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m°A RNAR B E R EIFIEP A RIFER

B fe BORE™ KA
(MBI SRR 2, BT 650500;
R A E LR  HT2 OBITE  , BB AL AR B, ) 650500)

FE N-F AR (mOA) A A A% A ) mRNA T 5Lk 09 R4 F 454, 181t 3h AT 14 64 F A iA 45
RNAB 4. 3515 . A BEFERE. mASI ALl =R X489 . fj)\@é(wrlters, 4o METTL3. MET-
TL14. WTAP). %%?%%@é(erasers iszTO ALKBHS)# 4% @ (readers 4 YTHDF. YTHDC K% )48, X =
B 2k F) A R B 09 R ILIAAE P 2%, RS iAdE P, mCAE T ) AT A, R A K IR R E AT he
1o K AT 9‘: m°Aid iRz Toll#—f-*;:ﬁ‘ (TLR). %Y 8% %%l I(RIG-1)% B A %.7/% 18 3= T/B é&l}léﬂﬁ;%%
& R S R A, R B Y R R AR K IR R /‘i}l?}ff'»”f/}?)ﬂ JE B S 4% 3R 3% % 45 PD-1-CXCL1-CXCR2 %, %%

ERIA R %)‘@ S5 IR P T B B 0 TE A I B T ik KR £ HIV/HBV A 2 ¥ ) 31‘9%43:% 5 ik
z@; F£ K IE M IR R o 38 i NF-kB-MAPK 538 345 KJE R . % 4534 A A A m° AL R B4 & 6949 T AL
Fols RE X, § AT LI TmeAGH /R J5 08 77 BR-ARHT T34, d o) RS KL F IR ARG T O LA .
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Research Progress on m°’A RNA Methylation in Immune Regulation

YAN Fuwei!, DUAN Yongzhong®*, ZHANG Xiufeng'*

('School of Forensic Medicine, Kunming Medical University, Kunming 650500, China; *Yunnan Provincial Key Laboratory of Cross-Border
Infectious Diseases Control & Drug Innovation, School of Public Health, Kunming Medical University, Kunming 650500, China)

Abstract m°A (N°-methyladenosine) is the most prevalent epitranscriptomic modification in eukaryotic
mRNA, dynamically and reversibly regulating RNA splicing, transport, stability, and translation efficiency. The m°A
modification system consists of three key proteins: methyltransferases (“writers”, e.g., METTL3, METTL14, WTAP),
demethylases (“erasers”, e.g., FTO, ALKBHS), and recognition proteins (“readers”, e.g., YTHDF, YTHDC family).
These three enzymes collectively forming a sophisticated epitranscriptomic regulatory network. In immune regulation,
m°A serves as a critical switch for immune cell development and functional activation due to its dynamic reversibility.
It plays a central role in various immune-related diseases by modulating innate immune pathways (e.g., TLR, RIG-I)
and adaptive immune responses (e.g., T/B cell activation). Specifically, m°A regulates immune checkpoint (e.g., PD-
1-CXCL1-CXCR2) expression in the tumor microenvironment, contributes to abnormal lymphocyte activation and
cytokine dysregulation in autoimmune diseases, mediates viral immune evasion in HIV/HBV infections, and controls
inflammatory responses via pathways such as NF-kB-MAPK in inflammatory diseases. This review systematically
elucidates the molecular mechanisms and clinical significance of m°A in immune regulation, aiming to provide novel
insights for developing m°A-based precision immunotherapies and advancing the application of epitranscriptomics in

disease diagnosis and treatment.
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MWL 55 2H 2F (epitranscriptomics) /& fff 7T RNA
B M L L ThRe % 7 7 AL ) 22 k. AR B
FRW, ZRBIAE R R s T B E AR,
HRHES5Z MmN R (RS EMIE . %Rl
KA RGN E ) EVIMKRN, BT, FEICHE
MERE. M. IR R KR AL B A [F A
HESE 1004300 RNAMEIR R AL Forb NO-FH L I
(N®-methyladenosine, m®A)fE I R4 55 75 A7 20
TR A, 2 HZAEY mRNAT 5FE PN
eific—%, mABMRS T 1974 F4E B EY
mRNAHE S, 5 2RH 0IE S8 AR AE T 9 i
RNA, &) 72 5341 T AE i3 RNA, WItRNA. rRNA.
/IMZRNA(small nuclear RNA, snRNA). microRNA
HI A& (pre-miRNA) & K4 E 2w 5% RN A(long non-cod-
ing RNA, IncRNA)ZEPIH R AR #6357 5 i B
Bz DhRe 2.

oI RGUEIE RIETTH . IR ARAS S Ty AR
= RO DR 4R S AR, FORS B RO % 4h
JE T A0 S At B ) 5 T B, TR S R 4
T 5 A ) B BRI ML SR S T . mO A
CUBUE S AT ARG S5 Ja 7K T iz A e AR K &
5Ihge, S5 YLEIE T4 (hematopoietic stem cell,
HSC) HRFEH 5 fhamia, PAA AR TR
(dendritic cell, D). P 53 FNR AR o8 W 25
JEaid R Ak, mCARBE MR G 5 1 i J o 2k
VPRSI RS E ], 7 FLRT RE RN IR T
BE ot i [a) ELAE R AL AR AL W SRR me A
FHI RN KA BT8R HAE NS5 K AR
R H B oL

AL R G LRAR mOAF A B AL J
TERPE N A DhRe, 58 FE T m°A RNAH
FACE MR ki, B SR REEERG. R
I SN R WL R R BB it A b g o AT VRR AR
mCAETIAH OCER 1 [ W05 Nl (writers) . #2FR 1 (erasers)
S H (readers) |WE RIS EIGIT RE UM AT ATVE, B
TEAING R BT V6 B AR AT 8 (0 AR A AN i A = 2 SRS
R mCAB I AR FE Al A o R b ) LR A
(R AR R A PR PR (S 45 ) Hh 1 B AR A L o)
AT AN e 4 ) B, X 2 AT 7T I A S T

m°A RNA methylation; innate immunity; adaptive immunity; tumor microenvironment; auto-

1 m°ARREWEIRRE

m°ASE TR E BRI (A)BREE 1) 265 /N U B3k
W IEH— A H L] (-CH) b 2218 1 . IX Rz
FAEBENL AT, T2 = E 5 T mRNAZ (R %151
B3 ) 3'4E R IX (3" untranslated region, 3'UTR)F1H:
WM T X, HAZ LU 5518 RRACH(R=GEL A,
H=A. CE{U). m°A[NAI & F B % 20140 704
A, AR T HR PR, HAEAIE SO (1] 8] AR
—MERS . WA REM . R B S A PR R A AE
20124F, A mCARE S PEPUARSS & I il S I P R
(MeRIP-seq/m°A-seq)[ K, BH#FATE R E:H 1 4
e me AR A I $8 7T A S
AR AR meART FLE NP R R B, Ho T
REMCRIE g 2 LF I i A B 5 AR . m°A
OB IESE AT 7E RNAB B2 . Feoe Mg RE &
IR RS2 AN RIEEEEN, EARZED
mRNAH i AR M FI RS2, mCARIZIES T
W & = ROCHE IR E A B ONEG DT 4 H A
B, 5 NEFFEE [ 3(methyltransferase-like protein
3, METTL3)-5 A4 55 [ 14(methyltransferase-like
protein 14, METTLI14)8) sl O 2 & 14, WTAP
SHEOZ S IHEL e STEE. BEREWFTO
F alkB[F] Y &5 9 5(alkB homolog 5, RNA demethylase,
ALKBHS)/3RNA_Em A BRI 2555, T e i3
A NGE TR RS S mO AL Sl R RIS . X
TohoRS 5 (R YA ) 28 4 mO AMB IR AE % 5% I A 45 v R 4%
ZOER, m AR 52 R VMG, 5EEA
s K RIEEH M DNAF 240 . A A F RS
fEFRRMIBAEAE A, meAIEE = ZAEH T RNAR
LILE 2 a2 eI BUR- AL -4 S ViR %y &P Qi ks
MR A, B NG R RIERE A BRI,
m°A RNA F B FR L 1 — Fohof e 1) 258 R 52 00 1 42 A5
X, EERIT TR R YA AR, A R g AR
TR I WA £ e B S R AR A S A AR B AR
AR, o
1.1 EAEg

m°A RNA FIEAAZ Ui 5 4% 0 A A B0 T MET-
TL3-METTL145% AR . 54022 0T Fe R W,
METTL3 E A7 SR (5 N B 28, i METTL14 258
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To e A IS I, B0 2 S YD RE SRRl 2
REL, JLRNAZ & SRR R St 12
B T3HRT. X—OoEams 2~ REEa
FIVER , TE e A P E A H R 5 . WilmsIg
1 ¢8R F(Wilms tumor 1-associating protein, WTAP)
i 3 C-Ui 45 #4938 5 METTL3-METTL 1445 57 P4 45
G, FZEEWE MRS AR, 525 1 5 O
RNAJEWIHIEA S,

TATEAE mCA FF RS R I R F (vir like m°A
methyltransferase associated, VIRMA/KIAA1429)i#
I HAFEYE CCCHEF 4R 45 M 51 3 mOA T BL R 72 g
HAYAE 3 UTRIX SRS 2 £, 31X —Re MR 1
m ARG A B X5 it . RNAZE &
H 78 F 15/15B(RNA-binding motif protein 15/15B,
RBM15/15B) e % 1 X G kK5 7 I RNAFF A1, A
5 XIST(X-inactive specific transcript)%5JE4mt% RNA
(R mCA B . b4, B NEEFEEE 1 16(methyl-
transferase-like protein 16, METTL16){F Nl 7K 'S
B, A4 U6 snRNAR) meAE 1, JFilad i £
Tt 22 R i EF % 72 2 A (methionine adenosyltransferase
2A, MAT2A) mRNAFI B2 5 21l Iy SAM(S-ade-
nosylmethionine)f i 141,

