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Research progress on m’A modification in liver fibrosis

XIE Su-Jie, YANG Yue, LAI Bo-Wen, YIN Hao-Zan, YANG Fu*
(Department of Medical Genetics, College of Basic Medical Sciences, Naval Medical University, Shanghai 200433, China)

Abstract: N°-methyladenosine (m°A) is the most abundant RNA internal modification in eukaryotes. This
modification controls specific gene expression in various physiological processes through affecting the process of
RNA, regulating the efficiency of mRNA translation and performing crosstalks with other epigenetic mechanisms.
As liver fibrosis is a process in which fibrous scars formed by the accumulation of extracellular matrix (ECM)
proteins (mainly collagen types I and III) replace normal tissues. This process is a pathological repair response of
the liver to chronic injury. The m*A modification is directly involved in liver fibrotic processes such as hepatocyte
injury, inflammatory cell recruitment, and activation of hepatic stellate cells. Moreover, it may reduce HBV protein
expression, interact with microRNAs and intestinal flora to affect the development and progression of liver fibrosis
indirectly. Due to the strong regenerative capacity of the liver, liver fibrosis at an early stage can be reversed to a
normal liver when the primary cause of chronic inflammation or liver injury is removed. The dual roles of m°A
modification in liver fibrosis may provide views for balancing the fibrotic process in the organism. This review
summarizes the functions and mechanisms of m°A modification in liver fibrosis, aiming to provide new ideas for the
diagnosis and treatment of related diseases.
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A B 2 S B0 TER DK S s IS ZROR R i s 55 22 b
I RIEM A A P ERERNZE, FYfEsE
5Fohges vIsHoe, W 4 1) E Ea R &R
2 — P AR, H AT B R A IR

N°- FIEE AT (N’-methyladenosine, m°A) 245 i
MRS KA 6 AL &R T (N) KA BB, @it
7 000 FPZfih RNA F1 300 FifE4wi% RNA 474 m°A,
TN HE LA F“RRACH”H (i R=A 5( G,
H=A. C 5 U)". m°A {7 & 7E & 1L %01 A 37
4F %% % [X (3'untranslated region, 3'UTR) t & 4 1,
Al 20 mRNA PG (Fesx. B4, #EE), 35
SR FAEMAMEY e g E Y. B, HRE
IR meA EATE S B AR 4EAL (AT B O Bl PR
o R ER, T PA R mRNA 1) m°A 1&
M AR A EIR T I Mo A SCRE mOA B E T AT
YeAb OB O RTS8, AR S m°A B 11E N
AP YA TG y7 58 R PR A

1 m°ARBIHHLH S E AR

L1 m°AEHATEF

m°A TR N 32K 4 g B (writers).
LAY 28 (readers). V4 fith 2% (erasers). m°A it £ ¥
B m°A FIREE RIS A DL R S 1 O A
FI RNA t, Zifidh s i B R gAY B2 1 (methy-
Itransferase-like, METTL) METTL3. METTLI14F1 Wilms
iR AH 9% 2 1 (Wilms’ tumor-associated protein, WTAP)

PN

=B

BfEE

AR m°A PR RIS G, TEA A% b DAL
S 77 2RI meA B e m°A T D 3 2 % m°A
FALR IR 5 RO, B rT s m°A W%
201, YRS AL T A MU A% R ALKB [FIJEAY 5 (alkB
homolog 5, ALKBHS) A fif i & & A A AR 5 & A
(fat mass and obesity-associated protein, FTO) 7] 2 &
RNA Ff) m°AlMY,

TEANAEAZ h, m°A W] 255 R 1A% B Bt
FESE YTH S5#918 65 2519 1 (YTH domain-containing
protein 1, YTHDC1), 520 mRNA ] 5 4% F1 4% %
i f U, 2 mRNA S R, T 4
TR A, LR YTH 45 f 38 X % & 3 (YTH
domain-containing family protein, YTHDF) YTHDF1,
YTHDF2. YTHDF3 IS #2458 1 3 (eukaryotic
initiation factor 3, elF3) %%, K520 mRNA [ 1%
BeAg A E A IO 1.

