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(R BRI V6 A R TSR, 1 A8 R PR B 2 B T, oL KRB ¥ e, 1 510060
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Aberrant Regulation and Targeting of RNA Modifications
in Acute Myeloid Leukemia

ZHANG Subo, LI Yuanpei, HUANG Huilin*

(State Key Laboratory of Oncology in South China, Guangdong Provincial Clinical Research Center for Cancer,
Sun Yat-sen University Cancer Center, Guangzhou 510060, China)

Abstract AML (acute myeloid leukemia) is a highly heterogeneous hematologic malignancy with a com-
plex pathogenesis involving various epigenetic regulatory mechanisms. In recent years, emerging evidence shows
that RNA modifications play a crucial role in the occurrence and development of AML. Particularly, the aberrance
of m°A (N°-methyladenosine) in AML has been well and extensively studied. It has been revealed that m°’A methyla-
tion participates in regulating the maintenance of leukemic stem cell stemness and self-renewal by modulating RNA
metabolism in many aspects, including stability, translation efficiency, and splicing. Besides, other RNA modifica-
tions, such as ac4C (N*-acetylcytidine), also play key roles in metabolic reprogramming and stemness maintenance
of AML cells. This review summarizes the effects of various RNA modifications on gene expression regulation and
explores their significant roles in AML. Furthermore, this review compiles the current development and application

of small molecule inhibitors targeting RNA modifications and discusses the promising prospects of targeting RNA

modifications as a novel therapeutic strategy for AML.
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1 RNAZIGREEYF INEE

TE AP LR 3545 S DNA
LI P RNA, A5 FEEREA . T DNAM
EE P EYAAE RIS AE G, AT DA R B R
FKISME AR LIRE, WFFEN FZAE IHIE RNA E[F
FE A A7 75 0300 5 A 22 A8 10 3 5L nT AR 25 (R 3R 08 1
BRI DR M. L B SRR, N
FH 2L IR 2% (N°-methyladenosine, m°A). 5-FH 3L il
BEIE (5-methylcytosine, m°C). N*- Z. T g B e (N*-
acetylcytidine, ac4C). 1 JRMENE A A-to-1 RNAZ 4
ORI FEAZEY I mRNA _F 8RB IE RN, AL
B 8 SR BLE LA RNAB G TE SV BE & A I
(acute myeloid leukemia, AML)H [ 57 5 45 Fl#E 7]
T,
1.1 N-EARERRIZENS (m°A)

m°AJE KA LE IR 28 647 U5 T (V) L)
B, & mRNA _F=F B & e B 7S s iR AN
RNABMiZ —. EAEJLFIA AT AhRE
[Tz O AE ] . 19744F, DESROSIERS % P
YRAE mRNA BRI T m°A. B m il & moA N 7
%W meRIP-seq”. miCLIP-seq*. m°A-LAIC-seq”'.
m°ACE-seq'®. DART-seq'”’. SLIM-seq™. m°A-

acute myeloid leukemia; epigenetic regulation; RNA modifications; epigenetic inhibitors

SAC-seq”'fll e TAM-seq" "4 [ H & LA K RNA WL i3t
A2 R A T TR R e, BF 5T N 06 meA T TA
PUZHIRN . m°ALLRACH(R=ADL G, H=A, CE{U)
RFEFF, REBI A R T 2 1R 65 B A A K 1)
CORTA B LN

