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New advances of N° -methyladenosine RNA

methylation modifications in hepatic fibrosis

CHEN Pei-Jie'"**, WANG Han'”
(1 Department of Pharmacy, The First Affiliated Hospital of Anhui Medical University, Hefei 230012, China;
2 Department of Pharmacy, Anhui Public Health Clinical Center, Hefei 230012, China)

Abstract: N°-methyladenosine (m°A) is the most common and abundant RNA methylation modification in
eukaryotic cells, with a high content in liver tissue. m°A is mainly regulated by methyltransferases, demethylases
and methyl recognition proteins. It plays significant roles in various diseases by influencing RNA transcription,
splicing, degradation and translation. Hepatic fibrosis (HF) is a chronic liver disease characterized by connective
tissue hyperplasia and collagen deposition in liver. m°A can be involved in liver fibrosis by regulating the expression

of target genes. In this review, we focus on the expression and functions of m°A and its regulatory factors in the

context of liver fibrosis. Our review aims to provide valuable references and insights for future studies of HF.
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(transforming growth factor p1, TGF-B1) 4%, 55 HSC
WAL, WEAGI HSC B GE e ) 3G 5, IF K& G R
G AR SN EE Ry (1 ECM, 4 30 HF (R
Az T AT A R SRR SR AS B S5k DR S DA R B
HARHUHEIE AN, H ATk 1 #4045 46
b, IR EIRIT I £F e g B AR o A PR 1
N°- PR L IR IE D4 (N°-methyladenosine, m°A) & 1fif& —
FhvHs WL RNA 217720, 2 RNA BRE RS /S ALA
JEFA R A L, AT B ED T P,
MA &4 AT LB B RNA (e v, B ReR
MR ZE, miERRL, 25 2MAeMTR
Fepeidh e B0 B R W meA TE A% R E
TEEME U AR SO A 4R R T mA 1
VB R LI 7T FE . mCA R R 7 ik 28 4k
HARMER . #1a m°A [P0 HF 53474558, LU
NI AT TR T NS

1 MCAfEIf

M°A &1 2 5 RNA 4 T IR IE S 55 75 A7 U T
bR A R A B, R TR &R T
3 AERHEEIX A 751 RRACH (R=G 8¢ A, H=A.
CHE U, ZEZAEYRTE R RNA F MBI
JR W, SR RR R, 2 RIBE L
IR AR, B AEEEAL M. MOA &0 TT LLIE
it FM RNA #5370 B B S i i R 4%
AW T RE. MPA B & — Fh T 8 1 R, /e
RNA F 5L 5% 7% il A 25 F LA IR 20 A (A0 R 7Y, ()
B AT B AH SR BB R B EE &, R RTEXT RNA
IR, BAanT W 1.

M°A H L5 7 I 67 57 AT IR mA 181, K

¥ “Ynit s (writers)” HITNAE, & UL m°A FILH;
% WA H 3 Fe R B FE 3 (methyltransferase-like 3,
METTL3)!", HIEEHALEEFE 4 (methyltransferase-like
4, METTL4)", FILEFLEGFE 14(methyltransferase-
like 14, METTL14)"", FI B A FEHEFE 16 (methyltrans-
ferase-like 16, METTL16)""\ & BE4H M08 1 Bk 2R
[ (wilms tumor 1 associated protein, WTAP)"" 4%, ¥
FFE m°A BB (vir like m°A methyltrans-ferase
associated protein, VIRMA)'"Y. RNA 45 &% 5 & O
15 (RNA-binding motif protein 15, RBM15)"", £Efg
CCCH 45 #) & 28 [ 13 (zinc finger CCCH domain-
containing protein 13, ZC3H13)™ & E3iz & & H &
Bl HAKAI®Y St n] R LR B IE . X
HH LA I 67 BT (AL T B RNA FR R, 4% “OH
2% (erasers)” M IhaE, = EALHE 5y = A AC AR
%K [ (fat mass and obesity associated protein, FTO)*.
ALKB [ &% 5 (ALKB homologue 5, ALKBHS5)*",
ALKB [ 2% 3 (ALKB homologue 3, ALKBH3)"".,
RS R I 2 1 T LR IR 45 & 21 RNA 1) m°A 181
i b, KAE “REESS (readers)” HIThREE, HidF
Wi RNA HIBTY). Bk, FRARESE, MR T Y
AP TR H LR R B E 2 YTH 454
1) RNA 45445 (YTHDF1. YTHDF2. YTHDE3.
YTHDC1. YTHDC2)*. ih4h, [ EKHE T
2 mRNA 254 2 1 1/2/3 (insulin-like growth factor 2
mRNA binding protein1/2/3, IGF2BP1/2/3) #1157 i 1%
Wi 55 1 A2B1/C/G (heterogeneous nuclear ribonuc-
leoprotein; hnRNPA2B1, hnRNPC, hnRNPG)™" 4
B AU H ) ThRE -

