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RNA epigenetic modification and regulation

of immune cells function
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(National Key Laboratory of Immunity and Inflammation, Naval Medical University, Shanghai 200433, China)

Abstract: RNA epigenetic modification is a type of chemical modification that always occurs on RNA
molecules, and it can lead to inheritable changes in gene expression without altering the DNA sequence. In
both the innate and adaptive immune responses, RNA epigenetic modification regulates gene expression by
affecting RNA stability, splicing, folding, export, transport, and protein translation efficiency, which ultimately
plays a critical role in immune cell differentiation, maturation, and response. This paper provides a
comprehensive review of the biological regulatory processes of several common types of RNA epigenetic
modification, as well as the research progress on their functions and mechanisms in various immune cells.
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KAERBEAEZRIERME. REMAREHESS
G L B G B L AR DR AR, R A BRAT [
AR IARAE . PR/ BRI, ERRA
YA, LARIRAT I I G2 PR Tk L 40 L AT Bk
ELY . SR AU MLAE JORE S S PR LA
LGiii i ok oy EE MR, HiEd ks
PRI IR 52 R L G PR T 2 AR . SRR EE
F ¢ 52 7 55 R S8 01 A1 . o 5 40 i PAY D % )
T RS A R A T e T R AT H AR AR
H 7T B2 R ROE AR R 5 1210, fe 2% P S
i NP TN B W N AN e o | o2 el
R SV G B N e A B S N KR I HLE K
TR A I ERAE TS B AR AR R S R R N 5
FELAYEFRFHLAR A BRI AR AS AT A DR ATLAA IE 5 74
A IThREM A driE s, AR, M TRNARM L
B A R 2% PR S eI 2 AE 1, RNARWML G
FABN 5 T BE 40 i 2 18] A AR LA AR AR KRR |
AR, 2D, Wi, R¥EHTK
WEFCIUR, A SO RNAZR L I8 4% 12 1 15 S 22 40 i
Ay R b R A

1 RNARYRWEEBITEB R HEEYFIIE

RN A W 188 2 1% 1 B, 6 AT 38648 4 R AS AT 342
M. RNAZwm4E. BYHz. INiE 24\ & 5w A a]
W, fFEREREPRNASKEA- 4. P&
Ti; Mm6A. mSCZERNA F I B 72 2 vl i
(), BN KA e s 2 Y
1.1 A[ERIRNAFRIIE (B1E1H
1.1.1 mO6A#4fiay A 45 id42

m6AJE —FIRNA A&, HHRAFET
RNAJIRPERS | (1556 &5 T IRy 44 . m6A
HIEALB IR 7R 20t L 70 AR R I, |20 A6 T
AL ImRNAS . EiBEN 7R E, moAFEE
EAERNAMISNG 7. KIEHS 7 M3'UTRs |, H
HEABMI AL T R RRACH, H R Ay 1 8 4 af i
MERA, HOMJRMENE . AR o pmEnell, meA F
g —ABhAs . Ay RE, FEZH I
FoRl “writer” 12 HIEEALEG “eraser” MIUHTE, Bl
J& T A moA F AL B 1 RN A BE 6 Bl 5 5 1 45 &
EAH “reader” HHIILES, MEARIEHPBAEY
AR, BFERNAMIN T BIREFIRRE P,

—LEIR

HEmOABIIN “writer” FEH HEEE N
FE 28 M 3(methyltransferase-like protein 3,
METTL3). WA & H 14(methyltransferase-
like protein 14, METTL14)F1'E RE4H AR 1-FH 5 5
1 (Wilms tumor 1 associated protein, WTAP)ZH 1%,
ZHEMRE A, REMETTLIAMIMETTL14# &
A IR A, (272 1 TMETTL14/ {1k
LRk Z SAMSS & on, 3 E a2 (e it
METTL3 5RNAJRYI & & WTAPA & T IR H
Bgatty, H A TT4ERFMETTL3-METTLAK &
VIR E M, T IEERNARImOA B, Btk
Ah, BEFCRIL T V2B I meAR] “writer” , AL
B FE MO AR G ¥ H L B2 B2 B (virus-like m6A
methyltransferase associated, VIRMA). RNAZE &
HH15(RNA binding motif protein 15, RBM15).
FH L 5 7% £ 55 H 1 6(methyltransferase like protein
16, METTLI16). & CCHCE: Mk (1) VU 545 48 &
H(zinc finger CCHC domain containing 4,
ZCCHC4). 288 CCCHEE M 5 1113 (zine  finger
CCCH domain containing protein 13, ZC3H13).
CBLJEJE AR F£ 2L 1 1(CBL  proto-oncogene like
protein 1, CBLL1)Z(#1)P,

