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Regulatory role of m6A methylation modification in osteoarthritis”
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[Abstract] N6-methyladenosine (m6A) is produced by methylation of the 6 th nitrogen atom of ade-
nine. The m6A methylation modification is the most common internal modification of RNA,and the modifica-
tion process mainly relies on m6A-related enzymes, including methyltransferases, demethylases and binding
proteins. The core structure of the methyltransferase complex (MTC) is methyltransferase-like 3 (METTL3). The
pathogenesis of osteoarthritis (OA) is intricate and complex,and various factors interact with each other. This
paper summarizes the mechanism of action of m6A and related enzymes,and elaborates the pathogenesis of os-
teoarthritis from the aspects of chondrocytes, proteases,cytokines and signaling pathways,emphatically intro-
duces the regulatory role of METTL3 on OA in m6A methylated modification. The aim is to provide new per-
spectives on the pathogenesis of osteoarthritis in order to provide new ideas and approaches for the treatment
of osteoarthritis.
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OB R B £ % F METTL3, METTLI14,
WTAP,RBM15,VIRMA ,METTL16,ZC3H13, E1]
L [A] 28 5 H 3L B8 1 &2 A 1) (methyltransferase com-
plexes, MTC)"™, H: b METTL3 #1 METTLI14 Dk
1: 1 WHAIE RSN RE —RIKEASY ., & MTC
K454 .78 MTC h, METTL3 5 I 3L K S B 1
FF % & 2 (S-adenosylmethionine, SAM) 8¢ S-JIf  [F]
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B R E AL TG L A2 PR R METTL14 7
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AT MTC 836425 m6 A 7E 40 i b i s 4
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m6A 25 F I Ak B R m6 A 18 i AY B 3 25 H
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TP AR AR m6A & W AL G . A5 D7 7 5 FIE e AH
7% %5 M (fat-mass and obesity-associated protein,
FTO) #1 AlkB [ % # 5 ( AlkB homolog 5,
ALKBH™ . =& ¥ RAEM LT Fe 1) /o1 —
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FH B B T (T6 A L B i 38 J R N6-i 480 Ak & HY 56 i 1
Coxm6A) " M 2 T, ALKBHS5 M & B % 2 i 3t {k
AN 7= A v ] R, HE 3 o 5 4% B A5 22 7 B3R m6A
W I TS BE m6 A F EAL A g mT s A,
1.3 #£46%49
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YTHDF2.YTHDF3,YTHDC1.YTHDC2) , HNRNP %
J% (HNRNPA2B1 . HNRNPC, HNRNPG) #l IGF2BP %
% (IGF2BP1, IGF2BP2, IGF2BP3) ™' | 556 /A5
m6A A B LS A R g AR A A AN
Gib e B RNA 45 545 MBMS 5 ERHES
m6A 254, EERE YTH Kk a8 45 & 2 48 i i
RNA fRIZTE R EE m6A IS5 A LM, m6A 524
AU SRS R R AL 5 5 A A0 M B 40 i R
AR, YTHDCT #8957 mRNA B 8742, 352 i
mRNA #3z"" ,HNRNP % J& 4 ¥ i & mRNA (pre-
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cursor messenger RNAs, premRNAs) [ 3 £8P 57
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mRNA 8 e M- (e o Bt
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REJRAR 220 . BLAh 3 & 00 40 4 B 38 43 Wb 48 E A
T L F . MMPs 55 5 32 A1 ¢ K X 50l &R
2H 23 A .

40 M # P P JE T (programmed cell death, PCD)
EEAGAM I T A BAE T g T T
HA 240 L PN 15 5 375 5 1 P D A 2 R |l 2 i M 1 5
VAL R BT S RENE LB s o &2 SO I G R AN
HMBEHE B R T R E AW SRR T
R AT ph R R 2 AL R A S sh A R T
I A 0 e 20 Y DAY ) 4 B 4 ol =2 i A R L A Y 4
RN R S EENLH Z—"""", mTOR &
AR R U6 AL 2 1 RS ( Amp-activated protein kinase,
AMPK) @ F 22 5 1 W 08 1 0 P04 B Bk AR, Hop
mTOR 3l 1 P 5 1 S, AMPK il % 15 4 98 45
HbE ., BT BE, AE BHOIRAS TR . F W AR 4E i A )
F R E B AR RS SR OA M
RADSY BT B, — 7 I B B R T
PE4 (reactive oxygen speciess ROS) B9 7= A, T 75
SLRRLRIMEE I 5 A Sk i PCDEY S ) —
T3 ik 2 B MMP-13 59 32 3K 7K SF- 84 0, Wi i s
OA KHEN,

