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[Abstract] Bromodomain and extra-terminal (BET) family, a class of proteins that can specifically recognize acetylated lysine and

regulate gene transcription, play an important role in the occurrence and development of diverse diseases. Bromodomain-containing

protein 4 (BRD4), a member of the BET family, can combine with acetylated histones or non-histones, thereby regulating gene

replication and transcription, and affecting the cell cycle, cell differentiation and signal transduction. The up-regulation of BRD4

expression is closely related to the malignant development of various tumors. Inhibition or degradation of BRD4 can effectively control

the malignant progression and distant metastasis of tumors. Therefore, BRD4 is a promising tumor epigenetic target. In recent years,

small-molecule inhibitors and degraders for BRD4 have received extensive attention and research, and have shown good anti-tumor

effects used either alone or in combination with other anti-tumor drugs. The structural characteristics, biological functions and research

progress of small molecule inhibitors and degraders of BRD4 are reviewed, in order to provide reference for the development of new

inhibitors and degraders of BRD4.

[iley words] bromodomain and extra-terminal family; bromodomain-containing protein 4; tumor; small-molecule inhibitor; degrader

W45 ) 4 % [ (bromodomain proteins,
BRDs ) A% K25 110 MR, HA & EIRSF I
TReLs I, Wl oo 8 KK, Horb B 45 Al SR
# K ¥ (bromodomain and extra-terminal, BET)
KW % K. BET KK 4 FlvilE (1 20 0, HD
BRD2, BRD3, BRD4 HlS2 AU 5714 15 {5 45 1) Sl o
1 ( testis-specific bromodomain-containing protein,
BRDT) . BRD4 fi fif i3 3% W it 1% % %, %0 &

S HER . 2020-06-24

1 EEE . BRA&HEASL (No. 81874290, No. 81922064,
No. 81803755 )

*EWIEE: mmE, FAR;

HEFE: Hosh bR IGs L,

Tel: 028-85503817; E-mail: ouyangliang@scu.edu.cn

PPS

T Ak 1) 2H 2R A B AR 2 AR 1, O R AN Y R i B
g 3 A ( cellular-myelocytomatosis viral oncogene,
C-MYC) . ¥HF «B (nuclear factor kappa B, NF-
kB) . Kelch F£ ¥ S N Le A X & 11 1 (kelch-like
ECH associated protein 1, KEAP1 ) % 2415 51 %,
25 DNA W& . % 5% DA R A0 e e ) 2 o e 12
BRD4 YA K Al FEA MR . FLIRE . BER
T S 2 R R R R . VR — N R LIME
WAL 22 MR, 22 Bk BRD4 /N3 1410 il 371 1 e
i R X R B BT AEH], Hh OTX015,
I-BET762 L\ J¢ I-BET151 45 T i A [R] (411 PR 56
WrBe. A SCHE 2R BRD4 /N ) K HG R fige
FIRBFIEHE R, T A& BRD4 (195 1400 it 771 R R A
RS

HFd A o200 masn Hom



oFt A 2020mon Hasn Hom

1 BRD4 MIE B &S S@Eg

BRD4 j& BET KK EZ M TIaE & 1, BEiHl
S S e N [ A ik =N e oD N A
FfES i ot B B EZA/EH . BRD4 9 N K
A5 2 A ER IR = BE AR ST R IR S5 R B, B BD1 A
BD2", BRD4 fyiRE5HIR 4 4B 1 FA T HEST Y
M2HEH L, 0 IE aZ, aA. oB fl aC, Hrh, oz
oA, oB FfloC ZHJER T 2 4~ HiK loop ¥, fiE
FE S 25 5 2 R ORI HEN A R B A A
A% (VLE 1a F11b) . BDI1 #l BD2 Ay FRIR X sk 7
FEOVFIK B g7 22 5%, A B T4 % BRD4 5 Lt

a ZA loop b

B

BC loop

aC

\ H4K5acK8ac §
A wu

TRES R RS R 2 A A H A
(BD1)

