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Advances in nucleoside analogues as methyltransferase inhibitors
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Abstract: As the second largest cofactor after ATP in body, S-adenosyl-L-methionine (SAM) is responsible for
methyl donor in SAM-dependent methyltransferases (MTases). The methylation of essential ingredients (e. g.,
DNA, RNA, protein) plays a critical role in epigenetic regulation, cellular signal transduction and metabolic cycles,
which is closely related to different kinds of diseases. Therefore, SAM-dependent methyltransferases are
considered as promising drug targets. Currently, a growing number of nucleoside analogues have been developed
as SAM-competitive inhibitors, blocking the downstream signaling pathways to cure diseases. In the review, we
outline the design strategy and optimization process of methyltransferase inhibitors, analyze the shortcomings and
solutions of developing nucleoside derivatives as MTase inhibitors, to provide guidance and broad direction to the
development of nucleoside MTase inhibitors.
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The overview of SAM metabolism'! and subcellular localization of the methylation modifications in the cell”’. MAT: Methionine

adenosyltransferase; SAM: S-Adenosyl-L-methionine; MTase: Methyltransferases; SAH: S-Adenosyl-L-homocysteine; AHCY: Adenosylho-

mocysteinase; MS: Methionine synthase; THF: Tetra-hydrofolate; AMDI1: Adenosylmethionine decarboxylase 1; MTA: Methylthio-

adenosine; MTAP: Methylthioadenosine phosphorylase; MTR: Methylthioribose; Nu: Nucleophile; ATP: Adenosine triphosphate; PPi: Pyro-

phosphoric acid; Pi: Phosphoric acid
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Figure 2 The chemical structures of the representative MTase pan-inhibitors
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Figure 3 The catalytic mechanism of DNA methyltransferases (DNMTs). A: N°-methyladenine (6mA); B: N*-methylcytosine (4mC); C:

C’-methylcytosine (5SmC)
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Figure 4 The chemical structures of the representative DNMT inhibitors. A: DNMT1 inhibitors; B: DNMT3A inhibitor; C: DNMT3B

inhibitor
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Figure 5 The catalytic mechanism of histone methyltransferases. A: Protein arginine methyltransferases (PRMTs); B: Protein lysine meth-

yltransferases (PKMTs)
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Figure 6 The representative PRMTI inhibitors. A: The chemical structures of PRMT1 inhibitors; B: The mechanism of covalent inhibitor
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o N =2 (K 8): @ LPLLLY-283 AR K F P 1
%%; @ LA PF-06939999 AR 3K K fig i i 2% @ LA INJ-
64619178 AR M FLng ik
3.1.3.1 FMFEELE 2018 4F, Eli Lilly A A& T —
A M E 77 LLY-283 (tb &4 21, B 8A)™, 1E i
(IC,, = 22 nmol-L") F4iiffs (IC,, = 25 nmol-L") &I
HR B v (R AR P, o) 31 o R A B Il LA A T i
PRI, 75 /)N B P A% AELJR AR 28 o 0 (2 7 H BH S R 47 i
VG . LA (B 9A, PDB code: 6CKC) iR, i
W4 55 Asp419 [ 5% Al Metd20 (1) 3 % 72 B U 8, 1
IR g R ) AR i 5 Glu392 T R — X &AL, I 5 Tyr324
(MG P & — AN E . SR SN 88 T PRMTS
B A RO Phe327 1 B, I 515 M8 2 (7]
T ¥ face to edge ) m-n HERRAE FH o ZEVE[1) Phe327 #5155
SERAEM R EAR, KT PRMTS & SRR 1, X 42

