HHE AR &
R5. 6. 28

'a#H2 -1

PALIEY T4 v 7EIR

HEZMRFERERNEZRRE > 2 — (IMS)

G REBHE

_,gﬁffﬁﬁ» i

~

RIKEN



AT IVBEEMDEN: RCEGFRETLESIRREZMS
(REBEDFELE) . HC, BBEFETIRLRRBZMAHCLIHS




IEDIRTAVIBEICIEANDZXLEHS

REHDOESLE BEOTOME EOEFDEM

NS

e .




IES /LR 7/ LESR#RICIEFEMHZNLE-TFRLERSINSS

: Sl X L - oy ey AN R e A
—~ - X . “» “as Wy
v 4 \ y ‘ \o&o'.q.‘_o

TURTETT W

N

N, NH,

1 “CL

HO—O 0 HO N
5'-CG-3’ 5'-mCG-3’
3’-GC-5’ 3’-GmC-5’

DNAX F L1t

EX b 8ERF
(H2A, H2B, H3, H4)

XF I
TEF I

) V&t
AEXF it
E1L

Z Dt



IES /LB RRVEFHOGHEKIRE
=B FE IR 0D Hi ] I E R SR
- TET YL - B FDORIFBIRFEED R Y
(lEYEEICESN3 8 AH GHHEECIE)
RAFIBAZALIC L IR - EEBEETAHANZX
EEG A = X L) LHTFTE
- IRIBRIE D E X A M

(AT E R L)
- FRIFAIFIF D HPH]

£ D fllY) 3A -

FDBAPHA D

B5956M07?

FA



BBAPHRADHRICBITAIEDS R Ty IFHIH

1 IEDIRT1vIHEDELZFSIHNAES L BRIRN 2
SHEBEEBICBVWTIES /LRFDS / LEL (R, %E)h‘ﬁ"‘éhfhéo

« —AT.25/LBRZELTERIAN\—D TR ThhoBENALZEL,

« NANFLBEFONAVBEFEERIESIRTvIHHERITHBEELS.

« FROIES/LAFERHELERAIZEET TIZBE>TLS,

2 IES /) LEACITRERMNCEET S FHhv—h—2?2BAllb~—hH—">

DNAAFILILREIFRBAERELLERTI0-100EFRIN L,
NRAHBEORELADRIEEIRETOHODNAAFILIERE XN AAT—H—ELTOEEN RSN DDOH 5,

- EEHBTIEZICHRHTESLRILIZEFELTLS,

3. IES/LTRITNAMNMNBREICHEET S H-1AEERK 2
. THIRIDEEMEICDNAAF L EEAMBEEL .. BB E LR HBEIh TS,
- MRABHFMEOEEERTL., AEENIZEEY53,



1. TED R T4l HEZERN ELT-BIZE

*

£FEBS S FEBSPRESS

® scionce gubishing by ssiandive

FDAKE  FHEER

Journal

REVIEW ARTICLE
ini i ing epigeneti DNMTPEHE
Clinical advances in targeting epigenetics for cancer Target  agent Cancer type dentifier Phase =

Table 1. (Continued).

therapy Romidepsin Metastatic breast cancer NCT00098397 1l [
Shengrui Fang'? (% and Daniel D. De Carvalho' Romidepsin Relapsed small-cell lung cancer NCTO0086827 [l A t d 2004 5 1 9 201 1 1 21
NoTonomen " Zaciluaine I ..

