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W Jak-Stat WBEEIM L. Kok FRUGHBARRILNA

BRI

AR JE T MM A BRI, W Je AR Jak-Stat EEAINR 6. £,
FERABAR KR, SR W% JAK-STAT (55 @B DT, Ra1h. ik,
FRAL. T T DL RERA AT dy 1775 B FL A0 = it O ) 2 AR

HREAR

TGN BEEESHEEN R o DMETFGEL, AR THAR B
i, SERAEEk W, O WUAL BN, ROk, BRI ATAE. BAE, HiEEFZA
BRI, RERATIRAF B EHEA R FL L, HAARERRIEERS
BULIBWEZ W . ZEI04 M 75 DNA BUAECRAE, mikidifl, FWEE, Hib
HIE . AERACH R, BIIEAE S MR, SUANRIE 2 R M. SRR S R L
W RS CRE T S M R e R A I, AT R RN AR ) R 8] 7 T
B R KR RE DT BT A RE 3 5. TRILE, TR ipEAE i A A 2RI 28 AR B R A
BT o MR, EEARIRE TG0 2 b 1 AR ST T EE 2 A BRI
FRANE, EXBOA N SBENNFGE ST T RA K.

TR R AR TR TESE. PR, R, R TR A R Sk
VT BE I TR IR YT BT R 2 S AR PO A ik o TR 58 SR TR Sl 2 B
TR, CFEREYYUE R, 2R EEE, VZEgEENREE, St 43R
&, R RNENELZMBIRIEIT . T FARMER, B 788 T AR 2 H 8.
ERKI/ Z RAEH] “AEAK” MG R R . BEBEPGA YR E 241,
ANERE, HANIERHE, AIIE R TAEt e . BRI TAHRLE
TARZ HEDRE, KR T HIRAKMA. HFILETHR (iPS) R LWESE ARG HFE
B, BN TIRIT I R AMORIE. (B2 iPS A RCRIK, JF HIE R EISNE
BEEEIFN, HERAERERSR, A TIMKRIEH . SRS RN — R R
T7ik, ABRMTTIET R B RE REOR X . BRI, A S PR Al 2 B AR SRR AL
ZA RO T VA DU R B RS . 2y BRI ARIE, X TR . AT
Fe NRFEMRE, BRAN. SREEHEIIEE, e AR, R RS L
W ERAEEE L.

RHPNE

AR B B RE TR — R Jak-Stat BEMFR L. Ro0. FRAHBAR L
LA, HRAl2 e JAK-STAT (55 @B DOl a1 £, o, SR, Z2&.
WL DL RS s 2 R KA R Ay 1075, BIEZ 7R B g =4 (e & R Rl 414
M, FEARRITER T AT TR . EEMTFE A, A,
A E BT R AT RBRE] S IRG PME B A AT AN, BEE A Rk At 44
FEME X B AR 7T e, Ry & 18 5 8 R Ik R AT 4 41 i
(regenerative fibroblast, fajfk rFib) , A4y NiESHFERIE FE T4 M1
(induced and rejuvenated mesenchymal stem cell, irMSC) , W[4y NIES
FIE] 78 i T2 (induced mesenchymal stem cell, iMSC) , HZEFRA rFib.

BRPFEARTTEWT: P Jak-Stat BEEMMS0. E2b. FRIGEAR K
FEN A, HERHIEAE T TR T7 08 2 B/ BE I s B0 0] JAK-STAT {5 5@ .

PR JTIETE JAK-STAT {55 8 1%t s A B 1A KR B 4t 10 ) 3 0k 1) [T B
EHES AR CXCL2 (N5 /Accession: AY577905.1) .
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0S1 (FE[KZ /Accession: NM _005633.3) . STATSB(JE[KS /Accession:
NM_012448.3) . JAK1 (JE[HS /Accession: NM 001321857.1) . JAK3 (J:[H-5 /Accession:
NM_000215. 3) . SOCS3 (H:[H'S /Accession: NM_003955.4) . IL6ST (J[AS /Accession:
NM_001243835. 1) . STAT1 (FE[K 5 /Accession: NM_007315.3) . STAT2 (HEKS
/Accession: NM 198332.1) . STAT3 (JEK S /Accession: NM 213662.1) . STAT4 (FH
F/Accession: NM_001243835.1) . STAT6 (S /Accession: NM 001178081.1) .
STAT5A (KE[HS/Accession: NM 001288720.1) . IRF9 (3:[H5 /Accession:
NM_006084.4) . IL6 (HE[HS /Accession: XM 005249745.5) . IL6R (F:[H5 /Accession:
NM 181359.2) . IL2 (FE[FHS /Accession: NM 000586.3) (&0 IL2 A A1/8% IL2B) .
PRKCD (A5 /Accession: NM 001354679.1) . CXCL12 (J[HF'S /Accession:
NM 000609.6) . CXCR4 (JE[H-S/Accession: NM 003467.2) . JAK2 (K-S
/Accession: NM_004972.3) ., IL15RA (F[A“5/Accession: NM_001351095. 1) . IL20RB
(E[FN 5 /Accession: XM 006713665.4) . GHR (F:[HS /Accession: NM 001242406. 2)
F1 PRLR (EE[HE /Accession: NM 001204314.2) HEIZED—Fh.

BT A I JAK-STAT BRI RERAE, Frd i SE4n BRI T ALan i A B
e W, PTARIREAN IS ARAT 4R AN, AN, MERTANIE, MmN, A Te T4,
PRZGNAE, WLNNE, LR, ~FRGIE, s N AN, ESZ R TaE, IR
M, POEAAL, POENM, MERTAHRR, BRE M. BT B T VAR 3RS A B AE A R
B SO H 2R, HORIETSEA M, QLIRS M % JAK-STAT R i A AN )y
LA 2RGME, TR IEa s Folp R —He oth. Kotk Baofe, R, =
. WL,

TR % JAK-STAT {55 S0 BE T2 &, & H B4 P i) JAK-STAT {5 5 i 2%
e R B A s P 22 2D — R TR B R R T 17300 R AR —AMEH BL.

FRAR IR JAK-STAT {52 M EE ST B I, SEAEREANIrh S JAK-STAT (55
S 1 A DR B0 2 1 M 58 D — B Rk s A s A ik, st 0k 24 /8
220 75, PTG i A0 LSRR B2 5 TAK-STAT {35538 B 1 5 DR s 5 (1 A5 o 1 25/
— R AT (TR T R AT SRR R AT

PR I 77 3R I 1T R 538 B A 1 22D — PR S B E ] JAK-STAT {5
FiEMK: NOD-like receptor {58 . Focal adhesion. M. =RMETEIF. TGF
beta {55 @E. WNT {558, Notch {558, P53 {5 51@EE, insulin {55 H#ES,
Calcium (§5) {5 S@¥E. Interleukin-19, Interleukin -20, Interleukin —22,
Interleukin —24, IL7 HDAC (42K AN ZBEALHE) |, PKC {5518, RAR@M, adenylate
cyclase {55 i@, HMT (4 H ), DNMT (DNA 2R I & 0 & F AL
5 o

BT [ BeE B 1] JAK-STAT {5538 BR O 4 RE o DL X AR ML A5 5 K

FITIA R NOD-1ike receptor {55 8BS H AL KB AR 1 B #E )5 %8 B NATP, TL6, CXCL12,
NOD1, TAB3, CARD8, CXCL2, CXCL1, CXCL3, CARDS, CARD9, CASP1, CASP12, CASP4,

CASP5, NFKB1, TMEM173, TNF, NFKBIB, NOD2, PYDC1, PYCARD, TAB1, TABZ, TNF, TLR4,
NLRP1, NLRP12, NLRP3, NLRP6, MCU, RIPK3, RHOA, TAK1, BIRC2, ATG16L1, ATG5, ATG12, TANK
H— Rk L

FTIR I Focal adhesion 8 it H (/) 2 (R B A L B #E p i B
TNXB, RAPGEF1, ITGBS, SRC, THBS1, ITGA3, VCL, CAPN2, FLT4, FLT1, ITGA3, ITGB1, ITGB3, ITGB5,
ITGB6, ITGB7, ITGA1, ITGA10, ITGA11, ITGA2, ITGA2B, ITGA5, ITGA6, ITGA7, TTGAS,,
ITGA9, ITGAV, PDRVG, PDGFA, PDGFB, PDGFC, PDGFD, PDGFRA, PDGFRB, BIRC3,
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BIRC2, BCL2, DOCK1, FN1, HGF, EGF, EGFR, IGF1, IGF1R, VEGFA, VEGFB, VEGFC, CTNNB1 HH [ —Ff
EYIRLE

TR 4P 4 FL  F) 268  m R  BE ai E
MAD2L1, BUBL, ORC1, ORCZ, ORC3, ORC4, ORC5, ORC6, ATM, ATR, CCNA1, CCNA2, CCNB1, CCNB2, CCNB3
, CCND1, CCND2, SMAD2, SMAD3, SMAD4, E2F2, E2F2, E2F4, E2F5, EP300, FZR1, GADD45A, GADD45B, G
ADD45B, STAG1, STAGZ, CDC14A, CDC14B, CDC20, CDC25A, CDC25B, MYC, SMC3, CDC16, YWHAH, YWHAB,
YWHAQ, YWHAE, YWHAG, YWHAZ #p ) —Fpal JLFh;

JIT R 9 P T = AR A A 1 22 PR R A e
IDH3G, IDH3B, MDH2, SDHB, OGDH, MDH1, OGDHL, SUCLG1, SUCLG2, SUCLA2, SDHA, SDHB, SDHC, PDHA1
, PDHB, ACLY H f—Fif 3 L

JITIRE TGF beta {5538 8 2 (A B FH BHE Rk B
ACVRIC, THBS1, PST, TGFB1, TGFBR1, TGFBRZ. TGFBR3, BMP4, RUNX3, RUNX2, CREBBP,

TFNG, HRAS, FOS , TGFB2, TGFB3, ACVRL1, FOX03, MTOR, KRAS, CREB1, ATF1, ATF2, ATF4, AKT1
L AKT2, AKT3, HNF4A, HNFAG, PTK3R3 o g — Ffisk JL T,

JITIR B WNT {5 = 388 6 R 22 DR B A i iR
PRKCA, WNT7B, PRICKLEL, LRP6, CTNNBL, FZD4, CCND2, PRICK, WNT5A, WNT1, WNT10A, WNT11, WNTOA
, WNTOB, WNT3, WNT4B ) —Fh s L

AR Noteh {558 # A 10 5L [N 58 1 48 AU H
CIR1, KAT2B, MAML2, PSEN2, DVL2, RENG, SNW1, DLL4, DTX3, DLL3, DLL1, DTX1, DTX2,

CREBBP, CTBP1, CTBP2, JAG1, JAG2, NOTCH1, NOTCH2, NOTCH3, NOTCH4, PSEN1, PSEN2 HH [ —
e LA

PR B P53 {55 I8 o 5L IR B B 1 S p e B
CCNG2, STAH1, BBC3, TP53ATP1, TP53, SETD7, ATF3, CCNAZ2, CDK2, CCNG1, CHEK 1, PRKCDKAT2B, PRL
23, PPP2CA ) —Fhak J LA

