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RUNXG3 i ifif#5 FAP B/ B il BRAC T i i Ae S 5 1) 55 in)
JoRA R R R R R R 4!
(FHEAKFFH W B ER MM RS B K EFH, 50 230601)

WE BHH B0 Runt #HCH 5 K+ 3(RUNX3) ZEF AL A K F-B1 (TGF-B,) 1755 19 /1N BN A B 4 4k 20 it (PEs) 36 Ak iy
YEFH, VAT 2T 24 240 R 34005 28 1 (FAP) 323k (AN ZE 5 AR A i 2 . 773k AN CSTBL/6 /N 43 B 955 3% PFs, il
FH/NTHE RNA (siRNA) AR K RUNX3 FEPR TR 15 240 M 23>0 28 FU IR (Control 41) (TGF-B, 41 (TGF-B,41) B X IR
ZH (TGF-B,+siRNA-NC £ ) & RUNX3 UTER4H (TGF-B,+si-RUNX3 41 ) , I 46 TGF-B1 JIHERE AT RUNX3 1 263k [0 42 5256, %
JHAE 1 R EN 325 (Western blot) FIISZ I ¢ % 5E 33054 5% PCR(RT-qPCR) R RUNX3 \FAP &2 T B )5 (COL1A 1) 95534 ; L CCK-8
N EAU PPAS 41 IS4 5 Gy 28 JERbR K COLIAT 5 FAPWERiA, &R 5 Control 41 L, TGF-B, 41 PFs " RUNX3 \FAP &
COLIA1 YK I (P<0.01) ., CCK-85250 w5 B X B2 Heds , RUNXS TTER 4G BE(E R R (P <0. 01) 5 EAU 3256 B,
S RAME X AT Fe A, RUNX3 TSR ZH 4 EAU PR 40 M 5 FRAK (P <0. 01) 0 S5 WbR e o /i , 5 B VX IR 20 He %5, RUNX3 7T
BRZH COL1A1 5 FAP By 2000 BEW 5 5 76 RUNX3 i A M E Siguh, FiR2OGF S M E T+ (P <0.01) . £ RUNX37E
TGF-B, 1755 T M3 PFs 4 ARG AL , 0T BB A0 1F 1] 45 FAP 33508 1 41 By 38 78 5 e B A5 A o 3 1] =TT RUNX 3/ AP 4l Sy ili 21 &4
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T Pl £ 4E 4L (idiopathic pulmonary fibrosis,
IPF ) 2 — T A1 oA Y ) 48 At R A e 1) B A
Vi oS 2T 24 20 i S 484 B/ A e 2 L A1 B Tt
TURUN 32 B9 BURAIE | d5c 28 T BUM 45 F A A BE
w2 R AR SR 5 T I8 JE A AT SE %
J&  IPF SR TS TS AN BRAR, , i i ik — 20 ) B OGB4y
AL AR ZOB T FUHE R

Jils F8C T 4% 240 e 1% A 1o UL R 2T 2 4 i % Y 5
L J2 IPF BEJE AIAZ IR0 BRIEGAR G o-F
W WUALEN & H (a-smooth muscle actin, a-SMA ) #b, i
21 4k 4N B 3% 15 85 1 (fibroblast activation protein,
FAP) A BA B e e, HS 288 B 2 4efbid
R YIAI T . Runt A %% 5% K F (Runt-related
transcription factor, RUNX) Z % i bt RUNX3 il & 5
AR A K PR T AR R AR R R E D e A
K A F - B (transforming growth factor-B, TGF-B) {5
538 N U S HE > T, TE T AT AR TP A AR
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FRUY FLAE M £F 4 Ak P& 15 5 FAP A OG5 i fil 1
LR DI REATI R A . I BIFST B £ RUNX3, 2565
siRNA I i 3Rk B 52 S50, W4 RUNX3 5 FAP
J AT YAk AH e F B /BE R 335 1 A8 Ak, b BELR: TPF 43
FHLH B P S IR -

