BRI ELD

wcjd@wijgnet.com

HIFREE A RSILZYTS 20136235 280; 21(9): 814-819
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

& Jk 25 CLINICAL PRACTICE

BEAPRHEXFENSHRNATIHX 2B R FmEE HF0
e v: kAl

fhokig, 2885, T F0

ny %54
1% TR A K 9R
B B T gk R
@Mz JF 4m RO
B AT AR 45K
HBV & % 48 £ 49
& K I 9% T ST
THAS %5100
7, A=A EEY
NE S AP
F(BR) R MM A=
F#Fa(IFN-a)
& B A AR AA
A 7 4 HHBV
M, A2 e RAF R A
0, —F s R
Y B EE
EHMR., 1255
B R A5k %R
M, m LTFHES
B EETFH
THE R, BEFE
R R AR 2
s, FHR—FHE
& THBV B 4 49
F kWAL AT

W@ 5% RE
PR A &
7d B XA
Wb B R AL 5k
&, EAEE T,
L (LB X
FYNFE DA PG
(AT Mg 52, 45 4
Pk

(49

TEE
Jaishideng®

FPUKIE, AT 1% A B KR E 2 F 075000

¥, FEARMAFELTEREERAFENFSEIT O
jb?ﬁ? 100700

SR, P EARMAAER EEERBA LT 100142

jyj\ur% Nt FEME BT SAERBVEITIAR.
B R 8 RFFEAKBR A, No. 30872353
FER+— Imﬁ]fk/i\ 81T B, No. 06BJ020
& R RIS ETEEE NKETRNIRFEE
AT, FHPMEIE, TIORAREREXE.
BREE: AR, 8IFFEED, 100700, X RMOFMX KT+
ZmNe5S, PEARBINEIREXREREEIHRBTH
J1). shxili@163.com
IisEHE: 2013-01-16 {BOIEER: 2013-02-16
¥ZHE: 2013-03-05 AL HhREE: 2013-03-28

Effect of recombinant
adenovirus-associated virus-
mediated RNA interference on
HBYV replication and expression

Bing-Feng Fu, Shao-Xiang Li, Shou-Bin Ning

Bing-Feng Fu, Hebei North University, Zhangjiakou
075000, Hebei Province, China

Shao-Xiang Li, Institute of Liver Disease, Beijing Military
General Hospital, Beijing 100700, China

Shou-Bin Ning, Department of Gastroenterology, Air Force
General Hospital of PLA, Beijing 100142, China
Supported by: National Natural Science Foundation of Chi-
na, No. 30872353; and the Project of Beijing Military Region
during the “11th Five-year Plan” Period, No. 06BJ020
Correspondence to: Shao-Xiang Li, Associate Chief Phy-
sician, Institute of Liver Disease, Beijing Military General
Hospital, 5 Dongsishitiao Nanmencang, Beijing 100700,
China. shxili@163.com

Received: 2013-01-16 Revised: 2013-02-16

Accepted: 2013-03-05 Published online: 2013-03-28

Abstract

AIM: To observe the effect of recombinant ade-
novirus-associated virus (rAAV)-mediated RNA
interference on HBV replication and expression
in HepG2.2.15 cells.

METHODS: The expression box of hu6-shRNA
was placed between two ITRs of AAV and then
ligated to the basic core promoter (BCP) of HBV
and BCP-driven Rep gene of AAV, which re-
sulted in rAAV. The rAAV was transfected into
HepG2.2.15 cells (HCC cells in which the HBV
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gene was inserted). The expression of HBsAg
and HBeAg and replication of HBV-DNA in cul-
tured supernatant were determined on days 1,
2, 3 and 10 after transfection, and the AAVS] re-
gion was sequenced on day 3 after transfection.

RESULTS: The target sequence-containing
vectors PLRBR322-324, PLRBR522-324, PLR-
BR322-2424 and PLRBR522-2424 were success-
fully constructed. All the four vectors had in-
hibitory effects on the expression of HBsAg and
HBeAg and on HBV-DNA replication, with the
former two (PLRBR322-324 and PLRBR522-324)
having more significant inhibitory effect on HB-
sAg expression, the latter two on HBeAg expres-
sion and the third on HBV-DNA replication. The
inhibitory effects on HBsAg and HBeAg expres-
sion and HBV-DNA replication were most obvi-
ous on day 3 after transfection, and the inhibi-
tion rate remained high on day 10. Site-directed
integration of the target sequence was located in
the AAVSI region.

CONCLUSION: The rAAV constructed by sev-
eral elements of AAV and HBV, together with
the help of site-directed integration mediated by
Rep protein, is a good exploration to solve the
problem of short-term effect of RNAi against
HBV.

