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& E] @5 HEm4Ht45 (traumatic brain injury, TBI) #&iAAh 2T 269A R T AKX EFR, TBI
TR RAY 2 K B, KA REFFREES, FIRWERGImESE. ZAR
B £t — % B TBI s A 269 5 4 huhl, A TBI BAY 251569677 AL 69 B 5% . RNA P AL
REFEAEPREZOBIFZ —, @ N6-F ARF (N6-methyladenosine, m6A) #44F 2 A%
A REE 6 mRNA # KBS, ST LA H, moA #4418 3 R F A Wiz 2 K F AAY
%R AR, TTIREME ARG %A K G 2 WL TBI iF 5 8L BAa it 42 SR 69 R 2 R AL,
¥ RNA m6A 445 7 TBIL & #7445 F 49 4% &, & &350F m6A 154 7677 fe & k7 & TBI 3l
# B Fi A 22 K JE 0 H AAE R A ALF], A TBI 6974 75 Fo UG 3R 4% 37 B 38 A= 2H 4 4F B #7 e %
[KiE] QARG ; N6-F AMIF; A& T
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The role of m6A modification in inducing nerve injury in traumatic brain injury
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[Abstract] Traumatic brain injury (TBI) is recognized as an important global health priority and can

trigger pathological events such as neuroinflammation, oxidative stress, mitochondrial dysfunction, and
trigger nerve damage and brain atrophy. To further reveal the complex mechanism of TBI pathogenesis
and provide a new idea for the treatment of nerve injury after TBI. RINA methylation is one of the most
(m6A)

modification is the most abundant mRNA post—transcriptional modification in eukaryotes. Previous

important modifications in post—transcriptional regulation, and N6—methyladenosine

studies have pointed out that m6A modification can regulate neuronal damage through epigenetic
regulation of neurodevelopment and nervous system diseases. This review aims to describe the
pathological changes of oxidative stress and neuroinflammation induced by TBI, explore the
characteristics of RINA m6A modification in nerve injury after TBI, focus on m6A as a therapeutic target
to improve the potential effects and mechanisms of TBI induced oxidative stress and neuroinflammation,
and provide new ideas and new targets for drug action for the treatment and prognosis of TBI.
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-1 KREMMETHHLE], SR IR E RS SO0 BN
B E$4% (traumatic brain injury, TBD) ZHLBAM W A TERR AR IR T RERERS, X L B FELE TBI J5

LB AR F Sk T it i R i 45 R AN Th e i f, A iB
M EA AR AT E S R R BRI, R S SAERAE T
BRIR M E B R Z 0, 2 50%0 ANAE—E 42—k ek
2K TBI, 4{hARAEG N 5,000 75 A REE TBI, Hifg
1,000 77 ABET, HAIUE 3,000 75 NFFE: S R0k K, HEEK
FERRE SR T BRI GR . RIEN CEECR, TBI B4
PR T T IR HE KA, TBI oy — A ™ E 1
NIAZREI R TR, BUR K AR RS TBI 56 J7TH
BNEKR, AREEG . ZHKE, HE TBI R4 R
BFE LTS, e T HAME KR, 5 b, TBI Al fil

FRE A 8U8AE, AT SEWLA s, 51 S8 A
45, HMAEMMPW AT RMEA RS (central nervous
system, CNS) #5345 (175 # AL 3 vt 25 22 ¢ B B MR A B,
B, RIEREEYAREY, #— DR TBI JE 54 L
i, o R A A PR B DRI P i) AL

TEEAZANMI T, NG R 42 2 R ) e S B S R K, 0
TR CEE., Hl, EREYHCEE T
100 27l RNA #e35 J5 M  AE N B AL A B 5 WL — e
3% JE RNA f&1fi, N6-HEERE (N6-methyladenosine, m6A)
Z: 5 RNA B 17 2 H Rk, m6A &1 n] LLEE I RNA
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®is. B, AL BHIE. FEME, DAK RNA 5EBFHH
HAERSE. IEMIHE AR T moA REREAE AN AT 2 P 2=
AR, ARG AE KR R PUE BT DNA
W PRGN . M SEEAE . M2 Retk. g
FAMZ eI ResE . EMATTHRIRE « A, moA K
A EEAERW. BT, SO a3 A
(oxygen-glucose deprivation/reoxygenation, OGD/R) i id 1

fin S A B R B 1 3 (methyltransferase-like protein 3,
METTL3)#Hiff] Lnc-D63785 m6A H3E4L,, N1 Lnc-D63785
ML, et miR-422a FAR R, FE miR-422a LALLM
JI 4G5 R 7 - 2d ML R R TEAG B O 6 B R, AT 5
FETCET. . I, m6A XA A A B .

