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BE BN SRR MR T 3 (RUNX3) Xt/ BB RGN (HSCs) 1
SEFAANIT R UL KB G IR IR DO E . i BRI ERGIIB R (JS-1), 7ERHER
TMEIH L ELE. FHAMpsE SN G H 5 ng/mL #4164 KK g1 (TGF-B1) /EF] 24 h
75 HSCs i1k, JFH RUNX3 180k B /&G4 & RUNX3 YUBREAY,  SE56) 24 Control 4.
TGF-B1 4. TGF-B1+siRNA-NC ZH 1 TGF-B;+siRNA-RUNX3 £ . Western blot SZ56: 16 1] RUNX3
o-FIENNEIE A (a-SMA) KUK R (Collagen 1D [R1EE FAZRIE 4k AP G % 5 65256
frill o-SMA . RUNX3 £ HSCs H )3 14 % A1 2 {4 ; RT-gPCR £l RUNX3. a-SMA. Collagen
I (1) mRNA FRIA%Ak; EAU Gl HSCs HIGERAE /15 KR SE50 AN Transwell SEEGAS I HSCs
PIEHEE ). GFR S5XIRAE, & TGF-B %F/5, HSCs #1 RUNX3 [RIA B3 1N

(P<0.01). SRR, £F4EfbAeFEHR a-SMA. Collagen I (%5 4 2 mRNA /K158 2% E
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FHELLE TGF-Bi+siRNA-RUNX3 4151 RUNX3 LK a-SMA. Collagen I {25 1 2 mRNA 7K
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Effect of RUNX3 on the activation, proliferation, and migration capabilities of
hepatic stellate cells
Ling Hui', Wang Xianchen?, You Junbo?, Fan Jiahao?, Cui Xiao', Sha Jiming?, Yu Liquan'
(\Department of Hepatobiliary Pancreatic Surgery, *Department of Thoracic Surgery, The Second
Affiliated Hospital of Anhui Medical University, Hefei 230601)
Abstract Objective To investigate the effects of targeted silencing of Runt-related Transcription
Factor 3 (RUNX3) on the proliferation and migration of Mouse Hepatic Stellate Cells (HSCs), as
well as subsequent collagen deposition. Methods Mouse hepatic stellate cell line (JS-1) was selected
and then morphologically observed and identified under a microscope. After the cells had fully
adhered, they were treated with 5 ng/mL of transforming growth factor beta 1 (TGF-f:) for 24 hours
to induce hepatic stellate cell activation. Furthermore, a RUNX3 silencing model was established
using RUNX3 lentiviral infection. The experiment was divided into four groups: Control group,
TGF-B:1 group, TGF-Bi+siRNA-NC group, and TGF-f;+siRNA-RUNX3 group. Protein expression
changes of RUNX3, alpha-smooth muscle actin (a-SMA), and Alpha 1 type I collagen (Collagen I)
were detected using Western blot method. Cellular immunofluorescence assays were employed to
investigate the deposition changes of a-SMA and RUNX3 in hepatic stellate cells. RT-qPCR was
utilized to examine the mRNA expression changes of RUNX3, a-SMA, and Collagen I. The
proliferative capacity of hepatic stellate cells was assessed using Edu staining. The migratory ability
of hepatic stellate cells was evaluated through wound healing assays and Transwell migration
experiments. Results Compared with Control group, a significant elevation in RUNX3 was
observed in the TGF-Bi-induced activated HSCs (P<0.01). Meanwhile, the protein and mRNA
levels of fibrosis-related markers and a-SMA and Collagen I were significantly upregulated
(P<0.001). Additionally, the proliferation and migration capabilities of HSCs were significantly
enhanced (P<0.001). In contrast, when compared to TGF-B;+siRNA-NC group, TGF-f+siRNA-
RUNX3 group exhibited a notable decrease in RUNX3 and other related indicators, such as the
protein and mRNA levels of a-SMA and Collagen I (P<0.001). Concurrently, the proliferation and
migration capabilities of HSCs were significantly inhibited in TGF-p;+siRNA-RUNX3 group
(P<0.001). Conclusion  Silencing RUNX3 can inhibit the deposition of collagen and the
proliferation and migration of hepatic stellate cells. Conversely, RUNX3 promotes the proliferation

and migration capabilities of HSCs, thereby facilitating the activation of HSC.
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JHEF4EqL Chepatic fibrosis, HF) & FEIES A& e f b — AN 8 HL A 2% i 3R B
SO FL HE AT 0, (B H AT AR & DL HA R a T 5 £ P, ik, FEAEE HE (1
FARMLE , SHZTRE (199R 97 0 H L HF [(RRRAIE 2 2 R 40 i Chepatic stellate cells, HSCs)
(FI 384 B AT A DA B 5 1 e T TR, VR4S R )5 Cextracellular matrix, ECMD ) 2%
A, HIEAN T HF i 2 o0 mEERDL,

