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[ Abstract]Objective : To explore the effect of interferon(IFN—a) on expression of adenosine deaminases acting on RNA 1(ADAR1) in
Huh7.5.1 cells and the regulation of ADAR1 on HCV replication. Methods : The expressions of ADAR1 were measured in Huh7.5.1
cells post—treatment by ITFN-a (30 TU/mL) ,and the effects of [FN—a modulation were determined through addition of TFN-a following
addition of infectious JFH HCV (0.2 MOI) to Huh7.5.1 cells. ADARI siRNA knockdown,overexpression and knockout in Huh7.5.1
cells were incorporated to testify the relation of ADAR1 and HCV replication. Results : IFN-a induced the significant expression of
ADARI pl150 on both RNA and protein level (48 h;¢=10.400,P=0.007;72 h::=19.390,P=0.002) ,while the level of ADARI p110 re—
main stable (48 h;t=0.806,P=0.472;72 h:t=1.929,P=0.133) ,and the level of HCV RNA decreased significantly (48 h;t=10.170,P=
0.001;72 h;t=35.810,P=0.000). Overexpression of ADARI p110 and p150 inhibited HCV replication on the level of RNA and
protein (P=0.004,P=0.015). The replication of HCV increased by two folds after ADAR1 siRNA knockdown (¢=13.530,P=0.000).
Compared to intact cells, ADAR1 knockout Huh7.5.1 cells
enhanced HCV replication(1=5.259,P=0.023). IFN—« still showed
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replication.
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@B A, HETH Ik E3EPUR B2 YI0) HOV A
RORIK 95% LA b A5 U BYIF R AR T LIvh d g
Jattl, ORI VA A A SRR SRR 115 50 )
AERFFNARE R, PO 1 HRHT HCV S A B
IR HAEZEE X, THEK (interferon, IFN) J2 15 F
BT HOV B iy RAR e R i h i 5y v, H
HUFFE A B, TIEN 55 2 11 A0 PR Jo o S 36 2 410 1)
5 H (viperin) , THEZE I FEK 20 (interferon—stim—
ulated gene-20,1SG20) M R4S 484 H-1(guanine
nucleotide—binding regulatory protein—1,GBP1), 1] )
il HCV &, I8 IFN KW, RNA 4 i
(adenosine deaminases acting on RNA, ADAR1) f]f
RNA Y R EERe it B 1 | S BORE R 2 A 2B A
Miszm e i, WL At ADARL 24
2B, TR RIS 7 RIEA p150 FNLH i FRAHY
pl1054, HT{T, ADARI #8735 HCV & HIBL5EIFA
AH—24 , Taylor™ 1 Upadhyay 9% & BiAE HCV V&K
T2 TR EGE AP ADART Fik{E
HET HCV &4, i Schoggins Z5MH] FH 18 95 2 1 %
5 ADART J5 - BEA RN EHOG HOV & 4 A4 0] 2
i, EL A LR, [ Jiang 45 2R A6 I 3]
ADARI 9B HCV VR, LRSSy 22 5 nl fEfE T
AR 5oy HCV V3 PR 20 52 i -7 40 B PR AR Ak
K IERBEA A HCV ARG R 55, JFHT HCV
RSN ML RGN BB PR T HCY
15 FAHEAE R EOARE G2, BT, AR5 R H]
JFH1 HCV R R GEAE AN AR Huh7.5.1 Hsi
ADAR 5 HCV ZHIEA&,

| RS

1.1 244

DMEM/F12 55 #2025 % B 25 11 B i 4 1003 (FBS,
Gibeo, 6 ; HRF K il H K (Life Technologies, 3¢ [® ) ; BT
ADARI1 (Santa Cruz, 3 ) HCV Core FTIRFI BT Actin(Sig—
ma, S ) ; ADARL Uk (F PR BE R} RS Bl 2 2= B pg A k%
Ui ), siADART M siRNA B % B8 (si-NEG , GE Dharma—
con, 3 [E ), ADAR] Crispr gRNA ( GenScript,, USA ) , G418
( Promega , J¢[H ), YL F Lipofectamine LTX #1 RNAiMax
(Life Technologies, 3¢ [E ) , Western blot Z&# ¥ (RIPA ) M 5 H
HEETI] 75 (Sigma, FE ) s RNA $2HL QIA Shredder and RNeasy