BT Caleium {55 10 BE H ) HE R B F B8 Rk H
RYR1, RYR2, RYR3, ESR1, AR (androgen receptor), KDR(kinase insert domain
receptor), VDR (vitamin D
receptor), ITPR1, ITPR2, ITPR3, PDE1A, PDE1B, PDE1C, PRKCA, PRKCD, PRKCE, PRKCG H ftj—
B J LA

PR insulin {5 5B R L K B8R A 5 #E &% B RAPGEF1, PHKG1, PYGL, TRIP10,
INS, INSR, IRSI, PDPK1, PTK3CA, HRAS, GRB2, PTPN1, PTPN11 fRf) —Ffak JLFf

FITR B PKC B2 R B EE A e ik B
PRKCA, PRKCB, PRKDC, PRKCZ, PRKCE, PRKCG, PRKCD, PRKCH, PRKCT, PRKCQ, PRKD1, SLC9AS, MAPKS,
MAPK9, MAPKS, MAPK1 H [ —FhB% JLFk;

FITIR A RAR HHp 2L [RI B R R e e
RARA, RARS, RARB, RARG, RXRA, RXRG, FAM120B, NCOA1, NCOR2 F ffj—Fhk JLFh

BT B9 HDAC [ 5L P8 B 8 1137 48 A8 [ HDAC1, HDAC2, HDAC3, HDAC4, HDAC5, HDACS,
HDAC7, HDACS, HDACY, HDAC10, HDAC11 HAp—Ffak JLFf;
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TR adenylate cyclase {5538 # A1 2E A BEE FRHE RUZE B PRKARIA,
ADCY10, ADCYAP1, ADCY1, ADCY2, ADCY6, ADCY3, GNATL, ~ GNAL, GNAT3, PRKACA, PRKAR2B,
PRKACB, PRKARIB, PRKACG, CDKNIB, PRKARZA, NCAML, CDKNIA Ffffy —fimk JLAf;

JTIAR B HMT Hh 25 DR B P L3 1) HINMIT,
DNMT1, KMT24, EHMT2, EHMT1, KMT24, DOT1L, EZH2, SETD7, DNMT3B, DNMT34, SETDB1, S; ETD2 H

) — B LAk

JITIARF) DNMT A 3 5 D] 0 4 38 ) DNMIT L,
DNMT3B, DNMT3A, CDKN2A, CDKN2B, EHMT2, EHMT1, DNMT3L, CDH1, PARP1, MBD2 Hffj—Fhsl /L

Fift;

PR i) 4H B 1 2 R B Hh i L DR B A B e B
KDM1A, KDM4A, KDM5A, KDM5B, KDM2A, KDM5C, KDMAB, KDMAC, KDM5D, KDM4D, KDM1B, HISTTH3A, HIST
4H4, HIST2H3C, HAT1, MISTIHAC, HIST1HAF, HIST1H4J, HISTIH2AE,
HIST1H2BB, CLOCK, NOCA1 [ —Fhuk JLFt;

R JRER M T ATEF I 2D R Ny P EWAE . MR TH A EA SR
HALE . FERE BRI AR B

FrR )N F WA G BTE T AGEY i —FRE L

H R AR 2 Bk LB P47 B FE sodium phenylbutyrate, butyrate, sodium
butyrate, VPA, Scriptaid, Apicidin, LBH-589(Panobinostat), MS—-275,

SAHA (Vorinostat), Trichostatin(TSA), Psammaplin A, splitomicin, SRT1720,
resveratrol, Sirtinol, APHA, CI-994, Depudecin, FK-228, HC-Toxin, ITF-

2357 (Givinostat) , Chidamide, RGFP 966, PHOB, BG45, Nexturastat A, TMP269,
CAY10603, MGCD-0103, Niltubacin, PXD-101(Belinostat), Pyroxamide, Tubacin,
EX-527, BATCP, Cambinol, MOCPAC, PTACH, MC1568, NCH51 FiI TC-H106;

TGF-B 4RI 616452, 1LY2109761, Pirfenidone, Repsox(E-616452),
SB431542, A77-01, A8301, GW788388, ITD-1, SD208, SB525334, LY364947,
ASP3029, D4476 A1 SB505124;

PKC #57)4535 Go6983, Go6976 K1 Bisindolylmaleimide I (GF109203X);
WNT/B —catenin ¥{Zh76F5 MAY-262611, CHIR98014, CHIR99021, LiCl, LiZ2C03,
TD114-2, AZD2858, AZD1080, BIO, Kenpaullone, TWS119, LY2090314, CBM1078,
SB216763 A1 AR-A014418;

cAMP ¥4Zh 7L $E Forskolin, TBMX, Prostaglandin E2(PGE2), NKH477, 8-pCPT-
2’ —0-Me—cAMP, GSK256066, Apremilast (CC-10004) Roflumilast, Cilomilast,
Rolipram, Milrinone, 8-Bromo—cAMP, Dibutyryl-Camp, Sp—8-Br—cAMPs;

RAR ¥ z057)E%5 TTNPB, Bexarotene, Ch55, Tamibarotene, Retinol, AM580,
ATRA, Vitamin A, Vitamin A fTZE#IH1 13-cis RA;

ROCK #PI7FE+E Y-27632, Y-27632 2HC1, Thiazovivin, Ripasudil (K-115),

Fasudil, GSK429286A, RKI-1447 F0 PKI-1313;

INKH 17540 55SP600125, JNK Inhibitor IX, AS601245, AS602801FI1JNK-IN-8;
DNMTH0I155] L F5RG108, Thioguanine, 5-Aza—2’ —deoxycytidine (Decitabine),
SGI-1027, Zebularinefl5-Azacytidine (AZA);

HMTHIEHIFU L FEEPZ004777, EPZ5676, GSK503, BIX 01294F1SGC 0946
0T A 2= AL ER R HIF &S parnate (tranyleypromine), Tranyleypromine
(2-PCPA) HC1 SP2509, 4SC-202, ORY-1001 (RG-6016), GSKJ1RIGSK-LSD1
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JAK-STAT #0175 645% STAT5-IN-1, JAK3-IN-1, JAK3-IN-7, WP1066,
Homoharringtonine, Pyridone 6, Pyridone 6, Artesunate, ruxolitinib, SH-4-
54, Baricitinib, Ruxolitinib phosphate, AG-490, Baricitinib phosphate, SAR—
20347, CYT387 Mesylate, AS1517499, Peficitinib, Ruxolitinib sulfate, NSC
74859, Stattic, Tofacitinib citrate, Pimozide, Oclacitinib maleate, Ruxolitinib S
enantiomer, SB1317, Niclosamide, Scutellarin, Solcitinib, Mogrol, Nifuroxazide,
TG101348 (SAR302503) , AG-1478 (Tyrphostin AG-1478)  (EGFR inhibitor)

KX2-391 (Src inhibitor)

PKT-402 (PI3Ka /B /y /& and mTOR inhibitor)

NSC 74859 (S31-201) (STAT3 inhibitor)

Fludarabine (Fludara) (STAT-1 inhibitor)

U0126-EtOH (U0126 EtOH) (MEK1 and MEK2 inhibitor)

SGI-1776 free base (Piml, Pim2 and Pim3 inhibitor)

Sorafenib (Nexavar) (VEGFR, PDGFR, c-Raf and B-Raf inhibitor)
PLX-4720 (B-RafV600E and c-Raf-1Y340D/Y341D inhibitor)

FITR B 40 IR 20 A B 4H B A2 & 64 F5 PDGRAA, PDGFAB, BMP4,
IGF1, bFGF, EGF, VEGF, insulin, Activin A, TéF-betal, Noggin, BUP-2, Shh, TL-
6, CXCL10, CXCL12, CXCL2, HGF, IFN gamma, IL-2, IL-6 R alpha, IL-2Ralpha, TNF-alpha, TNF-
beta, TPO, IGF2, IGFBP5, IGFBP6, IGFBP4, IGFBP7, IGFBP9, PDGF-BB, MMP3, GDF11, TIMP2;

PR L R gt R AFEF A crispr/cas9 ZER G A DL & TALEN SE[R 40 iR Ak
R B ER JAK-STAT {5518 B Hh Y 2L R B (B FE 5, W1 STATSA;

TR ) Bt ke DAL 5 AR A 55 A P 1005 2 B0 2 o B i SRR B Ao JAK-STAT {5 -5 3@ % (1Y
B B FUTE AT, 1 STATSA;

— e R AT A A H R AR T TR B 5 R T i A e BUR 2SR5 178 BT
& TRMEE R A AEA AP Y JAK-STAT {5 S @B H0El;  Frik JAK-STAT {5 5@ B ik
FEIB B AN ek B L N Bk B B SRR S A FE SOS1. STATSB. JAKL. JAK3. SOCS3. IL6ST.
STAT1. STAT2. STAT3. STAT4, STAT6. STAT5A. IRF9, IL6. IL6R. IL2. IL2 A, IL2B.
PRKCD. CXCL12. CXCR4. JAK2. IL15RA. IL20RB. GHR. CXCL2 il PRLR H [z /b—F,

FTiRAE & R A AT 4E4R B A M5 S5 B IE R A T W FA84k: NOD-like receptor {75 HEXSZ
ZFH]; RI/8 TGF beta receptor {5 5 iHEESZEIHH]; F/5K insulin {5 HEE TR;
/8 wnt {55 IHEE SRR/ noteh {55 HEE N; F1/5K p53 {5 S @B N =D —F

it e SR LT AR AR ) a6 0%, FRRIEAE T, P B8 B 8L 2T 440 i Yy R 40
N AT AR AN, TR R A AR R ORYE T A (N, g, B, D ISESE
éﬂé/[:l (ﬁﬂ]ﬂl?ﬁ, &H}i’ %%ﬁ’ ‘[:A‘HHE) o
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T ) 8 7 12 R R AT AR AT N TS A I ACEE, Al 2B R
RURRET NG TR BN T AP G TS Jak-Stat 7], WNT/B —catenin #ahitl,
T A B R A R cAMP BEh 7P i 2 b — Bl

PRS2 40 e ] % 5 VR LG4 A RAR S50,  DNMT H5iI770,  HMT #0155,
2 A 2 AL BN, ascorbate (FTINIAR) , JNK #1iI55), PKC #0i7], ROCK |
F1TGF-B HHIF -y 222 —Fofe

TR AE 55 L i 2T A A L 1 46 7 R 4 I 74 B B 1 56 — B BUR S AN 58 — BB
&, PR MBS YN WT/B —catenin SUEN A, 415 A M 2 B EE B4 FU M
cAMP ¥Eh71; BUFTARSE — M B AL &Y v B A W AR BEARR, TGP-B S ARG,
WNT/B —catenin #{BNFIAT cAMP #ah5;

TR S Wy B A B TR B AR S BEAEREGIEHR, TGF-B #0IF, WNT/B -catenin
BB, cAMP BEhiT, RAR BAzhifl, HMT #iil55, ascorbate (FLIFMER), PKC FNHfIF,
PKC #4750 F1 ROCK #4751 o

FE IR B % 77959 VPA, 0.05710 mM; CHIR99021, 1715 u M; Repsox, 0.5710 p M;
Forskolin, 3750 M; Go 6983, 1720 u M; Y-27632,1725 p M; AM580 0.0271 p M;
EPZ004777 0.5715 u M; Ve, 0.2 mM; TTNPB, 0.2720p M: 5-Azacytidine, 1 154 M;
SP600125, 1750 u M FitZE/b—Fl; BUE B Ja il Fl 58 — B Bot & W Ab 3 T i 47 4 0
PR ()5 — B BUAL-&45y VPA, 0.05710 mM; CHIR99021, 1715 g M; Repsox, 0.5710 p M;
Forskolin, 3750u MALIEAAME 2710 K 55 —FrBACE S, A58 —Fr B AL S AL 4720
K, FTRAEE Bk &8 VPA, 0.05710 mM; CHIR99021, 1715 g M; Repsox, 0.5710
W M; Forskolin, 3750u M; Go 6983, 1720 u M; Y-27632,1725 u M; AM580 0.0271 u M;
EPZ004777 0.5715 u M; Ve, 0.2 mM; TTNPB, 0.2720p M.

