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Abstract

AIM: To study a functional variable fragment of heavy chain
(VH) antibody against the terminal protein (TP) region of
hepatitis B virus (HBV) polymerase (Pol) and its inhibition
on the replication of HBV in vitro.

METHODS: The TP region of HBV Pol secreted by the
HepG2.2.15 cells was used as an antigen, and the anti-
bodies were selected with protein fragment complemen-
tation assay (PCA). The VH antibody gene was cloned
into expression vector pZeoSV2(+), and then pZeoSV2
(+)-VH was transfected into HepG2.2.15 cells. The con-
tents of HBV DNA in the cells were detected by fluores-
cent quantitative polymerase chain reaction (FQ-PCR).

RESULTS: Three antibodies against the TP region of HBV
were selected. The replication of HBV was markedly in-
hibited by the anti-TP Pol VH antibodies. The contents of
HBV DNA in the pZeoSV2(+)-VH transfected cells (Group C)
were significantly higher than those in the non-transfected
and pZeoSV2(+) transfected cells (Group A and C)
(Supernate: 3.480+0.32 vs 5.268 £0.07, 5.105+0.78,

P<0.05; Intracellular: 5.718 £+ 0.15 vs 7.716 * 0.74,
7.394 £ 0.97, P<0.05).

CONCLUSION: The anti-TP Pol VH antibodies can inhibit
the replication of HBV in HepG2.2.15 cells.

Key Words: Hepatitis B Virus; Polymerase; Terminal pro-
tein region; Heavy chain antibody; Replication
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LA
BaY: P4 4HBY % 8 TP X VH 4k #94) HepG2.2.15
e HBV 4k 8 4.

FiE: A HepG2.2.15 48 it 4k #9 HBV # % B84 TP X
YA IR, B PCA F k47 VH ik it VH Ffk 3k
B %53 A E K BAR pZeoSV2(+), FoBARIEILA
HepG2.2.15 20t 3 4) 2m Ji 5 ik J - k. 2 R 2%
PCR #&) &40 48 ft, HBV DNA 4% .

CER: ERARE PR S 3A TP KA LK. 3 TP
X VH FAR T VA 394 HepG2.2.15 28 M5k % 2B e m
A VH #Ak 89 HepG2.2.15 28 6L (C 28) Yo 7% Ar N VH Fik
# HepG2.2.15 @@ HL(A, B 40) % ubJkm B Bk W
(E# R:3.480 + 0.32 vs5.268 + 0.07, 5.105 * (.78,
P<0.05; 28 R:5.718 + 0.15 vs 7.716 + 0.74, 7.394 +
0.97, P<0.05).

g A HBV % B8 TP X VH /K 7T vA3p4) HepG2.2.15
e HBV 4k 8 4.

X CEFRFRE, 2R TP X; VH fitik; Kl

FEE =M, T, THE. FIHBVZRIGTP X VHFUAMAINIHDHI HBY
. BRENHEIZE 2005;13(14):1692-1695
http://lwww.wjgnet.com/1009-3079/13/1692.asp
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AT FRATTAS I T A T AR X HT A HBV A2 (1)
R A 2P ECRT] LB R ok 2R e e A
PCA J7iArbifa £ Bos HAR 240 51, 72 PCA 7%
FF, mDHFR 32 R 20 1) B 79 345 4 : mDHFR ' F1 mDHFR ™,
A AT T3 ) 5 B s AR RS BRAHIZE . Y 4 A mDHF R 9 A~
BARPE I A UE AR B I, WORRF e EBUR . PR B
WA, A2 5> 55 Al AT TR ZE 1) mDHFR™ A1 mDHFR ™ sgf 2%
FEA T K 52 52 45 (%) mDHFR WG v, 4015 DUAEIT.

1 RFTSE

1.1 #4 pZeoSV2 (+) . ¥ Y4k F| & Lipofectamine™
2000 ¥4 H Invitrogen, BR#EIME ARG BB 0ok
2% /8v), BD In-Fusion™ PCR Cloning Kit &y & BD
Biosciences Clontech, b EWbE2EY) TR 24 )
5E M, HepG2. 2. 1540 fg bh 27 — 4 s K 2 174 1 = Bt Jk 4
SIS E IR A%, HBV PCR 28652 BRI 77 £
i b3 ve B AR AR R A vl A2 7=, HIPCA (protein
fragment complementation assay, PCA) J7iEikF ¢
HBV £ 20§ TP X VH Hifk™, JEik$et 3 Apisa™, 48
WA 3 A PUAI KA AT B B bk BL21 (DE3) pLysS 437 £
BhF&E 10, 1000 1 000, 10 000 mg/L TMP ¥
JERIMO ER R IR, WA & VHL KT B B AE
¢ e A BE (1) TMP A4S, WO A VHL $iiiR 5 BRI 2
Ay B .

