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5 :T1300 D371, L K E R A R A F]) 5 Rk
a4 1L (5% 5 . FB25015, 35 [ CLARK Bioscience
ova)) sEA N TGF-1 A (185 :100-21C2UG, 3£
Peprotech 2y 7] ) ; RIPA Z4# 3 ( 555 : PO013B, |-
BE R REVHFARABRAE]) R ECL k22 &
JCIRY (175 BLA0O12 , 37 b DU 5256 T fh A PR 2
H]) ; CCK-8 ik H (155 . CK04, iR A FRIH A
FRZYE]) s BRD4A 551 JQ-1 . HMGB1 1l 551 H- it
& (glycyrrhizin, GA) (585 :S7110,52302, 52 [ Sell-
eck 23 ) ; tHMGBI ( 585 . H4652, 3 [ Sigma 2%
H]) ;BRD4 Hifk HMGBI $i1Ak ZO-1 Hifk TGF-B1
Pk, Smad2/3 $T &, p-Smad2/3 $T 1k (1} 5.
R381011 ,R380710 511417 250346 382472 251795,
BB IE R4 I H AR A IR THAE A W] ) ; CDHT Hii4 | Vi-
mentin $T & | GAPDH #T & ( 1% 5. 20874-1-AP,
R22775 .60004-1-tg, 3¢ [F Proteintech 23 &) ) ; LI =EHT
NSRBI ($25.S0001 , SE [ Affinity 23 7 ) 5 CO,
R4 AR (35 [ Thermo 23 7)) ; SDS-PAGE
TRACHHE EE Y ( 3& [ Bio-Rad 23 1)) 5 fb2 &G A%
R ( ISR AR ARAF) .

1.3 FHik

1.3.1 #@wjeEjrl EMT #8235  MLE-12 40/
BETEA10% GFME 1% THER -HEEN
DMEM/F12 #5555 B F 37 °C 5% CO, K
FEFATR R R L 40 % 35 3 90% ~95%
BHEAT A ARAZ AR O B8 K ) MLE-12 20 i 31
Ki3R % 60% fl A 5, 43 9 5,10 ng/ml 9 TGF-
B1 Hilli# 48 h,

1.3.2 i ff MLE-12 400150 9 7 4. IE %
iR 19 MLE-12 403 XF #8245 ; FH 5 50 nmol/L JQ-1
(359 50 F MLE-12 4148 h,ic>h JQ-1 41 ; fii /i
£ 10 ng/ml TGF-B1 IR K15 9% MLE-12 ZHiJif1 48 h,
10N TGF-B1 4 ; f# FH % 50 nmol/L JQ-1 A110 ng/ml
TGF-B1 3537 H s 3% MLE-12 401 48 h,iC M TGF-
Bl +JOQ-1 £H; {#i FH & 100 wmol/L GA X337 H B33
MLE-12 #H fifd 48 h,ic N GA 41; i FH % 10 ng/ml
TGF-B1 A1 100 pwmol/L GA ¥ & £ K5 3% MLE-12 40
J1 48 h,iC N TGF-B1 + GA 41; {#i 1% 10 ng/ml
TGF-B1,50 nmol/L JQ-1 F13 wg/ml i rtHMGB1 %
FEFBEFE MLE-12 4 48 h,ick JQ-1 + TGF-B1 +
rHMGB1 4 .

1.3.3 CCK-8 s:temltafaiE A WE2n M B 4L fh
T 96 FLARH (8 000 4t L/ fL) , =7 21 L I BE 16 ~
24 h J5, R FHAS A #e B (50, 100, 200, 400 , 800

nmol/L) [ JQ-1 AbBH , AF2H ¥ 3 A FATaCH0FL, Bs
7 48 h J5EALINA 10 wl CCK-8 i, 4k k5552 h
Je, LA 450 mm AN 4 FL IO A, JF 4 B =X
ARSI E

