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R ICRE (500FZBAR)

A4t kB S ERKREF-B 1 (TGF-B 1) {2EF 2 R0 M (HSC) k2847 4H ¢
, HIESKAEAT (BMPT) iS4 TGR- B 1S4 4eb 1, SPier 4 SBMPT(S 5
SR A TR R M B, 1] 8 1EBMP7/BMPR1A/Smadl/5/81H % BMP7/BMPR1A/1d23H
BRI 2 EON . BRATRT A S R, PHA AT IR A 107 KT A4t EH, mTRE
5 FRHATHSBMPT R A 6. AT HPIEEERE b, ShARMEMEAT 4. AFergeth. AT
AL 3 JIEBMP7. BMPR1A. Smadl/5/8. Td2[FiAAR4baF, T H R E2 4k 5 FF 4T 4
A HERR AR G, IR /N THERNA (siRNA) FI K B 544 A5 22 HSCHRBMP 7 ) JiE (R 6 1A
, HE— WS P AT A I B R AR HUT A AL RO R o] BEAE FHAE S, N G 8T R PUF AR 44k
FIHT 2P LB AP

KRR N, HRESKREERA: T

Abstract (limited to 4000 words):

A key step in the pathogenesis of liver fibrosis is the activation of hepatic
stellate cells (HSCs). Among the cytokines participating in the development
and progression of liver fibrosis, transforming growth factor —B1 (TGF-81)
is the strongest known cytokine promoter of HSCs. It was showed that bone
morphogenetic protein 7 (BMP7) may ameliorate liver fibrosis induced by
TGF-B 1 and the mechanism may be associated with the BMP7/BMPR1A/Smadl/5/8 and
BMP7/BMPR1A/I1d2-dependent pathways, which is still vague.

Our preliminary data showed that the therapeutic mechanism of Danshao
Huaxian capsule (DHC) for hepatic fibrosis in rats may be associated with
up—regulation of the expression of BMP7. This study seeks to define the
critical role of BMP7, BMPR1A, Smadl/5/8 and 1d2 in activation and
proliferation of human HSCs and in animal liver fibrosis model, and to examine
the effect of loss of BMP7 in liver fibrosis in vivo (by using siRNA). Our
study also aims to examine the activation of BMP7, BMPR1A, Smadl/5/8 and 1d2
in a scale of clinical human samples to support our hypothesis. Furthermore,
preliminary translational medicine experiments will be carried out to evaluate
the anti—fibrotic effects of DHC in animal models of liver fibrosis. We
believe that our study will, to some extent, contribute to the understanding
of anti—fibrotic role of BMP7 in liver fibrosis, and thus provide a feasible
therapeutic target for liver fibrosis.

Keywords: Hepatic fibrosis; Bone morphogenetic protein; Traditional Chinese
herbs
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o 1% SRR AT H

E AR+

GEM AL M EERARRNERERAEARIE T2 EFREZRTHARA, TREFEZ T
RFRFHIBLHTER 44.40 o, HPEERA 37.00 oo, WERH 7.40 Jix.

—. BEE#H

1. W&t FEATHIE &N SuE SHEENRA, Tur-FE%8E 0.5 /i, &t 2.0 /ijt.

2, MRS ARG R R T I 17.0 300, AN ATE BT T B ARFFEM, THRITER B 30 M H
R4 S50 F B R0 I ), 2E 2 5 A P DL R 3R AS

(1)  Western blot itk AP, 1% 05 AMH BMP7. BMPRIA. Smadl/5/8. 1d2 A0 A,
EWFAR TP REFE 7 3, 3t 28 3, #ESE R&D /A7)l eBioscience /A ) & BioLegend =X /A 7] 7= i 13
#2500 7T, it 7.0 J5ICs RIS 7RSS PhEL AR EH S e AR & 2 30, BE 8 32, 3 2000 oAkt 1.6
JC, Pkt 8.6 TiTt.

(2) Real-time PCR AHOGIAF & : A6 RNA $EHGAA & R FE 5% & K& Real-time PCR 7% 3 F, &AM
HF S0test, THITFE: 300test, FL75 6 4, W QIAGEN A2 5h, PN 2000 76, it 1.2 JiJt.

(3) Wistar Kf: FUFLFEL 230 R, WHE =FERFHPLsg 0, R 3076, 811 0.7 o,

(4) Pz FT4H SRRt SPF 1 &4 etz . SmERs, AT ahh 2 u/k/R,
T 7522 10000 $47, 1129 2.0 Jigt.