2 m6A 1EIRRYIEFEHLH

m6A BRI I S —Fhahas . w0 AR 2
AL RE, RERWSIEE (writer) . $EERFEA (eraser)
AR (reader) HIEMIZNMAWEHAS 5. moA I
WAER B — MR EE &M, OfFtZ0EHA METTL3,
SR EREEH 14 (METTL14) Al Wilms U8 | 4585 4

(Wilms tumor 1-associated protein, WTAP) , DL T m6A

BRI A, RNA 256572 H 15 (RNA-binding motif
protein 15, RBM15) . & £%48 CCCH 454438k ) 2 11 5t 13 (Zine
finger CCCH-type containing 13, ZC3H13) . METTLI6.
METTLS. i #Ff moA LR RER (vir like m6A
methyltransferase associated protein, VIRMA, X F% KIAA1429)
Lot CCHC S5 E H 4 (ZCCHC4) 5. 11 HILH;
B2 &) (methyltransferase complex, MTC) H, METTL3
RHE A5 SRR &R (S-adenosylmethionine, SAM)
254 ) m6A “writer” . METTL3 Ml METTL14 )45 & 7641
JAZ A BIAZ B R 3R E AL, TR — MR T 101 R 3R,
P4 F A AE 7). METTL3/METTL14 598 — R4
MF R A, FFiEE METTL3 Hi#Z e bif55 (NLSs)
TSR F 20 Az ). METTL3 fgidiid HIgjE X 38 5 WTAP (1]
B A LA, IR LA 2 B AA 45 B9 pro-mRNA 4k
HLDH TSR S A% RNA . WTAP 55 ZC3HI3 Al H
YEM, M MTC fRFFEHNZ N, T ZC3HI3 fig 5 RBM15
HMIEAEH, & MTC %515 RRACH JFFIAHAR U £ & 1
X3 7345 WTAP MIILIER K& A2 VIRMA, Bt
AR, $85 MTC 76 3'UTR XIRIT {5 10 23565 1 Ab ik
TR, 124 ik, 1E MTC ¥ )5 — A8 H 2 Hakai,
AT R ORAEAE . eAh, Hakai F9Z R &5 F3800 T
YEFF mOA-MTC S8R R HEE, JFniE fRHF m6A-MTC
oy PIARE PSR 4EFFE m6A N T T)6E

mo6A (1) 2 FIIEEE “eraser” GAEALMAHCHEE (fat mass

and obesity associated gene, FTO) F1 AIkB [f]| &%) 5 (AIkB
homologue 5, ALKBHS) . FTO [ % AL FE 75 B W ek
TR a -E R R, AN AR R R BR meA 1
£ . B, FTO ¥ m6A % b J¥ B Ne- & F A JIg 1

(N6-hydroxymethyladenosine, hm6A) , #RJ5 AL Ak N6-
FELRE (N (6) -formyladenosine, f6A) ; #xJ5, foA £
FHRT (adenosine, A) , EHIALTRETEM. HilBHIZ,
RO AT 58K B FTO Al 25 34k N6, 2-O- — FI B iR

(m6Am) TijiEid FTO ik 42 5 7 m6Am () mRNA Fi5E
P BEAR, FTO ZERZ 9/ RNA A4 b 4% vl 1% ) m6Am
RNA A3k, 735 RNA (transfer RNA, tRNA) 4#4&
AR AT NI-F R (N1-methyladenosine, ml1A) RNA
HIJELL, FTO T LB A AL m1A tRNA 2% F LA B 3240
P. ALKBHS fE N7 —Fl m6A ZHIEEE, W m6Am A%
P, {HXT m6A [f/EFGRZ]. ALKBHS if#5 4 mRNA 5 E
P, B0 mRNA FJHZHIE . (H m6A 25 A0 R 24
U RFR AR 7R o

m6A  “reader” BT m6A A7 A, T meA 1BIMH
AW . ERFLENY A N K& YTH 5 Rk 2
J& (YTHDF1-3. YTHDCI f1 YTHDC2) . YTHDF1 #£4 it
A g 3 mRNA #83%, YTHDF2 {23 mRNA [%f#,
YTHDF3 5 YTHDF1 2{ YTHDF2 & /E {2 mRNA ##1%8k %
filt. SR, T MAFFIUESE, 5 YTHDF1. YTHDF2 5%
YTHDF3 254 (1) m6A i sAEHAHBL, X =AML R R
45 m6A FRIE mRNA FIFF AR .