1 #R57EE®

1.1 SCIEzhH %k 20 HME: SPF 9% C57BL/6 /)
B, H 2B R B R 2R A B S B S 00 s P e 4R
fto B /N RIS 1A 357 T AR vE S50 sh Wikt I, 3685
ZAEAT A 5256 B 0 1 37 A BT , LA AR L fa BRIk
DU G SR TR R . AR T R AL HIERK
S0 Zh W10 B 2 DL 4 AL O (4 : LLSC
20231701) .
1.2 EWIKFIRAMLEE bl RUNX3 Z s PR
5245 :27099-1-AP) . SPL FAP Z i di ik (175
27596-1-AP) K St 1 B Jie i 25 4 (type I collagen,
Collagen 1 ) Z s BEHLIK (18 : 14695-1-AP) . FITC
PRIC AL BTG TeG (525 : SA00003-2) 5 Cy3 #ric )
LR 1gG (525 SA00009-2) 1 [ I Protein-
tech 22 ) 5 /INFRATT B-actin L 5g BEPLIA (5545 :3700) 14
H 2% [ Cell Signaling Technology N ; TGF-B, " A
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ESyE| PeproTech N ) 3 siRNA-RUNX3 2 B P X 1R
siRNA (si-NC) iy _E 15 5 923 7] 45l s RUNX3 1 306
Ji ki (pCMV-RUNX3) Az 25 2 Jioki (pCMV) Il H #.7X
R AR A PR Al 5 Lipofectamine 3000 4% 4 1
3\ TRIzol i 73 H 32 [ Invitrogen 23 7] ; CCK-8
& A A AL Biosharp A Al 5 5-Z bR F-2 - i S R
(5-ethynyl-2" -deoxyuridine , EAU ) £ J}fg 34 7 6 1 12 751
&I A A RAEYIHORA BRA A 5 52 5O E
T SR R Tl B SV (reverse transcription quanti-
tative real-time polymerase chain reaction, RT-qPCR)
BT & e S S g A ) AR IR R AR
Friatf) (LG RE IR 2k | L 25 ) W H 52 [ Gibeo A H .
1.3 Al R K B £F 4 48 B (primary fibroblasts,
PFs)H A B EREEE  BI1-3 FERFLER, B
A 7L B I WA S OB (4% Y B2 R, 1. 5%~
2. 0% HE+F ) FEAT BRI, JF 38 3 A2 A8 Je 5L 52 29 71 2 1
NJRR B R T o I >R FH SR It 1% S5 22 AR A
BEJ5 # L BLUE T 75% QBRI 30 s, LA FIH B
H 0, fR s TR TR b i e
P ST A A 0 3 TR TV Y BRI $h 2% m (PBS) ,
Xof il 2H R R AT RE AL B U S i 2H 2R
IF BT AR 1 mm BN B S PBS P 3 1k
DLV BRak B LR A0 MO A o 4 R ok R Ak B Y
MLPIMA BB L IFIA S mL FUGRL 4 Y
THAL IR GZIE LT R 0. 25% Y JBEEE 1 0. 2% 11 T
U Jie Bl A SR AL B 2020 1 B FU R A T ) o
W B OB O 37 COKIRTH AL 30 min, H AL FEES
WG LM 3 ul 58 4 15 FR Bk LI 2R Ak s iz, I3
SRR B O HLEL 200 v/min Y3 B0 6 min, B0
Jo L H EWE MR B B LA TR . ESEXTH R
PEAT TR Bl S A2 AT T SRR AT AL 2~3
U, LA AR 20 M Y 500 B . 1258 UIT AT B9 TR Ak 20
P25 B A i LS T LAE T 5 Sa 8 . K
B E B 0S8, & F IE WL S 1 mL Y
B R AL A0 M A T R Ol B SR AR R B e 2
4 pLo KA BRI BRI P SR S h e
AT e B IR o T T DT A0 TR A R A K
TG BE R RE ), 455 A0 MU 5 2 LS, I 0A
TS IR A0 A PFs

1.4 ZHRENEBEXIESE S TGF-B,(5 ng/
mL) B JC L3 15 72 LR PFs 24 b, B AR SMF AL
YR . B S A5 4 41 - 25 LR IR ZH (Control
), AN TGF-B, (9 5¢ 42 15 37 2E 1 37 5 TGF-B,