OB, m°A JAHI 15 A A 2

Y 5 [ ZC3H13 ] [ VIRMA ][ HAKAI } L YTHDF1/2/3 1 L YTHDC1/2 W AL R
Writers [ RBM15 ][ METTL3/4/14/16 ][ WTAP J L IGF2BP1/2/3 ]L hnRNPA2B1/C/G W G
W’%% """""""""
K i A ............... . RNA?Féf’i‘ ......
PN YL N— S R
; RNAH 47
. Rk RNAA#
waE e RNA##
Erasers (ALKBHS ] [ FTO ] [ALKBHS ]

1 MPAESHRENENZS AT M R
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IR UIAI G, B, m°A AJAESSm 1 TR AR K
KB, AL, LA B =N B
e, SRR AE T AR K m°A B, H m°A
KPS R R AKE 2 AAHK Y, Hd, mm°A
KT 35 (R 7E 37 AR ) LIS 30 S 25 ' SR A0 MR 43 I
B IR R A IR 5 v LU S 0 EloRE B AR G
B 1 B S AU s A A O Y, X B A
REAM BRI, PSSR T m°A H L2
JE K FRIE AT e AE o TR AS B () P A B Jux T4
BT fa s =R EE, mA &1t B8 5 ma iF
A, F5RER FF METTL3 8¢ MTTL14 ) £ 5 50U
FARE A kEE P A, mCA tHEENE I AT 4T
% (cytochrome, CYP) H13K ik, CYP 2N &5
2GR R AE M AL BB R, 0] mOA (&1 5
CYP2C8 Fik M & Eif P 56F m°A 76 AT il o5 22
RFERIVE R O KBRS, AL EELER mA 1E
FF£F 44k H (AT 78 3t

2 MPAREIRTERFAF4E 4L A A1 B R AL

2.1 FEEB
2.1.1 METTL3

METTL3 & 25 — ANl %5 52 ) m°A I SEB6 RS,
FEEATAMMAZA, A METTL14 LR R T
REEREE AW, N5 m°A B ", METTL3 {¢
NI EBEE SN O, RIEFE L
YEF, METTL14 M 3= ARG R R 1.
AP B2 Lid ki) HSC A P, METTL3
Fis W& FF. mFE METTL3 ]y 2> m°A 15 1ff,
BEANE] HSC i1k, EMATL4Eik B, METTL3
5 METTL14 th AN 5 m°A 181, M55 HF4F4E
1Lt FE. THY1 A JH3E P 81 (biliary atresia, BA) !
AR YEAC IR 4T 44k R 72—, 5 BA TG K,
Ae % (e 3 HSC i&1h e F 4 fb it 2. METTL3 13 [
METTLI14 {£# 7 THY1 ) m°A 1&7fi, 5]# THY!1
Feak LR, B HE HSC 8 58 3 A6 AN Iin 25 AT &1 4
1 B, b4k, METTL3 A8 P A METTL14 1
FRIR RNA (circular RNA, circRNA) ) m°A 1&1ffi. CircIRF2
A] B #E ) miR-29b-1-5p, 1% S X LHESE 4 03
(forkhead box protein O3, FOXO3) #Z 7 f1 4, M
AR5 ST T 44k B 1 METTL3/METTL14
REME A S circIRF2 &4 meA 1810 I AR H ke g 1k,
Wb HFRIE, AEmnE AT F4ELL P Ak, METTL3
Pp[A] METTL14 GEWSIE TN KC4IA TGF-B1 mRNA
ff) m°A &6, _Eif KC v TGF-B1 [IZRIER /3, 18]