12 m°AIESHEERE

HE AR G A B et 5T 2 5 W) — 6
I B/IMA I B DNA FIZH 8 % B G 60 )5 5 4
SER AL REMZ/IMA T 146 bp 1) DNA 4584 &
F\RAR 175 BE . 48 A\ RS H2A,
H2B. H3 fll H4 2% 2 ME UL, BT %Mk
A0 M 0 B LR AR M T N R
R HS, FIHHTR M, Bl ML, BERRAL
A, 2R HEO Al A E A
H3 Al H4 B iRk e RN, & i B2 1

Nucleus Cytoplasm
WTAP
I @D a A
YTHDCA1
*msA —)
O

m°CA erasers

Degradation @ @

ALKBH5 °

mCA readers

Bl m°AEIHRIEhAS TR INEE"
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itz — 1,

H3 5 36 {3 i 200 — FH 4k (H3 lysine 36 trimethy-
lation, H3K36me3) 4 £ 45 i i — Pl i 5 S A 1R B
it ArARE S m°A (B4, m°A BT AT H3K36me3
H o FE AL 55 AL 28 X (coding sequence,
CDS) A1 3'UTR 73 i B, 69.2% ) m°A I 5 H3K36-
me3 (EIiE . WIS RAKS SET 453 A 2 (SET
domain containing 2, SETD2)( — Ff H3K36me3 H 3£
1 ) Bl IR R e 1t 25 FH AR AL 4A (histone
lysine demethylase 4A, KDM4A)( —Ff H3K36me3 4
AL ) #0060 40 i P i) H3K36me3, 23 53 (s
RNA F1 poly (A) RNA H1 m°A 7KV 5 Z R4 ; i m°A
FR L R i 2 5 ) 5k TR ) DU BR AN 52 48 i+ H3K 36-
me3 /KT U A A HE IR mOA A& T 4L R A
BMF= A 52, Chen &5 "V & BLAL R (9 H 56 54 5 il
EZH2 #5575 | m°A [AEAE 235 H3K27me3 7K,
1M METTL3 i< F#AIK EZH2 85 H 3RIA 1 H3K27-
me3 /KF. m°A &4 5 4 & A IS 2 M A7 A0
RNAME A D Fr=A RN, X2 m°A &1
W E BB R Z —.

1.3 mABIH5IE4HRIBRNA

JUE K 2 8095 T mA &4 i1 0F 72 #5455 b 7
mRNA b, {HEITH—EHREE, m°A &1k
K 5 7 56 JE 4 A RNA AT 251024 23808
AEZm IS RNA F 24 55K 5% 46 %% 19 RNA (long non-
coding RNA, IncRNA). 34K RNA (circular RNA, circRNA)
1% RNA(microRNA, miRNA)P!, Hrh miRNA 5#F
YA R REBONEY), WAE 3.1 RVELHRUR .

IncRNA 7] 52 (4 fii. RNA A1 DNA 454, 8
REFEREE . et i, 8IS . mRNA [%#
I 1 1 4% 25 ML A1) 2 o) 3 TR A 7K SF P2 IncRNA
X ABTE M MRS S AR (X-inactive specific transcript,
XIST) w5 860 E B A R E A0 3 X Qe ik
R A SR (45— 2% IncRNA)®, XIST 4
SRR VIR T 2 m°A [ &, RBMI1S/15B 1E N
XHEK WTAP-METTL3 H 24k & A 94 2 31| XIST
HREE AL, I m°A FEMARAL AR, f H XIST
() Ak 2> fish % He 5 YTHDC1 454, {3 XIST
SRR DTER P

circRNA & — i DAL PHER 25 3 R AE 1) A
I RNA, ‘EALEE#E451E miRNA . 75 7] 38 5145 |
VTR R . 7R 2 R SRR R B R AE R
ok EEER P AR A circRNA [# m°A
B B HOR T HAN R FHRHE. 524N TFA K

[] circRNA #H b, FHER AR 720 A1 cireRNA £ 2
FZ m°A, m°AEFEEE ., Rao %5 P RKIL,
T B x 25 (HBV x protein, HBx) AE4% I i H
FE Rl METTL3 (3835, 1900 circ-ARL3 [ m°A
&4 5 1 YTHDC1 5 m°A & 1fi (1) circ-ARL3 45 4,
ARTH &SRS . m°A B LA F T
FEZM cireRNA FIAEY) R A FIFRIE