il S ng/mL TGF-PB, 1Y JC L 775 15 37 b 7 24
h s BRI X6 BE S YL 20 (TGF-B,+siRNA-NC 41 ) , 7E TGF-
BRI AT L, i YL B4 % i siRNA s RUNX3 DT #R4H
(TGF-B,+si-RUNX3 21 ) , 7 TGF-B, Bl FE it -, 4% Y
A5 RUNX3 19 siRNA . A i —20 5 iF RUNX3 76 1%
BRI AR, 64T 3 38 01 &2 5250, RUNX3 1 %
K815 528643 2 20 - TGF-B,+pCMV 21 , 7E TGEF-B,
PO b, B g 23 2R pCMV 3 TGF-B,+pCM V-
RUNX3 21, 7 TGF-B, HIFCEEAl b, F Y RUNX3 i 3%
ik UKL pCMV-RUNX3, it 5 % Y 52 56 2R ] Lipo-
fectamine 3000257 , 5% YL J5 48 h I AE AN U E1 T 5 2k
iRl

1.5 WilERSFHE

1.5.1 ZmpiERieyE s PFs{E37 °C.5%CO,[HiE
B AR b s AR W L 8 e s R B R A KL T
A A RS R4 A0 %% B SR 2 70%~80% , 4
JH B 46 Sy G Il 3R 8 SR LT A TGF-B, (5 ng/mL) il
#0024 ho 7F TGF-B, 4l 3 3L Ak I, R A Lipofectamine
3000 #1356 e il % G 52 50, 53 ) i G BRE T R
siRNA (siRNA-NC) .| ! [1] RUNX3 1) siRNA (si-
RUNX3) . 25 # 5 ki pCMV & RUNX3 3t 2 35 5t b
pCMV-RUNX3, #3458 gk 21 5% 5 4L J5 48 h
WA 40 M FH T I ekl

1.5.2 Western blot # | & & %k ik PFs &3040
AEFRJE 11BN 150 pL i RIPA+PMSF 2%
BEALITA 100 pL. BEJS , B 4000 & T 4 "CEREE T i
1512 3 P% 3% 30 min DS IEZ0 A 24 fig , 145 248 5 1
MR TR0 T AR IR 250 L X 4 L i
7 B0 A BRI R B TR AN, SR )5 R BCA R
FAWSE . Rk, il T SDS-PAGE % [ HL K 7 1%
X F AT R . UK B R
3| PVDF JIE |, 8% 3 PR 11 200 mA , % #4165 (7]
FE A FEAGE (291 min/ka) $E4T o 52 AT
J& A8 5% BG4 565 B A7 3t P AR 3 2 b, I
TBSTPRIAME 3K . Z )5, 78 4 “CUKEE 5 40 b iy —
PUibAT18 R W B S, B E] R 12~14 he S E 58
B, I TBST YR I 3 1k, SR 5 76 3 T il b ik
FEORIEE P02 he Bl H TBST % 3 1K, 10
min/IK , H- 76 BE RS BUS A B AT 5% . ROk SC 5
B ) v PR AN R A AN S A AT T3
R LA RS HE A — 350k

1.5.3 RT-qPCR ## mRNA %k M40 ak2H 48
FEA FH R RNA , FF53E RNA [ J5 & A0 B 5 A A
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90 2 ST R R A RINA 330 5% 55 ¢ DNA 5 BET TR 5
PESIW, T35 AR JE RN 2 3 5 o) S R
e 1t A WA X (quantitative polymerase
chain reaction, qPCR)TR G , (.4 cDNA £ A | 57
YS9 YR A gPCR FIR AW B H qPCR A
W8 A AR YE AR M R JORAE AL 3R s T
qPCRAGIR , e RGN 5 M 585 55 i
Bty £ R0 A £ L S8 IE PCR 7= 1 5 S v 5 SR
NS 5L R AT bR fE Ak, 1153 B Ar L Y A X 2%
ik,

1.5.4  Zmjasg sisbm

1.5.4.1 CCK-87% K4 g LA Sx10°4~/FL /Y %% i
FEFP T 96 FLA , g AL BE . 430l FAbFE 24 48 72 h
J AL 10 uL CCK-8iR 7], Ak£L0F F 2 he, JH
FrALAE 450 nm % K AL %2 W 5% B (absorbance,
AH.

1.5.4.2 EdU 3L Krdifodemh T 24 fLAR
2N () s B O 7 i =g S S DO = I 1
AEEIU B R E 2 he HE  BL)E, 21T
Click-iT 5 b Kzl EAU #8 A, I H Hoechst 33342 44
¥io D6 BANEE T AR IR, B ALE LS A>T 3
FEAU BHEA I 43k .