U4k, ZCCHCAZ —Fif A DLAI m°A RNAS A
Wiy, J& T & CCHCHU R A R B xR, 5
AP N S AR &Y (Wl METTL3-
METTL14) AN A, ZCCHCAE A M) & 1 5 K
etk BB e A, JRRF R PEAE1E 28S rRNA
A RS IR (A4220407 55 ) K AE meA F
WM. X — R mABIEIRE B mRNA &2
P 2 5 A M RNA S E 80% L E I rRNA, 7R T
TN F A RE 4 E . /ETRE L, ZCCHC4SY
F1128S rRNA m°AMEMiA B4 1 RNA IS E 1
BT, T I AL W A ) A A N R
RAFVER o ZAB XS T B2 W A4 ORI 266 1 1 o 2 3¢
BEREE, LR FEXRE R ARG, HEm5Y
M A% R A ) RE AR I P R AR LR o A BR 2 1
ZCCHCAAE Z T I8 [0 T 44 e 9 (hepatocel-
lular carcinoma, HCC). %% H Jl¥(colorectal cancer,
CROC). FLI 1P K m ik, ol 8 om0 44
Tifie, (i ik Jes 240 0 () RO S B R AR KRN S
S A AR g — A V7 1 B0 2 R AR B 1B 4
a7 R R

1.2 1ERRES

mCAE I IR 3 7 v PR BB B N T i S
AR 9% 25 1 (fat mass and obesity-associated protein,
FTO)HI ALKBHSH; % 42 ", W], FTOAMY AT
PAZ:BR mRNA _E ¥ m°A K& m*AmA& 1, 3517 1§42 RNA
(R EME S RIIERCR , I REIE IS 72 RNA R & 1 1)
SEAH R B RS 5 R s R 4 1. e
TRHELRAE TS, FTOM I FRARSSHFE A 1) meA BT 7K
-, B IR ], i 4h g driz . AL-
KBHS I3 52 25 B S BORORE HH R 18 7% S A 1) meAE
W, AERFEA R B3R EERRE . AR,
ALKBHS 3 F i 7 & mRNAI K, (kg
MR M, FOUFRMCHRIESS, ALKBHS5 L
e RN, FTONLE 20 BuA% A4 5T 3945 734w,
TP 0 LA SE AL T RE R BDIRAS . 2184
DRI R AT T 22 7, IX IV 4 8 for 22 e 3R T 1 4 ity
DIRe R 2R et
1.3 [Ai%REH

mC®A [ 52 8 I R S R B T A R A
RNAMY . S5 EYFit a8 R | Y THES A 5 I
8 F12(YTH domain family protein 2, Y THDF2)if i 4 %
CCRA-NOT L MRHIR L E A (2248 mRNAFK £,
AT RNARSEVE, [ ] T Hmal AH 5 S AL A
mRNAFTE 2 RGN 7 THEA . YTHE ML 2
2 1(YTH domain-containing protein 1, YTHDC1)if i
PR S B EER R I 7, AN AR ETEa
P2, [R5 A R SR e 1 I mO A B K 2 5
FERHARE MRS PR T2 mRNAZ&
H5  (insulin-like growth factor 2 mRNA-binding protein,
IGF2BP) Z A N meA R B2 85 1, 32 238 H KH 4G
FsaR ) mCA B, JET RS RNARI RS E 1, o
FEE 2L R () mRNA KL Ko S i AZ A% 2
A2/Bl1(heterogeneous nuclear ribonucleoprotein A2/B1,
HNRNPA2B1 i id 8% 5 B RN A m A RS iS5
16 FRBENE R BT BURHEORIESE , ZEA A
WA, YTHDF H(YTH domain family proteins)ifi
IR B 7 BT B A B PR R P S, 1IX— R
RO AT R AL T BRI .

5 R AZAZ 1% 25 1 C(heterogeneous nuclear ri-
bonucleoprotein C, HNRNPC) & HNRNPZ ji& i & &
F5 HEAZ I Rem R, 332 8 w4 & FE [
JREEACLRC241 K. 5 Al B3 AN, HNRNPC
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IR 2 A E T HA M INREZE N RNAG & HEH,
RS RN IR 256 PR e & AR 7 41, AH B[R] I 2
— P E BN meA T A . AR AL R R
7E RNA _E IR E T B mC A1 G , 18O S A 5T
1L BE B4 5 HNRNPC, 1 2 2 4 RNA & 3 —
LB, 15 IR AP B ) HNRNPC = 55 /1456
B (AL R & R ) 28R ok, X — I R AR
“m°ATF I, JHIIX — L], HNRNPCHE A4 5 2

VAT A mRNAR AT BT R 4EHF mRNAESE 1
DA KA H DA A% 3140 i 5 1) 2s

& o il 2 R 4 2 5E 2 1 2A(proline-rich and
coiled-coil-containing protein 2A, PRRC2A)&—Ffi#
TR %8 M meA B R ER 1, 7E TR 4% mRNARRE M7 T
PO 0. SIS YTHES A8 4 152 88
R[], PRRC2AJE I H PWIZE F I3 il M e £ ¥y %
RPN 456 mOARBIR A7 21, R30I (1) 45
GtE. ZEA)ZRETHRAN, %ty
iz Rgih B RRoREs, o Dne 2t 4
HAERR mRNARK mCABAL R ZERF mRNAFE 1,
By 1 FLR P A . AE M 4 ik B R TE IS AL 72
o, PRRC2AJE IS F2 € gl KBS 5 0 T (W5 5 #%
5 I e 0% B85 H S(signal transducer and activator of
transcription 5, STATS)A 4/ 25 75244 (interleukin
7 receptor, IL7R)%E [ mRNA, Affi {5 28 41 B 17 1E 5
AT RERAE . FEMIE AP, PRRC2AYIE
S ANEENBURIER, R fE . CRC
S8 22 Tl I MR b S R v Rk . FLA L 32
e I8 mOAROR M 7 RS 8 — R AR e s A [
MY CJ5E K (MYC proto-oncogene, MYC). K74
KK F 524 (epidermal growth factor receptor, EGFR).
Pi% 25 14 1&(casein kinase 1 epsilon, CK1¢e)%% ], [F]H
Pt Wit il Hippo 5 S BEAT 53 i, 32E 1M e 2t g 4
MO T UEERR ARG T . ERE RIS,
PRRC2AWY SR I AT 2 25 400 Joe e A= A 14 i ey ke
P, IEXAE RO BT BT e T A

FZRI PR AR A T 34 A(eukaryotic translation
initiation factor 3 subunit A, elF3a)/Z&elF3F Pt InE &
W B K I AZ OIS, | 78 8 & BRI R 46 B B4
R REEMWIEMA O 5NSE AR
HABNEFEANF] , eIF3afi 3 o B 1) e 2 1 B 1 2
TIRE, ERERr I R — R HAT S 0% 5 AR RH R X 1

mRNA, FHl il A%k 43S TS iR & S 4%
5L, R E R E mRNAMEI R . (E4
M. DNAFRGIEE I A A 1R, elF3aidit
B,k = Ol w1 1 Al NV e s = s DA S ) O 4 E ekt
Midriz. ERRESE T, elF3alfRik TH 527
JaERE I R A R R B UIAR DG, JLAE F BT SRS A vk -
FESR o A i A S IR, T 3 SR AT i A R
Az K IR S R R R AR R S T RN L B8 5 T TE 5 —
BB N R P H S, B i BE R A A
FORBR AR HE RS, eAb, JTAERE 7T R BilelF3aid 2
5 meAN SRR R, AENS R R E meA S
(1 mRNAFE A0 B R ), i O B L S 2
S5 R A B AR T 3 .

2 mCAFREALTE S R G ch BB
51k

TR FHLE] F, meAME M 5 2 & 45 T mRNAT
2% 1A AR X M 3'UTR, S8 5200 RNA R 58
PEL BUEE. RS B R SRR R R R IA .
HoJ% Z Gt 1 20 i TR A T2 4 M ) B [ 4 FH Ok BT
AN B N R AL, T mOA B AL AR B
TR B i AV i 55 2 P G 28 AH OG0 (1)
FOBHL A A L EAE (B 1) R AMEE SR,
mCAMEIR R I = B A0 R 2R AR e, RN R S
PN b S B 22 AL A AR X, OB AR
RGPS RO T HAmERD.
2.1 mATEFRRRIZZR G RIS HLE

J6 R P S T EHCHUE SR AR N AR 1 28 —iE By
2, HRPHE SR OCHEE ., mCABHEd R
BEAFEERYE . DCHH 2R 5 (natural killer, NK)
YT AE P B DS BE T A G 40 P, SEBIL TN S K A g
SSNE IR TR AR o

1E B MR 20 B (AR A 5 D Be 42, meARTAZ O
YEFIG 9. B NEE METTL3 B m*ABHiS 5
Wz BN M IL/M2R AL . — 5 1H, METTL38EM 18
I 5RSTATI mRNARARE M 54 m B RCE, o
J19RZ) M 124 E R R Al AL , 338 T {2 R4 48 BT 7 1Y)
FEAE RO S —TJ5 T, AE MR A BEIX —REER ) S
St B VSN T METTLI4 55 2@ s ERK
B, T B NF-«BAISTAT3 [P35 PE, 1X FhmCA K i
00U P2 L) S T (i ik 1 LA R R D RE P M2 i
JEAHOC E R AT 1Y) & A, AT 7 e A K S
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Readers
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D — o

VR BN T H'5 NEf(writers)  #2 Bkl (erasers) F 2] 52 25 [ (readers) 2t [F A4 G IRIm  AMB A SN &S TR AR N 4%, AR S R E (O S B . B o
RAEML. NKAAEE) GG RVE GRS LT BAIARAE) . SR RN BAH S (AR i TR s IR &5 H oL AR« ORBME il %
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—>»  PELI3-autophagy ~——» @

@ — MCT4 — CC./,
“ytotoxic

e

@ — MCT4 — @
Cytotoxic

e

» ZCCHCA-INRNA 4 @

GHRLOS-KDMSD Cytotoxic
e

@ —> [LI7mRNA —> @
Thi7 cell

Y

CerS6|—S1P — <

[ )
Thi7 cell

—» L-I7mRNA— @
inflammation

Thi7 cell
T IFNG and i C)
@ CXCL2 mRNA mfA .
Thi7 cell
@ —>  HelperTeelll — @
Tth cell
@ —»  Thhproliferationf =% @
Tth cell
—_» Tcellreceptor — ——pr @
cD4*
Teell
-
— Tatt — p
Teell
—>  gagmRNA = —> @
cD4’
Teell

— RBMIS-FGDs- P
ASI-HOXC10

Fop3mRNA ~ ——
— Foxp3l/RORytf —»

—» PI3K-AKT and i @
JAK-STAT6

@
—> PIGmRNA  — \.j
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@ —_» Autoreactive B cells — ©

Beell

00060000086
|

AFERIG-I-MAVS. HIF-10-NF-kB. PI3K-AKT. Wnt-B-catenin®. 1: ik i, |: ik M.