kit (Qiagen, 32 [ ) , 2T 2¢ 5% PCR 41X QuantStudio® 3 system
(Applied Biosystems, 3 [E ) ,SYBR Green Master Mix (Thermo
Fisher Scientific, 5 [H) ,
12 @p3Esc & HCV &

Huh7.5.1 F1 HCV FALAK JO/TFHL JFORL kM (i o ap 5 24
e hY T bR A B B (5 5 A R B 7R T o8 ARG 7R 56 (DMEM
10%FBS F1 1938451 , B T 37 °C .5%C0, 16 iR 1H 55 3544
it Y Huh7.5.1 AIARLAY SEEZHAA J6/JFHT J HCV 2a 3L
R U B 0.2 YL 2 E] (multiplicity of infection,
MOI) , THE G555 2 RIZHMA
1.3 siRNA #3

Huh7.5.1 £ i FH IR Ak 8 Al 6 FLAR, 1991 2 x
10° NI, 208 Lipofectamine RNAiMax §5 %4857 Ui e | 4+
£ sSiRNA BAPEXT IE (siNeg) F1 siADAR 5 RNAiMax JR &
W, T EE BRI 6 fLH, si-ADAR1 € £~ 20 nmol/L,
HR A 2 T b e B SR A, 2 LS5 72 h Al mRNA
EAEESSU
1.4 ADARI 8k 4 ik (ADARI-KO Huh7.5.1) ¢ 3£ 7%

Crispr gRNA J¥ 9 5 e i 3235 204K pGS—gRNA—-Neo )i,
JH LTX 5% YLl 50 44 gt pGS—gRNA—Neo il Cas9 &35 JFUkL
2 Huh75.1 400, J5 48 G418 ffik3kf3 ADAR1-KO Huh7.5.1
YA, AT mRNA FIEE F/KOP3IE , B ADAR1-KO
Huh7.5.1 40 A 4G Huh7.5.1 410035 5% )5 %% HCV JFHI,
TR 3 ML, B mRNA FEE (A 600 HCV & ]
1.5 ADARI id &3k

Huh7.5.1 4 a4 5 , F Lipofectamine LTX DNA %
IRFEYE ADART Bk (p150 . p110) FIXF Ak pCMV , 4341
2 g, B U AR T
1.6 RNA #234= qRT-PCR

YL R 3 RINAEAIMY , 58 245 B Qiagen RNA FEHH
£ (Shredder and RNeasy kit) 47, ABEALE | PR 4 cDNA 35
A A UL 457647 mRNA 304 5% (High—capacity ¢cDNA
reverse transcription kits) ,cDNA F-20 CIR/FREF . SR 2¢
& PCR Y QuantStudio® 3 system #E4T PCR JZ By, JEFR 5514
95 °C 5 min,95 C 15 5,60 C 60 s, GAPDH P} 2, H Ky
F GAPDH BI¥FFIILF 1, DL 2726 Jr ki M4 H 3L R AR
JIESuy o

%1 QRT-PCR #&ilFT A4
Tab.1 Primers for gRT-PCR detection

A SIMIFSI(57-3")

ADARI pl10 37 : GGCAGCCTCCGGGTG
T : CTGTCTGTGCTCATAGCCTTGA
ADARI p150 E#i7 : CTTCCAGTGCGGAGTAGCG
T : CTGTCTGTGCTCATAGCCTTGA
GAPDH 37 : TGTGGGCATCAATGGATTTGG
N : ACACCATGTATTCCGGGTCAAT
HCV JFH 37 : CTGTCTTCACGCAGAAAGCG

TF%: TCGCAACCCAACGCTACTCG
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1.7 Western blot

