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Abstract: As an important component of nucleosomes on the chromatin of eukaryotic cells, histones play an
important role in the development and progression of tumour diseases by regulating epigenetic post-translational
modifications such as acetylation and methylation. In addition, development of inhibitors targeting methyltransferase
and deacetylase provides novel therapeutic strategies for cancer treatment. Mass spectrometry-based proteomics
can reveal the global changes of histone modifications under the action of drugs during disease progression, which
in turn provides important support for revealing drug action mechanism, drug resistance mechanism, and investigating
novel drug combination strategies. This article focuses on the progress and status of proteomic research on a
variety of histone modifying enzyme inhibitors, including methyltransferase inhibitors and histone deacetylase
inhibitors, which will help to understand the current and further utilization of proteomics in studying histone
modifications.
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Table 1 Major classifications, disease types and research stages of histone methyltransferase inhibitors. ES: Epithelioid sarcoma; FL:

Follicular lymphoma; DLBCL: Diffuse large B-cell lymphoma; MLN: Mature lymphoid neoplasms; PC: Prostate cancer; TNBC: Triple-

negative breast cancer; BCL: B-cell lymphoma; mCRPC: Metastatic castration-resistant prostate cancer; SS: Sickle cell disease; SCLC:

Small cell lung cancer; ALL: Acute lymphocytic leukemia; AML: Acute myeloid leukemia; MLL: Mixed lineage leukemia; PaC: Pancreatic

cancer; NHL: Non Hodgkin lymphoma; ET: Essential thrombocythemia; MF: Myelofibrosis; MDS: Myelodysplastic syndromes; ML:
Myeloid leukemia; AD: Alzheimer's disease; CRC: Colorectal cancer; OC: Ovarian cancer; HBV: Hepatitis B virus; NSCLC: Non-small cell

lung cancer; PA: Pancreatic adenocarcinoma; ACC: Adenoid cystic carcinoma; CML: Chronic myelomonocytic leukemia; BC: Breast cancer

Target Inhibitor Disease type Status
KMT EZH2 EPZ-6438 (tazemetostat) ES, FL Launched-2020
CPI-0209 Advanced solid tumor, DLBCL, mesothelioma, lymphoma Phase I/I1
SHR-2554 Lymphoma, MLN, PC, TNBC Phase I/IT
MAK-683 DLBCL Phase I/11
CPI-1205 BCL, mCRPC Phase I/11
FTX-6058 SS Phase |
PF-06821497 SCLC, FL, mCRPC Phase [
MLLI1 BMF-219 AML, ALL Phase [
DS-1594 AML, ALL Phase I/I1
SNDX-5613 AML, ALL, MLL Phase /I
KO-539 AML, ALL, MLL Phase I/11
INJ-75276617 AML, ALL Phase I
DOTIL EPZ-5676 AML, ALL Phase I
SMYD2 EF-009 PaC IND filed
KDM LSD1 CC-90011 SCLC, NHL Phase II
IMG-7289 AML, ET, MFF Phase II
GSK-2879552 SCLC, MDS Phase 11
ORY-1001 SCLC, ML Phase 11
ORY-2001 AD Phase II
HCI-2577 BC, OC, CRC, PC, leukemia Phase /11
INCB-059872 Solid tumors and hematologic malignancy Phase I/I1
TAS-1440 AML Phase [
SYHA-1807 Extensive-stage SCLC Phase I
KDMS5B GS-5801 HBV Phase [
PRMT PRMTS AMG-193 MTAP-null solid tumor Phase I/11
MRTX-1719 Mesothelioma, NSCLC, PA Phase I/11
PRT-811 Glioma, CNS lymphoma Phase I
PRT-543 DLBCL, AML, ACC, CML Phase [
INJ-64619178 NHL, MDS Phase [
SKL-27969 Advanced solid tumor IND filed
TNG-908 Advanced solid tumor IND filed
RILBZH2 A A B2 A2 v 5 e 7Y B 5 /)N 41 i e 10 ¥R 97 protein kinases) I& 12 % . [F I F§ EZH2. BRD4
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iR D TR A K ], SR BB R)  R E
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R0 A T e 96 24 R 7 T BT 2018 4F K R B 9 T
YEXT EZH2 #1771 5 AG AN [ U (1) 968 40 i & i 1 4
J P ) LB R B SR B I AR AL RE 7T, R BLLE iR 4
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I, 38 BT EZH2 0] 550 78 52 448 R 24 1 o [ A
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Table 2 Major classifications, disease types and research stages of histone deacetylase (HDAC) inhibitors. PTCL: Peripheral T-cell