TR BAE 53 B P 20 I i R T S RIRA S @ B AT e A L, 8K T 15712 £,
KEHAL TR BAEME R BRI TR RIS B R A 4 At i & 19 21 e e
g ClnpcE g, WEAED  S5RER SRR RS L, sk, JEHE
T R ThRETEE

17, GIRCFIER 9715 FTR AT —J7 ik & M B AR AT de g, HAFERE T, ATk
&5 B A AN i A5 2 A0 =9 i i, AMRMRRD , TEMERH TR
BBl ISR E T, AR, BREYUEEZ PR,

FTRMIE R B A i, TEMRAR TREMRL, EERFH TN, A5, HE
BURZEE IR o

— PR SRR AT AR, FLRFEAE T I B 20 T 0 A M B X R T A A
B STATS AR il % o

P T e AR R ) 2 3%, HURRIEAE T, BT 2 Uy e R AT 4R
Rl STATS ZE[KJS Y 37100 K N FRAT I R0 A0 AN smter JE K B U AT A o

JIT R 1] 28 2 ok 1) 78 B T4 B /N A S A & B R I A, A 2 7%
BEFERARE TR TR, FrRR/N S F I EYEE AT Jak-Stat FHIF, WNT/B -
catenin ¥ZN7, DNMT #ilFI, TGF-B HIHIFIA cAMP BENFIF D —Fh; AR R
AT TR Jak—Stat {55 IS AR R B0 U FE AL (A STATSA)

FTIR BN FHEPIH A WAL 1 N A& DA BE R 78 5 T 40 1728 K,
CHIR99021, 1715 p M; 5-Azacytidine(AZA), 1u M ~15u M;A1/3 5-Azacytidine (AZA),
14 M “15u M; Forskolin, 3750 M; F1/3f 5-Azacytidine(AZA), 1u M “15u M;
Forskolin, 3 50p M; CHIR99021, 1715 p M.
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HY ERACRIEE SR 1722 A —J7 it A5 B0 ™ (B R R e 4 i) ik 240
7= RO IE R/ . AN R IR 29 DR B Al EREE
I AR -

PR AL — T3 VAR &8 SR & iz KA RET4EAiD VRN L TREM RO R
THM . HA TR SRR, BREMANMHLN. SEHRGL R EEZERLNA
AN - Y=L NIV

PR BAE— 7 i s AR B R4 i (UM R T ) fEB 2B Tt s 1
PEVR TR RLA o

PR HIAE— D5 VAM & A5 2RI it (CWE R AU RET4E D fERSh AR TR . IEZE
W ALZIALR, B PUAEZRRE PRI

FTIR AT —T7 15 B 5 S 2 R4 i w g . L S8 HUARE s 4
AL FE . HUEERLPIIRA .

AR ERE SR i BN/ BE i R Jak-Stat {55 BE A B IR O R
Mo SR, B, ok, 2. B2 ETI MRS EEK ARG
fre BN TUEHE . RN TFHEREHAEAHE. BENEEEAR, BRENEAR
KB/ BUER HIREAI T Jak-Stat {5 5@ EE AR R A LA, AR R L
EAFE SR CXCL2, SOS1., STAT5B. JAKL. JAK3, SOCS3. IL6ST. STATL. STATZ.
STAT3, STAT4. STAT6. STAT5A. IRF9. IL6. IL6R. IL2 (41 IL2 A F1/3f IL2B) . PRKCD.
CXCL12. CXCR4. JAK2. IL15RA. IL20RB. GHR 1 PRLR HfhZ/b—Fh; Bl TR
Jak-Stat {5 SN FUEDHEAFE Jak-Stat HHIF, WNT/B —catenin 3a)5F,

Y0 B 0 2R SRR cAMP B5Zh 7, RAR BZh35, DNMT HH07, HMT #0657, 4055 A
I BALEFIHITT, ascorbate (BUIRMLER) , JNK Fil55), PKC #i57, ROCK HP77F1 TGF-
B HIF A & b —Fh . TR RN AR R A A BB A B (A 4H & 655 PDGFAA, PDGFAB, BMP4,
IGF1, bFGF, EGF, VEGF, insulin, Activin A, TGF-betal, Noggin, BMP-2, Shh, TL-

6, CXCL10, CXCL12, CXCL2, HGF, TFN gamma, IL-2, TL-6 R alpha, IL-2Ralpha, TNF-alpha, TNF-
beta, TPO, IGF2, TGFBP5, TGFBP6, IGFBP4, TGFBP7, IGFBP9, PDGF-BB, MMP3, GDF11, TTMP2.
TR I R R dm i B AR FE ] crispr/cas9 S 4w H A DL TALEN 2[R 4ms Hi AR Sk i
SR JAK-STAT {35 @ g H 1 2L R B AR I B #E 5, 200 STATHA. BT IR L 38 R R AR AL FE A
F 1895 75 B0 5 S e 2 Fk B JAK-STAT 15 S B ch il R Bl 2 A e 5,
STAT5A.

AR BEE N TFIEYAIE A U Jak-Stat (55 8 B 05 R EUE & I S
(41 STATSA, JAKL) |, il #5143 BME T A 2 ok e 2 A, BT (18 52 RZ bk e 4 4 400 ik v
Jak-Stat {55 @2 RG], (EF B AET 440 R F 05 5l B R AR T a1 R AR 4K NOD-
like receptor (5B 34|, /5L TGF beta receptor {Z5IHEESZ2NMH|; F1/5k
insulin {5 FH; A/ wnt (5588 LIRA/B noteh F5HEE M /3 pd3 {5
SIHE TR TR RS SRR A 2 20 R iR 1 ST 4R 1Y R AT
AL, REK T 15712 £, KEESE TARMBEMERZRAMEIIKT: BAINR ISR A R
AR R R P e R (RE 4, REAK . 5kAR—3AMENE
FAMPAHLL, sk, FHHRMH TR ThAEIG M AR 1e B 8 s 4 4k gnpa DL iz 40
Rt &3 B A=Y Clndipa sy, SHRRMED , TR TSR TR R, 4T
SZEE AN, 2. BEMYATE.

AR BRI 5E B R /B AE N R Jak-Stat (S-S R B E RS, SR
T B, o, R TE. W DR E R 2R K AT G E AR,
AR A SRS A BRIR] R 2 b, T A T AN [F) AR A I AR (v () 78 48
M, &R A i) , Wl TR E AT, BT AR S &)
AN UL S AR =, TSN RN TR . JELE. RIS L. BE . PR
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HEMRE, MTEMNE. A, &5, PURESS, HTENEL TR R T4,
HAUTIEM B SRR BREWAZMAL, SER Al MEEREERIAL . &#E.

RNUEE:  JEE BN/ B R T PR Jak-Stat {55 8 B A I B 1R RE R
HIRRIE, AR A FACHNE B AL, T A SR A0 R p A AR S R A B, e h
[F) TR B FL A e R AN ) ) A R A

AR, AR BA AR AR e RS 4e4 i 5 A
PRI PRET A AR EE B [R)S 52 B B AR IR IK AT AT B, T (B R
FET A0 M B4 R R AL BRI (AN B BOm e, il S A R RFAE 0 2 U088 £ 2 Y 4R A /
B 2 ORI DR 35 BB (1 A A A/ B3 S T Y S RN/ e i 8 3k P2 A M BRR /e 24 A
FRIIRR R ARIRE S,  HAZ SRR A 40N S LA 7 4T LA i SLah LR i) 3 2
KTy AR IR E BN/ BUE N M Jak-Stat {5530 % A ) 2k DR B 1 B A
KIFTAMM . L. Bath. R, TE, BT DR RENE R UE R
TR, WRGHETTAM G, otk Bl EE. R ET, Hx R A5 E]
FOO 2R S A 0 T AE AR AN AR BT SELR . RIS INAL, SE . PRI
BRE M TR, A SE . PUAESRE; A TEVALR TR T4, AN
TR SR, (2R AZAL . SERHUAEERBREKALN. S5 .

B DL B
Bl 1. EE R R R ET M E (regenerative fibroblast, rFib) FIH%& .
Bl 2. rFib 5 Fib Al bMSC M b B A R AL .
Kl 3. FEEM DMSC BB MURHCE 2 REJIEL vFib 22, JEH rFib ARAZUETE.
Bl 4. rFib FERSNRA R TTTIRE
Bl 5. rFib N BA N R HIRE T
B 7. RN SRS
Bl 6. rFib BANZAERIREINE S EE R .
Bl 8. JMefil STATS K DK T4 R Jk e £ 4 4 s 4240 - 3R AF 22 Tl o3 AL RE T
Bl 9. FlBR STATS J& STATS LA H3K9me [rIAE ALK o
Bl 10. J—#k 62 % (62Y) [ Fib ik STATS J5HH:6 K 510 BE JIHAL I .

B 11, MSC 4RI EFERLL, ARSI EME 3 KRG, #4T B LI HHE
Yeft, 55Y=55 %, 82Y=82 %, Y=year T MR RS .

Bl 12. rFib 4R FTEK 4 NOD/SCID /N BRI A dr, 4R e g % .

Bl 13, rFib 410 T/NRZ MRS, AR A ThRE I AR .

Bl 14. rFib 0 P9 2 4R R BTSN BRI % .

B 15, rFib H IR BBk A S . rPib BIRNAEIERE 12 RILPReRE.
Kl 16. rFib AT B/ AT IR SR IIER

B 17, Mix Y ZCFRHMSIZ000 STATS, STAT3 RE[RFEE (A-B) , CDKN1A R TiH,
BIEK (C- D), HMERWL.
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Bl 18, Mix Pn AbFENIHZNM STATS 93514 (A) , ATF3, CDKN1A, GADD45B LK% TL6
HIZHE (B-B) HYFRIEBANE], BHIRER.

Bl 19 Mix Y-Mix Pn2 Zb3En[ M sl et 4E4NAE JAKL [RIE (&) FFIEKHumhi K&
(B) .

20, MBEIKRAT4e s L MM, A, B 4B B2 e
B Tujl Zeff; B. Nestin HIABMLE.

