
Supplemental Figure Legends 

 

Figure S1, related to Figure 1. Hyperplasia of the small intestine in Lpcat3-deficient mice. 

(A) Expression of Lpcat3 in small intestine and colon of F/F and CreERT2 mice (n=6,7 

mice/group).  

(B) Body weight change in tamoxifen-injected F/F and CreERT2 mice (n=5,7 mice/group). 

(C) Small intestine length of tamoxifen-injected F/F and CreERT2 mice (n=8,9 mice/group). 

(D) Representative histology of Duodenum from F/F and CreERT2 mice 3 weeks after 

tamoxifen injection. 

(E) Quantification of crypt number and villus/crypt length ratio in Duodenum and Jejunum from 

F/F and CreERT2 mice 3 weeks after tamoxifen injection (n=4 mice/group). 

(F) Representative histology of Duodenum and Jejunum from female CreERT2 mice 

with/without tamoxifen injection for 8 weeks (n=5 mice/group).    

(G) Expression of Lpcat3 in Duodenum from F/F and CreERT2 mice 14 weeks after tamoxifen 

injection (n=6,7 mice/group). 

(H) Representative images of intestines from F/F and CreERT2 mice 14 weeks after tamoxifen 

injection. 

(I) Small intestine length of F/F and CreERT2 mice 14 weeks after tamoxifen injection (n=6,7 

mice/group). 

(J) Representative images of Id1 immunostaining in colon of F/F and CreERT2 mice 3 weeks 

after tamoxifen injection.  



Values are means ± SEM. Statistical analysis was performed with Student’s t test (A, B, C, E, G, 

and I). * P < 0.05, ** P < 0.01, *** P<0.001, **** P<0.0001.  Scale bars: 20 µm (J), 100 µm (F) 

and 200 µm (D). 

 

Figure S2., related to Figure 1. Loss of Lpcat3 impairs ISC differentiation.   

(A) Representative images of immunofluorescence (IF) staining and quantification of Lysozyme 

positive Paneth cells in Jejunum from F/F and CreERT2 mice 3 weeks after tamoxifen injection 

(~100 crypts from 4 mice/group).    

(B) Representative images of Periodic Acid Schiff (PAS) staining and quantification of goblet 

cells in Jejunum as in A (~100 villi from 4 mice/group).   

(C) Representative images of IF staining and quantification of Chromogranin A (ChgA) positive 

enteroendocrine cells in Jejunum as in A (~50 villus-crypt units from 4 mice/group).  

(D) Expression of cytokines in F/F and CreERT2 intestines (n=5 mice/group). 

Values are means ± SEM. Statistical analysis was performed with Student’s t test. **** 

P<0.0001, n.s. not significant. Scale bars: 50 µm (A and C), and 100 µm (B). 

 

Figure S3, related to Figure 2. Lipidomic analysis of crypts and PGE2 production in 

Jejunum from control and Lpcat3-deficient mice. 

(A-B) ESI-MS/MS analysis of the abundance of PC species and total PC in crypts isolated from 

F/F and CreERT2 mice. 

(C) Expression of Cox-1 and Cox-2 in crypts (n=10 F/F mice, and 9 CreERT2 mice) and 

intestines (n=8 F/F mice, and 6 CreERT2 mice).  



(D) PGE2 concentration in F/F and CreERT2 Jejunums determined by ELISA assay ((n=12 F/F 

mice, and 10 CreERT2 mice).  

Values are means ± SEM. Statistical analysis was performed with Student’s t test. * P < 0.05, ** 

P < 0.01, *** P<0.001.   

 

Figure S4, related to Figure 3. Effects of Lpcat3 deficiency on expression of the SREBP-1, 

Wnt, Notch, Yap and PPARδ pathways.  

(A-C, E) Expression of selective genes in Wnt (A), Notch, Yap (B), PPARδ (C) and fatty acid 

biosynthetic pathways (E) in F/F and CreERT2 crypts analyzed by realtime RT-PCR (n=11 F/F 

mice, and 9 CreERT2 mice). 

(D) Expression of selective genes in cholesterol biosynthesis in F/F and CreERT2 colons (n=6,7 

mice/group) 

(F) Expression of selective genes in F/F and CreERT2 organoids treated with vehicle (DMSO) 

or 4-hydroxytamoxifen (4-OHT, 100 nM) (n=7~8). 

Values are means ± SEM. Statistical analysis was performed with Student’s t test (A-E) and one-

way ANOVA (F).  * P < 0.05, ** P < 0.01, *** P<0.001.   

 

Figure S5, related to Figure 4.  Inhibition of cholesterol biosynthesis reduces Id1+ 

progenitor cells in Lpcat3-deficient intestine. 

(A) Representative images of Ro48 treated organoids in the presence of cholesterol or 

epicholesterol.  

(B) Quantification of villus length in Jejunum of control and Lpcat3 deficient mice treated with 

vehicle or Ro48 (~20-50 villi per mouse, 3 CreERT2 and 2 F/F mice/group).  



(C) Representative images of IHC staining of Olfm4 positive ISCs in Jejunum of control mice 

treated with vehicle or Ro48.  

(D-E) Representative images of immunostaining and quantification of Lysozyme positive Paneth 

cells (D) and PAS positive goblet cells (E) in Jejunum of CreERT2 mice treated with vehicle or 

Ro48 (n=3 mice/group, ~40 crypts and ~100 villi per mouse). 

(F) Representative images of IHC of cleaved caspase 3 in Jejunum of CreERT2 mice treated 

with vehicle or Ro48 (n=3 mice/group).  

(G) Representative images of immunostaining and quantification of Id1-positive progenitor cells 

in Jejunum of CreERT2 mice treated with vehicle or Ro48 (n=3 mice/group, ~30 crypts per 

mouse). 

Values are means ± SEM. Statistical analysis was performed with two-way ANOVA (B) and 

Student’s t test (G). **** P<0.0001. Scale bars: 20 µm (C and G), 50 µm (D and F), 100 µm (E), 

and 200 µm (A). 

 

Figure S6, related to Figure 5.  Overexpression of Srebf2 increases Id1-positive progenitor 

cells. 

(A) Free cholesterol content in crypts isolated from chow and cholesterol diet fed mice. 

(B) Representative images of immunostaining and quantification of Id1 positive progenitor cells 

in Jejunum of WT and Srebf2 Tg mice (n=4 mice/group, ~50 crypts per mouse).  

Values are means ± SEM. Statistical analysis was performed with Student’s t test. * P < 0.05, 

**** P<0.0001. 

 



Figure S7, related to Figure 6.  Analysis of inflammation and gene expression in Apcmin/+ 

mice. 

(A-B) Representative images of immunostaining of Ly6G and F4/80 in F/F and CreERT2, and 

Lpcat3F/F, CreERT2, Apcmin/+ and Lpcat3F/F, Apcmin/+ intestines.  

(C) Expression of cytokines in Lpcat3F/F, CreERT2, Apcmin/+ and Lpcat3F/F, Apcmin/+ intestines 

(n=6-7 mice/group). 

(D) Expression of selective genes in cholesterol biosynthetic pathway WT and Apcmin/+ 

Jejunums, analyzed by real-time RT-PCR (n=6-7 mice/group).    

(E) Hematocrit in Apcmin/+ and Srebf2 Tg, Apcmin/+ mice.  

Values are means ± SEM. Statistical analysis was performed with Student’s t test. * P < 0.05, ** 

P < 0.01, **** P<0.0001. 
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Supplemental Table 1, related to STAR methods.  Primer sequences used. 