BB/ T 3 (runt-related transcription factor 3, RUNX3) f&— /N2 2 {1 3 3t K]
¥, REMS RSB  R , 2 AR MR R G . EDN TGF-B) 15 5@ Y T
BT, 5 Wnt (55 B EEAFEAZ X, [FR, RUNX3 fEA A4 B R B S, AR
HAFREZEERNZEMEME, EH5E5 T HRE RS AT(Et MoR i & R R R,
WEFCAR Y, RUNX3 R SEA B, R, AL il OV i op A 4 1
TER . AR, RUNXS £ HF [R5 i6 R PSR . A0F5L B ER DT RUNX3 X
HSCs 751t HFEALER (K520, S HF G977 SAEHT MBS 45 .
1 MR 575k
1.1 40k

AN ERA R IS-1) W Bl AR A R A A
1.2 5

DMEM/F-12 973, TRIZol k7] ($25: 11039021, 15596018) W4 FEER KA F]: Jif
A 0MyE (EE Gibeo AF], 8'5: 10099-141); PBS kif). Transwell /NE ($85: 21-031-
CM. 3470) M HEE Corning A F]; MEE M. PMSF & HEEHIHI57). RIPA . BCA
A& Western blot i85 &  EAU 77 & (155 : C0203-500ml. ST2573-25g. P0045-100ml.
P0010S. P0002. C0071S/C0071L) & H LilgFH = R AF]; Wik, RT-qPCR ilfl& (H'5:
AG11707.AG11701)0 B 3 ve s 424 4~ 7] : GAPDH — 41 (Affinity A &, 575 : AF7021);
0-SMA —Hi. T HJE (CollagenI) —PHi. RUNX3 —¥Hi. Ki-67 —Fi (155 : 55135-1-AP.
14695-1-AP. 27099-1-AP. 27309-1-AP) & H X Proteintech A 7]; FIE. RIE U (EH
Abcam AF], 5i5: ab150113. ab150064), H A T2 A K RT-qPCR 519 (3 1), si-



RUNX3 HIHHEEREGHK, FH AN S: 5°-GCAACGCUUCCGCUGUCAUTT-3’; AS: 5°-
AUGACAGCGGAAGCGUUGCTT-3"»

x 1519751

Tab.l1 Primer sequences

Gene Primer sequence (5'-3")
F: TTGATTCTCTAGGATCCGGGC
RUNX3
R: TCGAAGGTCGTTGAACCTGG
F: CGATGGATTCCCGTTCGAGT
Collagen I
R: CGATCTCGTTGGATCCCTGG
F: GGCATCCACGAAACCACCTA
o-SMA
R: GTATGCGTGTGACGGCTCTA
F: CTGGAGAAACCTGCCAAGTATG
GAPDH

R: GGTGGAAGAATGGGAGTTGCT

L3 A

AR TR TR S (S SW-CJ-1B) 1 H H E 7554 A PR 2wl s 518 %O B
(B%5: IX71) g H HA Olympus Corporation A H]; CO, 357848 (A5 : HCP-80) WH I
W IR A F] B UEAX (5 G:BOX-CHEMI HR) W 4 % [E Syngene /A F]; SEA 98 E
= PCR ¢ (#15: CFXMaestrol) 1§ H 3% [F Bio-RAD A ]; BbRiX (5 : VarioskanLUX)
) I £ & Thermo Fisher Scientific A #]; KR E 0L (A5 : Centrifuge 5430 R) 14 [ 44 [F
Eppendorf A #]; WK KEM (B5: YXQ-LS-50SI1) 1 [ _F 8RBT AW as i 4 R
A KR (5. M-Blot H4000) 1y H B 5t P RRECRHEA R 27 26t S
NanoPhotometer® N120) 4 H & [E Implen 22 #] .