SRIM, B SCHRIE B mO A FUAZ 40 i 15 AN 4t
KO A RNAG M, & " L #ime A K
“eraser” & [17EFR, FHFFFTOMALKBHSY. FTO
I8 I K RNAH RIm6 A S8 AL N 6-F2 H 3 i 4 AN 6-
PRI 6 JER Y, 30— 2 0 L o [ 7 0 7K A o i P
KAEELHEAAEM . MR, ALKBHSHEWS H 42
BRm6 A RE i (1 B 17 AN 7= A= mp R4 (e D).

mO6 AT B AW 7 Th REAEAR KAZ FE LA At
THEEB “reader” WRJ, H “reader” FE
BFEEYTHI RS IR EE . A — b
1% 5 FIhnRNPs A1 & AL KK T2-mRNAZL &
EHAZRKIGF2BPsU . YTH FK ik & A 0
YTHDF1-3f1YTHDC1-2. YTHDF Liffiidf 46 55 H.A%
FIEL 4B A 13 (eukaryotic initiation factor 3, elF3)
FImRNA LI m6AN: 11, #EM 2 BEmRNA K #
PPl M, YTHDF2HEEWS (R 375 A mo A M 11
RNAK M, BEWAH ARG . —&
YTHDF2il i 5 57 it I H AL £ 5 ¥CCR4-NOT, f#
A moAE M FIRNA ML 2 i 8 B Ak 3 1 K A P&
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F1 meARIGEENRIZEFREEIZEINEE

Eait] G REISES 1EH 2R
METTL3 HEAEmOATE h [2]
METTL14 S5METTL3JE AR — Ak, R #EmeAfZif (2]
WTAP FEMETTL3-METTLAE &4 2]

_— VIRMA I H A% Il B E RN A A (3]
RBMI15 455 IR MO AT 5 W) E R ERNALL A [3]
ZC3H13 HWTAP 5 mRNAZS & K FNito#fi$, fEEm6ABfi 3]
METTL16 AL U6HZ PI/NRNA IO A TE Bk (3]
ZCCHC4. CBLLI R HEm6A B i (3]

Eraser FTO i A mo A K% 25 AL 1E [4]
ALKBHS5 L% 22 BrmO A B I B R AE 25 H LA [4]
YTHDF1 FEBEMRNA FIHH % [5]
YTHDF2 R HEmRNAF P4 A& (6]
YTHDF3 3 [F Y THDF 1 BRY THDF2 & 4%/ (7]

Reader YTHDC1 fEHFRNABY 12 (8]
YTHDC2 (R EERNARH 1 [3]
hnRNPs /- FRNABIY) (3]
IGF2BPs R mRNA KR E M (3]

FTO: Mgl FUILREAH 2% 2 [ (fat mass and obesity-related protein); ALKBHS: AIkB[RJJ5 2 4 5(AlkB homolog 5); YTHDF1: YT521BRIJRELE
B R 1 1(YT521B homology domain family 1); YTHDF2: YT521B [R5 45 ¥4 5 e 5 F12(YT521B homology domain family 2);
YTHDF3: YT521BIR] 45 F3 5% 8K 13(YT521B homology domain family 3); YTHDCI: YTHZ: K8 4 1(YTH domain containing
1); YTHDC2: YTHZE RIS 8 (2(YTH domain containing 2); hnRNPs: 1% N AN —#ZHE1% 25 4 (heterogeneous nuclear ribonucleopro-

fift; — 2 YTHDF218 i {2 2k # B 85 112 (heat-
reponsive protein 12, HRSP12)/FHIRNAW Y%
WEAZ IR I 42 HE T A RN ABE T 24#, YTHDF2i# i
Al FpHL ] B A mRN AR T4 A mo AZ 1 RN A
FE TS HAHRSPI12G5 A7 15 o E 2 AT 48 1 7 ol
AR TS R A P LR P T T mRN A B Al
AT YTHDFIAYTHDF2#E 1, YTHDF3 3% %
FEAHBNYER, Ere% iR f2 1 YTHDF 180 Y THDF2
(o h ek i S B mRNA R PRk B A eah, 15
BB EIm6AR) “reader” , W1 H Fi A& B e
— T HMAZL “reader” —YTHDC1, B
BE 4G 2 W R/ K AR A ¥ 3(serine/
arginine-rich splicing factor 3, SRSF3)i et
mRNA B, R H TR MIm6A “reader”
EEAFE A B, (BRI E R AE AL
SBT3 A moA MBI RNARI . AR AN AT
Y], REWIHAEAIRREARE, D4
FELMA A BRSO RS B (R D)
1.1.2 mlAfAReg £ 45 42