oz 158 169 349 461 600 678

TR IR SS i e . BRD4 19 C RSl & —4
AU (extra-terminal, ET) Z5fsk ( WE 1c) , %
SEAIRE S TR AEIRR FAH AR, STy
B Y, Hep, RE5HEUE BRD4 SRS RN
WA R R B T X B, H BC 31 ZA PRI
ARSI MEK A, EZSETL, LI amR e
f% 5 Asn140 JE W50+ [ &5, IF5 Tyr97 Koy
T IE 7 (R U5, Ha 8 T i BRD4 fy) i 22
{75, A, BRDA4 fi4 Trp81 (W81) . Pro82 (P82)
F1 Phe83 (F83) BEMEIEL— 1 Hi/KIX, B WPF, Xf
$7 BRD4 1A BA I EH &9 (I 1d)

N i ZAloop

AL i

(BD2) (ET) (CTD)

1325 1362

a: A BRD4 &4 BD1 (8 (A% M & (PDB ID: 3MXF) ™ b: A BRD4 W 45#)3% BD1 1L 5454 (PDB ID: 3MXF) ; c: A
BRD4 (R 55T E; d: A\ BRD4 5 ZEHEAE A 4 Ik (H4KS5acK8ac) HIg{AL5H (PDBID: 3UVW) P

1 REMEER 4 50851

Figure 1 The structure of bromodomain-containing protein 4

BRD4 7 4 Jfl #% H fE % 38 o #5557 s I 1
(transcription factors, TF ) ¥ 4 3 X &% 5 2 2 |
Z 54, g JeE A S EA . R
i DA KSR AN S SRR, B RR A AR A 43 2
“HonsBhs” Dk “EE” ¥ REE R
i, BRD4 G5 IE M sk K+ b (positive
transcription elongation factor b, PTEFb) , i i %
SRAEAH, PTEFb JZ 40 EA A 1 T1 (cyelin T1) 5
20 1t ) SR s B I 9 ( cycelin-dependent kinase
9, CDK9) N E &), 5 BRD4 455 ) i fe

PPS

#E RNA B4 T (RNA pol 11 ) C it &% 4 35 1) 22
RIRBERRIL ¥, BRDA BEIIE 5% S0 4 i 25 3L 1A
P85 5 5 N7 C-MYC A B ik L 41 i g% -2 ( B-cell
lymphoma 2, BCL2) %, Z 54108, 4 i
BRIV A0 B O T A R AR P R U 2 (casein
kinase Il , CK2) W§fR{L)5, BRD4 Agid it 4 55iE
M T ps3, A FHI SR 5 ", BRD4 if
RESZ I 4 LS I 2 1 D1 (ceyelin D1) SEAHOCH £,
U517 BRD4 5 # - #2551 1 (nucleophosminl ,
NPM1 ) WAHEAER, 0l simE ™ (L 2) .

Prog Pharm Sci Sep. 2020 Vol. 44 No.9 -



. Prog Pharm Sci  Sep.2020 Vol. 44 No.9

Aurora B

ErEaaT

E2E

C-MYC, BCL2

(1Mox1 }— KEAPI (s

(e ‘
Nt " IR

/D

NSD3. JMID6
CHD4. ATADS

aia P ID

ATADS: =R IR HE A 5; Aurora B: MG B; CCL-2: CC LN FHLMA 2; CHD4: 3R Iielif DNA 45585 A 4
condensin II: BE4i 1 I1; cyclin T1: ZHf0E A A Tl E2F: IR0+ B2 #5456 A F: HMOX1: MALFIMENE 15 IL-2: 20/ 3-2
IL-8: 4/ 3-8; JMID6: jumonji C Z544k 6; NSD3: 2 AL &I 3; p53: MM p53: Ac: ZMifk: P: BfRfb

E2 REMiEER 4 M SHNESER

Figure 2 Bromodomain-containing protein 4-mediated signaling pathways
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