(5) 4EEE IR MG BEFRIRINRISE: 2 B0 BB R AR K R R A 5%, Z0Mu 3t siml oo il Fe R A
Tt HTHHE 3 MEEFREE 0.3 RMIB T, 757 90 MsEFRIE A 5 MM, W GIBCO ARIF=M, 25T B4
SRR REIREL, BRFRILIM % 100 JCiFEL, 11 0.9 Jivt, IiE 1000 oA, 0.5 3ot HAbEFEMSSHFIPIAE R,
MRS, WSIERL AMSFERE LT 0.1 i, &ilt 1.5 Jist.

(6) SEIGHFHE AL T, SRR 7. UL, M LThaE bk, FREZ, Mg, K4
LT 15 37, M HTH 2000 76, 3.0 Jigt.

3¢ MR T3 A RATAEZURIESY) A A B S PR 2B i B 2 O = S, 4% 50 Jo/ it E, 320
I 1.6 Hyts BRSO HTH R HE SRS E B E R, 0.4 Jins A 2.0 Jivt.

4, BREIEN % WHEILTE 2.0 ot D SRR &R A EFERE 0.04 Jiot, /K 0.01 G, it 15 55t 2) bR
KARAT R A TR EHAE, 84 0.1 Jionit 8, 11 0.3 Jiot: gIflEsE CO, 2 0.2 Jigt.

S, ZENRTE: T 1.0 36, FH TR A G SR A Bh A A B ST H .

6+ 2, WHARNSIN 2 K FARRE NS, 358 ARSI, a4 K, S8R 250
JG, JEMEE 1000 76, AERAZE T 2100 JOIHE, AR 4100 76, i 3.3 St

7. EREESZRY: ARSI TR I H AR A S INERSW 1R, ait2 ANiksh, 84K, 8156
B NBR A 2000 76, M2 4000 76, HIRE D 8000 7T, it 4.0 Jivt.

8. R/ SCERAE BAL IR/ AR HE S5 9. BEIL 2.0 Aog, BfAIR: 1D $UEKFE SCI w3 15, HEAMR
Mi%eit 0.8 75, OO 15, SRRAMRE ST 0.4 J30; 2) WEIFME K RS CE & —k, $t04
Jigt; 4) R R SRIUAT 8 A SOCRk I IR S T 5 0.4 JT Tt

9. 55 % WHAARBIANG . BESIARBRT AL, WEmada 2 N, BiFARRE TR 37T ANH, %
ANEEH 1000 STRHFEMETHEL, 37%0.1=3.7 JiJG.

=, [mERA:

7.40 Jit, FHHSRGIH 1.85 JiJt.
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RO

AR (HSC) PRI 1 S D e S o BT AT e R A R e ) DoAY o AR RGBT i 3Y)
R R BEPLENE (FAK) 7] SHSCH LM (Warburg) UMY, A A S0MH AR HE
Jytang, {RHEHSCYE L EAE, MFAKASCIER NS (FRNK) SFAKHIHIFIPF562271. PF57322
ST FEPIFAKIE P - HIHSCIER e LF A B 2247 Dy, FEORFAKAT B2 1 1T 4T 4EAk Va7
FEHTHE e AT H SULESEIEARE -, 23590 K s 55 2R/ 3 AMJRFAKSE K 26 18 5 shRNAL FA
KHNHI S HTFAK 7 3G PE . FRNKIE PRI R 7)s B A I3 5341 S5 FRNKSE (R 308, il ek 44 py 41
UGS I FAK /FRNKAE FF T A0 T2 B (PR LH s I 80 28 e s £ 34 FFEFAK . FRN
KIPZRIA A S, i RIS 5 AL RR P AH O o AWFF0R 30 B XTFAK . FRNK
TENF A AEACIERE A LR, FR1e UEFAKFNHIFIB T AF 4E Ak it 35 2R U