2 mABIGSHTEUNEELR

BT 47 44k A< i 52 ECM (1) 3E47 1t 2R 0 28 98 )3
A B 2. TR AR SR A S AT 5 A
DRI 2% TR TE IS, 5 508 5 240 L ) 453 4% R % 0 4
MR, 15 AR (hepatic stellate cell, HSC)
W 170 LR 2T 4 41 M 3 43 A 3F T i ECML 27, 4%
FEE 45 45 B, ECM. 1 0 RRURT B3 A £ 15 30 25 7 4,
TERUARZ A0 25 Je i B B0 91 51 S LR AT 4E 40 i 1)
DUBRECU T2 s g R i, ECM ) R AR 2R 4%,
SEUTH UL F A F A5 RIRER B,

2.1 mAIHYTRTARARIR G RIS

JF 240 45305 A2 2 Ak T de A, 12 1 5
YL PRSI 25 A AE SR 2 o R e S 5| kA
g Mo 454 S T A A AR 2 Bh ok s R i
1A R4 F A3 (damage-associated molecular patterns,
DAMPs), HHEZIK. ZEA. MANEA. TR
FER Lohiiksitb &A% ™, 1 Ja B 40 i % fa e
59, FERMEHMMIFEGE HSC, 51K 5 2L 4F4
PRI FE BV mCA SR i FE 32 B 0 % A A
L% DAMPs [{RE -

LT 4 9% 55 (hepatitis B virus, HBV) B 44 /&
SERIFR AT I F B R R 2 —, m°A &1 n FF%
HBV RNA s ¥ififae YA HBV & I3RIA,
R EE T A R4 45 B, HBV RNA 47T Epsilon
ZRIREER I m°A S T m°A BRI A
HBV mRNA ] 3'UTR 4k £ 7€ b 25 #4), itk b 3 AT
m°A &1 2 HBV ¥ WA Fa e, &5 mH 4
M A PR E. R EUR & S HBV 41 g b (Y
m°A %% METTL3/METTL14 145 %% YTHDF,
U 238 0 HBV 2& [ 33k By R4 i fig o kB 2
JH- 20 B 0 ) RS R 3K 2 —, e nlad e s )
R, SRR D RE RS 55 o 4R B D RE, s 4f 4
e ™. Wei % P i R B, METTL14 2 5
P J5E D) S 3 ) R 4T & B B OB (unfolded protein
response, UPR), AN KRS /HiRZITE2EATS
6 3k 1% S METTL14 %%, METTLI14 0] {i ik
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C/EBP [AlJ 5 H (C/EBP-homologous protein, CHOP)
mRNA [¥] m°A A& 1M s I FE 7, Tl 5 R
T e A T AR R R R L, By LB A AR TR T
DAMPs [/ 4. i # Z % & 1 B1 (high-mobility
group box-1, HMGB1) & it HH#F 5T i % '] DAMPs
s MEA—FE R ER, HET R
20 Mo 4 B B BV m°A D 2% FTO n] 3@ i 9 2>
HMGBI1-mRNA m°A & 1fi ifi #4 /il 2 mRNA 5 &
1715, FTO mRNA 7K*1-5 HMGBI1 2L PR % 7K
PEIEMH ™, Chen % ™ W5t KL, ALKBHS5 AJ L
ik HMGBI 43 )4 32 2 KR iB] ~ (stimulator
of interferon genes, STING) {5 7 il %2 348 4 55 5
{1 BT 40 PR A 1 FLise A % YTHDF2 nl R 5] m°A &1
) HMGB1 mRNA Jf {i 2t H B fift . 77 I m°A 42 1
FERBE I o 28 A5 R 3% 40 0 4 e 3 7 o 3
HEEMEM.
2.2 m A& S IE LR AR

540 2 J5,  ROAE 4R I FE W Bk 1 32 45 4
JfL i) DAMPs BN AR 95 J5L A4 B9 i A4 AH 5% 73 155X
(pathogen-associated molecular patterns, PAMPs), [i]
ZAA AT, 5 BRI AR B A B B A
gl PRI, BRI, DC i T 4
SRR Z AN IR 0 HSC, (R AT 41 I
A T I SE P9 1Y) Kupffer 40 i F- i ok
VR FRAZ AL, 2 LR R P > 32 BRI, 7
JRFEF AL R rp ke 3 AR B

