, the
greater frequency in the milk of women in the BG and its possible infectivity for infants are important questions under
study. The similarity between HMTV and MMTYV is striking and suggests one possible avenue for viral transmission.
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Anodisc aluminum oxide (AAO) filters have high porosity and can be manufactured with a pore size that is small
enough to quantitatively capture viruses. These properties make the filters potentially useful for harvesting total
microbial communities from water samples for molecular analyses, but their performance for DNA and RNA
extraction has not been systematically or quantitatively evaluated. In this study, we used isolates (a virus, a
bacterium, and a protist) and natural seawater samples to test variables that we expected would influence the
efficiency with which nucleic acids are recovered from nanoporous (0.02um) AAO filters (Anotop, Whatman).
Extraction chemistry had a significant effect on DNA yield, and back flushing the filters during extraction was found to
improve yields of high molecular weight DNA. Using the preferred protocol, the mass of DNA recovered from
microorganisms collected on AAO filters was = 100% of that extracted from pellets of cells and viruses, and 93
(£10)% of that obtained by direct extraction of a liquid bacterial culture. These latter values are minimum estimates of
the relative recovery of microbial DNA and RNA, since liquid cultures include dissolved nucleic acids that are
retained inefficiently by the filter. In conclusion, we demonstrate that DNA and RNA can be extracted from
microorganisms on AAO filters with similar efficiency to that achievable by direct extraction of microbes in
suspension or in pellets. These filters are therefore a convenient means by which to harvest total microbial
communities from multiple aqueous samples in parallel for subsequent molecular analyses.
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Influenza A virus (IAV) is known to induce apoptosis in infected cells for efficient replication and pathogenesis.
Recent developments have indicated that the virus strategizes stabilization and accumulation of p53 through
Nucleoprotein (NP) in the infected host cell and hence causes cell death. Deciphering the host proteins that are of
importance to influenza A virus for carrying out p53 mediated apoptosis can provide insights into the mechanistic
details of this process. In this study, using yeast two hybrid technique, we have identified RING finger protein 43
(RNF 43) as a novel putative interacting partner for NP. This interaction was further confirmed with co-
immunoprecipitation of NP with RNF43 in 1AV infected epithelial cells, A549. Also, through Immunofluorescence
assay, RNF43 and NP were found to co-localize in the nucleus at different time points after infection. In the present
study, we have demonstrated that the RNF43 transcripts and its respective protein levels were progressively
reduced with increase in time duration of IAV infection and dose in A549 cells. Moreover, ectopic expression of
RNF43 in HEK293T cells led to a decrease in NP mRNA and vRNA levels. Importantly, we found that RNF43, which
interacts with p53, abates NP driven increase in P53 transcriptional activity and accumulation by decreasing its half
life in the cells which finally leads to a decline of Bax and PUMA, downstream effectors of p53 mediated apoptosis, in
both 1AV and NP microenvironment in A549 cells. Furthermore, a radical decline in cellular apoptosis analyzed
through FACS based Annexin V and 7AAD staining substantiates the anti apoptotic role of RNF43 in IAV infected
and NP transfected A549 cells. Collectively, our study explains the mechanism by which NP targets the host protein,
RNF43, to exploit p53 mediated apoptosis pathway for efficient viral replication.
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Background: Hepatitis C virus (HCV) is a positive strand RNA virus of the flaviviridae family and a blood borne
pathogen with 170-200 million chronic carriers worldwide. It is a major cause of liver disease. HCV known to replicate
in the cytoplasm of infected cells, and it is able to rearrange the endoplasmic reticulum (ER) and other host cell
membranes into a structure called the membranous web. This membranous web rearrangement was recently
proposed to be a virally encoded organelle which is a separate compartment from the cytoplasm. Recently we
reported that HCV recruits nuclear pore proteins to the viral replication site [1]. These observations had led to this
study which shows that HCV proteins utilize the nuclear transport system for selective transport to the membranous
web, the site of virus replication and assembly. Results: We identified and characterized 8 potential nuclear
localization signals (NLS) and 3 nuclear export signals (NES) in HCV proteins. We demonstrated that these
sequences are able to bind specific nuclear transport factors and are sufficient to mediate transport of a reporter
protein into the nucleus and mediate selective transport of the reporter into the membranous web of HCV-infected
cells. We have also showed that the HCV proteins containing these sequences are able to interact with nuclear
transport factors in-vitro and in-vivo. Moreover, we illustrate the time points at which these interactions are actively
involved in the HCV life cycle. Conclusion: We propose that the HCV, a virus that replicate in the cytoplasm, hijacks
the nuclear transport mechanisms to allow selective transport into the membranous web. Reference: 1. Neufeldt
CJ, Joyce MA, Levin A, Steenbergen RH, Pang D, et al. (2013) Hepatitis C virus-induced cytoplasmic organelles use
the nuclear transport machinery to establish an environment conducive to virus replication. PLoS Pathog 9:
e€1003744.
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Although there is accumulating evidence suggesting that as many as 40 to 60% of acute exacerbations of asthma
and COPD are associated with infection with Rhinovirus types ABC (HRV-ABC),the development of universal
vaccines against HRV is not considered feasible due to hypervariability of the major neutralizing domains (NIms) s.
Re-targeting of the pre-existing immune response from the NIms to more conserved, broadly cross-protective
determinants (CPD) following sequential immunization with several antigenically distinct HRV types might be a
strategy for reducing vaccine valency. Here we report that sequential immunization of guinea pigs with the three
antigenically distinct HRVB serotypes 3, 37 and 92 elicit broadly cross-neutralizing responses in serum across a
great proportion of the HRV B serogroup. Epitope mapping of the P1 structural domain revealed that serum from
sequentially immunized animals recognized several CPD epitopes which mapped to the capsid surface of a modeled
Rhinovirus VLP representing HPV86. Preliminary screening of sera from normal healthy adults demonstrated similar
anti-HRV neutralizing responses as induced through sequential immunization in rodents. Rationalizing antigen
design to make broadly cross-neutralizing vaccines will be discussed.
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Primary vaccination against hepatitis-B virus administered by the standard intramuscularly may produce local
haematoma in patients with bleeding disorders like haemophilia. Objective This study assesses the efficacy of
subcutaneous route for safer vaccination in patients with haemophilia. Methods Thirty HBsAg-ve male patients with
moderate/ severe haemophilia were administered three standard doses of recombinant hepatitis-B vaccine
subcutaneously on day 0, 30, and 180 and serum levels of anti-HBs, anti-HBc(total), and ALT were assayed one
month after each dose of vaccine in this study over 14 months period. Thirty controls (non-bleeding) received them
via standard intramuscular route. Seroconversion and seroprotection were defined by anti-HBs titres, more than
21mlU/ml and 210mlU/ml respectively. Results Age of the cases ranged 1%z -52 years, mean 12.85 £ 10.6 amongst
30 haemophilia patients, 28 haemophilia-A and 2 haemophilia-B. Five of the cases received two doses only.
Seroconversion rates one month after 1st, 2nd, and 3rd dose were 76%, 100%, and 100% respectively as against
the rate of 100% after first dose itself in control group. Corresponding seroprotection rates were 56%, 95%, and
100% amongst the cases versus 40%, 97%, and 100% amongst the controls respectively. Geometric mean titres
(GMT) of anti-HBc were not statistically different between the cases and control during the three anti-HBc assays. All
25 cases and 30 controls achieved 100% seroprotection after 3rd dose, with anti-HBc GMT of 706 and 650 mIU/ml
respectively. None of the cases or controls reported any side effects except one case died in road accident after two
doses. Conclusions Subcutaneous route of hepatitis-B vaccination in haemophilia using standard dose recombinant
vaccine achieves full seroconversion and full seroprotection, and is similar to the conventional intramuscular route.
Subcutaneous route is safe in patients of bleeding disorders.
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Global spread and restricted genetic variation are hallmarks of Mycobacterium tuberculosis, the agent of human
tuberculosis. In contrast, Mycobacterium canettii strains that also cause human tuberculosis and exhibit unusual
smooth colony morphology are very rare and almost exclusively found in patiens from or with contact to the
geographical region of the Horn of Africa. We recently sequenced and analyzed the genomes of several
representative strains of smooth tubercle bacilli. This analysis showed that these M. canettii isolates are
evolutionarily early branching and recombinogenic, with larger genome sizes, higher rates of genetic variation, fewer
molecular scars and distinct CRISPR-Cas systems and prophages relative to M. tuberculosis. Mouse infection
experiments showed that M. canettii strains were less persistent and less virulent than M. tuberculosis, which is in
line with the overall epidemiological tuberculosis situation. Taken together, our data suggest that M. tuberculosis
emerged from an ancestral M. canettii-like pool of mycobacteria in a geographical restricted area by gain of
persistence and virulence mechanisms. Despite the differences, we also found that the tuberculosis-causing
mycobacteria share a highly conserved core genome. Among the concerned gene clusters, the genomic locus
encoding the ESX-1/type VIl secretion system is absent from the attenuated BCG and Mycobacterium microti
vaccine strains. This system and its secreted proteins, many of which carry conserved T-cell epitopes, are involved
in the rupture of the phagosomal membrane of host-phagocytes and thus influence numerous cell biological
parameters during infection. The presence or absence of ESX-I from certain strains determines the virulence and the
immunological properties of a given strain. This knowledge is of importance for the search of potential virulence
factors of M. tuberculosis and for the construction of better recombinant vaccines and diagnostic tools.
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Multidrug-resistant tuberculosis (MDR-TB) is a global public health emergency. Although much is known about the
mechanisms of resistance to the different anti-TB drugs, little is known on the evolutionary trajectory of
Mycobacterium tuberculosis exposed to prolonged drug pressure and its impact on the spread of MDR-TB. Recent
studies by our group and others suggest that this evolutionary trajectory is more complex than previously thought. In
particular, epistatic interactions between drug resistance-conferring mutations, compensatory mutations and different
strain genetic backgrounds seem to play an important role. For example, we recently identified a set of mutations in
rpoA and rpoC of RNA polymerase of M. tuberculosis resistant to rifampicin. These mutations compensate for the
fitness cost associated with the resistance causing mutations in rpoB. Moreover, using molecular epidemiological
approaches, we and others have found that these compensatory mutations were associated with ongoing
transmission of MDR-TB, indicating that compensatory evolution contributes to the success of highly drug-resistant
strains of M. tuberculosis in countries with a high burden of MDR-TB. Similarly, using an M. smegmatis model, we
observed sign epistasis between rpoB mutations causing resistance to rifampicin and mutations in gyrA conferring
resistance to fluoroquinolones, indicating that mutations causing resistance to different drugs can compensate for
each other’s fitness costs. Intriguingly, the particular combinations of rpoB and gyrA mutations exhibiting the highest
in vitro fithess were also the more common in clinical strains. Taken together, our findings suggest that epistasis is
an important driver of MDR-TB epidemics, and that it should be considered in the development and deployment of
new anti-TB drug regimens.
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Due to the failure of the current vaccine BCG to protect against the respiratory form of the disease, the development
of a new tuberculosis vaccine is an urgent need. Live attenuated vaccine candidate MTBVAC is an attenuated
Mycobacterium tuberculosis (MTB) genetically engineered to fulfil the Geneva consensus requirements to enter
human clinical trials. We selected a MTB clinical isolate belonging to Euro-American lineage to generate two
independent deletions without antibiotic-resistance markers. One is the phoP, essential for virulence in MTB where it
controls expression of approximately 2% of the genes, including those for the ESX-1 secretion apparatus, a major
virulence determinant and the secretion of the immunodominant Ag85 complex. Deletion in phoP gene lead to
compromised production of pathogen-specific cell wall components and attenuation both ex vivo and in vivo.
Deletion in fadD26, inactivate phthiocerol dimycocerosates (DIM) operon which, codes for the production of one of
the major MTB virulence factors. MTBVAC vaccines are inefficient in inducing apoptosis and colonizing new cells,
correlating with the strong attenuation profile of these strains previously observed in vitro and in vivo. MTBVAC
exhibits safety and biodistribution profiles similar to BCG and confers superior protection in preclinical studies. A
major difference between MTBVAC and BCG, which is derived from the cattle pathogen Mycobacterium bovis, is that
BCG has many deletions in its genome when compared to MTB, and during the attenuation process BCG had lost
over a hundred additional genes from its genome including immunodominant antigens. MTBVAC is the first live
attenuated vaccine to enter clinical evaluation in Lausanne (Switzerland) with Prof Spertini as Principal Investigator
and sponsored by Biofabri and TBVI (ClinicalTrials.gov: NCT02013245).
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Mycobacterium tuberculosis (Mtb) remains a global threat. Understanding the pathogen’s physiology will facilitate the
development of urgently needed novel therapeutic strategies. A key aspect of Mtb’s physiology is its ability to
catabolize cholesterol, a major constituent of the granuloma and a critical nutrient during chronic infection. Although
cholesterol catabolism is a potential target for novel therapeutics, many aspects of this catabolism remain unknown.
In Mtb and related actinobacteria such as Rhodococcus jostii RHA1 (RHA1), the side chain and rings A/B of
cholesterol are degraded to yield 3aa-H-4a(3'-propanoate)-7af-methylhexahydro-1,5-indanedione (HIP), which
contains rings C/D. HIP catabolism appears to be largely specified by the KstR2 regulon, which includes fadD3,
ipdAB, and Rv3553. These genes encode a HIP-CoA synthetase, a predicted CoA transferase and a flavoenzyme,
respectively. All three enzymes are essential for cholesterol utilization by Mtb, but only ipdA appears to be essential
for survival in infection models. In RHA1, deletion of ipdAB and ro04649, the ortholog of Rv3553, abrogated growth
on HIP. Similar results were obtained by deleting two other KstR2 regulon genes (i.e. fadA6 and the ortholog of
Rv3548c) in M. smegmatis. A AipdAB mutant of Mtb was similarly unable to use cholesterol or to grow on glycerol in
the presence of cholesterol. Furthermore, AipdAB and Aro04649 mutants of RHA1 were unable to grow on pyruvate
in the presence of HIP, suggesting that these strains accumulated bacterio-toxic metabolites derived from HIP.
These phenotypes were complemented using the Mtb homologs. Using metabolite profiling, we identified a number
of previously undescribed cholesterol-derived CoA thioesters in deletion mutants, including several ring C-opened
metabolites. The metabolite profiles further indicated that Rv3553 acts upstream of IpdAB. Based on these results,
we propose a model for HIP degradation in Mtb and related Actinobacteria.
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We identified the SepF orthologue of Mycobacterium tuberculosis (Mtb) as a new interaction partner of FtsZMtb.
Combined results from controlled overproduction, cellular localisation and analysis of conditional mutants suggest
that SepF is essential for mycobacterial cell division and exerts its role through interaction with FtsZ. Bacterial
division is initiated by the assembly of several proteins at the division site where they form a ring-like structure, the
divisome. Divisome assembly depends on the correct placement of the essential FtsZ protein. FtsZ is the target of
several inhibitory compounds, which proves the idea that bacterial division and, specifically, components of the
divisome are druggable and that blocking this molecular structure can prevent proliferation. To identify
mycobacterium-relevant components of the divisome, a Y2H screen was performed with FtsZMtb. One hit was
identified as SepF, a protein involved in the division in other bacteria. The presence of the carboxyl terminus of
FtsZMtb was critical for the interaction and cross-reactivity was found between FtsZMtb and SepFMsm. Depending
on the presence of FtsZ, SepF-GFP fusions formed ring-like structures at potential division sites in M. tuberculosis
and M. smegmatis. Alteration of sepF expression in M. smegmatis led to filamentous cells, indicating a division
defect. Depletion of SepF resulted in a complete block of division and filaments lacking SepF did not contain septa.
SepFMtb could complement the phenotype, suggesting that the proteins from both species are functionally
equivalent. Divisome components are sufficiently conserved between slow and fast growing mycobacterial species
and in this study we show that systematic analysis in M. smegmatis is useful to obtain valuable insights on the
process of Mycobacteria division which could help to find new ways to block proliferation of the pathogen.
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Most of the vaccines available today, although very effective, have been developed using conventional technologies.
The vaccinology field is evolving very rapidly and the new available technologies have opened alternative ways in
designing improved vaccines or novel vaccines against infections for which preventive measures do not exist. In this
context, a new approach named “Reverse Vaccinology”, and based on the identification of novel antigens through
bioinformatics analysis of a bacterial genome, has been instrumental to the identification of a vaccine against
Neisseria meningitidis serogroup B, a bacterium causing a devastating disease characterized by meningitis and
sepsis. The most promising antigens identified by this revolutionary technology are the basis for the first broadly
protective meningococcal serogroup B vaccine, which has been recently approved in Europe, Australia and Canada.
The development of a novel vaccine based on previously unknown antigens has opened scientific questions on their
function, immunogenicity, and ability to be effective targets for antibody recognition in different strains representing
the meningococcal genetic diversity. These studies have provided many insights in the mechanism of virulence and
pathogenesis of meningococcus, serving as basis of a new epidemiological tool to evaluate vaccine coverage. The
new MenB vaccine is expected to reduce the incidence of meningococcal disease, especially in infants, providing
added public health benefits.
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Despite being found on the skin and in mucous membranes of healthy carriers, Staphylococcus aureus is
responsible for a wide range of diseases. In fact, S. aureus is one of the main causes of hospital associated infection
and foodborne contamination. Methicillin-resistant S. aureus (MRSA) are also often found in hospital or community
outbreaks and their emergence is becoming a global concern. In addition, some S. aureus strains cause food
poisoning, which results from the ingestion of staphylococcal enterotoxins secreted during growth in foods. To
combat these detrimental effects, polyvalent virulent phages are being investigated to increase our list of
antimicrobials. Of particular interest are the staphylococcal phages belonging to the Myoviridae family (dsDNA
genome and contractile tail) known for their broad host range, including their ability to infect staphylococci of animal
and human origin, including MRSA. Comparative genomics showed that many of these myophages are virulent
(devoided of a lysogenic module) and safe (no gene coding for virulence factors). We recently showed that these
myophages can also be safely produced in large quantities on a coagulase-negative staphylococcal species, namely
Staphylococcus xylosus. This generally-recognized as safe species has long been used as an industrial starter
culture in Greek, Spanish, Italian and other fermented sausage processes. Finally, the selected phages must be able
to resist and kill the targeted bacterial strains in particular ecosystems or environmental conditions. As a proof of
concept, we show that a cocktail of three staphylococcal phages efficiently eradicated the S. aureus population after
14 days of cheese ripening at 4°C. The use of such phage cocktail also prevented enterotoxin C production. Taken
altogether, virulent phages appear to be able to control S. aureus.
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Infectious diseases are one of the leading causes of death worldwide and the emergence of multi-drug-resistant
bacteria, and the lack of new antibiotics in development with new modes of action are today widely accepted as one
of the major clinical concerns that require to be addressed from the public and private sectors. One of major clinical
needs concern MDR Gram-negative bacteria hospital-acquired infections, frequently associated with high mortality
rates and few treatment options. Very limited options have been developed to date against Gram negative, and even
last resorts antibiotics such as colistin and polymixin B are facing resistances. Historically microbial natural products
(NPs) have been one of the most prolific sources of new leads for the discovery of novel antibiotics, with a large
number of compounds and analogs successfully introduced in the market in the past decades and still today in
clinical practice. NPs present a unique chemical space and architectural complexity, and their potency and selectivity
is the result of an extended evolutionary selection to create biologically active molecules with the required properties
to interact and potentially inhibit bacterial targets. MEDINA is a non-profit research center focused on the discovery
of novel antibiotics from NPs with more than 50-years of inherited experience in drug discovery from the former MSD
Spain Basic Research Center. MEDINA harbors one of the richest and most diverse NPs collections that are at the
origin of our collaborative research programs focused on the discovery of new antibiotics. As a result of these
screening programs we have identified a novel family of compounds with interesting new chemistry and biological
activities currently in development that will be discussed in the context of current antibiotic discovery efforts in the
academia and the pharma sector.
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We have genetically engineered Salmonella serovars Typhimurium, Paratyphi A and Typhi vaccines for regulated
delayed attenuation in vivo, regulated delayed in vivo synthesis of protective antigens specified by codon-optimized
DNA sequences and regulated delayed lysis in vivo such that strains can be grown under conditions that enable the
vaccines to display after oral immunization the capabilities of a wild-type strain to survive host defense stresses and
efficiently colonize lymphoid effector tissues before manifesting attenuation to preclude causing disease symptoms
and synthesizing protein antigens to induce protective immune responses. We have engineered strains to eliminate
or decrease synthesis of serotype-specific LPS O-antigen and flagellar antigens (to enable reuse of the vaccine
vector), to expose conserved LPS core and over-expressed immunologically cross-reactive surface outer membrane
protein antigens needed for the acquisition of essential iron and manganese ions, to diminish induction of
gastroenteritis symptoms while retaining abilities to recruit innate immunity, and to exhibit biological containment by
cell lysis to preclude persistence in vivo or survival if excreted. Recent work focuses on improving delivery of DNA
vaccines to prevent viral and parasite infections. Strains are totally safe at high doses to newborn, pregnant, protein
malnourished and immunocompromised mice. We are using these technologies to develop vaccines to prevent
infections of newborns with Streptococcus pneumoniae, Mycobacterium tuberculosis and a diversity of enteric
bacterial pathogens causing diarrheal disease and fever. Vaccines are also being developed against pathogens of
agriculturally important animals, especially to enhance food safety by preventing infections by Salmonella,

