+ 278 ¢ [ b J Ak g 2 s 2022 4F 10 A5 42 B4 5 1)

Int J Dig Dis, October 25, 2022, Vol. 42, No. 5

oé/%iio

HH RS 2R TP R RS il 1 AR M I B R A 1

JHF e o B AR FHAIL

BAE K # BB

[(BE] ROt RamTAESE 1 (PRMTL) BT 1 BAFR R T A48,
KGRI E %, BEREARGH. MRS AR R AL B F A F A2, PRMTL 49 7%
VL5 55 A PR AT AR VB AR PR IS B P T % A B AP AT 9% 69 SR AR AR 55, R IR AT 9R( CLD )
A S T A, LR, S RAEAE (RARTRE) 6 PRMTIL 74 7 48
gk R -, TR A9 ST AR AR T #7169 k48, % Usk PRMTI & CLD AR 4% + 4945 A

AL AE— 4R 3k

[XBIR] TOMAFRRTESHE 1 ; 1RETFR ; RAENE ; #6 7

DOI: 10. 3969/5. issn. 1673-534X. 2022. 05. 003

M PERTRE (CLD) &4 BRI BB P UL A B
Wil 2017 F 2R AA IS/ NBACLD; 5
2000 4EAH HE, 2015 4E CLD U6 1k 19 & 96 R T
T 13%"Y, CLD #4595 2 PE AT & . A 10 A5 1 A 1y
PE% (NAFLD ) FIiP9 85 P 9 (ALD), i & A~
AW CLD Al g = R EUFTIRe w i, H 2 LR RIR
RVERFE CTRIARATE ). BFoE R, BEMRfk. B3
fb. WA, Z F AR R EE B )R
&4 (PTM) 5 CLD () & = & & % U1 A 6 B,
K 2 2 AL R — O AE AR R PTM, F2 2220
o 8K SRS 2 LA B (PRMT) RSB .
PRMT f# fk S- i 11 H 6 2 R (SAM) 1 FH 3k, i
H L6 7% 2 I 2 11 ARG 2R o 5 b, DA il
A3 A1 60 T & A B H e sl 0L 34k 7 H i
B R IANKNA 9 Ff PRMT, AR 4 HA Ak 7=y i A
[6 4% #3225 1 % PRMT (PRMTIL. 2. 3. 4. 6.
8) ] LI Ak A B RS R (MMA ) i EE X
PR W K5 2 B2 5 1 %8 PRMT (PRMT5. 9) o LA
PR B MMA T FR — 30K (R ;T PRMIT
(PRMT7) H g 1L A= s MMA®. PRMT1 7£ Ji iE
o g WE R PG B 20 M 1 B 45 T R 4 A EE AR
M, H5ZMIFIESE &L . KRG, A3
PRMT1 7£ CLD K4 v i/ - LA — 253k .

VEH AL - 200003 [, A4 R R YR RAL BB I AL Rl
WEMEE - BUHEZY, Email: weifenxie@medmail.com.cn

1 PRMT1 W E K I8

PRMTI1 /& 1 I PRMT () £ Z AL i, HA 14
SAM 45 & {7 i R 3 A~ Z K &S A 4 4P PRMTI T
oA T AR AT, AT LA Ak 3L 3h 4 4n i
N 85% LA I ks R W S g, E2A 3 Fhi Al
(PRMT1v1~v3 ), Hirf v W7 52 B3 58 T JF A B A
TR R B JUL, T A S O R JRE R v T 3 K S AR X
% 5 v2 WA R FAFIFAE . B S R 5 v3 A
FERLR AR 1 FB AP IEF v A v2 WA U0
PRMT! [ JiC 44 45 4 &5 11 H4 AR ZH 25 1. PRMTI
A DU 2 B 1 HA RS 2008 ik 5 & AR AR X R
4k, 722k H4R3me2a, fi ik 3 K 5% 5% M. PRMTI
AT DUAE XS B F Ak I i AR 4L 2 1, 1l s TR
T [ 4 A% T 40 (HNF4a ) FI NF-«BJ'2™ | #s
JAT 5 F TANK 45 405 1 (TBK1) ", DNA #if)i
&5 S48 11 (FENT AT RUNXL ) U9 DL K 24 ifd &
AR FUR BRI 4 (CDK4 ) U748 2 5 45 Bk A
FeAk . VT A0 g N B FIE & DNA i, g
M) 240 JfL J B R 4, AR 2 Fh A W 2k R rh R RS
BAEH-