lymphomas; MM: Multiple myeloma; CTCL: Cutaneous T-cell lymphoma; NT: Neuroendocrine tumors; MN: Myeloproliferative neoplasm;

GN: Gynecologic neoplasms; EOC: Epithelial ovarian cancer; UM: Uveal melanoma; OCCC: Ovarian clear cell carcinoma; GBM:

Glioblastoma; BT: Brain tumor

Target Inhibitor Disease type Status

HDAC Tucidinostat PTCL Launched-2015
Panobinostat MM Launched-2015
Belinostat PTCL Launched-2014
Romidepsin CTCL, PTCL Launched-2010
Vorinostat CTCL Launched-2016
Abexinostat FL, DLBCL, NHL Phase II1
Entinostat BC,NT Phase III

BET CPI-0610 Lymphoma, MM Phase IIT
INCB-057643 MN Phase I/I1
PLX-2853 GN, EOC, SCLC, UM, OCCC, AML, mCRPC Phase I/I1
GS-5829 Lymphoma, mCRPC Phase I/11
CC-90010 GBM, NHL, lymphoma, SCLC Phase /11
BI-894999 NUT carcinoma Phase I
ABBV-075 AML, MM, PC, SCLC, NHL Phase I
SYHA-1801 Advanced solid tumors Phase I
ODM-207 Solid tumors Phase I/IT
BMS-986158 Lymphoma, MM, BT Phase I/I1
INCB-54329 Solid tumors and hematologic malignancy Phase /11
BPI-23314 Solid tumors and hematologic malignancy Phase I
ABBV-744 AML Phase |

KAT CCS-1477 AML, NHL, MM, mCRPC Phase I/IT
FT-7051 mCRPC Phase |
PF-07248144 ER+HER2-BC, mCRPC, NSCLC Phase [
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DRI A 7T R 2 400 4 77) G 325 B34 Dy G 4% DOTIL Fir £ (1 24
MA% . S UGEE, AR T NOP2 (—MA% /4 RNA
H L) T g2 FEDI [ FEFEAR . Lillico 25|
F & 1 5 41 2 757 26F DOTIL.LSD1 At HDAC {1 1] 7
EAE A LRBMIEAT T % e, KILDOTIL ik £
1 75 EPZ-5657 4= F [ I %5 41 il MLL-AF9 H 5] 2
LSD1 31K BRAI%, 1M T 80 1 48 B = oK
BT, IR ESZH 2ERT AT N DOT LL M 75 ML 78 A
I R 182 FH B it 7 LS ) AR Bl

223 EEERFPEEBEINEIF O T RER PR
B #0177 AR AT 72, 2020 4F Lim S50 25 i s £ 3 40
SR R R FR AT SR B A R ALK BT TR
F 5, % 272 FPaR (15 11 455 /> 5 F RS R R A A,
DA Je 155 Fft 25 11 11 314 AN JE X FR = F 35 40 R 2018 7
mo BBAb, % TAEE— B 18 PRMT #0351 (MS023)
Aab B 235 i s A M i, R B ¥ e 4 3 2 o

HAEA MM TS . X R TE PRMT 26T 45 )
25 I T AR HE £ . Plotnikov Z5M 8 [A] B % MS023 7E
N 45 e M R RV T EAT T AR, I MIS023 & 45
g A LA 28 ER) A3 A5 3 70, R R R IR .
TEAM T T, R R HT-29 SRR AE AR 1) 25 K 35 4
iR . [A]4F, Noto %5 A 2 F1 i 4 AR 18 PRMT
NG T A ) GSK 3368715 £E N & ] I B 4% 4 it o 5
R 2 B H A 1 s e BEAT T 48 8, € T hnRNP-Al
(72 M AZ B AZ 2R 1 A AT 1R D T2 PRMIT 41011 £ 26 2%
SR bR ), X — TAEHENE T GSK3368715 [l IR
RIEHE T

