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i ZE] B HITTIZE AFN) o Bl HepG, 2. 2. 15 )5, ¥ 2085 11 B mRNA 4748 B fi 16 2 IAE 3G
(apolipoprotein B mRNA-editing enzyme catalytic polypeptide-like 3G, APOBEC3G) Zik 1520 , LA K 4] £ #1] Ja-
nus I — (5B 55 S B0E T JAK-STAD (F 248 2 5 5 5 APOBEC3G 3 H# 284, HiE %t HepG,
2.2.15 U 25 AR FHE (0.1,10" 1107 ,10° ,10* U/mL) IFN-o 43 8 h B, L& 10° U/mL IFN- $il3# 2.4.6.8.
10,12 b Bsf, WSC B 4 M sl 0 3 V. O T S I 9 5l S e i I i SR 5 B S B (RT-PCR) J Western blot f ]
HepGs 2. 2. 15 4l APOBEC3G.STAT-1 mRNA J2 & F1HIZE 5K T 7 FH BEEE G028 W Bt 36 CELISA) #:30 41 g
Bt B QB R B MBUR S e PR (HBsAg 5 HBeAg) 7K, i FHSE BT 26 i PCR & RT-PCR 435 kil
W HBV DNA KDL K4t HBV mRNA K, 58 J6 IFN-o(0 U/mL) Jj3% it HepG, 2. 2. 15 4 jifg
APOBEC3G ik /K FARME . Bl# IEN-o ¥R AYTH 5 - APOBEC3G mRNA K /K& 4 T8 IFN- ¥R % 4 10
U/mL i}, APOBEC3G Fik E i - 3 H STAT-1 4> F mRNA K& F M E L BIRZE ST .5 APOBEC3G F#ik
HRIPATAHE, B TFN-o FI3 T (8] 9 22 4, APOBEC3G % ik 5 W 2 I 5. 8 h B3k 31 fme 8 205 70 T B
10* U/mL IFN-o i3 8 h i}, HepG, 2. 2. 15 A d5 37 I 1 b HBsAg, HBeAg, HBV DNA K 4iifi tf HBV mR-
NA K] B AT IE IFN-o A HepG: 2. 2. 15 41, 4518 IFN-« AE¥E S HepGs 2. 2. 15 4 F 5 APO-
BEC3G, f£— & {5 [N - APOBEC3G #3235 5 TFN-o (47 & . 7 F I 8] 52 1E A8 3¢5 ITFN-o 755t APOBEC3G 1y ik
Al B R R R TEE AL 22— IFN-o 2 % % JAK-STAT {5538 il APOBEC3G 3£k, — & Z A1)
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Expression of APOBEC3G induced by interferon-alpha in HepG, 2. 2. 15 cells

WANG Lu-wen', CHEN Hu:i'?*, CHU Xiao-gang'?, YAN Shao-nan', GONG Zuo-jiong' (1
State Key Laboratory of Virology, Renmin Hospital of Wuhan University, Wuhan 430060,
China;2 Disease Prevention and Control Center of Wuhan , Wuhan 430079, China)

[Abstract] Objective To study the effects of interferon-alpha (IFN-a) on apolipoprotein B mRNA-editing enzyme
catalytic polypeptide-like 3G (APOBEC3G) expression by stimulating HepG, 2. 2. 15 cells with IFN-«, and to pre-
liminarily investigate whether Janus kinase-signal transduction and activators of transcription (JAK-STAT) signal
pathway participates in the regulation of APOBEC3G gene transcription. Methods HepG; 2. 2. 15 cells were trea-
ted with various concentrations of IFN-¢ (0, 1, 10", 10?, 10°, 10* U/mL) for 8 hours, or with IFN-q of 10° U/mL
for 2, 4, 6, 8, 10, 12 hours. In the above-mentioned time, cells or cultural supernatants were collected. The mR-
NA and protein expression levels of APOBEC3G and STAT-1 in HepG, 2. 2. 15 cells were detected by real-time flu-
orescent quantitation RT-PCR and Western-blot respectively. The levels of HBsAg and HBeAg in the cultural su-
pernatant of HepG, 2. 2. 15 cells were detected by ELISA. The levels of HBV DNA in supernatant and HBV mRNA
in cells were determined by real-time PCR and RT-PCR respectively. Results The expression level of APOBEC3G
was very low in HepG; 2. 2. 15 cells untreated with IFN-o (0 U/mL). With the rising of IFN-¢ concentration,
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APOBEC3G mRNA and protein level rose progressively. When IFN-¢ concentration was 10* U/ml., the expression