ORI AN, 4 CTIv PBS 8 2 8, In A& 1
TR RIPA 85 2, vK 1 240% 20 min,4 °C 12 000 g
B0 15 min, BRI T8 EP 45, BCA YAIER IV, B30 mg
I, A ARG W, 3P 10 ming L NuPAGE Novex
pre—cast 4%~12%Tii i SDS-PAGE JE /&5 14, E BB E
HFREF AL (NC) L, 5% BNE W= A1 3 h Je i E —41,4 Cit
o R H L TBST VB (10 min x 3 YK)J&, —HiWEE 1 h, TBST
S ECL 35 i (g
1.8 FIEHT

BAEGERIER I GraphPad Prism 7.00 YEAT40T270 47, 28
P AR + B 22 (v = 5) F0R , 2 A1) HLBER FAIRSEFEAR o6
5, 22 2B ) 2 S MR FH B DR 3R 22 00 W, AL ) 7 7 L A
K H Dunnett— 8387715 KK HE «=0.05,

2.1 TFN-o 474 HCV 2], Bl B i5 -5 ADAR1 #9 %%

Huh7.5.1 40t 24 b J5 , 2 A JFHL HCV 2L 41
2,4 h 5 A TFN—o (8 30 TU/mL), Z )5 48 h A1 72 h
WA 4N, Western blot Fl qRT-PCR 43 $I7EA% R FI 5 (H 7K -
Kl ADART HCV RNA 1l HCV &0 E AR 24k, 455 0
7~ ,ADAR1 Fl HCV RNA Bifi IFN—o 420 3 ] AS [7] 52 B[]
A5k, ADARI p110 mRNA Fik @ 7E IFN-a 20T 5 A
W, 2 F LG4 2 X (48 h:1=0.806,P=0.472;72 h:i=
1.929, P=0.133) ;T ADAR1 p150 mRNA Fik it 0] B 71,
IFN-o fil3% 48 h 1 72 h 5K 40 FRAH L4, ADART p150 45
3G 4.97 1% (48 h:1=10.400,P=0.007) Fll 6.53 £ (72 h:i=
19.390, P=0.002) , HCV RNA F ikl 2 24 , 525 (%
HEZH A L6, HCV RNA 7K SF- 43 3 F % %2 32.30% (48 h:t=
10.170, P=0.001) 1 25.00% (72 h:1=35.810,P=0.000) (£ 2).
RSIRAE R IFN-«_E1H ADART p150 2635, I B &
#il HCV & il . Western blot £l ADAR1 A1 HCV core & 172
I AR R RS (B 1)
2.2 itk ik ADARI #p4 HCV A 4|

Huh7.5.1 ZM 555 ADART ATk (ADAR1 p110
H1 p150) , I8 pCMV TG G4 oAy (9144 %) JR ks, 24 b Jg&

Yu JFHL, MEAREERFE 48 h UKL, $2H RNA R AT,
qRT-PCR & Western blot Kl HCV RNA FIE [, 455 s
ADARI #3355 , HCV £ Huh7.5.1 A HIREAR, T 250007
$Z7R ,ADARI p110 1 p150 iF 3365 , 40 HCV RNA FH X
%‘z‘kﬁiﬁ*ﬁﬁsxfr e b 25 7 B G223 L (F=14.350,
P=0.005), #—LFIFH Dunnet— PP HLE R, 5B IR
AHEL ,HCV RNA K43 3 FRET 46.63% (p110:P=0.004) Al
60.01%(p150:P=0.015) (% 3), [AIH} Western blot {Z7RADARI
1 3RiE 5 HCV Core 2 [ 2 UAHML T RERE S (K2), Likss
Y45 R ADARL p110 Fl p150 1] LI HCv &,

