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Inhibition of BRD4 promotes migration of esophageal squamous cell carcinoma cells

with low ACC1 expression
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Abstract: Objective To investigate the effect of BRD4 inhibition on migration of esophageal squamous cell carcinoma (ESCC)
cells with low acetyl-CoA carboxylase 1 (ACCI1) expression. Methods ESCC cell lines with lentivirus-mediated ACC1
knockdown or transfected with a negative control sequence (shNC) were treated with DMSO, JQ1 (a BRD4 inhibitor),
co-transfection with shNC-siBRD4 or siNC with additional DMSO or C646 (an ahistone acetyltransferase inhibitor) treatment,
or JQlcombined with 3-MA (an autophagy inhibitor). BRD4 mRNA expression in the cells was detected using RT-qPCR. The
changes in cell proliferation, migration, autophagy, and epithelial-mesenchymal transition (EMT) were examined with CCK8
assay, Transwell migration assay, and Western blotting. Results ACC1 knockdown did not significantly affect BRD4
expression in the cells but obviously increased their sensitivity to JQ1. JQ1 treatment at 1 and 2 pumol/L significantly inhibited
ESCC cell proliferation, while JQ1 at 0.2 and 2 pumol/L promoted cell migration. The cells with ACC1 knockdown and JQ1
treatment showed increased expresisons of vimentin and Slug and decreased expression of E-cadherin. BRD4 knockdown
promoted migration of ESCC cells, and co-transfection with shACC1 and siBRD4 resulted in increased vimentin and Slug
expressions and decreased E-cadherin expression in the cells. C646 treatment of the co-transfected cells reduced acetylation
levels, decreased vimentin and Slug expressions, and increased E-cadherin expression. Treatment with JQ1 alone obviously
increased LC3A/B-II levels in the cells either with or without ACC1 knockdown. In the cells with ACC1 knockdown and JQ1
treatment, additional 3-MA treatment significantly decreased the expressions of vimentin, Slug and LC3A/B-II and increased
the expression of E-cadherin. Conclusion BRD4 inhibition promotes autophagy of ESCC cells via a histone acetylation-
dependent mechanism, thereby enhancing EMT and ultimately increasing cell migration driven by ACC1 deficiency.
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Tab.1 Primer sequences for RT-qPCR

Gene Primer sequence (5'-3")
ACCI-F ATCCCGTACCTTCTTCTACTG
ACCI-R CCCAAACATAAGCCTTCACTG
BRD4-F TGGATGCCGTCAAGCTGAAC
BRD4-R GTTTCTTCTGTGGGTAGCTCATT
GAPDH-F AATGGGCAGCCGTTAGGAAA
GAPDH-R GCGCCCAATACGACCAAATC
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Fig.1 Expression levels of BRD4 mRNA and protein in esophageal squamous
cell carcinoma (ESCC) cells with and without ACC1 knockdown. A: RT-qPCR
for detecting BRD4 mRNA level. B: Western blotting for determining the protein

expression level of BRD4. ****P<(0.0001.
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Fig. 2 BRD4 inhibitors antagonize the proliferation of ESCC cells. A: Effect of JQ1 on
proliferation of KYSE-150/KYSE-450 (shNC, shACC1) cells detected by CCK-8 assay. B: CCK-8
assay for assessing the effect of different concentrations of JQ1 on proliferation of ESCC cells.

*P<0.05, ¥*P<0.01, ***P<0.001.
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Fig.3 The promotion of ESCC cell migration by BRD4 inhibitors. Transwell migration assay for evaluating the effect of
different concentrations of JQ1 on migration of ESCC cells (Original magnification: x100). **P<0.01, ****P<0.0001.



http://www.j-smu.com

J South Med Univ, 2025, 45(10): 2258-2269

+ 2263

KYSE-150

shNC  shACC1
QU - o+ -+

> a————e.