1.3.4 Western blot %W & & & & & ffi ff] RIPA
S 5% PhRAE VK I 24 A AN M JS FR OB R 1, BCA T
W E W, 28 SDS-PAGE R IE H Uk 73 55, %
BEAEMMRA AR L, B HERT AR T
5% (LG 0K v i IR A 2 b, I B R R T —
i 4 CHE, Tris-HCI 28 MR A W VERR 3 K, BRIK
10 min, PR BRI E 2 h, Tris-HCl 28 b3k
VSRVEIE 3 Yk, B 10 min, JH ECL fb2% & 6k i
5%, M Image J A% 86 11 550 64T IR BEAB 4347,
PL GAPDH fE RN Z: i34 HIWE 5 GAPDH JK
BEE Y HUE

1.3.5  X\JR 55 3o th ) tm 0L iE A5 4k ¥ MLE-12
MR T 6 fLAR, 40 ML BE 16 ~ 24 h J5, 200
pl 463k T B T LA AT RIR, 7 0 B 2 — , W
RegRdk ), BB R % v ER A e 3 WK, Z JE B AL
JIA 2 ml 55323 e BUT & 3 AR08 00 BF R 4730
M H5 57 48 h JE PR THA IR (i Image J 4431
AN AT RS AR, A A% 1 B EUAE Sy S WA L RS
BE IR AR, AR TR LU O B 40 it %) 3T 7% 8 )
9, T E S = (0 h MYRIX B - 48 h
YR X 381 ) /0 h R X8 A x 100% , 5256 5
B3,

1.4 Sit=4IE i SPSS 23. 0 AT 4T
IR, TR LR BB ]« + s TR, PIAHEL
P 1] () LR A 7 REAS ¢ K56, 22 41 TA] 9 EL ok
FHEARNE 7 208, P<0.05 mE R A G %5
X,

2 gR

2.1 EMT #BBEE 40l 5.10 ng/ml )
TGF-B1 HI3 MLE-12 4/ 48 h, Western blot 455 {2,
7N, SN AL, 5 ng/ml TGF-B1 41 ZO-1 B %
{f%, Vimentin ,a-SMA . BRD4 1 HMGB1 #3538
10 ng/ml TGF-B1 Z4H CDHI .ZO-1 [#{, Vimentin , -
SMA .BRD4 il HMGB1 [J&iA# (& 1A .B) , Vi L
ER LRI G EE X(P <0.05) . 523905k
B2 10 ng/ml TGF-B1 F4&: EMT 5%,

2.2 ##l BRD4 3 EMT, TGF-Bl/Smad2/3 & #%
MRMRTERBE NI  CCK-8 45 R R, A[F
W JQ-1 AbFE MLE-12 ZHffl 48 h J& , AN M HIbEH
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Fig.1 The protein levels of EMT markers, BRD4 and HMGBI in cells
A: The expression of EMT markers in cells detected by Western blot; B: The expression of BRD4 and HMGBI in cells detected by Western blot;

* P <0.05 vs 0 ng/ml TGF-B1 group.

JQ-1 He B2 By 3G i F B, Horfr, 50 nmol/L A1 100
nmol/L [ JQ-1 AP MLE-12 41 i J5 %) 40 Bt 7% 1 43
He 43 31°h 909% F169% ,200 400 800 nmol/L JQ-1 £
IS I TF 60% (K1 2A) , Western blot 2551 i
7,50 nmol/L F1 100 nmol/L Y JQ-1 1 & {ik BRD4
EARR(E 2B) . HILEER 50 nmol/L JQ-1 #
X8

KA JQ-1 4l BRD4 ()% 34, B # BRD4 £
TGF-B1 #5F0) EMT BRI p () nf REMEH ., anf&l 2C
FIi7RN, 5% B4 e8¢, TGF-B1 A3 4H CDHI 33k
A, -SMA Fil Vimentin 253600 5 TGF-B1 4H
L, TGF-B1 + JQ-1 41 CDHI Ay KB, «-SMA
1 Vimentin E"J%\%lﬁ?l‘%, VL B85 R 22 R IA it 2
HEX(P<0.05),

K 2D frs, 5 XA R, JQ-1 4 BRD4 |
HMGBI i35 BT AL (P <0.05) , TGF-B1 & p-
Smad2/3 JCH & 75 4k, TGF-B1 246 BRD4 . HMGBI |
TGF-B1 F p-Smad2/3 ik LT+ (P <0.05) ,{HL:
TGF-B1 +]JQ-1 BeA 45 , 5 TGF-B1 41k, U I+
HHARBHTFE(P<0.05),