E. coli pathovars and Campylobacter jejuni that can be passed through the food chain to humans.
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Iron is an essential element and co-factor required for a number of metabolic processes in most bacteria and
animals. In response to infection, a cascade of host signals leads to increased sequestration of iron. Bacterial
pathogens have therefore evolved different mechanisms to sequester iron from the host during infection and
siderophore-mediated iron acquisition is a key aspect of virulence of enterobacteria such as E. coli , Salmonella,
and Klebsiella pneumoniae. By using different strategies, enterobacterial pathogens such as extra-intestinal

E. coli (EXPEC) are able to retrieve iron sequestered by host proteins. One of these strategies is the use of
siderophores, which are small secreted molecules with high affinity for iron. EXPEC are known to synthesize up to
four different types of siderophores: enterobactin, salmochelins, yersiniabactin and aerobactin. Steps required for
iron acquisition by siderophores include (1) siderophore synthesis in the cytoplasm, (2) siderophore secretion, (3)
ferri-siderophore reception, (4) ferri-siderophore internalization and (5) iron release in the cytoplasm. The importance
of different genes involved in steps of siderophore synthesis, release, and utilisation are investigated and compared
using animal host models, as well investigation of the fate of siderophores as determined by chemical analyses
through mass spectrometry. These studies confirm that ,despite redundancy, abrogation of specific systems for
export or utilisation of siderophores, as opposed to siderophore synthesis, result in decreased virulence and could
represent potential targets against this important group of bacterial pathogens.
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Redox chemistry dominates much of microbial metabolism, primarily by the establishment of membrane potentials
via electron flow to electron acceptors for respiration. With the exception of a few key quinones, this electron flow
involves metals, which are defined as elements that can rapidly and efficiently donate or accept electrons. While the
predominant and most familiar redox reactions occur at the cell membrane, and involve soluble electron donors and
acceptors, it is now clear that another class of redox reactions involves insoluble reactants that are oxidized or
reduced outside the cell membrane by a process called extracellular electron transport, or EET. The primary
biochemical problem that must be solved by EET-capable microbes is the movement of electrons from the cytoplasm
to the cell exterior. In Shewanella oneidensis MR-1, this is accomplished via a series of multi-heme cytochromes
(Mtr proteins) that can transport electrons across the membrane to other multi-heme cytochromes located on the
outer membrane, where they are transferred to insoluble extracellular substrates via several different mechanisms.
While EET was first noted during the study of metal-oxide reducing microbes, it is now clear that it is involved with
the donation and uptake of electrons to a wide variety of compounds, including several minerals and even electrodes
poised at the proper potentials. The interaction of microbes with these charged surfaces can lead to attachment,
growth, biofilm formation, and electron flow (in or out of the cell). In addition, attached cells respond at the
transcriptional level to changes in surface charge. Clearly, the role of surface potential is a key factor to consider in
many aspects of microbial ecology and metal metabolism.
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Bacterial small RNAs (sRNAs) are crucial regulators of cellular functions by modulating gene expression in response
to various environmental changes. Many bacterial species were shown to express hundreds of sRNAs. These
sRNAs regulate target mRNAs by direct base-pairing to positively or negatively affect their translation and stability. In
E. coli and other Enterobacteriaceae, the sRNA RyhB regulates iron homeostasis. Under iron-rich conditions, the
transcriptional repressor Fur blocks ryhB transcription. During conditions of iron starvation however, Fur becomes
inactive and relieves repression of ryhB. Under these conditions, RyhB directly regulates approximately 20 different
MRNAs encoding iron-using proteins. By binding to those mRNAs, RyhB shuts down translation and stimulate their
rapid degradation through the action of the endoribonuclease E (RNase E). RyhB contributes actively to increase the
levels of free intracellular Fe2+ (iron sparing) under conditions of iron starvation by reducing the expression of iron-
using proteins and by stimulating siderophore synthesis. Surprisingly, although we have used microarrays to
successfully determine the effect of RyhB on the transcriptome of E. coli, this approach was insufficient to determine
the regulation of undetected but important mRNAs. Thus sRNAs can significantly modulate many target mRNAs
without interfering with their levels, which unfortunately prevents target detection by classical techniques. To address
this challenge, we developed a method based on affinity purification and RNA sequencing, which could identify any
RNA molecule interacting with sRNAs, regardless of the regulation. Thus, we used sRNAs tagged with the
bacteriophage MS2 RNA stemloops, which are bound with high specificity by the MS2 coat protein. We then
analysed all bound target RNAs by RNA sequencing. We will present new targets that suggest an unexpected but
important mechanism for bacterial cells.
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Selenium is a trace element commonly found in the earth’s crust. It belongs to the Group 16 (chalcogens) of the
Periodic Table and occurs in a variety of oxidation states in the environment. In particular, the predominant Se
species in oxic conditions are the oxyanions selenite (Se032-) and selenate (Se042-), with the former exerting the
highest toxicity. Interestingly, the ability to reduce SeO32- into the non-toxic elemental form is widespread among
microorganisms. The present work investigates on the reduction mechanisms of selenite to zero valent selenium
nanoparticles by Bacillus mycoides SelTEO1, a bacterial strain isolated from the rhizosphere of the Se-
hyperaccumulator legume Astragalus bisulcatus. The strain SelTEO1 exhibits resistance to SeO32- up to 25 mM and
is capable of complete reduction of 0.5 and 2.0 mM Se032- within 12 and 24 hours, respectively. SelTEO1 also
demonstrated to convert 91% of the selenite initially added to the growth medium into elemental selenium, with
cultures developing a deep red color characteristic of crystalline monoclinic Se0. However, Se0 production was
delayed respect to selenite depletion in the culture medium. Characterization of red SeO precipitate by using
transmission electron microscopy, scanning electron microscopy and UV-Vis spectroscopy revealed the presence of
extracellular spherical nanoparticles. In few cases, also intracellular nanoparticles were detected. Size of such
selenium nanoparticles range from 50 to 400 nm in diameter, according to the different incubation times. SelTEO01
protein fractions were assayed for selenite reduction activity, which can be associated to membrane proteins and
spent culture medium after NADH addition. On the basis of the results gained so far, two different mechanisms for
the synthesis of selenium nanoparticles have been proposed. The involvement of proteins/peptides able to
extracellularly reduce selenite and a possible reduction of selenite by membrane reductases.
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Human industrial activities have introduced huge quantities of toxic pollutants into the environment. Through the
process of bioremediation, bacteria are able to metabolize many of these organic pollutants into non-toxic end-
products. Many polluted sites are co-contaminated with metals in addition to organic pollutants, which are toxic to
bacteria and interfere with the degradation process. While some specific mechanisms of metal toxicity have been
elucidated they are by no means comprehensive nor explicit to the context of xenobiotic degradation. Understanding
how metal exposure specifically affects bacteria during organic pollutant metabolism will allow for improved
bioremediation strategies to be developed for co-contaminated sites. To this end, metabolomic profiles of
Pseudomonas pseudoalcaligenes KF707 grown either on succinate or biphenyl in the presence of aluminium or
copper were compared. It was hypothesized that if metal exposure affects the metabolism of an organic pollutant
(biphenyl) differently than a simple carbon source (succinate) then the metabolic profiles of cultures grown on each
carbon source would differ and provide insight into the alternate mechanisms of toxicity. Gas-chromatography mass-
spectrometry (GC-MS) was used to identify and quantify metabolites both from cells as well as the spent media from
cultures. Multiple chemical classes of metabolites were found including sugars, amino and carboxylic acids,
nucleotides and biphenyl degradation intermediates. Concentrations of these metabolites were subject to
multivariate analysis to determine whether they differed significantly between culture types. Depending on both the
carbon source and metal, metabolic profiles of both cells and media supernatants were perturbed differently. While
the metabolic profiles of the control cells were expected to be different depending on the medium, they were not
observed to converge upon exposure to the same toxic metal. The specific metabolites that were altered allow us to
conclude that bacteria respond uniquely to metal exposure when metabolizing xenobiotic compounds.
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Bacterial production of polyhydroxyalkanoate (PHA) bioplastics has potential as a key part of the vegetable oil
biorefinery. Production of PHA polymers with desirable characteristics must be optimized in order for bioplastics to
compete with fossil fuel-derived plastics. We have developed functional metagenomic screens for novel PHA
synthesis pathway genes. These screens are performed in Sinorhizobium meliloti and Pseudomonas putida, using
broad host range cosmid soil metagenomic libraries that are available from the Canadian MetaMicroBiome Library
(http://cm2bl.org). DNA sequence analysis indicates that a range of Class | and Class Il PHA synthase encoding
genes can be isolated using this approach. Expression of these genes in different host backgrounds such as S.
meliloti, P. putida or Escherichia coli, facilitated by ®C31-mediated chromosome engineering methods, results in
differing quality and quantity of PHA product. We are also investigating the effects of carbon source and culture
conditions on the final end product, with a focus on cultivation using oilseed derived feedstock. As a result of this
work, we intend to be able to contribute towards the range and variety of PHA bioplastics that can be reliably
produced.
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Polyketides are a group of secondary metabolites with a wide diversity of structures and bioactivities. Polyketide
synthases (PKS) can classified as type |, type Il, or type lll. Type | PKS pathways usually contain a multidomain
architecture, usually encoded by large genetic regions of > 40 kb. In this study we constructed a large-insert soil
metagenomic clone library (19,200 clones of ~110kb each) from an agricultural soil (Cullars Rotation, Auburn, AL)
using a broad host range shuttle BAC vector, pSmartBAC-S. A phylogenetic analysis of the metagenomic library,
based on 16S rRNA gene sequences, indicated a very diverse assemblage of microbial genomes, representing nine
bacterial phyla. Degenerate PCR primers targeting a conserved KS domain were used to amplify this domain from
the BAC clone library. The resulting KS domain amplicons exhibited only 32.3% - 82.7% amino acid identity with
known KS domains in GenBank. These unique KS domains were used to design probes and primers to identify BAC
clones that contain a Type | PKS pathway. The Type | PKS BACs were transformed into an E.coli BTRA strain
engineered for PKS expression. The transformed clones were screened for synthesis of antibacterial compounds by
bioassays against the pathogens Staphylococcus aureus, Pseudomonas aeruginosa, Acinetobacter baumannii, and
Klebsiella pneumoniae. Notably, several clones expressed antibacterial activities. Next-Gen sequencing of the BAC
clones revealed complete or nearly complete Type | PKS pathways, with limited homology to known pathways.
Clones that express antimicrobial activity will be further characterized by LC/MS analysis. These results demonstrate
the recovery of complete and novel PKS pathways from a large-insert soil metagenomic library and expression of
these pathways in a heterologous host.
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The advent of high-throughput sequencing revolutionized microbiological studies during the last decade, and