This schematic illustrates the dynamic regulatory network of m°A modification, constituted by writers, erasers, and readers, and its central roles in in-
nate immunity (involving macrophages, dendritic cells, NK cells, etc.), adaptive immunity (involving T cells, B cells, etc.), inflammatory responses, and
related diseases (such as metabolism, viral infection, and cancer). Key signaling pathways include RIG-I-MAVS, HIF-1a-NF-«B, PI3K-AKT, and Wnt-

B-catenin. 1: upregulation; |: downregulation.

Ell m°A RNARENENALEFRFAEERISINREE L

Fig.1 Schematic summary of the underlying mechanisms of m°’A RNA methylation in four major disease categories
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R, XN T mC AR 1 B B 7E [
— SR R, SR I mC ARSI AT I8 AN [ T U
FEARAE SIS, 51 A ARIRAR S T RO

DCAE YIRS R G e 5 1 N A% G B 1“2,
HopulER 2 ae I FIRESZ 2 me AT A% 4% . METTL3
- m AR RE B 3E I 1 CD40. CD80%& 3Ll
B FIERIE , (23 DCHY AL, WIS AT 24 0
W4 TN, J5 Bl B S e N2 . SR, mOA 3L
T YTHDF AR FE e 7 — A <RI 42 f
YTHDF 1] 551 2h % 75 g 14 2 1 B mRNA, (2 it
HLRPERI AR, XA 0 IR 0 B A, AT A7 1)
W42 7 DCIAS X PRI BAEH, 30T Pt
SOSEAS] . 1K — IR, 20 YTHDF 1 A]
REAE — M SR E S BEVR YT ROR A SRR .

X T AT AR R A T RE A NK 0L, meARIRE 2
REZ ., METTL3R AR5 NKA i 28 FL &
WURLEG S5 N 71 1 & & 2R . £ METTL3 %k
REITEBL T, NKYHML 08 5005 25 D e o ™ =
A, SECAR N R R IR, XN S T me AR
YEFFNK 4 % 2 AL Th BE P iR Do s AL

HEAh , moAIE B AR Yo R (s Sl i
Bog. Bl £/ M9 (non-small cell lung
cancer, NSCLC)"', METTL3i# i 4b 45 F IR 155
FE:[H I(retinoic acid-inducible gene I, RIG-I) mRNA]
m°AE T, B AMIH] T RIG-I-MAVS(mitochondrial
antiviral signaling protein){5 5 18 & 17 14, AT #5 B
iy 4 i S IR T B kiR P, X FEIE B, mOAK
TP RAE R — DR AR L, HR &N Bk T
BAKI 70 TAEE . A0 2R A0 FARES .

2.2 meAXTE N1 S R B

N B 5 DAL v AR S I A S B AR 2
FRAE, HoAZ O /2 TG Bik S 40 . meAE
BN R b Nk - S I N5 e 1B i
TRIE T 38 N G LA SR L DT B S RN TR

ETHM ) A dr A, m* AL 25 TR—1
KPR, 1E TGS A B, me AR E
BRAEH DB AR . BRI ALKBHS/E TSRS
A R R e R R B T 2 y(interferon
gamma, /FNG) mRNA_F [fImeAM&, 34 58 H A8 e 1,
M IE P TR DR o 3% R n] A& 1 T4H M TR
HEARTHRRIRAS TR AL 170 T HAE> . S kG4 2,
mC AT I GBS IR Rk, BB RS T

WM iz . B, METTL3 AL meAIE e
A2 3F TURIEAH Bh A M 74k, FE4ERFA R 0 )8
IRBE B A = 05 i KA E R . TAE B & %)%
T W RGAIELLBORIE T, CD4" T4Hfd A METTL3()
FIL T2 PHTHMZ G S ImER I BEROE, JH4T
1% Th1/Th175 5 ¥ TAIK (regulatory T cell, Treg)
ZA] )P, de R AN S i 52, s & B &
T .

XFT BAHARIN S , meAMEHE 2 30t B2 B B
W, fERE R, METTLI4/)E 45 ™ LS
pro-BAH il [F] pre-BAHfL ¥ 4% 7%, #87~ T mCALE B4
Tl F O A R SRR o AR N M
BB, ARk RO BAH AL A I B 2K 6 T MET-
TL3. METTL3H 12 i #2240 ] ST RIAC AR 5G 3 BT )
mC A, 4% 1A & 0 B4 i (germinal center B cell,
GCB) G TE ANPGRS T Fo 48, AN T S5 44 TR e 22 1)
MR, EREMRE T, me AR R R B 4EZIKE)
B2 P 8 1 R AR, 9 e BRiE MK BAH itk B2
JE R, METTL3# i 5 2% A7 A2 K5 (pigment
epithelium-derived factor, PEDF)[ FH A0 7K Pk fig ik
MRk . Ak, fE RGPELLBERIE T, BATM &
) T A S mO A TR 5 X 28 2R B VAR O, Xk —
ADUE T mCALEARIB G 42 P R A% O LA

3 m°A RNAZIHEE MG =%

mAVE N EAZAE Y mRNA 3 & 1 34k 27
1B, FEIR KA R A s i i i fe b kK 5 %
JZRIVER . mCAMBARIE T = FhAZ O 5 AL 2 2
SR P RE S A R I BN &SP A D RRIRAS: (1) #%
MRS R T R T IRIE KT (2) ISR &
KA MM I EERS i is; (3) IRZIFS i i
JEPUR PN T, B 2.
3.1 iR

TSR, meAMET e HAR SC I #2 [(RF7E fifides,
HIENSCLCHI K AR B RIFEHE RBIEM . &
YRS R mSAR L RN . L H IR AR
TERfE I RIE R E . AW IRE Koy TRl . B
#5METTL3. METTL14. KIAA1429 % RBM15%
2 mC A5 N ELE i o R = ARIA i A
R S B S I mOAIB I , s L AR e MR B R K
2, e MR A G . TR Rk
My zgtE. S FEE, PLFTONANEE i 2 B L U i@
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o ZBR mC AR, WS RIS TIE R R R T
M 245 . 1 HNRNPA2B1., HNRNPCZ% m°A i 25
D 3E8 T VR R R R A A, A TR U R SR
PR A B R O o IX LRI T AN 2 1T
7R T mCAREAFE it 2 i v 1) 22 2 O R X 45
NI T R S 2 2 (0 e 5 A2 W s 764
FEHETE T 4L Rt 1 B B AR AR

m°A5 N\ METTL3 3 i {44 m°A H JE (b 1211
B e 4% RIG-1-MAV S{5 5 18 % ——1Zl B AF N o
R G P B AE R AZ R AL, JHG 3% A T 40 ) e g 38 5 9
BOE UM S A EE P, METTL14R A KT 5
NSCLC/MEFE M M7 ] 5 & 41 5¢ . METTL14%
KPS bR A 53 Ak . MO IERR Al R BRARRAIE
BEMIC. AL, METTL140] (e EA0 5, i35 540
JFET:, JEHE RSP B AR, mPAS A\
KIAA14298 53 i 7% 8 1 IncRNA LINCO1106%8 &
AL 2 il i (lung adenocarcinoma, LUAD) I & 2E 5
HERE P, RBMISH LR A E L #6172 3= 5 A Bg 1A
WA G R R A e I, TR SMETTL3 &
GYINE S, NIRRT AR mOA Bl 7K,

NSCLC# 4F # JE i} 2 SLEE L, mCAHE R
FTOEMN 25 41 g v 2. 2 & 3205, ol mC ARt 77
11 Pellino E37Z 3% £ 348 5 ik 7t 3(Pellino
E3 ubiquitin protein ligase family member 3, PELI3)
ik, HEMTEOE B WRE S . Y] FTO-m°A-PELI3 H
Wi £ NSCLCHE [A1 367 R 25 T AR AR T, D9 s e
EGFR-TKI 25 $& £ 7387 1677 #E UM & g 0T,

mCA [ 528 FAHNRNPA2B I /ENSCLCH = R ik
HEARMUGHK. EHLH] L, HNRNPA2B1 Dim°A
M 7 A3 5 R R 7 12 B 1 4(monocarboxyl-
ate transporter 4, MCT4) mRNAFE 4, (i ALERSH
e, SEMBE IR . X PR PR RUR B 2 25
il 4 J 1L 58> 4% 41 g (peripheral blood mononuclear
cell, PBMC) 1) 48 Jif 5 14 [ 28 i [R5 3, AT 412
3 98 Gy 16 3%, AIF S 4K ) HNRNPA2B 1 AJ i %
e 27, meA ] 2 8 1 HNRNPCYE NSCLCH
F IR, IR e MM 9T 45 B ST AP-
2a(transcription factor AP-2 alpha, TFAP24) mRNA
) me ARSI A, 3655 RNAFRE MR R R
5. I TFAP2AHE— 3% Wnt-B-cateninf 5
JH % ) ¢ B8 4> ¥ CTNNB 1 (catenin beta 1), fIfR
I {2 —[B] i ¥ 4L (epithelial-mesenchymal transition,