RNA ) meAME 7K1 32 252 3]« 5 25 7 F1 <45
Fras 4hil. B EFEFZ AL 3(methyltransferase-like
3, METTL3). ARG 14(methyltransferase-
like 14, METTL14). Wilms/J& 1-4H2C 8 (Wilms®
tumor 1-associating protein, WTAP) A% DI HE
AW (m°A methyltransferase complex, MTC) 3= % i1
ST mRNA B m°A, 1ii METTL16 7] $ Al Ak &
B REE I RNA EI meAFE R "1, mRNA 1)
m®A B A LB A BT R, B G 05T -RNA SR
G B —H 4 RNA-MTCI Z e B & ™. X —id
FEdr, MTCE A mC AR A7 fURF 7 P 52 21 s IR
T RWBFI BT )44 22 Fh R 2R A 5 U 2019
FRATKET Nature) TAEHRIE T moAMEM H1 % 5%
IR (4L R LS bR 1 H3K36me3 41 55 METTL 14,
8 F MTCXHiE RNA ) CDS A1 33 X 380347 m°A S
Tt 151, VRO 4 356 DR A1 RN 3% SR 2 A PE 485 7R T mCA X
RNA BT 3 52 H AE 28 1055 R 5 B I A s 45 1k
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SENLH . 202344 1] 1A SCHWARTZ!S [ A 43 5l
HRIE T meARIRE TS B A —— AN T
2 AW (exon junction complexes, EJCs) 14 [H 4%,
XL AT LA 1k mCALE A B Ak i S L X 3
DU, RUISME T 2k E T me AT R &
W3t R mRNAR A S Ve PEFEFA S A (fat mass
and obesity-associated protein, FTO)FIAIkBI[FJf & H
5(AIkB homolog 5, ALKBH5)¥JJ& T AIkbZ R
WA BRI meATERRE E 10 FTOR MK BT
HANEA RNAZ HEAL D Re ) B, EAR AT DU
Em°A. m°AmMNIm UE 2 Fl RNA I EAL I 2B, 5
HAEANHAZ AT LA m A EZR Y. 5 FTOMILL,
ALKBHSAJ LA T — 125 BrmOA H 4L,
mCATH B R IEM T SRl as . RS R
TR IR 45 B mOADT £, fRED meATE R AE T AR (S
Fo FYTS21-BIRJE M (YTH)SE #8825 i 5
R R ORI me AT A, FoH YTHDF2/3 0] LU i
RNA #2122 YTHDF1/3 81 YTHDC2 A] LA{IE#E RNA
FHPER) YTHDCA] LA RNA ) A% BT 2242,
20184E A1 K F£ T Nature Cell Biologylt] TAE% €
P IGF2BPZ % 1 EAE T — 2K 1 meA L AR (2 i3k
RNA [ 8 P RN BH 3 20 3% AR & vk % 5 B 1F A 1
PRI R 1 mOA LS, 5638 T AR meA 2
LR R I ML A DI RE A AN . S5 R E ST AR
Y THZ B B Y THES #3851 = A (VR TR ik T
R K 4S5 meA, 117 IGF2BP S ik i1 il i KH4
SR b 2 R AR R - R T B T R — A4
R 7K A R R e B R AR TR
A me AL TR, 2R KHES #4381
RNA%; 48 H (RNA binding protein, RBP)f[I FMR1
FXRI1. FXR25 W fifi 42 & 3B A me AR 71 (1) 1
PERT21 0 AR hnRNPCHIhnRNPGZEAE T HimSAE
5] EE I RNAZE F 4 e/ R meA LS & 8 P
AER, SR 2 MIF R R R T me A B 5 4
R RSB R . — 7w ESCATE, 3RAT
A BRI 72 5 L 2H B B 1 H3K 36me3 1l LA m°A
(LB SRR AR, LE /N BRUVE IR 48 1 23 A ) i 2 e
[Fl 4% 2 68 T A T Oct4. Sox2. NanogHl K455
(1 S FIRNARRE M, (F R BTk, 55—, 4%
51 FH 9% 4% RNA(chromosome-associated regula-
tory RNA, carRNA)_F [FmCA % 8 18 5 BT 1 4% €5
IRASA R Wi PP, METTL3 ] DL & /N BRUEfG

T2 HERV H ITAPEZ#% T Jufth, H4ERr L 7 4t
JORAS, H g6 Gyt i R HEm AP A V& 1) [,
YTHDC1 Ref8 B 1456 % e oo fH e s ORI RNA
I meAREE , A 3E SETDB1 2 A B ) 4L (4 )i f7
B A R T I H3K9me3 TE B S G 6057
X SR A ST TER BY, BEAh, RBFOX2 W] LUK MTC
FHZE 3 carRNA _EHEAT meAfE1f , YTHDC1AE %R 5
Hm AT ZEPRC2BIRBFOX 245 &7 s Bk M 41161 4=
JR Y e i AT R M SR B, X — ML E R A
T4H A (leukemia stem cell, LSC)H H ¥ B A &
B, R R A RBFOX2 1] i 35 4111 AMLZH i i)
A KRR, FHEEEEE R0
1.2 S-BAEIEE(mC)