TE 1% PRMTS 32 5 14 1 J5 [

Prelude 24 7] &1 %F LLY-283 #£47 7 — R A &5 1
b, FEZRIA b5 NG 7] DS A5 A BT, SR A
AL TR K TP 52 IR Ab ik, 73 21 6 A 9 2207, 15 i
BRI (IC,, = 3.8 nmol- L"), 26 FL e K ss oo
WE (k& 23), it — B TE (1IC,, = 1.2 nmol'L™),
JI5t SR M M A 1 6 S S A PR B AR (5 4 24), 1
WIRTF B RFE (IC,, = 4.8 nmol-L ™)™, PRMTS ] SAM
4E 4 TS A Cysd49, 1Z A LR kL 5 LLY-283 1)
6 1 2 JEAH AL, A PRMTS LA #0751 (1) R R 2 (it 1 45
P SERt . BRIz Ah, 75 HA K PRMT FroZAr B Bl - ik
SR, DRI R AN 0 ) 1 A e B (1) — b s
G FIE RN G LLY-283 H ok, fERS S b5 N —>2
YRBE 5K (L& W 25), fEAE B4 R ITF AL AR A s 3
(L& 26), 5 Cys449 155 5 e A2 0 RS ST s 3 A
i, R R 0 B A 1 (IC,, = 11 nmol- L™,
1%\ FF R B S5 K 1 A 1% % 1) PRT 543U F1 PRT8 111
L4 58 A LA PR ARS8, AT 96 7 I B S48 Il v
I X A 28 28 G0 U E 98 R 28 T iR, I R X
7R, PRTS543 B A B 4F w2 v, o HAE— 2 B35 p
AE 5 Jirb 8 Vi IR, PRTS 11 78 4 28 1 Joi 98 A6 7% 1 4
7 M8 SR 60 R RR A R R I S T 2 1) 2 A MR AT I R
?ﬁTi[lOS]o

Merck 2 5] 73 #T 7 35 g 25 84, R IR IR BE R 11 5
I RTS8 17 2 [R] (1 25 (A1 K, R B 8,5- M % (ke
) 27 F128)" T DL YNTE SAM 45 A 48 . PRk
4 ) 35 AT A HAR3Me2 7K 7, 1C,, {H 43 7 4 5.7 Al
1.0 pmol'L"'e 5 LLY-283 A Lk, ¥ P£ R FEECK, W HE M)
Ji DR A= 0 M M % 5 e (R R BRI RE 22,
TR T RS AT T E B RE T
3.1.3.2 FERIBRZE  Pfizer A A MR F 450 IR, R I
SRR FE IR 5 A B K o) T T R A A B, 7R
A —MNEIRME A 1048, 51N 3-5-4-F R H 2 J5 7] A
1% 048, IF H 5 Tyr324 & i face to edge Y 7-z #E
FAEH, Z a5 LLY-283 (45 S KL, B G
7£ PF-06855800 (1L &% 29, 1K 8B) 3L §h 45 #y (1) 5 &
N, FeBR ST BB 5T AN TV R, Sl i e A A R
T MFER N 2 50, ¥4 2RI AL AE D48, 752K 3 |
SR 0 6 05 i B B DA R [ G S 5k Bk Glud44, 3R 15
PF-06939999 (1k & #) 30)", M & 4k 45 ¥ (& 9B,
PDB code: 7MX7) # 1] PA & B, VU &L S wé mpk f B A0
Glud44 JE B EEMr A BAEF, 5 Leud37 Hl Glud3s ) &
B A A R TR R VB X A A B R
3 PF-06939999 5 PRMTS H A 5 & (1 45 & 55 F1 J
(K, =11.4 pmol-L™"). 20194, PF-06939999 Ff & I Il
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Figure 8 The chemical structures of PRMTS inhibitors. A: PRMTS5 inhibitors with chiral benzyl alcohol; B: PRMTS5 inhibitors with ali-

phatic amine; C: PRMTS inhibitors with aminoquinoline

PRARERY, (R AE 17 34 36 A 7 rh R 30 HE ) B
i B, R LA N AR R D AN RSO, 1 I R B
16T 20224E 8 H#& 1k,

2017 4, Janssen 2 &) W §8 T iZ 45 R ML &
W31 A R AR R BT IR R S Gluddd 45 G 10 B,
XF PRMTS O/ £f 1 8 4F /9 400 #1335 1% (IC,, = 0.6~
1.9 nmol-L™"). 2023 4, Chen 2" 4 18 FH fif Bk Jiiz 1 Ay
linker ¥ i JU7 % F B 52 21 Gluddd (fk &4 32), 1l
TEPERR (IC,, = 8 nmol-L™), iz &4 32 & i1t
5 7%, K F Trimethyl Lock ff A 25 5 E (165 %) 33) 12
T4 v 1
3.1.3.3 SHEEWSE Janssen AF KT —Fh i 45
R4 1 1% HF 25 PRMTS #0171 INJ64619178 (46 &4 34,