level of APOBEC3G was the highest. Moreover, the expression level of STAT-1 mRNA and protein also rose pro-

gressively, which appeared with APOBEC3G expression amount parallelly and relevantly. With the extension of

time with IFN-q stimulation, APOBEC3G expression level rose obviously, which reached the highest at the 8 hours,
and thereafter dropped gradually, When IFN-¢ of 10* U/mL stimulated 8 hours, the level of HBsAg, HBeAg,
HBYV DNA in cultural supernatant and the level of HBV mRNA in HepG; 2. 2. 15 cells were obviously lower than the cells
untreated with IFN-q. Conclusion IFN-¢ can induce HepG; 2. 2. 15 cells to express APOBEC3G. Within the certain lim-

its, APOBEC3G expression presents positive correlation with IFN-a dosage and action time. The expression of APOBEC3G

induced by IFN-q may be one of antiviral mechanisms of IFN-a. Whether JAK-STAT signal pathway participates in the ex-

pression of APOBEC3G induced by IFN-¢ need further study.

[Key words] APOBEC3G;interferon-alpha; HepG, 2. 2. 15 cell; STAT-1; hepatitis B virus

BN HE H B mRNA Zi 48 B it 1L 2 JIkAE 3G
(apolipoprotein B mRNA-editing enzyme catalytic
polypeptide-like 3G, APOBEC3G) 2 A& [E A o %
FRGUIL G » FAT T 050 22 8 T35 1 ]l i g e (OO Jid
GILL Iy PREWE (U 75 505 B Ak P 24 % AR A 58
5 BB vif BRFE (A viD A SR B e 25 (HTV)-1
AR 2, BF9E BRE ), APOBEC3G FE AR AMA
AN 2 R4 1 CHBV) &2 i L 5 i F HAe AT
LR TR KT ARA SR T 40 v g e 42
Pt HBV FERTH AT A ERE . TR AFN)-o @
TS A Y TEIN 3005 P G5 B 22 b 0 7 2
F1 . i 8 mRNA FEf#7 . IFN-o B2 0 T8
P HBV J& YL (936 97 {0 TFN-o 78 JI- 40 g o 410 11
HBV & il (4 537 HL i A+ 052 . AF5E i
M EE IFN-o #3#% HepG, 2. 2. 15 4 i J§ APO-
BEC3G ik 1784k, % IFN-o % AT40 i o APO-
BEC3G Fik 2, 01258 1] Janus i — (55
1L N 5 30% F (Janus kinase-signal transduc-
tion and activators of transcription,JAK-STAT){g
SHE AR S S APOBEC3G R3S i+ .
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1.1 @@z & IFN-o #1#  HepG; 2.2. 15 4ififg
HAS ZEAARAER IZ MR & A A 1 HBV DNA,
TEAN LRGSRt AR b L i A MY BB TR R Hh ) 5 57
thr i £ R AR T P )R, e BT )R (HBsAg,
HBeAg) &z HBV DNA., ¥ HepG, 2. 2. 15 itk
& 10% a4 1M 100 U/mL F8 2,100 pg/mL
) DMEM ¥ 3% i) (Invitrogen 2\ &]) 37°C,
5%CO, WRIF KT F . R 12 FLEG IR FEAS TR
FH TFN-(0,1.10' . 10?,10° ,10* U/mL) 4% 8 h
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i, AR AEFH 10° U/mL IFN-o $il3# 2.4.6.8.10.12
h B WSCEE AR MRS 5 L VWA T AT R