At HSC WM 5im ke, AN B R 7 ik ¥

Fx 75 METTL14 PrRIfEH &P, A iR
METTL3 {EFFEF AL b GEE AT R AE/ERH - METTL3
REME (AL I SR ) mCA B4, (REIRIEIIRIE, HEfy
HSC (13 46 Rk 25 B9 METTL3 #] 4 5 pri-miR-350
() m°A &4, {2 3E miR-350 i) b T & F ik, #EM
I FC AR HE R Sprouty 52 4 % & B UGS 5 F5 P
2 (sprouty RTK signaling antagonist 2, SPRY2). ¥
N PI3K/AKT Al MAPK/ERK 3 %, {2k HSC i
1 B HF T4k 3t fg BT METTL3 0] 15 K i3 410
] J4 2 (large tumor suppressor kinase 2, Lats2 ) &
A mCA A& I I E H mRNA B f#, /> Lats2 )
Tk, MR EE NI YAP MBS B AL A% AL, 1R
i3E HSC W& 6 KT 4R 4 fb & J8 BY. b4k, METTL3
R 2 AT B AN i R B 2 5 AT 41k, B
RYEALRT, AT R AE M1 BRRAL, SR RRRE AR
W METTL3ff)_EFF . METTL3 A 4/5 MALAT K4
mA &4, FIRERIE, #HEdS PTBP1 A HAE
Fi{2 3t USP8 mRNA [#f#. iXFh METTL3/MALAT1/
PTBP1/USP8 & ‘5 Bk e B, ¥ 7 KC 40l fE 1
M1 BIRR A, BB T RTER 4L Y, A
Ft 2 B, METTL3 fe % /i 5 KC 4M i 4 1 NEAT1
[ m°A &4, iAKW, NEAT1 A it — B {E
FIF HSC, il /4% miR-342, ¥43% Spl/TGF-B1/
Smad B, Lk HSC FIBEFHE % b & HF£F 44t 2,

FRFBATH R T HBRIRR, BERKEH
FLUESE | METTL3 Re % {2k 1T 2 4E A0 1 i A R R
B 7E e S A 50 A W 52 B 7 METTL3 X A 45 41k
VETEMANHIER . EF VNI R 5 3 B R B
FRT G F B AR, T AS 8] 42 493
Em°A RUE T ERME. B, EEECETR
(chronic hepatitis B, CHB) f# I 4HZH, Bl 2F
HEALFERE N E METTL3 RIAIZHT 4%, H METTL3
Tk 5 R AFYEAGFERE 2 7405 ™ 7E SUEAHR (cadmium
chloride, CdCL,) i 5 ff) HF # A b, METTL3 %%
SRR N R, S A4 RE A G Y,
F ik METTL3 W] LAZZfi# CdCL, if5 5 09/ B AT i
5 A5 P e B T Ak, (RIS $0 ] HSC 36 Ak S i JR it
gk A, BT AE METTL3 i 2k m] DR 3F 5 K5
PEF 2 10 FFET 440t 2, 13 %38 METTL3 W A]
ARG 4T 4 A A2
2.1.2 METTLI14