120120 704X, W FE N S E ORI T m°Clg
i ZRMLF DNA SmCAEM, H A0 S-IRtF —H
Z R (S-adenosyl methionine, SAM)#%¥5 I %] RNA ]
s e R AL 1) CSAL &, TR m’ CIEMR 2. m’CiEth)™
ZAFAE T mRNA. tRNA. rRNAFM H A AE4w A% RNA
. mPCIEMAEVF 2 W0 Fh TR & A o, (3 5 A A7
TEZES. B, /£ EAZEY I (RNAFT mRNA LA
B EAE L m MY, m’CAEM FLEIY mRNA
b R 0.02%~0.09%, Heh K #3A7F CDSIX
BB, m CP 5 2% 3 EAH NSUNZ & (NSUN1~7)
DNMT2B5% X 86 A m C P 5 gk B M HU AR JERNA
KRBT & . U1, NSUN2FINSUNG6 1 57 mRNA
(1) m’*C&1f , NSUN1HI NSUNSI& 12 L7 rRNA, i
LR RIA RNA m°C H NSUN3FI NSUN4& 1 B3, XUn
AN TET2 1] LA RNAI m° CIE 1, Hoad FiA v LA
B R AN B RNA R m*C/KF- 4021, Aly/REF i
H K7 (ALYREF)F1 Y-box &5 & 25 [ 1(Y-box binding
protein 1, YBXDE N m CEzHES , W H 5 mRNA
HHImMSCEE A, AT EXRTRNAR B A ThRES, i
1, SRSFE21E N — N m Cs B 2 4 & B AT L 2
mRNA B e F2 9,

FERNAAF , CAE m>Cr] DLLERF P9 3P . 4
OB T — S R B X 9 B R R U
PELOPT T RNA B m CIE M RE % 4E FF TIRNA-tRNA-
mRNAE &ML MR e LY, RS, m’CilH
DB U 7T RO SR 6 77 2B mRNA R A 2
PEBY, m’CEIHIES 5 T mRNARI#Z i, NSUN2
R T 3 m CAE T AE AR B mRNA AL R R 2
E iR
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1.3 N-Z Bt EBAELE(acdC)

ac4C2E F A AE Y RNA FIE— SN 2B L 15
Mo BT 19655 B IR A ARIE B2, I Bl JE 9 e N —
A R ST S , AFAE T A A i & A . I 25
W72 5 B B acdCHE tRNAFIRNA L g,
T B Pl 0 B RT 7 T A 1) tRNAL 7 4H T 1 5S rRNA L
S EAZE ) B (RNAS-HT 188 rRNAPY, 7 ix 4k
TEOLT , acdCIHH AAAE T4 RNABRIEZEFA X, FE4ERF
X ARG D RN AR & M AN Bhin T 7 THi i 5 £ 5
EAEH . acACIE 158 XUEE RNALE 4 5 S %
FRIR AR — o L o B R O o R R HE AR E R B A
PLEE B, ac4ClEidt 7 RREESAE 5 C5 T2 [H
T ANAEAER, XRHEE S VR B AR T
R 55 GRS Y sl A B 0 acdCIIFIAL B 98
FLAL TR R REREFI A T ¥ t(RNAFIT RNA o i 2
TRE TR R B, B A mRNARETS 7E N- L4 75 1
10(N-acetyltransferase 10, NAT10) 1AL T a0 21
ac4CIEIM 54, CDSH (1) J 5 LBtk 4R B v] LA
& m mRNAFIEIFERLE O, T 5'UTR ac4CIEM AT ¢
TE 7 A BELAAZ B 4 1 1) 225 R 4 o R R AR 2 1
AR, ac4CIETRH P PAFE mmRNA [ A2 e PR,
1.4 H{bRNAEIH

