1. Supplemental Figure Legends

Figure S1. Pax4 expression is significantly increased throughout the GI tract of Gcg-CrePX72:Pax4-
OE animals. (A) Pax4 mRNA levels were assessed by RT-qPCR. Relative mRNA expression levels
were normalized to GAPDH and expressed as fold-change relative to the fundus of control animals
(n = 3-5). Statistical significance was determined using an unpaired t-test with Welch’s correction

(**p <0.01, ***p < 0.001). Data are presented as mean + SEM. Abbreviations: GI, gastrointestinal.

Figure S2. Pax4 misexpression did not significantly affect the expression of other gut hormones in
the colon. (A) Sst, Pyy, Gastrin, and Gip mRNA levels were assessed by RT-qPCR. Relative mRNA
expression levels were normalized to GAPDH and expressed as fold-change relative to control ani-
mals (1 =>5). Statistical significance was determined using an unpaired t-test with Welch’s correction.
Data are presented as mean + SEM. Abbreviations: GIP, glucose-dependent insulinotropic polypep-
tide; PYY, peptide YY; SST, somatostatin.

Figure S3. Pax4 misexpression in L-cells induces ectopic insulin* cell formation throughout the GI
tract. (A-F) Immunohistochemical analysis of GI paraffin sections from TAM-treated Gcg-
CrefRT2:Pax4-OFE animals. Representative images show insulin (red). Nuclei were counterstained
with DAPI (blue). Scale bar: 20 um. Abbreviations: GI, gastrointestinal; INS, insulin; TAM, tamoxi-

fen.

Figure S4. Lineage tracing analysis reveals the conversion of L-cells into insulin* cells upon Pax4
ectopic expression. (A-B) Immunohistochemical analysis of colonic paraffin sections from TAM-
treated Gcg-CrePR2::Pax4-OF animals and age- and sex-matched controls. Representative images
show co-immunodetection of glucagon (green) and insulin (red), with yellow indicating colocaliza-
tion. Nuclei were counterstained with DAPI (blue). Scale bar: 20 um; (C-D) Co-immunohistochem-
ical analysis of B-galactosidase (green) and insulin (red) on colonic paraffin sections from TAM-
treated Geg-CreERT2::Rosa26-f3-gal control and Geg-CreERT2::Pax4-OE mice, with yellow indicat-
ing colocalization. Nuclei were counterstained with DAPI (blue). Scale bar: 20 pm; (E) Quantifica-
tion of the percentage of 3-galactosidase* cells co-expressing insulin in the colon. A total of 100 -
galactosidase* cells were counted per mouse (1 = 5). Data are presented as mean + SEM. Abbrevia-

tions: B-GAL, B-galactosidase; GCG, glucagon; INS, insulin; TAM, tamoxifen.

Figure S5. Impaired GLP-1 secretion during oGTT in Pax4-misexpressing animals. (A) Plasma GLP-
1levels were measured at baseline and 10 and 15 min following oral glucose administration (2 g/kg)
in control and TAM-treated Gcg-CrefRT2::Pax4-OE mice (n = 6-7). Statistical significance was deter-
mined using an unpaired t-test with Welch’s correction (*p < 0.05). Data are presented as mean +
SEM. Abbreviations: oGTT, oral glucose tolerance test; GLP-1, glucagon-like peptide 1; TAM, ta-

moxifen.

Figure S6. Conversion of L-cells into (3-like cells in Pax4-misexpressing colonoids. (A) Co-immuno-
fluorescent detection of glucagon (green) and insulin (red) in Geg-Cref*™2::Pax4-OE colonoids
treated in vitro for 72 h with 10 uM 4-OHT, with yellow indicating colocalization. Nuclei were coun-
terstained with DAPI (blue). Scale bar: 25 um; (B) Co-immunohistochemical analysis of $-galacto-
sidase (green) and insulin (red) in transgenic colonoids, with yellow indicating colocalization. Nu-
clei were counterstained with DAPI (blue). Scale bar: 25 um; (C-D) Co-immunohistochemical anal-
ysis of insulin (red) together with PC1/3 (green), or C-peptide (green) in 4-OHT-treated colonoids,
with yellow indicating colocalization. Nuclei were counterstained with DAPI (blue). Scale bar, 20

um; (E) p-cell-associated markers mRNA levels were assessed by RT-qPCR. Relative mRNA
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expression levels were normalized to GAPDH and expressed as fold-change relative to control co-
lonoids (1 = 4-6). Statistical significance was determined using an unpaired ¢-test with Welch's cor-
rection (*p < 0.05, **p <0.01, **p < 0.001, ****p < 0.0001). Data are presented as mean + SEM. Abbre-
viations: 4-OHT, 4-hydroxytamoxifen; 3-GAL, 3-galactosidase; C-PEP, C-peptide; GCG, glucagon;

INS, insulin.

Figure S7. Pulse—chase analysis of glucose tolerance following tamoxifen washout and re-admin-
istration. (A) ipGTT (2 g/kg) and corresponding AUC analysis performed after a 7-day TAM wash-
out in control and previously TAM-induced Gcg-CrefR™2::Pax4-OE animals (n = 6-7); (B) ipGTT (2
g/kg) and corresponding AUC analysis performed following 5 days of TAM re-administration in
control and Gcg-CrefRT2:Pax4-OFE animals (1 = 6-7). Statistical significance for GTT curves and AUC
analyses was determined using a two-way ANOVA with Bonferroni’s correction and an unpaired
t-test with Welch'’s correction, respectively (*p < 0.05, **p <0.01). Data are presented as mean + SEM.
Abbreviations: AUC, area under the curve; ipGTT, intraperitoneal glucose tolerance test; TAM, ta-

moxifen.

Figure S8. Pax4 ectopic expression in a-cells does not induce insulin* cell formation in pancreatic
islets. (A) Immunohistochemical analysis of pancreatic paraffin sections from TAM-treated Gceg-
CrefR2::Pax4-OE mice. Representative image show B-galactosidase (green) and insulin (red). Nuclei
were counterstained with DAPI (blue). Scale bar: 50 um; (B) Pax4 and insulin mRNA levels were
assessed by RT-qPCR. Relative mRNA expression levels were normalized to GAPDH and expressed
as fold-change relative to control isolated islets (1 = 3). Statistical significance was determined using
an unpaired t-test with Welch’s correction (**p < 0.01). Data are presented as mean + SEM. Abbrevi-
ations: 3-GAL, 3-galactosidase; INS, insulin; TAM, tamoxifen.
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