m°A 1 AT R 5 WA R A BOE A, B
2 Ff £ By Toll £ 3% & 4 (Toll-like receptor 4, TLR4)
WAIER S S (DAMPs Al PAMPs) , 0% T ijiF MyDSS8
W R AT, SR B4 B AR 28 4L R i 5
& . m°A %ihh 4% METTL3 #J &4 TLR {5 58
R E B TR « TL-1 524 IS0 3 (IL-1 receptor-
associated kinase 3, IRAK3) ) mRNA, i Hp& A,
et TLR (5 55 S, SREmA NS ", ¥
T Y BRI T E A O AR Y, e R AT
AL g 5 R R % Y 1 I A i Tk
IL-1B. TGF-Bl. CCL2 %48 iy K] - % HSC I 3%
A H A G e A i Y VAR S R B A R T
METTL3/METTLI14, #4101 TGF-1 mRNA # 5'UTR
) m°A &, S TGF-B1 mRNA DI AIIE 45 4
(77 AT R EE, fERE TGF-BL f3kik, AHRITF HSC
(s M VS, VAT ALY B A R A
J5 4 J@ B A (matrix metalloproteinase, MMP), 15111
MMP9 Fl MMP12 2 55 56 57 [ fift F 21 A6 T 1R

Shu 2 ™ & Bl METTL3 Wl it £ 4515 5 2 Bk %
PRAE B MR GE ) M1 B oA I I B R 4R 4k . A
()42, 761141 A AF D¢ E W40 i Hh i) METTL3 1]
B R & A4 (lipoxin A4, LXA4) MM fiE 3k B g
Ff 1 1 5 7 440 ™, IR R METTL3 50 5 41
oAb, AT RO AT SR IR TR T R
2.3 mABIHITECME TR0

T JT 4T 52 453 R0 98 R £ IR T 4 TR T 2571
FIBAER T, HEEARGUML 15 K Rl 2T 4 41 g A (]
B G S A T LR T i g ) LR 2T 4k 40 g
SE AP YEAL AT IE AP ECM 1 3 R IE 7 3L A ILRR
A0 M o- P LU & & (a-smooth muscle
actin, a-SMA) FIfE N RIER N, &It ril%
R R A, fEHE ECM ViR, IERERE R 4 )8
5 FHEFEHH 7 1 (tissue inhibitor of metalloproteinase 1,
TIMP1) By 1k ECM B fi# ©7. ECM JT A5 A1 B At 1 2%
W SRR AR AE SR, S EUITREIL I R A B

m°A &M R 3% HSC 0% i 521 ECM
[ FEUTAR . — T A} MeRIP-Seq 2l 73 # JH- 41 4
e m°A BRI SR I, (ERT AR 4RI R
R, 5 9O B G % S B AH SS9 BE R (4 TNF.
IL-16 Fil NF-xB) F1.5 izt J5 7 f AR AH SC g BE R (
MMP8.MMP9 I MMP25) ] m°A &5 & 2 38 b
25 1 B A4 18 (Gene Ontology, GO) 7 ¥, % 7
m°A &1 B T A S ORI 4 i €5 2 AR A 2
REFE A M T AN PR R RE 40 R Y ROS AT S
HSC, AW 73k i J5 2 11 9815 5 ECM 78 i i o
2 B0 qun 2 PU R R I m°A 15 4% YTHDE3 1]
VA E A E AL L SR 3 (peroxiredoxin 3, PRDX3)
BTE, 0 E AR HSC FINEAL, BSERF 444k
JHF £ 44 3ok T2 5 2 22 Al 4T i o Ak 2215 5 T8 B S 5F
PrIRIVE A, Hh Hedgehog 15 5 ¥ Tl ik 2 5 HSC
[RGE AT ECM 1774 P2, Yang 25 ™ 231 ALKBHS
T8 O 5 T 52 44 25 1 PTCHI (Patched 1) ik 41
il Hedgehog 15 543, [#{K a-SMA F1 T R 5 25
HRIEKT, EMRE R4 . m°A (&1 ECM
DU BEZ 5 HSC #3E A1 ECM 43 ibid F2, 3 n] i
NIRRT HE 55
3 mABIRSIFFHE LR IEEE