METTLI14 & METTL3 [ [FYEY, AL 40
¥, #ih A& METTL3 f£E1E & H, 5 METTL3
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SRR R E AN S m°A B Y. 7E
T YEAL TR X% A6 ) HSC W, METTL14 ik LA,
1A N bk METTL14 7] 2 ff /N U 25 4E 4k, A4
Bk METTL14 7] 2 #H] HSC M35 . 54k Ak i
PURR B 4050 LRI T S5 SRR, BR TS5 METTL3
WA S THY1 % circIRF2 ) m°A 1&1fi4t, METTL14
] L HAREEBEL AT 820 HSC W& {k. 41 METTL14
BBl /-5 HSC #1 TGF-B1 (1) m°A {44, $2=3 mRNA
FooE M 1 TGF-B1 (1 3Rk, 1 #0iE TGF-p/
Smad & %, % S HSC i1k, jnsE HFY. M,
A W FL 42 78 7 HF B35 J S 155 88 1 i T
METTL14 £k N, JFRIEPUL e %,
f£ CHB B I H L, BfAE 4 4EAG iR B2 n =
METTL14 FIEZHFEAC, H 5L 4E0iEfE 27
5 ¥, METTL14 7/ 45 NOVA2 ) m°A &1, JF
B YTHDE2 i NOVA2 mRNA [, &K NOVA2
35, M #ndl HSC [iE4k, 2% HF kg .
PLE2%T METTL14 1E T 4R 4L AN 4518, &
FINN AT e A 44 40405 DR 3R FORE A B 1 22 Sk
R MeAh, AEBIEETT A E R IR AN ],
1 PR DLAS [ B R0 B AR R ], I
AR T AR AE A
2.1.3 WTAP

WTAP & —M{RsFE A, F 2 T4
%, 2 MHL RS EIE, SYIE RT3
RIL, JaRpiEszhEls 5 METTL3 M1 METTL14 3
FARFREERBEAMS 5 m°A B 7Y,
WTAP A 5 %A AL, (HEEWH Bh R R i
HEWEMN S5 m°A B ™. JEkiE, BFerge
{bIsE WTAP 635 N, WTAP GE95 0] HSC HHE5H -
T B R JE AR B (E AR T Ak A1 F v A7
Gillo A B E R A 440 2H 2 s AR 1) HSC
H WTAP K& Tt F, JFINE T HF ", WTAP
AU E MR FIJEY 1 (patched 1, Ptchl), f233 m°A 15141,
e IR, I Hedgehog B G BV WTAP
A 4 METTL3, METTLI4 % YTHDF2 /15 circIRF2
KA m°A BRI AR e, W HERIE, HEm
i R F FOXO3 HIAZFE AL, I AT 44k . skt
WTAP 1 B8 i 10 A% B £ B IR I / B B — IR I
1 (ecto-nucleotide pyrophosphatase/ phosphodiesterase
1, ENPP1) () m°A 1&1fi, il ENPP1 [{J5&i5. ENPPI
HE— 20 5ARE MG 75 5 A0 X8 3 (hypoxia-inducible
lipid droplet-associated protein, HILPDA) #H B {E Hi,
I = g B Ak, AT (2 33 HSC 3 58 V& 4k S 4

Yefp B2,
2.1.4 METTL4

METTL4, METTL3 IEJEZ —, & A
BRI — 0, JTRAETHUASHLR, FEE
AT M A% B B STAE SE, METTLAR] & i I 4%
HSC BRI TS 5 P b i . BRAE T —Fh ki
BER BT e T T 2, A BT AR 4
WM ™Y HSC RABRIET I, m°A 1K
Tt H &K m°A 1815 METTL4 RIA/KF
A Y, yiBk METTLA 7] B 52 B A% m°A 1811
JKSFFH4 HSC k46T, METTLA iEid #3[7 YTHDF1
{23t BECN1 [ m°A 1&1fi, i BECN1 ®i&, it
BOE EHERS, S HSC BRAETS, 28 HESHY,
2.1.5 METTLI6