EMT)#E R, s 238 o g a0 3 ie . T8 &z
Z2he I,
3.2 GEHEE

meAE M S LR I 45 7 CRCHIBEEfE . f
28 Tl PR 5 B IR SR T IR I O B OCE A
o ATRGME | m ARSI (METTL3, ZC-
CHC4. KIAA1429. RBMI15). 2= H %:fi§(ALKBHS)
bi]3 % I (YTHDF1. HNRNPA2B1, PRRC2A)7ECRC
HH R RIEFE S TN IX SemO AR % A il it i
ARBAR AR T PO DR (1 R BB, TR OGRS il
BiE M — 5T, METTL3-YTHDF 1 i i i 45 1k
IRl -3 18 S AR A& H01H 41 B2 (myeloid-derived suppres-
sor cell, MDSC), H 98 42 i A S5, 5 —J7 1, AL-
KBHS5#i$ %% & AXIN2(axis inhibition protein 2) mRNA
FEWnt{E 5, MRBM15., KIAA1429 }2PRRC2AN /3
i I Y4 IncRN AR E P B0 FE P mRN AR 2, (et
IR . T HERBIE R, FE75 40 A R
2. Ak, HNRNPA2B Ll it me AR 77 A 5
circRNAKS & TE I LI 1E S i . IX S8 R IR
WG S 2H 2 TH ) B 7 CRCIEFE I 2 4R EEMLE], AT
R A mOA VR N 2% (1) 53 T2 Wibis 54 B e Bk
BT SRBSHRAL TR R

m°A 5 N KIAA 142938 it mC A& 1 1 38 In-
cRNA EBLN3P(endogenous bornavirus-like nucleopro-
tein 3 pseudogene)fIA2E M, 1l EBLN3PE A Ta4+E
P Y5 RNATY Fff miR-153-3p, MM 7% miR-153-3pX
KIAA 1429 4HIVE R, JET TR il o AL 45 30 %
meA 5 N KIAA 142938 i 1F 2 534 B 1 % CRCIK
SSFT 25 (PR AL P00 Bb4h , METTL3 SR ] 3. 3 ek />
MDSCIZiH , e CD4"/CD8" TN G L8 4E , M
FI b Rg A= K B, ZCCHC4#E CRCH il ZCCHC4-
IncRNA GHRLOS-KDMSD#li B 5l fift I3 & A= FIHL o
ZCCHCAfECRCAHZ P 3 Fifl, 5AN RSP,
RBMI157E CRCAH i =y 3832, il it me A1 0%
IncRNA FGD5-AS1(FGDS antisense RNA 1)[) RNAF:
EVE. FER FGD5-ASIE N7 T S J S R
Y #4548 F 1(Y-box binding protein 1, YBX1)Z [F]JF
% C10(homeobox C10, HOXCI0)J3 5 X3, #1718
TEHOXC 0% 536535657,

meAFEFREFALKBHSIE T 75 $MDSCHL 2R . /b
NKAH A1 CD8" TAH A dk Mg & 4= . ALKBHS
RS 25 AL Wntid B 41 Kl - AXIN2 mRNA, FH
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W7 H 5 IGF2BP145 & S EUL MR, #1110 B-catenin-
DKKE 5 Hl. Thaest 7B, 5w i i (b
DKK I LR B KRURLH 1% ALKBHS siRNA) ] i 2 1
B PE AN, B GRPIPD- 16T R,

mCA 2K A YTHDF L i mC ARG L L i3k
p65EHiE, EiHC-X-CE b K1 gk 1(C-X-C motif
chemokine ligand 1, CXCL1)#iX, #E#EiECXCL1-C-
X-CHEFF A R 52 44:2(C-X-C motif chemokine recep-
tor 2, CXCR2)#li/ 5 MDSCZ£4E 3, HNRNPA2B1 5
PHD#5 %5 11 8(PHD finger protein 8, PHF8)7E CRCH 15
Fik, M cirecCDYL & E LA ; #1H] HNRNPA2B1 1]
A RANH CRCANFEIGHE . iEFE A2 2% ; HNRNPA2B1
B A S circCDYL K me A i/ 3 FL B i, M
fift R circCDY L BAZ Bl B AL 46 K- 4 A3 (eukaryotic
translation initiation factor 4A3, EIF4A3)ff) 55 4P 45
&, FEEIFAA3HE Z 455 452 PHFS mRNA,
L3 5 PHF8 3 UK 20 i g S Ve 1 J2 %) mOA ] i3
I PRRC2ATE CRCH 32 W0 7 5 [ 1 1 (activating
transcription factor 1, ATF1)JA$E 1 &3 &KL, £/
b R g i b M RS PRRC2A, e 3 35 401 45 .
e A0 B PRI G G AT 8 Ik S8 HL T L, #R R T
PRRC2A-CK 1 el 145 W5 Sl N S 45 B
FE B U mOA 8 1 elF3aft CRCHEFE 4b
JE i B iR A 48 2 i, HRIA KPS IR
G PR S ) AH 96 o elF3aitid 2 i HE M LI -3k
fiff(phosphoinositide 3-kinase, PI3K)-AK T/ 5 i@ % H1 5
o> TR IR A0S 12 B, T4 A PI3KRE S PR 1)
FILY 294002 1] 18 el F3a ) e i R w1,
3.3 FLERE

FLIRIE I & A K B 5 mOA AL B 1 5h 25T
BRI OE, ¥ & mCAE NBE. HEEREE. 7%
B IO P R mlBR ST R 45 o AT AT AR T meA S
Vi3 R 7 7R FURR R SR R A L SR OB IR T
T 25 7h B ThBEM L . YTHDFU/E A meAB L 1,
e Ik 5 LR AN RS K e 9% 4 R v A oK e
Ap 3 F A%, KIAA 142938 53 73 [5) HNRNPCHL B 5
FFEAEKA T 2 mRNAZS & 8 [ 3(insulin-like growth
factor 2 mRNA-binding protein 3, IGF2BP3), 73 7l ii#%
TFAP2A-DDR i1 5 1) G 18 ik J 375 W JoT TR 5 s il
2(hyaluronan synthase 2, HAS2)JX & [/ IR ¥4 F% ; MET-
TL3 385 MALAT 1-miR-26b-HMGA 24 {2 #EEMT; 1fij
RBM15i# it fa & KPNA2 mRNAA%E PD-L1#& A3k

SO TARThRE . XL RGN T m° ABITER
Jiges 10 FE TR R 2 2 IR 2% | R TR S 4l 2
(LR 3753 Y SRR ) YE T T A T B A .
m°A5 A\BE METTL3 5 1) me A& i i i %
MALAT1-miR-26b-HMGA 2% {i¢ i3 LA JE EMT it F2
(4> AL 98 2 B, METTL3 384 meA &6 F i
MALAT I (metastasis associated lung adenocarcinoma tran-
script 1)3R15 , MALAT @263 miR-26b, bR
XTHMGA2ZRIL M, B A IR EMTAI R #7510
m°A 5 N\ RBM15 5 KPNA2YE FL Ak 20 23 ) 4 i 5
i B FIA . TTER RBMI S W] 405 L e 20 o 44
B 1T, 1228, JFE T PD-L138A 20 CD]™ T
HRINAE. ENLHIE, RBMISIE T meA LAk &1
3% KPNA2 mRNAFEE M . m°A5 N KIAA14297F
FLMRE B R mRIA I I EH 4 A 1 2 i 5
R0 S8 0 A, JFL R Sl 3 Aot P s 4 G B A A A
KIAA1429-1GF2BP3-HAS2 1 2 fil i1 1805 vl i 2k 7L
R G I R BOA RGP, 1Ak, mP A5 N
KIAA 14293 it 1& i TEAP24 mRNA{E 3t 1 5 HNRN-
PC4: 6, WO TFAP2 AR E Ve, EIMECE DDR I 5L,
m®Al 38 [ YTHDF 1R 3A 5 2 M 4% 41 iz
TS E A O, ALHE CDAMCIZ TANETE 1. NKAH A E
1 Bz B AR . (B9 = HI/&, YTHDFL &
FRIRH R I H = 0 R 98 A% 471457 (tumor mutational
burden, TMB), H DU, SCFRAR AT LRAR 3 1O,
HNRNPA2B1iiid ALYREF-NXF1 & & Wik BFEN S
mC AB )T HEAH C mRNARZ S H | 3858 LA 41
Jid(breast cancer stem cell, BCSC)f) H & 5 Hrge /141,

4 m°A RNAZIHEEB & RER

H 5 %o 200 & H 5% R4 D e Z AL 2 BhLE
XPH S R RN A RREDRES, R
TaMLHIE R st A% 5y Bk [an N 28 B 40 Bt 5L (human
leukocyte antigen, HLA)S5A7 B 2 45V PRl R
KIE (RS WP R RS ). RMEHML B 8
J AR sz ik s 2 R ILFEIER , XL R R s
SHA SPURREE . Ty R SRR RN A Y S
Ak, B2 RALF R R g B B il .
mC AU I8 I 2 A& Y 4% S B AH DG BE IR I s AR R e
PEL BB AR, R AR B . TE1L
ANy e R R HE DA ), B4 5 e T M P 4y
16 Th17/Treg -1« BAHMIHUAAR = A K 8145 4 7% 240
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(ln EWRA MO RARES o BE T IXLL R I, moAfEI &R
g0 (HES NS BEBREEAN ) 1 ) OO A R
S E & SRR YT R, AT T ) R e
PEEUR I B A A L 95D A G G A X
RS SEDIRE T Iz 40, JF AT Be SLBLBR B e T
T ARDCRER ], AR 9/ 731 9 77 B T R IE BN
FEAL I 2T T R FA R T T
4.1 ZEXUEM X T % (rheumatoid arthritis, RA)

RAZ — Bl DL G 988 R 245 2% 1 AN 14 T JEE 8 R 9
FHER RGNE B 5 R, AR S B A%
() Sz A N 2558 AR . RARDE B R 5 moA
RNA F AL 1) B A B DDA OC , R ol R AE T
JEROAEE R, S 4iH(DC T/BI#REL4HAE . ERE4HAR)
58] J5T 40 . [ S 2T 24 240 PR A T TS 4 M (fibroblast-like
synoviocyte, FLS). Bt H 40 ] 0% 5 & A1 BLAE I A2 o,
m°A RNA H B0 A& J FL A2 145 5 3l B A 455 %
BER . EAFENE, FLSH R #5151 5E
& RAFFFHEVE R B 08, iX — i A 52 3 me°A Sy
TR A

m°AH NEEMETTL3{E ym A S R 48 1% O i
LSy, FERA S AT B I SR S 1 R IR =
5 FER AR EL, 7ERAZEF PBMCAHIFLSH METTL3
Rk L, KR RS s EIE 2
PR R - (1) M5 DCHIBT R IR 680, (et T4
FEHEAE; (2) 18I IkBa-NF-«B{5 53l 10 5 2 4
(lipopolysaccharide, LPS)5 5 98 i ) B 2, 45 731
EAFE R, SR 2 T (sarsasapogenin){F AHT Y
TELEVRYT A, PIE T VR4 R AR DG R
CDK2/4. CyclinD1/E1){J31L , 1| NF-xBf5 518 i
) 5 B IO, AT AE 2% RATR BRERE 1, b4k, MET-
TL3A BT S 571 F 34 STATT mRNAF)3'UTRIX I,
Pem R, (R MY E R ik AL, X N TIT R
FE I mCATHPE IR HEDT A IBTT IR A 13T R Y. RA
BHE W EH L RBMISRIE B35 T AAMSERHE
5¢ RBM 1S 3854 ] 1 4% LPS 5T 1 LW 40 il M1
0 B R T A /KT T iy o RBMLS T8 S 10 ) A 7 A2 O
BEIEAR, BEIM 06 NODFE 2 7R i B 45 My A ¢
I 3(NOD-like receptor family pyrin domain-containing
3, NLRP3) R IE/NMATEL o 18I R 55 S 505 4
(collagen-induced arthritis, CIA)/)N FR A H, RBM 153
FIE TR ZF BRI IR L Ik B A S SR
SRR WFFEFR I, RBMISIE I 2 fl I A% -NLRP3 5l

