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Figure S1. SLC27A5 expression is generally down-regulated in human and
murine fibrotic livers.

(A) Correlation of hepatic SLC27A5 mRNA with fibrosis-related genes (ACTA2,
COL1A1 and COL3A1) in cirrhotic patients (n = 40 for GSE25097). (B) Transcript
levels of SLC27A5 in normal and cirrhosis livers (n=14 or 20 each). (C)
Representative bands of SLC27A5 in healthy and fibrotic livers (n=14 per group)
were assessed by Western blotting assay. (D-F) WT mice were treated with oil or CCl,

for six weeks (n = 4 per group). (G-1) WT mice were treated with PBS or TAA for



eight weeks (n = 4 per group). (D, H) Representative liver histology of H&E, Sirius
Red staining and IHC staining for SLC27A5. Scale bar, 50 um. (E, I) Expression of
SLC27A5 and a-SMA was determined by western blotting. (F, G) Hepatic mRNA
levels of Slc27a5 were measured by gRT-PCR. Data are mean + SEM. **P < 0.01.
Data in (A) were analyzed by Pearson correlation coefficient analysis. Data in (B) and

(F-G) were analyzed by two-tailed Student’s t test.
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Figure S2. Elevated expression of RUNX2 downregulates SLC27A5 in fibrosis
liver.

(A) The predicted transcription factors and its binding site on SLC27A5 gene
promoter region by using JASPAR. (B) Putative motifs for NR2C2, REST, RXRA,
HNF40 and RUNX2 found in the SLC27A5 promoter. (C) RT-gPCR analysis of
RUNX2 expression in normal and cirrhosis livers (n=14 or 20 each). (D)
Representative bands of RUNX2 and SLC27A5 in normal and cirrhosis livers (n=4

for per group) were analyzed by Western blotting assay. (E-F) Hepatic protein



expression of RUNX2 and SLC27A5 in WT mice subjected to the CCl, (E) and TAA
(F) model (n = 4 per group). (G-1) Box plots of relative mRNA levels of RUNX2 in
GSEB84044 (G), GSE31803 (H), and GSE48452 (I) dataset. Data are mean + SEM. *P
< 0.05, **P < 0.01, ***P < 0.001. Data in (C) and (H-I) were analyzed by two-tailed
Student’s t test. Data in (G) and were analyzed by one-way ANOVA with the Tukey’s

post hoc test.
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Figure S3. SLC27A5 deficiency in mice induces spontaneous hepatic fibrosis.

(A) Schematic representation of the creation of Slc27a5" mice by CRISPR-Cas9 gene
targeting. (B) The identification of Slc27a5” genotype by PCR amplification. (C)
Serum ALT, AST, and ALP levels from 12-month-old WT and Slc27a5" mice (n =5
per group). (D) Relative mRNA levels of inflammatory genes of liver tissues from
12-month-old WT and Slc27a5” mice (n=5 per group). (E) Hepatomegaly in
24-month-old WT and SIc27a5" mice represented by the ratio of liver to body weight
(n=5 per group). (F) Serum total bilirubin levels from 24-month-old WT and
Slc27a5" mice (n =5 per group). (G) Hepatic hydroxyproline content was measured

in 24-month-old WT and Slc27a5" mice (n =5 per group). (H) The hepatic protein



levels of a-SMA, COL1A1 and COL3AL in liver tissues from 24-month-old WT and
Slc27a5" mice (n=5 per group). Data are mean = SEM. *P < 0.05, ***P < 0.001,

two-tailed Student’s t test.
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Figure S4. SLC27A5 deficiency promotes CCls- and TAA-induced liver fibrosis.
(A-F) Eight-week-old male WT and Slc27a5" mice were injected with CCl, for six
weeks (n =5 per group). (G-L) Eight-week-old male WT and Slc27a5" mice were
injected with TAA for eight weeks (n =5 per group). (A, G) Hepatomegaly in mice
represented by the ratio of liver to body weight. (B, H) Hepatic hydroxyproline
content was measured. (C, 1) The serum levels of total bilirubin were measured. (D-E,
J-K) Hepatic mRNAs of profibrotic genes (D, J) and inflammatory genes (E, K) were
measured by RT-qPCR assays. (F, L) Immunoblotting analysis of a-SMA, COL1A1,
and COL3AL expression in the mice livers. Data are mean £ SEM. *P < 0.05, **P <