1.4 Hi
1.4.1 HSCs ¥

HRIBIAE 37 °C 5% COL 3574, fE5A 10%FBS 1 % 2 -85 % & [1) Dulbecco £
K Eagle 775 (DMEM/F-12) 535, IR 20, 085 2 90%1 & i F g
EAMHAE AT, FET 5 SS9t

1.4.2 HSCs HIiEAL

JEHUAL T 0 BOWU AR HSCs,  $ MEFR LN M AL AR AR e Fh T A s o2 m, BT
EIR COp BFFEAH R HEAT H MBS 9% . (6 TE ML DMEM/F-12 £ 37 505 I B 41 i 111k £ 9% 12
h, BffESE4Y 5 ng/mL TGF-B) MG MIERE IRk, RELdbAT 197 24 he S/ SEan
SACER S, SR FH BRBEH A0 v 3 B N BE A B 34T 250 (900 r/min, Smin) W4, FTfS4iiayt
WA PBS GG, 0BT A RNA hHR AN (1 5 BN IR 40 M 45 RISt

1.4.3 siRNA-RUNX3 ¥y

R B B AR 28 10 B ) HSCs BRSNS F%, 2230 (900 r/min, Smin) Y&



BRI LA 1x10° AN/ml % BE & PRI R, /R Fh 2 6 FLEE R, BALE EIEA 2 ml 4
J B o AR UG BE 20k 80% LA BB, I 5 ng/mL TGF-B; 175 31 R B3 T IS LT 100,
BT 37°C. 5% COARIRIEFEA PRS0 24 he SERRMEAL)S, SLIG2H Ak 2 1 7 Y L
DL YR A E SR RS, RUNX3 HERE siRNA 558 SIS 5 A LA, [H
I LS 2 A e HR 2, DL S A M 78 0 L3R 1 2 L (R Ll HR 2 . T Kb B 35 T G J
4h e LRI, AREEARUERT IR E T 4ERF 48 h LU R R8sk TR . i b4y
W 3 Y DA DR A P S

1.4.4 LA

T 6 FLAR e AP AL T X BUH A K 1 HSCs, SEEG 4 NIEH X8 ZH (Control 41) FISLZLS
4 (TGF-1 4, JERHE 1.4.2 AP IRACFA A, MRIE 1.4.3 IR, RIH/NFHE RNA #2[H]
PEXIEZ] (TGF-Bi+siRNA-NC 4H) 2% ] siRNA-RUNX #% 4L RUNX3 JTER 4 (TGF-
B1+siRNA-RUNX3 41).

1.4.5 Western blot £l

ZARIE AR AL (BEFLINN S PMSF ) RIPA 2425 100 uL) J&, AREA T 4°C
IR F AR PRFFEL A 30 min. B SR 58 XM RSB 2T E 08, B0 (13250
r/min, 30min) LA BRANMAE T, BSOS R IS T E AR BRI . R BCA EHTEE
A G FEAR AT hRdEAE =4, B EEAR O E 562 nm KRG B JE S ARAE T 2R
SEHGERE, WEREAMABHTEI k. Bk R EHEAKBEE PVDF i, #REHK
U TBST el i 3 I S%IBARWA: £ AV = i3 41 2 h, TBST ¥t /5 B T 4 °CH#E
K 5% 5P GAPDH —3t (1 :50 000); a-SMA —3% (1 :5000). Collagen I —#7 (1 : 1
000>, RUNX3 —$i (1:2000) §¥ & 16 h, XHEIRE TBST Pk 3 %, SHeqM: R,
HalF —H0 (11 10000) FEREIEFERIEE 1.5 he ALK RGIRBUE A4 B,
{3 ] Tmage) MG T EXT H bR 26 5 GAPDH W HHT K AR 2 b, AT Seab b %
B3 RE S DA R v S .

1.4.6 REUS RNA RifsEs

Tl LIRSLIG D IREE SR, JePrEr IR 5 H PBS iEVE 2 IR, 1EH] TRIzol 1842
RNA. 7 6 B AR I R B 2 I 571 5 1 B a0 e 5%
1.4.7 S£RT e EE PCR (RT-qPCR)

F2 I8k szag A ISR EL cDNA, 3/ Bio-Rad CFX Maestrol 1.0 Real-Time £ %% H ¥

BT BRI . L GAPDH 1 N2, K 27" Tt 5 mRNA FIFHX Rk &
(£ 1o

1.4.8 R

HSCs 4IE A H 4% % KR EEREE )G, 15960 0.5% TritonX-100 HiE k. (£ 5% BSA
HEATBEWT . AR5 AME 5 a-SMA (1 :200). RUNX3 (1 :200). Ki-67 —#i (1 : 200)
E4°CRIEER. ke, BHMNARE. %RIE P (1:200) E=FHEFHE Lh. 4150
1% DAPL &2 4%, i 580 A B WL R it 4 e

