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Supplementary Figure 1. Plp1 is the most specific and widely expressed marker of 
enteric glia in human and mouse colonic mucosa.

A) UMAP plots of 91,103 cells isolated from non-malignant colon tissues from 29 adult colorectal cancer patients [23]. 
PLP1 marks most of the cells in the putative glial cluster while no GFAP is detected. S100B is robustly expressed by glia 
but also detectable in non-glial cells. SOX10 is highly specific to the putative glial cluster but is not as universally detected 
within this cluster as PLP1 and S100B. 
B) UMAP plots of Drop-seq data from 3,179 mouse colonic mesenchymal/lamina propria cells [24]. Plp1 is widely 
expressed in the putative glial cluster (301 cells) while Sox10, S100b, and Gfap exhibit narrower expression.
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Supplementary Figure 2. S100B, SOX10, PLP1, and GFAP expression across the 
radial axis of the human small intestine.

A) – D) Representative IHC images of SOX10 (A), PLP1 (B), GFAP (C), and S100B (D) staining in non-diseased small 
intestinal tissue from adult females shown in three compartments: mucosa (left panels; selected crypts outlined in white for 
clarity), submucosal ganglia and the surrounding connective tissue and muscle (middle panels), and the myenteric plexus 
with surrounding circular and longitudinal muscle (right panels). SOX10, PLP1, and S100B were detected in all three 
compartments. GFAP immunoreactivity was detected in submucosal ganglia (middle panel) and myenteric ganglia (right 
panel), but not the mucosa. Images are representative of observations made in 5 of 5 subjects for SOX10 and S100B, 3 of 
4 subjects for PLP1, and 3 of 3 subjects for GFAP. Scale bars = 100μm (left and right panels) and 50μm (middle panels).
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Supplementary Figure 3. Changes to whole tissue transcriptome resulting from glial 
ablation. 

A - B) Top ten most down- (A, blue) and upregulated (B, red) genes in the duodenum, ileum, and colon of Cre+ mice 
compared to Cre- mice, ordered by p-value. Differential gene expression analysis was performed using DESeq2.
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Supplementary Figure 4. Glial ablation induces colonic expression of Lyz1 at the 
transcript, but not protein, level. 

A) Violin plots of Lyz1 expression in small intestine epithelial cells show enrichment of expression in Paneth cells (data 
from scRNAseq of mouse small intestine; [33]). EC – enterocyte, EEC – enteroendocrine cell, EP – enterocyte progenitor, 
GC – Goblet cell, PC – Paneth cell, SC – Stem cell, TA – Transient Amplifying cell, TC – Tuft cell.
B) Quantitative RT-PCR analysis of Lyz1 expression in proximal colons of male Cre- and Cre+ mice. Each data point 
represents one mouse, with triangles representing males and circles representing females. Error bars represent SEM. 
***p<0.001 by unpaired parametric t-test.
C) Reactome analysis of differentially expressed genes (significance threshold p<0.05) in colons of Cre+ mice compared to 
Cre- mice. 
D) Representative IHC images of LYZ1 and DEFA5 staining in the distal ileums of Cre- mice (positive control) compared to 
the proximal colons of Cre+ and Cre- mice (n=3 per genotype). No ectopic LYZ1+ or DEFA5+ cells were detected in the 
large intestines of glial-depleted mice. Scale bar = 50μm. 
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Supplementary Figure 5. Transcriptional profiling of the ileal epithelium in glial-
ablated mice reveals enrichment of Paneth cell signatures. 

A) Volcano plots showing differentially expressed genes in ileal epithelia of Cre- and Cre+ mice. Red and blue colors 
denote up- and down-regulated genes in Cre+ mice compared to Cre- mice with p-value < 0.05, respectively. No genes 
reached statistical significance cutoff of padj < 0.05. Differential analysis was conducted using DESeq2. 
B and C) ÅTop ten down- (B) and upregulated (C) genes in the ileal epithelia of Cre+ mice compared to Cre- controls, 
ordered by p-value. Differential analysis was conducted using DESeq2. 
D) Related to Main Figure 3B. Normalized enrichment scores from GSEA performed using cell-type specific signatures 
derived from scRNAseq study of the ileal epithelium ([33], Supplementary Table 1). Red color denotes the significant 
enrichment consistent across two independent GSEA. 
(E) Log2fold change from GSEA of epithelial cell type-specific gene signatures in Cre+ vs. Cre- ileal epithelium using cell 
signatures curated from studies that used transcriptional profiling of individual cell types purified by genetic reporter 
expression (see Supplementary Table 2 for gene lists). This identifies the Paneth cell signature as most enriched in glial-
depleted mice. Thresholds for DE analysis: p-value <0.05. *** p<0.001, FDR<0.001. 
(F) Related to (E), normalized enrichment scores from GSEA. 
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Supplementary Figure 6. Glial depletion does not affect the ultrastructure of 
enteroendocrine, crypt base stem cells, or goblet cells. 