provided new insights into the diversity and metabolic potential of microbial communities and populations. Both the
availability of large collections of genomes and metagenomes, and the accessibility to low cost sequencing, offer
new possibilities in almost all areas of microbiologic research. However, the tools to analyze genomic and
metagenomic data are clearly lagging behind the developments in sequencing technologies and the archived data.
Our overarching objective is to develop quantitative whole-genome approaches that address several practical
challenges of contemporary genomic and metagenomic research such as assessing the fraction of the community
captured by a metagenomic dataset (Nonpareil), estimating the sequencing effort required in study design
(Nonpareil), determining the taxonomic affiliation of (meta)genomic sequences (MyTaxa), binning assembled contigs
into population genomes based on time-series metagenomes (BinGeR), and identifying the overall similarity between
genomes (ANI and AAl). Our approaches rely both on statistical theory as well as newly emerging concepts such as
the existence of sequence-discrete populations in natural communities. We have applied and validated our tools
based on in-silico generated datasets of known composition as well as publicly available metagenomes, and
obtained important new insights into various microbiomes. For example, we were able to rank microbial communities
in terms of their complexity and identify novel species that are abundant in the human gut but have no sequenced
representatives and hence, should be targets of future isolation or single-cell efforts. Our tools are publicly available
through http://www.enve-omics.gatech.edu/, allowing external users with a wide range of expertise in computational
biology to perform online analysis of their data as well as download and integrate our tools into their own workflows.
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Canada is a major wheat producing nation and wheat contributes $11B annually to Canada’s economy. With that in
mind, the National Research Council Canada, along with its partners, created the Canadian Wheat Alliance
(http://canadianwheatalliance.ca/) to increase wheat yields and reduce losses from drought, heat, cold and diseases
through plant and microbial based approaches, including modifying the wheat microbiome. Understanding and
manipulating the wheat microbiome has the potential to reduce the incidence of plant disease, increase agricultural
production, reduce chemical inputs and reduce emissions of greenhouse gases, resulting in more sustainable
agricultural practices. To understand the wheat microbiome and its relationship to environmental factors, two field
experiments were analyzed: 1) bulk soil was sampled at three different depths for two consecutive years in plots with
or without glyphosate, with different crop rotations and subjected or not to tillage; 2) bulk and rhizosphere soil and
plant roots were sampled from various wheat varieties that were grown under low fertilization. DNA was extracted
and bacterial and fungal communities were scrutinized by amplicon sequencing using lon Torrent and lllumina MiSeq
platforms. For the first experiment, Bacteria appeared to be mainly affected by sampling depth, while Fungi were
mainly affected by crop rotation, indicating that different subsets of the wheat microbiome will respond differently to
changes in the environment and to any microbiome engineering efforts. More detailed analyses of the Fusarium and
AMF communities are ongoing. The second experiment is currently being analyzed and results will be presented and
discussed. Future work will involve more detailed shotgun metagenomic analyses, the isolation of tailored beneficial
microorganisms and targeted wheat microbiome engineering efforts.
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Marine sponges are known to produce a vast range of pharmaceutically and industrially important natural
compounds. Recent speculations however, suggest that such natural compounds may be highly associated to the
bacterial symbionts living within them. In recent years, studies on the metagenomes of the microbial flora within
sponges have further supported this by the identification of numerous secondary metabolite biosynthetic gene
clusters including those related to polyketides (PKs) and non-ribosomal peptides (NRPs). Nevertheless, many of the
producers of such natural compounds are still to be determined. Thus, our goal in this study was to identify the
producers of such metabolites in marine sponges by implementing the single-cell approach. The yellow chemotype
of the marine sponge, Theonella swinhoei, were collected from Hachijo island and were processed to attain bacterial
fractions. The bacterial fractions were analysed by flow cytometry, single-cells were sorted and subjected to genomic
DNA amplification and nested-PCR for identification of the target metabolites and its producers. To further support
our discovery, other single-cell analytical tools such as Raman microspectroscopy etc. were also used. In this work,
we first targeted to identify the producer of the compound, onnamide A, found highly abundant within

T. swinhoei. Thus far, in addition to the onnamide A biosynthetic gene cluster, we were successful in identifying a
repertoire of biosynthetic gene clusters relevant to nazumamide, polytheonamide, keramamide and cyclotheonamide
within genomic DNA samples of wells positive for a single filament bacterium termed Candidatus Entotheonella
factor TSY1. We show here that the implementation of the single-cell approach was useful in allowing us to verify the
producers of marine natural compounds.
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A streptomycin treated orchard soil from Switzerland was investigated for the presence of novel and characterized
resistance mechanisms using functional metagenomics. This is a well characterized soil microbiota, for which the
bacterial phylogeny (using 16S rRNA meta-sequencing) and the relative quantity of streptomycin and tetracycline
resistance genes have been described by this group. The aim of this study was to investigate if novel antibiotic
resistance genes were present in the soil microbiota and if functional metagenomics could be used to isolate known
antibiotic resistance genes. The functional metagenome was created using fosmid libraries. The fosmid libraries
contained clones with phenotypic resistance to rifampicin, ampicillin, amikacin, kanamycin, gentamycin, tetracycline,
colistin and nalidixic acid. Multi-drug resistance was frequently identified using phenotypic methods. Phenotypic
efflux tests identified that efflux played a role in resistance mechanism of selected isolates within each class of
antibiotic resistance. The fosmids were sequenced, analyzed and compared to the gene databanks within NCBI and
Comprehensive Antibiotic Resistance Database (CARD). However, only the kanamycin resistance gene aphA1 was
identified with >90% sequence similarity. The remaining genes identified within the fosmids are of lower sequence
similarity to known genes. The function of the remaining fosmid genes will be further investigated in order to
elucidate the single and multi-drug resistance genes, which are responsible for the resistance phenotype.
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We used a cell-based high-throughput screening to identify chemical inhibitors of cell intoxication by ricin. Two
molecules named Retro-1 and Retro-2 were found (Stechmann et al., Cell 2010), which protect cells also against
Shiga-like toxins produced by uro-hemolytic E. coli strains and cholera toxin. Retro-1 and Retro-2 selectively block
retrograde toxin trafficking at the early endosomes-TGN interface, without affecting compartment morphology or
other trafficking steps. They do not affect endogenous retrograde cargos, demonstrating an unexpected degree of
selectivity and lack of toxicity. Retro-2 clearly protects mice from lethal nasal exposure to ricin (1 LD90). Retro-2
optimization led to a molecule 500 to 1000 fold more active against ricin and Shigatoxins with an IC50 around 25-50
nM. The most active enantiomer was determined. Another molecule named #20 protected cells against diphtheria
toxin in addition to ricin, which translocation takes place at the level of the early endosome-endocytic carrier vesicle
interface, these vesicles trafficking from early endosomes to late endosomes/lysosomes. This suggests that #20 acts
along this pathway. Accordingly, #20 and Retro-1 or Retro-2 show additive effect on cell protection assay against
ricin. Finally, #20 also gives some protection against ricin in mice. Escalating doses of these molecules on cells or in
mice did not show toxicity. Interestingly, these compounds are active against other pathogens. #20 was able to
protect cells against 3 viruses. Retro-2 was shown by others to have anti-leishmania activity on cells and in vivo in
mice (Canton and Kima, Am. J. Pathol., 2012) and anti-polyoma viruses activity on cells (Nelson et al., mBio, 2013).
We identified molecules targeting intracellular trafficking subsets that display broad-spectrum activities against
pathogens (plant and bacterial toxins, viruses and parasites).
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Pantoea is a Gram-negative enteric bacterium that is ubiquitous in the general environment, both aquatic and
terrestrial. Pantoea has been used as a biocontrol agent for the treatment Erwinia amylovoa, which is the causative
agent of fireblight (a disease that afflicts apple and pear trees). Previously identified Pantoea antibiotics Pantocins,
Herbiculins and Microcins have all shown to inhibit the growth of E. amylovora. An isolate found in the sputum of a
cystic fibrosis patient, Pantoea agglomerans Tx10 (Tx10), produces a novel antibiotic that exhibits inhibition of E.
amylovora, but also human pathogenic Staphylococcus aureus and Streptococcus mutans, and other strains of
Pantoea. The Tx10 isolate could therefore be a potential therapeutic for cystic fibrosis respiratory infections and
other clinical pathogens. A Tn5 transposon mutagenesis conducted upon the strain in order to generate a library of
knockout mutants. Mutants were selected using a screen that identified antibiotic deficient stains that can no longer
inhibit the growth of S. aureus. Comparative analysis of the mutant knock out genes identified a coregulated six-
gene cluster that is likely involved in the production of the antibiotic. The mutants however were shown to still have
antibiotic activity against E. amylovora and a selected population of Pantoea strains, indicating that there are other
antibiotic(s) being producted in the Tx10 strain. Pantoea represents an untapped source of novel antibiotics having
clinical potential.
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Peptidoglycan is a polymer consisting of sugars and amino acids that form a mesh-like layer outside the plasma
membrane of bacteria, forming the cell wall. The sugar component of peptidoglycan consists of alternating residues
of beta-(1,4) linked N-acetylglucosamine (GIcNAc) and N-acetylmuramic acid (MurNAc). N-acetylglucosaminidases
(GlcNAcases) are involved in catalyzing the cleavage of the glycosidic bond between GIcNAc and MurNAc. These
GIcNAcases have been implicated in processes such as cell elongation and division. The goal of our research is to
synthesize small molecule inhibitors that can be accessed using the Ugi-4CCR and the ‘click’ reaction. The main aim
is to identify small molecules that can be an impulsive for new scaffolds for bioactive compounds. A small library of
GlIcNAc triazole (GNT) based compounds were screened as potential inhibitors for GIcNAcases in whole cell assays
against a panel of Gram-positive organisms. We have identified two GNTs with bacteriostatic activity against
Bacillus subtilis and Bacillus cereus with MIC values of 60 uM. Incubation of B. subtilis cells with the synthetic
substrate beta-p-nitrophenyl GIcNAc (pNPGIcNAc) in the presence of the GNT resulted in an inhibition of nitrophenol
release, confirming that the biochemical target is an N-acetyl glucosaminidase. Treatment of B. subtilis with the GNT
at a concentration below the MIC resulted in the formation of bacterial cells with elongated morphology, indicating
impaired cell division and suggesting that the GNT targets an enzyme that is a critical component of the cell division
machinery.
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Cell division is essential for spore formation but not viability in the filamentous streptomycetes bacteria. Failure to
complete cell division blocks spore formation, a phenotype that can be visualized by the absence of gray (in
Streptomyces coelicolor) and green (in Streptomyces venezuelae) spore-associated pigmentation. Despite this
unique phenotype, the streptomycetes cell division machinery, or divisome, is similar to that of other prokaryotes.
Therefore, we hypothesized that chemical inhibitors of sporulation in model streptomycetes might interfere with cell
division in other bacteria. To test this, we investigated 196 compounds that inhibit sporulation in