1.4.9 EAU %68



I PRt ¥ e Ak T 0 5O B B A B, 3 M R S AR FLLY 1.5 10+ N0 i 1) 2% P e T
24 FLIEFRR PR T SR R A A LIRS EdU 15 AR dE (500 pL/AL),
BT 37°C. 5% COIEFFHTEFE 2 he Fricdil)G, KH PBS S dsk 3 IRLL LR ARG &
Rl kM T =RALFE T HSFLIEN 4% 2 KPBEREE 2 h, FFEREER G PBS 5k 3
W BEJE R 0.3% Triton X-100 WAL 15 min, BB 5EHUG B E PBS Meik L, ™
H 2 BRI S U0 B B Click Jea s IR GW, BEG AR R M FLINAN R RV AR 300 uL
ML, TEERWEEPE 30 min. BERIEEE PBS WIRIEDE 3 I, SA&RAPRGEK
B 7115 DAPL Yl sSEfiiz Z 5. et rse i, Wz E T 506 B N 2 e A
GRE, TS ARRNAE T TS .

1.4.10 ZHAERIJRSLLS

EFHERAE 6 fLEF IR Rt 3 ARSFI-TATIAEL, BRI S I s i A A
AL ERZH PR 20 B B AR AL 3 BERE R T AL - AP R A KR E S 2L & ), KM 200 pL
T RS W A 4 Sk 3 LT FLARCT T B b T £ 1R 5 T P 2 B 0 BEAT R R AR, TR 3
SRS AN 77 KRR IR S, RHJE R PBS BaRULEs 3 X LURER S 4 A
ST 3% e At IRk . A E O B MBTEET 0 h AR GRS, R R RIRIRE T
fHHE CO B FRAM k% . 05l TALBRJG 12 h J 24 h B[R], % ] —RIJR X 380k AT 2 A8 W
%2, KM Imagel BB AN RIRIAGHEATHCTASE, FEETT S ARAR L, DLtE AL
PG LIRIERS E R . AR FLRBENLER 3 LS

1.4.11 Transwell 03T 256

F4 Transwell HPITHL SLI0A R E T 24 FLIEFRIRAN, =0 500 pL Jo i i 35 77 51
/N EWIAR G R 37 °C. fHIRIEFRM IUE . BON 20 58 140 i 22 g v A b 3 5
FAJE I35 DMEM/F-12 157751 %% S i i, A 2ot 2. AR seie ki, DLAg
L 15X 10* AN INFE Z Transwell 1%, &7 3 MSTEEEAR, FTERBEAN 500
uL 7 30%fi54 75 () DMEM/F-12 Se 235 72 0 MBI SR R . KGR RAE T 37 °C.
5% CO MHIRE: FEM AL E 240 J5, I PBS 18k, BEJG T F =M 500 mL 4%% % s
AT 5 R [ E AL 30 min, 4RI 0.1%45 it 58 4 ELon 4 M ke 5 P J4 €4 30 mine 7843k
ZRRER GG, R E S R T R MR RARES, BAFEARBENLE 3 MUK
PE B R AT S R AR, A& N Imagel B M AR TR NI SR B T 4i it 2 e =
AT

15 GiitigabsE

W % B GraphPad Prism 9.0 #4748 14007, B4 Dlets%Rox, PI4La bR e
xS ¢ ke, 2 4LIE LLECR B R TT 22004, S5 P ELECK A Tukey 2 B LEAUR 50
P P<0.05 NZERA GRS FraSmimsrEsg 3 el b,

2 4R

2.1 RUNX3 7E HSCs &P L B

WK 1 fioR, 4 TGF-P; fl¥% HSCs J5, RUNX3 & [A#IEBHTIEH L0 5 E T
(Prukey<0.01), H mRNA 3% /KF 75 2 3 T+ 15 (Prukey<0.001) o AH1FF 142, 75K siRNA-
RUNX3 #4L)5, 9240 TGF-Bi+siRNA-NC i ZH 8 3 H1 B B 1 RUNX3 & [ Rk 1)
(Prukey<0.05), H mRNA 7KV T (Prue,<0.01). X N#EFE RUNX3 7£ HSCs i it



FEF I T IR IS LR R AL 7R

B 1 RUNXSEARRBHEFHRIE (%s, n=3)
Fig. 1 Expression of RUNX3 in each group (x+s, n=3)

A: The protein expression level of RUNX3 was detected by Western blot; B: The expression of RUNX3 mRNA was

detected by qRT-PCR; **P<0.01, **#P<0.001 vs Control group; P<0.05, #P<0.01 vs TGF-B1+siRNA-NC group.