Abstract:
The hallmarks in the pathogenesis of liver fibrosis is the activation of
hepatic stellate cells (HSCs) and excessive extracellular matrix (ECM) protein
accumulation. Our preliminary data support that Focal Adhesion Kinase (FAK)
promotes the pro—fibrotic functions of HSCs via enhancing aerobic glycolysis.
FAK-related—non—kinase (FRNK) and FAK inhibitor (PF562271, PF573228) can
significantly inhibit the pro—fibrotic functions of activated HSCs. We
hypothesize that FAK plays a critical role in HSC activation and liver
fibrosis, and FAK is a potential therapeutic target to treat liver fibrosis.
This study seeks to define the critical role of FAK and FRNK in activation
and migration of human HSCs and in animal liver fibrosis model, and to examine
the effect of loss/gain of the function of FAK/FRNK on liver fibrosis in vivo
(by using FAK shRNA, FAK inhibitor, FRNK knockout mice or adenovirus vector
mediated foreign gene expression). Our study also aims to examine the
activation of FAK and FRNK in a scale of clinical human samples to support our
hypothesis. We believe that our study will greatly contribute to the
understanding of anti—fibrotic role of FAK inhibitor in liver fibrosis, and
thus provide a new and feasible therapeutic target for the treatment of liver
fibrosis.

RKeEE (AS50T0) . HHerditl; FERERME: 206 PEMIEA OGRS FUIH M RO

Keywords (FH4r54FF) : Hepatic fibrosis; Focal adhesion
kinase; FAK-related—non—-kinase; Warburg effect
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o 1% SRR AT H

TE YA (EFHE

(FER (AR AR FELTENERRERA) A RER, SETXHNEEARPNER D, URAE
MRS F S, EN=107 THRERFAZRTLERA. )

KRR E EEERA 35.0 /3T,
—. EE#H

1. &&%H: FEATHERESNSuE SMERMA, FHPFS%8E 0.5 Jin, &if 2.0 Jist.

2. MRS ARURESRIG M R SR TR I 17.1 500, AN ARTUH B AT AR, THRITER A 30 4~ H,
R SN E A B R {of PR B ), 2 B A P DA TS R4

(1) Western blot ik MNP, 51955 ¥ AMHE pY397-FAK. FAK. FRNK. ENO. PKM2. LDH
AIMCT S AH 8, R IR T T3 R AR E FE 2 32, 341t 14 32, #0U % R&D A R #l eBioscience 2 7 X BioLegend
ZHRAFE PRI 2000 76, T 2.8 Fin: RIS KRR A B A A PLAR & 2 3, Bt 14 3, B
2000 yodkit 2.8 figo, Bk 5.6 Figt.

(2) Real-time PCR H1¢IR7#r: W55 RNA SERFI & REFRAFE M Real-time PCR X7l & 3 #, & MR
FTY S0test, THiTFE 300test, FL7F 10 4>, AL QIAGEN AR F=f, PR # 2000 76, &1t 2.0 J/ijt.

(3) C57BL/6 /MR, THITHLTEEL 170 R, WHS = FEERKZNWLE 0, SR 3070, 0.5 750 IEE
FRNK-KO /Ml 4 R, & X 1.0 /ioe, 4.0 56 Bt 4.5 Jit.

(4) Pz FTH SRRt SPF 1R &4 R ah izt . SmERss, LA ahh 2 u/k/R,
TTH 52 5000 HA47, ETH24) 1.0 Jit.

(5) gUpEEFRAE. MG BRFRUISIRISE: 2 B0 BB AR R/ R R A 5%, UM% s-ml oGl T Rea (i
Tog HTHHE 5 MEEFREE 0.5 IRMIBE T8, 75 100 75 K 10 M, ML GIBCO A F=f, HEHIEMH
RO RRRIE IRAE, REFRARIMN IR 100 JGITH, 1T 1.0 J5UG, 1L 1000 Jo/f, TF 1.0 J5ot, FHAhRE RGP
F. MRS, WA ARSI 0.5 Jiot, Bt 2.5 Jigt.

(6) SEIEH M shRNA. LRI 1. DUGALRR. ARIEIbIhfetEpiik, ML, MRS, KQHFH
10 %, &R FH% 1500 75, it 1.5 F T,

3. MEER I T AN RIFHSURBZYI A B BBt EERER S B 2 BOF = 58 B, 4% 50 Jo/n T8, 200

U3 1.0 Jit; BARGHHANT SN ER R E Gt = 5, 0.5 Tt & 1.5 Jigt.

4. BEELEN%: 0 Jt,

5. ERRS: WHARRSI L KB FARE NS, 82 NIRS, a4 K, SE8AGREAH 250
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