R S 96 25 i oR 50 R4 F %, JQ-1 2140
T A% RE 1 JCH 254k, TGF-B1 ZH 40 it A% BE J1 38
(P <0.05) ,{HZ TGF-B1 + JQ-1 AAFE, 5
TGF-B1 4l b4, HiERE ik 1 F B (P <0.05),

2E F,
2.3 #1%l HMGBI1 ¥t EMT,TGF-B1/Smad2/3 i#
BURMMBIHE AN WE 3A - C R,
WeRE R 100 pmol/L 1) GA AT #I | MLE-12 4 Jf
HMGB1 A28 (P <0.05) , Kk, #EH 100 wmol/L
1) GA #ATIE 2508, H— Dt LB, 5 X IR
FeA, TGF-B1 Ak BEAT B AR CDHI By R 3k, BN o-
SMA F1 Vimentin [ 33k 155 EMT )& 4, F-38
BRD4 HMGBI ,TGF-B1 } p-Smad2/3 () Z%ik, ik
I GA 4l HMGB1 138355, v B 5 22 i EMT 1Y
KAV A DA B IR (3 P <0.05)
YRR SE a6 25 2R W, 50 A L, GA 4
AL BE 1 JCHH A5k, TGF-B1 44t A2 e
HAN(P <0.05) , TGF-B1 + GA B4 AL RIS | H 40l
TRAES FIE(P <0.05), WK 3D \E,
2.4 HMGBI1 i % i% 38 4 % ¥ BRD4 #J &l XF
EMT ., TGF-B1/Smad2/3 & 8% & 40T 7% 85 TR
Mg il 4A s W R 3 we/ml B9 THMGB1 7] 44
hn MLE-12 41 Jfi tf HMGB1 B3k (P <0.01),
I, PR 3 we/ml (1) rtHMGB1 #5475 223856, #F—
LA R B (E 4B .C) , 5XF AL gL, TGF-B1 4b
AT AR Z0-1 B335, B8 «-SMA 1 Vimentin [
XKk, BES EMT 724, 3381 BRD4 . HMGB1 . TGF-
B1 J% p-Smad2/3 ML, 11K H JQ-1 #ii| BRD4 1)



- 250 -

BMEMKFF® Acta Universitatis Medicinalis Anhui

2025 Feb;60(2)

FikJa, W R EMT 1) & 4 IR T BRD4
HMGBI \TGF-B1 K p-Smad2/3 % IR E kK, 4K
M%) rtHMGB1 |38 HMGB1 9363k 3% % 1 1 JQ-1
M BRD4 3K 1M & ff i TGF-B1 i S A9 EMT I

A

—_
(=3
(=3

HMGB1 \TGF-B1 F p-Smad2/3 #4515 K F 1

FEAR (¥ P <0.05)

20 ) 9K S e A5 R W, 5O

R 21

=

It s,

TGF-B1 41 RE 134 n (P <0.05) ,JQ-1 #l

B JQ-1 (nmol/L)
S 80 TN 0 50 100 Ku
£ 60 Ann 152
N L BRD4
; JAVAVAN
3 20 GAPDH 36
O 1 1 1 1 1 ]
0 50 100 200400 800
JQ-1 (nmol/L)
C a b ¢ d ku 15 207 20F
125
CDHI1
= 215t - 2 LSt
s 10 E: . 2
. . #
Vimentin o % 10k 910}
05 : >
4 :
0-SMA 8 205} 205t
S
GAPDH 36 0 0
a b ¢ d 0 d
D 1.5-
a b c d ku o *
o ) -
BRD4 152 2 Z10bL %
5 .
S Q
HMGBI 25 a 8oslk
o =
@ =
TGF-B1 45 0
a b ¢
151
p-Smad2/3 60 .
= 5, g T
L g 10f
Smad2/3 60 z 10 a
= e
= o
= 0.5F T 05T
GAPDH 36 = g
2 7
[=F
0
0 a b ¢ d a b ¢
E a b c d F
60 .
—L
= #
oh % 40
S
s
&
E 2
3
@]
481
0

