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Research Progress of m6A Methylation Regulating Osteosarcoma

HUANG Mei', CHEN Xi* ZOU Jun'*

(‘School of Kinesiology, Shanghai University of Sport, Shanghai 200438, China;
2School of Sports Science, Wenzhou Medical University, Wenzhou 325035, China)

Abstract Osteosarcoma is a common malignant bone tumor. The problems of high recurrence, high me-
tastasis rate and chemotherapy resistance make the treatment of osteosarcoma more difficult. m6A methylation is
the most common RNA modification in mammals, regulating the post-transcriptional expression of genes without
changing the base sequence. It mainly participates in many biological processes and diseases through the three
types of proteins: methyltransferase, methylated reading protein, and demethylase. It has been confirmed that m6A
methylation of multiple genes is closely related to the occurrence and development of osteosarcoma. Therefore, this
article reviews the researches on the relationship between m6A methylation and osteosarcoma, and aims to provide
a new direction for the potential targeted therapy of osteosarcoma.
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adenosine, m6A)f& 1ffi /& 7EmRNA 1) Z-6/77 B i T 55
JE 1) F Ak, e R R L B A 20 e e A e 1 25 AT PN
HASAE, moARMEI B AT H), I HAE TR
HIAAMRNA R B0 AN B 4 OB E R

M RIERIRAE . KRR S AR 2k
kAR, 451 R R RIS IR AH DS I meA F
FEAL IR, A SCHmOA 340 1A St & 2 FLAE
B PR R A SRR AT B IR, R T meA T L 5
B R R ORT, ST 1 PR R
TELENLH A B R v B PR I L2 W A 1 v
I7 T HE AR SR AR

1 m6ARREALELAR

m6Af. f FEEE E T mRNAK 3 FERI & X
(3'UTR) . & 1E% 5 Mix, HAZ 055Nk
RRACH(R=A/G, H=A/U/C)!""'8!, m6A H! 3 #£ % fiff .
S TR B 1 Fim6 A 25 H R = 8B A 7E & Fh
BRI 7E M EmOAR “Gmlidae”. g

A Ag & Dy Re A (B 1)

mO6AE I 3= B Hm6eA F L 55 B g 2 & (1 1L
2 LI 2 & R B W JE B 7% 8 FF 3 (methyltransferase-
like 3, METTL3). F J& &% % [i§ £ 14(methyltransferase-
like 14, METTL14)A1 17 Wilmsfi /8 415 85 19 (Wilms
tumour 1-associated protein, WTAP)ZH 1% ", METTL3
ECHEAL/EF, METTL14W 4 B 5 R 45 5. WTAP
fE il it SMETTL3-METTL14¥: O & W45 4, (e 3
METTL3-MELLT 145 & ¥ [ A% B rii 16 55 o, 3X Fi i
PEZmRNAT 2 F A0 BT 00 75 100, 3T 4F 5K, Bk R

R TR R i 52 & M b HoAt 2 B R B O AT
W, U EEAE mOA F SL AL AL BEAR O HR 1 (Vir like mOA
methyltransferase associated protein, VIRMA)P!, H
HEELFL BEFE S5 1 16(methyltransferase-like protein 16,
METTL16)*, RNA%; &% /7 & 15(RNA binding
motif protein 15, RBM15). RBM15B®), 13£:$5CCCH
M (zinc finger CCCH-type containing 13, ZC3H13)%§,
XU Fal A BAE A, B S A A AR E P
mRNA [Im6A AL LUK A 75