METTL16, METTL3 [ % — F ¥, & m°A
ISR BB R R 2 —, AT R IE R R
BEHIER, 252 MAy e ', B i EoR
METTL16 7& HF i E bR EW 2 —, fEEA 44
LI CHB HBH AL, METTLI16 [IFKIE & m°A
KFAEAE ] B %5, METTLI16 M m°A /K F-7F 5 &
AT AL I RIE B & TR 4 el B
It 4k, METTLI16 [ 3155 CHB 1] & Bt #H o 2
—— NEBE4 M HHi)5 DPB1 (human leukocyte
antigen DPB1, HLA-DPB1) 2 1EAH<. METTLI6 fi§
545 HSC " HLA-DPBI1 &4 m°A 1&1fi, ikt
Fik, M2 5 CHB £14Efk BT,
2.1.6 ZC3HI3

ZC3H13 52— Pl FEOR 57 1) C3H B EFfR R H,
FEARAE T A5 b, 2 8k LI R ik 2 % 1l ol
GRS BT R, ZC3H13 R LT 4EAL TR A0 Ak
ff) HSC Th#ik i, ZC3HI13 e/ SIFIE A4y
I R R AE mOA B T 5 AT AR 4E Ak BT A% 2 Ak
W2 1 d 4R 2 1 (nuclear receptor subfamily 1 group
d member 1, NRI1D1) &M FAY IR 2 —, I
AY4ELRT NRID1 FRIAB I TR, 133815 NRID1 fg
B3N HSC y& M. ZZMR /N R £F 4E b0 B s
BGAFSE, JFFLF4EfbI NRID1 R & m°A &40 BT
. ZC3HI13 #r[F YTHDCI 4+ 5 NRI1DI & £ m°A
&4, {2k NR1ID1 mRNA P&, KT NRID1 )
Fik. NRID1 b — 4] 73 71 E A 1
(dynein-related protein 1, Drpl) [I§fR L, S HSC
AR RINBeIR TS, Zekifk DNA By o, ik
TM#E cGMP-AMP & i %, {2t HSC i&fk JL
T -4 qridt g B,
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22 EKEBE/LES
2.2.1 FTO

FTO /& 55— M HESE i m°A 25 AL, 17
1E T HMES YA HO LA = FE AR 7 g e, K
ZENM T, FEREDE m°A AL B F
FL P2 000 R BROR, FTO | T HF FIAJE, 1F
LR YL IE A FTO 3RE N JEAERE m°A KFI0F
B, RE3RIE FTO nf LAHNH] HSC s iE1L ™ b
B TORIL FTO INE T AF£F4Etk, BF4F4Eibif FTO
Fis B, T FTO HZRIAREEADH] HSC i&tk, Ik
B4k, FTO AP3d i 25 Bk H WS 8 ULK1
(unc-51-like autophagy activating kinase 1) [l m°A &
Ui, b ULKL ik, M98 H W, {2 2F HSC
B, ERINE AT LR 44k . AN, FTO Bl
IR T T I E T AT 4E AL . HSC R AR AET1Y
m’A &K T IR, HAERE FTO & FiF . i
35 FTO 7T W1 B &K m°A &40 KF, It 5%
BECNI1 ) m°A f&1fi, N BECNI £k, @i
W % DL HSC BRAET R R E, T HEPY,
2.2.2 ALKBHS5

ALKBHS 1E N5 AN R LI m°A 25 B &b
My, ZAPETAMMiEY, HEREMAEES FTO
MY, AT E M m°A HBFES, R KB
ALKBHS #] LA HF A2 75 2R 4E 0 IE A m 1k
ff] HSC 1, ALKBHS5 /K VB & N 4, I £EBE m°A
AT R %, id KA ALKBHS 7] i 3% F#1Ik HSC
WG RS IS S, SRR IS USR5 B 4T
Yeqp %, ALKBHS &% 23 Bk Ptchl [ m°A 1211,
9 Ptehl Fak/K-F, @M% Hedgehog i, 2%
R IF £ 446 Y, ALKBHS 7] PL 5 Snaill 454
Pk H m°A 1241, FE{K Snaill ) mRNA F& 52 4 &
FIEIK, M HSC B8 IE 10 A FF AR 4k, 1,
A, ALKBHS tHA] DO i 2 2 i ik o0 2, ol
FFEF4Etl . MRTLF4E(LIS, Drpl /v SLRA KR AE
2, FRiE T HSC M6 535k . ALKBHS U
AL Drpl 454, J£/+ % Drpl mRNA ) m°A %
FHEAL, A Drpl FRIAFEAG, 32 i Lo i ik 4 2L,
P HSC W5 551k, AN 4k .

