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Abstract

FFREZE A AT L PIERERFR T EMEMNICRR TS & IC& > THEN R I2E
T BREMOKRETHY) ., FHREOREBMTES ), HRATEREICIB0TAN COEREN R
THTL TLW5 (Lancet Gastroenterol Hepatol 5:245, 2020 ) , RSB HERD LFICHE-T
FEZABEOTSHAEE LR EHFITTHY ., 20265F(C(F3KMICIET S & RIAE 1B (Coherent
Market Insights, 2021)4", R#E, HFEXZEES E2EWEAEEFHFEL AV, BFEEE. B
AERMEFARME M RERAMARSERE TRREMIETHEE R ICN T 2R UERED
L (HRARE  BAUMABR ANAR ) OXBEOEETRBEE M EEMETEARRICSEL
oo COBRBRTIE, FEZEEICKL TCBP/B-cateninfEE X ( PRI-724 ) 2 5L, HBREOK
EBICHBRELCREDRNI RS ND ENBES A IC% 2 1= ( EBioMedicine 80:104069, 2022 )
—%. HREAREICEEEhEMRNAK, REEII1"7—23>Y—-)leLToRkEZHS
C RERONAAI—H—PRBEEOENEL TEEENTVS, TITPRI-T24E2HBEE h iz
FEZEERY, BREFNRONBZRELPST 7 1 Z7 1 —EIC KV MIRRNNEZ 7 BEBRL
(Sci Rep 6:33935, 2016), BRENAVOF7L AIC& 2> TmRNAOBENEEETo -, R, P
RI-724E MM % KR 9 2 mHmiR-

XZREL 2, PRI-724B 581#& T0O & N IFREEBZEAZ AV Tin situ hybridizationZ32#E L. miR
XA FFHREATRELTVS ZENMHBL L, ESICHERD S 9HE NDmIR-
XDOHEZASHICTR LS, inviroTHRIBEL LFE2MRICMIR-XOmimice NZ2 A7 1Y
arlihkelsd, HFEMBROERMIULY—N—THBDaSMAORR LR Z5IERILE, CDlE
A SmIR-XIF IR ZREEEDIMRNATH B EEXZ SN, & S5ICE NFEHEBAMIR-887-3p
REBEPRI-7TARERICETLTVECEDN S, PRIT4ADHBREICEEERO—HEHAL S
BPEEBMRNATH D ENfPESHICHE 2 1=,

Liver cirrhosis (LC) is a progressive and fatal disease due to the fibrosis of the liver induced by
chronic viral or steatohepatitis. LC is a major cause of hepatocellular carcinoma, leading 1.3 million
deaths annually worldwide (Lancet Gastroenterol Hepatol 5:245, 2020). The market size of LC
treatment continues to rise with the rise in global obesity rates and is expected to reach 3 trillion
yen by 2026 (Coherent Market Insights, 2021). However, there is no effective treatment to restore
liver cirrhosis. The applicant participated in a physician-led clinical trial supported by Japan Agency
for Medical Research and Development, entitled "Development of Anti-Fibrosis Treatment for
Primary Biliary Cholangitis" (Principal Investigator: Kiminori Kimura, Komagome Metropolitan
Hospital). In this trial, a CBP/B-catenin inhibitor (PRI-724) was administered to patients with LC,
and a half of the participants showed improvement in liver fibrosis (EBioMedicine 80:104069,
2022). On the other hand, miRNAs encapsulated in extracellular vesicles (EVs) have a role as
intercellular communication tools and are attracting attention as next-generation biomarkers and
targets for nucleic acid medicine. Therefore, we collected plasma from LC patients treated with
PRI-724 before and after administration, isolated and purified EVs by the PS affinity method (Sci
Rep 6:33935, 2016), and comprehensively quantified miRNAs by a highly sensitive microarray. As
a result, we identified miR-X in plasma reflecting PRI-724 efficacy. In situ hybridization was
performed on human liver tissue samples before and after PRI-724 administration, and miR-X was
found to be expressed in hepatocytes. To further elucidate the function of miR-X secreted from
hepatocytes, we transfected miR-X mimic in primary cultured hepatic stellate cells in vitro. We
found that miR-X mimic increased the mRNA expression of aSMA, an activation marker of hepatic
stellate cells. This suggests that miR-X has a pro-fibrotic role. Furthermore, miR-887-3p expression
in human liver tissue was decreased after PRI-724 treatment, indicating that miR-X is an important
miRNA that may explain part of the anti-fibrotic effect of PRI-724.
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Functional analysis of extracellular miRNAs as indicators of liver fibrosis