HH R ) B R TUBIRNA F A0 A2 1 145 2.,

SN S A mOA FImRNA RS E 1 AR L SRS

5§ LR B E R YTHR R A, YTS521-
BIAJ5 (YT521-B homology, YTH)&: ¥y & (5 i
% 5 (YTHDF1. YTHDF2. YTHDF3. YTHDCI
A YTHDC2) A REk 1) 45 738 YTHRE WS BL#2 45 &
m6A, TR T (A BN, A YTHDF3 5
YTHDF 19 [Fl e 2 2 11 53 & 1, FF52 0 Y THDF24p
TP A mRNAREARCY. 2 KR B AL A% R
M (heterogeneous nuclear ribonucleoprotein, HNRNP)
FE(HNRNPA2B1. HNRNPC. HNRNP G)fg i #
RNAJEYIERZ A I G FER. e, B meA
F AR BRI AN A JE, NATTR B T 88 2l i
A B S mOAB I RNAZE & I H H, afik s
FHEAE KA T2 mRNAZ; A & F (insulin-like growth
factor 2 mRNA-binding proteins, IGF2BPs)™*, fifi {4
X 3%~ 55 [ (Fragile X mental retardation protein,
FMRP)®,

m6A % I AL i AE 25 BRRNA A m6A FF 2 4t
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Fig.1 The basic mechanism of m6A methylation modification
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R, X moAH AR — DB AT,
% DL BB &S 1 (fat mass and obesity-associated
protein, FTO)FlalkB[F]J5475(alkB homologue 5, AL-
KBHS)H ff, FTO'5ALKBHS5) BEW 5 A7 T 1% B 2,
AL EZRNA T mOAS AL 25 HIZEAL, 32 mRNAK H
15 AP, Bl A BRI P R R ) kR, ok
B A DG B A R . X B AR AR I
ORISR Z AT ER, R T meA R EAL 21
)2 T

2 moARENEERERIEAR

mOA I FWLI AL A T BT AL S, H AR I
mOA R AT AR S AR B BRI BRGSO
THMIERAS . BT . FRE KR EEP, moATK T
(AT AT 38 2 T 1T e 5 B0 D) RE PR G B s A A1,
SRR IR 2 B, moA FFSEAUAE IR 4 Bl i A= &
A AT AR Rk A I AR . B A
W 50 < B, moA FY 3k Ab A5 115 75 T 425 1 PR IR 1) R AR
KIgrh B EEEH, i — B IRAH LRI, moA
F LA i R 42 R A2 B A7 i 2 25 GTPR & 14
4k 4% M 1(developmentally regulated GTP-binding
protein 1, DRG1). — Tl i £ g 5 Ik & 1 2(ATPase
family, AAA domain containing 2, ATAD2). % 4f ffy
J8d % FF 77 35 [K] 1 (plasmacytoma variant translocation
gene 1, PVT1). k2355 K -F-1(lymphoid enhancer
factor-1, LEF-1). 222 1R/ 75 Z B PR Akt S o
2.1 DRGI1

DRGI 4 # AANEDD3, J& T-GTP4: & i 5K
J%. DRGIAIGI~GS5[E5#438, Z 5GTPI 45 51,
DRG 32— m FEOR~F IR, 5 U2 A RPE HESh
YIERa A BT IZ RIS, ERiE K B AE R E
PERE, A DRGIE A JG 8T R, (HAE Pk A
KLU 8 B HDRG I3 MR Is ), Rk 2
(I SR B, DRG1I 7 RIAE MBI R E . KE
A& B . DRGSR 3 il e 40 g Fn 22
O AR R, R — o B ME Y, T
TE AL IR B35, DRGR R IE 5 B35 AR A
TEZAACPY, A, DRGITEA A A (1) i o 4y 15
F AN F 1t . LINGSE IR 70 R 05 96 55 241 23 AH
bb, 5 AR R 2L FDRGHFImRNA R 17K P4
i1, HDRG11) 155 28 15 5 PRJE (1 )i 88 oK /N ATl IR
SHARASG . UTERDRG1 2> 4 i) 1 PR Y33 4 i 1T 7 A 4