Streptomyces coelicolor and focus on three (Fil-1, 2, and 3) that were found to confer cell division defects on B.
subtilis. In addition, the compounds were found to inhibit the formation of heat resistant endospores in

B. subtilis, a mechanism that also requires a fully functioning divisome. These results suggest that the
streptomycetes life cycle is a powerful tool for identifying chemical inhibitors of cell division. Continued development
of the assays, such as the introduction of a luminescent reporter in conjunction with a screen for growth inhibition of
B. subtilis, could provide a high-throughput method for screening compounds that inhibit cell division and provide
novel tools for further investigations into the cell division machinery or potential new antibiotics.
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Introduction and Objectives: Citrobacter rodentium is a gram-negative, murine-specific enteric pathogen that infects
epithelial cells in the colon. It is closely related to the clinically relevant human pathogen, enterohemorrhagic
Escherichia coli (EHEC), a leading cause of hemorrhagic colitis and hemolytic uremic syndrome. Consequently, the
C. rodentium murine model of enteric infection can serve as an important tool in enhancing our understanding of
EHEC infection and in assessing the value of promising antimicrobials against infection. We previously reported that
a novel antimicrobial peptide, wrwycr, inhibits bacterial DNA repair and significantly reduces the survival of acid-
stressed EHEC. This study examines the impact of peptide pre-treatment on survival and infection of the closely
related murine pathogen, C. rodentium in vitro and in vivo. Methods and Results: When acid exposure (pH 3.5) is
preceded by a brief pre-treatment with the peptide, there is a marked and significant enhancement of acid-induced
killing of planktonic C. rodentium in a peptide-dose- and time- dependent manner. Pre-treatment of existing C.
rodentium biofilms with the peptide followed by acid stress does not cause a significant enhancement of pathogen
killing, suggesting a protective role of the biofilm against peptide treatment. In the mouse model of infection, pre-
treatment of 108 CFU C. rodentium with 50uM peptide for 5 minutes prior to orogastric gavage significantly reduces
bacterial counts in fecal pellets to below detectable limits and also reduces crypt hyperplasia, indicative of pathogen-
induced infection. Negative controls include peptide alone and a placebo peptide. Conclusions and Significance:
These results demonstrate that peptide pre-treatment of C. rodentium significantly enhances acid-induced killing of
this pathogen both in vitro and in vivo, and are consistent with the response of the related human pathogen, EHEC,
to a similar treatment. These findings support a role for this peptide as a prevention strategy against infection by
enteric pathogens.
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Catheter-associated urinary tract infections (CAUTIs) represent the most frequently encountered hospital acquired
infection, corresponding to significant morbidity and health care costs. Empirical therapy with antibiotics is a standard
management approach for uncomplicated CAUTIs. Due to current rising prevalence of antibiotic resistance, interest
has grown in the need to develop alternate antimicrobial options for combating infection. The retreat of the
pharmaceutical sector from new antibiotic development has exacerbated the challenge of widespread resistance and
signals a critical need for innovation. Naturally occurring antimicrobial compounds are successful in inactivating a
wide variety of pathogenic microorganisms as they often target multiple bacterial functions and as such, are less
prone to development of resistance compared with antibiotics. North American maple syrup produced by
concentrating the sap collected from certain maple (genus, Acer) tree species, contains a vast number of natural and
process-derived phytochemicals among which phenolics constitute the majority. We found that the combination of
antibiotics (either carbenicillin or ciprofloxacin) and polyphenolic rich maple syrup extracts demonstrate synergy for
growth inhibition of different clinical isolates (Escherichia coli, Proteus mirabilis and Pseudomonas aeruginosa)
associated with CAUTIs. Antimicrobial effects of polyphenolic rich maple syrup extracts was assessed against
different uropathogens cultured either planktonically or in biofiims. The polyphenolic rich maple syrup extracts
demonstrated antimicrobial activity against planktonic cells and also efficiently inhibited biofilm formation. Moreover,
the effects of polyphenolic rich maple syrup extracts on expression of different virulence associated genes (e.g.,
genes for motility and biofilm formation) of these uropathogens were analyzed. Transcriptional level analyses
showed that the polyphenolic rich maple syrup extracts affected different genes important for motility and biofilm
formation, which was corroborated by reduction in biofilm formation by different uropathogens. The discovery of
beneficial properties of this polyphenolic rich maple syrup extract may offer clinical advantage in combating infection.
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Vibrio cholerae O1, the causative agent of devastating cholera, has two biotypes, namely, classical and El Tor based
on certain phenotypic and genetic traits. From the recorded history, the world has experienced seven cholera
pandemics. Among these, the first six pandemics are believed to be caused by the classical biotype whereas the
ongoing seventh pandemic is caused by the El Tor biotype. Chronological study from Kolkata indicated that classical
ctxB emerged in 1990 and V. cholerae O1 strains from 1995 onwards were found to carry classical ctxB, which
totally replaced the El Tor ctxB. These strains were termed as El Tor variant. Studies from Kolkata predicted that
some of the 1992 Kolkata O1 strains might have acted as progenitors for Mozambique outbreak strains in 2004. The
amount of cholera toxin produced by El Tor variant strains was more or less equivalent to that produced by classical
strains. Our Study revealed that the Haitian ctxB containing a unique mutation at the 58th nucleotide first appeared in
Kolkata during April, 2006. Study also depicted that Haitian variant TcpA containing a novel mutation at the 64th
amino acid position first appeared in Kolkata during 2003 and after that all El Tor tcpA was replaced by this new tcpA
allele. It has been assumed that certain traits of the Haitian variant strains may have originated from this part of the
world. These new El Tor variant strains replaced the prototype El Tor strains in Asia and Africa. Moreover, the
severity of the disease appears to be intensifying, and recent cholera outbreaks in various places, including
Zimbabwe and Haiti, have followed protracted period. An active holistic surveillance system is needed to tract the
dissemination of these new El Tor variant strains, as these strains possess all the potentialities and foundation for a
new pandemic.
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Buruli ulcer is an emerging and neglected tropical disease due to M. ulcerans. It has been reported in 34 countries
and is endemic in some part of Southeast Asia, Australia and especially in West and Central Africa where it
represents today a major health problem. In the Americas, only few cases were reported for decades in Peru,
Mexico, Surinam and French Guiana, but this last country is the only endemic area of the continent. Around 200
cases were reported in French Guiana since sixties, with todays between 5 to 10 cases each year. Such atypical
incidence could probably be explained partly by the efficacy of Buruli diagnosis in this French region, but we can also
hypothesize that M. ulcerans isolates have genetic characteristics distinguishing them from other countries, and that
have to be explored. Our goal in the present study was then to examine the genetic diversity of M. ulcerans strains in
this region by MLVA. A total of 25 DNA were purified from ulcer biopsies. MLVA were performed using six previously-
described VNTR markers. A total of four allelic combinations were characterized in our study: genotype | has already
been described before, genotype Ill and IV are very close to genotype | while genotype Il appears totally different.
When focusing on sequences variations, new ones were here identified. Globally, such a genetic diversity appears
uncommon for that species which is usually characterized by a very low level of genetic variability and which can be
considered as “monomorphic”. Further research based on complete genome sequencing of strains belonging to each
genotype will lead to a better understanding of genetic specificities of M. ulcerans strains from French Guiana.
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Cytosolic inflammasome complexes mediated by a pattern recognition receptor (PRR) defend against pathogen
infection by activating caspase 1. Pyrin, a candidate PRR, can bind to the inflammasome adaptor ASC to form a
caspase 1-activating complex. Mutations in the Pyrin-encoding gene, MEFV, cause a human autoinflammatory
disease known as familial Mediterranean fever. Despite important roles in immunity and disease, the physiological
function of Pyrin remains unknown. Here we show that Pyrin mediates caspase 1 inflammasome activation in
response to Rho-glucosylation of cytotoxin TcdB,a major virulence factor of Clostridium difficile, which causes most
cases of nosocomial diarrhoea. The glucosyltransferase-inactive TcdB mutant loses the inflammasome-stimulating
activity. Other Rho-inactivating toxins, including FIC-domain adenylyltransferases (Vibrio parahaemolyticus VopS
andHistophilussomni IbpA) and Clostridium botulinum ADP-ribosylating C3 toxin, can also bio-chemically activate the
Pyrin inflammasome in their enzymatic activity-dependent manner. These toxins all target the Rho subfamily and
modify a switch-I residue. We further demonstrate that Burkholderia cenocepacia inactivates RHOA by deamidating
Asn 41, also in the switch-I region,and thereby triggers Pyrin inflammasome activation, both of which require the
bacterial type VI secretion system (T6SS). Loss of the Pyrin inflammasome causes elevated intra-macrophage
growth of B. cenocepacia and diminished lung inflammation in mice. Thus, Pyrin functions to sense pathogen
modification and inactivation of Rho GTPases, representing a new paradigm in mammalian innate immunity.
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Introduction and Objectives: Enterohemorrhagic Escherichia coli (EHEC) causes a severe food and water-borne
illness associated with diarrhea, hemorrhagic colitis (HC), and hemolytic-uremic syndrome (HUS). EHEC
successfully survives transit through numerous stresses upon ingestion including bile salts and antimicrobial
peptides in the duodenum of the small intestines. Previously we reported that bile salt treatment of EHEC
upregulates genes encoding a two component signal transduction system (basRS) and a lipid A modification
pathway (arnBCADTEF). Bile salt treatment also enhanced resistance to the cationic antimicrobial protein, polymyxin
B, in an arnT and BasRS dependent manner. The current study examines the effect of bile salt treatment on EHEC
resistance to two human cationic antimicrobials, HD-5 and LL-37. Methods and Results: Radial diffusion assays
show a significant increase in resistance to HD-5 when EHEC are pre-treated with physiologically relevant
concentrations of a bile salt mix as compared to untreated EHEC. The resistance is dose dependent with respect to
both HD-5 and bile salts. The bile salt-induced resistance phenotype is lost in each of the arnT and basS mutants.
Bile salt treatment does not affect resistance to the cathelicidin, LL-37. A similar bile salt induced resistance
phenotype is observed in the related pathogen, enteropathogenic E. coli (EPEC) to polymyxin B. Conclusions and
Significance: The results of this study provide evidence that bile salts serve as an environmental cue for EHEC by
triggering changes that result in protective modifications of the bacterial outer membrane, thereby increasing
resistance to the human defensin, HD-5 also encountered in the small intestine. This resistance is specific to HD-5
and is dependent on the modification of lipid A of lipopolysaccharide. A similar resistance phenotype is also induced
in the related pathogen, EPEC.
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Neisseria meningitidis (meningococcus) is an obligate human commensal bacterium that can cause meningitis and
sepsis. Crossing the Blood-Brain Barrier (BBB) is a crucial step in the development of meningitis, but the
mechanisms used by the meningococcus to achieve this are not fully understood. The aim of this study was to
investigate the role of the Fibroblast Growth Factor1-lllc isoform (FGFR1-llic) in the attachment to, and invasion of,
Human Brain Microvascular endothelial cells (HBMECs) by N. meningitidis. Confocal microscopy showed that micro-
colonies of adhered N. meningitidis recruit activated FGFR1. Direct interaction between meningococci and the
extracellular domain of FGFR1-lllc was demonstrated by ELISA confirming the ability of this bacterium to bind
FGFR1-lllc. Other bacterial meningeal pathogens, including Streptococcus pneumoniae and Haemophilus
influenzae, were unable to bind to this receptor confirmed specificity. This study identified a novel receptor for
meningococci, FGFR1, which may play an important role in the pathogenesis of this pathogen, and may constitute a
new therapeutic and prevention target for disease caused by these bacteria
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Rab GTPases are emerging targets of diverse bacterial pathogens. Here, we perform biochemical and structural
analyses of LepB, a Rab GTPase-activating protein (GAP) effector from Legionella pneumophila. We map LepB
GAP domain to residues 313-618 and show that the GAP domain is Rab1 specific with a catalytic activity higher than
the canonical eukaryotic TBC GAP and the newly identified VirA/EspG family of bacterial RabGAP effectors.
Exhaustive mutation analyses identify Arg444 as the arginine finger, but no catalytically essential glutamine residues.
Crystal structures of LepB 313-618 alone and the GAP domain of Legionella drancourtii LepB in complex with Rab1-
GDP-AIF3 support the catalytic role of Arg444, and also further reveal a 3D architecture and a GTPase-binding
mode distinct from all known GAPs. Glu449, structurally equivalent to TBC RabGAP glutamine finger in apo-LepB,
undergoes a drastic movement upon Rab1 binding, which induces Rab1 GIn70 side-chain flipping towards GDP-
AIF3 through a strong ionic interaction. This conformationally rearranged GIn70 acts as the catalytic cis-glutamine,
therefore uncovering an unexpected RasGAP-like catalytic mechanism for LepB. In additon to the GAP domain,
LepB N-terminal domain (LepB_NTD, 1-311aa) has the ability to inhibit yeast growth and four single mutants can
lead to the completely loss of function. LepB_NTD has structure similarity with kinase but the catalytic center are not
well conserved. Immunostaining with lots of endomembrane markers directed the finding of Golgi disruption
especially the medial and trans Golgi. Overexpression of LepB_NTD but not the loss-of-function mutants in
mammalian cells severely blocks host secretory pathway and inhibit protein transport through the Golgi with the
aggregation of secreted protein on the cis Golgi. Our studies highlight an extraordinary structural and catalytic
diversity of RabGAPs, particularly those from bacterial pathogens but the exact function of LepB_NTD in blocking of
protein transport through Golgi and the target remain to be clarified.
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Streptococcus pneumoniae is the biggest cause of bacterial meningitis in the UK and Ireland. Bacterial meningitis
disrupts the normal functions of the blood-brain barrier (BBB) and causes inflammation of the meninges. The BBB is
the protective barrier formed by brain endothelial cells that prevents the entry of pathogens and toxins into the brain.
However, the exact mechanisms of central nervous system penetration of Streptococcus pneumoniae across the
BBB are not fully understood. To better understand these mechanisms, we used a human BBB model comprising
immortalised human brain endothelial cells co-cultured with primary human astrocytes. Cells were infected with D39,
6B or the mutated pInA~ Streptococcus pneumoniae strain and the pneumococcal toxin Pneumolysin (PLY).
Adhered and invasive bacteria were significantly low in number (~1.5 — 3.0 log CFU/ml) compared to the initial
bacterial load (7 log CFU/ml). The bacterial infection caused a significant drop in the transendothelial electrical
resistance (TEER, a measurement of BBB tightness) when 6B meningitis strain was used (p<0.03), indicating that
even small numbers of bacteria were sufficient to increase BBB permeability. PLY application on the luminal (blood)
side of the model led to a significant reduction in brain endothelial cell viability compared to the control (p<0.001).
Co-incubation of PLY with pInA™ increased BBB permeability and, led to an increase in transmigration of bacteria
from the luminal to the abluminal (brain) side (p<0.005). However, incubation of pInA~ alone showed no significant
changes in TEER compared to the control (p>0.05). Our results suggest that even small numbers of bacteria are
sufficient to increase BBB permeability. We also demonstrate that PLY was necessary for the bacteria to increase
BBB permeability, and transmigrate across the BBB. Understanding the role of the BBB during Streptococcus
pneumoniae will aid the identification of novel therapeutic strategies.
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Streptococcus pyogenes is a globally important bacterial pathogen that only infects humans, and is causative in a
range of diseases from pharyngitis to necrotizing fasciitis, as well as post-infection autoimmunity such as rheumatic
fever. Superantigens are toxins produced by S. pyogenes that unconventionally activate up to 20% of an individual’s
T cells by crosslinking T cell receptor (TCR) B-chains with major histocompatibility complex (MHC) Il molecules. Our
laboratory has elucidated the importance of these toxins in acute nasopharyngeal infection by S. pyogenes.
Infection of C57BI/6 mice by S. pyogenes required mouse expression of MHC Il human leukocyte antigens (HLA-
mice) and this phenotype was dependent on expression of the streptococcal pyrogenic exotoxin A (SpeA)
superantigen. We thus hypothesized that vaccination of HLA-mice with superantigens would prevent S. pyogenes
infection through antibody-mediated neutralization. To test this, HLA-mice were vaccinated with either wild-type
SpeA, or a MHC 1l binding mutant (SpeAY100A), and nasally inoculated with S. pyogenes. HLA-mice vaccinated
with either form of SpeA showed a significant decrease in nasopharyngeal infection compared to sham vaccinated
mice; however, only mice vaccinated with SpeAY100A demonstrated consistent detectable levels of anti-SpeA
antibodies. Interestingly, mice vaccinated with wild-type staphylococcal enterotoxin B (SEB), a superantigen
produced by Staphylococcus aureus, also showed a significant decrease in S. pyogenes infectivity. Immunization
with this superantigen did not generate anti-SpeA cross-reactive antibodies, but rendered the same T cell
populations targeted by SpeA as unresponsive. Thus, superantigen-responsive T cell subsets are required for
nasopharyngeal infection by S. pyogenes. These results support the use of superantigens as vaccine candidates
against S. pyogenes and further support an important role for superantigens in acute infection.
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MEM-WK300.01 - BAComics: one-step expression of heterologous secondary metabolism clusters in
Aspergillus nidulans