RAFFIRNE

m°A [ 52 8 [ IGF2BP3 i i XU MLl 2 i3 RA
E R - — 777 TR 4% 40 i ) Go/ MU 8 S B DR 7,
o3 —J5 WS MR 58 B I Al AL, AT B [7]
{3k FLSHYFE AN JIE MR BT B e 73 T HL I B 52
T W], RAB W IEZH 2 rb B IR Bl A 5K 70 2 A [R] R
¥ (phosphatase and tensin homolog, PTEN) mRNA K]
meAB K 535 FEAR, B mRNAFEE M TR,
T AR BR L6 PI3K-AK T-mTOR/E 53 #% 1 il
FH, AR T8 200 B S o H 0 ) XS O T AR R 2
FHOBMERG A ST K Dl e 52 BR A SR Il AR

mCAMEIAE G/ T-76 RAH 230 IH S (1) 20 450 A
S . AN I ALKBHS JFTORTY THDF233% R ifd,
T ARZE 23 FP N R N 5 N Bl 2 S PR 53 (METTL3,
METTL14, WTAP, METTL16) % YTHDF2] .3 _F i,
[FJ I AEBE FTOM) Z k4] #-48, AL s B2 i e
HH e fe J5 45 A el DNA 25 4 2% A 3(chromodomain
helicase DNA-binding protein 3, CHD3). & SET4E5#4/1
51 1B(SET domain containing 1B, SETDIB). F-box
SRR E S H I 19(F-box and leucine-rich repeat
protein 19, FBXL19)Z5 mCA 15 FITEAE#ESE [N | X seHt
K52 5 G e A DO RE PR SORE SN . FEIRIRFE AL
W7, meAPEM Y AT AT RN RA 65555 TNF-a
A1) (AN SR A B0 IR YT SN ¥ (B AR
A2, M TNFHIHI AT, BN FER 7R 25 Bt i
7R B mC ARSI AP A BB ARG, XV RARIKE
A BRI IB T T IR 1 H AR
4.2 RGMHLIBIIRFE (systemic lupus erythemato-
sus, SLE)

SLEJe — M LA H SHifk RE 4. REEEY
DU 22 85 B U0 R IE I B B el . s
o3 M o, SLERRF A ML mCA MBI AH K73 1
(METTL3. METTLI4. WTAP. FTO. ALKBHS5#
YTHDF2) ] mRNA 7K 55 i B0t i 2. 25 FEAIC, R W
mC A B RATAESLE AR IR L L SS B4 FH B

SLE] L7 5 b & 9T dsDNAH LA K P 5 AL-
KBH5 A B2 % UK, 18 mC AR 82 5
H & Pk = A 4 B, 284> THLH) E, METTL3
W) YTHDF #1475 203 3% FOXO3 mRNAFIFEE
PE, T FOXO3/E BA A P ik B8R [ 25 5 34T dsDNA
UK TR, NPt g BY. T40 M 7 % 7£ SLE
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J R TAZ O LA, T CD4T TR A ik S
Th1/Th17/Treg VA B R A2 FUARFAE M G2 S i I R B2
SLE## CD4" T4Hfd 7 METTL3R A KPR T8
(1) THHRE AR 5 I8 HE B (2) ThIAITh1 740/
IG5 (3) TregZi Ml Dy fe G b B2 REAMEARE =
()72 , METTL3%RRE ) Treg2H Mo H SOCSK R £ R IA
B, o I O TL-2-STATS 5 53 #4451 2% TregZH i)
(GBI Th B, tb4h, SLEE#Z PBMCHITAI
ALKBHS 1k 1 AT 0] o T AH G R ) ik, fie ik
T 7 1G5

SLEMI £ 28 B 10 5 mCA B UM 9% . fER
JE 'S %% (lupus nephritis, LN)FF | [8] 57 £F4E AL id 7252
B 5 B B SRR IR R, Z Ak eE B
ALKBH5% 1A, FEAKE EZH 2 meAH 640K, AT
kA% B %y R A% FH (unilateral ureteral obstruction,
UUO) AL H 15 21 A AL, B i 1] 78 53 41 i (bone
marrow-derived mesenchymal stem cells, BM-MSCs)1/j
AE XL A2 SLEAH K& BB AANE R B AL, METTL3
A3 1) mO AE 8 I B0 NF-kBA 5 g A e if 18
TIEE, FEBM-MSCsiH 7L AE 1B 55,
XL IR B, meAMBITE SLERI#8 B RE R 1 451405
RAFHLAEH], NIF R IRNATT SRS MUE 787 1) .
4.3 KAEMAFR(inflammatory bowel disease, IBD)

IBDJE — 28 DL 7y R 1518 1 RRE 9 RRAIE ) B2 2%
LRI . A2 R QI 9T (genome-wide associa-

TNIBAR R B AEB R A I B o ITAEA TR,
FWEE S 2 VR R 2 mC AMBIRTE IBD A ML Fh 47y
BOCERA €, il soma iy bR BRI IR . S A
AN e A BAE SRR 2 500 K AR R RS,

Jos b e e b e Bt o R B R R A &
BUZ A0 b B P bk R 2 i A 3 (R 4R R, LD REBR B
IBD 1) H B HARFAE . mOA H s 4bod i 2 H L]
PERERETIRE - (1) METTLI1438 i3 £ 58 IkBa mRNAH]
HINF-xBfE S, /b7 bR AR e (2) Bk
40 Y THDC g i I 15 4% 5 — BRI 1(nucleoside
diphosphate kinase 1, NME1)# A 4EFE [ {7 b fi 5¢ 5
PR (3) mOA MG 4 1 Wk 8 4 5 ) e 4 i B
BB . A R A S RN, IBDEE W
TEHZVPAAAE U] B I mC A BB R IA T AR, 1X L)
A SN I BN FE AT RN VA K o

Treg Mg 2 L2 IBDRIRZ L 5t H . Bhi

RIRF LR, TR 7 METTL14 % S50 (1)
TregH M (1) fa % M DI BERE 2% 5 (2) Ak TR
AL (3) RIS I 2 A AEIL- 108 /N R,
CD4" TAHN METTL 145 MR B w] ik Th1 R 45
RRE. IXEERINE I, meAMBIRLE 4k e 718 G % i
SZHORCHEAEN . EAFERNE, MERESEE
mC AMBIAAAE R 4 — 7 1, 5 € B R (K T
B LI TollFE 52485 5 _E i B AmCAZK, {2
BB R RIS 5 — 7 TH, AT (Fusobacterium
nucleatum)n] FFMETTL3ZR1A, /b meAf&TH, {23t
SEE KA XA -m A BAER 2% 9 IBD
BITIRAE TR A

TE G PREEALHE 7 7 T, mCAMEIIE 5 IBDIG T
SN AFAE R R, CHENZE SV Il E RIS &
H H2AZ % Y 72 Z(H2A histone family member Z,
H2AFZ). #%4L%& H 37(nucleoporin 37, NUP37)%
mCAFH SRR A EE DR () B, A B ML/MO Bk 24 i
TEATC L T/BAH M T 3 I, 5 TNF-ad il 551 (e 2k
FIE BB Ty r= A 25 . A, FTOfR R ot 1t
2517 9% (ulcerative colitis, UC)HE # [H 4 )2 Th1 741 i
HHEREE R adB7RIE K T, AT REHY o HO 4E 2 B
BPLIEIT RO NG A VA T (copti-
sine)ilid _FiAMETTL143%1A, $2 5 meA H FEAL /K,
i) R 4 L RE e B, 7 T B BE B R BN (dextran
sulfate sodium, DSS)#75 5145 g SR v oR iR
JPIE 0, XL R WA T R T me AR RS TG
JT ARBG SR T BRI .

4.4 BEEMFIREZESIE (primary Sjogren’s syn-
drome, pSS)

PSSR IFHLHIEE & m°A RNA AL
PN A . WEFLER D], PBMCH meA T A5 A 1
(FTO. YTHDF245 )31k b it 545 Pt 2 fill i
FE[A 15(interferon-stimulated gene 15, ISG15)3Ri1A, ¥
T TR EAE Sd g, Sk B & e ) Y. {H
fHER A, FMRI(fragile X mental retardation 1)3& ]
FE M AN S R ZH 2R 22300 22 S 1 ) mO A A AR 2K,
Fak K5 G A IR R FE B AR OG : 8 MV A
W, FMRI TS /MR TR AN R ) S A s 78 8 e
2, S U AZ R 5 1 (heterogeneous nuclear ribonu-
cleoprotein, HNRNP)/FMR 1 331k 1 5 5 4 24T Ak,
FEJE B A, 378 FMR @ VA2 A0 K40 iyl Ak A
AWRE S 5 RAEZ MRS, X R IIER T m°A
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IEATEPSS S 2 AL O EH

B MR I, meAMERE 5 e 4 i
TAAE S Mt . METTL3 5 1546 0 DCAIZ 41 B
B S AR 4H il (plasmacytoid dendritic cell, pDC) 3 &
RHRGUSE, RWIMETTL3A T I mRNA F L6 AT fE
i 2 DCIF LA TH LRI 25 pSS A U [H]
i, ALKBHSH) 2 B 4TG5 Th1 740 M 5 5% D)
FHOG o 3K L1 428 o) 2% fi ¢ T BURFAE P 1Y) BAH IR
FIHTRO/SSATUMA =8, I T pSSHI R R 1. %
WFFRAE ] T mABHGZE pSSHI 7T 1L, 5
TER AR F) mO A% W 2% FORS AR VR YT SRR 4R AL 1 21
WAE
4.5 58 H M &% (ankylosing spondylitis, AS)

ASHE— P LIS 1 28 5 A5 BB B T N RE
TERT B B S, HARRHLE N 54 i e —
R EAE . IEENTTTRY], m°A RNAF L2
MRfE ASHI R AR i B R BRI . SRR
X R AR LG, g 7 40 23k V5 1] 78 53 41 B2 (adipose
tissue-derived mesenchymal stem cells, AS-MSCs)#
I 25 R AL, XM R e 5 mCASY
TR 2 N SR 4 B IR A ) A SR