WL RLRE 7], BRI AH LA A, S84, fEa i
JRZH SV METTL3ZRIA 1S 1, DRG1m6A H 4L K
SFHE . T T BRMETTL3 AE B4 {EDRG 1 mRNAF
BEAFKF. [FE, IS K I, moAH 3L 8
FELAVLI1fE 5DRG1HIm6ATF ¥ M 45 &, HDRGI
(1315 SELAVLI R IE 2 IEM K. X — AR
B, METTL3MELAVLIA 3 FIm6 A itk [F i ik 1
DRGI mRNA R M, B3 TDRGHE A £
KK, (R R e
2.2 ATAD2

ATAD272 — P LA I L Y, 5 20 N\ 2600
YRR R R R R B R DA BB AT )
FHIRP, ZHOUSE I 5tk IR, JTEKMETTL3 fg 18
Tk ) ATAD2 1) 2% 1A I 22 400 1) B PRI I8 4 i 1 34
TR E 28 6e ), [A) s o 8 95 Bel-2/Bax i Fll Cas-
pase 3MFIECE ML IR AN PE 1. IXKHPIMETTL3
T 1A T ATAD2TE B R AR K RN 28 rh ki R DR 1Y)
YEH, $#27RMETTL3 2 & WY E T T R A
2.3 PVT1

PVTI12 E A7 T NG 4R 8q24 X 3k (1 K 55
HISRNALT ., WF7E &8, PVTIREE L HEmiRNA K
Fak e B0 E AR B . PVTLE i 1 $5miR-497/
K 2 0112 2E B PRI I8 44 6 7% % A8 AR 4 o 3 %1, o] B
PVT1RE @ i W% Bt 4 il miR-486 3£, {1 HE -5 PA13 41
MRS AR 28, A, PVT LA REHE A 41 il miR-
1523 035 c-MET/PI3K/Aktig 42 18 3 B A 988 %o} 75 G
b 52 FRT R 24 110, CHENZECURE 78 B, PVT1RIA
L& RR G PR 2 1 s K/ R 3B A G, HPVTI
KiEmEEERE. 5IEFASME, & R®
Y0 43 g I BEAL BFALKBHS mRNAZ ik B & i,
HALKBHSH I K IE 5OSHEH TG Z 6 K. LA,
ALKBH5 mRNAJK V- 5PVT1#% F A K 2 1EM .
K HJALKBHSHIPVT1R] g & OS & ¥ 7E 11 T 5 br
EW. Tk 25 B 28 PR /N B 92 56 AIE B, ALKBHS
AEIE I FRKPVT I mOA F AL /KT, $0 ] F JE4k iR
7l 88 HYTHDF2 5PVTI) 45 &, 3 1 90 PV T
B e, (R 0 RLIRT R B R A . A R IR, PVTLIY
R FEASBE T BRALKBHS X 1 P8 e 3207 L X
MR ALKBHSR 7] GE 5] i i i /-G H A 3 s A 1)
m6A 5 A i PRt Jre o1,
2.4 LEF1

LEF1/& Wnt/B-catenini& 12 i) £ Z a4, I H.
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SN AR R Y, MIAO%E VR B, £ N
WA B A R, meA F BE AL 7K P Al
METTL3 {2k K3 Eif. VIR METTL3F#K T
LEF1/ m6A H 3L AL mRNAJK -, BEEHH 1
Whnt/B-cateninf5 5 18 B (1935 P4, dSE w406 7B R
MG TR AR 226 J). HULEFLd Rk,
W BR T METTL3 B & PR 40 s 5E . /%
1R ZREITHIANHIVE ] . WANGZE @1 i 5 X DXR
%S AN OSHI L AMG63, AT T % 241 24 14 41 i
FEMG63/DXR. MRNAFIE [ 7K PRl 5 m6eA H 3
AR I 32 B & B, METTL3MALKBHSEMG63/
DXRH @ % P F . 18 i MeRIP-seq 3 #T &K I 5
MG63H tb, ZEMG63/DXRHF A2 3724 W1 & EifA 1)
moOAUE F13 229 B &5 I ImoAlE . K & % 5
F LA A A5 10 3 R 47 GO B 48 FIKEGGHE %43 #,
RILmOA F A AZ 1 mT B X1 AR 40 B ) A i 4
REPEA B 25, 3 B WntFINotch(F 5 18 B &
FEER . LL b gh R, moA B BEMETTL3
e 18 1L A T LEF 1 m6 A 7K ¥ JF 3% Wnt/B-catenin{F
SIEECR L R AR R . 2 AT e A 20
W 5T 2% W, Wnt/B-cateninif £ G 52 10 15 A I8 41 Jfd %
By 5 21100, 5 A AR ST P S R ST i 245 1 . 3X
PR, mOA ! BAL W] 8 23 52 0 B PR B A0 7 T 24 12k,
B H BT A WLAR G 1 sh s B i 5, A9 75 2 —
HHRE .
2.5 Akt