15

X
Lo T

0.5

HCV RNA X[ 32

0.0
IFN-a -

A. qRT-PCR #: TFN-« 1’EFFJ HU}E HCV [RAR ks

i = pll0
== pl50

e 8
6
2
0

IFN-a =+ =+ -+ - +

ADAR1 mRNA #ixf#

B. qRT-PCR &3] IFN-a ﬁfﬂ% Ty i ADARI pl 10 #1 p150 3K

ADARI pl110
IFN-«a - -
D2 D3
C. Western blot #] TFN—o VS AHEE 1265
a:P<0.01

B 1 IFN-o YEFAJE HCV Core 1 ADAR1 KR i%
Fig.1 Expression of HCV Core and ADART1 in Huh7.5.1 cells
after IFN-treatment

% 2 IFN-a {EFJE HCV RNA 1 ADAR1 HJ#H¥T RIXE (n=3)
Tab.2 Relative quantity of HCV RNA and ADART after IFN-treatment ( n=3 )

ADARI
Lb3m HCV RNA Xtk i
p110 p150
48 h 72 h 72 h 48 h 72 h

EE 1.00 £ 0.08 1.00 £ 0.01 1.00 £0.20 1.00 £0.15 1.35+0.12 1.35+0.10
IFN4 0.32 £ 0.08 0.25 +0.03 1.11+0.13 1.21£0.11 4.97 +0.65 6.53 £ 0.45
X 10.170 35.810 1.929 10.400 19.390
P 0.001 0.000 0.133 0.007 0.002
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% 3 ADAR1 i3 &RIEfF HCV RNA ftE3tRIEE (n=3)
Tab.3 Relative quantity of HCV RNA after ADAR1

overexpression ( n=3)

205 HCV RNA A% ik i
pCMV 1.00 +0.12
pl10 0.47 £0.16
pl150 0.60 £ 0.09
F 14.350
P A 0.005
a

il

jﬂ 15 I

#®

7 104 =

E _—

Z 05 T

(a1

=

g 00 : T

pCMV  pl10  p150
a: P<0.01

A. qRT-PCR ¥l ADARI i26ikJ5 HCV RNA ik

HCV Core

ADARI p150
ADARI p110

GAPDH

B. Western blot %l ADAR1 1345 HCV Core 25 1355

2 ADART i#5i%fE HCV mRNA #1 Core & A FRik /K E&il
Fig.2 The level of HCV mRNA and Core protein after ADAR1

overexpression

2.3 T ADARI 428t HCV £ 4]

1234 BUE) ADARI siRNA %5 ¢ Huh7.5.1 40§ 5 45 3
XK, R E B PCR A A Western blot £l ADAR1 1E
mRNA JCOFFIEE K315, 3 4 2000 s, 3 40
ADARI1 WIRIBAEEG 2% 2 5% (p110: F=21.110, P=0.002;
p150: F=82.700, P=0.000) . i#f —25FI H Dunnett— Wi FLL#
W1, 5 siNeg X HEAH LL , siRNA F )5, ADART p110 Fil p150
T HTE mRNA K50 BIFAR R 29.40%F1 27.00% , 2% 74 5
P17 X (P=0.000,P=0.000), ADARI1 siRNA FTHERCRAEE
K-t AS R 5E (18] 3B) , Huh7.5.1 4005 ADAR] T4
55 2 KE&Ge HCV JFHL,72 h 5K HCV mRNA FIZE (3%
TR T 280 HT R A IRET G 3 LHIMAFAESei2F 25 57 (F=
147.800, P=0.000), Dunnett— B# LA, ADART TG
HCV B RNA /K5 siNeg X HRZH 57 2.66 15, 2 % LA ST
2ERL(P=0.000) , FEHAKF B st R, 10 ADART +
PYLJa HOV I3 (K 3B) , &5 L4558 %0, ADART #l4l
HCV &l

#* 4 ADAR1 F#t/g HCV RNA 3 FRix= ( n=3 )
Tab.4 Relative quantity of HCV RNA after ADAR1 knockdown