E-cadherin

M

r

ACC1 265 000

120 000

135 000

-

—

H3 4

Slug 30 000

H3K9%ac

B-actin 42 000

3.0

2.5

KYSE-150
realative protein level

ACC1

BRD4 E-cadherin

3.5

3.0

2.54

2.04

1.5

1.0

KYSE-450
realative protein level

0.5

ACC1

BRD4 E-cadherin

E-cadherin

sfoskokok

Vimentin

EEE L]

kokok

Vimentin

4 I BRDAZi# ESCCHAM EMT #4L
Fig.4 Inhibition of BRD4 promotes EMT in ESCC cells. The results of the Western blotting
experiment showed that JQ1 inhibited the expression of E-cadherin protein and promoted the
expression of vimentin and Slug. * P<0.05, ***P<0.001, ****P<(0.0001.

siNC vs shACC1-siBRD4, P<0.001, || 5A) ; ACC1{Ik#
I8 2 i i (I BRD4 J5 15 fiE 77 B 5% (shNC-siBRD4 vs
shACC1-siBRD4, P<0.01) . Western blotting %% % i
7R, 5 shNC-siNC 41X [, shNC-siBRD4 £ 1§ Vimentin
(P<0.01, ¥ 5B) . Slug (P<0.01) F& ik Ft & , E-cadherin
(P<0.0001) & ik B % 5 5 shACC1-siNC 20 A It ,

ACC1

BRD4

H3K9ac

B-actin

KYSE-450
shNC shACC1

+ -+

1Q1

:li-

—_—

S -
- - -

Rt

kskok
skookokok

H3ac

Slug

M

r

265 000

120 000

135 000

54 000

30 000

17 000

17 000

42 000

= shNC-DMSO
=shNC-JQ1
=shACC1-DMSO
=shACC1-JQ1

H3

®shNC-DMSO

Slug H3ac

mshNC-JQ1
mshACC1-DMSO
=shACCI-JQ1

H3

shACC1-siBRD4 4] f#J Vimentin (P<0.01) . Slug (P<
0.0001) %35 7 &5 , E-cadherin (P<0.0001) 2% 35 [ A% 5
shACC1-siBRD4 £ [t shNC-siBRD4 2H /Y Vimentin,
Slug (P<0.0001) # ik & | E-cadherin ( P<0.0001 ) 3

PLY (A



J South Med Univ, 2025, 45(10): 2258-2269

A ShNC-siNC shNC-siBRD4 shACC1-siNC shACC1-siBRD4
S s AR I,
T e =5 !b
4
ol
Mg
2
3 A
Sl
25
< bl
© PTS o sk
? 40 === g5 70 e
qx; c\o *kk o o\c 60
<30 3o 50 ***
8 o s = 40
—_— [}
g2 20 2= 30
-5 i 0 20
o & 10 2S00
ag 235 0
>
> b\ M O > O &
“ SO5S SOS S
PP PO
RN R SO
LA A SN
S TS
> 9 §~ %Q?’
B KYSE-150 KYSE-450
> >
> > O
¢ ;%éo ;%8"{9 JESRRS s &
Q'% Cj%\ Oo\ QQ\ Q,g} Q’é\ QQ\' QG\
S TS m S STy
ACC1 265 000

ACCl 265 000
BRD4 E 120 000
E-cadherin E 135 000
Vimentin 54 000
Slug @ 30 000
H3K9ac 17,000
H3 E 17 000
B-actin E 42 000

BRD4 E 120 000
E-cadherin E 135000
Vimentin E 54000

Slug El 30 000
H3K9ac El 17 000
H3 E 17 000
B-actin En 000

4.57 stk

— 4.07 ok mshNC-siNC

g | =shNC-siBRD4

L3 z #shACCI-siNC
2 E 3.0 EEEes P =shACC1-siBRD4
5 § 2.5 EEE T P
£ 2.0 . 3

2 ' skt ey
. E 159 *% dokokk P EE

= Pk dbl — Rk

o 1.01 _— sk

http://www.j-smu.com

ACCI1 BRD4 E-cadherin Vimentin Slug H3ac H3
sheosfesk sk
3.5+ R mshNC-siNC
304 ook okt =shNC-siBRD4
EETTS etk =shACC1-siNC
2.54 =shACCl1-siBRD4

KYSE-450
realative protein level

H3

ACC1 H3ac

E S R BRD4{EiH ESCCHRTTR

Fig.5 Knockdown of BRD4 promotes migration of ESCC cells. A: Transwell migration assay for
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related proteins in the cells after treatment with C646. *P<0.05, **P<0.01, ***P<0.001, ****P<0.0001.
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