.2 EHRALZTERZIRABEAR N (RT-
PCRY#m 1 i Trizol i3] (Invitrogen /7)) %
VLI HE HL AN I B RNA, 5% 5t W AR & A 25
pL:RNA 2 L, Oligo(dT) s 51 1 pl.5 X W 2%
W 5 pL. 10 mmol/L ANTP 1 pL.50 U/uLl. RNa-
sin 0. 5 pl, 200 U/pl. MMLV i % 585 1 pl,
DEPC-H,O 14.5 L JRA)JEE 42°CHFF 1 h, LI
SR A, SYBR Green 1 h2¢ 44 kL, GAP-
DH 2 N 2, #4755 i 2¢Ot & PCR A5 I 40 i
APOBEC3G, STAT-1, HBV mRNA 7K, APO-
BEC3G 5|4 (284 bp): ki 5 — GCTGTGCTTC-
CTGGACGTGA - 3", Fiff 5° — GGTGGTCCA-
CAAAGGTGTCCC - 3'; STAT-1 5[ (200 bp):
U 5" - CGAAGAGCGACCAAAAACAG-3',F
Wt 5° — TGCTGGAAGAGGAGGAAGGT - 3';
HBV 547294 bp): b 5' — CTTCATCCTGCT-
GCTATG - 3", F it 5° — CACTGAACAAATG-
GCAC - 3'; GAPDH 5| ¥y (238 bp): b 5" —
TTCACCACCATGGAGAAGGC - 3', FiE 5" -
GGCATGGACTGTGGTCATGAG - 3", PCR Jx
MR ZR R 20 pl A4E cDNA Bl 1 0L 10 X 2%
i 2 pL. 10 mmol/L dNTP 1 pL. 10 pmol/L 5|
W4 0.5 pl.5 U/pl. Taq i 0. 5 pl.,20 X SYBR
Green] 1 pl. PCREHZS%.94 C 5 min FiAF
PG 94 °C 50 s,50 °C 45 5,72 °C 50 s, 3k 35 4
PEER; fe J 72 CHEAR 10 min, BCH8 i 2800 &
PCR 1% (Light Cycler, Roche) g sh Wk £, i+E L5
#r Ct (Threshold Cycle) {H. F 2 44 X} 72 #
TP RN R S G A F B M X B 4l APO-
BEC3G.STAT-1,HBV mRNA /K155,
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1.3 Western blot #&m 12 FLI% 358 77 B9 40 i
200 pL ¥ PBS ¥k 2 Y, SR 51 200 L 1 X SDS
REZE R LR AT, 100 °C % E 10 min, 12 000
r/min B0 5 min, BFIEHEIT 12 %+ ke i i
B — RN EE S L ik (SDS-PAGE) . HLYK 5 i
Ik FL R BRI AT v 1) 2 S B8 B R R 41 4 25 1
JEEE . TBS BWBERE 2 5 - A —$1 (APOBEC3G
Bt N2 SEREPLAR, Aviva Systems Biology 24 /] 5 5
STAT -1 FRPTABRTEREPLIAR , Santa Cruz A F)D 4 Cit
PRI » A Pt G E AL P Bt i O
bt 1gG s FEHR 1e6) . %6 2 h, il DAB/NICI2 i
O M BAAREE , DL Bactin 25 FAE XS IE,

1.4 HBsAg.HBeAg # HBV DNA #m 10* U/
mL IFN-a 13 8 h B}, PLJG IFN-o (0 U/mL) il 3 1)
HepG, 2. 2. 154 A} B, SR FH IBG Sy iz ot e
(ELISA) il 40 ff 15 77 13 W+ HBsAg. HBeAg 7K
L ZERUABH AL A B/ B PESL A (B (P/NAED R,
R FHSEI SO0 E 7 PCR LRI 5% i W HBV
DNA /K-, D F 4R & W kAT .

&R
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T EMESGE R RT-PCR 434 R 8o AE G
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mL ¥ i IFN-o JI3% 5 . APOBEC3G mRNA %3k
BETHE (L 36 ). BiE IFN-o W H T,
APOBEC3G mRNA ik 8W AL T 5, R Ak
] 10* U/mL B}, APOBEC3G mRNA # ik & ik 5
. SWE R 10° U/mL i} e, 257 B &1
(t=12.51,P<<0.01), WK 1A F1 B,

fifi TFN-o il Bt fa] (1 ZE K , APOBEC3G mR-
NA Rk W B I, 76 8 h kB EE. 5 6 h
I HEE, ZRAEE B FEME(=9.75, P<<0. 01); H
J§ APOBEC3G mRNA Fih &% W T, 10 h B 5
6 hinh b4, 2R LR EMEG=1.96, P>0.05), U
Kl 1A F1 C,