2.2 &4

ECM By REf# . DL e il T 3 28 B JBE B 4 55 5t A
T SO R A0 RS AN O3 i A R A R RO
KON KRR OA RN EERE,

TE3E 2 HUBONE 7 45 0 45 BT 300 4 i L
JIES 240 L 400 55 2 7 A 40 i A 18 (interleukin-
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1B, IL-1B) | M98 3£ %8 [ -« (tumor necrosis factor,
TNF-) 5§ RAE AT, SR8 J5 H I MM Ps | il /N S b i
H i 4 A & 4 )8 IKEf (a disintegrin and metallopro-
teinase with thrombospondin motifs, ADAMTs) %
IR AT BE R E 5 80| Y . MMPs 22 5 ECM [%
fife 1) B £ AR (G o MIMIP-13 2 d A AR
Jir B 1 I ik g, LG 2R 1 SROBE A R AV 5 Ak L
TS A0 77 A B MIMIP-1, 3 BE [ i i I 8
ADAMTs 2 HA M /Mr 456 E AR 4R EA
JHP R 80 & ADAMTs4, ADAMTs-5, £ %
T RE 2 Wit 2 1 2 B . MMPs 1 ADAMTs |3t ik
o R MR N5 & OA™,

2.3 mieRT

IL-13 A1 TNF-o #IA A &5 & OA & F 24
JELPR 7 L1 2 670 5 WA A R 1A 3 IR -, T L
1k —FBN T WAL » 51 A T AR AE AT LU B4 i
72 4: MMPs . ADAMTs 4§ 8 11 i , 73 fif ECM LGS
o sl DL A4 — A AL A (nitric oxide, NO) | {ij 57
It & E2(prostaglandin E2,PGE2) %5 48 hE 4\ Ji , Hil i
TR R A G A L 5 R R AR 5 0 AT DA T T R A L K
B A7 A2 TNF-o 11-6 \ 11-8 45 48 i 4 i1 B 7] Jin 54
IL1B M, TNF o & % % ) 45 52 16 T A 8 T
DL 20 B 7~ 2 MMPs B fig ECML, i H BB | ECM
B A B s 38 1T LAAE 3 1A P K2 A2 K R (vascular en-
dothelial growth factor, VEGF) 1y 257, & S
FRE B T 0 RS A 5 R A E s IR BE TR A Y AR
fiff CK2 3t 2B 4i e g -

2.4 fZHa%

T OA Kok B v, W Je R 2 09 15 5 38 #% . 1E
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derived factor-1,SDF-1)/CXC #1L I F 32 1k 4 (CXC
chemokine receptor type 4, CXCR4) i % # i4 F 4
MMPs Z % H ) MMP-3 fil MMP-13 )% kK. %
SECE 3 s Erk G836 8R0S TS R BCR T i A
itk VEGF Rl 5 & 1 B RO . 22 245005 1 2 11K
fitf (mitogen-activated protein kinase, MAKP)"* 1 %
PA AR A AR, e o Jun B R o B (-
Jun N-terminal kinase, JNK) 8 % 8 37 40 Iifs 2L % .
p38MAPK il % 75 5 40 s 7= 4= MMPs [ ft ECM, 4i
Mo 4G = V8 1 i B8 (extracellular regulated protein,
Erk)1/2 i #% 5 300CH 4 ML K
3 m6A BEREIHS OA

BHEFEY R L LR TL-18 5 F 1/ BUCE 40 i iR
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A AR AL, METTL3 mRNA 7K 45 1F % /) BUAKCE 24
MoPd B4 . i ALKBHS5,FTO,METTLI14 mRNA
KFEHEH/PNREKETMMEILE. 2R ESEIT¥%E X
(P>>0.05) , XUt B £ % & METTL3 78 OA 1 £ #
EM .

3.1 METTL3 iéiit PCD #42 OA

METTL3 4 5 #9 m6A W 3 Ak & i 8 5k 55
RNA Fa i P ok B A% H WA 56 2 g k0, i
METTL3 ¥458 T B &F 4k 4 1 IX (fibroblast-like syno-
viocytes, FLS) 4l il A i) [ Wit 38 12 , P9l 1 5 22 A 5 43
I 2 B (senescence-associated secretory phenotype,
SASP) i) 35, #E1a #0 METTLS A LA # FLS
YA Y B R R H OA & &, W METTLS 7] LA
W [ wEHLE] L M OA R,

SHI 25 E T 60S B AHA R 4 1.38(60S ribo-
somal protein .38, RPL38)# 43 METTLS3 4%
B 55 5 W N7 2 (suppressors of cytokine sig-
naling 2, SOCS2) , 4 OA H 88 20 ML i 2 i F1JH
T2, % W58 & B, 78 OA B8 40 g b RPL38 I,
SOCS2 T~ ,RPL38 H#5 METTL3 AH & 1E H 1)
SOCS2 B3k, M JLER RPL38 &3t Fik SOCS2 ]
WS TL-18 75 5 A9 B 40 0 T L R RE T i
ECM Ffit, HE 255 i i 52 8 E 9 METTLS i
7 m6A/YTH g5 % E 1 1(YTH domain fam-
ily proteinl, YTHDF1) /B #k [ 4 }fd 985 -2 (B-cell lym-
phoma-2,Bel-2) 3 i, Wi ] TNF-o 755 0 5RH 240
JitL
3.2 METTL3 @it & G #8if4z OA