B 21, fFHNSFICEYER, BS mE o s, STATS HFZRik Fif.

K 22, KEGG B = &M,
FARSHE T 2

LEml 1, BERFRRAEARNRE RIS E

Lo AJRERAF 4R A iR 2 6 FLAR AL RV AT 4e 4N i 55 7R R 55 97 24 /N5
2. MR E NS N TSR INAE Mix VY rFib BRI, & 2 RIEW—IX;
3. fHHE /N TFEFHE Mix VI rFib BREFRWEETE 5 KRG, RN /Ny
TAEEHE Mix P rFib SRR, &2 RIFBK 11k
4. AEHE/NS TSRS Mix P rFib B SEEFHRWER T K5, HIEFRBEIANT
10% FBS. 10 ng/ml. bFGF, 100ng/ mL PDGF-AB L% 10ng/ mL BMP4 [f] HG-DMEM; =3
JANT 10% FBS fY) HG-DMEM; B rFib medium BEATHEFR; ZUfAbER 3 KRG K AL

AL EE 3 RIETT UG % 5E o
5. KIMLACKS, ¥ rFib F5IRAE MSC ZEALEE TR AL, AL S RS 90%m £ K.

R AT e e 10%FBS + HG-DMEM; B WMy HCell, %54 FMS003C
[ Fibstar-CO medium.

Mix V: high glucose (HG) -DMEM supplemented with 10% FBS, containing VPA, 0.5
mM; CHIR99021, 3 g M; Repsox, 1 g M; Forskolin, 10 p M;

Mix P: HG-DMEM supplemented with 10% FBS, containing VPA, 0.5 mM; CHIR99021,
3 M M; Repsox, 1 g M; Forskolin, 10 g M; SP600125, 10 p M; Go 6983, 5 p M; Y-
27632, 5 u M; AM580 0.05 p M; EPZ004777 5 p M; Ve, 0.2 mM; TTNPB, 5 p M.

B EN N HCell, 854 FGS0040 B FibGro medium HE N VPA, 0.5 mM;
CHIR99021, 3 M M; Repsox, 1 g M; Forskolin, 10 p M; SP600125, 10 p M; Go 6983,
5 M M; Y-27632, 5 p M; AM580 0.05 p M; EPZ004777 5 y M; Ve, 0.2 mM; TTNPB, 5
M M

MSC EEREEEZEEL.  10%FBS + LG-DMEM (¥ WHSEH Cyagen, %54 HUXMA-90011
B S R T ot 8 WM HCell, 1554 CRM0016-01 [ rFib medium.

s BRREUE AL, S A A A 4R UE TN
B 1. BERERRTEMM (regenerative fibroblast, rFib) KIfil&

A B IRCET R4 (Fib) B4y rFib B MR B BT ER Fib (P13 40
AN rFib RIS ERRIE K ) (AT 948 19 A0 5 FFERCERE, WA EHER 7
BT 4HAEAET .
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B. rFib M JLFIYE Fib KIHAD S 13Kt 2 X b o Ab3R S 3RAG 1 rFib A K Id fE L
[F)J8 Fib B4R,

C. FHR0 5 UM = R L RE S A UL o0 T GRAER RARSRIET 14> 39 &
JBEM P8 ARANAE) o FEATES 0 K (Fib, AHEAT) , 5K, H 12 K, % 15K (+Fib)
PAR 223 JLOR 3 JE R L iR o BlE . BROCR R JITE 21 RIWMETER 5. Osteoblast

(J¥H, Alizarin Red Zef %5 %) . Adipocyte (JkHE, 0il Red % %E) .
Chondrocyte (HE, Alician blue Ltr%%) , HFHAITZMERE (PO, P16
£, rFib SR IBLERF T R =R 10AE

D. q-RT-PCR 5347 ALP ZK-FFERLE 730 5F 14 KI5, COL2AL /KPIEHE kS 14
KI5 LB PPARG AKPAERUIE 0 A 155 21 KRG 45 REH], rFib i/ 5951 bMSC 2404,
FESEERIEZ R ERIFER . #p < 0.05, skp < 0.01, skkp < 0.001, n = 3, &
ZM5D0 (Fib) Mtk

E-G. RN FHEGMM)E S, ANMTFEAFE (] 5 JAKL, STATS (R (b3 )5
Fefi), ki (TERT) [RIAIENL (6 KRG mRiL) PLEumA AN (15 R R3ELE
K)o

H. XF rFib 20 o4, HIRRIEHL LT Fib F1 bMSC, 1fiiAME iPSC #1 ESC,

BE R AT B R 20 B PRV SO R AT R 78 SR TR, oFib 2 22 A B BUR L 48
i

B 2. rFib )5 Fib A1 bMSC 48 L B A 4324k B4R 4E

A. DO (P11 fR3EA Fib) DK D15 (rFib) ¥ H3K9me3 LLJ% HAK20me3 [r) G a4 s,

rFib #3247 £ Y H4K20me3 #H LG T-3LRWE Fib B2 /b,
B I C. DO (P11 AZEA Fib) LAK D15 (rFib) [y H2AX HISsE i et K B BT o
rFib B EZAREY v H2AX ML T HFIE Fib &R .

D. PIRREFMAERIFH Fib, bMSC, rFib EREI Sh R 2. MRZIER N
—MARRIEII ML . rFib B9E IR 2 TR — MASRIEN bUSC A Fib, BAR TR

bMSC (33 %) &

E-G. JLFZUi s Z45E (CDKN1A, ATF3 DLE 11-6) f q-RT-PCR &M, rFib 20
K rFib ZUARVE 515 200 B E g & o i 2 i SN RIE B ZE K. Hp 12w RN
28 120 = fa ) LI B B2 R4

H. FH q-RT-PCR LA T/S {EM %€ Fib, rFib, bMSC K& H LM -&400E (rFib-O0B,
bMSC-0B) . FAR-B 40 (rFib-CH, bMSC-CH) MIAH ki &,

E-H B, [ — AN SRIE I 40 M4 A R B e dmic . * R EE 27 S5FVE Fib btk
8, #FoREEEER SHMA bMSC, bMSC-0B (bMSC 4445 2 Ale-a 4> LK bMSC-CH
(bMSC 2 AR S B 40 B . #p < 0.05, ##p < 0.01, #=kp < 0.001, #p <
0.05, #p < 0.01, ###p < 0.001, n = 3.

3. TEZH bMSC BRERIBK B2 LAE T rFib 2, 3 H rFib NEAEUEN:

A ANFIFERSARIR DMSC A vFib Bel AU 3 R Gt . 45 R BN ZHEMARIR
[ bMSC AR ML RE SRR B, T RIAENMARED vFib fRe 1 R e 2 1 ae

10



WO 2019/210851 PCT/CN2019/085186

B. AN AERMASKRIE Y bMSC A1 rFib SUlE AT 0 Jefh . 45 R R REHMERIE
) bMSC B A e 3 RIE B, T MASRIETY vFib DRRe T FIAEER M — S0 sl 5
HREST o

C-D. q-RT-PCR ¥ HHFIAMARAE (ALP) RefE (PPARG) tnEE:FMERSMMT. 4RSS
P g R—2

D. AR ESE A A RIF bMSC A rFib B E 4340 A COL2AL 5 MMPL3 Sl A Yt
ZAE DMSC BHCE 005 COL2AT IR FIAE MMP13 i kil, AR MK vFib U 548
A1 COL2A1/MMP13 ik AE1BL

F-G. q-RT-PCR &SR 4R8N A SRR A DMSC AT rFib lieE 204k fi COL2A1 5 MMP13
FIARM, HSHEsR -8

H. P9 {5 P13 £ rFib DL K& JLIRIE P6 A Fib ML, Z55 %8 rFib EpfEiz2d K
AR S H Fib fRF—E

I rFib WG RGRSS, ARG T4 (hESC) 1ENBHIEX IR . hESC 2 FRSHEZ)
NOD/SCID /N A fk T Wil CHUI R =IRZ 40D, B rFib B/ AR K IAT e =
4.

J. 4R K R S R IR T . rFib AL IRIVE Fib 40 i ki B BAE K,
H BAEVE S e UG AR R E, ARSIk i — M m ks, 5 URE
KRS AT, X a5 At AN R O gi i o R R = 308D, R rFib 7EEER
AR T e AN B A BoR T

6. 1 (&AM T R

TR CALIE 2.5 /NI, AT, AHfdR 1105 AN/ FLEERT T 24 FLIR. W
YA A RO R IRHIIE WAL (CFDA-SE) fF 37°C R Yt 30 43%f, 4% 2 X 10" (2
R 24 FUMR . B BARRE Ty 20 g/ ml f) PHA Sl 3b A p e 78 . 6 1 5 4H: bMSC+
M MPHA L3 954, rFib +JRE AN+ PHA SEsE9R40, 7 fEk R T 45 £t + 9k B2 4 g+ PHA
FEEE IR, R ARPHA BHVEXTIR AL, A A X IR AL, SRR3R 5 RS, &
FLA Ik 20 M B SR AR JE F PBS e =38 . A FHHT CD3, CD4 Al CD8 HrfAie i it 4t g A
T AN E S L. HTAEIIRE BD biosciences.

Bl 4. rFib ¥EARSEA R IhRE

A. A Fib 5 rFib BLK bMSC 43 Hi5 T 4 20R &tk Al fe iR 55 . M
fiE LR SR IE N PBMC {8 FH CPSE bRic. #%p < 0.01, skp < 0.001, n = 3,, &2
5 “T+PHA” HMIEL. S5HFH, Fib BAHM T B EAEE S, HRVER Fib 4048
AEAIHE T MR EREE S, R rFib B RZEIFTEES .
B-C. rFib Xt CD4+5 i 4uig WA B T AE /1.
D-E. rFib % CD8+H 40 v % B A JH 3 6 /7.
6.2 RN FRIE TR

i IX10° B ELE 10cn 3R h 3% 3R bMSC, rFib, BT 4E400E 48h B35 75 IE
1k 0. 22y m JEE (Millipore) 138 4N fB B AN s - AR B5 O0BF IR 4 100 1%

11
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% 8712 I C57BL/6 /N RAKHR 25 mg/kg MR HBT B KIES AT PBS HINJIE R
Hi% S 2R 35 B RS PBS /%R (Han et al., 2014). #4 6 R/l 304
BhE, B RE TS N R RS FE R A PBS. BRI SRR 8. 5 NIIE, ARFEN
o REMBERATAE. FFAEME A OB eta, 4Ol CD3+T 4088, IMyBAEI ALT/AST.

