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Figure 1 (Color online) Research progress in anti-tumor therapies targeting EZH?2.
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The gene expression profile across all tumor samples and paired normal tissues.(Dot plot)
Each dot represents a sample’s expression.
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Figure 2 (Color online) The expression levels of EZH2 in tumor tissues and

adjacent normal tissues of 33 tumor patients. The differential expression

analysis results of EZH2 in tumor tissues and adjacent normal tissues of 33 tumor patients from the TCGA and GTEx databases were conducted
through the GEPIA2 data analysis platform. The red marks represent the tumor types where EZH2 is expressed at a higher level in tumor tissues

compared to adjacent normal tissues.
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Figure 3 (Color online) High expression of EZH2 predicts a poor prognosis for cancer patients. The survival analysis results of EZH2 in tumor
tissues and adjacent normal tissues of 33 tumor patients from the TCGA and GTEx databases were conducted through the GEPIA2 data analysis

platform. (a) Overall survival; (b) disease-free survival.
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Table 1 Details of EZH2 enzymatic inhibitors in clinical-stage research
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Table 2 Inhibitory effects of HH2853 on wild-type and various
mutant forms of EZH2 and EZH1

ICs9 (nM)
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EZH2 WT 3.75+0.21 3.40+1.19
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EZH2 Y641N 2.65+0.25 3.11+0.07
EZH2 Y641C 5.36+0.22 5.75+0.47
EZH1 9.26+0.56 58.43+1.12

EPZ-6438 HH2853

N
O o 40 o AP o 0, 10 o xS ® (M)

H3K27me3 | -]

Karpas 422 (Y641N)

Histone 3 [-—---------‘

H3K27me3 pum e w o —

Histone 3 | W @ S amw = - o w————

Pfeiffer (A677G)

H3K27me3 | e mm e o o o e |
WSU-DL-CL2 (Y641F)

Histone 3 ww we we s s s s e s

H3K27me3 |pmmmemme v — ‘

U2932 (WT)

HISIONE 3 | e e e s e |

Bl 4 EPZ-6438ATHH2853 %] ik /& 4l iy T H3K 2 Tme3 7K1
ISR, TE45 7 A R EZH2 5848 (1) 34 DLBCLAN ffl: Karpas422
(Y641N). Pfeiffer(A677G). WSU-DL-CL2(Y641F)f1%KiA
A MEZH2MDLBCLANABU2932(WT) &3+ 10, 100
nMI{JEPZ-6438 RTHH2853 % 4 il H3K 2 7me3 7K T~ ({1540
Figure 4 The effects of EPZ-6438 and HH2853 on H3K27me3 levels
in lymphoma cells. The effects of different concentrations of EPZ-6438
and HH2853 (3, 10, and 100 nM) on the H3K27me3 levels of the 3
DLBCL cell lines carrying different EZH2 mutations, including
Karpas422(Y641N), Pfeiffer(A677G), WSU-DL-CL2(Y641F) and the
other DLBCL cell line U2932(wild-type EZH2).
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TE— LS R 0 & A R R RE R, R 4T B AN Ak
T EZH2HIBEG ThEE, IS0 T H ARG ThAg, R,
B AN EZH2 () 3 54 B8 B s M vl REAS 2 DA RUKR
PR AR g, 2 RS R B, 16X EZH24
AR BUR A, A7 — e (e A BT T A G
B S E T BT, M EZH2IMH ) S £ R
W) (WEGFR. MEK/ERKAIPI3K/AK T i1 7
SN B S A GEARIT 2(IN5-FU . 242 B (taxol ) il
B 2 22 4O g A4, X3 R AR IR K
S Ah, BEZH24MHIF 5 S va TT F B (i PD-L 14 il
FIP2 8k CD20 B v e B AR ) B L R FH 4 IE B AT L
B R LU R AR X LI T EZH2 I A B AR T
SRS AT B S L B 2 VR T A K R PR