B IR s WE (V) S PR B C5-FE 1 m M4k . 1E
S NE AT R RIS NE T 5 R C 1R T 45
BTV BORE B T AR bR 1 E A% A I CS R T
5 CUEAHE . Wi BRI, 2 HAT
RNAH S ERZNBMHZE, 445 AKX mRNAH
PR A1 0.2%~0.6%, AR RNAH <58 T4
A Lee-68l, PR g B Y1) A 2 Y A RO [
I A ) AR R B K 85 WE A% G LI (pseudouri-
dine synthases, PUSs) AL H) . sl BT 58 K3,
PUSI. PUSLI. PUS3. PUS7. PUS7L. TruB{¥&
PR 5 g £ A 2R i B 3 1(TruB pseudouridine syn-
thase homolog 1, TRUB1). TRUB2#H dyskerinf
JRUEE A B 1(dyskerin pseudouridine synthase
1, DKC1) % 5t mRNA B K B BEAZ 1, 0l 2
TRUBIMIDKCI1/1 3 | 46K 2 H WA, PUS
I A KOBIRNA 1) 7 UK 5 /EH, TDKC1
& — A RNAKH Y PUS K 5 g, 75 22 H/ACA
snoRNAE A F5 T H rRNA S mRN A JR W5 i 44 1)
) S U072 FTE A R BRI s e A TR 5 1 i3k
HUES "R “HEBRAR " ZFTORAERED, £2FA

P o B R AZ B 2 [R] T AT C-C i L C-NBEAE 1 ik
B%, MR mE e b B AN W] 38 U3, Sl i A A
FLF W] WAS 1 AT LA 58 pre-mRNA BT 22 74, PUSI
I PUST W45 IE B 21 pre-mRNA 33 [ % £ P
DRI BT A U4 FERERERR ST S5, PUSTI R
&G HH I mRNARKIEKFFEAE ), i 7E TRUBI
BB HeLadl fe i, ¥ mRNA B £ e MR B U0,
UEAh {8 3T CRISPR YRR J5 7 &K BLPUS .
PUS7MI TRUB 1 5% 5 B 4 B HEK 29341 g 2 7] ,
WA AR A I i AR R B R 2 57 1 AN
PIVEAN RS AFEM LA R L RBPI S 5] g
SRR, REHFARRY, PIEMT R
TEANE M RG24 T X mRNA IR M2 A A
7] B o

A-to-1 RNAZ B 5 £ FF 5 7 RN A% 48 i 1 H
T, BT RN ARG AR A i 3067 1R A (17 i
MRS COf Z IR R 2, T B IR NE W | 25
7E mRNA 7 T H A il T 2R DR 5 41 v 3 1 3 A%
H——WLE (1)U BT 0 3 W A E 5 i ) B 4
WU B IR R T R A AR S T mRNA ) —
ANAEAZ NG, — 77 TH AT AR R BRI 5
— 7 & 7] BE 5 B mRNA FT 44 F 5 G BT 3247 404
B, RAHE FERIFEE N E R —HEWMT)
Be R AEAAL U, A-to-1 RNAZ$34 7] DL 1t 5 0
microRNAFI mRNA 2 [8] ¥ A6 E.AE H K 1T mRNA
e g MO, Ak, A-to-1 RNAZRIRIESHE S5 H
AW FIZ R 260 7 B A5, X3 H 5 —F
FETWUE ) mRNAR PR T HLE] 7, A-to-1 RNA
Y 4 I8 49 PR N RN AR H i 20 ¥ (adenosine deami-
nases acting on RNA, ADARs), 7EM#L.ah ¥+ £ 2
H ADAR1. ADAR2. ADAR3H ADATs. E11#
HAMBI LS 3% . ADARTFIADAR2FINAK
Uiy LA RE 5 0UEE RNAZE & 4538, fEThie B
B A M, BE55 1R 5] mRNA F A4 o ()45 ik X% 45
), AR E AL AR S R 189, ADAR3HEH A
HEFIHLBE RNAGE & X3, A A (e, Dhae A
TEHE, AARAMSEIG R I W] A ) ADARs 5% H At
A PR T 1, B 7R AT BE T RN A g 46 2 1 4% 1
FH T, ADATSs/E t(RNAFF 7 Vg 1 B Wt 2 il , 42K
ANz, B 5 ADARTF ADAR2ZEBI)
B 1 X, {H{ = dsSRNASE & X35, [K L% dsSRNA
A mRNARTA T Gw 4 1EH , ADAT1/EH £ 22
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BN Z R (RNA GG IR B 37467 AREAR N T, 1
ADAT2FTADAT3 FI1E H U2 F tRNA 1134407 AfE1L
I,