23 ETEARAEMEEREZERICERIIHIFIA
R

231 WEERR B KT S RARE R TH HDAC iff
% HDACi{ERAE AWML ZBALEEM &1 7], X 124
HOMEmEmH Y EE, REARA%ENT
HDACi [0 57 32 BLR H 36T 2DE (0L [A] 1% HL k) ~F
GIE A RHFE A . RS 2DE 73 21 (1 5 i 15 1 H)
Wi bR 1, R HCR A B A AT S e .

Beck Z51*I7E 2006 4 F % T 2DE [ 8 [ Jit 41 %
TG, fE B IR N/ 40 i OC-NYH 44 i I 7 fin
PXDI101 43, % %€ T HDACI % T 412 1118 i 1) 5 vl
500, UE B PXD101 LA s 5 5 1 AR5 2 40 gt ek 110 7
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N2 R A H2A JH2B H3 Fil H4 [#) Z.BE AL

B A S K R 3 T X T HDAC 1F FH AL
R S AT . 2008 4F Chen 257 R i 2DE J5 1£ % 3¢
H FK228 75 5 1 A\ il 41 H322 AR AR fb i A, 3%
i 45 MR EZE R E AN, P27 MEAR M IR
BHRARGESES R AR g0 2R 2 K
FEARYT S OO B AR . R R R T — BB
EA T 08 B I8 JF B (TrxR), ‘& 1E X FK228
BB 1) AT R R O, (ELTE T 24 40 b F i, R X AT
A2 5] i HDACI BUR B A R E B R H . 54k
He 2" 5 52 F1 Fl SAHA At BE HeLa 41 Jfi, 1 F 2DE
Tk e B9 M E R RN EA, b PGAMI {E
P fift v () S BE I 7 SAHA EF R &3 N, JF B )5 4
16 55— B 20 A M CaSki FFHBIRAE 73X — 154 . Tong
SEWIE R R 2DE 735 %58 T SAHA X T i 48
HepG2 B8 ARtk s, LS5 S5 F 2 R B H, i
WM E R 34 PP AR (A . 5 kil il 2 € B RT-PCR
BE— 5 E S T £ mRNA R [ B KFH, SAHA 11l
RCNI1.ANXA3 F1HSP27 ()3 1A, FRF L 7 AR TPI
1 SOD2 fIFRIA « 1X HE# & B [ ol 21 S LE W R e i
BONHT HDAC AL 10 R R AN 7, BAR BT iR 4t
MG SR A R, (285 2288 A i 240 2455 T HDACGH [
WA BE T Hefill
232 EYIRIEFRAEZTTHHDACI#FZR 2009 F
Naldi 2553 — 25 F) | LC-MS X} 4 f HDACi 78 A [] i
FE RS20 ¥ HT29 20 il () 4128 (1 3047 1 R B RS 1 11
Y%, RILSAHA (EiEFE M HDACH) 7] 5] & fr f5 41 25
F ) £ Bk A A8 1 K 7 88 . MC1855 (1 2K ik & 1
HDACI, 5 ¥ /15 & &) #i0F B b SAHA 5] i 1 41 &
4R 4TS i 7K S A8 40 B 5 2, (H 25 1 AR .
MS-275 (1253 ¥ HDACI, 75 F Ik fe) 28 90 HE e v F
51 H4 Z BRI i fn— 52 F2 2 (1 H2AVH2B f1 H3 2,
WAk 34 . MC1568 (11 281 #5 1 HDACH) XX H4 2,
FEAL KT 38 A — e R, o A R A TRk, X
AN ) et 2 AN ) 3 £ 0 (1) HDACi & 51 R 4L AN
P AL AL

b TS AR I, e RS AW e s,
Drogaris Z£PU7E JLFRAS [A] 41 ffl (K562 .HeLa.HEK293T
A1U937) i fdi Fif SAHA B{ MS-275 kb B i, %58 T 4
B HDAC #1512 (418 A L BEAL 0 4 R e AR AL
AT % 33X 5 A HDACH £ 753X L2 40 g 51 & H3 Al
H4 ) WA A K SF T e, (H AR B IR A R KT8 7.
I Ji 7€ 2015 4F, Krautkramer 2557 @ 37 7 — & DIA J7
5, X SAHA 5 2 I N FL R 40 i N 1 28 B A B R
AT T %08, ST HETT 62 AN MR 2 2R 1 B S 1B

