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Supplementary Figures 

 

 

Supplementary Figure 1. Progression of liver fibrosis in the CDAHFD group is associated with 

hepatic inflammation and apoptosis. a Correlation analysis between steatosis area, the number of 

inflammatory foci and fibrosis area using CDAHFD group data at 1, 3, 6, and 12 wk. b Correlation 

analysis between the number of TUNEL-positive cells, steatosis area, the number of inflammatory 

foci and fibrosis area using CDAHFD group data at 1, 3, 6, and 12 wk. (a and b) r and P values by 

Pearson correlation test are presented. 
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Supplementary Figure 2. Decreased secretion of Crp1 in intestinal lumen is associated with 

hepatic steatosis, inflammation, apoptosis, and fibrosis. Correlation analysis between fecal Crp1 

levels and NASH pathology including steatosis area, the number of inflammatory foci, the number 

of TUNEL positive cells, and Sirius red-positive area using SD and CDAHFD group data at 12 wk. r 

and P values by Pearson correlation test are presented. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 

 

 

Supplementary Figure 3. Expression of Crp1 is not affected by CDAHFD. mRNA levels of Crp1 

in ileum of SD and CDAHFD group at 3 wk (a), and 6 wk (b) analyzed by real time-PCR. Data are 

shown as mean ± SEM for n = 3 per group. The data represent mean ± SEM. *P < 0.05, by unpaired 

2-tailed Student’s t test. NS, not significant. 
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Supplementary Figure 4. Abnormal Paneth cell granules are observed in the CDAHFD group. 

Representative images of transmission electron microscopy of Paneth cells at the base of the ileal 

crypts in SD and CDAHFD group at 1, 3, 6, and 12 wk. Paneth cells in the SD group have tightly 

packed electron-dense core granules, in contrast, Paneth cells in the CDAHFD group have fewer 

loosely packed granules with a halo appearance. n = 1 for each group. Scale bars: 5 µm. 
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Supplementary Figure 5. Phylogenetic comparison of the intestinal microbiota in SD and 

CDAHFD groups. Relative abundance of individual genera that were significantly different 

between the SD and CDAHFD groups at the family (a) and genus level (b). Data are shown as mean 

± SEM for n = 5–6 per group. *P < 0.05, **P < 0.01 and ***P < 0.001, by unpaired 2-tailed 

Student’s t test. 

 

 

 



7 

 

 

Supplementary Figure 6. mRNA expression of clauidn-1 decreased in the ileum of the 

CDAHFD group. mRNA expression of tight junction proteins, claudin-1 and ZO-1, in the ileum of 

SD and CDAHFD group at 3 wk (a) and 6 wk (b) analyzed by real-time PCR. *P < 0.05, **P < 0.01 

and ***P < 0.001, by unpaired 2-tailed Student’s t test. 
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Supplementary Figure 7. R-Spo1 treatment prevents intestinal dysbiosis at the family level. a 

Relative abundance of individual genera that were significantly recovered in CDAHFD+R-Spo1 

group from CDAHFD mice of 11 family in supplementary Fig. 5a. Data are shown as mean ± SEM 

for n = 3 per group. *P < 0.05, **P < 0.01 and ***P < 0.001, by unpaired 2-tailed Student’s t test. b 

Correlation analysis between fecal Crp1 levels and relative abundance of individual genera 

CDAHFD+PBS and CDAHFD+R-Spo1 group. r and P values by Pearson correlation test are 

presented.  
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Supplementary Figure 8. Oral administered Crp4 is accumulates in the intestinal lumen. Six-

week-old C57BL/6J mice were fed with CDAHFD to induce NASH and orally administered with 

Crp4 at a dose of 110 µg twice daily for 6 weeks. Fecal levels of Crp4 in CDAHFD+Crp4 group 

were analyzed by sandwich ELISA at 0 and 6 wk. Data are shown as mean ± SEM for n = 8 per 

group. *P < 0.05, **P < 0.01 and ***P < 0.001, by unpaired 2-tailed Student’s t test.  
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Supplementary Figure 9. Oral administration of Crp4 attenuates intestinal dysbiosis at family 

level. Relative abundance of individual genera that were significantly recovered in CDAHFD+Crp4 

group from CDAHFD group of 11 family in Supplemental Fig. 5a. Data are shown as mean ± SEM 

for n = 6–8 per group. *P < 0.05, **P < 0.01 and ***P < 0.001, by unpaired 2-tailed Student’s t test. 
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Supplementary Table 1 

 

Differentially expressed genes and their functional clustering associated with Paneth cell function 

measured by RNA-seq in Paneth cells of the SD and CDAHFD group. 
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Supplementary Table 2 

 

PCR primers 

 

Gene Primer sequence (5’-3’) Universal Probe Library

F: TGGCCACTGTAAGAATCTGGA

R: TGACAATATTTGGATCTTTGCTG

F: CCTTGGTTTCATCTAGCCTCA

R: ATCCAGGGAGGGGATGAT

F: GCGACAGAGCCAGAATAACA

R: GATGCACTTCCTTCTGGAACA

F: GATGCACTTCCTTCTGGAACA

R: GTGCACAGCAAAGTGATTGG

F: TTTCAATAGACAGTGTTGAGGATCA

R: CCGTGGGTGTTTCACCAT

F: GTACCTGACCCCGGTCCT

R: TTGGACAGTGGTGGACTAAGTG

F: CATTGACTTCATCAAAAAGTTCCTT

R: GGCAAAGGACTGATTCACATAA

F: CCCCACCAAGATCCCAGT

R: CGCTCATGTTCACGTGGT

F: GGAGGACTTCTCCAAGCCTATT

R: AGGCCTCTCAGACTTCTGCTT

F: CAATAGCCAGCCTCAGTGC

R: GAGCCCAGGGGAGAAGTG

F: AGCCTCAAGACAGGACATCG

R: TGAATCCTGGAGGGGATCT

F: CTGGGCACCATCCATGAC

R: CAGTTCTTCTCTGTGGAGCTGA

F: CCCTGAGATCTGCCAGTCAT

R: TTTCTCTGGGGGTACAGGAA

F: GAACCATCATGGGCTGGA

R: GGTCCCGAAGTAGGAGAGGA

F: CCAAAACACAGATGAAGAGACTAAAA

R: GCATACCAGATCTCTCAACGATT

F: ACTCCTTGCTGAATCTGAACAGT

R: GGACACAAAGATTGCGATCAG

F: TGCAGACCCAGCAAAGGT

R: GGTTTTGTCTCATCATTTCTTCAG

F: TCCTCCTCAGACCGCTTTT

R: CCTGGTTCATCATCATCGGCTAATC

#103

#69

#68

#18

#12

#95

#49

#7

#42

#76

#106

#68

#33

#106

#91

#20

#1

#78

Trailr2

Bax

Crp1

Claudin-1

ZO-1

HPRT-1

Atg12

Lc3b

F4/80

Cd11b

Cd11c

Tgfb1

Pdia3

Perk

Chop

Nox2

Prdx6

Atg3


