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B Z — LR ENERFHELERRNEZL—, METTL R R RBOAA R R RO RF AR P T EASESE8, T
X B i BEALAR G AUEL, A B TR EA e 2 e e R A a9 45 . BB AT R A9 IR, K I METTL 3k 42 % F b 98 & 9% P
RAFF AL BARBARXEZ, TEA ST HTGRE, I BOTEBA EZGER, KA METTL & & £kt
o AR A ARG BF 98 4 % A5 O @EAT SR, VA A Y 9 49 1506 BT B3k Fe AT Fe
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Research Progress in Research on Methyltransferase-like Protein Family in Cancer Diseases

GUO Jingsi, LI Xinyang, YANG Yuehui ™ ( Department of Pharmacy, Shengjing Hospital of China Medical University, Shenyang
110004, China)

ABSTRACT : Methyltransferase-like proteins ( METTL) are a kind of enzyme proteins that exist widely in human body, with a binding
domain of nucleic acids, proteins, and other small molecules. METTL catalyzes methylation using S-adenosylmethionine (SAM) as a
substrate. Methylation is one of the important modifications of proteins and nucleic acids and is one of the important topics in epigenet-
ic. Members of the METTL family are considered to be methyltransferases in the methylation of nucleic acids and proteins, and under-
standing the mechanisms by which these potential enzymes act can help understand their functions and substrate specificity. With the
development of research, it has been found that METTL family is abnormally expressed in a variety of tumor diseases, and its relation-
ship with tumor diseases is clarified. It can be used as a target of molecular therapy and plays an important role in tumor prognosis. In
this review, the classification, mechanism of action and relationship between METTL family and tumor were reviewed in order to pro-
vide new ideas and new targets for tumor pathogenesis and diagnosis and treatment.

KEY WORDS: methyltransferase-like protein; methylation modification; N-6 methyladenosine; tumor treatment

Jiivsea P E R NSRS R Bt B R 2 it — 2
Ji& AN BB P L i 25 TG TT B 0T JiRg 9 2 A e ey A
T ER AT AEAR 22 S IR, 5 B D
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FH BL5E RL il A 25 1 ( methyltransferase-like protein, METTL) %%
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BT 2 . AT R ARAR I 4 T IS4 5, a]
$ METTL ZK5 5 3 Rl . — 2251 DNA/RNA, —2
JE A AR T, LA B AB M 0 A AT R At A W 4y 1 2R
AR5 4 i B GX — BN, X METTL 5% A% 61 i 47 43 28
B,
1.1 f54f DNA/RNA

DNA F15E AL J2 76 11 5 5% 7% 6 19 /E 1T R ( DNA Methyl-
transferase, DNMT) &K 4125 & — - H FE R H . DNA H R4k
S 2 MR AL 2 U, B RS 37 X YRR A e S
S R IR A0 E At B DR 2 T 1 3 BN 22— A S A
¥k METTLA 1) RNAQ, 2 1140 g i J5 30345 i 78 G1 490, 3k i i
W METTLA W] fi2: 55 DNA [y ISEAE

ETOALKBHS

B 1 N6 E L (m6A) "™

Z A~ METTL K % 2 5 RNA H 3E 4L & i : METTL3 A1
METTLI4 Y£R8 4147 5% RNA b N6-HI LR (m6A) (1 JE
R METTLL 4 4k 7-H1 3% 5 9% (m7G) £E RNA 1 f B

R P54 DNA/RNA B 9 5% 8 B tF 2 o b %7

RNA HIILA L& S DNA B 3Lk AE i A, & —Fhn] it
MR IE R FR B M B2 . RNA H B 1 e B A
R LI —RhB i , 75 RNA ZHAETR T v &2 I B B W AE
S HERAYERE . e RNA &, A BT & 3 RNA 254
IS 2R PE R RE I ZREPE . RNA B BB 1 A2 45 : N6
MR AR B K21k (N-6 methyladenosine, m6A ) , N-1 JIif iz H 5t
e (mlA) MR LA (mSC) o m6A HUREAL A 1 — 7 41
F LSRG 25 L R I A C R A AR R 2 5 92
Y WSS & B, m6A % WL AL 45 A (METTL3 \METTLI4
WTAP) .2 556 R4/ (FTO  ALKBH5) (4547 14 (YTHDF1 |
YTHDF2 . YTHDF3, YTHDCl, YTHDC2 ) % ) [a] £ 4l
(1,