Hm6ABHISML, RNARRER S IANEIR T K

A BB P A mIAB . m1AfE#ia
RNA(tRNA)F1#Z BERRNA (rRNA ) % 14 = ¢
H, HOHWERNAR S 580 IR R &k A B 1. 18
BT, mlIATTIEHAT, MIXRNAE &1
gk e S B 2 () AR EAE A AT R .
A8, m1AMBAH AT LLABH BT RNA H A-TERA-U M) 1E 5 B
Femc xk, B R Hoogsteen Bl L X, fx & B AR
RNAH 51 = %441, mIAJLFZ 5 TRNAS
YA, ARERNARREE M. 3HE. TE.
fr . SRS A TEERCR, ORI E R
“writer” “eraser” 1 “reader” /IF(#2). mlA
BRI “writer” FEZRNAF EHFEEF(RNA
methyltransferase, TRMT), #L#|#f 7% & B 1E
TRMT6/6 1AM S HImIABMHE RS, BHAf Fit
LR E PE I TRMT6 1 A M 1 0 22 55 7% 31 40 i #%
HE5TRMT6LE &, MM X TRMT64E 5 RN A i
TR, R& B hRREER. m1Al
il “eraser” FEHALKBHI. ALKBH3.
ALKBH7. FTO% 2 FEAGBRA AL, SN VRIENEH
IALEIAF, ALKBHZE 3T Re i B # L FRRNA
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#2 mIABGEENRIEEFREEIZEINEE
Eait] AT YEH 2R
TRMT61A PHRITRMT61A K FEE H [11]
Writer
TRMT6 HHEALmSCIE Bk [11]
Eraser FTO T A A mO AR K HE 2 AR 1E [12]
ALKBHI. ALKBH3. ALKBH7 B EBRmOoABI R IE 2 HEAEH [12]
YTHDF1 {EHBEMRNA F 1 [13]
" YTHDF2 JEBEMRNA F A [13]
YTHDF3 A YTHDF180Y THDF2 /% 4% 1 i [13]
YTHDC1 {EBERNABT 2 [13]

R REEL], MIFTOM Ik A S B ) S L RS
fifg f 3 P T R FE AR U, m1 A S meA &1
EA 3 AL IRAE, m 1 ATERSE 3R 85 rp 7T L3
AAm6A, H - HBeE i — LAl E Y “reader” &
H R K D Ee, WY THDF X% & 5 M
YTHDC1!",
1.1.3 m5CH#4hay £ 45 42

m5CH R AE7E T RNAMIIEBE b (1) 555k S
Mar 4. m5CEM 3 ZAF/E T(RNAFIRNA £, 7>
FEAFE T mRNAFIHESRASRNA(ncRNA)H . mRNA
I mSCH AL AT ARG I FAS R 1 3 T i gk e A =F
FEM, fSimSCE M I & A R B A NOL1/
NOP2/SUNZ5 #5 FINSUNZ % 25 [ FIRNA K &5,
PR FH S FE R I 1 (tRNA aspartic acid methyltransferase
1, RDMTI). mRNAKIm5CI& 1 % FINSUN2#
=4z, TINSUN3FINSUNA = A7 T 2R Rifk P,
43 BN R A RN AR RN A#E T mS C & 1
m5C[) “eraser” FE AHALKBHIMTET X K&
Ho. ALKBHUE I B4 L FRRNA R H 1) )
RERIEMSCIEIAE T . MTETS R 3 B2 KmS5CH
PR 5-55 O B ok 9 25 R E RO, A
mS5CiH 7 ) 8 [ 3 229 Aly/REF 4 H K7 (Aly/
REF export factor, ALYREF)MIY {456 & H1(Y-

