
METHODS

Cyclophilin inhibition with rencofilstat shifts the liver transcriptome and 

lipidome in preclinical models toward resolution of nonalcoholic steatohepatitis

INTRODUCTION
CYCLOPHILINS: multi-isoform isomerase enzymes that 

influence the function of numerous, diverse proteins 

through regulation of proline-bond cis-trans conformation 

RENCOFILSTAT (formerly CRV431): a cyclophilin inhibitor 

currently in Phase 2 clinical trials for NASH and HCC. Key 

activities of rencofilstat include anti-fibrotic, anti-

inflammatory, and metabolic regulation. 

CONCLUSIONS
• Rencofilstat exerted liver antifibrotic effects in all disease models

• Rencofilstat consistently attenuated disease-associated changes in gene expression and lipids, but the specific alterations were 

distinctive to each model

• Rencofilstat affected KEGG pathways that also occur in advanced human NASH

AIMS
Characterize rencofilstat’s effects on the liver 

transcriptome and lipidome in three liver disease models. 
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MODEL #1: Diamond Mice Western Diet (WD)

DIAMOND MICE – Western Diet (WD)
Rencofilstat DEGs significantly overlapped with 

elafibranor and obeticholic acid DEGs

MODEL #2: C57BL/6 Mice Western Diet + CCl4 (carbon tetrachloride)

MODEL #3: S.D. Rats Thioacetamide (TAA)
VEHICLE: F4 fibrosis (max observed) RENCOFILSTAT: F3 fibrosis (max observed)
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Rencofilstat (RCF) 50 mg/kg/day

Obeticholic acid (OCA) 20 mg/kg/day

Elafibranor (ELF) 10 mg/kg/day
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Rencofilstat (RCF) 50 mg/kg/day

Obeticholic acid (OCA) 10 mg/kg/day

TRANSCRIPTOMIC and LIPIDOMIC ANALYSES IN 3 MODELS:

LIVER TRANSCRIPTOMICS: Differentially Expressed Genes (DEGs) 

Predominance of lipid and bile pathways in common 

among RCF, ELF, and OCA DEGs

C57BL/6 MICE – Western Diet (WD) + CCl4
Rencofilstat opposed many significant DEGs associated 

with Western diet + CCl4
e.g. Fasn, Scd1, Acot1, SerpinA4-ps1, Oncecut1, HK2, Elvovl5, Sox5
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% of DEGs with increased expression 

KEGG pathways active in diseased livers were 

commonly opposed by rencofilstat (RCF)

RATS – Thioacetamide (TAA)
Rencofilstat DEGs highly associated with attenuation of disease pathways

-3 -2 -1 0 1 2 3

2

3

4

5

Rencofilstat vs Vehicle DEGs
571 DEGs (P<0.01)

log2FC

-l
o

g1
0

 P
-v

a
lu

e

Greb1

Fras1

Fermt1

Col4a3

Gpc3

Runx1t1
Wnt5a

Hspa1a
Nrg4

Ccl19
Nr4a3

Mt2A

Cyp2c11

Pla2g2a

-1.0

-0.5

0.0

0.5

1.0

-2

-1

0

1

2

RCF Effect on Sirius Red-correlated Genes

15,923 genes

C
o

rr
e

la
ti

o
n

 t
o

 S
ir

iu
s 

re
d

  (
r)

in
 V

eh
ic

le
 g

ro
u

p

Lo
g

2 fo
ld

-exp
re

ssio
n

(R
C

F vs V
eh

icle
)

Significantly decreased expression (RCF vs Vehicle): 744 genes

Significant increased expression (RCF vs Vehicle): 908 genes

No change in expression (RCF vs Vehicle; P>0.05)

Significant correlation to Sirius Red

No correlation to Sirius Red

5335 genes (33.5% of total; >10 mean reads) significantly correlated with Sirius Red in Vehicle group

     297 of 2739 pos r
genes decreased
by RCF (P<0.05)

2420 of 2739 (88%)
pos r genes trend to
decreased expression
with RCF treatment

     331 of 2596 neg r
genes decreased
by RCF (P<0.05)

2205 of 2596 (85%)
neg r genes trend to
increased expression
with RCF treatment

     663/744 (89%) RCF-
downregulated DEGs
counteract fibrosis-
associated expression

    799/908 (88%) RCF-
upregulated DEGs
counteract fibrosis-
associated expression

Rencofilstat preferentially reversed the transcriptional changes of 

fibrosis-correlated genes (Vehicle group Sirius red)

RCF DEG 

Summary

80% of rencofilstat’s DEGs are present in only one model, indicating a major 

role of disease-specific processes in transcriptional responses to rencofilstat

5,263 genes altered by rencofilstat

Gene Ontologies
Rencofilstat consistently exerted anti-

fibrotic and other therapeutic effects, 

but the types of processes and 

functions altered by rencofilstat based 

on transcriptional changes differed 

significantly among disease models. 

KEGG Pathways: Human F4 NASH vs Disease Models 

The top KEGG pathways associated 

with rencofilstat transcriptional effects 

in preclinical models overlap 

significantly with human F4 NASH

(data from Govaere et al 2020; log10 P-values 

describing DEG association with KEGG pathways)

LIVER LIPIDOMICS
Rencofilstat exerted normalizing effects on several lipid classes in diseased livers, including lipids with known toxicities:

• sphingolipids, lysophospholipids, triglycerides (especially shorter chain), oxidized fatty acids
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