1.5.5 S LA ARE E4N COLIAL L FAP &
Rk B AIEER T 24 S A E F |, S
AR M2 4% 22 3B W[ %2 15 min, 0. 5%Triton
X-100 i % 10 min, 5%BSA M 1 h, BfJ5 , A f
L COLIAT —HT(1:200) FIRPL FAP —HT(1:200) )
RAW 4 CME K. PBSUERT, INA FITCHRIC
B 2E BT TG (1:200) Al Cy3 BRic B2 P10 % 1gG (1
200) IR AW, I EEEIFH 1 he PBSUER)S , H
DAPIYA% 5 min, 3 J5 T 06088~ WE% .
1.6 Zit=abE 4L M4 7E GraphPad Prism
8. 0 EAT S0 HT o 4L IR) 22 S A L 35, SR BRI
2 )7 2% 53 B (ANOVA) 45 4 Tukey 2 & AR 5
JA S B B B3N AR E R, L P<0. 05
LR G EE L,

2 #R

2.1 RUNX3iTEX TGF-B,i% S H PFs 1 FAP &
COL1A1 RiZEHI B  Western blot 5 RT-qPCR %5
B (K 1), 5 Control 41 1 Y , TGF-B, 4 H
RUNX3 . FAP & COLIA1 (% & 4 Fl mRNA 235 /K P
JE(P<0. 015 P<0.001) ., 7ETGF-B, i T, 5

P X B8 ZH A L, RUNX3 U 2k 40 RUNX3. FAP Fl
COL1A1 B9 323R B (P<0. 001 B P<0. 01) . 45
R, RUNX3 A RE 3 T FAPFICOLIAL B3k,

A a b c d Ku
RUNX3 [ =% we v o o oo | [ e w0 -~ e = =] 55

FAP [wer v oo i @ o [ [ o0 @0 @0 & = = | 90

COLIAl [ s Sessamenee | [emesse s w] 140

P-actin [ === = == = wm ] - o o - -] 4D
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o
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E1 RUNX3 %t TGF-B, %S H FAP & COL1A1 KX KIS
Fig. 1 The effects of RUNX3 silencing on TGF-§ -induced
FAP and COL1A1 expression
A: Western blot analysis of RUNX3, FAP, and COLIAI protein

expression levels in Control group, TGF-B, group, TGF-B,+siRNA-NC
and TGF-B +si-RUNX3 group and corresponding quantification; B: RT-
qPCR analysis of relative mRNA expression levels of RUNX3, FAP, and
COLIAI in each group; B-actin was used as the internal control; a: Con-
trol group; b: TGF-B, group; c: TGF-B,+siRNA-NC group; d: TGF-B+
si-RUNX3 group; ~P<0.01, “"P<0.001 vs Control group; *P<0.01,
#P<0. 001 vs TGF-B,+siRNA-NC group.

2.2 RUNX3 i Bk %t Bifi B, £F 4 20 B ¥ 36 6 1 O =2
M CCK-8 524 @7 , 5 Control A1AH L, TGF-PB, ZH4H
JHLAE 450 nm &b (1 W' B {E T+ 55 (P<0.001) 5 1 78
TGF-B, HlI AR [, RUNX3 {TBR4H (9 W B (i 42 B
PR X B2 B IR (P<0.01) o EdU 25 R IR, 5
Control 4 FL#5 , TGF-B, 21 () EAU FH % 41 i R Tt 55
(P<0.001) , 7 W] 41 ffg &b T35 BR A9 G AR AS o i AE
RUNX3UTERG , 5 91 PEXT BEZA AR L, RUNX3 DT8R40
EdU BHPE 20 i 5 B AR (P<0. 01) , i — 5 75 B 40 it /K
SEUESE T RUNX3 X il - 4E G 5 AR . LR 2,

2.3 RUNX3iTEX} COL1A1 5 FAP £ RiAkF
BOSSME AP 98 G WUbp e (0,45 S 12 7« Control 4
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COLIAL(ZLf5) 5 FAP(4(0) 9 L5 5855, 4 3K, $2/8 RUNX3 1] i b [E) 8 450 P A1 4 Ak G A 2R
TGF-B, #l#4 5 , COL1A1(P<0. 001) 5 FAP(P<0.01) HRE S50, WA 3.