2 RNABIMAEEEMFHEEEA

I M — A 52 B A R 0 2 B RS R 1k
REFE, SRR R A /N B R
BT AN 22 17 43 AT e (434 I T 40 i (hematopoietic
stem cells, HSCs)IZH I . IT4EK, WFFC KB
5 meAFFEAL . A-to-1 RNAZHEAE N 1% £ f
RNA R MAS Ui 75 4 RF HSCIE 14 A 1 4% 1E 3 i 1 i 72
B T B OCEBEMEA .

1EN mA MTCHE &) M — [ i A0 547,
METTL3/E 5 1 £ J Wi 2. 3h 1) 55 2 Fh AR 436 1 &
SR EZERSRE T 2R . RS ARG
HHmOA KT B 4 RE X T IR H P 3 1 e AR
(endothelial-hematopoietic transition, EHT)H A 5 %
TERIB, 52 mettl3 2 S Em AR FBE, HEiMi T~
ythdf2 /™ S notch 1aRl rhoca i IR i A B AR, M
T FHAS 1 35 I #HL 410 Y (hematopoietic stem/progeni-
tor cell, HSPC)AE B 1ZAHLHIFE /) i I R 48
Witk — DAL B9, LEESE B & I METTL3 & H A
T MYCH) meAB M e ik i35 2 5 | HSCsH 7
1o VUM BA B0 5t 82 £ % RN As(shRNAs)
A A28 HSPCsHH METTL3 R IE, RIX S8 T
S AR A A R R T RER K. R T METTL3
PUAE, FA120184F K 3K T Cell Stem Cell )W 750K
M meA 5 4 METTL147E /) iR HSPCsHl Lin~ Sca-
1" c-kit (LSK)ZM i H (2 I8 7K P i, 1 E il 2 2B
IR L FRIAAKCE BT B, RICHTERE R
LA i — B A% A R AEL A, LR RO R 4 M b
R P, TR HSPCsH () METTL 14, ] DLRH
AR BEHE R LT,

Ak, AN —FhmeA 2 AL RS, ALKBHST] LA
I > Cebpal) m ARSI 45 36 K R IE KK
WG L, ALKBHSSR 2K -5 550 LA HH 20 it 3 A4 25
S FEIEN, TR AR T T 40 A K R
REIBS, 5 — T FE 36 H, ALKBHS BAm®A #6111
75 AR RAR ATP I 724, FE5208 HSPCs ) 1& B
877, ALKBHSH I 23 5 3 $0 i) /s RN 20 1f
YA S RE AR, HTHSPCsAL T35 4+ 5 341,

L1556 POMR T8 1, W BR /N BR BN I8 i i o

Ythd 24 L mCA M6 1) 77 20 755 52 2 ] RN AR
E M K FRIA , R A T RE  HSCs I B & .
PARISZS UMb & B, YTHDF2 i 2 v] DL 55 HSC
M. MAPPERLEY %5 PR NFRFT T YTHDF2 5k
AT HSCHEFFFN 2 3 Z i I (KA sz, 25 Sk 1
YTHDF24E A HSCH 48 i 8 2% i 4 i) K, 2 K
HSCHEFF I SREER 2R . M UTER mCA T — AN 2 5
YTHDC 11| 2> & 35 93 55 3 i A HSCIhgE % BhAk,
YINZEPOR R I, meAl] 525 (1 IGF2BP23d i 411 28
R E S i T4 Th RE 4+ .