JinWoo Bok1, Jessica C AIbrightz, Rosa Ye3, David Mead4, Megan Wagner4, Amanda Krerowicz4, Anthony Goering‘r’,
Neil L Kelleherz’s, Cheng-Cang Wu3, Nancy Keller'

"Department of Medical Microbiology and Immunology and Bacteriology, University of Wisconsin at Madison, Madison,
USA, 2Department of Chemistry, Northwestern University, Evanston, USA, 3Intact Genomics, Inc. St Louis, USA, 4Lucigen
Corporation, Middleton, USA, °Department of Biochemistry, Molecular Biology, and Cell Biology, Northwestern University,

Evanston, USA

Fungi are prolific producers of anti-microbial secondary metabolites (SMs) and since the turn of the century have
provided 45% of bioactive molecules from all microbial sources. However, fungal SM pathways remain largely
untapped due to difficulties in efficiently expressing these SM pathways. Here we describe key technological
breakthroughs that together result in the next generation functional metagenomic library. This library combined 1) an
improved methodology for the isolation and purification of high molecular weight genomic DNA from fungi; 2) a new
E. coli-Aspergillus shuttle vector and an A. nidulans host for enhanced autonomous expression of cloned DNAs; 3) a
random shear BAC (bacterial artificial chromosome) cloning method to produce unbiased very large insert sizes
(>100 kb) for covering the entire set of intact SM pathways of a fungal genome (one BAC clone = one intact SM
pathway); and 4) a rapid and improved small molecule identification method using mass spectrometry-based
quantitative metabolomics to identify unique compounds. We constructed a BAC library resulting in ~20x genome
coverage of the A. terreus genome, or a total of 7,680 BAC clones with an average insert size of 100 kb. End-
sequencing of BAC clones allowed identification of all 56 SM gene clusters of A. terreus. We describe the results of
characterization of two such SM BACs expressed in A. nidulans; one yielding cryptic spiroquinazoline alkaloids and
one astechrome-related molecules. Together, these technologies represent an important advancement for the
science of natural product discovery in general and antibiotic discovery in particular.
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Jens Frisvad', Thomas Larsen’
"Technical University of Denmark, Kongens Lyngby, Denmark

The chemodiversity in Aspergillus, Penicilium and Talaromyces is extremely high, but many of the secondary
metabolites in these genera are also found in phylogenetically distantly related fungi. In Penicillium, Aspergillus and
Talaromyces natural clades are also phenotypically similar concerning morphology, exoenzymes and physiology.
Biosynthetic families of secondary metabolite are common to several species in a natural clade, but seem to form
polythetic classes, i.e. no individual secondary metabolite family is common for all species in the clade, but anyway
all species in the clade can produce a high number of the characteristic secondary metabolite families. Profiles of
secondary metabolites are specific for a species in the trichocomaceous genera. A chemotaxonomic overview, and
how many extrolites that has been found outside those chemically prolific genera, is given. Other ascomycetous
genera such as Alternaria, Trichoderma, Fusarium, Phoma, Phomopsis, Chaetomium and Aschersonia share some,
but not many, extrolites with the trichocomaceous species, while basidiomycetous fungi have very few extrolites in
common with the Ascomycetes. Yeasts, ruderal selected filamentous fungi and stress selected filamentous fungi are
often poor producers of extrolites, while competition selected fungi often produce up to 40 different secondary
metabolite families according to genome sequencing projects. Ways of manipulating fungi to produce as many
extrolites as possible are reviewed, especially concerning growth media. The problem of misidentifications of fungi,
ITS identifications, and mixed cultures are also discussed.
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Marc Stadler’
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The Xylariaceae is one of the largest families of Ascomycota and many of its species have an endophytic stage in
their life cycle. In the past decade, we studied them intensively, using morphological, chemotaxonomic and
molecular phylogenetic methods [1]. Numerous bioactive secondary metabolites were identified, and their production
during the life cycle of their producer organisms was followed by HPLC profiling and biolassays. Several new genera
and species were recognised in the course of this work, e.g., a comprehensive world monograph of the genus
Daldinia and a study on neotropical Hypoxylon have recently been published [2],[3]. Moreover, it was possible to
elucidate the life cycle of certain drug producing endophytes [4] and explore highly interesting correlations between
endophytes, their host plants and insect vectors [5]. The Xylariaceae seem to represent an ideal “model family” for
interdisciplinary work on basic as well as applied aspects of mycology. References 1. Stadler M (2011) Curr Res
Environ Appl Mycol 1: 75-133. 2. Stadler M et al. (2014) Stud Mycol, 77:1-143. 3. Kuhnert E et al. (2014) Fungal
Divers. 64: 181-203. 4. Bills GF et al. (2012) PLoS ONE 7(10): e46687. doi:10.1371/journal.pone.0046687. 5.
Pazoutova S et al. (2013) Fungal Divers 60, 60:107-123.
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antifouling, cytotoxic and enzyme inhibiting activity

Shu-Hua Qi', Xiao-Yong Zhang1, Jie Bao', Xin-Ya Xu', Xu-Hua Nong1
"South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou, China

It is now well known that diverse fungal community is abundant in marine environments, and marine fungi have
received considerable attentions as important sources for new drug discovery. In order to obtain new bioactive
compounds from marine microorganisms, we isolated culturable fungi from different deep-sea sediment cores and
coral samples from the South China Sea. Combined with chemical analysis by HPLC and LC-MS, and various
bioassay tests, such as antibacterial, antifungal, antifouling and cytotoxic activity, some bioactive fungal strains were
chosen for further study of their bioactive secondary metabolites. Recently, we have obtained more than 30 new
compounds with obvious antifouling, cytotoxic or enzyme inhibiting activity from four marine-derived fungal strains.
Their antifouling activities were tested by laboratory antilarval settlement bioassay and field test, and two of them
were proved to be potential antifouling agents. A dihydrothiophene-condensed chromone oxalicumone A from
Penicillium sp. showed significant cytotoxicity against several carcinoma cell lines, and its structure-activity
relationship was discussed by semi-synthesis. And in order to enhance the production of oxalicumone A, the wild
Penicillium sp. strain was mutated by microwave and ultraviolet light irradiation, and the culture medium was further
optimized, which led to the 20—fold increase in oxalicumone A production. In addition, three compounds with strong
inhibiting activity towards acetylcholinesterase were isolated from a Aspergillus sp. strain.
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MEM-WK300.04 - Curation and characterization of secondary metabolism gene clusters in Aspergillus niger

Sylvester Palys'
"Concordia University, Montreal, Canada

Scientific inquiries into fungal secondary metabolism have a history of yielding highly useful and marketable
compounds. These inquires continue to present a high potential for further discovery of novel compounds like anti-
cancer drugs and antibiotics as well as the potential for increasing the production of those compounds which are
already known. Multiple classes of enzymes, a great many with their own clustered modifying enzymes, are involved
in the production of numerous and potentially useful compounds but locating them in a deluge of DNA sequence
data can prove challenging. With the advent of the genomics era and advancements in sequencing technologies,
the ability to search for and increase or decrease the expression of these compounds has become easier and more
targeted. As the amount of data from our sequencing endeavors increases, the need for systematic or standardized
methods of annotation and functional prediction becomes ever more pressing. This talk presents a method of
annotating secondary metabolite gene classes and defining their relevant gene clusters to provide insight into
possible methods of regulation. In addition, a method for predicting the potential molecules the clusters may
produce using freely available bioinformatics tools and data from the fully sequenced and manually curated genome
of Aspergillus niger NRRL3 is also demonstrated. Examples from key enzymes classes are discussed and a more
detailed account of the production of tensyuic acids is presented.
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"Department of Botany, University of Ibadan, Ibadan, Nigeria, “Department of Biosciences and Biotechnology, Babcock
University, llishan Remo, Nigeria, *Center for Analytical Chemistry, Department of Agrobiotechnology (IFA-Tulln),
University of Natural Resources and Life Sciences Vienna, Tulln, Austria, 4Department of Food, Environmental and Health
Research Group (FEHRG), Faculty of Health Science, Doornfontein Campus, University of Johannesburg, South Africa

A total of 94 fish feed samples were collected from fish farms in six States within South-western Nigeria (Lagos,
Ogun, Oyo, Osun, Ondo and Ekiti). The spectrum of microbial metabolites including mycotoxins in the feeds was
determined using a simple, rapid Liquid Chromatographic-Tandem Mass Spectrometric method (LC-MS/MS).
Altogether, 90 metabolites from diverse fungi and bacteria were found in the feedstuffs. Metabolites from Aspergillus
were the most frequent followed by metabolites from Fusarium, Claviceps, Penicillium, Alternaria, other fungal as
well as bacterial species. Aflatoxins were detected in 97.9% of the samples while fumonisins were quantified in
88.3% and deoxynivalenol in 87.2%. Aflatoxin B1 concentrations were in the range of 0.7-551 pg/kg while the levels
of fumonisin B1 were up to 6100 pg/kg. Considering the high degree of co-occurrence (including those with known
toxicities e.g. citrinin, 3-nitropropionicc acid or citreoviridin) of different toxins and the levels of microbial metabolites
found in the feeds, the fish industry in South-western Nigeria may be at risk of economic losses due to
mycotoxicoses in the fish species. Key words: Aflatoxins; Bacterial metabolites; Fish feeds; Fumonisins; Mycotoxins.
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Jan Di'|ksterhuis1
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Spores are an integral part of the life cycle of the gross majority of fungi. Their morphology and the mode of
formation are both highly variable among the fungi, as is their resistance to stressors. The main aim for spores is to
be dispersed, both in space, by various mechanisms or in time, by an extended period of dormancy. Some fungal
ascospores belong to the most stress resistant eukaryotic cells described to date. Stabilisation is a process in which
biomolecules and complexes thereof are protected by different types of molecules against heat, drought or other
molecules. This contribution deals with the most important compounds that are known to protect fungal spores and
also addresses the biophysics of cell protection. It further covers the phenomena of dormancy, breaking of dormancy
and early germination. Germination is the transition from a dormant cell towards a vegetative cell and includes a
number of specific changes. Finally, the applied aspects of spore biology are discussed.
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MEM-WK301.02 - Yeasts and their glycan components can have a beneficial or adverse effect on intestinal
inflammation

Samir Jawhara', Laura Choteau’, Thierry Fontaine®, Yann Guerardel®, Boualem Sendid'?, Pascal Vandekerckove®,
Daniel Poulain™?
"Université Lille2, INSERM U995, Lille, France, 2Centre de Biologie-Pathologie-Génétique. Centre Hospitalier et
Universitaire, Lille, France, 3Unité des Aspergillus, Institut Pasteur, Paris, France, *CNRS, UMR 8576, Villeneuve d'Ascq,
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Saccharomyces cerevisiae (Sc) is widely used in industrial food/beverage production and biotechnology.