[ ¢ ' o B ¥ 38 9 5 SR M, 7E RUNX3 VLR )5 2.4 RUNX3EREEEXWRINEEITER Lifk
RUNX3 UL Bk 4 COLIAL 5 FAP 28 6o JE ¥4 A S84 1w, 5 TGF-B,+pCMV 41t , TGF-
TGF-B, 21 3 P X B2 0 55 (P<0. 001) o i 45 R 3= B,+pCMV-RUNX3 4 ft RUNX3, FAP & COL1A1 /Y

B , RUNX3 90 2R 7] [ i COL1A1 1 FAP 4% [ ) %% FIEKFETFE (P <0.001) . EJUKI R R, 5

A B
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EdU
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B2 RUNX3 TUBAHD I Bili B £ 4 40 A B 3 7 e
Fig.2 RUNX3 silencing inhibited lung
fibroblast proliferation
A Cell proliferative viability in each group was Merge
assessed by CCK-8 assay (absorbance at 450 nm) ;
B: DNA synthesis activity in each group was evalu-

ated by EdU staining (x200) ; EdU (red) indicates

Relation absorbance value (4,5 )
o
W
T
- - - m

S-phase proliferating cells; Hoechst (blue) marks nuclei; Merge (pink) denotes EdU-positive proliferating cells; a: Control group; b: TGF-B, group;

¢: TGF-B,+siRNA-NC group; d: TGF-B,+si-RUNX3 group; * P<0. 001 vs Control group; *P<0. 01 vs TGF-B,+siRNA-NC group.

A
a b c d
"
5 X E K
B

5r E3 SERAIIREE(A)ENZAMIEH COLIAL(L ()5 FAP(S:(0) B FKiL
REBFESITERB) %200

Fig. 3 Immunofluorescence double staining (A) was performed to examine

COL1A1 (red) and FAP (green) expression in each group,
with histogram-based quantification shown in (B) %200
Scale bar: 50 pm; a: Control group; b: TGF-B, group; c¢: TGF-B,+siRNA-NC group;
d: TGF-B +si-RUNX3 group; “P<0.01, “"P<0.001 vs Control group; **P<0. 001 vs TGF-
B,+siRNA-NC group.

Relative quantication of staining

COLI1Al FAP
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TGF-B,+pCMV 41 L4 , TGF-B,+pCMV-RUNX3 44 )
EdU BHPE 40 R T1 55 (P <0. 001) 5 9058 5 i WUbR
o 55 B B R, 5 TGF-B,+pCMV 4 F ¢, TGF-p,+
pCMV-RUNX3 41 /1 COL1A1 5 FAP (9 %¢ Y615 5 14
5o LSS M TETIESE T RUNX3 HE N T FAP 3R ik
SARTE T A ML Ak R R A MG A . LR 4

3 itig

AW FT BB T 5% S I 1 RUNX3 7 fili £F 4 4k 210
PSS TR v (9 1 R 5 T 2 440 PR 5 B 1 FAP
M FIRPEARIR R o S5 B/R 76 TGF-B, 5 F19/)
UM LA C 2T 4 4 0, RUNX A 2235 3, I 1E
] P 4% FAP L COL1A1 Kk . ThRE 7 Egm k],
TUER RUNX3 B R0 il 48 L i) S 15 5% (CCK-8 K&
EdU SEBFESE ) o PB4, 535 28 6 AUbR e 48 7
RUNX3 ITER AR T COL1AL 5 FAP 1Y %% %58 Ji /K
o Rk A1 A S I M S TS UE T RUNX3 7E 1%
AR RIRSIER . UL ES5 SRR RUNX3 A g2
T HE TGF-B, {5 5 15 il B 2T 4k 20 Jif 3% Ak 1) — 4> 2L

A

a b £ 20p

ku &

RUNX3[ == == =~ e wem o |55 5157

FAp[ = - - - -]y S 10}

o
COLIAI[ £2 #% = W o =, |4 , 05|

B—actinl- ——— — -|42 ij
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X,

FAP AR — b 11 AU 5 158 24 2 2 25 i, 76 15 1k
(1) J T A 20 v v 2238 AN AR AR S 400 B 3 Ak ) A
B R EHES SR ANE T E M KA
K FESEE" Y, ARB5E ML $ RUNX3 251k
5 FAP F35—2, $78 RUNX3 A fEim i 4% 5% 2 1 1E
[ 58 F AP, DA T 18 2T 24 200 B 35 P R e D45 o
J&i 221 3 5 ChIP-qPCR |, XU%¢ ) 25 4% 5 32k PR 45 51
K09 RUNX3 75 B 2454 FAP 2 3 7 IF IR
FE SV Rl 254 0-SMA FN1 255G W ik — 2 5¢
G R AITAL S