IR AT mCA B 2R
BG40 . AR 4 SR AR A1 ECM I AR = ANt F B 42
AR EERRE, Bikz s, m°A it
A DA L U % miRNA iz 18 B A 18] 32 S i T &1 4
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TR .
3.1 mAfEiH5SmiRNA

miRNA J&7E 5 5 )5 15 RNA Rk A JEE N
FEgw i RNA, @ id 5% mRNA BEFR S5 & (2 i
A gt AT o) FL R, 7 i o B T R TR R IA Y
WFFE K I, miRNA 355 2038 W] £E 2 AN 2 [ 52 0
T £F 44k (10 &% 2, 91 i miRNA-21 7] DL 8 5 mi
TGF- il 6 2 5 HSC 1% 4k ; miRNA-223 1] PL i
A5 I 2 L f 2 7Y DL &2 miRNA-29 7] BL 41141 HSC
R JE R A a-SMA fI33E B m°A &4k Tid it
miRNA Fij #4502 28 A4 miRNA [ 5214 & 521
JH A A R AR K FE

miRNA-21 J& £ ML A A 2] ) B 5 Y miRNA
Z—, TEMEHAEREERIL, AI{E HSC Aididt TGF-pl/
Smad {55 5 i #% 2 5 AT £F g fb ot f2 ©. i METTL3
IS0 mOA ABRLE /N TR 40 RT A ik pri-
miRNA-21 f iR BRI T, #B) miRNA-21-5p B2k,
SEEALE R A P Zhu 25 P RERUA I, METTL3
iE i 20 HSC o miRNA-350 f9hn L, FifHRE
FEAM R RS Sprouty [F]YE4) 2 (Sprouty homolog
2, SPRY2) 1% ik, #—# 4/ 5 PI3K/AKT 1 ERK
OS5I R AL A . m°A BRIk ]
SR 20 i A B IA A4 miRNA 3635 . Shu 25 B 7
FCRPL, METTL3 A 5 m°A & 1fi 48 55 5 %5 40 fiw 41
WA NEAT1 () %%i%, NEATI1 GE%4EH T HSC 411
il miRNA-342 Jf {12 2F H 51k, a0 S T 2R NEATI,
) 7T 37 i miRNA-342/Sp1/TGF-B1/ Smad 12 5 3 %
X BT 4itb R AETRBVE . m°A &40 _E AL AT £F
YEAL I miRNA (41 miRNA-21.miRNA-350) (K],
IR A FEL S BT £F 4 4k 1) miRNA (41 miRNA-342),
DA AR 3k - AF 4E A0 IR R A R R
32 mlABIRSEAERE

J¥ 1 TR B O TR 5 AR AL 2 TR AR AR A BAE A
— 7T, 38 v R R S B TE B R D) REREAS, K
43T (Ui 2 BE 4N DNA 25 ) 50708 N AE
PE 4, IR 4EM s S—J7im, He4Etl
SEREITER kD, 51 R i R O B
Ji 38 1 B TT 2R mOA A& 3R 1T R AT A 4E AL R
o —IUZEFE N 2R e T Lo i TR E 123 BT
T Ak, £ R0 114 4448 R N (1) W T8 T B s B = EJHF
W2, AT S (Bacteroides) 2. T 1%, {HR
1 J& (Fusobacterium). 5 K & J& (Streptococcus)
MFATHEE (Lactobacillus) &£ ", Jabs 2& 1 1 5%
KI, HEMHNE (Lactobacillus plantarum) 7] & R

R LAy m°A 241, Ingenuity Pathway Analysis
(IPA) A& R &R, HH MDA, Lplantarum
N ZE ST m°A B S BRI R SR R .
I 1 VA A A L B 5 mC A B 7 SRR AT AL
() J& , AHL H AT m°A B 5 T B AR A LD
A Rt — T

4 mAEIHSRTAHELRI AT FETT

TR SR AR T, A8 2 i B A
() 3B R BRI, A A 44k n] 0 o R
JIEE 12O BT A A ) SRR AT AR S O < (1) &
B B 0 A F R R s (2) T BREUKIE AL
FREFAEAN R (BRI HSC) 5 (3) #IE R M
THIB 5 (4) gAML R ) P Y H R 4F 44 1Y
T 2 E R S DA S T T R ©Y, AT
K18 meA BRI R A R