22 Y 3 = T Akt U 5 B 1 BB (protein
kinase B, PKB), iz 115 5 % 2% 1 i, 3= 208 i i
L UL 3- 34 B (phosphatidylinositol 3-kinase, PI3K)/
AK(E 5 I B o T2 T 1R T 20 L A B
P25 T7 A 45 B EAEH, A8 MR e Hh 25 B
I, FEBON R A B IR AR, IR R TR
B PRI HR s R A AR R 0 R AR R JE, AL
AR T e 98 20 B PR S B A= 2R R A %, A1) 4 i 0 11,
BEANE REAE FH T I8 #1005 A= BRI 24 440071

TIANZEUIRIFFE R I, £ #E 8] 78 /51 140l (bone
mesenchymal stem cell, BMSC)H', @{ffc METTL3 A~
ACPBEAR 7 LA P9 B2 A2 K Kl F- A(vascular endothelial
growth factor, Vegfa)ff] & ik, T H BF AR 1 H 87 #2248
A Vegfa-164F1 Vegfa- 1881 7K T [AII} Akt Rt
KT 2 AR, R B AE Bl o AT R R BMSCH Y
METTL3 A4 T PI3K/AKHE 546 5. 1 VUE T

WEFER B, #E N 23 I /4 40 0 o i BRMETTL3 %
& 7105 Jetufk b RERR AR5 5K /) 8 B RV ok 2k 5 A
(phosphatase and tensinhology deleted from chromo-
some 10, PTEN)Jm6A B JE A0 7K 1, FH A5 3 3 13 2%
2[RI HG I AKtBERR K, BRI 2 S A
[ 1fiL 55 (acute myelocytic leukemia, AML)ZH I [ 531t
AT BLEAT R B, BRMETTL3R 7] 585
PI3K/AKGE B 15 T 1% T MAEH PR P moA H
KT B2 6 75 S ] PISK/ AR 428 18 45 B PAY 88 41
HEFEANR T, & R BT

3 RESRE

Zx BRTIR, moA F LAV AH DG At E i 72
A Im6A F 34 7K *F- i DRGI . ATAD2. PVTI%:
g FE [ ) 2 18 FIWnt/B-catenin.  PI3K/Akt/mTOR‘E
PRIRE AF A5 5 30 B TRT T, 0B TRV ) R A R e
R AEEEZERER). & RBEBIERES,
RE I T8 T A ] Bl A AT e R . R BRI TR
VIR &5 & A0 T7 BUST 558 PR IR 7 SR IS SIS T
B, (R R B AT AT AR R 7 1
mOA F AAE AL PR 4% & PR E . iR AR 28
e b B 2R, X 0 PR IR AR VR T
R, NS TERZITE R R L T — 2 R

H A, X FmoAF S A0 A E R AT 7 3 B4
HEGH R Z T, 18 75 2250 2 A S g g AT 3k — P
BGAIE . mOA ! SV A Zh A W0 ) I 2, 1 AR
Pl R 2 R A Il e B IR R FH, DA RR R B
FERNRNA F AL J5 ) A 454 E R 8 77 B — 2
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