other cytoplasmic

readers and functions

mRNA

TYHDC
~———>translation

B S METTLIG J RNA HUEAL ) LR RS RS [ 430
METTL5 ,METTLI6 1 METTL25B 75 m6A 1) F 34648

(DM,

HFH x4 1R AR
METTLI tRNA [ guanine-N(7) -] -methyltransferase m7G (tRNA, mRNA, miRNA)
METTL2 ( METTL2A/B) tRNA N(3) -methylcytidine methyltransferase METTL2 ; methyltransferase-like protein 2 m3C (tRNA)
METTL3 N6-adenosine-methyltransferase catalytic subunit m6A (mRNA)
METTIA N(6) -adenine-specific methyltransferase METTLA m6A (DNA)/m6Am (snRNA)
METTLS rRNA N6-adenosine-methyltransferase METTLS m6A (rRNA)
METTL6 tRNA N(3)-methyleytidine methyltransferase METTL6 m3C (1RNA)
METTLS mRNA N(3) -methylcytidine methyltransferase METTL8 m3C (mRNA)
METTLI4 N6-adenosine-methyltransferase noncatalytic subunit m6A m6A (mRNA)
METTLI1S 12S rRNA N4-methylcytidine (m4C) methyltransferase m4C (rRNA)
METTLI6 RNA N6-adenosine-methyltransferase METTL16 m6A (ncRNA, pre-mRNA, mRNA)
METTLI9 Probable tRNA [ uracil-O(2) - ] -methyltransferase 2'-0-methyluridine (tRNA)
METTL25B Ribosomal RNA adenine dimethylase domain containing 1 m6A (rRNA)
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A WFFEAGE ) G ENIC AT I & B, METTLY 5 45 %
1248 A B A ( calnexin precursor, CANX) #1 H./E H, B T
CANX ] DL P4 52 19 45 9 B2, JF B B 2R 1 B i 4 &, ol

SEEEREAG T XS R LS KW METTL 5L — N
RN, P iF 22 HA T AE BRI R RE RS MR 1. AR
M FAR 2 K 53 kvt , M AN TE R T SR8 I AH
R, B 75 AT DA B 1 . A BT 9 SRR 1 R 2 4

DA METTLO J& —Fi 6 15 26 11 1) PP SR 6 RS B e
ML AT BFFE % B METTLLO I METTLLLA A fig 2 2 11 ()

%%%20

K2 WEEABFEHEORGPEEGHER M X

Br e, RT3 M SR >, At 1 5% e A B 3

HEEH R A4 KX fEF BR
METTL9 Methyltransferase-like protein 9 Unknown
METTL10 EEFIA lysine methyltransferase 2 Lysine (EEF1A)
METTLI11A N-terminal Xaa-Pro-Lys N-methyltransferase 1 N-terminal
METTL11B Alpha N-terminal protein methyltransferase 1B N-terminal
METTL12 Citrate synthase-lysine N-methyltransferase CSKMT, mitochondrial Lysine ( citrate synthase)
METTL13 eEF1A lysine and N-terminal methyltransferase eEF1A lysine and N-terminal methyltransferase
METTL18 Histidine protein methyltransferase 1 homolog Histidine
METTL20 Electron transfer flavoprotein beta subunit lysine methyltransferase Lysine (ETFB)
METTL21A Protein N-lysine methyltransferase METTL21 A Lysine ( HSPA)
METTL21B EEF1A lysine methyltransferase 3 Lysine (EEF1A)
METTL21C Protein-lysine methyltransferase METTL21C Lysine ( VCP)
METTL21D Protein-lysine methyltransferase METTL21D Lysine (VCP)
METTL21E Protein-lysine methyltransferase METTL21E Lysine ( VCP)
METTL22 Methyltransferase-like protein 22 Lysine (Kinl7)
METTL23 MRT44 Methyltransferase-like protein 23 Unknow

L3 @imttxnF

PE4fE , METTL7 A J&—Fh 582 (W 25 11, METTL7B #iF
B 5 2 b R IR 1 VD AR O, T LT R B AR
METTL17 B 49 E 7Y FL R RE L S5 EPER R 2 1k (ER)
SERIE AR, SR 0 JE0E 700 , JE AT i 5 S am Y o R
i H B A5 A58 METTL25 , METTL26 il METTL27 , i 4k
X3 AT A FFAER 7 A B-HESS K METTL F: X )3 51 Fi
SAM (3G (E 3 A8 R AL i R 58 2 B, Hofh KR
BRI (£3),

R3 MAEARTEHEALEN > TOFELSBEE D

GE L

LRSI A 24 R E bR
METTL7A Methyltransferase-like protein 7A unknown
METTL7B Methyltransferase-like protein 7B unknown
METTLI7 Methyltransferase-like protein 17, mitochondrial ~ unknown
METTL25 Methyltransferase-like protein 25 unknown
METTI26 Methyltransferase-like protein 26 unknown
METTL27 Methyltransferase-like protein 27 unknown