Western blot & | 45 5 vt — & B 7/~ HepG,

1.5 %itzdx HEERUTEs TR R B 2.2 1541LAFRFE IFN-« iS5 . APOBEC3G
5, P<<0. 05 A GitFmE X, WA SPSS 10. 0 HEHERKKFFEFEEZE LN, 5 APOBEC3G mR-
it A b B NA KA 17, WL 1 D,
A
w IFN- 0 1 10! 10 10° 10° (U/mL)
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) 50 - © 25
< 40 - = 20
€ s ] £ s
o % 30 : ?) .5
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55 5 s
g( 10 7 % 5
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0 1 10" 10° 10° 10* 0 2 4 & 8 10 12
IFN (U/mL) for 8 h Time (hours)
(D)
IFN- o 0 1 10 107 10° 10° (U/mL)
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(A)HepGs 2. 2. 15 4L AN A5 5 S A R B5) ] TEN-o Hil 34 /5 - APOBEC3G mRNA RT-PCR Hiyk [ 5 (B) HepG 2. 2. 1540 i 16 A 5] 71 &
(0.1,101,102,10% . 10* U/mL)IFN-o #il3#% 8 h B}, APOBEC3G mRNA #¢5¢ 5 & RT-PCR ¥l ; (C) HepGa 2. 2. 15 4l it fE 103 U/mL IFN-q i
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4 2.4.6.8.10.12 h if APOBEC3G mRNA 7% & RT-PCR 1l ; (D) HepG, 2. 2. 15 Al Z A [FF| IFN-o 55 » APOBEC3G & [ #635

f] Western blot 5l

1 IFN-a %5 HepG, 2. 2. 15 ZH i APOBEC3G [k
Figure 1 APOBEC3G expression in HepG, 2. 2. 15 cells in response to IFN-¢ stimulation

2.2 STAT-1 4F %5 APOBEC3G £k ) % 2
EH RT-PCR JF Western blot ¥l 4 545 7w , i
% IFN-o ¥ & 19 71 &, HepG, 2. 2. 15 41 ffy

40
30 1

20 1

STAT-1 mRNA
expression

10

o 1 10" 10* 10° 10*

IFN (U/mL) for 8 h

STAT-1 70§ mRNA KEHMRIKRBIREL T
5 APOBEC3G # ikt 2B F17 K. WWE 2A
1 B,

IFN-a 0 1 10" 10 10° 10° (U/mL)
STAT-1 e W el
Bracin S — i S —

(A)HepGs 2. 2. 15 LA FFKH IFN-o S5 . STAT-1 mRNA %862 5 RT-PCR #:1ll ; (B) HepGa 2. 2. 15 AL A RF # IFN- S

J5 . STAT-1 4K H) Western blot £l

2 % IFN-o J130U5  HepG:, 2. 2. 15 4iififg s STAT-1 i35k
Figure 2 STAT-1 expression in HepG, 2. 2. 15 cells after IFN-q stimulation

2.3 HepG; 2.2.15 e HBV 4] A& KT 69
4 10" U/mL IFN-q 513 8 h i, HepG, 2. 2. 15
MR FE VW, HBsAg, HBeAg, HBV DNA &
HBV mRNA 7K F 3 ] 8 AR T & IFN-a Rl ¥ 1)

HepG, 2. 2. 15 40 (¢ 43 %]k 123. 97, 62. 88,
20.20}% 10. 12,3 P<<0.01), #&7~ IFN-o B &40
il 7 HepG. 2. 2. 15 4fi i v HBV 1y & il 5 Kk,
k1,

£ 1 HepG, 2.2.15 4l rf HBV & HIFk KL (T + )
Table 1 Changes of levels of HBV replication and expression in HepG, 2. 2. 15 cells (x £ 5)

HepG, 2. 2. 15 4y HBsAg(P/N{#) HBeAg(P/N &) HBV DNA(lg #£ 0l /mL) HBV mRNA (235CtHg)
0 U/mL IFN-o %l 8 h 5.92+0. 05 10. 44 0. 16 6.32%0.15 1. 00
10* U/mL IFN-¢ #i]i% 8 h 2.37+0.04 5.41+0.08 3.45+0.28 0.41%0.13
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52 APOBEC3G 7R EA7 ikl HBV & il ag/E Y ¢,
#2758 TFN-o 7] LLiE 135 5 APOBEC3G 1335 il
RAEPT HBV R0, 3% 7T fE & TFN-o $09% 2 1F F 1)
Bl Z—

JAK-STAT {5516 F #2402 IFN 31155
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