S. cerevisiae var. boulardii (Sb) is described as biotherapeuthic agent and clinical studies have reported its role in
prevention of Candida albicans colonization and antibiotic-associated diarrhea and colitis. Previous research has
shown that the administration of Sb reduces both C. albicans colonization and intestinal inflammation in mice. The
aim of this study was to identify dietary yeasts, which have comparable effects to Sb and to assess the capabilities of
yeast cell wall components to modulate intestinal inflammation and Candida colonization. Mice received a single oral
challenge of either C. albicans or C. glabrata and were then given 1.5% dextran-sulphate sodium (DSS) for 2 weeks
followed by a 3-day restitution period. S. cerevisiae strains (Sb, Sc1 to Sc4), as well as mannoprotein (MP) and f3-
glucan crude fractions prepared from Sc2 and highly purified B-glucans prepared from C. albicans were used. Strain
Sc1-1 gave the same level of protection against C. albicans and C. glabrata than Sb when assessed by mortality,
clinical scores and colonization levels. When Sc1-1 was compared with the other S. cerevisiae strains, the
preparation process had a strong influence on biological activity. Interestingly, some S. cerevisiae strains
dramatically increased mortality and clinical scores. Strain Sc4 and MP fraction favoured C. albicans colonization
and inflammation, whereas B-glucan fraction was protective against both. Surprisingly, purified B-glucans from

C. albicans had the same protective effect. Thus, some yeasts appear to be strong modulators of intestinal
inflammation and contribute in elimination of both C. albicans and C. glabrata in the gut. These effects are
dependent on the strain, species, preparation process and cell wall fraction. It was striking that B-glucan fractions or
pure B-glucans from C. albicans displayed the most potent anti-inflammatory effect in the DSS model. Studies to
explore the mechanism of B-glucans mediated anti-inflammatory effects are ongoing.
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Plateau: evidence for Far East Asian origin of lager beer yeast

Feng-Yan Bai', Jian Bing', Pei-Jie Han", Wan-Qiu Liu', Qi-Ming Wang'
"State Key Laboratory of Mycology, Institute of Microbiology, Chinese Academy of Sciences, Beijing, China

Lager-brewing arising in 15th century Bavaria is the most popular technique for alcoholic beverage production in the
world nowadays. The lager yeast Saccharomyces pastorianus is a domesticated microbe through the hybridization
between a S. cerevisiae ale yeast and a cryotolerant Saccharomyces yeast. The latter dubbed S. eubayanus
exhibiting 99.56% genome sequence identity with the non-ale subgenome of S. pastorianus has only been
discovered in Patagonia, Argentina recently. Consequently, a Patagonian hypothesis for the origin of lager yeast has
been proposed. Here we show that S. eubayanus and its close relative S. uvarum commonly occur in various
substrates from the Tibetan Plateau and adjacent high altitude regions in west China and exhibit surprisingly high
genetic and phenotypic diversity. Three distinct lineages with over 6% inter-lineage sequence divergence were
identified from the S. eubayanus strains from China based on analyses of the ribosomal internal transcribed spacer
(ITS) region and other 12 loci (10,657 bp) including nine protein genes and three intergenic spacers. Molecular
phylogenetic analysis showed that a Tibetan population of S. eubayanus was more closely related with S.
pastorianus than the Patagonian type strain. Sequence comparisons of the 12 loci from 10 strains and the whole
genome from one representative strain showed that a Tibetan population of S. eubayanus is 99.8% identical to the
non-S. cerevisiae subgenome of S. pastorianus. Our results suggest that S. eubayanus is native to Far East Asia,
which harbors all the recognized natural species of Saccharomyces, and that the Tibetan population of S. eubayanus
is the progenitor of lager yeast. This Far East Asian origin hypothesis has evidently stronger geographic and historic
support.
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Saccharomyces cerevisiae has been studied extensively in laboratory media, and functions for 5000 of the ca. 6000
ORFs have now been determined. During wine fermentations, however, yeast cells are exposed to a challenging
environment; low pH, hypoxia, high osmotic pressure, and a rising ethanol concentration. To investigate how yeast
adapts to the harsh conditions during the fermentation of grape must, genome-wide mRNA levels were assayed at
five time points during fermentation of grape must. The yeast cells responded to these stresses by activating a gene
expression program called the Fermentation Stress Response (FSR). We identified 62 uncharacterized FSR ORFs
whose expression was highly induced during fermentation. We used a systems biology approach (transcriptomics,
proteomics and metabolomics) to discover functions for these ORFs. A deletion mutant of the YML081W ORF
produced less acetic acid than its wild-type counterpart. A yeast strain overexpressing YML0O81W produced wine
with elevated acetic acid levels. We named this gene AAF1, Acetic Acid Factor 1. We have now identified two more
ORFs encoding putative transcription factors that affect acetic acid production in wine. Moreover, we found that the
FSR protein Yfr017p interacts specifically with the glycogen debranching enzyme (Gdb1p). YFR017C null cells
displayed a significant reduction in their ability to accumulate glycogen during aerobic growth and fermentation.
Moreover, Yfr017p inhibits Gdb1p activity in vitro. These results suggest that Yfr017p functions as an inhibitor of
Gdb1p, enhancing the ability of yeast cells to store glucose as glycogen. We therefore renamed the YFR017C ORF
as IGD1 (Inhibitor of Glycogen Debranching). We are currently analysing functions for an additional 150 ORFs that
are constitutively expressed during wine fermentations.
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Saccharomyces cerevisiae wine yeasts display outstanding fermentative capacities during wine fermentation, where
they are challenged with stressing and changing environmental conditions. We previously showed that horizontal
gene transfers (HGT) from distant yeasts have shaped the genome of wine yeasts and may contribute to their
adaptation to the wine environment. To assess the adaptive value of these HGT, we carried out a functional analysis
of a mutant deleted for a large, 65kb introgression (region C). We found that this region confers a better cell viability
and capacity to complete the fermentation in a Chardonnay grape must. This phenotype is associated to a better
assimilation of the oligopeptide fraction of grape must by the horizontally acquired Fot1/2 oligopeptide transporters.
We also showed that Fot-mediated peptides uptake affects the glutamate node and the NADPH/NADP+ balance,
resulting in altered by-product profile. By carry out competition assays, we demonstrated that Fot deletion mutants
were completely outcompeted by the wild-type strain after three successive co-cultures. Thus, the presence of FOT
genes improves yeast fitness on grape must. Finally, a population analysis showed a strong conservation of FOT
genes in the genome of yeast strains possessing the region C, even when this region is incomplete. These findings
demonstrate the adaptive value of FOT genes which improve nutrient resource utilization in a nitrogen-limited
environment, and highlight the role of HGT in genome evolution and adaptation of yeasts to their ecological niche.
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B. Gillian Turgeon'
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Filamentous fungi produce chemically diverse secondary metabolites (SMs) that have positive and negative effects
on other organisms and are implicated in virulence to hosts and development of structures associated with
reproduction. SMs also combat nutritional and environmental stresses in niche situations, making them central to
fungal survival and proliferation. SMs are at the very heart of the information networks that play out within a single
organism, and between communities of interacting organisms. Sequencing of the genomes of highly aggressive
plant pathogens in the genus Cochliobolus and in the closely related genus Setosphaeria has provided a clearer
picture of the plethora of SM gene clusters encoding unknown SMs. Our lab employs a combination of genetic and
comparative phylogenomic methods to explore function of SMs to make initial functional predictions (guilt by
association). Comparative analyses have revealed that the suites of SM encoding genes from all Cochliobolus
species are astoundingly diverse among species but remarkably conserved among isolates of the same species,
except for lifestyle-defining examples that generally map to unique genomic regions. This pattern is also found when
comparisons are made between the closely related Cochliobolus and Setosphaeria genera. Functional analysis of
several of these strain-unique SMs reveals a strong correlation with a role in virulence for necrotrophs and,
surprisingly, also for hemibiotrophs.
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Phoma macrostoma is a bioherbicidal fungus capable of inducing bleaching in susceptible dicot weeds by means of
its metabolites, macrocidins. It is thought that macrocidins interfere with carotenoid biosynthesis. However, the
point(s) in the biosynthetic pathway at which macrocidins act are not known. Based on the symptoms produced, we
hypothesized that macrocidins interfere with the carotenoid biosynthetic enzyme phytoene desaturase. In order to
test the above hypothesis, we treated both susceptible and resistant plants with two doses of macrocidins and the
synthetic herbicide diflufenican (a known inhibitor of phytoene desaturase). We measured plant survival, growth,
symptom severity, photosynthetic gas exchange and chlorophyll content. After harvesting the plants, we also used
HPLC techniques to characterize plant carotenoid profiles. Results collected indicate that macrocidin-treated
susceptible plants undergo a macrocidin dose-dependent increase in the ratio of lutein to B-carotene, suggesting
impaired functioning of the enzyme lycopene B-cyclase. Enhanced understanding of the interactions between P.
macrostoma metabolites and host plants could facilitate more effective use of P. macrostoma and its metabolites as
a bioherbicide.
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Magnaporthe oryzae is the causal agent of rice blast, one of the most serious diseases affecting rice production.
During plant infection, M. oryzae forms a specialised infection structure called an appressorium. The infection cell
generates enormous turgor, which is focused as mechanical force to breach the rice cuticle and facilitate entry of the
fungus into plant tissue. A hetero-oligomeric septin GTPase complex is necessary for re-organisation of a toroidal F-
actin network at the base of the appressorium which allows re-establishment of polarised fungal growth. Re-
modeling of F-actin at the appressorium pore is necessary for cortical rigidification and localisation of proteins
associated with membrane curvature to the point of plant infection. Septin-mediated cytoskeletal re-modeling is
required for development of a penetration peg that ruptures the host cuticle and leads to invasion of epidermal cells
by biotrophic invasive hyphae of M. oryzae. Septin-mediated plant infection is controlled by NADPH oxidase activity
and a regulated burst of reactive oxygen species occurs within the appressorium. A specialised Nox2 NADPH
oxidase-tetraspanin complex is necessary for septin-mediated control of actin dynamics. The appressorium pore is
the site of polarised exocytosis during plant infection and the octameric exocyst complex localises to the pore in a
septin-dependent manner and is essential for cytoskeletal regulation. We will also describe the potential operation of
both cell cycle and pressure-mediated checkpoints, that are necessary for initiation of septin activation and the re-
orientation of the cortical F-actin cytoskeleton to facilitate plant tissue invasion.
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Proteins containing the lysin motif (LysM) have been shown to act as effectors in fungal pathogens. Secretion of
effector proteins enables plant defenses to be overcome, allowing for fungal penetration into the host tissue. Studies
have implicated the suppression of chitin recognition and PAMP-triggered defense responses of the plant host by
fungal LysM effectors, which likely compete for binding with the pattern recognition receptors of the plant host. Five
putative LysM proteins have been identified in the genome of the ascomycete plant pathogen and causative agent of
chestnut blight, Cryphonectria parasitica. Using RT-PCR, we have detected transcript for all five of these genes
indicating that they are expressed. To assess the potential role of these proteins in the virulence of C. parasitica, we
have initially created three gene knockouts by homologous recombination. LM47 is a large predicted protein of 847
amino acids and containing a transmembrane Arv1 domain adjacent to a single LysM motif. The knockout of LM47
resulted in a severely debilitated phenotype that was avirulent on dormant chestnut stems. LM12 is a smaller
predicted protein of 229 amino acids. Although the knockout showed no difference in phenotype or virulence on
American chestnut when compared to wild-type, use of an epitope tagging strategy has revealed that it is extensively
glycosylated. Repeated attempts to create a knockout of LM83 (172 predicted amino acids containing two LysM
motifs) resulted in no viable fungal transformants, suggesting that this may be an essential protein. Epitope-tagged
contructs for all five predicted proteins have been created in order to test for their secretion and ability to bind chitin
or other similar molecules. This work will allow us to further characterize these members of the LysM protein family to
act as effectors that allow for the establishment fungal infection.
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Invasion of oral epithelial cells is a key step in the pathogenesis of oropharyngeal candidiasis (OPC). Previously, we
found that Candida albicans invades oral epithelial cells by interacting with E-cadherin and a complex composed of
the epidermal growth factor receptor (EGFR) and HER2. This interaction causes epithelial cells to endocytose