2.2 RUNX3 {2t HSCs A4 AHRER S Collagen I. a-SMA mRNA HIRIE

RT-gPCR (] 2) 53R EIR, 4 TGF-Bi ALK )5, Collagen I 5 a-SMA &R )
mRNA FIEKFEE LI (Prae<0.001). #cHh, {H TGF-Bi+siRNA-RUNX3 ¥ 4% HSCs
Y Collagen 1. a-SMA 1) mRNA Rk /KB IEMKE (Prue<0.001). XL EIRIER, T
Bk RUNX3 0] A5 2545470 TGF-B1 /5 B LT Ak 3



B 2 RUNX3 Xt HSCs H collagen I, a-SMA mRNA RiEERIFEH  (x+s, n=3)
Fig.2 The effects of RUNX3 on the expression levels of Collagen I, a-SMA mRNA in HSCs
(x£s, n=3)

*#kP<().001 vs Control group; ##P<0.001 vs TGF-Bi+siRNA-NC group.

2.3 RUNX3 #% Collagen I. a-SMA FHKRIE

Western blot £5 5 7k (& 3A): TGF-B; Hl¥E HSCs &b/, a-SMA. Collagen1 #H7K
IR THE (Pruke<0.000 1, Prukg<0.001); T TGF-B;+siRNA-RUNX3 ¥ %Lf] RUNX3
UUERA HSCs 1 Collagen 1. a-SMA )8 H R IAIKFAHEL T TGF-B1+siRNA-NC H KL B
A% (Prukey<0.000 1, Prye,<0.001)

[FS, O a-SMAL RUNX3 JL4t, 551Kl 3B iR, o-SMA 5 RUNX3
7t HSCs HERIAANH R, HIE TGF-B; A3 5 FRIAH M (Prue,<0.001); SIL[FERS, MHEELY
TGF-B1+siRNA-NC #1, TGF-B;+siRNA-RUNX3 ZH ' o-SMA. RUNX3 ik & U] & FEAK

(Prukey<0.001), UEBAHE [ YTER RUNX3 241 HSCs H 41 4E A0 AH OC Ex 1 i



3 RUNX3 %t collagen |, a-SMA BBEFIERIHM  (xts, n=3)
Fig. 3 The effects of RUNX3 on the expression of Collagen I and a-SMA proteins (X+s,
n=3)
A: The protein expression level of Collagen I and a-SMA were detected by Western blot; B: The expression of -
SMA and RUNX3 were detected by immunofluorescence; ***P<0.001, ****P<0.000 1 vs Control group;
##Pp<0.001, ##P<0.000 1 vs TGF-B1+siRNA-NC group.

2.4 RUNX3 JTERINH] HSCs KA TE 1+

Ki-67 i e sins (B 4A) 45857, H TGF-Bi b3 51 HSCs 5 IR ZHAH L



HFEE B S (Pruey<0.000 1. [FR, 5 TGF-Bi+siRNA-NC ZHAHE, TGF-Bi+siRNA-
RUNX3 4 HSCs HYFEIEPE B PR (Pruey<0.001). & 4B " EdU &5 RFEFHESE T i
WAL AEPIEE R TIER RUNX3 #2101 HSCs BT TE (Prue<0.01).

Bl 4 RUNX3 X HSCs FHIEMEIIME  (Xts, n=3)
Fig. 4 The effects of RUNX3 on the proliferation activity of HSCs (x*s, n=3)

A: The expression of Ki-67 was detected by immunofluorescence; B: The cell proliferation activity was detected by

EdU assay; **#*P<0.000 1 vs Control group; #P<0.01, ##P<0.001 vs TGF-Bi+siRNA-NC group.