0.01, ***P < 0.001, two-tailed Student’s t test.
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Figure S5. SLC27Ab5 loss in hepatocytes promotes HSCs activation in vitro.

(A-C) Primary HSCs isolated from WT and Slc27a5 ' mice were stimulated by
TGFB1 (4ng/ml) for 48 hours (n = 3 per group). mRNA expression of fibrogenic
genes (A), protein expression of a-SMA, COL1Al1l, and COL3Al (B), and
immunofluorescence of a-SMA (C) were shown. Scale bar: 25 um. (D) Protein
expression of SLC27A5 in PMHs and HSCs of WT mice was shown. (E) Protein
expression of SLC27A5 in parental and SLC27A5-KO MIHA cells was shown. (F)
LX-2 cells were co-cultured with parental and SLC27A5-KO MIHA cells for 48 hours.
MRNA expression of fibrogenic genes was shown. Data are mean + SEM. *P < 0.05,

**pP < 0.01, ***P < 0.001, two-tailed Student’s t test.
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Figure S6. Unconjugated CA activates HSCs.

(A-D) Bile acid composition of serum and liver tissues in WT and Slc27a5~" mice at
6 months of age (n=5 or 6 each). Pie graphs of the mean per cent of main bile acids
(A, C), and the area under the curve (AUC) of individual bile acids peaks (B, D) were
shown. (E-H) LX-2 cells were treated with CA (E-F) or DCA (G-H) at 25, 50, and
100 um for 48hours. (E, G) mRNA expression of fibrogenic genes was measured (n=3
per group). (F, H) Protein expression of a-SMA, COL1A1, and COL3A1 was shown.
(1-J) The primary HSCs isolated from adult Slc27a5 "~ mice were treated with vehicle
or CA at 50 um for 48h. The mRNA expression of fibrogenic genes (I) and protein

expression of a-SMA, COL1A1, and COL3A1 (J) were displayed. Data are mean +



SEM. *P < 0.05, **P < 0.01, one-way ANOVA with the Tukey’s post hoc test.
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Figure S7. Inhibition of intestinal bile acid deconjugation decreases HSC
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activation induced by the PMH supernatant from Slc27a5" mice.

(A) Schematic of the target of BSH-IN-1. (B-E) Adult male WT or Slc27a5" (KO)
mice were treated with a single dose of BSH-IN-1 (10 mg/kg) or vehicle control (n=3
per group). (B) Schematic of co-culture experiments. The PMHs were isolated after
24h of the gavage. The 48h supernatant of PMHs were collected and co-cultured with
HSCs of normal WT mice for another 48 hours. (C) The mRNA expression of
fibrogenic genes in HSCs co-cultured with PMHs were displayed (n=3 per group). (D)
CA levels were measured in the PMHs supernatant described above (n=3 per group).
(E) TCA levels were measured in the PMHSs supernatant (n=3 per group). Data are
presented as mean + SEM. *P < 0.05, **P < 0.01, ***P < 0.001, ns., not significant,

one-way ANOVA with Tukey’s post hoc test.
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Figure S8. CA-triggered activation of HSC is dependent on EGR3.