8C)", ML &5 4 (] 9C, PDB code: 6RLQ) H1H[
DUE H, AV FRS 59 SAM RIER Y 148, 76 SAM
ghia i, 5 LLY-283 45 &AM R, il 200 v 8 43
5 Asp419 5% AT Met420 f) 32 55 K B 5 LLY-283
[ () S, BRI B I R AN R S Glu392 Al Tyr324 (1)
4 T B — X U . INJ64619178 LL“ Dy A8 Al i 7 ) 45
G 77 AN 2 48, S FE bk L[] 1n) Sl 25 & r
AL, I 5 Glud44 MHETE SO0 BEAH BLAE ), 1RR
5 Ser578 WA T8 A AR BLAEH, BE BRI T
&) 5 PRMTS [ fif 25 18 26, 1 RF 22 (141 ROR

B A3 R A2, Phe327 B GO A B A8 Ak DA 4%
KRARFA RIS B, 5 2 JE i face to face B 7-m #E
BUERH . X MR 25 52, 115 INJ64619178 X T
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A PR R A Bl B R ke B, R I A e ) A
P AR E 1 . 2018 45, INJ64619178 FF Ji& THA IR PR
WA, TR 9T JE 8 B 40k 298  MDS A s i gt el
Bl J5 , Janssen A F) M 4 #% — JSWR[3.4] T e K% H 1L
A4 350 LR FE T 6 PRMTS 5 i (1 #0361 (1C,, =
9.1 nmol-L™).

Merck 2> 7] 7E 50 HT INJ64619178 F 45 #4 iy I, 15
B H S LI 675 3% AS [5] 14 linker, X5 20 3 K o ()% B 114
HERETT M TLo & R 3EAT B 4, Wit T &4 36
37U AL A W) 36 2% B BE = IR 5E R D) (ECy, =
4.7 nmol-L™), 5 XL 0 Z138 41l fd & 1) 34 5 (EC,, =
17 nmol'L™"), &7n th R IF I 230 115451 (& 37
NATR L GH A ROE, LLALA Y 36 R H B S 45 &
SEAFT (EC,, = 0.84 nmol- L) A1 5 5 (1 471 4% 4 41 fa v
PE (EC,,= 5.8 nmol'L"). H 1, (&Y 36 HA T2
SRR J5T  AEG N 288 701 2 o0 A0 22 S A0 24 ) A B AR
FH RIS S8R5 55, A6 A P 2 0 L S 3 P70 e 8 B v 12k

Angex 2 )X FE MK IR HEAT AE 1, K WIS 9 =

e (&Y 38), it E T — Mg F (1C,, <
1 nmol-L )", Lupin 2 7] 3£ INJ64619178 [ 45 1)
HE IR BERR 5] N OV (A1 39)™2Y, R 5 £ 1)
il 55 M (IC,, = 0.25~0.95 nmol-L"; Z-138: IC,, =
0.1~100 pmol-L™).
3.1.4 PRMT7HIHIFI

PRMT7 1 4y e — i 5 & 1 111 & PRMT, 1 51 7E2H
FE LN IELPR L. 5 PRMTI 254, PRMT7
TFAEPIAS SAM 5438122, PRMTT7 58 BN R4S &
75, AB R A G5 A SR TE T B UR AR Y. PRMT7
257 DNABE WA T 400 2 R kv A e 3 1A
Ec 4% 2 fh AR it 2024, PRMTT 0] LA 5 F R ) 5t
¥ 1t (epithelial-to-mesenchymal transition, EMT) Jf fi&¢
eI A%, O N R TR T L g 1 T AE SR AR
2020 4, Szewezyk S5V i i 45 2659 SGCO911
(L& 40, B 10, 1C,, = 1 umol-L™), 51 N BEZE I 5k
13 B4 G W SGC8172 (M & Wy 41), i 1k W 2 42 A+
(IC,, < 2.5 nmol-L™), {H 2 it = % PRMT7 [ ik £ 1% .