1375 ALT/AST FE A% i B 565 ELISA 3R CEBERgIe o B4l 1 3 M
HERA, HESrAEEE SD.

5. rFib AMEA P RRTRIRES

A. i/ VI EHES Co7BL/6 /NR IS5, (/AR50 rFib (M40 3E
FRHRIT . MIEEH, rFib BFRRET /R L BREIRE (R, RS .
B. M RIS AR IR 8. b /N S HFAH S T ik AN X . &5
R rFib TR A W RN R TR /1, 5 bMSC 2Ll
C-D. rFib ¥EFEMREIT /N RIELMARE ALT J AST #B2L 1B KF, & R MG
6.3  IEKLKE PCR
JURNA 4B Y8 TRIzol X7 & (Takara Bio) FUEHIHEAT. RNA (1.0 u g) R¥EFEFN
cDNA f§i [ Primescript RT iR#& (Takara Bio). ¥FF q-RT-PCR, cDNA #f FH{ERRMR 555
SEES| 40 SYBR Green {#] SYBR Premix EX TaqTMII (Takara Bio). {EM&HIRIEHIE

T8 (Takara) Ut . MIXTRIZACHERA NS (ACTIN) H—4k. XFF gPCR, FE[AZH DNA 4
FAVEBERR A T AN 45 5% 51 4 ACTIN {#/H Premix Taq (Takara Bio).

K 2 rFib REF BRIIB IS

ESHEBRSIAE N 8 = 10 AEAE 20724g 1) NOD/SCID /) R g B Bl fxd,
AR S Raly, EBEEWTR: fFIREL 2RI F, YTk R FAH, R
BRI ] ek oy B 2 EE R B E P B . FARIEA MR R OLIE AT . AR
4mm X 1mm HPESE AR, RN 44008 (Fib) , B8R 7 M40 (bMSC) BLK rFib
{#i F] Hoechst 33342 (Thermo, NucBlue live cell) ¥ufh, SRJGIR-E Matrigel FFFEHEAN
BRI 5X 105 40/ H/NE .

Bt 28 KRG, /NRESESHER D ZMAST. Pk &/ BORE, AEH] 4% PFA
[, A p CT BB AN (SkyScan 1272, Bruker microCT), FFAHTRAEFINIEYE .

Bl 6. rFib RAAZERRE KFRABEERS

A /D BRBE T B R AR R R B

B. AR/ R EFEAMN HRE Geth, R bMSC (31 ) K rFib (39 %) #AAR
LFH) B SIS B AR )

C. rFib AN A Hoechst 33342 drid, W HRE MK . BEINMT BN, rFib
MABTES AR TR, R HEE ., A E SR —— XA,

D. AFISEEH micro-CT 4347 BMEZFEMASRIER rFib (62 %) tHAEE HHER,
MEEMCRIER rFib (62 %) HEBRIEEAE IR .

E. ARSI micro-CT BT 5 (39 ) SHEE (62 %) MEKRIEM rFib
HMEERESIARIT, B rFib P8 B IE B RS AN 2B PR

SEHER 3, rFib @A AERBRBERS

12
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KT F SR AR A2 A

i 8 Z 10 FWAE 20724g ) NOD/SCID /NR o 25 B HI 95 4B AT i SR VE A rFib
M7 2 (Cheng et al., 2014). FFHEHHMR (1.5m X 1 mm) it iEEFFLBRERE T
VR ZE MR R . A (2.5 X 10°ANT 35 p 1 Matrigel B {§i Hoechst 33342
FRic AN GEHREAL . AN G Matrigel BAAE TR,

E7. #NKEBEER

A-B. BHBHMAREALLE 10p n YA B AE GGt BABGROPLORZRT,
SGREHL . FEM rPib (39 ) 5bMSC (31 %) #ar s E Hg s, 920 bMSC
(62 %) REGRAEMRITHL, HARAIERE, MEEMORER rFib (62 %) KA

H A R 4144
C KB, BEFBHE Pineda 15, SiREREBFEMERIEN rFib (62 %) SHEEHAR
JREY rFib (39 %) BAHBHIHE &R RE

D&, ¥} Eox, Hoechst 33342 FRiCH rFib JERL 7 HiREEHL . FERREH
A5 EHRE NSEMWEEIM, TREHLTE,

SKHEf 4712, EARRRANSFUEMAEAERRKNE, REEERRTEER,
eIy EFLEs 1, A5RTR (RD

STt HeE /a2 B IR Y Aok 3 240 L T ) 2 B RISl
R
VPA 0.05 mM
A CHIR99021 I M 9 o
Repsox 0.5 WM
Forskolin 3uM
VPA 10mM
CHIR99021 3uM
Repsox 10 uM
Forskolin 10 uM
SP600125 1 uM -
5 Go 6983 5uM 9 Ao B B
Y-27632 S5uM
AMS580 0.05 uM
EPZ004777 5uM
4itEEm C (Vo) 0.2 mM
TTNPB 5uM
VPA 0.5 mM
CHIR99021 15 uM
Repsox 1 M
Forskolin 50 WM
6 SP600125 10 M 12 PN |
Go 6983 20 uM
Y-27632 25 uM
AMS580 0.02 uM
EPZ004777 5uM

13
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itk & C (Vo) 0.2 mM
TTNPB 0.2 M
VPA 0.5 mM
CHIR99021 3 M
Repsox 1 uM
Forskolin 10 uM
SP600125 50 uM
7 Go 6983 1 uM 12 N, M
Y-27632 1 uM
AM580 1 uM
EPZ004777 0.5 uM
itk & C (Vo) 0.2 mM
TTNPB 5uM
VPA 0.5 mM
CHIR99021 3uM
Repsox 1 uM
Forskolin 10 uM
Go 6983 5uM N MRk B
8 Y-27632 5uM ) ¥
AM580 0.05 uM
EPZ004777 15 uM
$EER C (Vo) 0.2 mM
TTNPB 5uM
CHIR99021 2 M -
9 Repsox 2 WM 15 Ao AR B
Forskolin 4 M W
10 Ruxolitinib 0.006pM 12 A
VPA 0.5 mM
CHIRY98014 3 M
Repsox 1 uM
Forskolin 10 uM
SP600125 10 uM
11 Go 6983 5uM 10 N HE, B
Y-27632 5uM
AM580 0.05 uM
EPZ004777 5uM
itk & C (Vo) 0.2 mM
TTNPB 20 WM
Ruxolitinib 0.006uM .
12 $31-201 10 oM 10 Ao AR R

R1, SEEAASELERY

SCHER 13, TR 44L&

1, HEE crispr/cas9 FIREIRE statba ZEFEFIBRAFTRL: PATRAIBEE cyagen A .
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pLV[2gRNA]-EGFP: T2A : Puro—U6 >>hSTAT5A [ gRNA#4 ] U6 >hSTAT5A [ gRNAH10]
pLV[Exp]-CBh>hCas9:T2A:Hygro

2, IR BRGNS, BIYNEEE 1R, BREENENE R, ERIE
E e R AR . 72 37° C & 5% CO MBS R IHE .

3, WHUNEE RMUE, NSRRI S R BUR I IRERIE, RS L4kt
B IR CLE— AR RARIA B A AR T

4, AIEYIE)S, MAPUERAR SN, WA 10%FBS B HG-DMEM 4k
AR, SRR 150 K.

B 8. ikl STATS FE AT Bz R Rk ET AU REF iR AL FIRR B ML AR

A H WGCNA FRE Y 12, 036 DNENFHREH rFib ) KEGG B G & 4 MBI AMR I MR DL
R U SRR 2 NN B R AT S .

B. FibR STATS HE[K 5 4k 4R35 5% 40 K, G A E EIR Fib @il STATS J5 (Fib-
STAT5-K0) H4K20me3 (FEEARENY), BEMRE) ML TR 2 ZE 5.

C. FH¥mERFEMEE (ATF3, GADD45B, IL6, CDKNIA, HEZMABTRLE) . 4%
RREFR STATS HY Fib 405 hn 5 R N RIS B E BRI

D. STAT5 fiBE I Fib S R (Alizarin Red S, PERAYM) FMNHE
(Alcian Blue, FHl/REFBELZE) fE

E-G. Wl STATS REXJS, AW JAKL, STATS RYEIAZEM CRiBREFEL) , kil
(TERT) BIZRIAIEN (43 RJG ML) DRIk E AR (54 RETBELEK) .

H. ERATAEN i Jak-Stat (550, HMRAPUAERLINREE.

9. WK STATS J5 STATS P H3KOme RIZRALFEM.

A. Fib Rl STATS J5 STATSA A%k
B. BB STATS X H3K9me TR .
B 10. H—#k62 P (62Y) K Fib Wilk STATS JF4E324b & 4k R8 77 BRI

A IR RN .

B, ECE . RCKE DR .

C-D. AL N s s P F A

E. STATS 155 M A

F. {HA Mix ViMix P RGALIER R —HRANALMT STATS FOAEI.

K 14, MSC gHRRAGFRA

1, fEHIEA 10%FBS BMICHE-DMEM 577 AN [RS4SR YR B # 17) 78 540 1 ;
2, MAARKEWHECIEANNE 3 K5, MIBIRLLLE 10%FBS AR -DMEM
HIRMUREE IR 3 R, AT B AN H RO

15
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WwEmAE (e VLT WAV VL phsckan i onn L
gD

CHIR99021 3 MM

2M 3
AZA LuM
CHIR99021 3 MM

2K 3
AZA 5u M
CHIR99021 Iy M

4K AZA 2u M 3
Forskolin 10 y M

R 2, FRALSYAGLE

B 11. MSC 4HMuRIsERR4k, HHAARREATEAR 3 Rig, 1T B I BHE
Yufh, 55Y=55 3, 82Y=82 F, Y=year BrJMAUEER .

SEHER 15, BiKIES rFib MTERFEE NEREA

M—A 39 ZAMESKIEN PO X Fiby P13 AR rFib LR —AM 62 ZAARIE rFib fi
FH Hoechst 33342 FRic J¥A T 200u L DMEM. CEpgifm (10°N/ R it 2 bk ot 2 B 44
TEFEMINOD/SCID /N (43 FIWY, B/ E 4 36738 AR, 43 ARAM ST A
)86 %) o TEVRUEA, {WUFSH 200p L DMEM. 45/ B ARFET: S5 BUM R .

B 12. rFib 0BT K Z4E NOD/SCID PR KIHEA, REHLEHEE

A FEEANRAERMLZ; T8 rFib 400 H/ N ROCIEAICRIE T E8AME (39 8) &
REEME (62 ) #WUABIEK/DRIF, A RERD Fib MBHE G EK S0
HIER, EAEFIHKRESREATLEEER.

