	Isoform 
	Paper
	NEC Model
	Results

	Claudin-1
	Xiao et al 2018 (8) 
	Mouse 
	↑ claudin-1 expression in response to vitamin A (retinoic acid) treatment. 

	
	Zhu et al 2018 (10) 
	Pig
	↑claudin-1 expression in jejunum and ileum in animals supplemented with flaxseed oil. Intestinal barrier remains intact with suppressed production on inflammatory cytokines in animals exposed to LPS challenge. 

	
	Garg et al 2015 (11) 
	Mouse
	↑claudin-1 expression in kidney tight junctions of parietal epithelial cells of the Bowman’s capsule in experimentally induced NEC animals. 

	
	Hoberg et al 2013 (15) 
	Rat
	↓ claudin-1 expression in animal model induced by hypoxia/reoxygenation treatment. 

	
	Rentea et al 2012 (22) 
	Rat
	Not significant results. ↓ claudin-1 expression, ↑claudin-3 expression, and decreased intestinal permeability seen with supplementation with intestinal alkaline phosphatase. 

	Claudin-2
	Ravinsanker et al 2018 (9)
	Mouse
	↑claudin-2 expression in intestines.  

	
	Garg et al 2015 (11)
	Mouse
	↑claudin-2 expression in kidney tight junctions of proximal convoluted tubules and thin descending loop of henle in experimentally induced NEC animals. 

	
	Roy et al 2018 (12)
	Pig
	↓ claudin-2 expression in fermented formula fed group which correlated with elevated intestinal permeability evidenced by pathological and histological findings of NEC including signs of inflammation on both a molecular and histological level. 

	
	Blackwood et al 2015 (13)
	Human 
	↓ claudin-2 expression in intestinal epithelium and ↑claudin-2 expression in urine, which was found to correlate with the severity of NEC independent of other conditions including sepsis, medications or mechanical ventilation. 

	
	Bergmann et al 2013 (14) 
	Mouse
	↑claudin-2 expression seen at 6 hours and 48 hours, with evidence of increased intestinal permeability. At 24 and 72 hours, claudin-2 was found in the cytoplasm, where it remained densely localized to the tight junction structures in the control mice. 

	
	Khailova et al 2009 (17) 
	Rat
	↑claudin-2 levels in hepatic cells. 

	Claudin-3
	Ravinsanker et al 2018 (9) 
	Mouse
	↓ claudin-3 expression. Correlated with loss of protective barrier function in intestine. 

	
	Garg et al 2015 (11) 
	Mouse
	↑claudin-3 expression in kidneys tight junctions of thick and thin ascending loops of henle, DCT, and CD in experimentally induced NEC animals. 

	
	Clark et al 2006 (16) 
	Rat
	↑claudin-3 mRNA levels in jejunum and ileum with associated elevated intestinal paracellular permeability. Correlation between ileal claudin-3 levels and progression of ileal injury. Supplementation with EGF reduced permeability and normalized claudin-3 expression in ileum. 

	
	Khailova et al 2009 (17) 
	Rat
	↓ claudin-3 expression in hepatic cells. 

	
	Thuijls et al 2010 (18) 
	Human 
	↑claudin-3 in urine of neonates with suspected NEC that later on developed NEC. Similar trend seen with urinary I-FABP and fecal calprotectin. Urinary I-FABP was found to correlate with disease severity. 

	
	Khailova et al 2009 (19) 
	Rat
	↑claudin-3 in ileal tissue with localization to the cytoplasm of enterocytes with a pronounced signal at the tip of vili rather than crypts. Supplementation with Bifidobacteria bifidum results in reduced claudin-3 signal to normalized levels. Suggests a protective role of B. bifidum to reduce inflammation and regulate intestinal integrity. 

