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Epigenetic Related Drugs in Cancer Therapy

Wang Zhen, Li Lianyun*, Wu Min*
(Hubei Key Laboratory of Cell Homeostasis, Hubei Key Laboratory of Developmentally Originated Disease,
College of Life Sciences, Wuhan University, Wuhan 430072, China)

Abstract Epigenetic changes refers to heritable changes without DNA sequence alteration. Epigenetic

changes play important roles in carcinogenesis, and FDA has approved several epigenetics-related drugs for cancer
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therapy, mostly inhibitors of DNMT and HDAC. Moreover, a large number of epigenetic drugs are current under

clinical studies for cancer therapy, including inhibitors of HATs, HMTs, HDMTs and epigenetic readers, which all

have shown strong antitumor activity. This review will summarize the latest advance and future applications of

these inhibitors.
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Table 1 Inhibitors of DNMTs

LWALTER PR 2 ae Y B Lk v it

Drug name Target Drug trials phase Drug function

Azacitidine DNMT1 FDA approval Treatment of MDS

Decitabine DNMT1 FDA approval Treatment of MDS

Zebularine DNMT1 Clinical trials Suppression for breast cancer and leukemia
Procaine, DNMT Clinical trials Treatment of solid tumor with chemotherapy drugs

Procainamide

SGI-1027 DNMTs Cell trials
Thioguanine DNMT1 Animal models
RG108 DNMT1 Cell trials

Treatment of leukemia
Selectively killing the BRAC2 deficient tumor cells

Antitumor activity in prostatic cancer
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® Acetylation

® Methylation

® Phosphorylation
@ Ubiquitylation

® DNA methylation
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Fig.1 Nucleosome and epigenetic modification
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Table 2 Inhibitors of HDACs

ZIM TR PR 2R b B
Drug name Target Drug trials phase

2y
Drug function

Sodium butyrate

Class I and IT HDACs

Cell trials

Valproate HDACI, HDAC2 Clinical trials

TSA Class I and I HDACs Clinical trials
SAHA Class I and Il HDACs ~ FDA approval
Panbinostat HDACs FDA approval
Romidepsin HDACI, HDAC2, FDA approval

PI3K

MS-275 HDACI1, HDAC3 Clinical trials
Mocetinostat HDACI1 Clinical trials
Belinostat HDAC FDA approval
Suramin SIRT1, SIRT2 Clinical trials
Nicotinamide Sirtuins In vitro experiments
Cambinol SIRT1, SIRT2 Animal model
EX527 SIRT1, SIRT2, SIRT3 In vitro experiments

Suppressing cell proliferation in rectum cancer, prostatic cancer,

endometrial carcinoma and cervical carcinoma
Combined use of trans retinoic acid effectively inhibiting leukemia

The combination of cisplatin having a strong anti-cancer effect

Treatment of T cell lymphoma
Treatment of T cell lymphoma

Treatment of T cell lymphoma

Anticancer activity in external experiments

Anticancer activity in external experiments

Treatment of T cell lymphoma

Clinical trials for treatment of various cancer types
Anticancer activity against B-cell CLL and prostate cancer

Antitumor activity against Burkitt’s lymphoma shown in xenograft

models

The combination of HDAC inhibitors having a strong anti-cancer effect
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THAIRES, FTY6 97 VR i 1 B2 i 1 9k L350,
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MR, EPZ0047771E B AR T S50 At R B
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TE 7E AP0 b 10 IR Bl R N 28 /0N 4 it e 2 R A
RI(NCI-H1048) 1 7] LA S IR IR, /R4 R4 2)5
A DUSE A iR 2B KA 1 B, EPZ015666/EMCL
i H AL 2 A7) 5 T b 2 I H 5 ) T R PR
HLCL-61R] F T¥R97 2 Rl 1 1 e