Phe327

Figure 9 The crystal structures of PRMTS5 bound to PRMTS inhibitors. A: LLY-283 (PDB code: 6CKC); B: PF-06939999 (PDB code:
TMXT7); C: INJ64619178 (PDB code: 6RLQ); D: Superimposition of LLY-283 (green), PF-06939999 (cyan) and JNJ64619178 (magentas)

models. The conformation of Phe327 is flexible when binding with various ligands. The key residues are labeled as stick structures, hydro-

gen bonds are indicated as yellow dashed lines, 7-7 stacking is indicated as blue dashed lines
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B J5 X linker & B AT W B, KRB MM E Y
SGC8158 (b & ¥ 42) fEfR 7% PE (IC,, < 2.5 nmol-L™)
A b, 6 FoAh ) PRMT B B b Ik 6 1, Fak ¢
PET] BE R BT PRMT7 B THW loop K B ARy 4 5 4
ftb (1) PRMT AN Al o HR4E 3l 77 22 500E, Z A6 & )& SAM
5 G AR TR, AN R A S A AR R . S T s
SGC8158 [ 4H il il 72 3% 1, K H T Trimethyl Lock ]
AU 245 VU SR, R T AR M . 1T 245 SGC3027 (fh
G 43) iFE A0 R 2 5, TE A i N IR SR BRI AE TR,
H4 0 2R BRI 5 RSN 2R By, Wy 5 Gk T fee a3 AT s v B
SN, B O PE 25 W) SGC8158.  7F 41 il , SGC3027
fE #11] HSP70 (heat shock protein 70) (K] H 31k, 7 &
FO RSB N 52 B
3.1.5 PRMTY {7

HH T PRMTO T E B fE & % MMA F1 sDMA,
It 5 PRMTS [A]J& 11 78 PRMT!, 78 35 35 1 BT 422 1) i 1
R AR TS, 5 PRMT7 A A, PRMTO &
P~ SAM &5 &k . 5 H At PRMTs AN [R], PRMT H
I 1 34 Ik 8 52 e 51 T (i gk 2 1 — s AR AR AT
A SCHRRE, PRMTO 78 i AMLU R |1 41 fig
FeU R RO E M E ] . PRMTO JE K & R
FH AR 55 20 R A 008 2345 5 B 1 IO, TT B AR
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S5 RPUE B g% e MY, 2023 4E, Feoli 513 F 2
HI ) PRMT4 # i F B T AR, K AL A #) EML734 5%
PRMT7 B A B4 F 4 i3 4 (IC,, = 0.32 umol-L™), JF
HoxF Al PRMTs B A 84 ik # 1%, EML734 (fb
G044, B 11) Bk, BRI B B A0 IR v B
Z KB, R4S M EML1102 (fh& ) 45), 78 14
B 7T PRMTT (R4 G PR I B il b, ik — P 0508 1
%fF PRMT1.PRMT3 il PRMT6 [ £ 44 . B Jim i it
Bl 11 2R R B, A EE T PRMT7, 4L &%) EML734 1]
ZE PRI ] PRMTO ¥ 71 X, 2830 v Bt 5 Trp152 ) n-n
FHEAR 55, BRI TEZE 3 5] N =5 H 5 (Th &9 46),
XT PRMTO () 400 ) 7% 1 & 35 52 7, [5) i) BRI 17 %
PRMT7 FHHI G, SEL T R PR 10 e %
3.2 PKMTs %5
PKMT #R # & 75 & & SET (Su(var), enhancer of
zeste, Trithorax) Z5#J38, A LL43 NS & SET 45 #435
B PKMT FIAS & SET 45 #4811 PKMT. & H SET 45 #4)
B 1) PKMT F 224 9 A5 i%: SUV.SET1.SET2.EZ
FIRIZ, A& SET &5 M3 ¥ R4 DOTIL™W Y, &k
FEH IR 705077, AT LK PKMTs 73 9 8 1 4H: KMTI
FIKMTS"™, 4 1 H3 55 4.9.27.36 F1 79 £ BA K%
4R HA B 5 H 20 A7 1 36 2 R A2 H L IR Y B AR AL
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Figure 10 The chemical structures of representative PRMT?7 inhibitors. A: The optimization process of SGC3027; B: The mechanism of

