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[ Abstract]  Enhancer of zeste homolog 2 (EZH2) is the catalytic subunit of the polycomb repressive complex 2 ( PRC2)
that regulates downstream target gene expression, and promotes proliferation, metastasis and drug resistance of tumor cells.
In many types of tumor, overexpressions and gain-of-function mutations of EZH2 correlate with the occurrence and develop-
ment of tumors and poor prognosis. Therefore, EZH2 is a potential therapeutic target. Several inhibitors targeting EZH2 are
in development, including basic research and clinical trials which have achieved a milestone. This article reviews the mecha-
nism of EZH2 | its role in tumorigenesis, and the new progress

[WFSEEI] 2021-02-21 [f£E HHI] 2021-06-03 of EZH2-targeted inhibitors.
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Figure 1. Characterized Domains with Potential Functions of EZH2 and the Mechanism by Which the SET Domain Cataly-

zes the Methylation of Lysine Residues on Proteins

WBD: WD-40 binding domain; D1: Domain 1; SANT. SWI3-ADA2-N-CoR-TFIIIB domain, histone interaction; D2: Domain 2,
SUZ12 interaction; CXC: Cysteine-rich domain; SET: Catalytic domain. AA: Amino acid; Arg: Lysine; Me: Methylation; SAM S-

adenosylmethionine; SAH : S-adenosylhomocysteine.
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Figure 2. Mechanism of EZH2
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The PRC2 complex consists of the four core subunits: EZH2, EED, SUZ12, and RbAp46/48. The PRC2-dependent pathway methyl-
ates histone substrate (H3K27me3) and non-histone substrates (e. g. GATA. ) in a PRC2-dependent manner; the PRC2-independent

pathway regulates downstream gene transcription by methylation non-histone substrates (e.g. RORa, STAT3, and AR) in a PRC2-in-

dependent manner or by forming transcription complexes with other factors.
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Table 1. Chemical Structure, Mechanism and Indications of EZH2 Inhibitors

Compound Chemical structure Mechanism Indication Reference
DZNep NZY HQ OH SAH hydrolase inhibitor ~ Breast cancer cells, bladder [41-42]
HoNT Y N cancer cells, lung cancer
N=/ cells
OH
EIl N ? Selective SAM-competi-  DLBCL cells [43]
Hlﬁ tive inhibitor
N o )
N
91 N
GSK126/ /_i/;\y Selective SAM-competi-  EZH2-mutant lymphoma,  [44,54]
GSK2816126 = @_&‘ g™ tive inhibitor solid tumor
H’\_/N _
N )
GSK343 (T Selective SAM-competi-  Breast cancer cells, prostate [45]
O NH O tive inhibitor cancer cells, etc.
b N b}N
N‘ 2 )\
GSK926 Q /—bf Selective SAM-competi-  Breast cancer cells, prostate [45]
NH )—NH tive inhibitor cancer cells, etc.
N N &
A ]
N‘N
L
EPZ005687 I;Y Selective SAM-competi-  DLBCL cells [46]
Oy NH © tive inhibitor
oy
oo™y
EPZ6438/E7438 Cl Selective SAM-competi- NHL, DCBLC, follicular [47,52-53,55]

( Tazemetostat )

EPZ011989

ZLD1039

CPI-1205

PF-06821497

UNC1999

OR-S1(X =Br)

OR-S2(X =Cl)

DS-3201b

tive inhibitor

Selective  SAM-competi-
tive inhibitor

Selective  SAM-competi-
tive inhibitor

Selective  SAM-competi-
tive inhibitor

Selective SAM-competi-
tive inhibitor

EZH1/EZH2 dual in-
hibitor

EZH1/EZH2 dual in-
hibitor

EZH1/EZH2 dual in-
hibitor

lymphoma, etc.

DLBCL cells

DLBCL cells, breast cancer
cells, etc.

DLBCL cells

DLBCL cells

DLBCL cells, MCF7 cells,

ete.

DLBCL cells, AML cells,

solid tumor

NHL cells

[49]

[50]

[51]

[57]

[58-59]

(Table 1 continues on next page)
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( Continued from previous page)

Compound Chemical structure Mechanism Indication Reference
MS1943 T EZH2 degrader TNBC cells, DLBCL cells [33]
NH O
ﬁgﬁi
JeS SV S A
PROTAC #1 Nv&j;( " EZH2 degrader ( PRO-  DLBCL cells [63]
Py J H H OHEQ TACs targeting EED)
A
oty
Q\
PROTAC #2 Haw EZH2 degrader ( PRO-  DLBCL cells [63]
o~ @W%HN TACs targeting EED)
Leagt e
e Lo
UNC6852 EZH2 degrader ( PRO-  Hela cells, DLBCL cells [64]

E7 LN O dH

GNA002

SKLB-0335

EZH2 degrader ( PRO-
TACs targeting EZH2)

EZH2 covalent inhibitor

EZH2 covalent inhibitor

TACs targeting EED)

DLBCL cells, NSCLC cells [65]

Head and neck cells [66]

SU-DHL-6 cells [67]

SAH: S-adenosylhomocysteine; SAM: S-adenosylmethionine; DLBCL: Diffuse large B-cell lymphoma; NHL: Non-Hodgkin lymphoma; AML: Acute my-

eloid leukemia; TNBC: Triple-negative breast cancer; PROTAC: Proteolysis targeting chimeras; NSCLC: Non-small cell lung cancer.

5 RESTE
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T Bk /I I R T 98 . H i, FDA MfE—
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P TR AE AL R PE b BRI RYIRYT . AR EZHL/
EZH2 XUHE 5 400 4] 500 2 A7 58 58 i 0 MR O, (H 1%
TERRERIVE AT RETE R, &4 EZH2 3fil50% EZHI
AR REMEA 17 4 i, HLAF 1 20 24 50 R A il A5
U, ERFE | PP 57 475 2 R ok EZH2 i 70 T
R EZT ),

H i, 2% EZH2 #5322 SAM 555 P45
G SET JH PR A5 I 1 50) , % i 3] EZH2 34
A LhiE e PRC2 ARAR AR B A0 15 M i Ty =Xk
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