box binding protein 1, YBX1). 4iffutZ+ 4 AmSC
& T mRNATEALYREFAINSUN2Rg (453 T A%
BENANMR, MM S YBX IR #EH mRNA K2
PR3,
1.2 RATFRRNARMSZ RS E Y FT TR
RNAA AT AZ 1 32 Z A5l 1 - UL E (adenosine-
to-inosine, A-1)¥% ¥ A K (pseudouridine, PU)
(EHTP
1.2.1 A-14%3%69 & 4 5342
A-TFEHCE I THRNA, FEA-TH il 72 H1RNA
ECoh B R AR, HLRBE IR,
RNA I 1 It 2 B (adenosine deaminase accing on
RNA, ADAR)BEWZ5ERNAST T XU XI5, i
T4 R 0 LY S A & WL A2 B PR I S iR
MASH, FHORALE B KL RS ) SRS
B AL, ADAREE AR RA 3K
G, BANTESRIAREL,  ELFENG 5 XUEERNA LS & 1 45
Koy 3800 C i I 2 g 5 R 3 . TR B SCHER AR
ADAR3(adenosine deaminase actingon RNA 3)%fA-I
A ke T,
122 WHsAhey A4 it A
R XFRY, FERNAHT PR IS BE 1) C-NARE HF 5
B SR SR C-CHE, B ARSI 4 A

®3 msCIEREERRIFIERTFREEYFINEE

Reader

HA AT T fEH SR
NSUN2 ML mRNAFImSCIE % [15]
Writer NSUN3 HEAL 2R AR RN A I mS CIRI T BY [15]
NSUN4 HEAL 2 AR TRNA FRImS C R T [15]
Eraser TET A A mSCRIEZ AL [16]
ALKBHI B ZBRmSCREIN K15 5 R EALER [16]
ALYREF {2 HFmRNA H 1% [17]
[

YBX1 F&E mRNA
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KA IFFIRNAB . PIEE B/ TR gmiY
RNAH, #1I/MZRNA(snRNA). rRNAFItRNA. &
"EAEsnRNA [FWAE i AT BLE 2EsnRNA I BT Y], 147
FE T rRNA P WAE i i HErRN AR 4 B 2 11 -5 2
PR 2R PR, A SRNARIPIE AT 75
FALA]: RNAREALHI A JERNAKA LS . RNA
IRFSALH] 2 S BOX H/ACA RNPHEAL, ZE &
PEHE— AN E4IGIIBOX H/ACA RNAFI YA ]
(FI4% 008 . BOX H/ACA RNAHT & LA 1R
TR - R R A, AR RERA S R
BCXT B BB RNATE 3R, AR “pseudouridine
pocket” , B S5ERYRNATANCKS, H&ERE T
R EAE MR 1 DU SE F A AZ 0 A 5 5
Fe o 22 i 45 A AT 5(centromere-binding  factor 5,
CBF35). B HEAMMBEAMME M1 (glycine-
arginine-rich protein 1, GARI1). JEHEH2
(nonhistone protein 2, NHP2)fI#Z{-&H 10
(nucleolar protein 10, NOP10), ‘EfIHFEEHRNA
IR PR F B MG . AERNARKAR LG A SR A B 2K
% (pseudouridine synthase, PUS){EAL I F H Kk 4ETE
JEAZAEWI s B AR R RNAMKE AL AT JERNA
HASHL P 7] B A% A P

2 REFERNAE TR 7S B R
thEg1ER

RNARWEMZ 5 R di i . K8 .
WL TR MEZ A R, AR
FF % 20 AR S AN ) B R R B AR (R4).

2.1 RNARWIZEEIHE BT HER

W 4 i 5 A R T B 52 40 B T R 4 AN AE
o 5 N2 ] 3 P 2 A L R LS AE N I 22
POy RE . M1LZY B WR A M 3 AR T Ry
(interferon y, IFN-y). HZHA1/rZ6(interleukin-6,
IL-6). H4ifIS & 1 p(interleukin-18, ITL-1B)%5 % 4E
Rl 3 R R A2, 1T M2 284 15 e 24 i = 2 J ot
A 41 F4(interleukin-4, 1L-4). IL-102% 4
SE A R R KDL RIEE . B 4E R P RNAR)
mO6A & B 0% B 0 20 R Y O A e P A
RS B R B A SRRl , B R
METTL3# i X STATI . MALATI. IRAK-M.
NODIUVL K RIPK2JmRNA B TmO6A B, #EMifE