(n=3)
HCV RNA #H%f ADARI
Fikht pl10 pl150
25 IR 0.90 +0.12 1.00 +0.20 1.00 +0.10
siNegFAPEXFHE  1.0120.10 0.93+0.14 0.87 +0.01
siADAR1 2.66 +0.19 0.29 +0.07 0.27 +0.08
F 18 147.800 21.110 82.700
P 0.000 0.002 0.000
a
34 |
il
)
= -1
s
= 1+
-
&)
==}
0 1 L]
Intact  siNeg ~ siADARI

a:P<0.01
A. qRT-PCR ¥ ADAR1 F¥tj5 HCV RNA (55

ADARI p150

ADARI pl110

HCV Core

GAPDH

siNeg siADAR1

B. Western blot ¥l ADAR1T F4fi5 HCV Core 25 [ 3514

3 siRNA F#i ADAR1 fIRX 12 HCV &l
Fig.3 siRNA knockdown of ADAR1 promoted the replication
of HCV

2.4 Crispr/cas9 &% ADAR1 & HCV £ #13§m

gt 2PAESE ADARL 4% HCV &, B T Crispr/cas9
TR AW RIS T 1 Fk ADARI B4 Huh7.5.1 40k
(gRNA-KO Huh7.5.1), 4iifik ADART mRNA I /KB
MG 4A), HA ADART A9 mRNA J8i2) 94.529% , 2545
GiiaE i X (56 5,1=35.810, P=0.005) , 7EM LR | 44 5 0440
JiL Bk T ADART @ % 20 ik AH ) 85 H 4l AR ,24 b e B g
HCV, AN BRI ANMEL B SRR 85 ., 45
IR, SR Mk AL gRNA-KO Huh7.5.1 40 HCV
SN 3.26 43 (1=5.270, P=0.023) , #—53F 5% ADAR1 7
Huh7.5.1 il HCV &l (& 4B)
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#* 5 ADAR1 BiB&/5 HCV RNA fItE3tRIEE (n=3)
Tab.5 Relative quantity of HCV RNA after ADAR1 knockout

(n=3)
AbF HCV RNA MiXf3ikit  ADARI pl10
25 [ I8 (Intact ) 1.000 + 0.220 1.000 £ 0.050
ADARI1 B (gRNA KO) 3.263 +0.710 0.055 +0.014
(18 5.270 35.810
P8 0.023 0.005
i a
= o1s
i
% 1.0 ———
Z 05
=1
5 00 Y ==
T Intact gRNA KO
a:P<0.01
A. ADAR1 % Huh7.5.1 4iifif 22 &7
i :
&5
g
& T
= 3
=
% 2
= I—"‘—I
(&) 0 T T
= Intact  gRNA KO

HCV Core _
b:P<0.05
B. ADARI RB&J5 HCV (45 il 5t
B 4 ADAR1 BiFR#t HCV &l
Fig.4 Knockout of ADAR1 by Cripsr—cas9 system promoted
HCV replication

2.5 IFN 47 HCV 3k o-idid ADAR1 X 445 R

S —HF5E ADART 78 IFN - -5 B30 TR T T 98 0
FEFP AU/, ADAR] A 24 h 5 IFN—o A3 (3R 30 1U/
mL) , FE Y5 72 h R R FUKERGI HOV £ik, £ 6
7, IFN—o ZbBRJE | A% BE (siNC) Fl siADAR1 ZbFRZ
HCV RNA FIEE K- B A2 240 i (1=6.724, P=0.005 ;1=
9.146,P=0.001) ; M Hi5E IFN-a ZAbFE, P4 ADAR J5 HCV
mRNA FIE KV 28 7 TG # 5 L (1=1.627,P=0.182) , iX i
B T4 ADARL 5200 T IFN-a FIBUREE/EA {2 ADARLIFA

J& IFN—-o FOPTIRERAE R P R 8 SRR 1% T ADARLAR , H:
fl P F FE A2 2 5 IFN—a STHCV BEIER (E 5) .
%6 ADAR1 F#J5 IFN-o %t HCV RNA 7K E 240 ( n=3 )

