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Supplementary Figure 1-4
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Supplementary Figure 1. CHIR can substitute R-spondinl in small intestinal
organoid culture. a Representative bright-field images of small intestinal organoids
cultured with EGF, Noggin and R-spondinl (ENR) and only R-spondinl (R) for 7
days. b,¢ Fluorescence images (b) and FACS analysis of GFP expression (¢) of small
intestinal organoids cultured with ENR and R for 7 days. d HEK293T cells were
transfected with Topflash-Luc or Fopflash-Luc and then treated with Wnt3a, Wnt3a
plus R-spondinl (Wnt+R), Wnt3a plus R-spondinl(F106A) mutant (Wnt+R106),

2.5uM CHIR (CHIR 2.5), 5uM CHIR (CHIR 5) and 10uM CHIR (CHIR 10) for 24



hours before harvested for luciferase activity determination. e Representative
bright-field images of small intestinal organoids cultured with ENR, CHIR 2.5, CHIR
5, CHIR 10 and EGF, Noggin plus R-spondin1(F106A) for 7 days. f EJU staining of
proliferation cells in small intestinal organoids cultured with ENR and CHIR for 7
days. g,h Fluorescence images (g) and FACS analysis of GFP expression (h) of small
intestinal organoids cultured with ENR and 10uM CHIR for 7 days in. i Gene
expression of small intestinal organoids cultured with the indicated conditions for 7
days. Scale bars, 100 pm. **P < 0.01 and *P < 0.05 analyzed by Two-way ANOVA
test in (¢) and (h). Error bars, s.d. n = 3 mice in (¢) and (h), and n=3 independent

experiments in (d) and (f).
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Supplementary Figure 2. Comparison of organoids cultured with ENR or 2ki. a
FACS analysis of GFP expression of small intestinal organoids cultured for 7 days in
ENR 10uM CHIR or with different concentration of LND. b Representative images
and quantitation of colony numbers of small intestinal organoids cultured with ENR
and 2ki for 7 days. ¢ Immunoblotting of protein levels in ENR- or 2ki-cultured
organoids. d Representative bright-field images and quantitation of colony numbers

of organoids cultured in 2ki or 2ki plus 10uM blebbistatin for 4 days. e GFP



expression of small intestinal organoids cultured with 2ki or 2ki plus 0.5 mM or 1
mM valproic acid for 7 days. f Karyotyping of a cell cultured with 2ki for 2 months. g
GFP fluorescence images of budding from small intestinal organoids cultured with
ENR and 2ki for 2 months. Scale bars, 100 pum in b and d, 50um in g. ***P < 0.001
and **P < 0.01 analyzed by Two-way ANOVA test in (b) and (d) and by Student’s
t-test in (a) and (e). Error bars, s.d. n = 9 wells from 3 mice in (b) and (d), and n=3

wells in (a) and (e).
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Supplementary Figure 3. CHIR and LDN together sustain the self-renewal of
ISCs from colon crypts. a Representative images and quantitation of colony
numbers of colon organoids cultured with EGF, Noggin, R-spondinl and Wnt3a
(ENRW) or CHIR and LDN (2ki). b EdU staining of proliferation cells in colon
organoids cultured with ENRW and 2ki for 7 days. ¢,d Fluorescence images (¢) and
FACS analysis of GFP expression (d) of colon organoids cultured for 7 days. e Gene
expression of colon organoids cultured for 7 days. f The goblet cell marker Mucin 2
staining in colon organoids cultured for 7 days. Scale bars, 100 um. ***P < 0.001,

**P<0.01 and *P < 0.05 analyzed by Two-way ANOVA test in (b) and (d) and by



Student’s t-test in (e). Error bars, s.d. n = 3 mice in (b) and (d), and n=3 independent

experiments in (e).
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Supplementary Figure 4. Long-term maintenance of colonic Lgr5" ISCs in 2ki
condition. a Representative images and quantitation of colony numbers of 5,000
FACS-isolated colon Lgr5-GFP+ cells cultured with ENR plus Wnt3a (ENRW) or
CHIR and LDN (2ki) for 7 days. b-d Representative bright-field (b), GFP
fluorescence images (¢) and EdU staining of proliferating cells (d) of colon organoids
cultured with ENR and 2ki for 2 months. e Gene expression of stem cell and
differentiated cell marker genes in colon organoids cultured with 2ki or 2ki+DAPT
for 4 days. Scale bars, 100 pm. ***P<0.001 analyzed by Two-way ANOVA test in a
(n=9 wells from 3 mice) and by Student’s t-test in e (n = 3 independent experiments).

Error bars, s.d..