(A) RT-gPCR analysis of EGR3 expression in LX-2 cells treated with TDCA, DCA,
TCA and CA at 50 pum (n=3 per group). (B) ChIP assay for EGR3’s occupancy on the
ACTA2 and COL1A1 gene promoter in LX-2 cells with or without CA (50 um)
treatment (n=3 per group). (C-E) LX-2 cells were transfected with Control (shCon) or
ShEGR3 plasmid and co-cultured with SLC27A5-KO MIHA cells (KO) for 48 hours.
Expression of the fibrotic genes was analyzed by RT-gPCR (C), Western blotting (D)
and immunofluorescence (E). Scale bar, 25 um. Data are mean + SEM. *P < 0.05,
**P < 0.01, ns., not significant. Data in (A) and (C) were analyzed using one-way
ANOVA with the Tukey’s post hoc test. Data in (B) were analyzed using two-way

ANOVA with Tukey’s multiple comparisons test.
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Figure S9. Overexpression of SLC27A5 or inhibition of intestinal bile acid
absorption ameliorates CCly-induced liver fibrosis

(A-E) Eight-week-old male WT and Slc27a5" (KO) mice were subjected to the CCl,
model and injected with AAV-Control (AVV-Con) or AAV-SIc27a5 (n=5 per group).
(F-J) Eight-week-old male WT and Slc27a5" (KO) mice were subjected to the CCl,
model and treated with vehicle or A4250 by daily gavages (n=5 per group). (A, F)
Representative morphology of livers. Scale bar, 1 mm. (B, G) Hepatomegaly in mice

represented by the ratio of liver to body weight. (C, H) The serum levels of total



bilirubin were measured. (D, I) RT-gPCR analysis of Acta2, Collal, Col3al, Tnfa and
116 expression in the mice livers. (E, J) Immunoblotting analysis of SLC27AS, a-SMA
and COL1A1 expression in the mice livers. Data are mean £ SEM. *P < 0.05, **P <
0.01, ***P < 0.001, ns., not significant, one-way ANOVA with the Tukey’s post hoc

test.



Table S1. Clinical characteristics of participants in this study.

Control Cirrhosis P value
N (male/female) 18 (11/7) 20 (16/4) NS
Age (years) 55.33+8.79 59.55+8.73 NS
BMI (kg/m?) 23.69+2.15 22.72+2.84 NS
ALB (g/l) 45.25+5.74 30.31+6.82 <0.001
ALT (U/) 29.61+7.59 59.70+39.43 0.0037
AST (U/l) 30.06+7.91 81.20+£70.67 0.0052
ALP (U/) 63.28+14.92 197.15+134.61 <0.001
TBA (umol/l) 5.32+1.82 66.37+68.01 <0.001
Compensation, N (%) - 2 (10%) -
Decompensation, N (%) - 18 (90%) -
Etiology
Hepatitis B, N (%) - 15 (75%) -
Hepatitis C, N (%) - 2 (10%) -
Alcohol, N (%) - 2 (10%) -
Autoimmunity, N (%) - 1 (5%) -

BMI: body mass index; ALB: albumin; ALT: alanine transaminase; AST: aspartate

transaminase; ALP: alkaline phosphatase; TBA: total bile acid. Data are mean + SEM.

Differences were analyzed by two-tailed Student’s t test.



Table S2. Primer sequences used in this study.