3 m6A &5 TBI

TBI FRFIE A T Uk S 77 5 B0 R 2 21 2R LA
A JEURNEAR AT o 2T SR PR AR A AT B A B ARG R R T 4k
VeSS, EFR R, G S AT TR R LR T
Repafigalol, kR VARG TE TBI J5HR8e80H BUBUE, WS35
MUR Z i, SIRMEI G246 . HH7cR M, TBI &
LS H MM LIRITYES (neurodegenerative disorders,
NDD) HIKAE, 41 PD AD. S A1 M43 i (chronic
traumatic encephalopathy, CTE) %§; 1fij TBI B HAth— 2e 455
FFKIAR DTN RS . B3R AT A As .

3.1 m6A &M/ 5 TBI J5 A%

WHFZH, TBI 5 2% 1t U IR 73 2 BB i 8 R e
HEEHIM NMDAR, S EEARESE-FpimT; giH s Ca®
BT R R AR R . R OB RAZ IR I DIBR RO REL, 45 S8
JEEB IR . 4 R4 4% A DNA Wi, Ca B AN ay v i
% S IE M4 (reactive oxygen species, ROS) B, &
[ ROS SEEAL R Z JEA0TS s AR R 7 A
HHIEAE AR, PR SRR D RE R AG AN SR SN, 4 i
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P TR -

AL R AE TBI IR BRI ] & 4R, 5 3 AN A
J& TBI Jp AR B EAR (1 AL 2 —, S b kAl TBI
W AEIRTT 7 Ao KA SR SE moA 78 AN &4 &
FAEM . METTL3 /% #J m6A 1&1fi il it TRAF6 ( TNF
receptor-associated factor 6) {55 18 B A1~ Ffioi = 55 4% 1) E Ak
RO AT AP TCE, AT S ECONUSE S MO R .
TR FAN 3/ B2 BRS80S RO R b, K
JEZWAS RNA (1) m6A &1 55 S A LK P 020 i 457 405 7 o
PItHo%. B4, Zoya Ignatova % BIRAZEE X K I moA 5
SEAA R SGs LR, YTHDF3 {23k H b5 moA 1&1fi
# mRNA ¥z SGs 1, 1 YTHDF1/3 k2% AT %1 SGs #I
JEBEAT mRNA 7] SGs 1524, 1 EH 5| N YTHDF & 1 3
R T DAVREE SGs 1T R HIF 55 K 3 YTHDF 5 1Y)
N i N TE TGP X F C 3 m6A 454 (11 YTH £ #3806 SGs [11)%
R RE I, YTHDF KR —A~ C o YTH 53—
ANE & PIQIN K N it 45 K3k (Pro/Gln/Asn) 4 i, YTH 4544935,
BAGKOL, 2F5RMEIR 5] moA RNA [Fi5kak, HEEm A
BT S m6A £ 5 7E mRNA _FRI A BBl N
Uit 45 K 3 1 I 0 B AR B R B O B X - WA 4

(liquid-liquid phase separation, LLPS) 43¢, LLPS AJ{Zfidi

mRNA-YTHDFs & &40 T 40 M 57 A [ (1 T8 15 25 74 1 “ B
=", WP /MK (processing bodies, P-bodies) . SGs mi%
BEAZ 2R B0k, T LA RNA B2 4 meA &g 55 i Fhif
%, 40 YTHDF2 1 m6A LA RNA L [F 5@ A7 SGs #1 LUK
XA FE T

3.2 m6A &I/ 5 TBI G #E 2E

FRE JERE & TBI 4k R MEA5 15 B B SR AL B G 2 —,
S H5WMEMRZ BN, JHRY CNS B4 806 1 5
G2 A NAR . WFFER I, METTL3 78§ 2 M T 4%
NF-x BfE5, WEME KA. 1M FTO N B cGAS
mRNA [ 58 P8R B i/ PR HE T (VRO 15 3 1A 4 S0
ALKBHS WRARIIRL T VR 51455, G0 14 0 Jo 193 12 38 4 it
PRI SORE. BE4L, YTHDF1 #id i35 TRAF6 & [ KIFRE
S hE JE R TR K . m6A 158 — i 5 YTHDF2 Al
IGF2BP1 M2 55 /)N I8 I 20 B (17 S5 0 90 S B . mO A 38
A HABHLE S 5 SO, B, EH S g
NLRP3 mRNA (1] m6A i kM NR AT, R
mO6A FE 5 i Py 2 E RGN VS TEAE T . NR4AL 1
AL JE /N SR A R R, JE i TNF mRNA [ B4R
BT -

