Development 143: doi:10.1242/dev.137992: Supplementary inforn

Fig. S1 YY1 mutants have a villus development defect in the developing ileum
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Fig. 52 YY1 mutants do not have significant cell death, but have compromised enterocyte
differentiation in ileum.

(A) Yy1 mutant enterocytes exhibit diminished alkaline phosphatase staining in developing
ileum. (B) YY1 mutants have similar goblet cell differentiation in ileum compared to littermate
controls, as seen by PAS staining. (C) Ki67 immunohistochemistry shows no significant
difference in proliferation at E10.5 and E12.5 (D) YY1 mutants do not have drastically higher cell
death compared to littermate controls, as seen by CC3 staining. (E) Representative BrdU pulse
chase immunostaining as documented in figure 2I. (F) Epithelial cell number is substantially
reduced in the YY1 mutants at E18.5 (**P value=2.78E* n=4) but no difference is seen at E14.5
(P value=0.95, n=4). Counts reflect number of epithelial cells per mm of tissue. (G) Similar
numbers of BrdU positive cells were observed between controls and mutants in duodenum at
E14.5 and E18.5. BrdU counts represent the percent of positive cells versus total epithelial cells
counted. All analysis was done on duodenal tissue unless otherwise noted. Error bars show
standard error ** indicates Pvalue < 0.0
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Fig. S3 YY1 acts independently of mTOR signaling in villogenesis

(A) Immunoblot showing diminished pS6 levels in isolated epithelial cells from mice treated
with rapamycin. (B) pS6 levels were also diminished in whole tissue extracts from epithelial cell
specific Rptor knockout. Levels of pS6 decrease do not appear as robust due to inclusion of non-
epithelial cells in the protein lysate. (C) A set of genes was selected to validate the microarray
findings by gRT-PCR. Shown is the relative transcript level compared to the matched control.
For gRT-PCR, data were normalized to actin transcript levels, n=3 control and 5 knockout
isolated epithelia from E18.5 intestine; Error bars indicate standard error.
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Fig. S4 Genes downregulated upon YY1 loss are destined to increase expression, coincident
with the onset of villus elongation.

(A) Yy1 RNA levels don't change appreciably during murine intestinal development. Relative Yy1
levels were calculated based upon the average readings at 3 different microarray probes, across
12 replicate samples for each timepoint (GSE5204). Bars represent the SEM between the
probes. Developmental time course showing expression of YY1 downregulated genes in mouse
intestine in CD1 (B) and C57BL6 genetic backgrounds (C). Genes include those downregulated >
log, fold change > 1.5 and with p-value < 0.05 that are included in the developmental
timecourse microarray data (GSE5204). (D-E) Electron transport chain complex activities are
diminished in the YY1 mutant epithelium, 2 additional biological replicates to accompany those
in figure 5D-E. scale =50 um.
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Fig S5. Mitochondrial inhibitors restrict villus growth, but do not increase cell death.

(A-C) cleaved caspase 3 immunostaining on tissue explants from the indicated treatments. (D)
pAMPK levels were elevated upon treatment with mitochondrial inhibitors, confirming
expected activity of these compounds in compromising electron transport chain function and
reducing cellular ATP levels. (E) Transcript levels of markers of the Lgr5+, crypt base columnar
cell population were assayed in control versus Yyl knockout E18.5 intestinal epithelium. Data
were normalized to actin transcript levels, n=3 control and 5 knockout; bars indicate standard
error. (F) Regulatory changes in PPAR and PPARGC1 family members upon Yy1 loss in E15.5
epithelium, detected by microarray, showing that several of these known mitochondrial
regulators are diminished upon Yy1 loss.
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Table S1. The table includes three tabs reporting (1) differentially expressed genes in the
YyI knockout E15.5 intestinal epithelium, (2) list of oxidative phosphorylation genes used
in Fig. 7C, and (3) genes bound by YY1 in adult intestine ChIP-seq and downregulated in
E15.5 intestinal epithelium.

Click here to Download Table S1
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http://www.biologists.com/DEV_Movies/DEV137992/TableS1.xlsx