I, 7 H W FL 8 ALKBHS {2 38 T HF (1)
KA. TR 4T4E4E (radiation-induced liver fibrosis,
RILF) & F4a48 512 7 HSC i, 2R ioT
W RRE . 7RSS S IE 46 HSC #, ALKBHS
AKFEBI & ETF, H ALKBHS {23 7 HSC K364 1%
£ 7, ALKBHS £/ 5 Toll- A& 1 ZAKS5 1)

1 H2 8 [ (Toll-interleukin 1 receptor domain-containing
adaptor protein, TIRAP) 1) m’A Z:H3E4k, i TIRAP
(12235, IS R NF-«B H1 INK/Smad2 88 ; IF
H TIRAP ta] DLiE—25 il ALKBHS (3%, it
TERIE SR, A2 iE HSC 34k & RILF 327,
4k, ALKBHS i& A {5 #0LH F CCLS & /E m°A
EHHAL, f# HSC &1 CCL5 70 isghn, HEme it s
A ZE A M2 AL, 32D & RILFY,
23 BEIAREH
23.1 YTHEAZE

YTH % A %X % il 51 45 YTHDF1~3. YTHDCI
A2, YIEAMTH YTH g5/, T EBS m°A {7
i, R RNA Bhig. Hrb, YTHDE2 fEANE D
BRI m°A A E A, B FERN m°A R 5 RE
71, EELEVETE mRNA e vy & FEAER @
YTHDF1 Ml # F-if 5 RNA #3% "” ; YTHDF3 #]
PL5 YTHDF1 8¢ YTHDF2 M HAEH, Bh[F T2 RNA
i 5pEmM", YTHDCL &M — N YTH X
J SR AR (1, TR RNA BT )R A% 7T
YTHDC2 =i RNA B3 7. miR &8, YTH
HAZBRAEN L m°A K72, AT 2 Rl SE A
(P ThRETT 25 AR 44k

TE AT YEAL FJIF T, YTHDF1 #is/KFH R T
B %, YTHDFI1 GE% 1% BECN1 ff m°A 71, Fa
& H: mRNA 3 F i BECN1 FEik/KF, 3 s E
Wik 1%, %S HSC BRAET:, ZBMRNT 45 4k B+,
F, WA OB SRR AR 4EAC AT & 3540 i HSC
YTHDF1 £k K- ETb, FEInE 7 H£4Ede, Dk
YTHDF1 1] LLZEfi# HSC [F135 4 J i £F Ak %2 1,
YTHDF1 845 11 5 % J5 & 1 1 meA (816407 i, 32
H mRNA e It LI RIE, 4ERF HSC 191%
IRZS, INEATFLF4E4L B YTHDF1 tA] LSRR
5 Drpl ff) m°A 755, $EmH mRNA Faoe Mt (e ik
BivE, SERR SR, HEimnE A4, gt
4b, YTHDF1 PL m°A #3861 77 50 5] ENPP1 mRNA
H B R E M, W9 ENPPL (3815, ENPP1 JE
i 5 R HILPDA A8 BAE A S 8U UL Ak,
fieidt 7 HSC &tk ST 4R 4tk B2

YTHDF2 315 7KV 7235 A6 1) HSC H 2 2 7t
v, HAT AR #E HSC (1345 75 4k "%, CircIRF2 7]
LL#E[A] miR-29b-1-5p, Fi% S Filf FOXO3 #Z ¥,
T FRAT 27448 P, YTHDF2 REW% 12 51 circIRF2
B meA BARAL A,  FEAK circIRF2 fF2 8 1 M 2ik,
3R 17 o EE AT £F 4 4k PP, {H YTHDF2 #£ HF 1 ) {E
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FH A7 5, A B 77~ YTHDF2 7] DL it iR
5l NOVA mRNA ] m°A 7 /45, Jiii# NOVA2 mRNA
[IREfR, PRAK NOVA2 3Rk, MMt 4etk .