B. /P RIESIEE. 43 F/MRCHERE CEREALILEE, W), HH rFib 41
4 RGN BRI R AL, 55 DMEM f9/N R 4 RS T

C-E. 457 10 E#, 25 S, 47 F# (43 FHST DMEM, 47 FFETD) , 49 FA# (43
JREST rFib, 49 FFET PO HZ R . BRI A HRE 4eth, 56— JEHE
micro—CT 47, EIf T8l 85 HyFat vFib 40R0 -/ RS W7 4 4T /R4 /N B (LOW,
25W) , 5 ORFELEY JEL R R R DL R MR NG HEIE 25W /N BRIFIRES, TS DMEM 217
T/ REWEEWERE, BMBEEURHE, B DR ™,

F. Micro-CT $(#B#7: 4 rFib MEFENR, HEFEE (BUD), HXEEE (BV/TV)
ERE R 25 RS BI/NE, B/NEKE (Th.N) 58 /NRESBRE (Th. Sp) A% T4 DMEM
HI/NRIE N E (45 A3, #p < 0.05, %kp < 0.01, #%kp < 0.001, n = 5)

G. pl16™“ LKW, S rFib FIEHE/NR S 25 A 10 A/ NRE R EEZE R,
TR DMEM [ 245 /NR pl67™ " ik 2% FFt

H. B8 (ALP). BEE (TRAP) B34, YT rFib 4024/ BAH HL T DMEM 41 5%,
BREEEW R, TEREBMK,

I-J. BB (D . B () E89H, FH rFib S0 RAcE e fRis
T 25 RN

K B HA gt B8R, FEH rFib /N R Sk LA IR iR (hCD29, ) FHTE,

16
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[F) i 223K B ¥R B Osteocalcin (ZL€8), FHH rFib 78 NOD/SCID /N AR N o34k T el

gl

L-M. rFib BE38H, GDFL1 (—FHEAMTZINEEMER) UK PDGFA CH R TR
HIEE) MW ER2E e FERER Fib, rFib MFHEZ RIS 5 IThEE T §s 5524
WAE F A<

A 13. rFib HRAMH T PREANRE, FHEMOAF IR
A-B. rFib 2 HTF/NRAE . B, i, BFBEA (S2RiH PCR vEEID

C. rFib gl A T/ R E 8 (PCRIZEI, 187 108% R~/ NRGw 'S, 18 5
T rFib QUREI/NR, 68710597 FSF T DMEM /N B

D. G gt R, S rFib BN B Sk LA JESTA (hCD29, ZRE) BHTE,
[F] B Rk B E AR B Osteocalein (ALE) , FREH rFib 7E NOD/SCID /NERAR N 43409 T B
AL

E. rFib (304l JLRh 3250044 (BFGF, HGF, VEGF) 5 Fib MHRIELG 22, FREFLEE
LR E T Ren) E N

SEHER] 16,  BRRKIEST oFib ATEZEE RRASIWINEBERRT.

A 14. rFib SMFTIREEER R RN B BE

A AT NTEGHN, EERE R R B RS (28W [ NOD/SCID /NER) HEAT F . SEibd %
F 1%106 rFib 40T 200p L DMEM F EFRIKVESS, XTERA N A5 DMEM, &R 4—IR,
SEES 3 L, SR IREESTIE 28 RIGASEEUMS, I B EMEE % . MicroCT R ER,
SEARZH /N BRI B A /N A R R N

B. SEEA/NERA Micro-CT #¥E T 46 R oR, HA%E (BUD) , MXTE AR
(BV/TV) DLRcH/NREE (Th.N) #A P

SEHEM 17,  rFib RIS AT S Bk QI & A
i C57 /NERAE AT FHi%E Sem B4 ZHAR, Control HAMATIRYT, rFib Medium 41
i rFib IR R HRIaIT .

B 15. rFib WA BFERRAE. Fib EHRBAEERE 12 RTS8 E.

SEHEBY 18,  rFib FIBRE /N BT Bk

Z54L NOD/SCTD /N BB 00 A h fik il R R R 2R o A SR FH 30 22 0 B B0 A0 il Ty
JE, TIEBIMKESHLA RO S ST 1 X 10° SRS T R, 14 RAEH#
Y2 I i o

B 16. rFib ATEE /BT T BBRILEER

A. BOGZ A G/ B B MR . 25 RN, rFib J bMSC TT R
/N BBk LA L o

B. IR TIBAESALIE T RIS A, Control Fon IEH M T, Tschemic
TR TR &R 7R, rFib 45 bMSC HE5FLMI ™ IR FENG B 542 .

scifl 19, RNRAWA A% Fib 401

17
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L FRRERAF e iR & 6 FLIR HRAE B A e 4N iR 55 R P 15 57 24 /N
2. HYUMEE TR N TFAL SIS MixY 1 rPib B RIEFE, 8 2 RE—IX, 4
FRANM 10 K
3. N TEIAE Mix YOS, BRI M T 10%  FBS [ HG-DMEM, 41 A4t
BERESE 3 RIGHASE; SEEAH rFib medium #4537,
5. KHMEIRES, # rFib REIR7E MSC FEAtEE IR, ML A E AR 90%H 11X,

R R A e MR 5. 10%FBS + HG-DMEM; ERF BN HCell, 1854 FMS003C
f¥] Fibstar—CO mediume

Mix Y: high glucose(HG) -DMEM supplemented with 10% FBS, containing Y-27632,
5 M M; Ve, 0.2 mM; EPZ004777, 5 p M; Forskolin, 10 g M; Repsox, 1y M.

EHLE A HCell, 755y FGS0040 [ FibGro medium HLYRHI Y-27632, 5 W M; Ve,
0.2 mM; EPZ004777, 5 p M; Forskolin, 10 g M; Repsox, 1 M.

MSC H:FfREFEREE.  10%FBS + LG-DMEM ER# WISLH Cyagen, 52y HUXMA-90011
M S 7R TS A B e 5t 8 SLMSh HCell, 22 CRM0016-01 [ rFib medium.

B 17, Mix Y A3EINHI400E STATS, STAT3 EFHEUFIE (A-B) , CDKNIA EETHE, %
RisEK (C- D) , fHfasERk.

SEHam 20, ARULASWAAH % rFib 4

L AT e gz i 22 6 FUBRFTE B2k AT g 35 7R i P 35 7% 24 /NS
2. MGHHMEIE IR N TS I4ES Mix Po [ rFib SRR, B 2 REE—IX,
ALFRANAE 7 R
3. I TFAEVIHEE Nix Pn A, EREFRBEEMAT 10%  FBS ) HG-DMEM, 41
HreRiE gy 3 RIFHR%EE; BEEH rFib medium HEATH 7R
5. KHALACHS, ¥ rFib BEIRTE MSC EAtkE IR, Ui & AT 90%HF£4C,

kAT AE BB 7R . 10%FBS + HG-DMEM; B My HCell, %54 FMS003C
fJ Fibstar—CO medium,

Mix Pn: HG-DMEM supplemented with 10% FBS, containing VPA, 0.5 mM;
CHIR99021, 3 M M; Repsox, 1 g M; Forskolin, 10 p M; Go 6983, 5 p M; Y-27632, 5
M M; AM580 0.05 p M; EPZ004777, 5 M M; Ve, 0.2 mM; TTNPB, 5 y M;. 5-Aza—2 -
deoxycytidine, 10 p M.

B AR S HCell, %59 FGS0040 [ FibGro medium HL¥RHN VPA, 0.5 mM;
CHIR99021, 3 W M; Repsox, 1 g M; Forskolin, 10 u M; Go 6983, 5 p M; Y-27632, 5
M M; AM580 0.05 p M: EPZ004777, 5 u M; Ve, 0.2 uM; TINPB, 5 p M;. 5-Aza—2 -
deoxycytidine, 10 p M.

MSC E:filiygFrAL:  10%FBS + LG-DMEM =k WL H Cyagen, 554 HUXMA-90011
HE S 7R T At R 8% MY HCell, 5554 CRMO016-01 [ rFib medium.

18, Mix Pn b FRZHM STATS ik (A) , ATF3, CDKN1A, GADD45B DA% IL6
HIRE (B-BE) HREHEmH, HeTgERk.

Sl 21, ARAEWAEHE Fib 41U

Lo BERRRREFAEN N Rl 22 6 SLARIFAE R RRRET RN TR 35 97 24 /NI 5
2. CHYNIEREFRICE O SN R RINAE Mix Y I oFib BRRERI, 8 2 R —K:

18
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3. HRE/NYTIEREMEHE Mix Y I rFib B SIERBEETE 9 KE, BREFRBBNIMNT
10% FBS B HG-DMEM ZbFF 377 K

4. B3I RIE, IMANEGNTHEWHAE Mix  Pn2 1) rFib SRR, 2 Kt
W1 IR,
5. fFHE/N TAEDHE Mix Pn2 i rFib B SIEFRRIETE 7 K5, BEFRToNN
AT 10% FBS., 10 ng/ml bFGF, 100ng/ml PDGF-AB LLA 10ng/ml BMP4 ) HG-DMEM b
B 3R, BEIMAT 10%  FBS [ HG-DMEM AbFRZAME 3 K ; EE ] rFib medium #ET
¥R 3 RIGHMRHATSEC .
6.  KIAMACHS, ¥ rFib $5FR4F MSC JERbIEFRE A, MANIIC G FERE] Q0% £ 4R

R AT e g E k. 10%FBS + HG-DMEM; B My HCell, %54 FMS003C
¥ Fibstar—-CO medium.

Mix Y: high glucose (HG)-DMEM supplemented with 10% FBS, containing Y-27632,
5 M M; Ve, 0.2 mM; EPZ004777, 5 p M; Forskolin, 10 p M; Repsox, 1y M.

B AE RN Hoell, %54 FGS0040 [ FibGro medium ELVEAN Y-27632, 5 p M; Ve,
0.2 mM; EPZ004777, 5 p M; Forskolin, 10 p M; Repsox, 1y Mo

Mix Pn: HG-DMEM supplemented with 10% FBS, containing VPA, 0.5 mM;
CHIR99021, 3 M M; Repsox, 1 g M; Forskolin, 10 p M; Go 6983, 5 p M; Y-27632, 5
M M; AMB80 0.05 u M; EPZ004777, 5 p M; Ve, 0.2 mM; TTNPB, 5 p M

B 7E Sh A HCe 1, 5224 FGS0040 [¥] FibGro medium ELZEHI VPA, 0.5 mM;
CHIR99021, 3 p M; Repsox, 1 p M; Forskolin, 10 g M; Go 6983, 5 u M; Y-27632, 5
W M; AM580 0.05 u M; EPZ004777, 5 p M; Ve, 0.2 mM; TTNPB, 5 p M.

MSC RERlEEZEHE.  10%FBS + LG-DMEM =% WASEH Cyagen, 55 HUXMA-90011
W BEE 7o T A s A b e 5t 80 SLMSH HCell, 854 CRM0016-01 [fJ rFib medium.

B 19 Mix Y-Mix Pn2 ACHERTINEIRA S JAKL RE (A) FEKIERKE (B)
SHER 22,  BEAMLB BRI 2 40
L AT 4E B 22 6 FLIROTTE R AT 4 g B FR i B 7% 24 /NS
2. HMMPRE IR NS Ny TSI E Mix Neu BRS04 2 RIW—
e
3. A NTEY AE Mix Neu LS SE IR RN 5712 K5, Wiz
KRGS MM NES, BEFRERONM SR 7R, LR 5.
4. WFFEI LI U MLIAT S R IR E & PCR 4R E .

B R A BB RS 35 . 10%FBS + HG-DMEM; B SbMN HCell, 854 FMS003C
f] Fibstar—CO mediume

Mix Neu: HG-DMEM supplemented with 10% FBS, containing A8301, 0.5d M;
bFGF, 10ng/mL; EPZ004777, 5 u M; RG108, 10y M; parnate, 2 g M; CHIR99021, 10 u M;
Forskolin, 50 p M;VPA, 0.5 mM; AM580 0.05 p M; BIX 01294, 1p M.

TR MMEE SR W : DMEM/F12, 5ml; Neurobasal, 5mL; N2, 1/100;B27,1/50; cAMP,
100p M; BDNF, 20ng/mL; GDNF, 20ng/M1; KOSR, 10% (v/v) .