. " - B . o Health Networt. T N, Camd Romidepsin Recurrent high-grade gliomas
T re, University Health Network, Toronto, .
2 Dagerimant of Medea Bcyss, Lnvrsty of T, ON, Carda Romidepsin  FTCL NCTO0426764 ! . .
Romidepsin Soft tissue sarcoma NCT00112463 [ —
Romidepsin Relapsed/refractory AML NCT00062075 1l Decltab I ne 2006-5-3
Table 1. Epigenetic agents currently under clinical investigations. ALL, acute lymphocytic leukemia; CML, chronic myeloid leukemia; Romidepsin Relapsed/refractory non-Hodgkin lymphoma NCT00077194 [l
HNPCC, hereditary nonpolyposis colorectal cancer; NMC, NUT-midline carcinoma Valproic acid HNSCC NCTO1695122 I
Epigenstic Valproic acid Thyroid cancer NCTO01182285 [
Target  agent Cancer type Identifier Phase Valproic acid Uveal melanoma NCT02068586 | H DAC Bﬂ Eﬁ“
Phenylbutyrate  Brain tumors NCT00006450 [ =
DNMT  Azacitidine MDS, AML NCT00887068 m Phenylbutyrate Relapsed/refractory AML NCTODD06240 Il
Azacitidine CML NCT01350947 I Mocetinostat Relapsed/refractory lymphoma NCT00359086 [l -
Azacitidine Relapsed/refractory T-cell lymphoma NCT03703375 i Mocetinostat Solid tumors, non-Hodgkin lymphoma NCT00323934 I Vo rl nostat 2006 - 1 0.6 20 1 1 - 7 - 1
Azacitidine HNSCC NCT02178072 1] Mocetinostat Refractory chronic lymphoeytic leukemia NCT00431873 Il
Azacitiding Prostate cancer NCT00384839 I Cl-994 Multiple myeloma NCTO0005624 I . .
Azacitidine Recurrent IDH1/2-mutated glioma NCT03666559 I CI-995 Pancreatic cancer NCTO0004881 Il R d p 2009 1 1 5 20 1 7 7 3
Azacitidine Pancreatic cancer NCT01845805 I Cl-996 NSCLC NCT00005093 U o m I e SI n - - - -
Azacitidine Solid tumors, hematalogic malignancies NCT02434258 1} Ricolinostat Relapsed/refractory lymphoma NCT02091083 Im .
Decitabine AML NCT00416598 1] Ricolinostat Multiple myeloma NCT01323751 I
Decitabine MDS NCT00067808 1] ACY-241 Solid tumors NCT02551185 I Panoblnostat 20 1 5-3- 1 5 20 1 5-8-3 1
Decitabine Relapsed/refractory DLBCL NCT03579082 v CHR-3996 Solid tumors NCTO0897879 I
Decitabine Refractory CML NCT0D042003 1] Tacedinaline NSCLC NCTO0005093 [1]
Decitabine AML with TP53 mutation NCT03063203 I Tacedinaline Pancreatic cancer NCTO0004861 I
Dacitabine Relapsedirefractory T lymphoblastic lymphoma NCT03558412 v Tacedinaine  Multiple mysloma NCT00005624 I EZ H 2 ﬂ E
Decitabine Papillary thyroid cancer, follicular thyroid cancer NCT00085293 1] EZHZ  Tazemetostat Solid tumors, B-cell lymphoma, DLBCL NCT01897571 I =
Decitabine Relapsed/refractory ovarian cancer NCT00477386 I/ Tazemetostat Relapsed/refractory B-cell non-Hodgkin lymphoma with EZH2 gene NCT03456726 I
Decitabine Metastatic CRPC NCT03709550 I mutation
Guadecitabine AML, MDS NCT01261312 I Tazemetostat Solid tumors, lymphoma NCT02875548 Il Tazem etostat 2020-6 - 1 8 -
Guadecitabine MDS, CMML NCT02907359 n Tazemetostat Mesaothelioma NCT02860286 [
Guadecitabine Hepatacellular carcinoma NCT01752933 1] Tazemetostat INI1-negative tumors or relapsed/ refractory synovial sarcoma NCT02601950 Il
Guadecitabine Metastatic CRC NCT01896856 I Tazemetostat Recurrent ovarian, primary peritoneal, or endometrial cancer NCT032348631 [l
Guadecitabine Philadelphia-negative MDS NCT03075826 I Tazemetostat Recurrent ovarian or endometrial cancer NCT03348631 I
Guadecitabine AML NCT02348489 i CPI-1205 B-cell lymphomas NCT02395601 I
Hydralazine Solid tumors NCTO0996060 | MAKE83 DLECL NCT02900651 i t w
Hydralazine Ovarian cancer NCT00533299 n BET Molibresib Relapsed/refractory hematologic malignancies NCT01943851 [l n n
Hydralazine Cervical cancer NCT00532818 1] Molibresib NMC and other cancers NCT01587703 I
MG98 Solid tumors NCTODO03830 | INCB057643 Myelofibrosis NCT04279847 | L
HDAC  Pracinostat Pediatric solid tumors and leukermia NCTO1184274 I ROBB70810 Solid tumors NCTO1987362 | H |stone methyltran Sfe rase H MT ﬂ
Pracinostat Metastatic sarcoma NCT01112384 I ROB870810 Multiple myeloma NCT03068351 I
Entinostat MDS, AML, ALL NCT00462605 1} BMS-986158 Pediatric cancer NCT0O3936465 I
Entinostat Metastatic melanoma NCT00185302 I QTX015 Solid tumors NCT02259114 I D OT 1 L P RMT5
Entinostat Breast cancer NCT03538171 n OTX015 Hematologic malignancies NCT02698189 I
Entinostat Relapsed/refractory Hedgkin lymphoma NCT00866333 1] 0OTX015 Hematologic malignancies NCT01713582 I .
Vorinostat Metastatic soft tissue sarcoma NCT00918489 In CPI-0610 Multiple myeloma NCT02157636 1 E
Vorinostat AML NCTO0305773 1 NCT01949883  Progressive lymphoma NCTO1949883 ! H I Sto n e de m ethyl as e (H D M) Bﬂ = ﬁll
Vaorinostat NSCLC NCT00138203 I Mivebresib Solid tumors, hematologic malignancies NCT02391480 |
Vorinostat Kidney cancer NCT00278395 I LSD1 Tranyleypromine  AML, MDS NCT02273102 I
Vorinostat Nen-Hedgkin lymphoma NCT00253630 I Tranyleypromine  AML, MDS NCT02717884 in LSD 1 KD M 1 A
Belinostat Relapsed/refractory PTCL NCT00865969 1] ORY-1001 SCLC NCT02913443 I
Belinostat Solid tumors or lymphoma NCT00413075 | IMG-7289 Essential thrombocythemia, polycythemia vera NCT04262141 [} E
Belinostat Liver cancer NCT00321594 1] IMG-7290 Myelofibrosis NCT03136185 [ B ET Bﬂ ]
Belinostat Multiple myeloma NCT00131261 1} INCB059872 Solid tumors NCT02959437 I =
Belinostat MDS NCT00367162 1] CC-80011 Solid tumors, non-Hodgkin lymphoma NCT02875223 I
Belinostat B-cell non-Hodgkin lymphoma NCT00303353 1}
Panobinostat Soft tissue sarcoma NCT01136499 I
Panobinostat Prostate cancer NCT00667862 I Table 1. (Continued)
Paneb!nos.tal MDS, AML_ . NCT01451268 I Epigenetic = & w
Pﬂnnb!nustal Hematological malignancies NCT00621244 I Target  agent Cancer typs \dentifier Phase
Panobinostat Metastatic thyroid cancer NCT01013597 I