TF 58 26 WA R B PRMT1 5 (X ] S 250 540 I8 16 58
77, XHE/8 PRMTIL X IR IG & & 4 5 B 1,
AL, PRMTI AE 8 5 K A= 22 T g S 4 5.0 LA
SR EEERZER Y, Hire k8
PRMT1 5 ZFpg s i & £ RIRREVIMG, B
Wz B R Y R AR AT AR B R g Y
5% PRMTI i 76 T JIE 1) 22 Bl 38 . A= B3 2 v &



[ b v AR s 2% i 2022 4F 10 H 5 42 B4 5 3]

Int J Dig Dis, October 25, 2022, Vol. 42, No. 5 279 «

VEEEZEN, S 5B RrE . BRI, 4
L 358 58 R0 AL U S AR W R, 5 CLD M
F1%) 5 T 28 D) AL O
2 PRMTI1 7£ CLD 891 AHLH
2.1 AT K

PRMT! 79 55 1 T 48 1) 96 2 vh Jk 5 4 J1 224
FH. B S, PRMTI 0] DL g2 ma i 5 09 &2 il . iF o8 3
B, PRMTI i 3k 0] DL 5 0] HBV (955 5%, 4
0 I3 4 € L YT HE (ChIP ) -qPCR 32 43 #r 45 3R B R
PRMT1 A DL # B35 47 55 21 HBV B9 3L 4 (1 5 0 4R
DNA X 5k, & 4% H A0 il 96 B 5% s 94, T aX —
1L AR PRMTI 9 H AR S0 05 A R o ™ B %S
I 3 (NS3) &2 —F N AL 2 8 (HCV) &
FI, LA 2R A e B S P, T e e AR
PRMTI fig B i fk NS3 1) 45 2 2 467 i o5, il 1L
fife i T P, DN T HOV 1951 B 55 A B SR AR
i, 7E T AL R R B A, PRMTI fg L
Fe B T R BF 2 BL)R ( S-HDAg ) HRE 2R 13 37 5,
1 5% S-HDAg By 8% A5 =,k im s 2is T 2
JF 9 9 5 1) A2 1, i feft R AR B 4 77 AdoHcey Al
AdOx il PRMT1 f) £ Dy G 0] ] LA Sk 2 4100 il s
FERIAE P, Yk, PRMTI1 A )45 1 32 90 2 %
RER N 5555 57 MG 1 (STATL) 4r
ST A 38 B A S S AL S K 1 o s
JNE X P B YL i D R MR R, MUK
& Y« HBV 8 HCV i}, PRMTI fE % H 3t {k STATI
(ARG ZBR 31 457 5, I STATT 5 H 3% 1k 3 il 43+
PIASI (454, 1 #F STATI # [ DNA 5 ) T i 3
PRk, R ML BURG 5 g 1 2,

PLIAR YL IF R 75 5, PRMTI (1) T fig 2 % %
% 77 il % W, HBV 5 HCV B fie g 8 & (1 W
%2 W 2A (PP2A) 1y 3 ik, 1M PP2A 5 PRMT1 %%
4 AT f# 16 PRMTI 1) S297 {7 i5 & Lk W 1R £k, 41 %
PRMTI1 A9 3% 1, MM BH 1 PRMT1 & #5 X HBV }
HCV 458 9 B0 VE L 5w i 3= g 28 i I 22
[ B, PP2A i Al 41l il PRMT1 H 3 Ak & 1 4 & (1
H4, 5200 DNA 50518 52, 15 i 25 PR TF R gk Ji o
JiF 98 B XS BY . e Ah, 2 BB S 9% 7 X & 11 (HBx)
W fiE 18 5 5 PRMTI 45 & 4 il PRMT1 (94 4L 3h fE,
MR 3 2, 7955 B JIT 98 1y e Jre 12
2.2 NAFLD