B 20, MBZRRRRET 4 e (b 2 H R
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A BIRBA SRR B2 HMR Tujl Fef,;
B. Nestin RIEEHILE.
SEHEf 23, AT M ARSI

1, THALMREESE SRR NG ARG, el IR ST
2, MAFEFWERFEF 10715 KI5, FOWERE RS N5EE, K&

TFRREFE M MR EEF S A matrigel ACBEIEAT 6 FLAR b, 40Ny EREE s, 4ksfd
ZFESWREFE ST K.

3, SNSRI, T 6 SH AR S
1, X1 ST 0 224 A ST B POR PO

MWZE SR DMEM/F12supplemented with 10% KOSR, AF5 bFGF, 10ng/mL; Y-27632,
5 M M; VPA,0.5 mM; EPZ004777, 5 g M; Forskolin, 10 u M; Repsox, 1 W M.

PR MMEEFEW . DMEM/F12, 5mlL: Neurobasal, 5 mL; N2, 1/100;B27,1/50; cAMP,
100 M; BDNF, 20ng/mL; GDNF, 20ng/M1; KOSR, 10% (v/v)

B 21, FRANTHEWIER, ES HMES RS, STATS ERRE A,
SCHap] 24, WSKHEB] 1 &K rFib SHMA R SIEBERIRE

WsERa 1 ol &7k, WSRIETFARAMAR rFib ST s Ay, @il
WGCNA ST MNERE F 1 12036 N EE, B3] 12 NEkBith,

B 22, KEGG BB EERIBER

FIBEIRIR KEGG R R AR 12 MEER, 491> KEGG 8 I ) Q38 2k D8] 1 2 B K] Rl 53 FA) it
Friizn . S S AR R R AP RIA AT B2 A o

20



WO 2019/210851 PCT/CN2019/085186

DELE-F 3

L. —Fififs Jak-Stat MEREAIR L. Lot Henth. il =32,
FATRBARKEN A, HRAEET, Pk 77 e S/ B0E i s s 7
il JAK-STAT {5 ‘5 il .

2. WPEAAE R | Ik A% Jak-Stat WAL, Lok, #
b SERAL. T FTHEARLINA, HAHEET, Frid s o #k
JAK=STAT 15 5 M0 B% J7VEAE JAK-STAT {5 5 @ 85 h m RIS B B 3108 . [RRE s
T I A ) L DR B AR 1 B L HE : CXCL2 (JE[RS/Accession: AY577905. 1) ,

S0S1 (F:[K'5/Accession: NM 005633.3) . STATSB ([ 5 /Accession:
NM_012448. 3) . JAKL (3E[F'S /Accession: NM_001321857.1) . JAK3 (JERS
/Accession: NM_000215. 3) . SOCS3 (F£[F 5 /Accession: NM_003955.4) . IL6ST

(H:H*5 /Accession: NM_001243835.1) . STAT1 (RS /Accession:
NM_007315.3) . STAT2 (FE[H'5/Accession: NM_198332.1) . STAT3 ([R5
/Accession: NM_213662.1) . STAT4 ([R5 /Accession: NM_001243835.1) .
STAT6 (H:[E'S /Accession: NM_001178081.1) . STATHA (FE:[E'S /Accession:
NM_001288720. 1) . IRF9 (J:[F'5 /Accession: NM_006084.4) . 1L6 (FF5
/Accession: XM_005249745.5) . IL6R (JE[H'5 /Accession: NM_181359.2) .
IL2 ([R5 /Accession: NM_000586.3) (i IL2 A A1/ IL2B) . PRKCD (4
[R5 /Accession: NM_001354679. 1).CXCL12(FE[H S /Accession: NM_000609. 6).
CXCR4 (JEFS /Accession: NM_003467.2) . JAK2 (RS

/Accession: NM_004972.3) . IL15RA (J£[H 5 /Accession: NM_001351095. 1) .
IL20RB (LA 5 /Accession: XM _006713665.4) . GHR (J[H'S /Accession:
NM_001242406. 2) #1PRLR ('S /Accession: MM 001204314, 2) il b—

Fifto

3. MRIEBCRESRAS 172 Pk s Jak-Stat MR ML, Lok,
Heate. Rt ZE ETBOR IR, HREAET, Prid rgu iz
JAK-STAT RIFTUERISEANAL, Pk (U 4Ea0 MRS Tl A ab A . B J=. %%,
JITIAR (¥ #2400 A5 AT AR NN, T B4, AR 2, T2 e, 1) 7 o2 T4
LA, UM, OV, RN, A R, S 2 e T,
ARRGT-400E, peRr 4, BCEANM, ARUTANE, BRI,

P (77 126 26 3RAF A AE AR LR 5 SO B IEIAR,  HoRISE T 4840,
BLAEAE AN 1 5 JAK-STAT R R b AR AN RS AE 0 25 R A, i s
EEE T AP A e, Wafe, Bl FRA. =Z. WL

4. WRIEBCRIESRAS 173 Frid s Jak-Stat MBI ML, 2040,
s FERA FE L FTREARMNA, HREAT, Frid i)z EMEeE
AN JAK-STAT 15538880 JAK-STAT 155 @B i s & ilfe &, £EK
SRR JAK-STAT 155 38 i 1 5% PR B3 1 408 1) 2820 — i 0 T 2040 g i B
R T 17300 F5 A BT — A R B S AR AN RS

5. MRHEBCHERAS 173 ik iz Jak-Stat MBI ML, L4k,
Heate. R 2 ETREOR IR, HEIEET, PridiE mitEes
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B ] JAK-STAT {5 5 JEEXT JAK-STAT {5 5 JH B BCE 0l e, 27
SO M 5 JAK-STAT {55 18 i 10 5% PRI BCER 1 4 0 82— b i R A B IR R
REFEARIE, AR 24 /BT 220 K, BHUILATIRAZ N B B40 M 4k
£ JAK=STAT {5 5 1 it (10 22 PR B 19 48 A o ) 28 /0 — P s AL B (R AL B A
FALBE PR B AT ML ] 1AL 7K

6. MRMEAFNERAS 175 Frid iz Jak-Stat MBI L. Lok, 5%
A FRN. ZEE . TR AN A, HEMEET, Bk fss s il
JAK-STAT A5 ‘5 @ % 77 ] i i 5 TR 71 10 0 B 3 o A ) 22 /D — PR B B
P JAK-STAT {25 #%: NOD-like receptor {5 5. Focal adhesion. 4
MJEIH . =FRIRIGFR. TGF beta f5 5@, WNT {5518k, Notch {5 5 IS,
P53 Z 5@, insulin [E 5K, Calcium(f5)E5@IE. Interleukin—19,
Interleukin —20, Interleukin —22, Interleukin -24, IL7 HDAC (AHEAMZ
BEELES) | PKC{Z 5 i@ P%, RARERE, adenylate cyclase {2 5iHEg, HMT(HEH
FRELEEAZ ) , DNMT (DNA FRERERE ) ANZH 8 9 25 R AL g4I 51

7. ARYEBCRIESRAS 6 Frik s Jak-Stat WL 2ok, a9
ey R HE L HTEOR LEN AT, HRHEAE T, Bod s 1] JAK-STAT
155 JE A 4 AR B 0 DA AR 5 I i

B ) NOD-11ke receptor {55 i it = ¥4 [ B 14 i #L 3% F NATP, 116,
CXCL12,
NOD1, TAB3, CARD6, CXCL2, CXCL1, CXCL3, CARDS, CARD9, CASP1, CASP12, CASP4,

CASP5, NFKB1, TMEM173, TNF, NFKBTB, NOD2, PYDC1, PYCARD, TAB1, TAB2, TNF, TLR4,
NLRP1, NLRP12, NLRP3, NLRP6,
MCU, RTPK3, RHOA, TAK1, BIRC2, ATG16L1, ATG5, ATG12, TANK HA ffj— Fhmk JLF

FITid i) Focal adhesion %A FE R B &5 A 40 S0k H

TNXB, RAPGEF1, TTGBS, SRC, THBS1, TTGA3, VCL, CAPN2, FLT4, FLT1, 1TGA3, TTGB1, IT
GB3, ITGB5, ITGB6, ITGB7,1TGA1, ITGA10, ITGA1l, ITGA2, ITGA2B, ITGA5,
ITGA6, ITGA7, ITGAS,, ITGA9, ITGAV,

PDRVG, PDGFA, PDGFB, PDGFC, PDGFD, PDGFRA, PDGFRB, BIRC3,

BTRC2, BCL2, DOCK1, PN1, HIGF, EGF, EGFR, TGF1, TGF1R, VEGFA, VEGFB, VEGFC, CTNNBI

o MBS LA

v 1 P T 108 2 40 i B A 7 2 TR BB 1 o 4 ik B

MAD2L1, BUB1, ORC1, ORC2, ORC3, ORC4, ORC5, ORC6, ATM, ATR, CCNAT, CCNA2, CCNBI, C
CNB2, CCNB3, CCND1, CCND2, SMAD2, SMAD3, SMAD4, E2F2, E2F2, E2F4, E2F5, EP300, F7
R1, GADD45A, GADDA5B, GADD45B, STAG1, STAG2, CDC14A, CDC14B, CDC20, CDC25A, CDC
25B, MYC, SMC3, CDC16, YWHAH, YWHAB, YWHAQ, YWHAE, YWHAG, YWHAZ rf [f—Fhas 1,
iR

FIA (9 FH T R % =R MR A 1) -85 DR B P o i
IDH3G, IDH3B, MDH2, SDHB, OGDH, MDHL, OGDHL, SUCLG1, SUCLG2, SUCLA2, SDHA, SDHB,
SDHC, PDHAL, PDHB, ACLY Hff)—Fha JLFh;
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BRI TGF beta {55 1 i Hp (¥ 5 R B 28 1 J5 #0053 1
ACVRIC, THBS1, FST, TGFB1, TGFBR1, TGFBR2. TGFBR3, BMP4, RUNX3, RUNX2, CREBBP,

IFNG, HRAS, FOS , TGFB2, TGFB3, ACVRL1, FOX03, MTOR, KRAS, CREB1, ATF1, ATF2, ATF
4, AKT1, AKT2, AKT3, HNF4A, HNFAG, PIK3R3 A ) —FhEk JLFH;

FIFIR B WNT 5 5 38 i i 10 58 PR B 1 B a3
PRKCA, WNT7B, PRICKLEL, LRP6, CTNNB1, FZD4, CCND2, PRICK, WNT5A, WNTL, WNT10A, W
NT11, WNTOA, WNTOB, WNT3, WNT4B F fj—Fh il JLFh

BB R Notch 155 3 i r ) 22 [R B B 8 13E B
CIRL, KAT2B, MAML2, PSEN2, DVL2, RENG, SNW1, DLLA, DTX3, DLL3, DLL1, DTX1, DTX2,

CREBBP, CTBP1, CTBP2, JAGL, JAG2, NOTCHI, NOTCHZ, NOTCH3, NOTCH4, PSEN1, PSEN2
) — B LR

Frd 1) P53 A5 5l i i 2 R B g 1 B A0
CCNG2, STAHI, BBC3, TP53ATP1, TP53, SETD7, ATF3, CCNA2, CDK2, CCNG1, CHEK1, PRKC
DKAT2B, PRL23, PPP2CA H ) —Fhk JLFf;