TERF A 44k, YTHDF3 %A K-F B & T %,
HIE I mCA 10 7 R ¥ DU £F 44 AE U7
AL 5 3 (peroxiredoxin 3, PRDX3) J& £k ki f&
ARSI FER R, BRA R REM, "R
01 i) £ RiAA 3 14 48 (reactive oxygen species, ROS)/
TGF-B1/Smad i@, #ifi#iidl HSC #%4L "". YTHDF3
RENY 5 PRDX3 [ m°A 755454, fitidf PRDX3 mRNA
Bk, L PRDX3 FEEARIAKF, g HFY,

ERT 47 4E4L I, YTHDCI A YTHDC2 #ik K
SEXRA S FE, B UL mA R 5 5 HE Y,
YTHDCI i#id 454 NRID1 B m°A BH67 5, BRAK
HAer, T Drpl RikAKF, #EMEGE cGMP-
AMP & & 42, {2t HSC §% 1L & HF it g ™,
YTHDC2 M fig % 1 5] ULK1 [ m°A 45 & 17 05, %
fik ULK1 mRNA ff& e M L RIEKF Y, ULK1 &
HSC W) EE 33, ULKI 0~ W e 240
T HWER HSC i5 1k, ZRf# T TR 4Eqk
2.3.2 IGF2BPs

IGF2BPs 1E J B A% A= W b i BE AR 5T (1) B K
e, ARHTAL RNA HISRAIEEE, it H IGF2BPI,
IGF2BP2 Al IGF2BP3™"., 5 YTH S H H: 45 & &
FIZhAEAH S, TGF2BPs 1f LU m°A 1811, H5mE
mRNA )& 58 P I 02 3k 0 3% P, 45 iRiE, 1GF2BP2
1 IGF2BP3 25 | 4 4Efk..

TE 2R YAk I 4 21 )2 354 1) HSC 1, IGF2BP2
FIEIKFEE A s HOICAE A A4 28 25 1 P % f
BRI R R, R E . — T, b
ER IGF2BP2 1] DA B B 2 /N BRUFF 4R 44k, FE 4
HSC [ 5E3E 1k, YK M P R 47 & 7Y IGF2BP2
BEASIRTIF45 A TGF-BL (1) m°A 755, $#2HH mRNA
e Mt B ERIA, HEimB#0E TGF-B/Smad i@ %,
%5 HSC %1k, WE HF. BAWREMN, IGF2BP2
BB 38 b 1A YT W B AR QT 2 5 P £F 4k fk VY TR R
BRE R AR Re e AR K EALER, NAEOARIEG
JEY, M3 HSC (3546 U™, IGF2BP2 N A LLAE 7]
4T A (aldolase A, ALDOA), #% ALDOA mRNA
RoE Mt DR RIE, IR, (RHdEAA
Fefst, i nE °HETY,

Ut4h, 1GF2BP3 2 e FF4F4Efb it 72—,
JHFAE AL Bt F A IGF2BP3 K P E 2 T, H
S EAR A U, kR IGF2BP3 W &

ZEf /N RUFF£F4Edk, 40 HSC mies ™. 1IGF2BP3
FEGE TR Jagl B m°A A7, FRHEIE, %
i Notch/Jagl i, B 2B H KIS ALY
4 (glutathione peroxidase 4, GPX4) [fjZ1%&, i HSC
YAETHIRA, NTINE 7 HSC KSR HE™.