1.2 7 i $EH PCA J7 iR 6 th 1) 40 v FH P o 1 il B2 T
¥i, YE4T PCRY™ 14 VH1. P1:5-TACCGAGCTCGGATCCATGC
AGGTGCAGCTGCAG—3, P2:5-CTGGACTAGTGGATCCTCATGA
AGAGACGGTGAC-3, PCR JxW4cfF:95°C 5 min, 95°C
30 s, 58C 45 s, 75°C 45 sffH 35k, 75C
10 min. FIBD In-Fusion™ PCR Cloning Kit#EVHFT
AL PR N FL R IE AR pZeoSV2 (+) (BEDINT 5Kk
BamHI) , Bl pZeoSV2 (+) -VH, FFHEAT M P56 30E. 45 g
ST AL L F DNA - %6 42 Bl JiURL pZeoSV2 (+) -VHHEAT 25 4
R AL B I AS H K 718. 83 pg/L. HepG2. 2. 15
1 L (1) 15 9% HepG2. 2. 15 40O 7E 5 100 mL/L iy 2F il
15 1) RPMI1640 B2 (5% 100 kU/L, BE&#
100 kU/L), 37°C, #&F1r%kh 50 mL/L CO, K154
24 SLEF TR IR, SEBR Sy 34, A 4H :HepG2. 2. 15
S B4l R 9% B 4H i pZeoSV2 (+) H 4t HepG2. 2. 15 4
il C 2H :pZeoSV2 (+) —VH #: 4% HepG2. 2. 15 40 . £54H
JL A KRB IR 90% J B G, 4R & T WHEAT #5245 . ik
SN MRS FRWE, N PEGB000 &Kk J¥ 2 100 g/L,
UKHTCE 4 h, 12 000 g .0 30 min, FFUTTEH R
TR B FE W ARTL %I TNEZE P (10 mmol/L Tris—
HC1, pH7.5;100 mmol/L NaCl;1 mmol/L EDTA). I SDS
AN 10 g/L, EAMK 2L N1 g/L, 50C

E 2 h. &y - W UiEe, SREUOE, K DNA %R
F TE 93 (10 mmol/L Tris—HC1, pH8.0:1 mmol/L
EDTA) ", ¥ F HBV  PCR %¢ )it s A I 3k 771 £ 4 0 HBV
DNA 75 %t 75 PCR Je VA H N R W AT A 4 DNA
26 uL, % MVATIN LightCycler PCR A% EH
AL PCR ™ H:50°C /)M 1 min, 94°CHEHR 2 min,
FE93°C—60C 30 sfFHM 40Kk, il HNLEA: A5
Wit e mas 1, SRR RO S948 1 J7 vk 52 HBY
DNA - 248 UI%L.

Bt 2 Ah 3R SR B DL mean®SD £k, KRR
2 SOy TR SPSS12. 0 #jA4.

2 BR

FEPUARFE PSR 3 A TP KM ek, K4 DNA
FEAAIWerner MUller# 4G %E (http://www. dnaplot.
de/input/human-v. html) #x T 3 /N HifAk. PCR H 1%
VHL (%7404 bp) (B 1). 7E25 FUTORL pZeoSV2 (+) MLl
b, ZRGYUIT 2T BamHT A4 G FLH UKL, U204 (K 2)
R FORAG NP FIVHS W AHAT. #5455 7740 24 g =
YRR, PCRY™ 44 VHL ik (€] 3). M C4inT 91
H VHL Bk, 5 B0 I (FELLT0RL pZeoSV2 (+) -VH) 11
P14 v BOH R B2 A B PR 45 . HepG2. 2. 15355740 i
e iR pZeoSV2 (+) —VH R (1658 v (8144, B). i
T 6] % 2H 35 55 40 L P HBY DNA & BRI, 2% 14
FLZHED B ZH5%) HepG2. 2. 15 41 fa 76 HH 405 HBV 0k /)
WAIHER, i g% VH HUAAIORLZL R C 4H6) HepG2. 2. 15
20 Fa B4 1 S 0 HBV ks 2 WA (1 (R 1) .