Hofh FH AL, 1 WGOALL XMLLK G # A K
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Legnm bR EABm LR, AEAE
WAk AL g 32 22 0 W 38 — 8 1 2 LSD(lysine
specific demethylase)/KDM(lysine-specific histone
demethylase)Z %, i AOL(amine oxidase-like) 45
Fatg, i A LSDIAILSD2; 5 — 282 45 45 Jumonji
C4E5 # IB (IIMIDZ % . LSDI/KDMIA A 5t 5 &
LK) 25 P AEAGBE, 19741 5 HH3K4MK9 E—. —
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TG 1 I 25 4 3= AOL, T AOLZE #4318 5 5. Ji 48
¥, liffa(monoamine oxidase a, MAOa)Fll . i 45 1L, fiff
b(monoamine oxidase b, MAOb)E. A 1R /& 1 [R5 14
JIT LLAR 22 MAOa/b ) 411 1) 771 [F) 4 7T I Sk 49 fILSD1/
KDMI1A. 5] N R 4061 71 2 S 434 1
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AR FARE o, /N RS Se: Th AE FE S aU4E R
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*3 (ARE CELLESHNFIF]

Table 3 Inhibitors of histone acetyltransferase

AR FLA 2RI B 2

Drugs name Target Drug trials phase Drug function

Garcinol P300 In vitro experiments Anticancer activity in external experiments

Curcumin P300 In vitro experiments Treatment of pancreatic cancer

Isothiazolone P300 In vitro experiments Suppressing cell proliferation in colon cancer and oophoroma
Co46 P300 In vitro experiments Suppressing cell proliferation in prostate cancer
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Table 4 Inhibitors of histone methyltransferase

AR L 2B b B 2R

Drugs name Target Drug trials phase Drug function

CPI-169 EZH2 Animal model Receding the tumor in KARPAS-42 bearing xenograft mouse

GSK126 EZH2 Animal model Receding the tumor in KARPAS-42 bearing xenograft mouse

GSK503 EZH2 Animal model Suppressing tumor proliferation in SUDHL4/6 bearing male SCID mouse and B16-F10
bearing C57B1/6 mouse

EPZ011989 EZH2 Animal model Having a strong anti-cancer activity in mouse model with human B cell lymphoma

PF-06726304 EZH2 Animal model Having effects in diffuse large B cell lymphoma model

Tazemetostat EZH2 Phase Il clinical trials ~ Treatment of diffuse large B cell lymphoma

EPZ5676 DOTL1 Phase I clinical trials ~ Treatment of leukemia

EPZ004777 DOTL1 Animal model Having an anti-cancer activity in MLL-Leukemia mouse model

INJ-64619178 PRMTS  Animal model Suppressing tumor proliferation in human small lung cancer

EPZ015666 PRMTS  Animal model Having a strong anti-cancer activity in MCL xenograft animal model

HLCL-61 PRMTS  Cell experiments Treatment of acute myeloid leukemia

1BITMLL A L5 DR I PRI, 534 —FhfiT 4
YIGGA R I H P8 (1 R PR, i HLIX JLR 2459
(A I #8-5 E AT T H3K4 — H 34k KT I $2 71 5%
REYV). HETN TLSDEE 1) 2H 8 1 25 R0 B 1)
W7t F A ELSDI/KDMIA.

Jumonji C45 RIS (1) 2H 85 1 25 W AL 24
AT EE M EN R, FERBNEAT S T HEN
Z F AL P B4R o BT A SIS R 40 1) 5
FEKMD6. KDMS5AIKDM4/ #1457, H b, KDM6
J AL FEKDM6ANIKDM6B, ‘& 41148 /& 32 % 47 37 41
B AEH3K27 B EA AT = H AL 2. GSK-J1
2 B R K DM6 41 1) 771, GSK-J1 LA J H A4 254
GSK-J4# A H3K27 1 AL (1) 40 2 R . CPI-455:&
KDMS [ 401 il 771, KDMS = 2 61 57 H3K4 - H 3E 4L 1)
% Bk, BF5KDMSA. KDM5B. KDMSCHIKDMSD.
KDMS5AFIKDMSC 1 57 2 8 FIH3K4 .. — H R
Z: Bk, KDMSBIE R 2 — W ik Ab . AR s () SOk
ik i8, CPI-4558E 4% 4 24 #il| Temozolomidefiif £ 14 1]
e P2 IR 4 L D G B, AT I IG A {3 FH CPT-455 1]
A T LA S Bt VR 9T 2 P RERY . KDMAZKRA B2
i 5, A F5KDM4A. KDM4B. KDM4C. KDM4D
A1 KDM4E, H 1 KDM4A fll KDM4C 1 57 4155
H3K9HIK36 | = H KAk (1) 22 Fr, KDM4B. KDM4D
FIKDM4E R 41 57K9 b IS A0 1) 22 Bk . £F XTKDM4
R4 8] 7] 2 BE A ML324MICP2 Fh o H AT i AR A 4
STKDM3 S ANl . 2H 8 (25 B A0 B Al 57
S5 MRS .