3 MAERBER SRR

M°A 18 1 5 JiF 5 44k 1 F 58 BR300 m°A
VT RaRIE, @A m°A (AR R
RS, TIRERVEIEN HF R 7405 Rk, EFXT
mA YR IR R A, B A mOA R
R R E L LR, DA EE mA ZhA R, 2
HF Bii6 5u& s 7710, Bl e Aot iR T itk
Bilhn, N- LWtk - 22 2008 - R4 - W -
Z IR (N-acetyl-seryl-aspartyl-lysyl-proline, AcSDKP), ]
L] WTAP ik, 0] Ptchl mRNA 1) m°A &
i, TR Ptchl ik, HEiiZEE HF®. JQ1, —Ff
IGF2BP3 Wyl 57, Gef% 4] HSC g4, &
PEA% a-SMA. i J5 S5 iE A b EM I R IE 70 WA
i & (dihydroartemisinin, DHA) 7 Li# %5 HSC
KA AN LT 4E 4L, 13X H b i B 5 Rk
A& m°A [FAH2E 7 5. DHA A F il FTO [fIRIX,
U BECNI ) m°A &1fiK-F L+, 2% S HSC
RABRIET:, MITT MR £ 4646 B th4h, DHA
1 B8 98 52 7] YTHDC1 Jf f& if FC B i, 3 i ik 2
NRID1 RIA T MAFLF4EAL B0 X EEEET m°A (1
29 aR T 7 HE T m°A 3T HF SRS 24t 74
AR, AR B —PIRE, DRz e,
AT B AR S M v ) AR, A IR o S
T 5C G R R )34k eAh, B T AR A5,
B 25 DR 9 % 457 AR 01 CRISPR 52 AR (AR () 88 e e
FRISCESE P, clustered regularly interspaced short
palindromic repeats), X i B 31k (1) m°A 175 K7
(W1 METTL3. METTLI14) #4714, AT LT
HF B 58 B8 77 1) 90T JE DR 9 4 B0 AR AE T 47 44k
BT AR CA i, 14 P CRISPR BEAR R
RSPO4 ( TH A 45 57 11 45 HE %K 9 4, R-spondin 4) 5§
LRP6 (L% F AR H 2 AH K E H 6, low-density
lipoprotein receptor-related protein 6) 7] PAZE ik At 41 4
1, #0ifi HSC 3 b s yg A0 1) HSCIoifs 2k i B °1,
Je 75 0] LA FH S DR g R BT mA AH DA T
23k, B R RNA S S 3ET m°A R nel2:
BRERE e, DUk 2R 4t B RG YT, (A
Rt — LA
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JHAF YEA I £ BE & 2 B0 mO6A U5 IR 1 3R 1A
KPR, JEIE TR 2 LR mCA BT R
We - A AE AL RS, BARILER 1. Hd, TGE-BLAEAN
HSC iEb 3255577, H m°A KCPREBS I METTL3,
METTLI14 #1 FTO zh &5 1%, m6A & 1fiffi H R 1A
AF BT meA Bt RERS FEM TGF-B1 R RN
it Smad. PI3K/AKT. MAPK/ERK. JNK/Smad2 ifi
%, 33170 HSC. Hedgehog i #% 1 /% m°A &1
4% HSC Wi i) FE 248 2 —, WTAP M ALKBHS
RERE 2N AN Prehl ) m°A 1&1Hi7KF, 4 Hedgehog
BRI HSC iE . HEAh, m6eA &4k nT LLid it
S [ G R AE T ik F2 () #2135 HSC & ., METTL4

P IF YTHDF1 {2 3 H B AH G R m°A &4, 3
T E W IE B 9T 5 5 HSC 8RBT 5 1f FTO Wi it 2%
BRAHSCIHE A ¥ meA &4, 0] B EREsET: . 4k
BTk, m°A IBHR1ERT 4 4E AR TP R 4 B EH,
A BT LT FE 03 R R . SR, m°A
TE R 4 Ah R (R T R AL o o 58 4 el B, 80 )

m°A FF BRI B R Z IR RIE, TFEARHRE.
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