NAFLD 5 It fE K 2 AU B bR 5 % U1 HH 5
PRMT1 7&K JR 9 15 5 db/db /N B K NAFLD # %

(9 T HE s #6308, 3% 4R %8 PRMT A BE7E T E 4 B
R vy 8 % B A P SR R B, PRMITI
W g5 A R AR TR R SR b R R -8
( Caspase-8 ) Fll Fas AH JCFE 1= 25 A4 A 96 12 9 15 A
T (CFLAR), 45 CFLAR ({3 R LM, IS
c-Jun ZHER WIS (INK ) {5 S g, dEmiie eI
HE G 05 A B, 51 % g P s Bk S A i i 1A
BB W) 2 A -y LS I -1a (PGC-1a) J&—
PG SRR 7, 25 FIEID R BEAR . BRI R
AL RIS AR S A 2 E e B PO e i Ak B Y
JH- 40 i of PRMTT (9 2635 7K F- T, [ B 400 2R
HEAEEE (TXNIP) 5% ) PGC-1a M Jig i A= B
HH 2 I A (1 238 K -t Th i, ml bk PRMTT 5 R )
SN G D5 A 1A DG 56 R R 3k, X 4R R TXNIP-
PRMT1-PGC-1o {5 5 4l /£ NAFLD H & 4% & 5 2L )i
PAER S, 4, PRMTI AT L 4L & PGC-1a
F C i B X 2K W A5, 15598 PGC-la
TPE, VTS A A SR R ik, RSN S SR
HESEZ, 40 PRMTI i 2835 1T LA 25 2 5 AT 4
JEL B S A2 KT 5 FE S IR R R . mIIRIKE
VS 1 BVBE R . 2 BUBE PR LA/ IN R R, RS
P R B JHF 20 g PRMITY 356 DR AT i 285 8 ARG AR 250 /)N LAY
MK B PRMT 38 gL Sk HERS 535 [ F O1
(FoxO1) [hKE &R 248 Fl 250 o s, fili 2 & A HI 3L
b, I S B (Akt) 450 FoxO1 iz 1k,
N B e IV == M N e o £ S
M 2635 5 76 BB PR IR A A db/db /N B, 4 S P
W 40 i PRMT1 3 R 2 42 33F FoxO1 ® R 1k, 410 il
AN W e s A N 117 e S
F 5% 2 B PRMT 76 2 15 T E % A % 188 °F- iy v % 4%
THEEMEMH, XA E PRMTL G AT 68 0] A2
fit NAFLD %1%
23 ALD

O A SCHRHRIE, TR 1 BE 107 M s 45 78 /) B
VPG RG VT 9% BB 19 I IE 41 40 PRMITI (1 3635 7K
G T, X478 PRMTI 55 ALD #9975 F2 4 56 P51,
{HJE 5T PRMTI1 #£ ALD ¥ 2 v Br ke (9 18 FEATS A7 A
%1%, Schonfeld %5 " % Bl PRMTI fE H! 2 1k RNA
454 5 11 hnRNP, R A% T 40 i #h A& €3 Fi1 C5 1 3%
KIKF, I 2SS R A5 /0N UM IR AR A R
SR 9T . PRMT 8 38 38 9 15 480 Ak 7 380 B2 1o 1 IF i
A0 0 I ) 2 A5 5 %) JHF R R B, TR ) i Ao
P A2 8 T2 356 RN HNF4a 14 3 38 sk 20 40 g 9 T2,



+ 280 ¢ [ b J Ak g 2 s 2022 4F 10 A5 42 B4 5 1)