MY ) B 4 B 805 I KA RIS 1 . LT
FiRH], STATI mRNAKImOARM/K-F-HE et
HmRNAMFEM, (EfESTAT1 & EHI R, it
A5 B AT M M B R A, R A 3t
H—J5TH, MALATI mRNAKIm6AEHiZK 14 In7n
G R mRNARIFSE M, B G MALAT]S % 5%
WE [X 454 8 1 (polypyrimidine tract binding protein
1, PTBP1)AH B AF M e k2 2 65 3 P 1 g 8
(ubiquitin-specific petidase 8, USP8)HI[#fi#, USPS
1 5T A AR K R T - RIS B 1 (transforming growth
factor-B-activated kinase 1, TAKI1)FF&f#,
MALATI mRNAFIm6AEifi il e #E TAK 1)
e IA AT 2 3E M 1Y [ A s AR 2. kA,
IRAKM mRNAHIm6 A /F g il if /1 & HmRNA
R i 3t T 1F (W) 42 12 TolIF 32 /44 (Toll-like  receptors
4, TLR4)[Z 5 iEEEAMMIA B W soE s, BT
METTL3UAAh, & HIEALEFTOS 5 1 2me A& i
ok BN AR R 2 RO 7 TR HE T 4 AR
Hl. FTOSr T HIEmoAEiE ] Y THDF24) &
ImRNAFFEf#, 3 INSTAT1FIPPAR 13 1L I
A% K kB(nuclear factor k gene binding, NF-
kB)E T B G, AR MR M2 2 B R
AL FEOE . TR SCERE I, A RNAR W
BAREMRRE N HEM2 B E R 40 B ()35 A, dn iR T
HFMEADAR1 (adenosine deaminase acting on RNA
1, ADARID)IE T X miR-21 1§45 51l (pre-miR-21)
BEAT A-TE U T80 B miR-21 (72, i b
THTL- 1009 ik A2 3EM2 7Y 505 40 A i1 335 AL B0
RN A 8 AL A2 11 388 1 52 Vo) 4 28 248 X6 00 75 9%
B DR 7 1R R 2K DT E 0008 B R AR S % SO R 4
HEMEH, WEBERARY, moARMWBALZ
WL #EcGAS. STING. IFI16. FOXO3% i
ST IR IR SR A9 2 A 25
2.2 RNARMEEEIGER SR AER
R FOIRA R — R TR, I T AR 240
) G 28 A LT A 3 B SRR 4T L A R R
TR T, FESIUE 5 2 A0 9 B R i SR 48
Lo G R SOIR A w] I BOE AL T, (R i iE
I G BB N . m6 AMB I 2 5 4 IR 41 g 1)
A PR 22 Xk B RE . — 7 1A SR 48 i R
[f)CD40. CD80FITIRAPZmRNAH A moATEIf,
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*4 RNARMEEFEIGEREZMABFHER
AN BmER EERT TIZRNA TEH 2 R
METTL3 ;To’gll: %;IIZ’;TI‘ RAK-M- o o1 e dm i [24-26]
S m6A FTO. YTHDF2 STAT1. PPAR AR M1 2 FTM2 2 5 W 4T 38 [27]
hnRNPA2B, YTHDF3 ¢ 0 A5~ STING AFTLO g e e s [28,29]
Al ADARI IL-10 fRATM2 A 5 a2 v 4K [30]
METTL3 CD40. CD80. TIRAP A FORAN M A T ICDA TR FTE [31]
PRGN m6A YTHDF1 LAPTM5. CTSS IR FORA AN T ICDS TR S [32]
YTHDEF2 Lnc-Dpf3 PR SR (¥ TR [33]
R MG METTL3 SHP2 YeFr BRI R SRS [34]
4l moA YTHDF2 TDP-43 3 1R 0 5 2 [35]
oA METTL3 SOCS 5 T HIAE TN ML [ Th 1 720 i 4 4 R0 3 i [36]
METTL3 SOCS HERFUR T M T A (Treg) MR T B8 [37]
, Al ADARI ISG RS g T 25 4 1 ol 24 [38]
Ttk 4 e
m5C NSUN2 IL-17A AR AT bE E 4 B P A [39]
mlA / / 5CD8" TN M4 TE AE 1 B F A % [40]
mlA TRMT61A/TRMT6 MYC PR AETIHE 40 TS [9]
m6A METTL14 IL-7 AR A AEL BT A 17 K T BT ffa % 22 [41]
BitEE4HH  m6A YTHDF2 LAX1. TIPE2 AT BB 20 Al 11 A R e PR B [42,43]
ADAR A-l IL-7 AT B AH A 1) AR BB AH A 14 4344 [44]