2.6 TMARILE H (reader) EREIERITHHIER
HH X Fwriterfleraser, reader2 (1] % W 12 11
TAERE T _EARRI 5 o M R B Rl R
gt Jon b, AR Qe 5 2 ROIRAS, SEEEM
R s B B B 6 AH R B R E AL B AT B
M. M1 &E 1 £ 2 A FEBRD(bromodomain) 3t &
1. CHDs(chromatin organization modifier domains)
2 M & %+ MBT(malignant brain tumor) &K [ 5 Ji&
PHD(plant homeodomain) 5 % . Tudor&h #4) 3k 5% jik
PA S WDA0E & 7 51 5B H A, Mg e 8
] 771 2 2 X R 45 K4 35 & 1 (bromodomain and
extraterminal, BET)ZX ¥, T 2 b S 30 1] 571 32t
AN RIS, F T LA At 509 BRI T o
JQUZ I NHMIIL 2, IQUEBETH Ik
5 FIBRD4M #1157, H-7E20104F, Filippakopoulos
L AE (HARY & E LRIE, JIQITE — L EEE N
M A /N RS SR B R R . HAD, 2
FHBETEHE 1 400 1 771 3 B AT Fi ik 8g 1 D g, e Ay
GSK1324726A(I-BET726), BET % % & M 1) & ik £
A1 71, 5 2 B 4T R 400 i 2R v B % 400 o 20 i
KIS S AN EE L, AR50 S5 BE A2 40 41 SK-N-
ASHICHO-21245 74 /] Bl f) fir /8 A= Y. CPI-203 /2
ol AR 2K IR A el R R R R, /S B A A S
1 5 Lenalidomidelft & 150 FH BE 0% 5 5 40 i 0 T2, 3
5 AR R B R 4 . OTXO01548 & — Fhiit
S5 MR A 7R, RE R R 2 P N TR 40 R
4z K, TEALKpos ALCLAH Ml & 5 ALK 1 71 45



1260

RFAIGRIR -

*/5 AR ERELEDFIF
Table 5 Inhibitors of histone demethylase

ZWAL TR B 2R IR I B 2R

Drugs name Target Drug trials phase Drug function

Tranylcypromine LSD1 Animal model The combination of ARTA having a
strong anti-cancer effect in leukemia

ORY-1001 LSD1 Clinical trials Treatment of MLL leukemai

GGA LSD1 Cell trials Inhibition in SHSY-5Y cell

CPI-455 KDM5B Animal model Suppressing the cell proliferation in

Temozolomide-resistant malignant
glioma

=6 RUMLE B HIHF

Table 6 Inhibitors of epigenetic readers

2y AR HLA 2k b B 2R

Drugs name Target Drug trials phase Drug function

JQ1 BRD4 Animal model Having an anti-cancer activity in some mouse model

GSK1324726A  BET family Animal model Suppressing cell proliferation in neuroblastoma and
tumor proliferation in mouse

CPI-203 BRD protein Animal model The combination of lenalidomide having a strong anti-
cancer effect in mouse model

OTX015 BRD protein Cell trials The combination of ALK inhibitors having a stronger
suppressive activity in ALKpos ALCL cell line

CPI-0610 BRD4 Clinical trials Treatment of malignant haematoma

Mivebresib BRD2, BRD4, Phase I clinical trials ~ Having comparable or superior efficacies to standard of

BRD-T care agents in flank xenograft mouse models of several

cancers

AZDS5153 BRD4 Animal model Leading to tumor stasis or regression in multiple
xenograft models of acute myeloid leukemia, multiple
myeloma, and diffuse large B-cell lymphoma

I-BET151 BRD2 Animal model Having significant therapeutic value in two distinct
mouse models of murine MLL-AF9 and human MLL-
AF4 leukaemia

EED226 EED Animal model Inducing regression of human lymphoma xenograft

tumors
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