Panobinostat Clear cell renal carcinoma NCT00550277 1 SP-2577 Relapsedjrefractory Ewing sarcoma NCT03600649 I E o « E
Panobinostat Refractory CRC NCTQ0680677 1] SP-2577 Solid tumars NCT03895684 1 D N M I + ? I ‘y \ / F
Panobinostat Relapsedirefractory non-Hodgkin lymphoma NCT01261247 1] DOTIL Pinometostat AML NCT03701295, i = =
Romidepsin HNPCC NCT0D084682 I NCT03724084 E E #l
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[Kinslow, JAMA Oncol, online]
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[Asada, GUT, 64:388, 2015;
Maeda, GUT, 66:1751, 2017]
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Table 2. Epigenetic regulation in T-cell physiology and immune evasion.

T-cell physiology

Development and activation DNMT1 is essential for T-cell survival (91); TCR activation induces EZH2 (25) and H3K27me3 gain (92);
H3K4me3 and H3K9ac loss (93); DNA methylation remodeling during activation (94).
Differentiation Th2 (95, 96), Th17 (97), T-reg (98) differentiation.
H3K27 gain (99) and HDAC activity in effector states (100).
Regulation of CX3CR1 (101), l12ra (102), and Cd27 expression (103) in memory states.
Cytokine production IL-2 (104), IL-4 (105), IL-5 (106), IL-17 (107)
Cytolytic activity Regulation of IFNg (108), Cd40Ig (109), Runx3, and Gzmb (110) expression.

Immune evasion®

Antigen presentation MHC-I (19) and MHC I silencing (111), TAP1 regulation (112), HLA-A/B/C silencing (113)
Surface/checkpoint molecule expression  PD-1(57), PD-L1(21), PD-L2 (114), CTLA-4 (62), NGK2DL (26), CD80 (115)

Cytokine silencing and altered trafficking CXCL9 (116), CXCL10 (24), CCL5 (117)

3T-cell exhaustion discussed separately in detail in text.

[Micevic, Clin Cancer Res, 29:1173, 2023]

e ey
RAZHFHEROEEDOBEITT TSA-ISH | = S

E5/ LERICEYFEA TG, (VT

(a-SMA) ".'_""'»'.ff‘Q‘.-; i '

H1)—

- IE DR TavIFEIL, EREX
BRETBBONAABRBRENTHY. EIC
ESFHEEFIOCTO42y L TR E
HDDHB.

- IS/ LEBERIETHAADFTIHORERIIE
DF=HDT—h—IZHY5%,

BADPMRIEADHALTES?

- SFRHELTOEREEITN—AT,
MRRREEDTLEBOEREXEALL,
BADRBRIENEELESS,

- ZEEBOHEAD=X LELTITELE
B+ HITEFE-O TR EITE L EELY,
AERENELTHAEZEDS LT, #igk
S, BRERK, IERFSRZEIZDLY
TERNLTERBLEDHIVLELRDH S,