B, mA BT DL S DR Kk A4
Pid, ERTSCRRATEAIEE] : m°A BT LRI
HBV 5 [ 3R 1A LA 950/ g 53 0 AR 5 Sk (1) - 448 B 17
ToENE R, BRI T AP 4RIy, BT
AR b T 5 B COE 0 1) HSC X — 5 i) — T
MeRIP-Seq #2570 W HFETF AL T m°A &5 AL ) F
TR, (ERFEFHEAb I i i 72 o 22 53 meA B
R AT I N A AR T AR SR AR M. Shen
28 T 2 L m° A B M XA T 7 % (dihydroartemisinin,
DHA) 5 5 HSC 2RA0 TG T 41 4L ¥ ¢ 5 . DHA
AR FTO 13k, {615 H Wi AH AL K BECNI (beclin
1) mRNA ' m°A f&1fi Eifl. YTHDF1 f]#45% BECN1
mRNA F& 5P, {24 HSC Z:Ib TR 4. 15 R IE
RVEIE S, mA Bt S EEAER . W
JIrid « mfik METTL3 0] LAjd /2 28 Kl -F- TGF-B1 (1)
3 U2 O ) 5 4 1 ML I 6 R A a4k B,
F )5 4 J& 5 B B (MMP) A1 #0157 (TIMP) 521
YN AL BRI PR Y. Sang 25 B FTR I, 1
ix METTL3 J5 MMP1 fl MMP3 £ mRNA FI%& 47K
SRR, TIMP1 F TIMP2 £ ik 4K, METTL3
it 22 15 W) B8 L I B TIMP 1 MMP 2 [a) (1) °F 5 5%
U] 24 L 7 5 ot o4 i o

H i & % B2 R0 ) m°A (967 505 . Chen
2 U@ 3 N TR AR T — &% FTO
IR REIRF=YDR R € NS — N T4l
[¥) FTO #fi7), ek n] ] ALKBH2 3%, 1Cs,
{E 5 2012 4 [F] #1300 %€ 1) FTO /2 M [ 3 & 2 (ICs,=
21pmol/L). fEiHHS XM H B R, Lan 2 UV %5
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7 METTL3/ METTL14 {154k 4 1% 71 MPCH,
FATLE A [R) 41 P o 28 3 55 A 4 ST R s ) P B
METTL3/ METTL14, SE# 1 m°A HIELL, JEE
FEPRIIG T P o A a7 R . £ R meA
W7 F N gEtia T IRt TR R R, AR
RINZE TR R e R A s A A A 2 T3
AR, BB L MR EULEY, Tk
ik ALKHBS [IZRIA IS H s m°A (&4 TNF 52
{RAH KT 4 (TNF receptor-associated factor 4, TRAF4)
mRNA, i% mRNA 5 YTHDFI %4, 53 TRAF4
(B2 g 5 U2, AT 3 e i Y AR Ak N RN S T R B
U JFF 248 P P b 7 - ) 78 AR (EMIT) K % i I 4
Hek P, mCA BT AN 7 T AT AT 4L )
BT, AR mCA SR T BT 2R 4k A A F A
(AR BEEAME] ), BT AE 9 I 28 4E A8 06 97 B A
T FF RSB SR TT 77 5 o

i HMGBI1 2 TR AT 4 dE T2, %S B
R 2 K ALK, B £F 4E 1L IH 7 TGF-B1 #Hl 3%
BE HSC, i 3t ECM i DL K b i A1 45 45 16 1
miRNA [ R (B 2). 2F 4E A6 72 52 WL HT 5 4
BEMEENE, SRR UNUAELBE, &
YUEANNUARTHEEIR T . mCA BRTE T L] 446 (3
A A AT DL AT AL £ 4 A0 0 A2 52 L 2%
B R R P AR AW R, meA B
Oy BOVE P2, TR AHIE T meA 1T AT 4T
AR Bz, A R T 0 AR 4R A0 R S 1
WIR, AT AR 4GSR BT TR T SR

(& £ X #]
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Anti-fibrotic m°A factors Pro-fibrotic m°A factors
MRNA y g g VETEM gma "3 (ALKBHS —
B ls'abimy = ( e HI\S/\;’ wi\ //“3/ \:"*\ HM/\ — /\/\J\J nd fi;L';?mth /Q Qj\%—\
< & ) > KO
g g g METTLA  GTA L N 9
lApoptosis- —
Proliferation Hepatocyte Apoptosis
CD163\CD‘206f LR @ _.MALAT1/PTBazi15/USPBITAK1 iN?kS C/DBG
& < ¥ MHC- I /cnso
Regulatory Macrophage Pro-inflammatory
macrophage VTHOFt @ macrophage P
" 7] b I bty == m /’\/,\fm\sj\ —1 f\/'\f\J—t TGF—BJ B .".4"‘{‘“
® stability - %
. BECN1 mRNA % TGF-p1 mRNA METTL14 R ‘
. « v
Normal liver Apoptosis Hepatic stellate cells Activation | Fibrotic liver
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