SGC3027 as prodrug
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Figure 11 The optimization process of PRMT7/9 inhibitors from PRMT4 inhibitor

M, H3K4.H3K36 Fl H3K79 ff) H J: 4k 15 % 5 s
A 9%, T H3KO A XCH 5L A = F R AL DL J H3K27 i) =
R R4 55 e S A DR U120, T SO 4 MR ) 23 2R 07 1%
73 91l ) 38 PKMTs 264 2 Ty g e FLAZ H 2 4 1 711 14
R (E12).
3.2.1 G9a/GLP HiHl5

2H 2 1 H3K9 Y HR U 4k 32 2 1 G9a (euchro-
matic histone-lysine N-methyltransferase 2, EHMT2,
KMTI1C) #I GLP (G9a-like protein, EHMT1, KMTI1D)
AL, W3 #8 A SET S5 k38, F A 21 80% K Fr 41 #i
ABME, R TE RS BRARI I G9a AN 2 B iR 1)
R AR R R B AR SRS #E HIV-1 955 2 78 AR ]
B BT AN 5 M Al U b R i AR

47

48 (TC-5115)

Devkota %" JE - Sinefungin [ 45 #3817 — 4> G9a/
GLP #4577 (& ¥ 47, B 12), A 055 040 61 i 1
(GLP: IC,, = 1.5 pmol-L"; G9a: IC,, = 1.6 pmol-L™"), X}
DNMTI1.PRMT!1 I SET7/9 HAT ik % 14.
3.2.2 MLL #]#i5

MLL (lysine-specific methyltransferase 2A, KMT2A,
TRX1, MLL1) £ F & — 41 57 20 £ 1 H3K4 1 5 XL
A= B AL I PKMT! Y. 5 MLL AR 56 (19 G 44 55 HF
CAIE B i) 5 2 AML . SV 3k IS 40 i 3 1L (acute
lymphoblastic leukemia, ALL) 2 & & 3% & [ I %%
(mixed lineage leukemia, MLL) & £, R4 MLL
HHEH SET 4 Mk, (Hiz 8 B A & AR B R B S
AR, 245 WDRS (WD repeat domain 5).RBBP5

49 (Pr-SNF)

G92/GLP inhibitor MLLI inhibitor SETD2 inhibitor SMYD?2 inhibitor
H
(e} o O N
\/\@\ H
N NH, °N NH
ﬁk/‘( N OMe Ho. \n/K/\ LR 2
o s~ N o /=N s O, =
© NH N 9 /I)—N o /\E)"N/\N
HO" T JF - NM: HO" % JZ -NH: LN
OH NN ’ OH NeN oH N !
51 52 (GSK2807) S3
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Figure 12 The chemical structures of the representative PKMTs bearing SET (Su(var), enhancer of zeste, Trithorax) domain inhibitors.
G9a: Euchromatic histone-lysine N-methyltransferase 2; GLP: G9a-like protein; MLL1: Lysine methyltransferase 2A; SETD2: SET domain
containing 2; SMYD2: SET and MYND domain containing 2; SMYD3: SET and MYND domain containing 3; EZH2: Enhancer of zeste

homologue 2
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(RB binding protein 5) 1 ASH2L (ASH2 Like) % % &
AR, FE B R, Rk, B MLL 2 &Y
ZEEAR—& AR EER, S8 AT MLL
FR D 2 T T 0 14 1) — KSR o 2020 4F, Chern 58145
L FR R RS TG SET 25 M 3 rp A I Y A A 28, 4l T —
AN K% FF 28 MLL #0177 TC-5115 (1L & ¥ 48), %t T
MLL1 il /E Fi &2 5% (IC,, = 15.2 nmol-L™"), %L &4
HEAVEH T SET 4538, 5% SET & M3 F FFim At T
JEE MRS
3.2.3 SETD2 &5