A-to-1 RNA%u % & 53— PR EN AL s 4
A3k A7 AE O RNAMEA . ADARZE [ K61 57 5] N A-
to-14m %, 7EULIE R, BRFFH 22 B FE AL NIV
FEmRNAFH RS AR, WU B U008 S, (R 53k
R E T, H I 7L R B A-to-1 RNAZw 48X
HSC B FEH A B A EI e, Hh ADARTS
AR El R O S 0 S E I I, SR T R R AR R A
YU &, HET S B AR EOE 0, XA R T
ADARJY 3 () A-to-1 5 £E 12 I 20 f A2 245 vh 1) B
B,

IR FLR I, RNAMEIH/E HSCiE I Fa A 4 7
Ko A 3 A b B A B B R Th g . 24 1E i I i
VA W2 1, 5140 BT RN ARSI 68 42 Bl 1) 26 0
HIL T, 2FTHHSC BT 5 901 (Al
T 51 S 34k L, 451 1 7 3 o v ST 6 A5, S8
I L7 5 IR R e v g 9 7

3 AMLAHRNA&IGHF BT

FUMESE £ P (AML) & — il LB B v A sty
T 2% 200 P S 18 B M9 R AAE D S IR , 2 AT
N A EE DL H B0 1 2 A i 2 P, AMLIFE
IRIRTT AR R, B3 STEAAERMUN31.7%((51 A3
] [ 37 RE T T 12013 2 20194E G 1530 o IR PR,
AMLIEIT AT B L Gedby7 , FR40 DL T ik
AR AT U, il kLR, RE
AMLIIHIUR IR TT 56 4% 5% fift 26 AN AR AR A7 2 P g
i, AEARIT (T 24 S AT I 1 i B2 R R ATY SR & AR
[ 2 T Ifs 1) 2 Rk

LSCsHi DICKZ: 12I7F 19944F i I 43 25453 2], 2
—RBA B REHRE ST S0 R P 1
Y, HAe S A S 5 I A M A . T S
FRIL, LSCsTEAMLIW KA #E RS Kk R IEE
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FARVE U, K ZHLSCsIR-FFAE T LIRS, {80}
R AT = BTN 2, I AT RETE LT 5 SR B Sl £
FEYE, T3 30 B2 2 M p B i R A B 45 L .
BRI, H AT A A, LSCs KR SEA77E 2 A MLk &
KA 25 FERF 2 —, IR AN K
T B ) A5 A e EE

AMLI RIS A%, BRI K st A R 2, iln
t(11q23) t(15;17)F0 t(8;21)%%5 Y o fk 7 H M RAS
NPMIFIFLT3%5 5 R G AR 10108ty 47 3 MLstE R 2%
151l DNA R Ab A d A e o 1O ook,
B W TR I LA mOA F R AR R I RNA R WL E
i S E AMLIUR A kR, JEHZLSCsi Bk HE
R S B E AR FH U, AR T AMLISIATL BT 5T 52 fit
THOLAA . DL, AR RNABHRIR AR 56 HAE AML
KA R R I B AR SO TE IR YT AR S, BRI
3.1 AMLHRNAREMLKHZEIFE

FTO A& 5 — M 4R I8 /£ AML Ak J5 9 /E (1)
me AR T, TE 2 FAS R AMLE 2 ) (5 555 48
AT W EZZ B FTOM MR IE . SR FTO W] #1
HILSCsi IR FH M AMLIGHEE . ENLH |, FTO
DU 5 mOA 1) 77 245 1] ASB2 A RARA mRNA [ B fif .
T FTO/2 o [ T8 A0 5t 10U A, G P T
% R-2-2 X & (R-2-hydroxyglutarate, R-2HG) 5% 5+
PERNH], 1 R-2HGESS ) B 5 ol R FR Bzl . 7
R-2HGHUZ (1 1 1195 41 i 4 FH R-2HG AR 2, w] LATE