© 2013 Baishideng. All rights reserved.
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(RNA interference, RNAi)*HepG2.2.15%a it #
TR T ¥ % 7 (hepatitis B virus, HBV) & 4| #=
F & LR ACH

Fik: ¥hu6E 349 shRNA KK AE F T A0
* J%7(adeno-associated virus, AAV)#24
ITR(inverted terminal repeat, ITR)Z J8], Z
Je #AHBV# A K S B3 -F(bacic core
promoter, BCP) & 23R 5 49 AAV#)Rep & H , #
MIAAV, 14 FHHBV#shRNA £ A AE ¢ Fi 5
BAK, 3 FHepG2.2.15 40 FL(FT 28 BV RT J5 4w
RAEN TR KRR W), M2 LiFr P #1
K. HB2R. H3RKAZ%10KXHBsAg. HBeAg
# ik ZHBV DNA# N4, JFxtamie L FHa
AAVSI X IREATM] 5.

R RAMET LSRRG IAAV R E
#/KPLRBR322-324, PLRBR522-324,
PLRBR322-2424, PLRBR522-2424. 4k 4h
JR ¥tk et i 2 3 B AN BRAKXTHBsA g
HBeAg& ik ZHBV DNAE 439 4 Fp4) 25,
HAT A # xHBsAg@— %, & ¥4 *HBeAg
BH—, F3IANHBV DNAH N 45—k, 4
FJG FIRGI R AT RN R, FIORIpH &
3%, At e R B 4LA AV ST R 3R 5 45
RE7, B FH 2 EEATIZR R,

Zit: AN AAVAHBYV &AL 89T AAV,
Y& FLHBV 89 shRNAE X AE 49 4K, 45 B Rep
FaNFe e B ELSER, A ERNAIR
HBVAE A B R 4257 69 B BT — 23 K B &
k.
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18 P 2T % 9% 7 (hepatitis B virus, HBV)/& 4t
S FaEAk AN s A DIAR OGN, B A kA AR
AIHB VG AH G 2R IR M AL T I N %
IE100J7, AN 1 2 4t DA ) . 1 bk
SRR IGIT FEAFEPURTE . R,
PLRAPUEA . PULT YA SOIEIRIT, Hodh it
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A B R ERE, R B VIR G AL is
e B PIHBVIRYT, T4 A HB VI
SHIFRIA, V12 BarEs 2 —. TR R
HEFIRNAT AR, HHBVEE G #24E 7%
15 HE. RNAT-H i RNaselll X % ) Droshalif
A/EEDicerfiFE WUEERNA(dsRNAYY) E e/ T4k
RNA(small interfering RNA, siRNA), [#fif 51
IR AL mRN A BN EmRN AR &, AT
YRR SE PR IR, X RPHLHIAAAE LT BT A% A
Pt B sk tE . RS AL, BT
siRNA/shRNAFIHIHB VA il 55 41, (1
B e A IS T R R S L. R RN AT
HBVIFEHZOR, ffgeRN AE FH R 562 (1 i)
B, ASZERTHBY pre-C/CIX FISIX He R 371,
TV ) gt T 2 IR AH DG 25 (recombinant adeno-as-
sociated virus, rAAV), F) ] BfAH 2% FF (adeno-as-
sociated virus, AAV)T5 EJ0 ). AR Gk
JEPEAR AL 51, VE W PTHBVIshRN AR IAAHE
PR, QS HB VIR E AR 4 M HepG2.2.15
A b, WSS HBV S AR I i H .

1 RT3

1.1 ## DMEMM [ 3 EGibcoA Hl; Jif /1L
T I8 N DU 2= A A ] BRI D)
BamH 1 . Xbal. Xho 1. T4iEH M. Real-
time PCRIR &30 H Takara LW AR AN 7]
#eif fllipofectamine 200004 [ ¢ [E Invitrogen 2
wl RN B RN R S A 56
Promega/s &l; Fki A 3RiAI S H b X4
A A 51 R T B 23 A U O
Ji; DHSoU& 52 2541 ffa )b 5 Tigen A 7]; ELISAIR
FE B _FdRHEA ] HepG2.2. 1540 i H g
JBCZE3028< [ g S 2 AN Fokip Ge322.
pGe522 J¢PLRBR B AL 5T 4 X S B= e 4= ZE i v
I L S = A O IRAE.