A - C) Transmission electron microscopy of enteroendocrine cells (A; EC), crypt base intestinal stem cells (B; ISc), and 
goblet cells (C; GC) reveal no changes in the morphology of these cells in 9dpt Cre+ mice compared to Cre- littermate 
controls studied in parallel. Representative images are from n = 2 mice per genotype from independent cohorts. IEC, 
Intestinal Epithelial Cell; LP, Lamina propria; L, Lumen; PC, Paneth cell. Scale bar = (A-B) 2μm, (C) 5μm. 
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Supplementary Figure 7. Depletion of enteric glia does not alter epithelial crypt 
innervation.  

A) Heatmap of neurotransmitter receptor gene expression following GSEA of publicly available RNAseq data from mouse 
Paneth cells isolated by cell sorting [52] using an Qiagen Ingenuity Pathway Analysis gene set for neurotransmitter 
receptors. A subset of genes encoding receptors for acetylcholine, specifically Chrm3, Chrnb4, and Chrm1, exhibit the 
strongest expression in Paneth cells. 
B) Representative images of immunohistochemistry for mAChR3 (n=2) and mAChR1 (n=1) in the human small intestine 
show high expression of mAChR3 (encoded by CHRM3) in Paneth cells (Protein Atlas, www.proteinatlas.org).
C) Representative images of cross-sections of ileum from explants isolated from Cre- and Cre+ mice, incubated with the 
cholinergic agonist carbachol (10µM) or vehicle for 30min, and stained with UEA-I (red) to label Paneth cell granules (n=3 
mice per condition). Paneth cells in both groups of mice showed robust degranulation of UEA-I+ granules upon cholinergic 
stimulation. Scale bar = 20μm. 
D) Lysozyme activity in luminal contents of ileal explants from Cre- and Cre+ mice following incubation with carbachol 
(10µM) for 30min. No difference between explants from Cre- and Cre+ mice was detected. Each data point represents one 
mouse (n = 7-10 mice per genotype). Error bars represent SEM. ns – no significant difference in means by Mann-Whitney 
U test.
E) Representative images of intestinal epithelial crypts from ileal segments of Cre- and Cre+ mice immunostained for ECAD 
(magenta) to label epithelial cell borders and TUBB3 (green) to label nerve fibers. Individual crypt outlined by a dashed 
line. Quantification of crypt-proximal TUBB3+ neuronal fibers reveals no difference between Cre- and Cre+ mice (n = 4 mice 
per genotype). Error bars represent SEM. ns - no significant difference in means by unpaired parametric t-test. Scale bar = 
10μm.
F) IHC for VAChT (red) and TUBB3 (magenta) in the ileum of an adult ChAT-GFP mouse. The majority of TUBB3 
immunoreactivity around epithelial crypts colocalizes with GFP (green), indicating that cholinergic fibers (green) comprise 
most of the crypt-innervating fibers. Scale bar = 50μm. 
G) IHC for VAChT (red) to label cholinergic fibers in the ileum of an adult PLP1-eGFP mouse in which Plp1-expressing 
enteric glia are labeled with GFP (green). GFP+ glia are tightly associated with crypt-innervating cholinergic fibers. Scale 
bar = 10μm.
H) IHC for TUBB3 (green) and VAChT (red) in the ileums of Cre- and Cre+ mice. Individual crypts are magnified in the right 
panels and outlined by dashed lines. Crypt innervation by fibers labeled with either marker was no different between 
control and glial-ablated mice. Scale bar = 50μm (left panels) and 10μm (right panels). 
Images in F-H are representative of observations made in 3 mice per genotype. 

http://www.proteinatlas.org/


Supplementary Figure 8. Glial depletion alters gut microbial composition but not the 
spatial relationship between the host and the bacteria. Related to Figure 5.

A) Representative images of 16S rRNA bacterial fluorescent in situ hybridization (green) with IHC for MUC2 (blue) and 
beta-catenin (magenta) in Cre+ and Cre- mice to visualize bacteria, mucus, and epithelial cell borders, respectively. The 
distance of the closest bacterial signal to the center of >50 open crypts/mouse was measured and average values per 
mouse are shown in the graph. Each data point represents one mouse, with triangles representing males and circles 
representing females. Error bars represent SEM. ns– non-significant by unpaired t-test. Scale bar = 100μm (large panels) 
and 10μm (insets).
B) Schematic of experimental design for microbiome analysis. Fecal pellets from Cre- and Cre+ mice pre- (0dpt) and post- 
(11dpt) induction were analyzed with 16S rDNA sequencing. 
C) Four-way analysis of species identified as differentially abundant between Cre- and Cre+ mice at 11dpt but not 0dpt 
(related to Main Fig. 5G). Each data point represents one mouse; both males and females were used. *p<0.05; **p<0.01; 
ns – non-significant by Dunn’s multiple comparison test, following Kruskal-Wallis test. 
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