2.5 VTBR RUNX3 X} HSCs iF% 88 S B2

YT RS Th ARG ARt Bl SA BT, 48 TGF-Br T HSCs 7840 i %l JRE S256 ik 7
TEME L E IR (Prue,<0.001). [HI, ] siRNA-RUNX3 #4344 J5, HSCs [T 3EFE 2 31 1 &
BE ¥ ( Prukey<0.001), IX$27% RUNX3 FE K (10 ER 1l 5 R0 % TGF-By 75 S 4l e iE A2 1E FH o
Transwell IZF5 5256 € &= HT 45 5 (B 5B) #E— P UESE, JTER RUNX3 6E1% 0 2 i HSCs 1]
ERERE T, SLIGH F IEAN I EEE TGF-B1+siRNA-NC 7> (Prue,<0.000 1), iZEHEIAE T
RUNX3 {E % HSCs T A et 1E H



B 5 RUNX3 X HSCs IER RSN  (Xts, n=3)
Fig.5 The effects of RUNX3 on the migration ability of HSCs (x*s, n=3)

A: Wound-healing experiment; B: Transwell experiment; ***P<0.001, ****P<0.000 1 vs Control group; ##P<0.001,
##p<0.000 1 vs TGF-B1+siRNA-NC group.
3 Wig

TSR (I SEIR R, Fes ¥ RUNX3 7E & Fgoi it J vh i 45 s AR ). SR,



RUNX3 7E &R0 MR R FE P s 2R M, RO LB 2 BB D Re s 1.
Koyama et al" R FE R, 76 NS T8 AR 5 BT AR 40 2 10 /] o R ik RUNX3 2 figitt
R PR 3 5 L R AL . AR, Torquati et all 7 £ iR of /% B RUNX3 W] LA
Y. AR, Affandietall @A 5T RUNXS 764 S WEREALAEIME A, &I RUNX3 (1)
RELLA B TR TReT gl . AR S, B0k S8 ASIRTFTIER] T RUNX3 B8 1Y 5 Ok e 2f
UM HIETE, OF L2 5 T 0T 4ed i o (AT . FEARE ST, il id % HSCs (KR 52
K, SXTHEAAHEL, RUNX3 #£ TGF-B; ¥53 HSCs AN rh Rk & 2T . 534k,
K H siRNA-RUNX3 #£4L 5 BIC 7 HSCs 4HffeH Collagen 1. a-SMA [FFRIEKF, ixseghft
B RUNX3 Xt HSCs il # BA (e #hE ]

RN RUNX3 7 HF 3ER8 A (1 L], AR5 7R B TGF-B1 5% HSCs il {44
RAHMEERY, A0 R IR 5258 & Transwell IEFE 525056 € 8/ TR B, TGF-B) B4 HSCs 13
FEE PR R P v, HOERERE R AR T RUNXS BEIRUUER S, 40U i3 s N
W, TR RE IR B A, X — B IRAIE | RUNX3 X HSCs Wi R e EfEH o 2
T RIS R, YD HEDN RUNX3 ] A ik 145 55 5 £F 4 AR S DR BERR ) e SR Bl 2R (1 AR
SEPE, AN HSCs I3 ST S EM AT . BRI S, 2k B sod i g s (e 2F
HEALFED] mRNA (FIRH B0, Bl # I AH DG & 3 I BEAR , IR 2 3 S 0 A1 5 2 AR
i3t HE (i B RERE . SRTT, 6T RUNX3 A3 T IR 2% S H TS 5 B 1R AR
FANLE], R — P . RIS SR Can R sl B A4S FEX AR 4R AL
BT _ B, T AR E B T HSCs B FhAHI R, %05 FAR AL R B R 40 Fh
KEFZESR, [FN, ARBFREE TGF-B; Fl¥k HSC iR E A SMERL, N AT ARSI
Z5, YIRS EAE ISR, Rk, ARG SR BT, M 2 Rk A
HMERRIR AT 5T RUNX3 7 HSCs 54k LA K HF 1 11 FH L]

2 TGF-B; M5 S HSCs RAFRAEG, RUNX3 FHEARIE LI, [R5 T HSCs
(RSGTE e  ARIROE RS AR ). LR AU 45 AR, RUNXS A RRIEI I 38 HSCs VAL R
ik HC 5 53T R B8 /1, T2 5 4% HE R BEERR I AL . 6T ob R B, A ALk
— PRI RUNX3 7E R A8 A% 2 T % (K T A 5 0d s W 2% & HORBERN 737, LA R il
W S R T3 HE RREIArTHLE], AR IT R T RUNX3 15 5 Sl H B BE ) R 7 5
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