LE5> LI 5T, AS-MSCsifiid 431t C-Cath [
TFEAA2(C-C motif chemokine ligand 2, CCL2)fiE3k#Li%
MESFEEAMI A BRI, S EUR A P
R TTNF-o7KF 2 3 THey . (EAER 2, TNF-of]
i METTL LA 1) mC AR i 18 20 I A% A G B
FHELMO]1(engulfiment and cell motility 1)f)ZR3A, 1%
I Racl-RhoA {5 il i, {2 E MSCs )€ LA Al s
AT, tAh, ALKBHS 55 B TR 2R 5 A\ B 6(pro-
tein arginine methyltransferase 6, PRMT6)JE (1) h fit 1
P, LR AKTS 538 B 2T MSCs ) R 7348
TERE, JASHIREL B AL AR Bt 1B TR

I R B FC 2 7R, AS B E PBMCH meAEFREFAL-
KBHS5 Al m°A [ 8 & (1 YTHDF2 ] mRN A ik /KT
BEMMT R IRA T FealEREEr 2, IS
Frill Y THDF2 R 15 F11 5 G 4 592 2 hE F5 4K (systemic
immune-inflammation index, SIT)A] A Al ASH
TEENE, RO REFRIZ WA ™. Xy ASHIIm R
ISR TR bR A S

FESIR 3 BURE FT T 10D, K FH G B L4 52
Bk, BT R IETR bR [C /R M. E E (C-reactive pro-
tein, CRP). HPERL4H I (neutrophil, NEU). H.4%

Y11 B (monocyte, MONO)| R & Il % 5 Hi 3 (1 AS 4y
TR, mCARFESE R RNASE & 37 5 A XOE 8
(RNA-binding motif protein X-linked, RBMX). MET-
TLI4FALKBHS 5 ASPIRIG 8 2 B3 A o<,
H RBMXUE 75 H 5 ) S BE R AR AH G, Sdom T
REVENASIRIT BT AR A7,

4.6 mARIGSEHMESREER

15 B & g% MR % (autoimmune hepatitis, ATH) %
AL, meA B2 2R 1 Y THDF2 1) 380k i m] i 2%
HIHIMDSCsHH S FI D RE, FECD8" T4HM I FETEAL,
IR0 o S SRIRUE S, AR S Mmoo Yehdf2
FIEMDSCsEUCR AR PR, 5 AT SAEART™

5 %o 9% 1% i 5 8 7% (autoimmune encephalo-
myelitis, AE) AL 5457~ , ALKBH 5B i8 it 3
I IFNGHI C-X-C 37 #atk R 7Bt 4 2(C-X-C motif
chemokine ligand 2, CXCL2)%% A ) me A& i /K
-, FECTh1 740 M 7 A b AN IL- 1745 5 3@ B 401,
T 9k 55 H X h 48 3R 48 0E I B Y, IX — R IR
2 R EAGRE e T SR AL TR R R .

TE I BRI 29 (allergic respiratory diseases,
ARD)H', 5 ABE METTL33# i PI3K-AKT A1 JAK-
STAT6/% 5 il % 2 5 Thl/Th2 P 4%, HEREK
5P AR R IR ImREEAS 73 AT B,
ARD 8 3CE IS - METTL3 R IA /K4
o B2 2 T Y

#R JE I (psoriasis) A IR WL 78 2 B | K BEAE 9w
i RNA UCA 1 (urothelial cancer associated 1)iHid$fI
il METTL 1431, % HIF-10-NF-xB{5 5@ 8%,
A 5T BB A e A B 1 TR, PAOIRRNA hsa_
circ_0004287 LA me A6 14 77 =AM M1 AL B R 48
AL, SR HIBIT I 7,

5 m°A RNAEIRIEIETRE AL
5.1 A% E5RF37% 3 (human immunodeficiency
virus, HIV)

EENF R, HIV-13E N EAFE = R
meABARAL A, BEF AL S'UTR. gaghl envik:
X3 B, FE T AL Z T, 5 AN E S METTL3/
METTL14/WTAPIf i fi {4 )5 5 RNA K m° A& , i3
M5 Y THDF 5% 5 1 1~3(YTH domain family pro-
tein 1-3, YTHDF1-3) K20k S 5L N %3k . AR
%, YTHDF L@ i 1] gag mRNA Iy mCAM& i it
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HERREARSS 4, T YTHDF2 038 1L 45 4 env 3'UTR
1 mO AN i B S AR 1 B (EAS BRI, HIV-1
i HY) Tatdh (e s S aUB0E R 1) e g 4 e 1k i
METTL3JZIE K-, RO 55 1 22 1 S A 134
B 2 XA AL R 5 BV R e R i S G R
HORAERBEAE ]

I A1 BRL 2 i A S 2L N s 2, HIV RG]
FECD4" THIM A m ARSI 4 )R Az, I K
I EESE K] [ APOBEC3G(apolipoprotein B mRNA-
editing catalytic polypeptide 3G). TRIM5a(tripartite
motif-containing protein 5o))]H m®A 7K~ 3 3 A B,
TEVRIT R 5 THT, 32 [ mC AJE 6 1R/ 537 300 i 751 e
H RAFMIPTHIVIE /7. METTL3/METTL14/WTAPE
SV G3 T B0 R 2 SR HIV-1 R S RE ),
W HTEEAE N HIV- Uik 254 . (X RA-E 7]
WO TE R AR IR HIV-1RTW 2, SHURE24)
W A F AT BRI A R 7, BRI IEE 2L A LT
HrfE™.

5.2 ZAFF2:5% 3 (hepatitis B virus, HBV)

A S mC A oy A s, HBV TR 2
RNA(pregenomic RNA, pgRNA)] e 28 P4 25 #4) [X 45,
FAAE 3 i BE DR ST 10 meA B 11 (m°A-1. m°A-2.
m°A-3)®1, PTENTEPUIE 5 5/ K Sy F HCC I K J&
R R AE A . iy o, PTENGE T3 A5
[%-¥-3(interferon regulatory factor 3, IRF3){E Ser974
s B SRR R A ke 2 1) A% E A, 1T PTENGE i 411 ]
PI3 K- AK T i KA1 i1l 248 ff Ji AR HE RS o

EEVEHBVIER G S M, SRR 5 X &
F(hepatitis B virus X protein, HBx)gE W47 54
METTL14{3R1%, 3 8UE £ TR RIEEEH (A
IFN-B+ ISG15)H ) m A& i KF A, T 00 1 7
TR R G PE R BT, Ak, FTORE S 4% 40 1) 51
FB23-2ifid $2 5 HBV RNAKIm A BT, GBS A
RAM s 75 2 ) I LA R R TH PR (hepatitis
B surface antigen, HBsAg) 7 WA, 1xX 8% BN T &
HE[ImCATE B B HTHBY 2574k 1 it 78 77 1)
5.3 B4 2% (herpes simplex virus, HSV)

HS V-1 /£ &% G 5 11308 1 2 B 5 2 B IR e i
K M O(infected cell protein 0, ICPO) B 4% [ fif 1 3= 4]
JH ) m A NEE R S YR METTL14, 3304 )5
m°AK R % T . METTLI14K & MEI5S 1 15
PUR R IR SN —T71H, meA BRI T3

ISGISHIFRIE N, #1718 ER e RS 7
—J7 1, ICPO it i Z K& 2§ [ METTL 141K 156
K624 £, sk 25 1 i A B A0

HS Vil £ A LH] 4% meA R 58 DL s s e ik
., BREEEEMETTLI44), s v e F1E &
A S A% RNA (KT miRNA) 8] 4% mC A IS A7 A5
P, B miRNARE [ 45 5 m* A5 ANBEMET-
TL3, S0 o R 1k . S ULEES, 18 =400
T R I A% il PR R A BRI T 8
(1) me A& 5% B8 TT fig i i e s A% S AL ET — %6
TEE M0, XA PR E T IR R ——
BEIH bR 518 P B (I 85

FI ) mC A1 FR G0 FT e B 3 i IR BT AL
(R8T TR o SR BCUGE [T A (91 L 4 i) METTL 145851
A B 5E HSV-1 PR 15 14, 10 me AR R (W FTO)K)
IR B AT A BE VR T BSE BT A, BB IR IR
PG AL PR IR 45 ST (U 52400 m°A-DNA &
IA- T ) A B R~ 55 -5 1 R I ZR IR E A

6 m°A RNAEIHIEIE K AEMS &R
6.1 BAERFEM R

UCHAZ FE R R EmEE, 2iEsm
SRIGYE R, IR AR R RAERIRRYS - Bk i A
AR N 1 BARIE . m°A RNA H 3L E1fI7E UCH)
RAR R IEEEERGED.