E 2 #0% BRD4 Xf EMT,TGF-B1/Smad2/3 & 8% LA % 48 BT 78 8% 11 9 851

Fig.2 The effect of BRD4 inhibition on EMT, TGF-p1/Smad2/3 pathway, and cell migration
A Cell viability detected by CCK-8;B: The expression of BRD4 detected by Western blot; C: The expression of EMT markers detected by Western
blot; D: The expression of BRD4,HMGBI ,TGF-B1,Smad2/3 and p-Smad2/3 detected by Western blot; E,F: The migration ability of the cells detected
by scratch assay and its statistical graph, bar =500 wm, x40; a: Control group; b: JQ-1 group; ¢: TGF-B1 group; d: TGF-B1 +JQ-1 group; “P <
0.05,222 P <0.001 vs 0 nmol/L JQ-1 group; * P <0. 05 vs Control group; *P <0. 05 vs TGF-B1 group.
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Fig.3 The effect of HMGBI inhibition on EMT, TGF-1/Smad2/3 pathway, and cell migration
A The expression of HMGBI detected by Western blot; B: The expression of EMT markers detected by Western blot; C: The expression of BRD4,
HMGBI1,TGF-B1,Smad2/3 and p-Smad2/3 detected by Western blot; D,E: The migration ability of the cells detected by scratch assay and its statistical

graph, bar =500 pm, x40; a: Control group; b: GA group; c¢: TGF-B1 group; d: TGF-B1 + GA group; * P <0.05 s Control group; *P <0.05 vs
TGF-B1 group.
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Fig.4 The effect of inhibition of BRD4 on EMT, TGF-1/Smad2/3 pathway and cell migration reversed by HMGBI1 overexpression
A The expression of HMGBI detected by Western blot; B: The expression of EMT markers detected by Western blot; C: The expression of BRD4,
HMGBI1,TGF-B1,Smad2/3 and p-Smad2/3 detected by Western blot; D,E: The migration ability of the cells detected by scratch assay and its statistical
graph, bar =500 wm, x40; a: Control group; b: TGF-B1 group; c: JQ-1 + TGF-B1 group; d: JQ-1 + TGF-B1 + tHMGBI1 group; * P <0.05 vs Con-
trol group; *P <0.05 vs TGF-B1 group; €P <0.05 vs JQ-1 + TGF-B1 group; “ P <0.05, 2P <0.01 vs 0 wg/ml rtHMGBI.
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B, EMT S A LA £F 2 40 it ) 2 22 0 Xz —,
P LR 4 A0 = A ek P 200 i A/ o 2 S UM
TP, e s e i 4T dEfb i EE R A, [,
EMT 1l R 4 fb b & 35 5 mEAE R,

TR ) 38l I A s 485 46 38 B 1 R e E A
JHE R I AT i Ak B B A R I8 B3R 9T R AR
BRD4 75 g 2T 4 Ak g s vh i 4 T E 8T iz i
PRI Bk R TS/ RE S 4efbsimih R
FAAL A1) JQ1 $4H) BRD4 Fik 5, nl 3@ 1 98 55
EMT SERERZZ M 1 4 i), AR ZR BTN
I £F A Ak M) BRD4 (1) 3% 15 RE % 410 1l il Bl 2T 4k
NN YOI 27 2k AL AR T DR i A 4L . Tian et
al "G LB, BRD4 S 5 TGF-B i F19 /<l
B Z0HE EMT A 72, HAm6 BRD4 A9 35T
U3 TGR-B 75 5 1/ BUIG 27 4k, ABF 58, 78
TGF-B1 i S il b K2 40 EMT £ BRD4 1Y
FEIRIENN, TGF-B1/Smad 18 #1751k , BRIk BRD4 1k
Ja A B> EMT /4 % A4 I TGF-B1/Smad #
PRIGAL, RIE, /0 BRD4 1263838 AJ LA A AT i v, b
FANME 3T B 6 17, X #2 7R BRD4 7] fE i i TGF-
B1/Smad 1555655 5 WA Ml L K 40 EMT 53
., HMGBI1 2 —Fh) iz FE7E T HAZ 4 M A% 0 i
63l P R s 100 S A Vi I € [ E4 B2 R ]
AN B HMGB 235 1T 4 3 sl 1 1 TGF-B1
I EMT s B2 fe #EVE . ) HMGB1 193K iAfE
% TGF-B1 53 1Y AS49 4 EMT 372, 3+ H.
HMGB1 7] i3 1845 TGF-B1/Smad {55 5 2 5 /)
RS PR 05 5 I 27 Ak, AR B S3E A 8 4H i
HMGB1 1335 KR 58 HMGBI J& 75 0] LA i 8 15
TGF-B1/Smad {55 # 2 5 TGF-B1 %5 1Y MLE-
12 4ffg EMT 572 , % B0 HMGB1 1Y 3Rk [a) A4
#il T TGF-B1/Smad 155 7 7, W55 T EMT H- i &%
T bR ALY ST R T, IR A5 kB, 7R
TGF-B1 5 5 (4 il 1 1 2 40 fd EMT A5 AL o 41 6l
BRD4 17357 LA N8 HMGB1 (9335, AR5
75, BRD4 AJ 75 HMGBI 263532 5 K BB
PERT 95 B Y (1 R RE [ VL, 3X i BRD4 38 & o 45
HMGB1/TGF-B1/Smad 25 i £ 44k B WLl A 5% 12
— AR TARYE . BTk, MIRSE BRD4 AT i i
£ HMGB1 #E T 4% TGF-B1/Smad {5 55 52 51
Pl L R 4 EMT 2 #2 , AHBF5E T 8 BRD4 119 [H]
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BRD4 regulates alveolar epithelial-mesenchymal

