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The epithelial-specific ER stress sensor ERN2/IRE1b enables host-microbiota crosstalk 

to affect colon goblet cell development 
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Supplemental Figure 1 (supporting Figure 1). Histologic and molecular analysis of (A-D) 

proximal and (E-H) distal colon of CONV-WT and CONV-Ern2-/- mice. Representative images of 

(A,E) Alcian blue (AB) and (B,F) anti-MUC2 antibody-stained sections from CONV-WT and 

CONV-Ern2-/- mice (separately housed). Bar graphs show the number of AB+ and MUC2+ cells 

per crypt (total count in entire crypt normalized by number of crypt epithelial cells). Symbols 

represent the average values for individual mice. Bars represent mean ± SEM. Mean values 

were compared by unpaired t-test. (C,G) Box plots show relative mRNA expression levels of 

goblet cell marker genes measured by RNA-seq in colon epithelial cells. Symbols represent 

individual mice, boxes represent quartiles, and bars represent median and range. (D,H) Volcano 

plot shows differential expression for conventional crypt goblet cell genes. Significant values 

(padj < 0.01) are colored purple (increased in Ern2-/-) or light blue (decreased in Ern2-/-). 

  



 5 

 

Supplemental Figure 2 (supporting Figure 3) (A,B) Bar graphs shows (A) crypt length 

measured in well-oriented crypts and (B) relative mRNA expression levels of goblet cell marker 

genes measured by qPCR in colon crypt epithelial cells isolated from CONV-Xbp1fl/fl;Vil-Cre- and 

CONV-Xbp1fl/fl;Vil-Cre+ mice. Symbols represent relative individual mice and bars represent 

mean ± SEM. Mean values were compared by unpaired t-test. (C, top left panel) Representative 
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western blot showing doxycycline-induced expression of FLAG-tagged ERN2 in HEK293doxERN2 

cell line. The indicated slices all come from the same gel and membrane that was cropped to 

exclude intervening lanes that contain other treatment conditions not considered here. (bottom 

left panel) Bar graph shows the fold change in relative expression of spliced Xbp1 transcript in 

HEK293doxERN2 cells (1) treated with doxycycline at indicated concentration. Symbols represent 

independent experiments and bars represent mean ± SEM. Mean values compared by one-way 

ANOVA (n = 9). Data in left panel are reproduced from Grey et al. (1). Heat maps show mRNA 

expression (relative to uninduced control cells) for genes associated with XBP1 and genes 

associated with secretory compartment function (n = 3 per group). (D) Heat map shows relative 

mRNA expression for secretory compartment genes (from (C)) in colon crypt epithelial cells of 

CONV-WT and CONV-Ern2-/- mice. (E) Heat map shows relative mRNA expression of genes 

indicative of ER stress (chaperones, ERAD, UPR) in epithelial cells from distal colon of CONV-

WT and CONV-Ern2-/- mice treated with and without antibiotics (Abx). Expression is shown as 

log2 fold change relative to control CONV-WT mice (no antibiotics). Box plots show relative 

mRNA expression levels of indicated genes. Symbols represent relative expression for 

individual mice, boxes represent quartiles, and bars represent median and range. Differences in 

expression between groups was compared by two-way ANOVA. 
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Supplemental Figure 3 (supporting Figure 7). Bar graphs show relative expression of Ern2 

and spliced Xbp1 mRNA measured by qPCR in (A) polarized T84 cell monolayers (n = 3) and 

(B) LS174T cells (n = 6) treated with butyrate or acetate as indicated. Symbols represent 

independent experiments and bars represent mean ± SEM; mean values were compared by 

unpaired t-test. 
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