Int J Dig Dis, October 25, 2022, Vol. 42, No. 5

M AR 32 20 6 P A 5 R S e B 40 L PRMITL
FE P 20 B 2 T 35T 5 B0 N BURF IDE 98 1 s i
R, SEUFARMET 2, B2 SR MG
JEF U b e i 2 J R DL SRR R, 7E ALD R
2 PRMT1 X B & fr A VR T, (HA A 27 A
i PRMT S22 2 0 4 4 A 10 M o 5 156 % 8 19 s
W A 25, Wang 45 B BT 5T kB, B PRMT1 3
[K] 22 35 R 08 W 25 JRIIRDRS 1k i 7 R S5 /0 BRUF JOE
HIL-1B, IL-6. TNF-a %5 P T 1 &k, HTHE
A% 06T R 0 A Ak B A T Y AT, DA T A
JUE 58 A s o7 F 4 B R T, DR A A

3 PRMTI1 5iF5E

3.1 PRMTI £ AT & 4 VE 7 #L4)

PRMTI1 7& it 40 i 9 (HCC ) H 3 i i g 4l 41
ik B, HRIKKE 5 HCC B3 1 SR 417
RE GRS, PRI B, PRMTIL Af L@
S AL AE K T - (TGF-B) {7 53 B A2 if i
AN b -1 FREE AL (EMT) ™, o B 1 i ik 4
2 ] I B 7R P OB 41 7 R 1A (CDKINTA ),
41 iy 5 75 19 B1 (Cyclin B1) F1 Cyclin D1 i %
KR UE R A0 M 4 s 2, PRMTL R AT DL 3 7%
STAT3 {553 [, A 1F Jii I 40w 1) 06 1k e 780 B9 7
JiF 9 Ja sh 4 e (LCIC) H, PRMTI fg #% 4% % A ¥
TBX19 1 55 8| £ i (A 2425 [+ (MFF) 193 8+
XA, AL AR 1 HAR3, 0% MFF, {2 LCIC
f) 28R A 43 24, DT B 5 LCIC A [ TR 5 58 A1 5L
TR T 5 7 g% B G /N U AR PRMTL SE R 3R 5K
RE w35 B AR LCIC 1 18098 BE 77 51 9 ol Jodoggg A= 4 17
L FEW A K (DEN) 8 Al 2 B 3235 5 1
T AR G T WE i gge /I BROBE 8 ofr I A v 1Y
PRMT1 A i fiff 55 240 Jf B A ok i 983 A DG B 052 44
L, Th i IL-6 19 23k K SF-, 1 T I i e 4 i 1
STAT3 {5538 i, {2 145 JFF HUE o 922 40 ft 3 s %0, b4,
AW LW AE N HCC AL hrA, BFHEIET- i
& -1 (PDL-1). PDL-2 [ /K *F 5 PRMT1 3 [H /K F
SEIEA G s R e R B, RBR PRMT1 3 [ fig
i % T 8 DEN 5 3 i) HCC /)N KU A b 98 =B PDL-1
M PDL-2 () ik, X478 PRMTI1 5 R e 5 %
WY AR, FLREA] LI A i S0 5 30 97 (T TE D)
AW
3.2 32w PRMTI & 77 I 5

B A WF 75 % W PRMT]1 7€ i Je8 08 & v % 15 25
HEAEN, X8R i PRMT1 3 ik ] fg 7

DLk 98 036 7 B AR 19 Jr 1l Li 55 PO g &
M, miRNA-503 fiE 5 PRMT1 mRNA fY 3~ 1% X
(UTR) 454, $0ifil PRMT1 3Rk, DA & 44 40 4l firb
B2 ZE . BB ) EMT IPERT, @ SR 4it Tk 7e
MR IT IR AR o