PR i) Calcium {7 5 i B A (1) 2 PR B 1 o 4 e

RYR1, RYR2, RYR3, ESR1, AR (androgen receptor), KDR(kinase insert domain
receptor), VDR (vitamin D

receptor), ITPR1, ITPR2, ITPR3, PDE1A, PDE1B, PDE1C, PRKCA, PRKCD, PRKCE, PRKCG
o ) — BB LA

FINRRY insulin {55 @i 595 R B0 A 4L A7 3% 5 RAPGEFT,  PHKGI,
PYGL, TRIP10, INS, INSR, IRSI,PDPKI, PIK3CA, HRAS, GRB2, PTPN1, PTPN11 A[¥]

—ARE LR

PR PKC (125 [H Bk (1 5 40 i 3% H
PRKCA, PRKCB, PRKDC, PRKCZ, PRKCE, PRKCG, PRKCD, PRKCH, PRKCI, PRKCQ, PRKD1, SLC
9A5, MAPK3, MAPK9, MAPKS, MAPK | /1 ) — Fhm JL 15

FIFIR B RAR 7 () 2 PR B 2 1 5 40 s e
RARA, RARS, RARB, RARG, RXRA, RXRG, FAM120B, NCOAL, NCOR2 H1 fj— il JLFh

Tk B35 HDAC B : PR B 25 (1 5 40 501 19 HDACT, HDAC2, HDAC3, HDAC4, HDACS,
HDAC6, HDAC7, HDACS, HDACY, HDAC10, HDACL1 Hrf—FhEs L Fh;

Frik ) adenylate cyclase 155 i A i AL PR B8R 15T #5500 3% H PRKARIA,
ADCY10, ADCYAP1, ADCY1, ADCY2, ADCY6, ADCY3, GNAT1, GNAL, GNAT3, PRKACA,
PRKAR2B, PRKACB, PRKARIB, PRKACG, CDKNIB, PRKAR2A, NCAMI, CDKNIA Ff) —

P o LR 5

BT (9 HMT o f 3 DR B 2 1 5 4 A 38 ) HINMIT,
DNMT1, KMT2A, EHMT2, EHMT1, KMT2A, DOT1L, EZH2, SETD7, DNMT3B, DNMT3A, SETDB1, S
ETD2 wf i) —Fh Bl LR
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FIFIR B DNT (22 DR B 1 40 3 1 DNMIT'L,
DNMT3B, DNMT3A, CDKN2A, CDKN2B, EHMT2, EHMT1, DNMT3L, CDHI, PARP1, MBD2 A
) — Pl E L5

FITid (28 g5 11 2 B AL e ) S TR B B 1 i ik
KDM1A, KDM4A, KDM5A, KDM5B, KDM2A, KDM5C, KDM4B, KDV4C, KDM5D, KDM4D, KDM1B, HIS
TTH3A, HIST4H4, HIST2H3C, HAT1, HISTIHAC, HIST1H4F, HIST1HAJ, HIST1H2AE,
HIST1H2BB, CLOCK, NOCA1 A1 [ —Fhak JLFt .

8. MLAEBURIZER A 17 FRARG I Jak-Stat BEEAINA L, £ AL,
ot R 22 ETRBORIN T, HREEET, Prid i g SBEE
LI JAK-STAT £33 B MO AR T BRI A, I FAL A
HeE MR FHAREHEANS . ERMER AR LA,

Pk /NS A A SR NI SV T — R E L
0 A L BB HFEFE sodium phenylbutyrate, butyrate, sodium

butyrate, VPA, Scriptaid, Apicidin, LBH-589 (Panobinostat) , MS—-275,

SAHA (Vorinostat), Trichostatin(TSA), Psammaplin A, splitomicin,

SRT1720, resveratrol, Sirtinol, APHA, CI-994, Depudecin, FK-228,

HC-Toxin, ITF-2357(Givinostat), Chidamide, RGFP 966, PHOB, BG45,

Nexturastat A, TMP269, CAY10603, MGCD-0103, Niltubacin,

PXD-101 (Belinostat), Pyroxamide, Tubacin, EX-527, BATCP, Cambinol,

MOCPAC, PTACH, MC1568, NCH51 Al TC-H106;

TGF-B 471I7): 616452, LY2109761, Pirfenidone, Repsox (E-616452),
SB431542, A77-01, A8301, GW788388, ITD-1, SD208, SB525334, 1.Y364947,
ASP3029, D4476 A1 SB505124;

PKC #1771 4045 Go6983, Go6976 Al Bisindolylmaleimide I (GF109203X);
WNT/B —catenin &34 4% MAY-262611, CHIR98014, CHIR99021, LiCl,
Li2C03, TD114-2, AZD2858, AZD1080, BI0, Kenpaullone, TWS119, 1.Y2090314,
CBM1078, SB216763 il AR-A014418;

cAMP 51 7714045 Forskolin, IBMX, Prostaglandin E2(PGE2), NKHA77,
8—pCPT-2' -0-Me—cAMP, GSK256066, Apremilast (CC-10004) Roflumilast,

Cilomilast, Rolipram, Milrinone, 8-Bromo—cAMP, Dibutyryl-Camp,

Sp—8-Br—-cAMPs;

RAR #7055 TTNPB, Bexarotene, Ch55, Tamibarotene, Retinol, AM580,

ATRA, Vitamin A. Vitamin A fi7T&EHM 13-cis RA;
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ROCK #1558 4% Y-27632, Y-27632 2HC1, Thiazovivin, Ripasudil (K-115),
Fasudil, GSK429286A, RKI-1447 1 PKI-1313;

INK#01 11577645 SP600125, INK Inhibitor IX, AS601245, AS602801 1 JNK—IN-8;
DNMTH #1770 F5RG108, Thioguanine, 5-Aza-2" —deoxycytidine
(Decitabine), SGI-1027, Zebularinef5—Azacytidine (AZA)

HMTHI 8 549 FEEPZ004777, EPZ5676, GSK503, BIX 01294H1SGC 0946

H A& FRALEE IS5 EHE parnate (tranylcypromine) ,
Tranylcypromine (2-PCPA) HC1 SP2509, 4SC-202, ORY-1001 (RG-6016),

GSKJ1HIGSK-LSD1
JAK-STAT #1177 E.45 STAT5-IN-1, JAK3-IN-1, JAK3-IN-7, WP1066,

Homoharringtonine, Pyridone 6, Pyridone

6, Artesunate, ruxolitinib, SH-4-54, Baricitinib, Ruxolitinib
phosphate, AG-490, Baricitinib phosphate, SAR-20347, CYT387
Mesylate, AS1517499, Peficitinib, Ruxolitinib sulfate, NSC
74859, Stattic, Tofacitinib citrate, Pimozide, Oclacitinib
maleate, Ruxolitinib S enantiomer, SB1317, Niclosamide,
Scutellarin, Solcitinib, Mogrol, Nifuroxazide, TG101348

(SAR302503) , AG-1478 (Tyrphostin AG-1478) (EGFR inhibitor) ;
KX2-391 (Src inhibitor);PKI-402 (PI3Ka /B /y /8 and mTOR inhibitor);
NSC 74859 (S31-201) (STAT3 inhibitor) ;

Fludarabine (Fludara) (STAT-1 inhibitor) ;
U0126-EtOH (U0126 EtOH) (MEK1 and MEK2 inhibitor) ;
SGI-1776 free base (Piml, Pim2 and Pim3 inhibitor) ;
Sorafenib (Nexavar) (VEGFR, PDGFR, c-Raf and B-Raf inhibitor) ;
PLX-4720 (B-RafV600E and c-Raf-1Y340D/Y341D inhibitor) ;

P i 2 i R 2 5 B 21 2 (1 41456045 PDGFAA, PDGFAB, BMP4,

IGF1, bFGF, EGF, VEGF, insulin, Activin
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A, TGF-betal, Noggin, BMP-2, Shh, IL-6, CXCL10, CXCL12, CXCL2, HGF, IFN
gamma, [L-2, IL-6 R alpha, IL-2Ralpha, TNF-alpha, TNF-beta, TPO, IGF2, IGFBP5,
IGFBP6, 1GFBP4, I1GFBP7, IGFBP9, PDGF-BB, MMP3, GDF11, TIMP2;

Pk B 22 DR G e R B B8 crispr/cas9 5 R4 B AR DA A2 TALEN J: (R 4
ROk B ER JAK-STAT {5 5 @ 28 o B R R B [ T8 7, W01 STATSA;

JIT 3 P 2 i DR B A B e 29 2 B e S B AR B 1] JAK-STAT 15
TIPS R B L, W STATSA,

9. MIERANER 1-8 kRIS Jak-Stat MER T UMb, Lotk B
. FRA. =2 FTREARLENA, HRFEET, Wil mRBoR 2R
178 F TR Jak-Stat {55 B A 1) 3L DR B8R 1 5 4 A5 0K il 44 768 2 i 4 4 4 g
(7 STATH)

JIv 3t i 5 o T 24 200 0 ] % T 2 o PR AT A R STATS S [R5 1Y
37150 K A ZRAF FOAFE A MR AE 1 AR BE 4 R 2T 2k 401 M5

TR 38 26 7] 78 J5 40 M 22 () 1) 4% T v o TR 78 5 Tl B i /N Ak &
WA B R gmgE AL R, B % 13 BIAE ALY IR 78 R T4l e s Frid 69/
b B A Jak-Stat #IHIF], WNT/B —catenin Jzh7), DNMT %17, TGR-
B FHIFIAN cAMP BRI H 2D —Fhs  BTid i 22 PR 4 48 A B T 1
Jak-Stat {55 % LRI B ER 1 0 s ([0 STATS) 5

FIrik /N A S D26 R AL 3R 775 AT R R A ) A 3 18] 7 ot 48 e
1728 K, CHIR99021, 1715 p M; 5-Azacytidine (AZA), 1y M “15p M; /8%
5-Azacytidine (AZA), 1u M “15u M; Forskolin, 3750u M; F1/3k
5-Azacytidine (AZA), 1y M ~15u M; Forskolin, 3750u M; CHIR99021, 1715 u
M.

I T7 15 L A3 B R i (WMB R R 4R 40 i) ik 24
N et AT AR A A R SRR/ 2 A A R AR T 29 R
ot At B Y T AR L

FE— IR I T7 15 S FL A 345 B B A ™ b R/ BAH = i B RT AT N L 0
TREM BRI L TREM B STZURIR . BRI ISR 258 il
PAR B R B A, BB TR ;

T P (77 12 I L 11 245 2 O 40 J 7 ot A/ B 7™ RO BT A A IR 2
FEBCE AR N G R P R

T I B 77 12 B L1 445 2 RO A A it R/ A0 ™ it RO AT A AR A 4/
AT 2%, WA ALN. BT IE g2 #HBEP R,

HE— Pk B 77 1 e HL ] 245 2 B = i A/ B I O AT AR LE A
MY, BE. VUAERREEFMN. A5 5. IUEERATHRIRH .
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