EZH 291l 77 78 4 F 3ok R mp n] 8 320 3077 A= 3R A5 1
i 24, ¥ 25 H) 55 FL BT 3%, TR 25 ML 2 Fh 2
FE. B, BZH2R A4k R 1 9878 v] R4t o Ll Vs 1)
fE, SIS L S PHIFIR &S A R, A SRR
A fEDLBCLJi A, SR IMEZH2[1)113CHL 2 1R 7]
FEIRC (WIBC)RAE, %R T SETLE MR,
RefE I EZH2 5 IR 456, FEELH3K27Tme3 i1k
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e Fhan, HE A S EPZ-6438 iR 2515, #E— Tk
T GSK126if 245 I DLBCLAN A A AL it 50 o, 18 R IR
EZH2 KA T 66347 -t 2 R [ i 28 R (C663 Y ) A 726 /7
P L T8 1) S TN R R (Y 72 6F) I 4k R M58 A% W PHLAS
GSKI126 5EZH2 456, MHIEZH2 401 771 /1 5 1
T2, BEMA S5 5 — S50 5076 M 2 A 24 20 M
HOR ILEZH2 11 55 07 68 R AR 64607 FE R IR A K
K EHE(Y646N) . 66117 i 5 g 58 28 N K & & IR
(Y66 1D)FI A7 BR B AL N 2 BR(Y111L), X4t
EZH2 775 A1) 7 B8 A Ab T 66 HL 51 R X EZH240 1) 71
i 257° . FEEPZ-64381H 245 I DLBCLAN f i Al o1, 46
ME) TEZH2 D15 EE 10907 7 72 20 R SR AR 9 it
KM (T109K) FIEE 11147 B% 2= IR A8 N R A & IR
(Y111D), X L& gA5 0k [ LA T HHM T4 §E /1K
S 2R AP, A — TG PRAT Ft b e B, 7E T4
Ji 9 % A R AEEZH2 Y111 RAS 2/ SR EZH1/2
X EE H i) 77 Valemetostat R i 24 & 2. EASF = A2,
EED 1] 7138 1 il YR EZH2 M EED [ . AE i3k 1M i I8
PRC2E G TR, A A N /IREZH2 ) Re 3 5 R
A5 SR 2 A ok e —PT . Ak, EER
HH iR 4 AR 23 A6 I B BT B8 2 5 EZH2 40 6 5 i 2
TR, AW 7CiRiE, EZH2IHIFIM RS &5 S
BUB ) R P B (germinal  center B-cell, GCB)
DLBCL4H ffl ] 35 4k 7 (activated B-cell, ABC) DLBCL
ARk, BETTZ T A SRR 2 1,

6 HUEZH2H 250 IR R
6.1 EZH2EA35)

EZH2 180 E FI AU H 22 St D) s, 1018
IEPRC2IEK I 77 G L R i %, s DAPRC2K 1/
FER AR T7 R — AR R 1 ThRE. B R,
EZH2 AR B AR LT EZH240 81 77 fe 22 B H 58 95 O 70
JERNL. —LESWI/SNF MV I 58745 ) i /8 X EZH2 Fisi b 5
FE RO, {H X EZH 2 B3 90 i) 757 40 2% B0 H 35 5 AUk
PECO BUAT (K EZH2 8 ) 770K 2 S8 4 EZH2 (1)
H3K27me3 b iE 1, X LA T FHWTEZH2 1 B A 2
BE, XATRERILIGAIT AR EEF N —. ML
2N, EZH2FEf35ARet8 B M EZH2 A 0G5, [
fsf BEL BT L 5 5 I WS DA, DRI PT R R L AR T
AN PURITE ). IR, O 2 KEZH2 4R

2250

FIRETF A, FEAEAAR A ARS8 H 2 TR HE 2 o B PR e e e
TEPE. B RTENSTEZH2 (0 R R 2 BT AR A PR
H8 7] #% & 18 (proteolysis targeting chimeras, PROTACS)
FUNGY T 5K bR 2 sk 1)