PTAE K, Bk £ (1 PRMTIL /Ny 116 &
G B T O < = W RS I R N S 8
JiR 98 0 3R I7 P R Y R AP R R, X o R Y
RITARMLE T 2k UYL MR 25 A A T AN TR,
PRMT1 41 il 551 3= %2 43 Ry 22 IR 45 5 or 50400 4 7]
SAM Z5 47 S I . AMI FI MS023 J& T £ ik 45
B AL, RS 2 06 3R WP 35 34 B A
JF g 2 M 3G 3 Y20 AR R, RE RN T
DCLX069 1 DCLX078 i it 5 SAM i wi 45 & & %
PO PRMT1 &3k (1946, 22 1 00 i JFF 0 P 983 40 i
By s B, eAh, /N TAEA Y Furamidine 1T [R]
5 PRMTI (1) SAM o s Fl 2 IR &5 & A0 s 45 6 K 1%
MHIVE T, e AR AR A ), Furamidine fE
] LCIC 1 108 B 7 K b Jed 40 Je i1 38 g 7
GSK3368715 J& H #if M — i A i R 28 56 B Bt 19
PRMT! # il 37, 38 o 5 2 K ) 58 4 45 6 o7 43
PIPPH] PRMT1 3% #3240 il 5 32 22 F 3097 L4k
&Sl L N R N SR N (N SRl T
FHF 1697 98 (0 AH DG 98 i . b4k, PRMT1 4
il 7 4E CLD y& 97 H A1 A e ik — PR &
4 BHEMRE

PRMT1 1 1k i) 4% 240 iR H b 2 28 O 35t 1% 15 1
() T B4R 4y, PRMTIL 15 i o % #5 3 4 24 1)
YER . PRMT1 3 o 8 45 JHF 98 5 95 52 i) S AL AA f 92
P52 s B M R 0 i, LA 2 5 I0E i 0 s
AN 0B B R R AR &AL 7/ SN N
NAFLD [ ALD 14 2 H & #5 5 & 2AE . Ak,
PRMTI1 5/ kA4 RIS B%EUIMHC. HAET
KT PRMTI #E CLD H/E A B 5% SE Al A i 55, LE
WA 56 PRMTI 7E95 B M R v 4E F 0 I 98 K 24
545 B AEAR AN S B0 B B, 1) PRMT1 7E ALD g 2
FF B AR B VE AR AE e 4, ML R Rt — 4
F 5% £ & PRMTI 7E 45 25 CLD " fiF & ¥ A9 4 H &
HHLH sesh, BRI aF R B L, BT R
A YA 5T PRMTL D)6, 55 1wl 5 R[] JEF
it PRMTY 5 DA A AR 2K /N RO 28 )32 o H T 4%
25 CLD #F 52 v, A #l[a] PRMTI & )7 CLD 2t 5
EANC S ESE



[ b v AR s 2% i 2022 4F 10 H 5 42 B4 5 3]

Int J Dig Dis, October 25, 2022, Vol. 42, No. 5

* 281 -

H m5 A > B8 1) 0 ) PRMTL A4 7N 23 30 16l
FGEH T4 IR T R 9T, X 86 24 4 16 I 98
VR 0 R W LA 5 2 — 2B B, [ L2 4
PR AT REEGGE. AN, OCT PRMTIL i 57 75 9% 2
PENF 96 . ALD K NAFLD H/EH i iiE >, 124
Mk, HA GSK3368715 i — /N T 25 W I A 1 A
I PRI E B BE . PR, e fAp 0 o HH B 2 e kL
SRR R 25

2 % x #

1 Moon AM, Singal AG, Tapper EB. Contemporary epidemiology of
chronic liver disease and cirrhosis[J]. Clin Gastroenterol Hepatol,
2020, 18(12): 2650-2666.

2 Park JS, Ma H, Roh YS. Ubiquitin pathways regulate the pathogenesis
of chronic liver disease[J]. Biochem Pharmacol, 2021, 193: 114764.

3 Yang Y, Sangwung P, Kondo R, et al. Alcohol-induced Hsp90
acetylation is a novel driver of liver sinusoidal endothelial
dysfunction and alcohol-related liver disease[J]. J Hepatol, 2021,
75(2): 377-386.

4 Tomasi ML, Ramani K. SUMOylation and phosphorylation cross-talk
in hepatocellular carcinoma[J]. Transl Gastroenterol Hepatol, 2018, 3:
20.