Tab.6 Effect of IFN-a on mRNA expression of HCV following
ADAR1 knockdown ( n=3)

Kby siNC siADARI ¢l P
S 1.000£0.130  1.960+0.210  6.724 0.005
IFNZH 0.437+0.116  0.610+0.143  1.627 0.182
i 5.669 9.146
Pl 0.005 0.001
a
il Iﬁ
'g 25 2
® 2'0
-;v d
= 15
% 1.0 | |
=05
&) 0.0
T IFN-a - - + +
siNC  + - + -
siADAR1T - + - +

a:P<0.01
A. qRT-PCR #ll HCV RNAZA

ADARI1 p150 —
ADARI p110 | ——

GAPDH
B. Western blot #ill] HCV Core %5 13515

5 IFN-o i#iT ADART #l# HCV £l
Fig.5 ADAR1 mediated the inhibition of HCV replication
by IFN- o

303 it

ADARI J&2—F' RNA 4, 25 RNA # 5k 5
45 . ADARI fESE0 RNA H575E 07 5 IR IS (A)
I B8 e A2 S U B IEERS (1), 2B U G, 5
AR LN & A B G RREAE AT TR Y 41
Al R B R A SCRI T JFHT HCV AR
A1 41 L B e R Se W 5 I 9 40 e &R Huh7.5.1 h
ADAR 5 HCV Z A& , S5 99E5E ADART 0] LU
#il HCV &, HAS T IFN-a X HCV 2 i 14
YEH,

ADARI A7 2 FIEY U SAG A DO TR] % S ai
SR SEIEEIE N K2 110 kD 1150 kD 2 Ff
B, pl10 AL SRR 1M p150 A TR FEFE R
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FEIRAIBA p150 2B 534 A 4 A RN 20 5T
pl10 EZE N FAMAZ , B AR AR b & 24
&, LU Ry 5 BR AR B A 5 B , 76 & il 1 # rp
32316 ADARL 445, 0 HCV AT B 505 B
(HDV) B A CHE 52 ,ADAR1 p150 Al p110 7£
Huh7.5.1 408 mT LAl HCV &, Z i
S5 LB — 20T BB SE TSR - R T HCV
FERA LG+ AR A SRIRYAAL, ADARD A
3 ANGER I N KU A Z-DNA 454 45 F el %
RNA JF 9456 450380 C ol 2 B2 /3, ADAR 1
ARG S S E I ERA—2, T —
LRSS RIS IR ADART 7EHuh7.5.1
T HCV S HI T RE4s F4 5

ADART JFE 8 R RIALH L 2%, KAk
2 Fl, RNA Zi M FIHE RNA Zif K H6i%, ADAR1
I RNA B BTG 1R S HCV BRIZ ik 75 A
W EE KA A—to—1 g, E T FE ARG 2 RNA A 3590
WG REVE -0 ] RNA b G vt 2 3% BIHDV
%< e HDV B GL?; 53 4 L ADART AJ 4] IFN
A R R (protein kinase R,PKR) & T4 %
P15 -3 (interferon regulatory factor-3,IRF3) ]
TR S T S T T R 1 A RO, VR T
il ASCHFFE & B, Huh7.5.1 4 rfid %65 ADARI
J&i ,JHCV 5 HIFEAG, A siRNA T4E#8 ADARL )5,
HCV S #I34n,iE8 ADAR1 7E Huh7.5.1 4 rpm
il HCV &, %54 Taylor 55T , ADART A fE
2% HCV (19 RNA T & s s

Y35 FEAE R h IFN—o 1940 HCV VEHRCR B
F MU R, IFN-o B2 BN N 72 5
Horr | R CHE RS AR SCEE R R ADAR] B
SR IFN-a 355, I ACHEA S HOV AEH] (HIfF A&
IFN-a K441 HCV VEFHERE R  TFN—o AR i
Je = A RO T I Z , H RTAR 2285007 P A e
R PE BN A FER H TFN - AR & BARRL
7 PP A = 2SRl 2 5 B —2U0 R B A
FARTRETF A, A A58 & PR TFN—« 2500 R 1] &
FEBUG RE AL 75 1Y S AR ] (RTS8 25007 A
A —EN T IFN-a PR EEMERRSS, 1 H W
BE A B AR A 2 A B AR S AL A R
PO TFN=-o 36, 40 QTP RIS R A B9 HCVIE
SEFHE IR 7 NS1 2R (400 kst g 1
IFN—a FUREEpLEI S 2 A R Tk — 2D

