




 
 

43 
 

 1306 
 1307 
Fig. S5. High sugar diet does not induce greater epithelial cell death, rather the transcriptome of intestinal 1308 
stem cells is directly affected by excess sugar. 1309 
(A) Representative TUNEL (Terminal deoxynucleotidyl transferase dUTP nick end labeling) of colonic 1310 
sections after 3 days of 3% DSS treatment in HF and HF-fed mice. Images were taken at ×10 magnification, 1311 
scale bars represent 100μm.  1312 
(B) Percent of cells that are TUNEL+. Data are representative of one experiment (n=5) and data points 1313 
represent individual mouse and error bars represent SEM.  1314 
(C) Mice were fed HS or HF diet and treated 3 days with 3% DSS, colonic epithelium was isolated stained 1315 
with Caspase-3 for flow cytometry analysis. Data represent percent of EPCAM+ cells that are Caspase-3+ 1316 
and are representative of two independent experiments (n=4).  1317 
(D-E) Lgr5+ (GFP+) colonic epithelial cells were sorted from HS or HF-fed Lgr5eGFP-cre-ERT2 reporter female 1318 
mice and analyzed by RNAseq (n=3-4). (D) PCA plot showing variance across groups with percentages on 1319 
axes representing percent variance explained by each principle component. (E) Volcano plots highlight 1320 
significantly differentially expressed genes in blue (absolute fold change greater than 1.5, *P<0.05 and 1321 
FDR<0.25). Distinct genes are called out with arrows. 1322 

(which was not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission. 
The copyright holder for this preprintthis version posted August 19, 2021. ; https://doi.org/10.1101/2021.08.18.456840doi: bioRxiv preprint 



 
 

44 
 

(F) Lgr5eGFP-Cre-ERT2 RosaLSL-TdTomato mice were fed HS or HF diet for 2 weeks, injected with tamoxifen on day 1323 
1 of DSS treatment and sacrificed on day 3 of DSS for Lgr5+ ISC lineage tracing. Representative images 1324 
of colonic crypts with Lgr5eGFP (green) and Tomato+ progeny (red). Images were taken at 60X magnification, 1325 
scale bars represent 10μm. 1326 
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Fig. S6. High sugar diet alters the metabolism colonic crypt epithelial cells. 1344 
(A-D) Colonic crypts were isolated from HS or HF-fed mice. (A) Representative trace of extracellular 1345 
acidification rate (ECAR) of crypts after 30 minutes of equilibration. (B-C) Tabulated data represents basal 1346 
OCR and ECAR after 30 minutes equilibration (from OCR trace in Fig. 4A). (D) OCR to ECAR ratio, using 1347 
basal rates from (B) and (C). 1348 
(E-G) Heatmap of (E) rate-limiting enzymes in glycolysis and TCA pathways, (F) enzymes of glycolysis and 1349 
(G) TCA cycle pathway from RNAseq of colonic epithelium from HS or HF-fed mice, with and without 3 1350 
days of 3% DSS treatment, where red and blue represent high or low expression level, respectively, 1351 
normalized across rows.  1352 
(H-I) Isolated colonic crypts were cultured in no-added sugar (Control) or 70mM of glucose (Glucose), with 1353 
or without DCA (dichloroacetate) for 4 days. Colonoids were isolated in Trizol and analyzed via RNAseq. 1354 
Volcano plots highlight significantly differentially expressed genes in red (absolute fold change greater than 1355 
1.5, p<0.05 and FDR<0.25) for (H) Control versus Glucose treated and (I) Glucose versus Glucose/DCA 1356 
treated colonoids. Distinct genes are called out with arrows. 1357 
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