12 7 ik

1.2.1 HepG2.2.15%m iL84 3% /2 % & HepG2.2.15
ST 95 A K TDMEM S (27 10%5 25 i 2
mmol/LASZ % . 100 U/mL5 % % 100 pg/mL
W F), IFAE3T T 5%CO, WA BT R 7%,
2-3 A HRBE IR

1.2.2 ¥efs 6y st F A shRNA# %t MHEAEGen-
BankH [JHBV SHEK K CHEDR 1 A ¥y 41, [R] N
MR shRNA B UF R ), $E47.1(324-352))7 51 4
AACCTCCAATCACTCACCACCCTCTTGTC,
H0472(2424-2452)[ 748 GCTGGTGGCTC-

A7 B A 5

ESF R AAVAE
RN EGE-S
B A28 57 BK,
AN &N
# siRNA & & B
K, THE
REFHRAEA,
R 2RNATFH
HBV/E A & 1] 42
%64 19 A

2013-03-28 | Volume 21 | Issue9 |



816 ISSN 1009-3079 (print) ISSN 2219-2859 (online) tHFELAMZYE 20135E30288 $£215 FH
-4'131/?%7 £ s CAGTTCAGGAACAGTAAA. 1.2.5 HBsAG. HBeAGZHBV-DNA##m]: H
RNA 7 — N S, P ¥ Yo Yo A P NE S
LR RABERE  YBES-GATCCCGAACCTCCAATCACTCAC-  WARIRELIS AR A £z S B MHBSAG.

FRAET M98
J7 B3, 42T F) B
AL R AR R B ) 42
¥ P
*. BB RIEILF
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CACCCTCTTGTCGAAGCTTGGACAAGAG-
GTTGGTGAGTGATTGGAGGTTTTTTTT-3,
S1J/x X%: 5“-CTAGAAAAAA AACCTCCAAT-
CACTCACCACCCTCTTGTCCAAGCTTC
GACAAGAGGTTGGTGAGTGATTGGAGGTT
CGG-3'; S21F X B%: 5“GATCCCGGCTGGTG-
GCTCCAGTTCAGGAACAGTAAA GAAGCTT-
GTTTACTGTTCCTGAACTGGAGCCAC-
CAGCTTTTTT-3', S2/x M 4%: 5'-CTAGAAAAAA
GCTGGTGGCTCCAGTTCAGGAACAGTAAA
CAAGCTTCTTTACTGTTCCTGAACTGGAGC-
CACCAGCCGG-3". UL L3593 A # 4k 4y
FrR G i (2)5 19008 K, SEIERE Ik, D
JBE, AT IEIRIL; (3) B A4 IR A s B AN LA BR )2
WYIBamH 1 « Xba 1 4354 bpGe322.,
pGe5228 Ak, WU W) BEAT TG Bl Jh I LK
R I e, BUEEDN A 4y 93 5 1 D) R )
R, NN T4ERR. 16 CHEZEER, KK
pGe322-324. pGe522-324. pGe322-2424,
pGe522-2424 ANHE A k. ¥ EASGKY
PLRBRE A BRI N DIEXba T« Xho 1 1
7Y, 37 CAKIRLA. X F 4 84k LPLRBR
A TEAT TR B A R KR I O B, T
P LR BR[S9 53 0] 55 44 5 4128 A ]
W= e, M T4EB M. 16 CEEIIK,
JERPLRBR322-324. PLRBR522-324, PLR-
BR322-2424. PLRBRS522-2424. ¥4 W)
2 A2 fuDHS o5 8 T LB, PN
HEAT I RCRE s 1, T0RL /N8 7R £ 4 IOk
AT G D) 25, Ho k45 5 52 il vl 45 1
FHAF.

1.2.4 #FHepG2.2.15%m ffu: YL 50.25%)
fit§-0.02% . &4 R (ED TA) AL J5 W FT il
S B, A IREAR S5 B T 124U IR, TR
TR P HE TR R, 2024 b5 WA i A KAl it
FLIC TR Z170% I8 FH T4 4. % Ge i 50 e G if.
TERFREE, ki 5 Lipofectamine 2000/ JFi{4 %
12 33LE gL R HUE 20 mins In NEEFLH, 76
BEEAL TR 556 hMEHDMEM 1 (5 10% 5 4 L3
2 mmol/LAZ B, 100 UmL % % 5100 pg/
mLEEE ), IFE37 'C. 5%CO, W4 kAT 5
I, B R R B e N 28 JTORE IR I P o SR
FHBIANEAL.
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HBeAG. & 3 HIS/NAE (S 56 AL ' B A8/ B 1 6)
PR LI FE A1) 6 7. HBV-DN ARG # B3
W, PR R b 2 SR A P, 71 4% 40 B 4 At
T, FLAAD IR v B A TSI

1.2.6 @R DNAG IR, LB 5 I
Pefi3 dguf, R EIEWS, 240 DN AL
A &P BN JEDN A, LL4H DN A Ny £
ATPCR, 5#): 5-AGGAACCCCTAGTGAT-
GGAGT-3', 5|#: 5“-TCAGAGGACATCAC-
GTG-3', PCRy™“ Wik =4 2> 7l .