SETD2 (SET domain containing 2, KMT3A) J& T
& SET 45 #45 f PKMT, 47 5% fif: 1k 41 2% (4 H3K36
B AL FE . SETD2 55 p53 4 i 1 3 K] 1) i 2 LA Je
B S IEAP AN P & — A B BT R A O, A — iR D
il R0 SETD2 JeAR 48 78 ' 4 g™ >V F0
/N i il g o B R BN, 2012 4F, Zheng SEUOVIE T
Sinefungin 1] 45 ¥ 3E T 4% 2049 Pr-SNF (tb &4
49), A Lt T Sinefungin, %} &b T 37 (R 4 SETD2 (1)
POHNE ST 10 1%, HAZX T4 SAH A7 1E B 1 FE S
IR SETD2 (Argl670 5 48 IR R IR 45 & 114%) %
A HIHIEH o Pr-SNF X} HAth 1) PKMT A 2~200 £ 1)
IR, A3 HT LR R R AL T B IR S 1 SETD2 5
AALE RO BE R (Argl625 Al Tyrl604), 1] 5
Pr-SNF J¥ i A B AE H, 76 HoAth 1) PRMT iz fr B f =
I MR LR TR
3.2.4 SMYD HPFIFI

SMYD (SET and MYND domain-containing) £& [
K AE N PKMT [ — AN W &K %, 5 SMYDI.
SMYD2 (KMT3C). SMYD3 (KMT3E). I SMYDI
F R B IR P E U, SMYD3 S i E 1 B
WA, SMYD2 i 41 & R H3K36 . H3K4
HAITHAK20 DA Rz E 4 88 1 RS A 11 FR 25 A ke U 471X 26 2R
FTR 1 Thae, AT 52 M 41 386 56, A B8 2 5@ 4
I AAEAE 5 5 3,

20184F, Memorial Sloan Kettering Cancer Center'*”
JET Sinefungin 4544, #% &% 1 1% 1725 SMYD2 #fil771 (fk
EW50), Hor g R (1IC,, = 0.39 umol-L™), {H
FEAE MCF-7 4 i 4 i iE 4055 (ECy, = 15 pmol-L™).
FEBAYE IR 2, KA T Trimethyl Lock )
AU 25 & 1T S mE, SR & 9 51, HAE MDA-MB-231 4
I b A A A B 2 2 52 T (ECy, < 0.5 pmol L)

20164F, GlaxoSmithKline /A & fi##r 7 SAH.SMYD3
FEYIIE B R A W) SR G54, KB SAH FB 4 Nl %
IRV B 45 6 148, &3d — KAk, k15
1h &9 GSK2807 (1 &4 52)"%). GSK2807 X SMYD3

S B IS 12 (IC,, = 130 nmol-L™), Xt SMYD3
1) 3% #% P L F SMYD2 (SMYD3: K, = 14 nmol-L";
SMYD2: K, = 345 nmol-L™") FIAh ) FH R BB, 18
MOA (mechanism of action) #f 7 #F & 7~ GSK2807 /&
SAM ¥ 58 PRI, FEAS 2 R A 56 S PR 571
3.2.5 EZHI1/2 &)%)

