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ABBREVIATIONS  

IBD, inflammatory bowel disease; KLF4: Kruppel-like factor 4 ER, endoplasmic 

reticulum; UPR, unfolded protein response; sXBP1, spliced X-box binding protein 1; 

PERK, protein kinase RNA-like  ER kinase; ATF6, activating transcription factor 6; 

IRE-1, inositol requiring enzyme-1; NEFA, Non-esterified fatty acid; ROS, reactive 

oxygen species; iNOS, inducible nitric oxide synthase.  



 

Supplementary Figure Legends: 

Supplementary Figure 1: Wild-type C57BL/6 mice were fed a high fat diet (HFD) or 

regular control diet (Con) for 3 weeks (n=6-7 per group), 11 weeks (n=5-6 per group) 

or 22 weeks (n=8-12 per group). (a) Final body weights (in grams) of mice at the time 

of sampling. (b) TNF-­‐α,	
   IL-­‐1β,	
   and	
   IL-­‐17a	
   secreted	
   by	
   anti-­‐CD3/anti-­‐CD45–

stimulated	
  leukocytes	
  isolated	
  from	
  mesenteric	
  lymph	
  nodes	
  of	
  control	
  and	
  mice	
  

kept	
  on	
  a	
  HFD	
  for	
  22	
  weeks.	
  The	
  red	
  dashed	
  line	
  depicts	
  the	
   limit	
  of	
  detection.	
  

mRNA level of proinflammatory cytokines (c) Il4, (d) Il13 and (e) Il23 was 

determined by qRT-PCR in the distal colon. Normalized to B-actin and expressed as a 

fold change of the respective controls. n = 6-8. Data presented as mean ± SEM, One 

way ANOVA with Bonferroni post-test. *p<0.05 **p<0.01 ***p<0.001. 	
  

 

Supplementary Figure 2: Wild-type C57BL/6 mice were fed a high fat diet (HFD) or 

regular control diet (Con) for 3 weeks (n=6-7 per group), 11 weeks (n=5-6 per group) 

or 22 weeks (n=8-12 per group). (a, c, e) Volumetric analysis of mature mucin as a 

percentage of crypt area as depicted by Periodic Acid Schiff’s-Alcian blue staining 

shown in Fig 2a. (b, d, f) ImageJ analysis of area stained with Muc2 antibody using 

immunohistochemistry. qRT-PCR was used to determine the levels of (g) goblet cell 

protein trefoil factor 3 (Tff3) and (h) goblet cell differentiation factor Spdef. Data is 

normalized to B-actin and expressed as a fold change of the respective controls. (i) 

Immunohistochemistry and area stained analysis with Muc2 precursor antibody was 

used to assess the Muc2 misfolding. (j) Immunofluorescence was used to determine 

the levels of claudin-1 (original images depicted in Fig. 2e) (k) Crypt length 

measurements (µM). Data presented as mean ± SEM or box plots with whiskers show 

median. Q1, Q3 and min/max, One-Way ANOVA with Bonferroni post-test. *p<0.05 

**p<0.01 ***p<0.001. 

 

Supplementary Figure 3: Colon weight/length ratio from wild-type C57BL/6 or 

Winnie mice fed a high fat diet (HFD) or normal chow diet (NCD) for 9 weeks 

following weaning (3 weeks of age). One-Way ANOVA with Bonferroni post-test. 

***p<0.001 compared to NCD. n = 5-8.  



 

Supplementary Figure 4: (a) Serum triglyceride levels in control mice compared to 

mice kept on HFD for 3, 1 and 22 weeks. n = 6-8. LS174T cells were treated with 

Control BSA, 0.5mM Palmitate or 1 mM butyrate, 1 mM proprionate, 15 mM acetate 

or 50 ng/mL of IL-22 for 24 hours. mRNA levels of ER stress markers (b) GRP78, (c) 

spliced XBP1, goblet cell differentiation factor (d) KLF4, major component of goblet 

cells (e) MUCIN-2 and the component of the glycocalyx cell surface (f) MUCIN-1, 

was determined by qRT-PCR. qRT-PCR was used to determine the expression of 

oxidative stress marker Nos2 (g), and Griess Assay was used to determine the changes 

in oxidative stress protein Nitrite (h). qRT-PCR data is normalized to mean 

expression of β-Actin and expressed as a fold change compared to BSA controls. 

Statistics: n= 8 per group (2 individual experiments). One way ANOVA with 

Bonferroni post-test; *p<0.05 **p<0.01 ***p<0.001. 

 

Supplementary Figure 5: Wild-type C57BL/6 mice were fed a high fat diet (HFD) or 

normal chow diet (Con) for 22 weeks. After 18 weeks, recombinant IL-22 was 

administered at 20 ng/g or 100 ng/g i.p for 4 weeks. (a) Colon weight/length ratio was 

determined as a measure of inflammation. (b) Staining with mature Muc2 antibody, 

imageJ analysis depicting the intracellular Muc2 staining as a percentage of crypt 

area. (c) Crypt length measurements (µM).   (d) Staining with Ki67 antibody to assess 

a change in proliferation. (e) Representative images of epithelial cell apoptosis 

detected by triphosphate nick-end labeling (TUNEL) staining in the colon. Negative 

control shows background autoflourescence and positive control shows apoptosis in 

epithelial cells digested with DNAse. (f) Staining with Grp78 antibody, showing an 

increase in ER stress in HFD mice and a reduction with IL-22 treatment. One-Way 

ANOVA with Bonferroni post-test. ***p<0.001 compared to NCD. n = 8-12.  

 

Supplementary Figure 6:  Levels of Bifidobacterium spp., Clostridium cluster XIVa, 

Bacteroides spp. and Clostridium cluster IV were determined in the DNA extracted 

from faecal samples. n = 4 per group. One way ANOVA with Bonferroni post-test; 

*p<0.05 **p<0.01 ***p<0.001. 

	
  



	
  

	
  

	
  

	
  

	
  



	
  

	
  

	
  

	
  

	
  



	
  

	
  

	
  

	
  

	
  



	
  

	
  

	
  

	
  

	
  



	
  

	
  

	
  

	
  

	
  



	
  

	
  

	
  

	
  

	
  



	
  

	
  

	
  

	
  

	
  



	
  

	
  

	
  

	
  

	
  



	
  

	
  