gRT-PCR primers

Species Gene Forward (5°-3) Reverse (5°-3%)
AGCCCTGCCCTCTTCAT | GGTGGCTCCGAGATCTA
human | SLC27A5 CTA AGC
human | RUNX2 | CCGCCCCACGACAACC TGACAGEQAA%ACAGTC
GGGGTGATGGTGGGAA | GCAGGGTGGGATGCTCT
human ACTA2 TG N
GACGGCTCAGAGTCAC | GGAGACCACGAGGACC
human | COL1A1 CCA AGA
human | COL3AL GCTCGGGS_IAATGACG AGGAATGCé:AGCGGGA
human TIMP1 GCTTCTGGCATCCTGTT | TGGTTGACTTCTGGTGT
GTT CCC
human MMP2 TTTGACGGTAAGGACG | CCTGGAAGCGGAATGGA
GACTC AAC
human | CYP1B1 CACTACTCGGAGCACT | CGAAACACACGGCACTC
GGAAG AT
human EGR3 TGCCAGGACAACATCAT | TTGGAGTAGGGGGGTAG
TAGC CG
human | ESM1 TGGATGG%ACI GAAGTGT | trrreccaTecceeTaT
AGATAAGCCAAGGGCA | GACTCTGGGATCAGCAG
human | TNFSF15 CACC GAAT
hurman TTC36 TCGGAGAGGAAGCAGA | TGGGCACGGTTGTTGTA
AAAG GG
human TUBAS CTGACCACCCACACCA | CGTCAAAGCGGAGAGA
CACT AGC
human CTRB? AGACCAAGTACAACGC | AGGACACAATGCCCACC
CAACA AG
human | ACSBG1 GGACGCA%AGGGCATT GGCACAGGGGGCACATT
TTGCTGTGGATGGGGTC | CCAGGAAGGTCGGGGA
human SNTG1 TG GTA
human ACTB AGGCCAACCGCGAGAA | GAAGTCCAGGGCGACGT
GATGACC AGCAC
human | GAPDH GAAATCCCATCACCATC | GAGCCCCAGCCTTCTCC
TTCCAGG ATG
GTCCCAACTTCCTGTGC | GAAACTCTTGCCTCGTC
mouse Runx2 TCC cG
GGCAGTCAAGGCTCAG | CGCTAACTGCTGGGGAT
mouse Hnf4a GA G
MoUse Rura CCGCCCTTCTCTGTCAT | CAGGTGTAGGTCAGGTC
CA TTTGC
AGCCTGTGAACGAGGG | CCCACTTGAGCCAATGC
mouse Rest ACC C




GCTTCTGTGGAGCGTTT | CGGTGGTGCTTGTTGAT
mouse Nr2c2
GC GAT
CACCCCCAGGGCTACG | CAGTGCTTGCCGCTCTA
mouse | Slc27a5 cT AN
mouse | Actap | CCCTGAAGAGCATCCG | CATCTCCAGAGTCCAGC
ACA ACAA
mouse | Collal | ACCCTGCCCGCACATG | CCCTCOCTICLEIACTC
mouse | Colgal | CCCCACABERTTETACA | roccaeaTaGccAceA
mouse | Timpl | CCCAGAAATCAACGAG | ACGCCAGGGAACCAAG
P ACCA AA
mouse VIM CAGCCTCTATTCCTCAT | TGTAGTTGGCAAAGCGG
CCCC TCAT
mouse Tnfa CCTGCCCCAAGGACAC | AGAGCAATGACTCCAAA
C GTAGACC
mouse 16 GTTGTGCAATGGCAATT | AAGGACTCTGGCTTTGT
CTGA CTTTCT
mouse I1b AAGCCTCGTGCTGTCG | CCATCTTCTTCTTTGGGT
GA ATTGC
MoUse Cel2 TGTGCTGACCCCAAGA | GGTGGTTGTGGAAAAGG
AGG TAGTG
mouse | Adarer | CCAGTCAGATGATTCAG | CAGTGCCACCAACAACA
J ACGGAG co
CCAGGGAGATGCTCTGT | CGGGCTTTATGTGCGGT
mouse | Cyp7al
GTT C
mouse | Cyprbl | TTCTCTTTGCCGCCACC | |1 o0C ] TITECTIACA
CCAAGCACGGGGATGT | GGTTGAGTTCCTCCAAG
mouse | Cyp8bl oT cor
mouse | Cvpa7al | CTGGGGTGGACACGAC | GTATTCTTGGGGAAGAG
P ATC AAAGC
mouse | Slea7az | CTGTTCCGAGACGAGA | TGGCACGAATGTTGTAG
CGC TTGAG
MoUSe Baat | ATGAATAGCCCCTACCA | CCACCAGCACCTCCAAA
AATCC CA
CGTTCAATACCCCAGCC | GACCCCGTCACCAGAGT
mouse Actb ATG oo
mouse | Gapdh | CTCCCACTCTTCCACCT | CCACCACCCTGTTGCTG
P TCG TAG
Genotyping PCR Primers
Species Name Forward (5°-3’) Reverse (5°-3")
rouse | 5162785-K | GCCAGTGTGCTGATTGT | TTTGGTAAGGTCCAGGG
9 GGATC TGG
mouse | SIc2785- | AAGCTCACTTCTTGGTT | TTTGGTAAGGTCCAGGG
WT ACACAG TGG