2 METTL RE5MERXFR
FIURTC N METTL ZEREALEE 220 34 A~ bt , 76 g 1
PR 4 25 R R 1 fA €6, Fovf METTL3 METTLI4 METTL7
Z 5 A A R AR Y L R
FIE AT FEUE S 5 IR A S YT 0GR , ol LAVE R B 5+
153 TR R, BT T AE A PSRBT AT
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2.1 JiE

i S A UL AT PE IR 2 — PR A BRI [, 180 7
R, K2 140 J7 NFE Tl dig. AE /1N 40 M It 48 (non-
small cell lung cancer, NSCLC ) J2& fifiJif i) 1 /> 3= BV 8 (2
85% ) ,5 AFEAFIE AL T 15% ™ . METTLTB 25 T 41y 4]
PEFEAYIFT, X NSCLC fy % i 2 R FE 22, A ey NSCLC 1Y
BTEIRI TR WFSTREA, W T SE B qRT-PCR, X Fe AR Ji 19
IEH 4, METTLTB 721G PRIt 4 4 rh 323k LM, 78 MET-
TL7B I I, 206 1390 28 1T R, 200 R 50 2 A0t 1 o iy 4
R 9, 2R B GO/ G et vl RE 32 B M, I AR =40 g
AR EIUERR , Bir LA METTLTB 388 535 18 5 240 1t )& 35 0k R 1 o
T g

TEMTRE HIBESE o, METTL3 A ) 28 4L i W B 52 5 1, ]
AE PRI 1l 7 42 B e mRINA 1) 3235 7K -, G014 Jon fieb 92 2
EGFR .TAZ MAPKAPK2 F1 DNMT3A {#) mRNA &3k, )T 48
SER TR 1 385 42 2B e 1T O — T 9 F 9 R, miR-
33a 1] DL EH 2404 METTL3mRNA [ 3’ UTR #) 3 k, M F
Ve ifyed 2L [ EGFR \TAZ .MAPKAPK2 1 DNMT3A #:%& H
BRIk (E2) 2,

iliit qRT-PCR Fil Western blot £l METTLI4 ) mRNA
FIEE TR AR G Rk BB 55 1R W 241200 , METTLI4 7]
AEZ 5 T HRE Y Kk ek B, O 5 1005 5 YDA G, Sy Jifi g 1 151
JE AR T BT , A E O AT BT
2.2 KR

41 95 ( hepatocellular carcinoma, HCC) &2 % WL Y
AFARE i 85% /A7 ™ o Chen 457 R B, METTL3 W] {2y
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P S, i m6A/YTHDF2 42 i SOCS2mRNA W&, i 45 2 Rl E b 7 2 2 LASS & 10 7 28 3 () 42 2 e 9
PETIAE HE A0 s A (R 28 . A TS & B  METTLI4 3 W AR 22, XM E % — B Bt 59— maF
A ARHE m6 A 77 2, 4 miR-126 K 40 HCC 468 5817 & B0, METTLI8 ik /K-F 7t 5 5 HCC iy BijE A R
(B3) o XERIRAE NI h, METTL3 A7 3t 46 44 0 ) 14 58 I BSE H0 Wfe PA o LR A A 56, (E S LA VR R AL A oA 15 3
R, T METTLI4 GE0% 0 20 0 9 A B6 B, (R 7E e

.4/ - Vs — translation

XO000DX / S ETLL
DNA .
o o
—> translation

3’UTR METTL3

‘ mRNA N\ —> translation
DNMT3A

(METILS
s

—> translation
EGFR

- —> translation

Nucleus N\

N/ —> translation
MAPKAPK2

cytoplasm

B2 METTL k4 fif & & o 4 8 AL

B3 METTL3 %2 METTLI4 e JfF 20 5% (HCC) #y 16 B AL 4 T2

2.3 i W METTLO , 2 S8 i I 745 L R G5 Y L Bk

METTL & F1 K %45 B 8 ( gastric cancer, GC) & A, FIH A1, METTLI6 #£ GC 1 [ AF 78 Bl M S A {H 2
WHFE HALE A BT B RS Wi RNAYT . 1R PS3 B9—ATF 5 METTLI6 M5 2 D JE MAT2A F1 MALATI BEW] 5
- 395 -

rpE 22k 2024 4FE 3 55 59 B S B Chin Pharm J, 2024 March., Vol. 59 No.5



GC #15&, MAT2A Fl MALATI £ GC Bk, FiH&Mf GC
WHE TR AR BEE TS A BRI, X IE R AL,
METTLO {£ N8R 5 i 4 21 b 32363 &, METTLO 2 1
B R N AR O — A IG5 4 A, AT DAVE A — ARk
pRAEIBLLE B &
2.4 EFE