5 Cai Q, Gan C, Tang C, et al. Mechanism and therapeutic opportunities
of histone modifications in chronic liver disease[J]. Front Pharmacol,
2021, 12: 784591.

6 Blanc RS, Richard S. Arginine methylation: the coming of age[J].
Mol Cell, 2017, 65(1): 8-24.

7 Morales Y, Caceres T, May K, et al. Biochemistry and regulation of
the protein arginine methyltransferases (PRMTs)[J]. Arch Biochem
Biophys, 2016, 590: 138-152.

8 Wu Q, Schapira M, Arrowsmith CH, et al. Protein arginine
methylation: from enigmatic functions to therapeutic targeting[J]. Nat
Rev Drug Discov, 2021, 20(7): 509-530.

9 Tewary SK, Zheng YG, Ho MC. Protein arginine methyltransferases:
insights into the enzyme structure and mechanism at the atomic
level[J]. Cell Mol Life Sci, 2019, 76(15): 2917-2932.

10 Goulet I, Gauvin G, Boisvenue S, et al. Alternative splicing yields
protein arginine methyltransferase 1 isoforms with distinct activity,
substrate specificity, and subcellular localization[J]. J Biol Chem,
2007, 282(45): 33009-33021.

11 Wang H, Huang ZQ, Xia L, et al. Methylation of histone H4 at
arginine 3 facilitating transcriptional activation by nuclear hormone
receptor[J]. Science, 2001, 293(5531): 853-857.

12 Reintjes A, Fuchs JE, Kremser L, et al. Asymmetric arginine
dimethylation of RelA provides a repressive mark to modulate TNFo/
NF-kB response[J]. Proc Natl Acad Sci U S A, 2016, 113(16): 4326-
4331.

13 Zhao J, Adams A, Roberts B, et al. Protein arginine methyl transferase
1- and Jumonji C domain-containing protein 6-dependent arginine

methylation regulate hepatocyte nuclear factor 4 alpha expression and

20

21

22

23

24

25

26

27

28

29

hepatocyte proliferation in mice[J]. Hepatology, 2018, 67(3): 1109-
1126.

Yan Z, Wu H, Liu H, et al. The protein arginine methyltransferase
PRMT1 promotes TBK1 activation through asymmetric arginine
methylation[J]. Cell Rep, 2021, 36(12): 109731.

He L, Hu Z, Sun Y, et al. PRMT1 is critical to FEN1 expression and
drug resistance in lung cancer cells[J]. DNA Repair (Amst), 2020, 95:
102953.

Matsumura T, Nakamura-Ishizu A, Muddineni SSNA, et al.
Hematopoietic stem cells acquire survival advantage by loss of
RUNX1 methylation identified in familial leukemia[J]. Blood, 2020,
136(17): 1919-1932.

Dolezal E, Infantino S, Drepper F, et al. The BTG2-PRMT1 module
limits pre-B cell expansion by regulating the CDK4-Cyclin-D3
complex[J]. Nat Immunol, 2017, 18(8): 911-920.

Shibata Y, Okada M, Miller TC, et al. Knocking out histone
methyltransferase PRMT1 leads to stalled tadpole development and
lethality in Xenopus tropicalis[J]. Biochim Biophys Acta Gen Subj,
2020, 1864(3): 129482.

Hashimoto M, Fukamizu A, Nakagawa T, et al. Roles of protein
arginine methyltransferase 1 (PRMT1) in brain development and
disease[J]. Biochim Biophys Acta Gen Subj, 2021, 1865(1): 129776.
Murata K, Lu W, Hashimoto M, et al. PRMT1 deficiency in mouse
juvenile heart induces dilated cardiomyopathy and reveals cryptic
alternative splicing products[J]. iScience, 2018, 8: 200-213.

Sun Q, Fang L, Tang X, et al. TGF-p upregulated mitochondria mass
through the SMAD2/3 — C/EBPB — PRMT1 signal pathway in primary
human lung fibroblasts[J]. J Immunol, 2019, 202(1): 37-47.