transition through HMGB1/TGF-1/Smad pathway
Chen Ruru', Han Lu', He Hailan'?, Hao Xiaohui'”, Liu Heliang'”, Guo Lingli'"’
('School of Public Health, North China University of Science and Technology, Tangshan 063210;
*Hebei Key Laboratory of Organ Fibrosis, Tangshan 063210 *College of Medical Technology ,
Chengdu University of Traditional Chinese Medicine ,Chengdu 610075)

Abstract Objective To investigate the mechanisms of bromodomain-containing protein 4 (BRD4) in TGF-B1-in-
duced epithelial-mesenchymal transition in alveolar type II epithelial cells. Methods MLE-12 cells were stimula-
ted with different concentrations (5 ng/ml, 10 ng/ml) of TGF-B1 for 48 h to establish an EMT cell model. The
cells were pretreated with 50 nmol/L BRD4 inhibitor JQ-1, 100 wmol/L high mobility group box 1 protein
(HMGBI ) inhibitor glycyrrhizin acid ( GA) , and 3 pwg/ml rtHMGBI1. The experimental groups were divided as fol-
lows: control group, TGF-B1 group, JQ-1 group, JQ-1 + TGF-B1 group, GA group, GA + TGF-B1 group, and JQ-
1 + TGF-B1 + rtHMGBI group. The effect of JQ-1 on cell viability was examined using cell counting kit-8 ( CCK-
8). The protein expression levels of CDH1, ZO-1, Vimentin, a-SMA, BRD4, HMGBI1, TGF-B1, Smad2/3 and
p-Smad2/3 were detected by Western blot. The cell migration ability was detected by a scratch test. Results
Compared with the control group, the levels of Vimentin and o-SMA in the TGF-B1 group increased, and the levels
of CDHI1 and ZO-1 protein decreased, suggesting that the EMT model was successfully established. In this model,
the expression of BRD4 and HMGBI significantly increased. Different concentrations of JQ-1 could inhibit the cell
viability of MLE-12 in a concentration-dependent manner. Both JQ-1 and GA could effectively alleviate TGF-B1-in-
duced EMT, and reduce the increase in HMGB1 expression and the activation of TGF-B1/Smad2/3 pathway caused
by TGF-B1. Moreover, THMGBI1 treatment could reduce the effects of JQ-1 on EMT and the TGF-B1/Smad2/3
pathway. Additionally, both JQ-1 and glycyrrhizin could effectively decrease TGF-B1-induced cell migration,
whereas THMGBI1 could alleviate the inhibitory effect of JQ-1 on the rate of cell migration. Conclusion BRD4 can
regulate epithelial-mesenchymal transition in alveolar type II epithelial cells via HMGB1/TGF-B1/Smad2/3 signa-
ling cascade, and BRD4 may be a potential target for inhibition of pulmonary fibrosis.
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