AR, ZANELEEZH2PROTACSE R B
UFRIBTRRT VG . AR A S B3 R B AL A 1)
Z5, B[4 A VHL-K R . CRBN-{& i 7 AIMDM 24K
Ji 71 = 2KPROTACs' "), £ T-VHLAL {4 FIEPZ-643 84t
FEFIT K HIEZH2-PROTACs A AR YM181F1YM281,
FEDLBCL K HAth 4k B2 98 W7 80 Ap 28 R B 8 2 A T
EPZ-6438 (110 g i . 1 5 1 & 18— AR VHLAK
#HMEZH2-PROTACsH, MS8815& I Hi H 5ik EZH2
BfAaE v, FEAE = I ML h R I B E LT EPZ-
6438 FIYM28 1 [T FH AR, FEMEIER b, X )]
% T (linker) 5/ BHT IR0 AL, #E—0FF K — &5
HTEZH2-PROTACs, HAHMS88477E S #E & M 1L
9 0 = 9 2 L e 40 B o 3R AL S A B R EZH2 B i v
YRS A Y, Ak, 3T EZH23M4 7 CPI-1697T
RIVHLK# A EZH2-PROTACs 1, P4 I 3 1)
EZH2PEfiffe 71, fit W3 FEICH3K2Tme3 K, JF75
S = [ L g 4 . S DLBCLAH M &2 A= T- F1GO/G 1
01 D SO EL YA, 5 400 ) P g 4 s .

5t & 138 i K CRBNC 44 2 1) 5 EZH 2401 1] 7]
GSKI126F1EPZ-6438 AT LM ER:, & T — R 51
CRBN/K#i #UEZH2-PROTACs. Hrh, G12 (3T
GSK126)ME7 (3 TEPZ-6438)F& I Sk EZH2 [%
g, ETRIRCRIC N, e s AUt P i PRC2
EWIZ AN EH(EZH2. EED. SUZI2FIRbAp4S), 7F
I EEL 3 441t e ok 4 T M A I EZH2 B Bl 3 AT R B
Thie, SREAE 5 MO R S v 78 5 — T
FiH, LAC24 HEZH24E ) L AT H IR CRBN AR i 14
PROTACs——MS177, ®EZH2. PRC2Mlc-Myc &
W EDE R B AR A M, JEERR A R R AN
SR TR AL A P58 (cell-derived  xenograft, CDX)
R0 988 9 N SR IR IR 7 P RS AL 4 1 7Y (patient-derived
xenograft, PDX)th 4L B AFHHURNE . 5
— K LAGSK 126 A #E i) 3 [ % 1 [ PROTA Cs——U3i,
TE = 914 L M58 40 e A e T H I 35 5 T GSK 126 173
SE A A T S fe .

T % WA VHLAICRBN, #5534 b 22 5 3
E3 G AMDM2 5 EPZ-643 833 1T 2 215 0 1t
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HSRIEZH2-PROTACSHL & WIE-3/4P-MDM2. ZAL A
YIRES A SO A AREZH2 . EEDAMISUZ12, fEDLBCL4H
Jifi-F SU-DHL-6R 1L Hi 2 2 5% T EPZ-6438 I BT 3G 5 v
,@[68].

NG T AKAR B AR Iy — ok B R B AR R
W, LRI R — AN ARRR K 1 5 K A (4 )
LR EZH2 (1 456 3 AT 1 42, TR B — A R)
REMILAEY). %0 TR Rk 45 G EZH2, i n) ¥
BiKE F bR BEZH2 R T, %S H KRG
PRV ST B, P % 2R AR 5 (0 At 72
BT ZRNS, WA T R H R R EZH2 B AR K /N 7 i
IKFRZEMS 1943, MS19433 it ¥ EZH2 4 1) 771)——C24
A=A KA SR T R, BB 4R 57 14 i )
SO BIEZH2F- A HL R AR AR R YT S, b9 ik
PRIk PR AR, WE 9T S, MS1943 R854 25 T JHEZH2 A1
SUZI2ME FHKF, (HAEMEEDK K. th4h,
MS 1943808 =3 Fi eI HIEZH2 A 4 2 (3 HE 3
RIS, fEMKEZH2 X2 1) = B PE FL I 15 8
RYEH B PUMRER, HEA R0k N AR S
,ri[44]_