STAT1: 155 SR F¥% R T 1(signal transducer and activator of transcription 1); MALAT1: % #H /il I % 3 A< 1 (metastasis asso-
ciated lung adenocarcinoma transcript 1); IRAK-M: A4 3 52 4K- 141 <8 BE-M(interleukin receptor-1 associated kinase-M); NOD1: K&
Yo I8 ST ARG R 45 6 3 T 45 #4581 (nucleotide-binding oligomerization domain 1); RIPK2: AZ4KAHH.AE F 22/75 & & & %2 (receptor-inter-
acting protein kinase 2); PPAR: il %ALY A8 5E Y3075 52 14 (peroxisome proliferator-activated receptor gamma); cGAS: I ZFIR-IRFH R
4 Bl (cyclic guanosine monophosphate-adenosine monophosphate synthase); STING: T-#Z il & [ (stimulator of interferon genes); IFI116:
T %1% 5 % [ 16(interferon-inducible proteinl6); FOXO03: X kK4 3(forkhead box 03); IL-10: H40Mi/ % 10(interleukin-10); TIRAP:
B Toll-IL 1 52 R 45 #4342 3k 25 I (TIR domain containing adaptorprotein); LAPTMS: A EFAAH S [ 5(lysosomal protein transmembrane
5); CTSS: #H4UHE (AK§S(cathepsin S); Lnc-Dpf3: KEEIEZRAYRNA(INCRNA); SHP2: Src A Y245 i1 25 1 Bk 2 BB BRI (Src homology re-
gion 2-containing protein tyrosine phosphatase 2); TDP-43: TAR DNA%5 4 25 [F(TAR DNA bindingprotein 43); SOCS: 4l [KF15 5 1% S #l
[X-F(suppressor of cytokine signaling); 1SG: TPt Z H ¥4 X (interferorr-stimulated gene); IL-17A: A4/ % 17A(interleukin-17A); 1L-7:
A4/ 2 7 (interleukin-7); LAX1: kA0S A543k 1 (lymphocyte transmembrane adaptor 1); TIPE2: RiJRIRAL R T 5 8 (8K & 112

A LAY THDF VA0 R 02 dF L3, A1 o 1 4
TR F I TH M s AL, FH {2t 7 TLR4/NF-
KB 5B SR MR T RIEPY, H—
J5TH, YTHDF L@ 454 LAPTMS. CTSS mRNAFY)
m6AB AL KU LR BE, (20 T /5 s
W B, REMINGE TCDST T LT i+ S 8
AR BRG0P, A, HHFREH, IncRNAK)
m6 AE i 7E A% 5K 40 i 1) 3T # b R 45 B EAE
P, S EDRE T, WA m6A B Lnc-Dpf3
RNAWYTHDF2H 51 JG & AL B T AE 2R RS
T, CCR7%SLnc-Dpf3 RNAKImMOABHig/, 3t
M3 A0 T Lonc-Dpf3 13K 1E 30 1 Lne-Dpf341 511
WEOOR MBI 2, A 2By b0 B 98hE I R 1 A A=
R SR o TN

2.3 RNARMEZIEIHEB SRR GARPIIER
HR R4 M (natural killer cells, NK)gE#EIH
Ao 73 U A R PR T R SE LR AT T RE, AE S R T
RIE o EENEH . m6AEM7ENKAN AL 13
P AR LR B R EE . R AU
M2 15(interleukin-15, IL-15)4" 5 HINK4H A
AR, METTL3/r 3 HIm6A & i i 1 fie i
SHP2 (1) 31 3 1M 0 25 % B (protein kinase
B, PKB, XH#AKT)/MILINYEMERLEED
(mammalian target of rapamycin, mTOR)F1£2%4 |5
1AL ER F B (mitogen-activated  protein kinase,
MAPK)/ZH i #M5 5 I 7 B (extra cellular signal-
regulated kinase, ERK){ 518 % DL 4ERFNK 4l (1)
RAAFaPY, Jesh, YTHDF2RZIL-15M) R i
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SKPE K 1-5(signal transducer and activator of
transcription 5, STATS)J 4%, M FE(KTDP-43
FImRNA K & 1 Sfe 42 NK 4 M 1 19 5 5 0 24, I
I AN i LR R . TRy
SR G B2,
2.4 RNARWIZEEHETHEAMmPRIER
Tk M 3= B 5 5 3 NP e R, AR
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