H3K27 [ H 3 4b 2t s FE AR sF 1) 2 R 2
5 & % PRC2 (polycomb repressive complex 2) f# 1t
HEAT U, PRC2 & ) 6L%E EZH1 (enhancer of zeste
homologue 1, KMT6B) 8 EZH2 (enhancer of zeste
homologue 2, KMT6A). EED (embryonic ectoderm
development). SUZ12 (suppressor of zeste 12) Al
RbAp46/48 (retinoblastoma-associated protein 46/48),
EZH1 8 EZH2 1y PRC2 ) fff {4 JEFE ™1 H SET 45
R 96% B 7 B AHAME, R A T AN E 424 .
EZH1 £ 25045 T o A4 g A o3 24 g o, T EZH2 A
Gy AT oy ZLA A 7Y EZHIL A EZH2 $OBE
TefE A TE 1, 2270 75 B A HoAh & (EED A1 SUZ12),
A BERIEMALAE R, EZH2 1 Y641 I i RARLE
7% [ 9E YL Ik EL IR N 22% 1 A2 R R0 B 40 AT R i
PEOK B 41 bk B2 98 b Bl g2 2N, EZH2 i AR A
H3K27 i B = H 240 5 2 Mg i A7 o677, EZH1 il
EZH2 7] DUAH BRI, #5A] DL ZE 15 4 it 3 56 A0 400 1) 240
534k DL 2R R 12 28 M MLL 5 HE 3 1 7 & gl e,
B HET, 5/ 0 FMHFAE L, EZHL/2 Bk 240
il B B> . 2015 4F, Pfizer A A il 7 — 2 SAH
FKALAE Sy EZH2 # i 77) (f 5 4 53)1°Y, 55 B A Y
EZH2 ML (IC,, = 270 nmol-L™), HoXf T Y641N F748 1)
EZH2 B A7 B 5 i 40l 5 % (IC,, = 70 nmol-L™). L&
53 % T H AR PKMT B A B iy e F 1k, JUH
EZH1 (IC,, = 6.4 pmol-L"), {H /2 X} T PRMT4 A B[]
I /EH (IC,, = 30 nmol-L™). %46 &9 i T 3% i 1tk
B 72, FEPA R A0 i
3.2.6 DOTIL 0I5

DOTIL (disruptor of telomeric silencing 1-like,
KMT4) &M ——NEA SET 5k i) PRMT!™, fi b
ZE R 2Ll T PRMTs A1 DNMTs F 4T & $0 Fh i %0,
DOTIL %1 57 i 4 H3K79 ) 5 L BURT = AR 112190 5
e WoE DNAE S VIR IG R G 240 0 & 3 9815 Lo 1
A JIE I fE AH ST, DOTIL 5 MLL # #HE (MLL-
rearrangement, MLL-r) [ L5 * & % WL I¥ MLL fill & 25
i (AF4.AF9.AF10.AF6 fll ENL) A H.{f FU*2 Jf
WA S 2T R (HOXA9 F1 MEISTH™, fig X
B BE DRI i P AL, 38 3Rk AT B Z) MLL-r F
I & 4 . PRI, DOTIL AR AR YT MLL-r L5 1)
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TETEAE S B MOk Z 0 . WA B A, KENZ SN L SAM [ I 2 4 6 A7 2 2 5 DOTIL AL Jik
25 DOTIL i 7 ik, an & 13 Firo, AR 4 45 14 1 —NER, HiEAE — AN KM EKTE. A, 5
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FH R TG 24 1) D IR M1 77 @ 2K FH bk e 248 ) FEAANE . R, 7ERRIERS 1 6 A 2 2k b gl N, 3R
Flo R SCKEXT LT DY 2544 73 50l EAT B IR 164954 (B 13), 5 SAH (K, = 0.16 umol-L™) #H
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Figure 13 The chemical structures of disruptor of telomeric silencing 1-like (DOTI1L) inhibitors. A: SAH-like derivatives; B: The optimi-

zation process of compound 63 and 71 as urea DOT1L inhibitors; C: Benzimidazole derivatives
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Figure 14 The catalytic mechanism of RNA methylation. A: N'-Methyladenosine (m'A); B: N°-Methyladenosine (m°A); C: 7-Methyl-
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Figure 15 The chemical structures of representative methyltransferase-like 3 (METTL3) inhibitors
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Figure 16 The chemical structures of DNMT?2 inhibitors. A: The optimization process of DNMT?2 inhibitors; B: The proposed mechanism

of compound 88 as covalent inhibitor
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