7Rz & - E B4 & 4t (ubiquitin-protea-
some system, UPS)Kifs T8 KA PEME, TFRIEFT
R 2 FloB B B 1 PR SRS o, AIRARGE e S
(autophagosome-tethering compound, ATTECs){EHN—
FIKBIE R R B PEMR T B, =8 2 K.
ATTECsIlIS —uh & HinR [, 7 —inghi A HRARL
B FILC3, SR HARER A SR 3 2 m ik,
bt J s s v R R AT . MILL T PROTACS
W UPSFE R I& 1%, HMENLHIfERREZ TR EAR
G W07 B MRS, B ATTECSH B A8 L )
EZH2FPRC2E & Wi A #5 t B8 BRAR 1) B8 (1 B& v
£, HAT AR BT R HEZH28E [ [ ATTECs 7 T
MRS, EAUR R AT AR 70, SR IR ST T AR
EZH2YIATTECs T & SRS : il i EZH2 (1) #8182 [ 5
LC3BIAZ S AT 15, W B A NI BERATTECS
3. IXEEATTECS MY A% SEGT EZH2 (145 R0 4 i,
T RETE FRH RPRC2E &M% 0 WA SUZ 12 FIEED,
NI R H 3 B R s . R R R EZH2 R B A
FEME I J LR %2 ik, B H AT RA AL T I PR A i
FM B, HAEMIR VR IT BN BT S A 7R i — PR R
LAl

6.2 Bl E LAY

FETEZH24H 7] 55 2 M 2 W1 H fe 2. 35 3 s it
JHIRE T R0, AR TN DR S i A B B [ 1 2 XL
FEE S, VRO R EZH2 ARSI, TR O
% FREZH2 B WU IR 25 v IF &k, BLFEEZHL/2
##I7) . EZH2/HDACHI#5. EZH2/DNMTH#fi
7. EZH2/PARPHIHIF]. EZH2/BRDAHH <.
EZH1/2 X E #1171 20 2 77 i Valemetostat, PL A ALT
Il B 7T B B £ Tulmimetostat. HH2853. HMPL-500
&, RIS PR 7). HDACHIHIF] S EZH2
PR B R 22 P R 2524, #E3) T EZH2/HDAC
XU AT K. BN, HOE FEZH2/HDACKUFE ]
#1755 7] [ i 4 EZH2/PRC2ATHDAC 1/2/3/6/8 44
HNEFTETRE, R AR . AR . KR
TEAH o 98 55 2 Foft e 4 i e 2 5 PR 4 M 3G 5, 5
ST e SR BEL RO A0 PR T, AR AN PR o Ak IR ) L -
8] 78 R Akt A2 BkAh, LAPARPHIHFOlaparibAll
EZH240H| 7/ EPZ-64381F NN 4> 24 8 A e vk Al A 45
B XWEZH2/PARP XA 1 1] 571 5 a g 95 55 25 417
PARP1FIEZH2 ), 1EFL IR 2 I I BRCAEY AE
TR = BA 1 L e R PR B s 4 R v i, HLTE
. Z 4 FOlaparib 5 EPZ-6438 5 24 5 1 Al 4 A 172,
BRDAH1 i) 751 C 44 11 B 5 9% 34 5 EZH2 #0177 (1) 0 ok 8
W, TR R 25 80T &t ) ANEZH2/BRDA SR
THIFIYMASS, feus 4 Soh N H| EZH2 AIBRDAE 14,
AT 22 Tl S MR 20 i 25 v SR I HH )k ) 3 B
7] ) 7 s 0 T 1) i 2 22 P s e R A 22 3R 00
A F A A A R 2 R