C. albicans hyphae. Here we investigated the role of the Met receptor tyrosine kinase in triggering the endocytosis
of C. albicans. The accumulation of EGFR, Met, and E-cadherin around C. albicans in the OKF6/TERT-2 oral
epithelial cell line was determined by indirect immunofluorescence. The tyrosine phosphorylation of Met and EGFR
was assessed by immunoblotting with phospho-specific antibodies. Epithelial cell invasion of C. albicans was
quantified using a differential fluorescence assay. The therapeutic efficacy of the EGFR kinase inhibitor, gefitinib,
and the Met kinase inhibitor, SGX523, was determined using the corticosteroid-treated mouse model of OPC. In
epithelial cells infected with C. albicans, Met accumulated with both EGFR and E-cadherin around hyphae. Few
hyphae were observed to be surrounded by Met without concomitant EGFR or E-cadherin. C. albicans infection
stimulated the tyrosine phosphorylation of Met and EGFR. SGX523 inhibited phosphorylation of Met, but not EGFR.
Similarly, gefitinib inhibited phosphorylation of EGFR, but not Met. Also, both SGX523 and Met siRNA decreased C.
albicans invasion by approximately 50%. Dual inhibition of Met and EGFR resulted in greater reduction of epithelial
cell invasion compared to inhibition of either receptor alone, whereas the combined inhibition of Met and E-cadherin
was not additive. Finally, mice treated with SGX523 plus gefitinib had >10-fold lower oral fungal burden after 5 days
of infection compared to control mice or mice treated with SGX523 or gefitinib alone.  Therefore, C. albicans
activates both Met and EGFR signaling pathways, which independently induce invasion of epithelial cells, both in
vitro and in vivo.
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Biofilm formation is one of the most important attributes for the virulence of Candida albicans, contributing to
resistance to antifungal drugs and defence against attack by host immunity. However, the molecular mechanisms
governing biofilm formation and development are not fully understood. In the current study we investigated 34 mutant
strains lacking unknown function genes for biofilm formation. Biofilm formation and development of these mutants
were evaluated by XTT (metabolic) assay, biomass, visual appearance and determination of disperser cells. Nine
mutant strains showed significantly altered phenotypes in one or more of these analyses compared to an isogenic
wild type. Deletion of orf19.6847, orf19.3908 and orf19.5417 reduced biofilm biomass. Metabolic activity was
negatively altered for the mutant strains lacking orf19.6656, orf19.7504, orf19.7170, orf19.6501, orf19.823 and
orf19.6784. Deletion of orf19.6656, orf19.7504 and orf19.6501 significantly reduced the dispersion of cells at early
stages. Finally, patchy and irregular biofilms were observed for seven mutant strains. We have now investigated the
functions of these previously uncharacterised genes to further our understanding of the biological processes involved
in biofilm formation and development. For one gene, orf19.3908, we have identified additional roles in antifungal drug
resistance and interactions with human epithelial cells.
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During colonization and infection of its human host, the pathogenic yeast Candida albicans adapts to changes in the
environment by reversibly altering its morphology and adjusting its gene expression pattern. C. albicans can also
generate genetic variants that are better adapted to new conditions, as exemplified by the evolution of drug-resistant
strains during antimycotic therapy. Resistance against the widely used antifungal drug fluconazole is frequently
caused by gain-of-function mutations in the zinc cluster transcription factors Mrr1, Tac1, and Upc2. These mutations
result in constitutive activity of the transcription factors and overexpression of their target genes, including the
multidrug efflux pumps MDR1 and CDR1/CDR2. We found that Mrr1, Tac1, and Upc2 can also be rendered
constitutively active by C-terminal fusion with the heterologous Gal4 activation domain, suggesting that this may
represent a general strategy for the artificial activation of zinc cluster transcription factors. We therefore created a
complete library of all 82 C. albicans zinc cluster transcription factors in a potentially hyperactive form, which were
expressed in the wild-type reference strain SC5314. Screening of this library resulted in the discovery of novel
regulators of morphogenesis and resistance to drugs and oxidative stress. Among these were Mrr2, which controls
the expression of the major multidrug efflux pump CDR1, as well as several transcription factors that induced the
expression of FLU1, an efflux pump that is required for tolerance of the antifungal peptide histatin 5. Atrtificial
activation therefore is a highly useful method to elucidate the role of zinc cluster transcription factors of unknown
function. As C. albicans frequently acquires natural gain-of-function mutations in these transcriptional regulators
under selective pressure, the comprehensive library of strains containing hyperactive forms of all its zinc cluster
transcription factors is a valuable resource to probe the evolutionary potential of this fungus when it faces novel
environmental challenges.
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Biofilm formation depends upon surface adherence, a property often mediated by adhesive proteins called adhesins.
We report here a set of studies that involve genetic manipulation, nanoString profiling, and biofilm formation assays
to elucidate the roles of a major Candida albicans adhesin, Als1, in biofilm maturation. Previous studies from several
groups demonstrate that Als1 is required for the adherence of C. albicans cells to diverse substrates and to other C.
albicans cells. Our studies indicate that Als1 is also required for expression of many biofilm- and hyphal-related
genes. We call this response to Als1 levels the Adhesin-dependent Gene Expression (AGE) response. It is
mediated by transcription factor Brg1, a known regulator of biofilm formation. Our phenotypic analysis indicates that
the AGE response is required for biofilm maturation. Thus the adhesin Als1 functions in biofilm formation in two
ways: to promote cell/surface adherence, and to stimulate biofilm maturation through the AGE response.
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Human parainfluenza viruses (HPIV) cause widespread respiratory infections, with no vaccines or effective
treatments. HPIV3 infection starts when the viral receptor-binding protein engages sialic acid receptors in the lung
and the viral envelope fuses with the target cell membrane. Fusion/entry requires interaction between two viral
surface glycoproteins: a tetrameric hemagglutinin-neuraminidase (HN), and a fusion protein (F). We have defined
structural correlates of HN’s features that permit infection in vivo. Specific structural features of the HN dimer
interface modulate HN-F interaction and fusion triggering and directly impact infection. The molecular determinants
for HPIV3 growth in vitro are fundamentally different from those required in vivo, and these differences also impact
inhibitor susceptibility. Fusion/entry molecular machinery that is advantageous for growth in human airway epithelia
and in vivo confers susceptibility to peptide fusion inhibitors in the host lung tissue or animal. The same fusion
inhibitors have no effect on infections with viruses whose fusion glycoproteins are suited for growth in vitro. We
propose that in order to provide information relevant to clinical efficacy, antivirals should be evaluated using clinical
isolates or lung adapted strains of virus in natural host tissue, rather than lab strains of virus in cultured cells. The
unique susceptibility of clinical strains in human tissues reflects viral inhibition in vivo.
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Measles virus (MV) is a leading cause of child mortality in developing countries despite the availability of a live
attenuated vaccine for over 40 years. In the U.S., we are in the midst of a nation-wide outbreak. In a recent MV
outbreak in South Africa several HIV-infected people died of MV CNS infection. We analyzed the viruses from these
patients and found that specific intra-host evolution of the MV fusion machinery -- receptor binding protein (H) +
fusion protein (F) -- had occurred. A mutation in F of the “CNS-adapted” viruses allows it to promote fusion with less
dependence on interaction of H with the two known MV cellular receptors; this F is activated independently of H or
receptor. We hypothesize that in the absence of effective cellular immunity, MV variants bearing fusion machinery
that enabled efficient spread in the CNS underwent positive selection. The measles inclusion body encephalitis
(MIBE) F isolated from the HIV-infected patients possesses an inherent ability to mediate fusion in the absence of H;
we propose that this feature is ideal for CNS infection but may be detrimental for acute infection.
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The paramyxovirus human metapneumovirus (HMPV) is a leading cause of respiratory tract infections worldwide
across all age groups, and is particularly devastating in the pediatric, elderly and immunocompromised populations.
Despite its high prevalence and burden on human health, there is currently no treatment against HMPV infections.
The process of forming new virus particles requires complex interactions between viral and cellular components and
the requirements for particle production differ substantially among paramyxoviruses. The mechanisms by which
HMPV assembles and buds are very poorly understood, so we sought to characterize the viral and host factors
involved in this late stage of the viral life cycle. We performed spatio-temporal analysis of the main HMPV structural
proteins including nucleoprotein N, phosphoprotein P, matrix protein M and fusion glycoprotein F in normal human
bronchial epithelial cells, which constitute a relevant model for studying HMPV infection. Our results show that N and
P are localized in perinuclear cytoplasmic inclusions during early infection that subsequently relocate to the plasma
membrane and incorporate M protein. At late infection, all viral proteins translocate to the plasma membrane and
form cell-associated viral filaments. Interestingly, long filamentous extensions containing HMPV proteins extend
between cells suggesting a role in direct cell-to-cell transmission. Cytoskeletal inhibitors studies showed that
microtubules and actin are critical for the production of released HMPV particles. In addition, these studies
suggested a role of actin in HMPV direct cell-to-cell spread. These results are very interesting since paramyxoviruses
are generally thought to transmit from cell to cell in the form of cell-free particles. Overall, our data reveal a novel role
of the cytoskeleton in HMPV replication and provide new insights into mechanisms of HMPV transmission.
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The RNA synthesis machinery of vesicular stomatitis virus comprises the negative-sense genomic RNA encased
within a nucleocapsid protein (N) sheath and associated with the viral transcriptase. The transcriptase itself
comprises a multifunctional 250 kDa large protein (L) and this requires association with a 29kDa phosphoprotein (P)
to bind the N-RNA template. All of the catalytic activities required for the synthesis of mRNA reside within the L
protein including an RNA dependent RNA polymerase (RdRP), a GDP:polyribonucleotidyltransferase (PRNTase),
and a dual specificity mRNA cap methyltransferase (MTase). We have integrated genetic, biochemical, structural,
functional and inhibitor approaches to understand the mechanism by which this minimal mRNA synthesis machine
functions during mRNA synthesis. We show that although the L protein alone can copy naked RNA, it requires
complex formation with P to induce a structural rearrangement that enhances initiation and processivity of the RdRP.
We also demonstrate that the template associated N protein directly influences the enzymatic properties of L,
resulting in full processivity of the RdRP, and also in structurally ordering the RdRP to alter its sensitivity to modified
nucleotides that are candidate polymerase inhibitors. Structural studies also reveal the architecture of the
polymerase itself and the corresponding locations of the RdRP, the PRNTase and the MTase domains. During virus
assembly, transcriptase activity is downregulated and the polymerase is packaged into the virion. We now show that
this is accomplished by the viral matrix protein directly binding the L protein and inhibiting its activity. Parallels
between the VSV RNA synthesis machinery and that of other RNA viruses will be discussed.
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Nipah virus (NiV) and Hendra virus (HeV) are closely related, recently-emerged paramyxoviruses, belonging to
Henipavirus genus. These zoonotic viruses are capable of causing considerable morbidity and mortality in a number
of mammalian species, including humans and have been classified as BSL-4 agents. Both viruses infect cells via
ephrinB2 and B3 entry receptors, highly conserved among species. We have characterized a new animal model of
henipavirus infection in mice deleted in Interferon-Type | Receptor and extended the study to different transgenic
lines lacking particular Pathogen Recognition Receptors, essential for the initiation of immune response. These
models allowed to study the immunopathogenesis of the henipavirus infection and to characterize critical control
points regulating viral expansion within the host and generation of immunity. Furthermore, we found that in contrast
to closely related, highly lymphotropic Morbillivirus, murine and human lymphocytes were not permissive for NiV
infection. Interestingly, despite the absence of infection, human lymphocytes could efficiently bind both NiV and HeV
and transfer the virus to permissive cells. The transinfection is mediated by an attachment receptor, which we have
identified here as heparan sulphate. NiV and HeV infection in hamsters closely reproduces symptoms seen in
humans and allowed us to analyze the importance of viral transinfeciton in vivo. We show that circulating leukocytes
captured and carried NiV after intraperitoneal infection, without themselves being productively infected and were able
to transmit virus to permissive cells ex vivo. Use of heparin efficiently blocked NiV transinfection and significantly
improved survival of NiV-infected hamsters. Altogether, these results reveal a remarkable capacity of NiV to hijack
lymphocytes in order to transinfect host cells, representing a rapid and potent way for Henipavirus dissemination
throughout the organism, which may contribute to its high pathogenicity. They open also novel perspectives for the
development of new therapeutic approaches against these emergent infections.
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Nipah (NiV) and Hendra (HeV) viruses are the deadliest human pathogens within the Paramyxoviridae family (genus
henipavirus, HNV), causing acute fatal encephalitis or severe pneumonia with high case fatality rates in humans in
Southeast Asia and Australia. Due to their extreme pathogenicity, potential for human-to-human transmission, (agro-
) bioterrorism, and the lack of licensed human vaccines, HNVs are the only paramyxoviruses classified as biosafety
level 4 (BSL-4) pathogens. HNVs are transmitted through the oronasal-oropharyngeal routes, which leads to
systemic infection resulting in end-organ vasculitis, respiratory distress, and acute encephalitis. To characterize the
pathogenic symptomology in a small animal model after infection with HNVs, we established a highly efficient
reverse genetics system that enabled generation of recombinant NiV (rNiV) and HeV (rHeV) expressing Firefly
luciferase (Fluc). Infection of interferon-a/f receptor knockout mice with rNiV-Fluc allowed monitoring incipient and
ongoing viral spread in vivo via bioluminescence, a first for BSL-4 conditions. Intraperitoneal inoculation resulted in
initial viral replication in the spleen, followed by spread of NiV to the lungs, respiratory tract and nasal turbinates,
prior to infection of the olfactory bulb and viral invasion of the brain. These results provide evidence that invasion of
the brain may result at least in part from respiratory transmission to the olfactory neurons. In contrast, intranasal
inoculation resulted in viral spread that was limited to the upper respiratory tract, and CNS invasion again appeared
to follow replication in the olfactory bulb, likely from direct infection of olfactory neurons. Overall, these data
demonstrate the applicability of Fluc-expressing HNVs to allow for sensitive detection and identification of early
replication sites, spread and development of disease, with the ultimate goal of identifying the molecular determinants
of HNV-induced neuropathobiology.
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Human activity is causing new encounters between viruses and plants. Anthropogenic interventions include
changing land use, decreasing biodiversity, trade, the introduction of new plant and vector species to native
landscapes, and changing atmospheric and climatic conditions. The discovery of thousands of new viruses,
especially those associated with healthy appearing native plants, is shifting the paradigm for their role within the
ecosystem from foe to friend. The cost of new plant virus incursions can be high and result in the loss of trade and/or
production for short or extended periods. We present and justify three recommendations for plant biosecurity to
improve communication about plant viruses, assist with the identification of viruses and their impacts, and protect the
high economic, social, environmental and cultural value of our respective nations’ unique flora: 1) As part of the
burden of proof, countries and jurisdictions should identify what pests already exist in, and which pests pose a risk
to, their native flora, 2) Plant virus sequences not associated with a recognized virus infection are designated as
“uncultured virus” and tentatively named using the host plant species of greatest known prevalence, the word ‘virus’,
a general location identifier, and a serial number, 3) Invest in basic research to determine the ecology of known and
new viruses with existing and potential new plant hosts and vectors and develop host-virus pathogenicity prediction
tools. These recommendations have implications for researchers, risk analysts, biosecurity authorities, and policy
makers at both a national and an international level.
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Bats have been identified as natural reservoirs of severe acute respiratory syndrome coronavirus (SARS-CoV) and
possibly for Middle East respiratory syndrome coronavirus (MERS-CoV). Diverse bat coronaviruses (CoVs) have
been found around the world. To better understand ecological transmission of bat CoVs in the same location, we
conducted a CoV surveillance in two bat communities located in Yunnan Province, China. RT-PCR was conducted
by amplifying viral partial RNA-dependent RNA polymerase (RdRp), nucleocapsid (N), and spike (S) genes, followed
by sequencing confirmation. In bat community one that was dominated with Rhinolophus Subrufus, Rhinolophus
affinis, Hipposideros pomona, Hipposideros armiger, and Miniopterus schreibersi, alphacoronaviruses homologous
to HKU2, HKU8, HKU7, HKU10, 1A, 1B, BtCoV/A1196/2005, BtCoV/860/2005, and betacoronavirus homologous to
Hipposideros/KT/Thailand/2007 were detected, with an infection rate of 56.9% (103/181). In bat community two that
was dominated with Rhinolophus sinicus, 7 different SARS-like CoVs were detected, with an infection rate of 16.4%
(51/318). Frequent co-infection of different CoVs in same individual bat were detected in bat community one, with an
coinfection rate of 15.5% (28/181). Our study revealed high genetic diversity, infection rate, and co-infection rate of
CoVs in bat communities with high density. It is could be suspected that the high population density of bats in these
caves facilitated CoV persistent circulation in different colonies and promoted CoV transmission. The coinfection of
different CoVs in one individual increase the possibility of recombination to produce more novel CoVs.