TBI J5 # 2 % E AH ¢ ik (R 3234 A5 508 B 3 K 2
TRAF6/NF- ¥ B, PI3K (phosphoinositide 3-kinase ) /AKT

(protein kinase B) . NLRP3 il Nrf2 25585 55l F, F
BEAIE 252 B m6A &4 10 4% . METTL3 i i H L AL 4 2t
TRAF6 mRNA ff] m6A 1&1fi, YTHDF1 JUifi L i 5] TRAF6
mRNA ] m6A {2 LB R R . [ FE, FTO BEAIC Nrf2
mRNA ] m6A 34k, YTHDF2 i#3id i1 %) Nrf2 mRNA ]
mo6A BIFARHAR E M. BT DL RS, i meA 1B iR
W TBI G 480E MR UM T R, MR JehE A 5 T 42
GIEbEGER i o

3.3 TBI JG771E m6A B F- 8

m6A WEIRFE T TBI Ji5 i AE VI A2 vh R H5 G BEAE o 12
TBI Ja/MiE S, RI METTL3 ()34 A RNA m6A [1)%
WIKP R, X SN RERRIG FTREAR G, [, KB 2
o METTL14 1 FTO )35 T %, 1,580 1 mRNA ) m6A
HAGKF B2 S0, RE T FTO E4ERF 04 DhRERIR R
TBI 545 HH I CEAEF o W FEIE 7~ T mOA &1 /E 13T TBI
S5 G A S M AN 2 4 B % H 9 B2 B . mOA “reader”
YTHDF1 FiiBris/b 7 TBI 5 & [ 40 i P TR 98 RE [ L, &
B mOA T R I Ik R 1 M fi il T R R T i R . ARG 1
AP (TOND KIRFSEH, KBl mRNA HIEALAH S H%
HE K RALMI A ZUh Rk 1, 5 H m6A FTRES 5416
JERAH R IR AR, A BARHL i R — R T

th4h, m6A fEEFST TBI Y7 i F v R ¥ 45 A,
WHRIR AT W 185 TBI KRG S AR meA By, 1%
G Hh BTG 7 IR I R B i TBI K BRm A% J) [ B 2
m6A 7K METTL14 #1 YTHDC2 (¥ ik, M3 TBI
KEHE ThREREAS o

4 BESRE

m6A HEELTEH U B ARSI b R 45 E 2E
R, BRI RAER, W UR R4 TBI &, JFE 7@
m6A TEL AN E JE T W EVE A, 15 TBI J5 245
PIRE AR . A A0 I e 5 I IS T Pod R
&, BATFELEVF 2 ) .

e, BARCAHIA m6A 1E TBI EH&Hifih K% T
EIEEH, 18 mo6A B “writer” . “reader” Fl “eraser”
TEPHZ 450455 HR 1 B 1 ) R FL v bl g AN 48 . K,
mO6A A BN EE (1 1R 5 1 S 77 S b, A ORHIE 7
A n i

HRiE %A K m6A “writer” F1 “reader” (17N
H17), {HE%EE m6A “eraser” FTO 2 HILALMIHIF, X
B P LAES & FTO AL A 1 ORI moA &£ L. did
BT AR REAUATRIE . SR BRI R AR T
a -fi R ZER Y . B A& Y. N-CDPCB. CHTB &
U Fi 5] 5 FTO 1] 77 7E A P 50470 S 36 R4 411 200 i ST 56 o
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T4 FR I P E A o — AT #08] FTO 25 AL DD RE RO BE AL
G YIRAIE 52 AT S /D BRI 2 e R A 2 T SR AR KT
R P AR, HEA R b 2 E .
KRR EAZ H AT AR, FTO #1171 FB23-2 FEA MM
TBI KB 045 18] 2% S AR AZ 88 1, T DI REE FTO 52 TBI J& il
SBEEFTLTR. Hik, FTO/m6A/Ntf2 {55 38 MR % ik
LRI 22 5 i IR SR TBI 5 M & T RS G SR B A ]
R -

FT A BN T A0 R SRS, ER FTO 1771
EOE FIRE A LA moA AR 10T 42 TBI J5 %0 R
ARZE SAEATIIRA TN, (HBEHE B TCHIRARINIE, mO6A AHE
B0 T BEAE AR RAF BIF IR, B2 HEZ) moA &1
7E TBI Jafh 28t h BRI ST AR, O TBI & IR R2 A
AT i KAy B

(5% 30Hk)
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