Bt Ah TR K HISPSS17.08E Wit AT 45 it
S8, THEERIE Almean+ SDE R, Frissdh
ZIEAMRE A LA A, L LR
DN 22 2253 T, 2 B8 1R P LR HILSD
%, LAP<0.05IN I H G242 X

2 R

A A JTURE e Bt 20 I S5 56 O A SE IR S G 4
AR 1-4) 5 HBsAg. HBeAg# ik KHBV
DN A K 345 #0463 %, PLRBR322-324,
PLRBR522-3244 /&L [\ FHBV SIX, HAm
HBsAGTEH# I, HHPLRBR322-324%71
R 2R AMEN R 53 00 4928.3%H149.9%, 3
KA 11568.6%, B 10 FATIIRA 56% 04 %
(#1). PLRBR322-2424. PLRBR522-24244f 7]
THBV pre-C/CIX, HAMHIHBeAgff H%H i,
H A PLRBR322-24247 4 R IR 43 51
24.9%. 46.3%, Hi3RIEEH KINEIZEH67.1%,
FORAW AT B =, 53 T 51.3%(#%2); PLR-
BR322-2424%fHB V-DN A$ 6|25 18 ] B 5, 551
R EBE2RAIVHIZHA 0 026.4%. 43.3%, H3K
K, B E157%, F10RMAFFAT41.4% 1€ )
IR, B L5 25 o ALt i e ge it
i X (ER3).

3 1Hie

Pttt DAL RS, AERAH 2010 N g id
HBYV, H 3500 N8P ge . i () 25 8L
PRI Fa(interferon-a, IFN-o)s& H 7T 4ERA
WA PHB V2™, (RIS REF SR I, —
AT FE P AR N R 1525 5 )
R L8, mHTRRBIT AL T
FFERNY, R K259 b 51 kS s 15 7% S 4k 17 i
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1 PLRBR322-3244AMIFELER

150 470
TCCTGAACT@AGCA

oMo |

3 PLRBR522-24244BMIFE4EER.

AR

2 PLRBR522-3244BNIFF4ER.

(e

B 4 PLRBR322-24244BE

1 i

pax:l ESPS 2R 3R 10X

PLRBR322-324  539+0.11° 7.76+0.09° 9.29+0.06° 8.93+0.12°
PLRBR522-324  5.49+0.13° 8.01+0.11* 1094+0.13° 9.75+0.15°
PLRBR322-2424 6.32+0.08° 10.74+0.14° 18.72+0.17° 13.71+0.1°
PLRBR522-2424 6.46+0.10° 11.01+0.07° 1855+0.12° 14.02+0.13°
TENIRA 7.51+0.13 1549+0.13 2950+0.14 20.28+0.11
B IReE 7.26+0.11 156.25+0.18 29.26+0.13  19.98+0.12

°P<0.05 vs TEWIRAE.

21 O ST AL, VE R S AT T A 2t
HBVIERR, (AR R 27 e EH LT 4
24" B VR H B sl B A A
RNAF B, I RNASEE T 50 B 52
ks shRNAJTFIHE A BT, CLERIIE 5L RS B
BHANHIHBY [ S IRk, AH LG8 AF i I ()
(ORI UBR AR, o i gt Al A KU S e AR
22 E AT TR VE TS, B AAVAE R 2 N
FHISEDR TR VAT Bk, JET-LU R 2722 (1)
R LA 2 g N e, 045 23 2 40 i A 43 24
40 R; Q)AAVA S TLEURPE; (3)n] LR 4
R WNEAURE SERIN IS 37 S S YN ERES
YEHT; (4)LUS B ik P-HelperfCRs 4 Bl 75 12847
F A B I ke (Sl A IIsiIRNAZR A
I TA) e, T RS E AT HUAEH.