Z % x #

[1] Falade—-Nwulia O,Suarez—Cuervo C,Nelson DR, et al. Oral direct—

acting agent therapy for hepatitis C virus infection:a systematic review

[J]- Ann Intern Med,2017,166(9):637-648.

[2] Schoggins JW,Rice CM. Interferon—stimulated genes and their an—

tiviral effector functions[J]. Curr Opin Virol,2011,1(6):519-525.

[3] Song C,Sakurai M, Shiromoto Y,et al. Functions of the RNA edit—

ing enzyme ADARI and their relevance to human diseases[]J]. Genes,

2016,7(12):E129.

[4] Samuel CE. ADARs:viruses and innate immunity[J]. Curr Top Mi~

crobiol Immunol,2012,353.163-195.

[5] Taylor DR,Puig M, Darnell ME, et al. New antiviral pathway that

mediates hepatitis C virus replicon interferon sensitivity through

ADARI[J]. J Virol,2005,79(10) :6291-6298.

[6] Upadhyay A,Dixit U, Manvar D, et al. Affinity capture and identi

fication of host cell factors associated with hepatitis C virus(+) strand

subgenomic RNA[J]. Mol Cell Proteomics,2013,12(6):1539-1552.

[7]  Schoggins JW,Wilson SJ,Panis M,et al. A diverse array of gene

products are effectors of the type I interferon antiviral response[J]. Na—

ture,2011,472(7344) . 481-485.

[8] Jiang D,Guo H,Xu C,et al. Identification of three interferon—in—

ducible cellular enzymes that inhibit the replication of hepatitis C virus

[J]. J Virol,2008,82(4) :1665-1678.

[9] Lindenbach BD,Evans MJ,Syder AJ,et al. Complete replication of

hepatitis C virus in cell culture[J]. Science,2005,309(5734) :623-626.

[10] Okonski KM, Samuel CE. Stress granule formation induced by

measles virus is protein kinase PKR dependent and impaired by RNA

adenosine deaminase ADARI[J]. J Virol,2013,87(2):756-766.

[11]  Suspene R, Petit V,Puyraimond —Zemmour D, et al. Double -

stranded RNA adenosine deaminase ADAR~-1-induced hypermutated

genomes among Inactivated seasonal influenza and live attenuated

measles virus vaccines[J]. J Virol,2011,85(5):2458-2462.

[12] Casey JL. RNA editing in hepatitis delta virus[J]. Curr Top Mi—

crobiol Immunol,2006,307.67-89.

[13] Metz P,Dazert E,Ruggieri A, et al. Identification of type I and

type Il interferon—induced effectors controlling hepatitis C virus repli—

cation[J]. Hepatology,2012,56(6):2082-2093.

[14] Chen J,Wu M,Zhang X, et al. Hepatitis B virus polymerase im—

pairs interferon—a—induced STAT activation through inhibition of im—

portin-aS and protein kinase C—3[J]. Hepatology,2013,57 (2):470-

482.

[15] Hiet MS,Bauhofer O,Zayas M, et al. Control of temporal activa—

tion of hepatitis C virus—induced interferon response by domain 2 of

nonstructural protein 5A[J]. J Hepatol,2015,63(4):829-837.

[16] Mibayashi M, Martinez—Sobrido L,Loo YM,et al. Inhibition of

retinoic acid—inducible gene I-mediated induction of beta interferon by

the NSI protein of influenza A virus[J]. J Virol,2007,81(2):514-524.
(WAERT  HAL)