m°AS5 NEEMETTL 1438 25 bt H ki Stk Vs
4(glutathione peroxidase 4, GPX4) 80T : Biot
T2 — P AR 1 1 R o ok S Ak B Bl i Al PR S T
X, AEUCHREE/EH . METTL142 m°AS \EFE
B RS, FAE UCEHF I R 4R b ik T
. METTL14iE1{#1L GPX4 mRNA [ m°A &1, 1
s AR e, (i3t GPXAMEYE, M7 A i 4
FIERIET: Y. GPXARBIET (IS A T, 3
LI IKF T B2 FEUEPES (reactive oxygen species,
ROS) %, InJilig b iz 4 e 4545 . METTL14i@ 5t
m®A FH AL 4% E Wi AH < 25 [ 5(autophagy related 5,
ATGS) mRNAFEENE, 75 TNF-alil] i) Caco-241 i
RAFRHAEH . METTL14 R $ 8 ATGSRIAKF
BEAIG, HETHIH] E W B0 NF-xB5 S, (et &
i R T W3S 77 Torin- 1 A i iX — 1 2
FEMLHI -, METTL14383 211 ATGS mRNA]3'UTR
YeFF A, B METTLI4)5 ATGS mRNA RN
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Table 1 Summary of m°A RNA methylation mechanisms in four major disease categories
BRER ARG ROWEERET R 1 i B o3 B ZH SR
Disease Representative ~ Core regulatory ~ Target cell Signaling pathway Pathological effect Reference
category disease factor
Cancer NSCLC METTL31 NK cell Inhibit RIG-I-MAVS innate im-  Immune escape [22]
mune pathway
METTL31 Tumor cell Promote translation of tumor Targeted therapy resis-  [22]
proliferation-related genes tance
METTL141 Macrophage CSFI1R-AKRICI axis Tumor progression [21]
KIAA14291 Dendritic cell LINCO01106-JAK-STAT3 axis Immunosuppressive [24]
microenvironment
RBM151 MDSC Enhance global m°A level Immunosuppression [25]
FTO? CD8" T cell PELI3-autophagy axis Gefitinib resistance [26]
HNRNPA2BI11  Cytotoxic T cell MCT4 acidifies microenviron- Immune escape [27]
ment
HNRNPC? Tumor-infiltrating TFAP2A-CTNNBI axis (Wnt- Immunosuppression [28]
lymphocyte B-catenin)
CRC YTHDF11 MDSC m*A-p65-CXCLI1 axis recruits Immunosuppressive [34]
myeloid-derived suppressor microenvironment
cells
METTL31 MDSC BHLHE41-CXCL1 axis pro- PD-1 resistance [30]
motes migration
ZCCHC41 Cytotoxic T cell ZCCHC4-IncRNA GHRLOS- Immunoediting [31]
KDMSD axis
ALKBH51 CDS8" T cell AXIN2-Wnt-B-catenin axis Immunotherapy resis- [33]
inhibits T cell function tance
RBM151 Treg (regulatory T RBM15-FGD5-AS1-HOXC10 Immunosuppression [32]
cell) axis
KIAA14291 Tumor-associated EBLN3P-miR-153-3p positive Radioresistance [29]
macrophage feedback loop
HNRNPA2BI11  Dendritic cell circCDYL-EIF4A3-PHFS8 axis Antigen presentation [35]
dysfunction
Prrc2At NK cell CKl1le-Wnt-YAP axis Immune surveillance [17]
escape
elF3at B cell PI3K-AKT pathway Antibody response [18]
dysregulation
BC YTHDF11 CD8" T cell Negatively regulate translation T cell exhaustion [40]
of immune checkpoint genes
KIAA142971 Cancer-associated TFAP2A-DDRI axis promotes ~ Physical barrier hinder-  [39]
fibroblast collagen alignment ing immune infiltration
HNRNPA2B1t  MDSC ALYREF-NXF1 mediates m°A  Immunosuppression [41]
mRNA nuclear export
METTL31 Tumor cell MALAT1-miR-26b-HMGA2 Tumor metastasis [36]
axis drives EMT
RBMI151 CDS8" T cell KPNA2 mRNA stability Immune escape [37]
KIAA14291 Tumor-associated IGF2BP3-HAS?2 axis Immunosuppressive [38]
macrophage microenvironment
Autoim- RA METTL31 M1 macrophage Promote STAT1 translation to Synovial inflammation  [20]
mune enhance polarization
diseases e . .
IGF2BP31 Th17 cell Stabilize IL-17 mRNA Chronic synovitis [45]
METTL31 Dendritic cell IkBa-NF-kB pathway Inflammatory response  [42]

inhibition
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Disease Representative ~ Core regulatory — Target cell Signaling pathway Pathological effect Reference
category disease factor
RBM15] Macrophage Glycolysis-NLRP3 axis Inhibit inflammasome [44]
activation
ALKBHS5|, Peripheral blood Global m°A modification imbal-  Increased disease risk [77]
FTO|, mononuclear cell ance
YTHDF2|
SLE METTL3| Tth cell Lead to excessive Tth activation ~ Autoantibody production  [53]
METTL3| CD4" T cell T cell receptor signaling path- Increased Th1/Th17 [53]
way differentiation, Treg
dysfunction
ALKBHS| Treg cell Decreased Foxp3 mRNA de- Immune tolerance [55]
methylation disruption
IBD METTL14| Intestinal epithelial ~ Inhibit autophagy and activates  Intestinal barrier injury  [60]
cell NF-xB
YTHDC1| Macrophage NMEI1 expression regulation Epithelial barrier integ-  [61]
rity disruption
METTL14] Treg cell Spontaneous colitis pathway Immune tolerance [62]
defect
FTO| Th17 cell CerS6| — S1P1 — inflamma- Th17/Treg imbalance [66]
tory activation
pSS METTL3| Plasmacytoid den- ISG157 — sustained type I Anti-Ro/SSA antibody  [68]
dritic cell interferon signaling production
METTL3| B cell Promote autoreactive B cell Salivary gland lympho-  [70]
activation cytic infiltration
FTO| Monocyte-macro- Promote inflammatory cytokine  Glandular ductal epi- [66]
phage release via m°A-CerS6-S1P axis  thelial cell injury
YTHDF2| Tth cell Inhibit m*A-modified apoptotic =~ Hypergammaglobu- [69]
genes — Tth over-proliferation  linemia
ALKBHS51 Th17 cell Stabilize IL-17 mRNA — en- Loss of salivary gland [71]
hances inflammatory response secretory function
AS METTL141 Mesenchymal stem  TNF-a-ELMO1 axis promotes Pathological new bone  [73]
cell ossification formation
ALKBHS5| Osteoblast PRMT®6 axis inhibits differentia-  Chronic inflammation [74]
tion
YTHDF2| Peripheral blood Combined with SII (systemic Disease activity assess-  [75]
mononuclear cell immune-inflammation index) ment
Autoimmune YTHDF21 MDSCs Inhibit MDSC expansion and CD8" T cell overactiva-  [77]
hepatitis function tion, liver injury
Autoimmune ALKBHS| Th17 cell Increased m°A modification of Decreased Th17 dif- [23]
encephalomy- IFNG and CXCL2 mRNAs ferentiation, reduced
elitis inflammation
Allergic respira- METTL31 Th2 cell PI3K-AKT and JAK-STAT6 Th1/Th2 imbalance [78]
tory disease pathways
Psoriasis METTL14| Dendritic cell HIF-10-NF-kB pathway Pro-inflammatory cyto-  [79]
kine production
Viral infec- HIV METTL31 CD4" T cell Tat protein upregulates forming ~ Enhanced viral replica-  [82]
tions positive feedback tion
YTHDF11 CD4" T cell Bind gag mRNA to promote Increased viral protein ~ [81]
translation synthesis
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Disease Representative ~ Core regulatory ~ Target cell Signaling pathway Pathological effect Reference
category disease factor
YTHDF21 Macrophage Stabilize env mRNA Establishment of latent ~ [81]
infection
HBV METTL14] Kupffer cell Decreased m°A of interferon Innate immune sup- [87]
genes pression
FTO? Hepatocyte Remove m°A modification on Enhanced viral tran- [88]
cccDNA scription —» HCC
HCV METTL14| Neuron cell ICP0O-mediated degradation — Immune escape [89]
ISG15|
Inflam- uc METTLI14]| Intestinal epithelial ~ GPX4| — ferroptosist Epithelial cell death [91]
matory cell
diseases METTL14] Macrophage ATGS autophagy regulation Inflammatory cytokine  [92]
release
FTO| Macrophage CerS6| — S1PT Th17 inflammation [66]
HNRNPC? Macrophage Itgb7 chemotaxis Exacerbated colitis [93]
symptoms
AA METTL31% Th2 cell Degrade PTX3 mRNA to inhibit ~ Airway hyperrespon- [78]
M2 macrophages siveness
ALKBH51 Treg cell Foxp3|/RORyt? Th2-type inflammation  [94]
Sepsis METTL3| Neutrophil Bcl-2| — apoptosist Immune paralysis [97]
ALKBH57 M1 macrophage Increased SOCS3 stability Cytokine storm [97]
elF3a| B cell Translation regulation of m°A- Multi-organ injury [19]
modified mRNAs
DKD FTO| Renal tubular epi- NLRP3 inflammasome activa- Renal tubular injury [101]
thelial cell tion
METTL31t Podocyte Increased TfR1 stability — fer-  Proteinuria [98]
roptosis
RBM151 Macrophage IGF2BP2-NLRP3-NLRC4 axis  Pyroptosis [99]
METTL141 Renal tubular epi- LncRNA TUGI stability? — Apoptosis [100]

thelial cell

ERS-MAPK pathway activation
— apoptosis

TIGARGG: AP (AR BB RPN, SRS, ORISR, m° AR 7 (METTL3/14, YTHDF1/2, FTO. ALKBHS.
ZCCHC4. RBMI15. VIRMA/KIAA1429. HNRNPC. Prrc2A. elF3a%s)[1RiA28 (18 n_Hil, | 3o R iR) B LX) S i 4 26 200 ey i 4% o

This table systematically summarizes the expression changes (1 indicates upregulation, | indicates downregulation) of m°*A modifiers (METTL3/14,
YTHDEF1/2, FTO, ALKBHS, ZCCHC4, RBM15, VIRMA/KIAA1429, HNRNPC, Prrc2A, elF3a, etc.) and their regulatory effects on immune cell phe-

notypes across various disease contexts, including tumors, autoimmune diseases, viral infections, and inflammatory diseases.

Peo 1ZEIIER T METTL14-ATGSHl{E 73 % hE
R EELER, NUCIRITIRAE 1R S0,

mCA YRR B FTO W K T B & Bt % & R il
6(ceramide synthase 6, CerS6)FE[K meAMBIHIE N,
mRNAFEE VA, A2 5 il CerS63%14 /K
PR, 5l gIE R 410 (intestinal epithelial cell,
IEC)H 1-ff PR # % i (sphingosine-1-phosphate, S1P)FH
R IEC/M AN STPE 3 £ Ik 20 A 43 73 284 IL375 ViE
B FEER A 1/3(secreted serum amyloid A1/3, SAA1/3),
BETAERE Th1 770460 WFF L], IECH: 571 FTOR

B/ ERTEDSS 1 5 J5 AR I H B8 )™ 5 (1 45 17 4%, 1B
R BEREL 2 B RG22 FITh17 Jo B3 510,

mCA %35 25 1 HNRNPCYE DSS% 5 145 7 78
B ) LPSHOE M E R 4r b 235 iR, eV E,
HNRNPCi# i 4k 7% 5 2 B7(integrin subunit beta 7,
Itgb7) mRNAFRE P, {23k B e gn i i #atb i 51T
B, FERE 2 SORE I N . ThRESEIGIESE, 76 BN
JfL A HNRNP CV] A 2% i 225 o 9 AR, K mifik
HNRNPCW B Wg 40 f i AT ik 4 7 7% , I8 i Wil 35 48 2%
PR HERE o % 5T B T HNRNPC-Ttgb 75 75 5 15
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YRR T T8 2ORE H I OCBEE FH , DRSS 2 1R TT R
At TR R
6.2 MRERERFEM R