B SR R DL R I . — TR A R 2R
PEFIFE R PE R I . 8RB 2 B IF 58 R I, METTL %Kk 5
BN R R BV, AR R, oKk MET-
TLITA W] LA k5 U8 A0 M 1 1= 28 T RS o B i 2H 0 e
P i) 22 5 AL R 33k 4r M2 W, ELK3 7E METTLLTA JTER 0 &
TP M T g T I X 7E AR SR mRNA KOP BRI T
— L WHIE, TIRESCH & B, METTL11A /&L ELK3 K311 5
AR B B A R IE e, iX 4278 METTL1LA 7] 582 i ¢
) 1 b 5 ) R B 5 3 T Y o IR R B METTL3
EFE TR RIB TR, SR/ B e R R E
KRBT, BUSA B, (2 3F 40 J 14 58 , (22 B AR 0L ia
AR
2.5 HAhpg

WEE L AR IR, TR A 610 16 I S0 o 1 1
TSz . BT EY, IR I moA [ 338 B IR, 1T 55
IK METTL3 (1) K A] LI S8 ) Bee o 1) 35 7 5 i #e g
B T . K% (colorectal cancer,CRC) (i 4>
X} S-SR MENE (5-FU) PR A 254k , 24 METTL3 b8 w] DL As
JEARE AH 56 1 2T 4 20 9 ( cancer-associated fibroblasts, CAFs) 3
TSI miR-181d-5p , I HAMAL#E#S 2 1 DGCRS L) m6A
Wi 7 A miR-181d-5P (5 R 8 AY/E . miR-
181d-5P (1) 3 3¢ 3k ¥ 1] # 22 45 8 [ ( neurocalcin-delta,
NCALD) #1fill 5-FU AUkt | B F ik S5, 400 mOA H K
A& E R CAFs SRR A9 S W4 miR-181d-5P, 4 ] CRC
Hif NCALD $1 il £ 7 SRR E ™ o 3 48 % B3R A T m6A/
DGCR8/miR-181d-5p/NCALD {5 5% G fy 2 B 1 , 3% 7] fig
BT RIRYT CRC W25, o3 —BF5E & B, 16 5 R 98 40 g
W METTL3 il b 358 BZH2 5 1 1Y K35, EZH2 i 4 98
DRI 2, SR HERRI I P T DRI TR AR TR AT 11 2% e
B, BB METTL 8 (= 9855 50 1) R DL, XM eiE 297 B
A E WIS E SO A M

3 BREERE
T TR 20 TR 1 43 LR R R VR T SR B 1 SE
S, R, AT DA JE 5%y b A % T e L 2 e 30 e 1)
T . SR AR 2R R (2 8 A R 1 S AL
TR KRR R AHM . METTL Kk —A 2R ki H
SRR B , vT DL TR R RNy R AR R AL
T AR ) R L METTL3 ) METTLI4 — KB ii— 1
m6A RNA H JLEE RS [iff , 78 9 0 20F 88 vh & 45 5 B 1 6 .
m6 A A —Fh BB R R LG, AR 4y iz, I
t METTLS 5k m6 A G A A% .0 B IR EE R il , © & F I 5
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ZRER I R AR R K, I B H R METTLS (0 58 d 5%
ZIURA AL, B 2R R h A BT, X 3R
METTL3 W] RESE R i K 2 R B SRR H o [RIRESE 22 10)
i I — R, H i METTL3 3 3 W 564k )5 20412 37
WERHRIBTH, A A AR HEE METTL3 )%k,
METTL3 5 m6 A 456 WA WAl 43, 7l e 245 45
B ITETERE A, BB AS BE4Y 2 Mk b IR ¥ METTL3 19 3235 7K ¥,
ATl P 145 5

TEAS [7] B Jie 93 5 v — > 2 SR AR A [R] A 2 1), i L
il —A 8 A e A A P A R o RS L.
METTL3 78 fifid v 3235 L, (H2 A6 8 S0 h £ 3k M,
XJEWFSE METTL 2 1% i 35 200 — &0, S5 AMEE s
METTL3 & 33k ,{H METTLI4 k335, R AT i WP L5 3%
Tt 2R 1 R 3R B0, 8 B F 43 A o & AR AL, 25
) TF R SR AL R %

METTL 8 1 50 18 03 76 [R) 6 240 B v S5 323k 1 FRTBL
Tl A [, A e W N A AT RER TR, TR MET-
TL 2 AR rf A5 0 V8 6 38 A, X503 A oy 8 1 410 1
MR A A EEAE . T R kA R TR L
AN 1R S, A B P ER T PR R . SR
LB R F RA S REUBREA NN SR, HE
HOW B S Z 56 R AT e 4K 6 F METTL 52
A e v A AR AR FBLR L 55 28— 2P RE
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