	
	Patel et al 2012 (20) 
	Mice
	↑claudin-3 expression associated with commensal bacterial colonization and enteral administration of Lactobacillus, however Lactobacillus was also found to increase mortality. Suggesting a role in the maturation of the intestinal barrier and reduction in inflammation by upregulating tight junction proteins. Presence of antibiotics or lack of TLR adaptor protein (MyD88) associated with ↓ claudin-3 expression and impaired barrier function. 

	
	Ling et al 2016 (21) 
	Rat
	↑claudin-3 expression seen in intestinal crypts in NEC model, which normalized after administration of Bifidobacterium (redistribution to apical/basolateral membranes, similar to controls). Associated with decreased incidence and reduced severity of NEC suggesting that Bifidobacterium attenuated the increase in intestinal permeability and may protect against barrier dysfunction. 

	
	Rentea et al 2012 (22) 
	Rat
	Not significant results. ↑claudin-3 expression, ↓ claudin-1 expression, and decreased intestinal permeability (correlated with severity of NEC phenotype) seen with supplementation with intestinal alkaline phosphatase. 

	Claudin-4
	Ravinsanker et al 2018 (9) 
	Mouse


	↓ claudin-4 expression. Loss of the protective function provided by claudin-4 resulted in loss of intestinal barrier function in the intestine. 

	
	Garg et al 2015 (11) 
	Mouse
	↑claudin-4 expression in kidneys in experimentally induced NEC animals. 

	
	Bergmann et al 2013 (14) 
	Mouse
	↓ claudin-4 expression seen at 24 hours, with internalization of claudin-4 protein seen at 12 hours in association with increased intestinal permeability. Administration of Bifidobacterium was associated with preserved claudin-4 at the tight junctions and correlated with decreased incidence of NEC. Suggests there may be a beneficial role of Bifidobacterium supplementation to preserve the intestinal barrier through modification of tight junctions. 

	
	Bein et al 2018 (23) 
	Human
	↓ claudin-4 gene expression. 

	
	Bein et al 2015 (24) 
	Human
	Neutral result. The expression of the tight junction protein claudin-4 was not affected by TIMP-1 treatment (natural inhibitor of matrix metalloproteinases over expressed in human preterm breast milk); this result may signify that MMP-2 plays a differential role in the degradation of different tight junction proteins.

	
	Li Y et al 2013 (25)
	Pig
	↑claudin-4 expression in pigs fed conventional formula (correlation with intestinal permeability) suggesting that synthesis of claudin-4 increases in response to epithelial damage. Pigs fed formula treated with whey protein concentrate had ↓ claudin-4 suggesting that whey protein concentrate may affect intestinal structure, function and integrity when included into the formula fed to preterm pigs.  

	Claudin-7
	Ravinsanker et al 2018 (9)
	Mouse
	 ↓ claudin-7 expression correlating with loss of structure and cell matrix interactions. 

	
	Garg et al 2015 (11)
	Mouse
	↑claudin-7 expression in kidneys at the DCT and CD (aldosterone sensitive regions) in experimentally induced NEC animals.

	
	Bergmann et al 2013 (14)
	Mouse
	↓ claudin-7 expression at 24 hours in conjunction with increased intestinal permeability. At 24 and 72 hours, claudin-7 was found in the cytoplasm, where it remained densely localized to the enterocyte lateral membranes in the control mice.

	Claudin-8
	Garg et al 2015 (11)
	Mouse
	↑claudin-8 expression in kidneys of experimentally induced NEC model. 

	
	Hogberg et al 2013 (15) 


	Rat
	↑claudin-8 expression in NEC model induced using hypoxia/reoxygenation treatment on day 1 of birth. 

	Claudin-14
	Hogberg et al 2013 (15) 
	Rat
	↓ claudin-14 expression in NEC model induced using hypoxia/reoxygenation treatment on day 1 of birth. 

	Claudin-15
	Hogberg et al 2013 (15) 


	Rat


	↓ claudin-15 expression in NEC model induced using hypoxia/reoxygenation treatment on day 1 of birth. 