ARSI K hu6-shRN AR IAHEE T AAVHA
ITRZ|f], 2 JG4:BCPHIRepIL X, #irAAV, 1
N HTHB VI IshRN AL IBHE P AE. rAAVIE G
HepG2.2.1541 /5, BCPIKB)Repss 115 LAKIA,
HRep AT R MR 2 s SRR 1
H, ﬁtLITR-hu6-shRNA-RITRTu’Eﬁ%J, 15
rAAVIFF DU 0. H i FrAAVEAT Cap
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FEIH, DRI S I e AAVEE R AN e i AL 5 Bl 1
PO EERRL, U HE DO nm &, A2 51
iilﬂ?ﬂiﬂ@%éfﬂ@ JLIE R4 it [fThu6-shRNA K
IHE, I RNAGRTE, KIEPIHBVAE. B I
J1] E’Ji_l_, BCP-Rep#ii 4, RepF& Al Fifi 2 A

TR, TAAV R 2= B (1) 41, I Rep e
MAEAAEH, A4S NAAVST, 3EAE
RIEYE, BT i hu6-shRN A KL HE W E 2 22
RAEGBIAAVS, FEBEAE 9 M) 4 2400 40

B, FreA sishRNA, RN A E KIEDT
HB VI F A o0 TR # e 4 i 512 56 58 s A
SO A AN AN HBsAg. HBeAgRiks M
HBV DNA K Hil34) 4 #1203, PLRBR322-324,

PLRBRS522-324% /A% 7] FHBV S[X, A0l
HBsAGYER# 1 &, PLRBR522-2424 4 1] T
HBYV pre-C/CIX, HMIHBeAglEH & &,
PLRBR322-2424%HB V-DN A1 25 1 FH B i,
T 38 Sk RN A 90 3 35 R 08 1 7 R PR R K
FRJE g T80 ) A m RN A A7 K 55 40 5 %)
[ VCECRE B . 76 A S0 p X B — A7 5 BT 11
ShRNAZR I TR R I H 6 HBsAg. HBeAGLL A
HB V-DN A A [ FE B2 (3 8o, e DR nT

g A 0 B A
ik, R E iR AT
F EET &3
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W2 %H
RNAF##£(RNAI):
5 AT A
ok LR T 4p ESPS EYES EXES 10X
éé N w il % a a a a
RNA(dsRNA) PLRB322-324 6.51+0.04 12.01+£0.11° 20.32+0.06° 12.80+0.13
HAW . B R PLRBR522-324 6.36+0.11° 11.89+0.06° 21.09+0.08" 12.68+0.14°
E?Eﬁ:f f;ifi PLRBR322-2424 5714008  837+0.10° 10.62+0.14°  8.65=0.09°
P EegIN %, a a a a
T4 A RNAIH A PLRBRb522-2424 5.76+0.12 8.56 +0.08 11.96+0.13 8.96+0.11
LS R B e EENIRA 7.60+0.07  1556+0.15 32.25+0.28 17.75+0.07
XM ELRA BRI 9R2E 7.41+0.23  15.32+021 31.92+0.11 17.50+0.13
0 KA, BTV
ReH#wrzmnT
WEREBAIRA  °P<0.05 vs REWIRE.
1 F b &R R %
MR 69 K B
97 AR,
DA ESPS 2R 3R EJ(PS
PLRB322-324 1.29+£0.04° 1.75+£0.09°  2.05+0.08" 1.77 £0.06°
PLRBR522-324 1.32+0.03° 1.76 £0.08°  2.15+0.07° 1.81+0.04°
PLRBR322-2424  1.26 +0.04° 1.64+£0.08°  2.03+0.08 1.74 £0.08°
PLRBR522-2424  1.23+0.04° 1.68+0.08°  2.11+0.07° 1.78+0.08°
=ENRA 1.71£0.02  2.89+0.05  4.68+0.07  295+0.02
FRMENIRAE 1.63£0.04 271009  451+005  2.79+0.06
*P<0.05 vs =EWIRAE.
REZE TR AL isiRNAMYREBS AN, 4 SEBIE
mRNAEME, R AFMFEHBVI 4K mRNA. 1  Chien RN, Liaw YF. Thymalfasin for the treat-
; " = b L =g ment of chronic hepatitis B. Expert Rev Anti
HTHBV A2 KmRNA 20 # i, 1 Infect Ther 2004; 2: 9-16 [PMID: 15482167 DOI:
Ffif2 S EMHBV-DNA ) & 8] B A%, Mg 10.1586,/14787210.2.1.9]
N N W s N . 2 Ganem D, Prince AM. Hepatitis B virus infection-
DR ImRN AN B, WLk b 55 00 AL natural history and clinical consequences. N Engl
FEIR L. S A0 IR 2 A AVA TS ISR FR 0 R | Med 2008 350 1181129 [PMID: 15014185 DO:
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NG, N a] PAASHAS E R HTHB V & i ducing the formation of HBV covalently closed cir-
NI, S 7 v : 5 5 0 ] B T cular (CCC) DNA but has no effect on established
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