T BCPE RN (allergic asthma, AA)E B UL
Wit A, & T8 M ATE 2R e, e U f
AT 3P A0 B2 R R AT vy SR R RRAE , IR R
WM I SR AR S AR el AR . i
PEIBE NG & —Fh DL Th2 28 G2 e 87 R = 108 <0 TE ¢
S, mOAME I FE VR 4% G % 40 M D R R G ERE T
METTL3-YTHDF3-PTX3 i1 #i] M2 E Wi 4 B 7% 4L -
METTL3# i ik PTX3(pentraxin 3) mRNA] m°A
&4, fE A YTHDF3 R ) 9 Ff# . PTX32 —Fh
PR AT, HH AP0 M2 B0 s AL, b
IL-4. IL-5. IL-13%5 Th2 B 40 a8 7 OB, AT
SRR/ TE RIE Y. ALKBHSHE T 4% Treg/Th17°F
IR 2 G . ALKBHS & mCAYERREY, 7620 B
Fik KT . ALKBHSIE i/ Foxp3 mRNAF)
mCAEM, 0 Treg ML DI RE, [F]F 524k F R <2 14
AR LAZ AR yt(retinoic acid receptor-related orphan
receptor yt, RORy) mRNA 2 5€ 14, 358 Th1 74 i
Ak, T BRI R AT

Wy 38 & 9% B (respiratory syncytial virus,
RSV G ] 5 & ™ (1) 8 ROAE , me ARSI EST
BHRE P REE/EH. FTO-GDF6-1M T Ht & 4 :
FTOi# i )8/ GDF6(growth differentiation factor 6)
mRNA P m A, #fIHEIE . GDFe ] {218+
P& (IFN-o/B) 17242, GDF6 | i 2> I 35 5095 75 e s
SN, FECRSVE A JERE - (W1 IL-6+ TNF-o) %
RGN, METTL3i@ i3 MAVS-IRF3 V4% i 25
55 METTL3@d m°AB I3 5 MAVS mRNAE
B, A HE IRF3WE AIFN-Br=4: 09, 7 RSVIE e
METTL3ZFRIE/K- K, SBHURTEE TES, W
S ) R e
6.3 MREEREFMHERIE

JH BEIE (sepsis) A& HEGL 5| D (1) 4 B 980 [ M
ZRA1E (systemic inflammatory response syndrome,
SIRS), m° A&7 Wik 4H a8 T R 40 R 7 IR 3 o
S HEEAE . METTL3¥#% Bel-2-Bax P i 51 5
Wk 20 f 3 T2 : METTL338 5 mCA B2 gk i 12 2
H Bel-2 121k, [AI 46 {2 8 T2 8 5 Bax £k . 1E
R #EEREH, METTL3 i 5 8 B Wk 4 o FE P T2, B¢
K EAR K 7 (M HMGBI1. IL-1B). ALKBHS5{Z

A R T R - ALKBHS# i 2> SOCS3 mRNA
I meAELT, R AR e P, #H JAK-STATAE =i
BT, X FEIL-6. TNF-aZ5 e 4 K11 R,
TR e B E AR

BN, B K el F3adt PR R IR R R /s s
BRI elF3ath k2> T HUBNT S BRI 2 38 B 7
5, W3E N E LPSIE 5 MMk hE ™ EARE . HLHIAH
LR, elF3ail it 17 AR E € mRNA M A4, (L1
AR e 0 3 R e R e O B [N ik, BEIT
Y FF BYIM IE H DhRE S 40E . HEEME, £ elF3af
/N SR AL 20k eIF3am] A5 24000 4% ik # e HEFE
T FEAE B T elF3afe Jif 25 i I B A2 F 0 1%
ORI IEE, s T BYIMLAE M FE R B
B g R EE (S )V T T SR A TR IV AR S L),
6.4 RBFMHERAE

e TR 175 5 1100 SR A R R0 28 i 2 W IR s
(diabetic kidney disease, DKD)] = Z R i ML, m°A
EMAAE T DA B B P B .

mAE AN METTL3/ § 1 mCABM 5
Y THDF3 iy [ 3 5 4% % £ 1 5244 -1 (transferrin recep-
tor 1, TfR1) mRNAFE M, M fEE2RAET. Fhi|
METTL3/Y THDF3-m°A-TfR 1§l a] & 23k N5 &
JIE4H g (human renal mesangial cell, HRMC)45H F 4171
HIBRFET, L ERE T YA T SRS S 4t 7 3Rk
5 ©8, RBMISTH] 48 58 mCA H EAL B | 1248 b 7]
BLEE HIGF2BP2 i f5, e F e NLRP3MINLRCAH)
mRNA, #1f{i¢ i caspase-1751L 5GSDMDV)#, 4%
IntRAn Mg A T RERE . A, METTL14 L) me AR5
77 38 5%EIncRNA TUG 1 (taurine upregulated gene 1)1
Fase M, TUG Ll 5 Lin-28[RY5 4% B(Lin-28 homolog
B, LIN28B)%: &1l MAPK 1-ERK/5 Sl #%, MM
Jn P J5 R 87 384 (endoplasmic reticulum stress, ERS)
FANHIE T, XA B T METTL14-m°A-TUGI -
LIN28B-MAPK 1 iz Hlif£ DKDHIEH], 18§ )
ERSHJVATT SRBE R A 1 8 g0,

mCAFERREEFTOS 5 DKDBHE, mibidAssn] .35
TSR NE B HK- 2280 I FTOZR X, [RIIN £ 148
JL P B me AR ZK . FTOI 26 Wl 40 b s 500
YUAET, (EHETMS 1. LIRS BT, FTOME L
4545 NLRP3 mRNA[#]233—237 bp[X 1, [ Hm AL
H7KSF, AT NLRP3 i AIMARIE . FEAA Y 5256
1, FTOM %55 B8 A% DKD/) BB R4 , #9120
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AT AR SR 7 IL-1BFI IL-18 R i . 124 s T
FTO #1142 NLRP3[#] m* A& 2 5 DKDidt J (1) 51
ML, NDKDRYT He it 1y 7 550en,

7 BREERE

m°A RNA A0 AR Sy 28 W 4% S5 20 27 43 i L
REFEMWERBMHRA, L+ RERATT T NS
PRC BB S TR AL RERIT . AL KRG EE
T mC AT G R 2 4 M W T2
FEMT T 5 NEE—HEBREE - 3 1 = A% 0 Th g 4
TFRIVMEM 4, W T 2 TR T meATE SR 5%
AUE N A ISR E « 4345 08 Th RE Hh RS v
W, W EH S 45 7 mCAZEMR . B 5%
P9 I TR G AR SORE M v 1) 22 A AR AR
CEEDUEESE, PT USRS BL R R0

55—, mCABIGTE R KRG EE T8
e ——RERE I PUIMR S s . EFR RS, B
AT BB IR 5 G2 16 3 A JREIR 477 , L B 2 KON v A
W AR 2R AL AR BRI R 1Y 5
FE PR e, METTL3EE vl 3 i 141 RIG-I-MAVS
B 4% 75 0 el 4 M 306 3 S 22 MR AR, ST @ PR 4 T4
i 3 S o I B 8 1A E S TR TR E B %R
o, ALKBHS7E TA &AL A R P IR R A, (H
H A mRIE ST INRI Th17/Treg e ffif o X i «—
K2 RO BB T me AR R DBk, B2 &
FERET- T S5 FPER LIS

5, mCABI I e AR DhRE IR HE BB i A
By B, 12 B 7 55— Pe 152 2 11— #EmRNA %>
THR ZEEHEEEMER. B, %X meA
# 5 YTHDF 1P A3 s B3 850C%, 11 3'UTRIFT me A
S0 ) T 48 25 Y THDF2 4/ S mRNA FEfi#; [l —mRNA
AN EIE A A A A T R AR AR AN (R A
IZ, IXREMRE, BB EARM S TIEE 2R 1e me AN
“THRE”, 7R LT .

5=, mABIHIAEITIEE, T2 N [
MR 2 . 5DNAF I L, dAEAE
i Z [AAZEX A IR G R, 5m’C. m'AL BIRTI(Y)
L HADRNAME AT H P RETE B A B, X
Tt 2 Ok ) I 2540 IR T T meA RS E KIE B
AR BE I AESTE N, R E L DI RE R 4 R

SR, B FCRRIRN, 5 T EPE Il R o .

—, HE mOe AR s 475 32 A L T P AR 1
MeRIP-seqBi R, 73 HE AR, M LURS B 21 B A% 1R
AL, SE VAR B AN L /K A P mC A T 1) N 2 5
Ao W, REEIREN FUR 4 R LR Bt %
RN, MELUIX Iy B RN 5 4K R BN, X LARE BT
FEE mRNA RS me AR s BST T fE . H =, Ik
Bt R I e i PR AL PR B AT T AN AT, ) 1S 3 ) me AR
o T Y SR ) B XS R T 8 ) REATI AR A 1
BEXF BRI, ARSRHIE ST LA LA 7 1)
ISR
7.1 FARGUHT: BB R AZEEL 5 WA
A mC ARSI B AE AR SE I il L B
FRR /e 5 B gl Al . 24K, L ONT(Oxford
Nanopore Technologies)F/l PacBio(Pacific Biosciences) A
BRI =B TP 6, fTEHRIIIRIARNA
S FHAEAL A Hodh ONTF & iE L 4K FLH iR A5
SARE R B, PacBio - & 2 T 5L 3 S Y
(single-molecule real-time sequencing, SMRT) 1% 615 5
SEUARTIN , SER L T8 SR s e B me AR s 2
IIFTIRRE TOBnERATS . (HIX STV A S I F RS
iR AR R A A . HeAh, B me AT 74
REGTFR AT A2 B AR RER KL
ST AR B BRI LR, SEIL AR KT
mCA I ) Sl 2], B R HE S0 S B 40 5
Ve me ATV A EAE . [F]R, T CRISPRAAL
SUREREME me AR T (41 dCas13-METTL3/METTL14
Rl R ) IEAE DA, IX S T A R e AL SR S
mATEM, J9IX 7 EA RN 5 4 R 8RR SR SRHIE 3
7 R T B
7.2 HUSER: N —FE B0 FE T = AT
mC AR 8 22 R0 I SR SRR SR BB T 7T
JI T L) B MR AE B 5 ) e e, BT
BB RGBT o BN =ANEEEHERE: (1) R4t
SR AR . A FERE MRS T B s
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