Kim HJ, Jeong MH, Kim KR, et al. Protein arginine methylation
facilitates KCNQ channel-PIP2 interaction leading to seizure
suppression[J]. Elife, 2016, 5: e17159.

Hofweber M, Hutten S, Bourgeois B, et al. Phase separation of FUS is
suppressed by its nuclear import receptor and arginine methylation[J].
Cell, 2018, 173(3): 706-719. e13.

Jarrold J, Davies CC. PRMTs and arginine methylation: cancer's best-
kept secret?[J]. Trends Mol Med, 2019, 25(11): 993-1009.

Benhenda S, Ducroux A, Riviere L, et al. Methyltransferase PRMT1
is a binding partner of HBx and a negative regulator of hepatitis B
virus transcription[J]. J Virol, 2013, 87(8): 4360-4371.

Duong FH, Christen V, Berke JM, et al. Upregulation of protein
phosphatase 2Ac by hepatitis C virus modulates NS3 helicase activity
through inhibition of protein arginine methyltransferase 1[J]. J Virol,
2005, 79(24): 15342-15350.

Li YJ, Stallcup MR, Lai MM. Hepatitis delta virus antigen is
methylated at arginine residues, and methylation regulates subcellular
localization and RNA replication[J]. J Virol, 2004, 78(23): 13325-
13334,

Mowen KA, Tang J, Zhu W, et al. Arginine methylation of STAT1
modulates IFNalpha/beta-induced transcription[J]. Cell, 2001, 104(5):
731-741.

Christen V, Duong F, Bernsmeier C, et al. Inhibition of alpha
interferon signaling by hepatitis B virus[J]. J Virol, 2007, 81(1): 159-



[ b J Ak g 2 s 2022 4F 10 A5 42 B4 5 1)

Int J Dig Dis, October 25, 2022, Vol. 42, No. 5

* 282
165.
30  Duong FH, Filipowicz M, Tripodi M, et al. Hepatitis C virus inhibits

31

32

33

34

35

36

37

38

39

40

41

42

interferon signaling through up-regulation of protein phosphatase
2A[J]. Gastroenterology, 2004, 126(1): 263-277.

Duong FH, Christen V, Lin S, et al. Hepatitis C virus-induced up-
regulation of protein phosphatase 2A inhibits histone modification
and DNA damage repair[J]. Hepatology, 2010, 51(3): 741-751.

Park MJ, Kim DI, Lim SK, et al. Thioredoxin-interacting protein
mediates hepatic lipogenesis and inflammation via PRMT1 and PGC-
la regulation in vitro and in vivo[J]. J Hepatol, 2014, 61(5): 1151-
1157.

May, Liu S, Jun H, et al. A critical role for hepatic protein arginine
methyltransferase 1 isoform 2 in glycemic control[J]. FASEB J, 2020,
34(11): 14863-14877.

Zhang Z, Wen H, Peng B, et al. CDKN2A deregulation in fatty liver
disease and its accelerative role in the process of lipogenesis[J].
FASEB J, 2021, 35(4): €21230.

Finck BN, Kelly DP. PGC-1 coactivators: inducible regulators of
energy metabolism in health and disease[J]. J Clin Invest, 2006,
116(3): 615-622.

Puigserver P, Spiegelman BM. Peroxisome proliferator-activated
receptor-gamma coactivator 1 alpha (PGC-1 alpha): transcriptional
coactivator and metabolic regulator[J]. Endocr Rev, 2003, 24(1): 78-
90.

Choi D, Oh KJ, Han HS, et al. Protein arginine methyltransferase
1 regulates hepatic glucose production in a FoxOl-dependent
manner[J]. Hepatology, 2012, 56(4): 1546-1556.

Mookerjee RP, Malaki M, Davies NA, et al. Increasing dimethy-
larginine levels are associated with adverse clinical outcome in severe
alcoholic hepatitis[J]. Hepatology, 2007, 45(1): 62-71.