International Union of Microbiological Societies Congresses 355



Monday, 28 July 2014 15:15-15:30 Room 511 B

Workshop Sessions

VIR-WK201.03 - Emerging insights into hantavirus evolution from a newly recognized hantavirus in the long-
tailed mole (Scaptonyx fusicaudus)

Hae Ji Kang', Se Hun Gu', Joseph A. Cook?, Richard Yanagihara'
1University of Hawaii at Manoa, Honolulu, USA, 2University of New Mexico, Albuquerque, USA

Genetically distinct hantaviruses in multiple species of shrews (order Soricomorpha, family Soricidae), belonging to
the Soricinae, Crocidurinae and Myosoricinae subfamilies, have spurred the discovery of novel hantaviruses in
moles (family Talpidae), in the Talpinae and Scalopinae subfamilies, including the Japanese shrew mole (Urotrichus
talpoides), American shrew mole (Neurotrichus gibbsii), European mole (Talpa europaea) and eastern mole
(Scalopus aquaticus). We now report the detection of another novel hantavirus, named Dahonggou Creek virus
(DHCYV), in archival heart and kidney tissues from long-tailed moles (Scaptonyx fusicaudus) captured 17 km south-
southeast of Shimian along Dahonggou Creek in Sichuan province, China, in August 1989. Pair-wise alignment and
comparison of a 1,058-nucleotide region of the L segment indicated that DHCV was genetically distinct from other
rodent- and soricomorph-borne hantaviruses. Phylogenetic analyses, using maximum-likelihood and Bayesian
methods, showed that DHCV was basal to a highly divergent lineage comprising Thottapalayam and Imjin viruses (in
Asian crocidurine shrews) and Uluguru and Kilimanjaro viruses (in African myosoricine shrews). Direct comparison
between DHCV (GenBank HQ616595) and hantavirus YN05-47 (GenBank JF915719), detected in a long-tailed mole
from northwestern Yunnan province, was not possible, because they were of different regions of the L segment.
However, YNO5-47, which was closely related to Jeju virus, a hantavirus harbored by the Asian lesser white-toothed
shrew (Crocidura shantungensis), may represent a host-switching event. The fossorial long-tailed mole, which is
restricted to montane coniferous forests in central and southern China, extending to northern Myanmar and northern
Vietnam, is sympatric with Uropsilus moles, which might also serve as reservoirs of hantaviruses. As evidenced by
their phylogenetic positions in each of the four hantavirus clades, mole-borne hantaviruses may be somewhat more
catholic in their host proclivity than present-day rodent-borne hantaviruses, suggesting that ancestral moles may
have served as the early hosts of primordial hantaviruses.
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“No abstract available at time of publication”
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With the recent discovery of genetically diverse hantaviruses (family Bunyaviridae, genus Hantavirus) in shrews and
moles (order Soricomorpha) and insectivorous bats (order Chiroptera), rodents (order Rodentia) are increasingly
unlikely to have been the ancestral reservoir hosts of hantaviruses. Most soricomorph-borne hantaviruses fall into
older and well-resolved lineages organized largely by host taxa and geographic origin. However, in 2008, we first
began detecting hantavirus sequences that did not conform to their reservoir host species or geographic location.
That is, within syntopic populations of Sorex araneus, Sorex caecutiens and Sorex roboratus captured at the same
time and in the same location in Siberia, we found co-circulation of highly divergent hantaviruses. Moreover, within
different Sorex species, such as Sorex minutissimus, captured at the same time in the same location, we found
similarly divergent hantavirus sequences. During the past five years, we have accumulated many more examples of
these highly distinctive hantavirus sequences from Sorex species in Siberia, as well as from soricine shrew species
in Europe and North America. Pair-wise alignment and comparison of partial and full-length S-, M- and L-segment
sequences indicated that distinct hantaviruses were being maintained simultaneously in multiple soricine shrew
species. Phylogenetic analyses, using maximume-likelihood and Bayesian methods, indicated a unique clade
comprising hantaviruses from multiple soricine species that formed a distinct lineage from that harbored by the
European mole and insectivorous bats. Our data suggest that this hantavirus lineage may have diverged early in
hantavirus evolution. Together with its disjunctive distribution across the Soricidae, this may represent an ancestral
hantavirus lineage that subsequently diversified independently within the Soricini tribe in Eurasia and Blarini tribe in
North America.
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Recently, genetically distinct hantaviruses have been detected in multiple species of shrews (order Soricomorpha,
family Soricidae) in Europe, Asia, Africa and North America. Seewis virus (SWSV), originally found in the Eurasian
common shrew (Sorex araneus) in Switzerland, is now known to be widespread across the geographic range of its
reservoir host. In Siberia, Russia, SWSV has been reported in the Eurasian common shrew, tundra shrew (S.
tundrensis) and Siberian large-toothed shrew (S. daphaenodon), suggesting host sharing. To ascertain if SWSV is
also hosted by Sorex shrews in Mongolia, we extracted total RNA from lung tissues of 21 Laxmann’s shrews (S.
caecutiens), six Eurasian least shrews (S. minutissimus), one flat-skulled shrew (S. roboratus) and 40 tundra shrews,
captured near Khovsgol Lake in Mongolia, during 2010 and 2011. Hantavirus RNAs were detected by RT-PCR in
five tundra shrews, two Laxmann’s shrews and one Eurasian least shrew. Pair-wise alignment and comparison of
partial S-, M- and L-segment sequences indicated SWSYV in four tundra shrews. By contrast, two Laxmann’s shrews,
one Eurasian least shrew and one tundra shrew, all captured at the same time and in the same location, harbored a
highly divergent hantavirus, tentatively named Khovsgol Lake virus (KHLV). KHLV was genetically distinct from
SWSV and other Sorex-borne hantaviruses in Eurasia, including Yakeshi virus in the taiga shrew (S. isodon), Qian
Hu Shan virus in the greater striped-backed shrew (S. cylindricauda), Asikkala virus in the Eurasian pygmy shrew (S.
minutus), Kenkeme virus in the flat-skulled shrew and Artybash virus/Amga virus in the Laxmann’s shrew.
Phylogenetic analyses, using maximum-likelihood and Bayesian methods, indicated that KHLV was most closely
related to Altai virus (ALTV), previously reported in a Eurasian common shrew captured in Siberia. The co-circulation
of two highly divergent lineages of hantaviruses among syntopic soricine shrew species in Mongolia warrants further
intensive investigation.
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Chloroviruses are large, icosahedral dsDNA viruses that are ubiquitous in fresh water reaching titers as high as 100
000 plaque forming units (pfu) per mL of native water. About 30 years ago, Paramecium bursaria chlorella virus 1
(PBCV-1) was described as the Chlorovirus prototype that replicates in two distinctive symbiotic algae strains,
Chilorella varabilis NC64A and Chlorella sp. Syngen 2-3; both strains are ex-symbionts originally isolated from the
protozoan Paramecium bursaria. As part of a three-year longitudinal study to monitor chloroviruses in natural aquatic
environments in Nebraska, both strains were used for plaque assays. Surprisingly, pfu numbers on Syngen 2-3
lawns were significantly greater than pfu numbers on NC64A from the same samples. This unexpected result led us
to conduct comparative studies on viruses that infected Syngen 2-3 with viruses that infect both hosts. As a result, a
novel virus named Only Syngen Nebraska virus 1 (OSyNE-1) that infects exclusively the ex-symbiotic Chlorella sp.
Syngen 2-3 but not the NC64A strain was isolated from native water. Importantly, we discovered that Syngen 2-3 is a
chlorella strain that can be infected by two distinct virus populations. As part of the virus characterization, we are
investigating how OSyNE viruses differ from PBCV-1.
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Viroids are circular and noncoding RNAs that infect plants. They replicate in the nucleus or chloroplast and then
traffic from cell to cell and from organ to organ to establish systemic infection. Viroids encode all functions within the
RNA itself, including stability, intracellular and intercellular trafficking, replication, and pathogenesis. Our recent
studies have identified some 3D motif structures of Potato spindle tuber viroid (PSTVd) that are important for
replication and trafficking between specific cells. We have also identified a cellular factor that appears to be
important for PSTVd replication. | will present our findings and discuss their biological implications.
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Cajal bodies (CBs) are distinct nuclear bodies physically and functionally associated with the nucleolus. In addition to
their traditional function in coordinating maturation of certain nuclear RNAs, CBs participate in cell cycle regulation,
development, and regulation of stress responses. A key “signature” component of CBs is coilin, the scaffolding
protein essential for CB formation and function. Using an RNA silencing (loss-of-function) approach, we describe
here new phenomena whereby coilin also affects directly or indirectly, a variety of interactions between host plants
and viruses that have RNA or DNA genomes. Moreover, the effects of coilin on these interactions are manifested
differently: coilin contributes to plant defence against tobacco rattle virus (tobravirus), tomato black ring virus
(nepovirus), barley stripe mosaic virus (hordeivirus) and tomato golden mosaic virus (begomovirus). In contrast, with
potato virus Y (potyvirus) and turnip vein clearing virus (tobamovirus), coilin serves to increase virus pathogenicity.
These findings show that interactions with coilin (or CBs) may involve diverse mechanisms with different viruses, and
that these mechanisms act at different phases of virus infection. Thus coilin (CBs) has novel, unexpected natural
functions that may be recruited or subverted by plant viruses for their own needs or, in contrast, are involved in plant
defence mechanisms that suppress host susceptibility to the viruses
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Plant viruses and their components must move within cells to systemically infect their host and cause disease. An
understanding of intracellular virus movement will provide information necessary to design and test new methods to
prevent systemic virus infections. We have studied the intracellular movement of two viruses,

Tobacco mosaic virus (TMV), and Cauliflower mosaic virus (CaMV). These viruses have divergent genomes,
however, they both form inclusion bodies (IBs) within cells that are considered the sites for replication of the viral
genome. TMV IBs contain the 126 kDa protein whereas the primary component of CaMV IBs is its p6 protein. Both
proteins form inclusion bodies during ectopic expression that associate with and traffic along microfilaments. The
TMV 126 kDa protein is also required for normal virus intercellular movement and intracellular accumulation. We
have identified over 100 host proteins that interact with the 126 kDa and p6 proteins in yeast. We functionally
characterized several of these proteins, showing through transient and stable knockout/knockdown studies that they
contribute to normal virus spread in plants. Some of these proteins are involved in vesicle trafficking or intra-
organelle (vacuole) processing. For one protein known to associate with membranes (Ca-dependent membrane
targeting protein), its intracellular localization suggests its involvement in virus transport between cells. From these
findings we will present updated models of TMV and CaMV trafficking within cells.
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Tombusviruses replicate on pre-existing organelles such as peroxisomes or mitochondria, the membranes of which
become extensively reorganized into multivesicular bodies (MVBs) during the infection process. Cucumber necrosis
virus (CNV), a positive-sense ssRNA virus and member of the Tombusvirus genus, has previously been shown to
replicate in association with peroxisomes in yeast. We show that CNV induces MVBs from peroxisomes in infected
plants and that GFP-tagged CNV p33 auxiliary replicase protein colocalizes with YFPSKL, a peroxisomal marker.
Most remarkably, the endoplasmic reticulum (ER) of CNV infected N. benthamiana 16C plants undergoes a dramatic
reorganization producing numerous new peroxisome-like structures that associate with CNV p33-RFP, thus likely
serving as a new site for viral RNA replication. We also show that leaves of plants agroinfiltrated with p33 develop
CNV-like necrotic symptoms and contain increased levels of peroxide. Since peroxisomes are a site for peroxide
catabolism, and peroxide is known to induce plant defense responses, we suggest that dysfunctional peroxisomes
contribute to CNV induced necrosis. Consistent with this we have found that p33 infiltrated plants (but not control
vector infiltrated plants) show decreased levels of glycolate oxidase and increased levels of UDP-glucosyl
transferase which are features of plants under oxidative stress. p33 agroinfiltrated plants also show increased levels
of Hin1 and NPR1 which are markers for the hypersensitive response (HR). Additional experiments are being
conducted to assess the role of p33 in oxidative stress and HR.
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RNA silencing is a major mechanism of constitutive antiviral immunity in plants. Arabidopsis encodes four Dicer-like
(DCL) proteins and ten different Argonaute (AGO) proteins that are specialized to function in different RNA silencing-
related mechanisms. To date, AGO1, AGO2 and AGO7 are known to possess antiviral activity against different
viruses. We have previously shown that AGO2 plays an important role in protecting plants against viruses, including
resistance to Potato virus X (PVX) in Arabidopsis.Despite strong antiviral activity of AGO2, Arabidopsis appear to
require additional Argonaute for full defense against PVX. To investigate which Argonautes are required for
resistance against PVX in Arabidopsis, we have used transient expression of AtAGO proteins in the susceptible host
Nicotiana benthamiana. Surprisingly, using this system we found that all AtAGO proteins possess intrinsic antiviral
activity against a PVX mutant that is unable to form a normal replication complex suggesting that viral replication
may play a major role in protecting the viral genome. However, only AtAGO2 and AtAGO5 affected wild-type PVX.
Consistent with this result, we find that AGO5 is induced during PVX infection and that Arabidopsis ago2/ago5
double mutants are highly susceptible to PVX, compared to single mutants. We have also used an RNA pull-down
technique to show that AGO2 is able to directly bind viral RNA. Using different viral RNA suppressor that sequester
small RNAs, we demonstrate that antiviral activity of AGO requires the presence of small RNAs. Together, our
results indicate that anti-viral defenses in plants uses a combination of different AGO proteins and these defenses
are affected by viral replication strategies and viral suppressors of RNA silencing.
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Plant NBS-LRR genes are abundant and have been increasingly cloned from plant genomes. In this study, a method
based on agroinfiltration and virus inoculation was developed for the simple and inexpensive screening of candidate
R genes that confer a hypersensitive response (HR) to plant viruses. The well-characterized resistance genes Rx
and N, which confer resistance to Potato virus X (PVX) and tobamovirus, respectively, were used to optimize a
transient expression assay for detection of HR in Nicotiana benthamiana. Infectious sap of PVX and Tobacco mosaic
virus were used to induce HR in Rx- and N-infiltrated leaves, respectively. The transient expression of the N gene
induced local HR upon infection of another tobamovirus, Pepper mild mottle virus, through both sap and transcript
inoculation. When this protocol was used to screen 99 candidate R genes from pepper, an R gene that confers HR to
the potyvirus Pepper mottle virus was identified. The protocol will be useful for the identification of plant R genes that
confer resistance to viruses.
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