S5 FTOZR A 1 O R 42 5 mo AR S A /K, JF

FEARMYCHI CEBPA mRNAFIFE M, R-2HGIERE
B FTO/mCA/Y THDF2 A1 5 (1) 24 O S e At ik [A
Tl 12 SR M (phosphofructokinase platelet, PFKP)All
FLIR it S BB (lactate dehydrogenase B, LDHB)H L1,
AT A ) 5 L 4 L W %A, ALKBHS#EAML
AR TE S maRik , R /KFE NS AMLE
(AN BT JE AHDGUIS 1L, A 5T #R7R ALKBHS & AMLIK
JEANAERS B0 75 04, TR BF R 1 I 40 B /AT i 4
Jfg(leukemia stem/initiation cells, LSCs/LICs) FH 35 #r
FIT 06 75 19, AH LR BT/ BRI DE 3 A
SIS NSl MOLEE |y, 418K 25 R LEFKDMAC
3 I BRI 2H 2 1 H3K 9me3 7K TSR 38 i ALK BHSFE [H]
A (1) G B o TS AN A SRR A, T ALK BH S 38 3 4
i H e B BB TACC3FI AXLEE mRNA F meA#E & H:
RN AR E 1 1 £ AML & P41 fof g 47 R Ls-1e,
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Fig.1 The functions and mechanisms of RNA methylation regulatory proteins in AML
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Fig.2 Schematic diagram showing the function and mechanism of RNA acetylation and its inhibitors in AML
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Table 1 Small-molecule inhibitors targeting regulators of RNA modifications
B SN Y AL TEAML AR08 S I PR X 36 B B S Wk
Target Name Mechanism Effect in AML Report time Clinical trial stage Reference
FTO R-2HG Competitive Inhibits leukemia cell prolifera- 2018 Not entering clinical [87]
binds to FTO with tion/viability and promotes cell- trials
a-ketoglutaric acid cycle arrest and apoptosis
FB23-2 Directly binds to Suppresses proliferation and pro- 2019 Not entering clinical [152]
FTO and selectively motes the differentiation/apoptosis trials
inhibit FTO’s m°A of human AML cells
demethylase activity
CS1/CS2 Disrupts the bind- Suppresses LSC/LIC self-renewal 2020 Not entering clinical [153]
ing of FTO with its and sensitizes leukemia cells to T trials
target RNAs cell cytotoxicity and overcomes
hypomethylating agent-induced
immune evasion
FTO-43 Directly binds to Inhibits AML cell growth 2022 Not entering clinical [154]
FTO and selectively trials
inhibit FTO’s m°A
demethylase activity
METTL3 UZH2 Competitive binds to ~ Reduces m°A/A levels in leuke- 2021 Not entering clinical [156]
METTL3 with SAM  mia cells trials
STM2457 Competitive binds to  Suppresses AML cell growth and 2021 Not entering clinical [157]
METTL3/METTL14  proliferation, promotes apoptosis trials
protein complex with  and differentiation and targets key
SAM stem cell subpopulations of AML
STC-15 No relevant reports Anti-cancer immune responses 2022 Phase 1 [158]
and inhibition of leukemia stem
cell function
IGF2BP2 CWII-2 Inhibits the interac- Suppresses Gln uptake, impairs 2022 Not entering clinical [123]
tion of IGF2BP2 mitochondria function, induces trials
with m*A-modified cell differentiation and apoptosis,
target transcripts and inhibits self-renewal of LSCs
NAT10 Remodelin Binds to the acetyl- Inhibits cell proliferation and 2014; Not entering clinical [135]
CoA binding pocket induces cell cycle arrest in the G, ~ 2020; trials [136]
of NAT10 and affects  phase and apoptosis in AML cells  2024; [164]
the acetyltransferase ~ Targets serine metabolic vulner-
activity ability and inhibits leukemogen-
esis and stemness maintenance of
LSCs
Fludarabine  Binds to the acetyl- Targets serine metabolic vulner- 2024 FDA-approved drug [135]

phosphate

CoA binding pocket
of NAT10 and affects
the acetyltransferase

activity

ability and inhibits leukemogen-
esis and stemness maintenance of
LSCs
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