1. HIREBRFROBE

FFREZE XAV A R CIRFEIF R G EN BT DI EICETHEA R L= ETHE - B DOKRETHY . I
FEOEREFHTESHY . HETERIZ 130 AANZDEEHIRETHIELTLYS (Lancet Gastroenterol Hepatol 5:245, 2020) , tH5#R
BIZIEEED LR ICHE>THEEABROHIGHREL LRFHTTHY. 2026 FIZIE 3 JKAIZET 5L RIAFTFNS(Coherent Market
Insights, 2021)AY, I7E, FFEEZRIESI AN HEEEILIFELEL, BEE L. BAEEMERFKEE $HAMKEEREHAE
FEMFARME MRS XIIHT SR HEIEABREORREI(ERRE  MILARR AFA0) OXZEDLETERSINI-ELM
FERERICBE Lz, CORERTIE, FEEEEFIZHL T CBP/ B —catenin [EEZE (PRI-724) %1% 5L . #ERE D E TR
WMESR N RSN B ENBASA T >71= (EBioMedicine 80:104069, 2022) , — 7. RS /MNEIZEE SN = miRNA (&, B OZa
Zh—=1a3 oY= I)LELTOREFESL . RIERDNAAT—H—ORBEEDIEZEMELTEE SN TINS, FZTPRI-724 155X
N-FEEEELY . REFEOMBTEINEL PS 771 =To—RICKYHMEN/NNEZ 2 BERERIL (Sci Rep 6:33935, 2016), = BRE
TA7AT7LALI2&2T miRNA DB TEEE1ToT-. R . PR-724 M E R 205 miR-X ZRFE L=, PRI-724 1% 581
TOEMTFIEMABAIZEARZFHLT in situ hybridization ZEfEL . miR-X ANFFHIERN TRIRL TWAIENHIBAL =, SSICHFHAMNS Y
WEND miR-X DHEREEBASHIZT BT, in vitro THREEL-FEHMATIZ miR-X @ mimic 52 RT3 L=&l5, FF
EMEOFEIEY—H—TH5 aSMA DRIV LEREFSISHEILz, COZEND miR-X [ZIFRHEILZEESE D miRNA THDEE
Ao, SHICEMTIEAERA miR-887-3p #IR= (L PRI-724 £ 5 & (ICIETLTULV=CEMD, PRI-724 DT R LEER D —in%E
SREALSAEE miRNA THAHZEMNBHELHIIZH ST,

2. MRERRAEEOME R

Liver cirrhosis (LC) is a progressive and fatal disease due to the fibrosis of the liver induced by chronic viral or steatohepatitis. LC is
a major cause of hepatocellular carcinoma, leading 1.3 million deaths annually worldwide (Lancet Gastroenterol Hepatol 5:245, 2020).
The market size of LC treatment continues to rise with the rise in global obesity rates and is expected to reach 3 trillion yen by 2026
(Coherent Market Insights, 2021). However, there is no effective treatment to restore liver cirrhosis. The applicant participated in a
physician—led clinical trial supported by Japan Agency for Medical Research and Development, entitled “Development of Anti-Fibrosis
Treatment for Primary Biliary Cholangitis” (Principal Investigator: Kiminori Kimura, Komagome Metropolitan Hospital). In this trial, a
CBP/ B —catenin inhibitor (PRI-724) was administered to patients with LC, and a half of the participants showed improvement in liver
fibrosis (EBioMedicine 80:104069, 2022). On the other hand, miRNAs encapsulated in extracellular vesicles (EVs) have a role as
intercellular communication tools and are attracting attention as next—generation biomarkers and targets for nucleic acid medicine.
Therefore, we collected plasma from LC patients treated with PRI-724 before and after administration, isolated and purified EVs by
the PS affinity method (Sci Rep 6:33935, 2016), and comprehensively quantified miRNAs by a highly sensitive microarray. As a result,
we identified miR-X in plasma reflecting PRI-724 efficacy. In situ hybridization was performed on human liver tissue samples before
and after PRI-724 administration, and miR—X was found to be expressed in hepatocytes. To further elucidate the function of miR—-X
secreted from hepatocytes, we transfected miR—X mimic in primary cultured hepatic stellate cells in vitro. We found that miR—X mimic
increased the mRNA expression of & SMA, an activation marker of hepatic stellate cells. This suggests that miR—X has a pro—fibrotic
role. Furthermore, miR—-887-3p expression in human liver tissue was decreased after PRI-724 treatment, indicating that miR—X is an
important miRNA that may explain part of the anti—fibrotic effect of PRI-724.
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