AR R 223X A F 22 41 20T 5t LA S CRISPRIE
FE IR S5 F- B, ¥2 38 °] 5 EZH2 P 7000 & 7= 28 B R 47t
JrRE 250N PRV AR B, AR L T T ROB B EZH2 XU
7). 308 Ik 2H 2 b A B, S0 A AR R
9 (targeting cyclin-dependent kinase 9, CDK9)ji 14 5k T
PLH R N & 2 R ERIMID3FIUTX 1) 4%
SRR, FEMH3K27me3 /K1 i, 3 e 2k g 41
R AR, AT 52 M CDK OFI I 77 BB R Rk st —
SHE TSR I, EZH 20l 77 1 5B A 4 A AT A 1%
H3K27me3 BRI AE 25 Pl L0 ik 88 R S 44 g
1 P A b SRR o JE B W R i Y, X T AT
ZERIIR, CDKOMIEZH2 f XU 1] B A B 7E fI B[]
PUitR LA, TR, FRATE S B I A K
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T — R YICDKY/EZH2XELHN K, HITRE T RN
PEVEAR, O A R B S 1 R L A,
HAr L g TR, LR RER LA RS A
ANHICDK O, [RS8 AR - F i EZH2 ) i T
AE, AT o R CDK 9 HBH A 1| iy 51 & FTH3K 2 7me3 7K
TR, I S A R v

7 EZH259ER 5

R 7 TE B8 A o g E ] O iz i A, EZH2
HLLE 22 Fh A JieIgg P 59 1) R AR R Je v R P A T B
AR, WFAERY, EZH2IE A 508 g iR
FIUTER, FECRHE RBEBOE, WMEE R g5
R RRGRIERA R G R R AR
EZH25M 1|77 L 38 o8 S 5 i 52, 78 RA ML PERIE
B ch B SRR R RUOL 14k, BZH2ES 5
BT A 2 M v A S M AR o I B S R, i A
Hitb . DA YEIb S5 2 Fh 4 b 1 e s BB H B
a7 RS SRR, BEZH240H FIWIEPZ-6438 1
GSK126 1] A 0l % 2F A AH AR B R IE, BoR
e S IEMG RS 5% J7TH, EZH2[FRE
RIEFEEER, el imid s # & o s K =R AL
SRR, S HRURKEGERPF . SRR EMLIBIT
P P s BRI RS B Z 2 0 70 26 I PR R R 5 o
RO BEME TCAFTE D P& o TR

S5 3k

RAERIVERT, #1280 Tor A8 AR DR e 28 2 GE 00 T 1Y)
AT 1L R B R G TEZH2AE SRR A
R R EAM R BR T N O —E4RkdE, EHA
PRI 7L K PR i T R /& ik — P IR A T
BoIE.

8 HEERE

EZH 240 1) FAE N 2 W8 4% 5 U B 2 b
EMEPUMREH 250 R R 2 —, EIR PR R A B 2L
37 R, (BTG E 2R, 20 LU
NBEMFRAE . VEFNLHIRIAENT I 25410 1 1 B DL A
ENAIE SR A AN IS, £ R AR A, NS
A EZH24M IR G YT ROR, TR R R R G Bk
BVRIT RS, W T R R A EZH2 R [ H 7), BA
AR R PR 25 50 i FLE MRS L [FIERRA
7R EZH 240 R SRAT PR 245 (v LEA L, A BT T
TR W PR R IR 245 2 AR, R e 2 v A (R i 24
SRR R AT GRS BT R EZH2EL A6 )T 5
W& (WEZH2 B4 57 . EZH2XCHE A i) 71 25) (I AIF K A
BT RERT R, AN, EZH2AE 2 M AR R g
(R, HaERE ANREES R EE
2 2 REI T RS, B EZH240H 5 LE 167 AH S v
JE I ), R AL AR IR 2 (1 RN A5 2 1
— R,
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Abstract: In recent years, substantial advancements have been achieved in the development of EZH2 inhibitors.
Currently, two inhibitors have been approved for clinical use worldwide, and several others are undergoing clinical
investigation. These developments have applied new opportunities for cancer treatment and advanced the application of
histone modification regulation in disease therapy. However, EZH2 inhibitors also face challenges, including severe
primary resistance, limited therapeutic indications, that hinder their clinical development. To address these issues,
researchers are actively investigating mechanisms of drug resistance, identifying predictive biomarkers, exploring
combination therapies, and developing next-generation inhibitors with improved efficacy and safety. This review
provides a comprehensive summary of recent advancements in these areas, and the related work conducted in our
laboratory.
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