Wi AT = AT, B8 T SAHA i 5 (1 41 & A H3
A HA £ B0 R AT R G AR AL, X A 1S 0 AT
HDACi X HE H g 1 H ARF 2 T 3 — PR RE.
2021 4, Slaughter ¢ i 2 [ o 2H 2% Fl 3L DA 41 2 A
5 A T 7 M T SAHA AEF 5 (1) HL60 41 i 4H.
E A B AL RS AL A BRDA (B 45 /I (1 4) 45 &
Bl ABATT R I SAHA 5] A2 4 R A HA fE #2185 8.
12 Al 16 4b & R b % 26 3 2 1 20 19 44389 o 5 £ B
DNA # 515 M 2028 . SAHA £ 410 2 18 4 44 Py 1) 40
= LB, 6 HA 2 B4R 38 04> 5] i BRD4 45 &
B, JEE— s R R R E . W H AT HDACH
ST E A OB IR, 23 HDAC 2 5] 4 /A
R A WAL N, It HA 1) 2B A 8 e o B
A 70 2 UEE UE B FL AT 520 DNA [ 5% .

7E 2012 4, Kilner ZPYHF| H 7 iTRAQ & & AR ic
AN % g T R 25 HDACH (1 BR £6 « 75 2 6 A1 TR R £6)
ES T A M HCT 116 H sz AT T FL. S5 R %R
B, I 6 45 5% IR 1D 2 (SCFAs) & H HB 5 2 I BUR .
IR AR WU B S A AR RN R ] 224 TR R S (R R T
KRR T B R A R R A TR R R A X
FlAL A, B oA R RN . X U B B e R A
HDACi LR L T B8 55 20 it B 40 45 # 4H 285 R e 1
FsE B B — & B RB . [F4F, Fung 55 R H
iTRAQ /7 iEIE M T IR £k Jv 4- K I T MR 2R 45 H
Je£ 40 B HT29 o a] LN ) HDAC 36 PE 3£ 5 HA 1 4
At o 20 Fidt A 25 (1 R K 776 T IR AN 4- 2K L T
B8 43 A B A U, H L 4R o-Myc B SR A AU
FZ 50 R MESHE AR G557 FRa 04 L ae
EARWHRMEA
233 HDAGIER MBI ARBFRMB 2015 F,
Mackmull £ 58 Jot 5 T~ K FIUAS A= ) Jo 1 1) 2 1 Joi 4
20 FC T HDAC 403 (1) 40 g, 1iF B HDACH =& 252
MEARAFEREERES T SRS WEEA (BCP)
b, 3 H BCP £ E K = FHFEN BN, %
WFFRFEH T — N ErEALE]: R A 2B LA BCP F
J& 22 18] (0 FH B AE B A 5 516 f ek g g # ) . Tig
Wu S5 B SAHA &b B ={E /)N 48 fd fifi Ji AS49 40 j &,
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HZ B EAER . £ TAEH, f# H SILACH AR,
BT HUAR I 56 A1 E B A i 43 #F 28 LC-MS/MS 731, 3%
SR T 2968 FHEE F 1 099 > LA A7 s Al
LoI2 Mz &wAfr il (EHAYGE B %F B, HikN
SAHA #b P B 52 0038 AS549 2 ity v (1) 361 2 82 2 1k 4k A
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WAz ZA A AR, 1R 4L T B A4 C B Az R
PAMBHRE, B T = H 2 MR .

Wang 5P H A #1982 R X F 55 — Fi HDACI
FK228 7F 4% i 40 g HCT-8 Th itk 47 T W 7¢, 45 SR R BN
85 B AL 10T A 1 115 A7 2R 2 B, 32 Fhi (1 i
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