Wang W, Zhong GZ, Long KB, et al. Silencing miR-181b-5p
upregulates PIAS] to repress oxidative stress and inflammatory
response in rats with alcoholic fatty liver disease through inhibiting
PRMTI1[J]. Int Immunopharmacol, 2021, 101(Pt B): 108151.
Schonfeld M, Villar MT, Artigues A, et al. Arginine methylation of
hepatic hnRNPH suppresses complement activation and systemic
inflammation in alcohol-fed mice[J]. Hepatol Commun, 2021, 5(5):
812-829.

Zhao J, Adams A, Weinman SA, et al. Hepatocyte PRMT]1 protects
from alcohol induced liver injury by modulating oxidative stress
responses[J]. Sci Rep, 2019, 9(1): 9111.

Zhao J, O'Neil M, Schonfeld M, et al. Hepatocellular protein arginine
methyltransferase 1 suppresses alcohol-induced hepatocellular

carcinoma formation by inhibition of inducible nitric oxide

43

44

45

46

47

48

49

50

51

52

53

54

synthase[J]. Hepatol Commun, 2020, 4(6): 790-808.

Gou Q, He S, Zhou Z. Protein arginine N-methyltransferase 1
promotes the proliferation and metastasis of hepatocellular carcinoma
cells[J]. Tumour Biol, 2017, 39(2): 1010428317691419.

Ryu JW, Kim SK, Son MY, et al. Novel prognostic marker PRMT1
regulates cell growth via downregulation of CDKN1A in HCC[J].
Oncotarget, 2017, 8(70): 115444-115455.

Wei H, Liu Y, Min J, et al. Protein arginine methyltransferase 1
promotes epithelial-mesenchymal transition via TGF-B1/Smad
pathway in hepatic carcinoma cells[J]. Neoplasma, 2019, 66(6): 918-
929.

Zhang XP, Jiang YB, Zhong CQ, et al. PRMT1 promoted HCC
growth and metastasis in vitro and in vivo via activating the STAT3
signalling pathway[J]. Cell Physiol Biochem, 2018, 47(4): 1643-
1654.

Tang M, Yang M, Wu G, et al. Epigenetic induction of mitochondrial
fission is required for maintenance of liver cancer-initiating cells[J].
Cancer Res, 2021, 81(14): 3835-3848.

Zhao J, O'Neil M, Vittal A, et al. PRMT1-dependent macrophage
IL-6 production is required for alcohol-induced HCC progression[J].
Gene Expr, 2019, 19(2): 137-150.

Schonfeld M, Zhao J, Komatz A, et al. The polymorphism rs975484
in the protein arginine methyltransferase 1 gene modulates expression
of immune checkpoint genes in hepatocellular carcinoma[J]. J Biol
Chem, 2020, 295(20): 7126-7137.

Li B, Liu L, Li X, et al. miR-503 suppresses metastasis of
hepatocellular carcinoma cell by targeting PRMT1[J]. Biochem
Biophys Res Commun, 2015, 464(4): 982-987.

Wang C, Jiang H, Jin J, et al. Development of potent type I protein
arginine methyltransferase (PRMT) inhibitors of leukemia cell
proliferation[J]. J Med Chem, 2017, 60(21): 8888-8905.

Fedoriw A, Rajapurkar SR, O'Brien S, et al. Anti-tumor activity of
the type I PRMT inhibitor, GSK3368715, synergizes with PRMT5
inhibition through MTAP loss[J]. Cancer Cell, 2019, 36(1): 100-114.
e25.

Hu G, Yan C, Xie P, et al. PRMT2 accelerates tumorigenesis of
hepatocellular carcinoma by activating Bcl2 via histone H3R8
methylation[J]. Exp Cell Res, 2020, 394(2): 112152.

Xie Y, Zhou R, Lian F, et al. Virtual screening and biological
evaluation of novel small molecular inhibitors against protein
arginine methyltransferase 1 (PRMTI1)[J]. Org Biomol Chem, 2014,
12(47): 9665-9673.

(kA5 B #7 . 2022-03-10)
(A3 . =)