R FEAIAEAE R BRE « H ATSS 18 £ 2L R4
JEAC 20 AR Y, RUNX3-F AP Sl 76 44 P4 fi 21 4 Ak 455 51
W TS5 B0 5 B2 , RUNX3 I 45 FAP 119 B 3%
PE R UHE 5 W 48 R Wi . Rk AT FE TR 25
5T 1 Il £ 2 AL AR oh IF R 4l ZUKS-B030F , 45
A5 25T PR R HE AR S AL

ZE Pk, RUNX3 7E TGF-B, 155 F i PFs ii%

b, HALH o] e B6 K FAP &3k (19 1F 1) 45 , 9 1
B a b
-
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Edu-positive cells (%)
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o o o o o o
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Fig. 4 RUNX3 overexpression rescue experiment verified its function
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A': Western blot analysis of the effects of RUNX3 overexpression on the protein expression of FAP and COL1A1 under TGF-B, stimulation; B: EdU

staining assessing the impact of RUNX3 overexpression on cell proliferation

%x200; C: Immunofluorescence double staining evaluating the effects of

RUNX3 overexpression on the expression of COLIA1 (red) and FAP (green) ; DAPI (blue) was used to stain nuclei; Scale bar: 50 pm; a: TGF-p +
pCMV group; b: TGF-B,+pCMV-RUNX3 group; “*P<0. 001 vs TGF-B,+pCMV group.
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RUNXA3 regulates FAP to influence the proliferation of

mouse lung primary fibroblasts
You Junbo', Wang Xianchen', Ling Hui', Fan Jiahao', Chen Qi*, Tao Hui’*,Sha Jiming'
("Dept of Thoracic Surgery, *Dept of Anesthesiology and Perioperative Medicine
The Second Affiliated Hospital of Anhui Medical University , Hefei 230601 )

Abstract  Objective To investigate the role of runt-related transcription factor 3 (RUNX3) in transforming
growth factor-B, (TGF-P,)-induced activation of mouse primary pulmonary fibroblasts (PFs) , and its effects on fi-
broblast activation protein (FAP) expression, cell proliferation, and collagen synthesis. Methods PFs were iso-
lated from C57BL/6 mice and cultured. A RUNX3 knockdown model was established using small interfering RNA
(siRNA). Cells were assigned to the control group (Control), TGF-p,-treated group (TGF-PB,), negative control
group (TGF-B+siRNA-NC) , and RUNX3-silenced group (TGF-B,+si-RUNX3). In addition, a RUNX3 overex-
pression rescue experiment was performed based on TGF-f, stimulation. Protein and mRNA levels of RUNX3,
FAP, and type I collagen (COL1A1) were measured by Western blot and reverse transcription quantitative real-
time PCR (RT-qPCR). Cell proliferation was assessed using CCK-8 and EdU assays. Co-expression of COL1A1
and FAP was examined by double immunofluorescence staining. Results Compared with the Control group,
RUNX3, FAP, and COLIA1 expression levels were upregulated in PFs in the TGF-B, group (P<0.01). The CCK-

8 assay showed that the absorbance value was reduced in the RUNX3 knockdown group compared with the negative
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control group (P<0.01). Consistently, the EAU assay demonstrated a lower proportion of EdU-positive cells in the
RUNX3 knockdown group than in the negative control group (P<0.01). Immunofluorescence double staining re-
vealed decreased fluorescence intensities of COL1A1 and FAP in the RUNX3 knockdown group relative to the nega-
tive control. Under RUNX3 overexpression conditions, these fluorescence signals exhibited a partial rebound (P<

0.01). Conclusion
positively regulating FAP expression. Targeting the RUNX3/FAP axis may represent a potential therapeutic strat-

RUNX3 in TGF-B1-induced PFs may promote cell proliferation and collagen synthesis by

egy for pulmonary fibrosis.

Key words RUNX3; primary pulmonary fibroblasts; fibroblast activation protein; proliferation; pulmonary fibro-
sis
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