Molecular Cloning Primers




Species Name Forward (5°-3) Reverse (5°-3%)
pAdTrack- CGCGTCGACC TGCTCTAGA
human | TO4-RUN | ATGGCATCAAACAGCCT | TCAATATGGTCGCCAAA
X2 CTT CAGA
pGL3-SLC
human 27A5 CCGCTCGAGGCCTCCC | ACCAAGCTTCGGCTCAA
(-2023/+3 GCACAGTC GCATCCC
66)
pGL3-SLC
human 27A5 CGCCTCGAGGCAGGAA | CCCAAGCTTCCAGCCCA
(-1001/+1 ACAGTGAGGG AGTAGCAC
82)
TGCACTATCCAGCCACC | TCGAGAAAAAAGCACTA
human ShRUNX2 | TTTACTTCAAGAGAGTA | TCCAGCCACCTTTACTCT
#1 AAGGTGGCTGGATAGT | CTTGAAGTAAAGGTGGC
GCTTTTTTC TGGATAGTGCA
TGCACTTCGTCAGGATC | TCGAGAAAAAAGCACTT
human ShRUNX2 | CTATCTTCAAGAGAGAT | CGTCAGGATCCTATCTCT
#2 AGGATCCTGACGAAGT | CTTGAAGATAGGATCCT
GCTTTTTTC GACGAAGTGCA
TGCGACTCGGTAGTCCA | TCGAGAAAAAAGCGAC
human | ShEGR3#1 TTACATTCAAGAGATGT | TCGGTAGTCCATTACATC
AATGGACTACCGAGTC | TCTTGAATGTAATGGACT
GCTTTTTTC ACCGAGTCGCA
TGCACCAAAGCGCAGA | TCGAGAAAAAAGCACC
human | ShEGR3#2 GCTTGCTTCAAGAGAG | AAAGCGCAGAGCTTGCT
CAAGCTCTGCGCTTTGG | CTCTTGAAGCAAGCTCT
TGCTTTTTTC GCGCTTTGGTGCA
TGCAACAAGACCGTGA | TCGAGAAAAAAGCAAC
mouse | ShEgra#l CCTACTTTCAAGAGAA | AAGACCGTGACCTACTT
GTAGGTCACGGTCTTGT | CTCTTGAAAGTAGGTCA
TGCTTTTTTC CGGTCTTGTTGCA
TGCTCCATTCCGGAACA | TCGAGAAAAAAGCTCCA
mouse | ShEQr3#2 TAAGCTTCAAGAGAGC | TTCCGGAACATAAGCTC
TTATGTTCCGGAATGGA | TCTTGAAGCTTATGTTCC
GCTTTTTTC GGAATGGAGCA
human sgSLC27A | CACCGCATCTACAAAG | AAACCCTGACACCTTTG
5 GTGTCAGG TAGATGC

ChIP-gPCR Primers

Species Gene Forward (5°-3%) Reverse (5°-3”)
human | SLC27A5 CCTGTTGCTTTTCTGTT | GGCTGGCATCTAACTCC
TGGC CT
human ACTA2 TATTTCCTACGTCTGAG | TGGACAAGCCCTGACAA
AACTGCC GC
human | COL1AL AGGACTTTGGTGGGTTC | GACAGCAATGGAGGGAT
AAGA GG