LIU 2055 % s METTL3 J§ MMP-13 mR-
NA K0, 2 B mRNA K SE 5, 38 B 30
METTL3 A LAy /b g Ji 26 11 9 B8 A, A2 o 2 11 SR
M4 . REN 207 % g METTL3 %45 & T
LINC00680 1) m6A H J 4k & i 17 55 PL & 34
LINC00680 HJ ik, LINC00680/m6A & &Yt 5
U S B H 3 1 F (SIRT1) mRNA 3-UTR | (¥
m6A i 5454, 58 T SIRT1 mRNA ()54 & M.
LINC00680/m6A/SIRT1 mRNA & & W5 OA
O AN R BB A ECM [, 1T 2 5 OA I &R
.

3.3 METTL3 it @ i B F 842 OA

76 TL-18 1755 19 /0N SRR B 20 i 3R A8 A5 0 v, 100 )
METTL3 23k a] B g B AR 1L-6 \1L-8, TNF-o % & 4iF
K715, 37+ T % B F-«B (nuclear factor-«B, NF-
B 3 %V M B0 T, LIU 90 8] T METTLS3
AL DL R A ) R E RT3k B 5 ROE W

I OA 1R R,
3.4 METTL3 @ id43 5@ % A4 OA
AN R R B AR 1 ) N A R METTLS (3R 56
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IS m6 A AR A6 M 7K S 77 78 W1 g 22 00
METTL3 4 58 m6A H S A& 5 AN &M s 1y
PRI AR O, WFFEH, METTLS i m6A W 34k
B 2 #F miR-126-5p & ik 7K P LA, 1 25 #1946l
METTL3 ik}, miR-126-5p @i 72 9 B o, 2 A
WA T TL-18 37 S 0 40 i A8 P L 38 i 1 2 A R i
MR B AR BE ST . METTLS 4 18 i 3 5 #1035 DX 5 1R ML
i 3 PR Y V3 2 (phosphoinositide 3 kinase regu-
latory subunit, PIK3R2), # il B f5 Bt Wl 65 1% i
(phosphatidylinositol 3-kinase, PI3K)/4E [ % B B
(protein kinase B, Akt) i [ %F 2 by #1154 i 1) o8 37
YRR S 3 35040 A 76 07 A AR S 2R U d5e 28 3 B U
AR PSS L AN, METTLS J8 45 K &5 JE 405 RNA
(IncRNA)IGFBP7-OT K H B & 3L 4 i & 2 AR A4 K
K F 454 % H 7 (insulin-like growth factor-binding
protein7, IGFBP7) B9 & & ik, Bt #110 th 4% & 40 Jf 3%
J3 A8 HEECE A0 R T, 3 ECM K 43, AT i R
OA & D,

METTL3 i3 i3 Smad F1 MAPK 185 /8 & 40 g
AR TN GE B N . ZHANG %550 % s il METTLS3
AL 3 Smad 5 5 14 5 794 45 %) Smad? F1 Smurfl
mRNA 19335 FAa & P AT 8 55 48 g X+ . MAPK
H1 NF-kB {5 530 1 . ;e 2 5 RAE R
4 BRESEE

ZE LTk JMETTLS i o 45 [ W I8 7 55 41 g
FFHEIE T, P83 MMP-13 %35 & ECM F& i, 1 4
I1-6 . IL-8 . TNF-a &5 4 it 41 Mg [ 5 & 1K , 0 2 4 356 A
FMXfFS WK ENS .25 OAWMELE kR, H
OA [ RIEHLHIZ 24 , METTL3 X OA #4552 24,
FE A 1 Ui 0 35 DR RN 5 30 6 3/ A () B O 4
2Pl ER P T N A8 RE 20 M IR T L BT LA 4% R AIL O IR 4 X
ST TR A B A B AR SRR S B OA Y
KSR,

HL R 5 R L N 2h & B A 2 m6A H
FEARAB 1 B L AT A el PR B A T AR O AH B
YRR W B B, METTLS 78 OA W & B AFLEHE £ 1
PEFIBLE  m6 A F 3 b A8 M 2 75 38 2 R BE 52 i OA
%M VR v A F Y AN [ A ) 2 3500 iR
K RGBS A B IR 3 BAY . m6 A H 3 AR A& i I
KHIHLE 2 FTO 8 ALKBHS B2 H#25 OA i@
PHRHER, HErp o842 /8. m6 A H 3 L& 4 v] LU
9 OA 19 & 58 HLH 32 Bt — B A, 780 I 5F m6A
R AL mife OA T Ve T, T LU 47 Hby 24 A7 1 ) 34
OA 1 % s AL, 0] DK Hovh o7 $2 408 3 ) L % 5
Ik
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