404 bp

M NC VH1

1 PCR#3& VH1(£) 404 bp).

1 HepG2.2.15 155 72 h MBI AR MIEA HBV DNA SE(3EM
#Hlog{E, meantSD)

paps| n LEA il

A 6 5.268 + 0.07 7.716 + 0.74
B 6 5.105 + 0.78 7.394 + 0.97
c 6 3.480 + 0.32° 5.718 + 0.15°

*P<0.05 vs A, B4H.
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2 EBYBRKI pZeoSV2(+)-VH MFBLER(59 fIFFIE, 424 fiI45R).

1 2 3 45

B 3 IEFBREYIEEMR, PCR G VHI A, 1: Marker; 2:
BEIEEXT I 3: PHIEEXTIE; 4: C 41 5: B4

3 iMe

HepG2. 2. 15 40 ffd & — PP 4EF ayw U HBV A RE R4, JIf
HL T CAFRIE HBV % 7240« 43 v HBV UK 1) JF- 9 40 Fo e
fby AR T HBV JEk 2 A H 6 DR 41 O 4R 318 3 41 S5 A
SRR A BRI P At HEAT B0 25 IO L A BRI T
PIR IR YT I AR AT Pl Ik 22 B %% ) K BHLIE HBY
(A5, DA AR 2 — S 4 vh TR T 10 d 1 &2
L) AN 52 e i A0 B R A Dh R . HBV 2 SR it 2

5 TEEE - o § R e

—ANEEMEA, A2 IhREED, R
(%) 32 ) ) 390 v R 4 SRR FH . K i B 1 (TP) A 9 HBV
Z IR A Ry, RAZ R IRE, 323t 5
PRI ZH RNA Jsz % s 4755 DNA ISHE 2 5 140) s HBY 22 2R il BLAR
s A i, HA eI R Y ) TP IX AT AT
SN, LSRR B S I ThRE . BT LA B
TP X Zhen] LA b4 ) HBY &2 1. FEHE T A2 X i
4 (VH) 775 Ji A% 40 o B B0 A% 40 g P 360, AT T S 58
SUE I AbATT A AR 5 ) TR AT s i AE B, AT T BAKS
HepG2. 2. 15 41 i1 A W] 2 306 HBV U 73 b ¥ /5 H.

1 B P PUAACTE 5 FR 10 42 scFv (single chain vari-
able fragments, scFv), {H scFv JL-FANGEZE4N Y
WORFEVER. PR scPv 7E4H0 B P9 st I e, 1 40 B2 iy
(R38R IABEAL scFv ANRETE W I BE, IR PTAA 1) IE A
BB LEE, MW scFv @S et
VH HUARAAEAEIXFERI SRS ™, VHBUAAN T B ) A
B A RE R AV . ERE AR X P (VH) RTAE B k% 40 g
LA AN M N R, Ok BAAT T AR 5 1 T AT S )

B4 HepG2.2.15 MBEYEBA ( x 200). A: ¥ pZeoSV2 (+ ) —VH ji; B:#4%% pZeoSV2 (+) —VH J5.



T#E. F. 1 HBY 2EEE TP X VH FUAMAINTHH HBY Sl

1695

VERSY, WIEHMIR R 1 RAS 1) 3 Pk : scFv, VH
FIVL B BE T AR X Hi4A) , VHIGTGPESE scFv (5 1%, 11
VL SCBGTE W VG . 3 — o, FEIE PR e B,
VH UK EI ZREMEEE L scPv FURPEM ZREME /NI 2.

HBV 22 3R il TP X (1 177 N ERR AL, s s
ZANPUR e . L RATWEITH B PCA TRk # H
T HARET IR 3 AP, 2 T8 — AP i

infection. Lancet 1993;342:1340-1344

Pelletier JN, Arndt KM, Pluckthun A, Michnick SW. An in
vivo library-verse-library selection of optimized protein-pro-
tein interactions. Nat Biotechnol 1999;17:683-690

THRE, = bk, TFU, THE. T HBYV 2568 TP [X VH fitikik
ShaTHIE BV . HHFAE A5 (EAGE 2005;13:1692-1695
Feng Y, Kong YY, Wang Y, Qi GR. Intracellular inhibition of
the replication of hepatitisB virus by hamnerhead ribozymes.
J Gastroenterol Hepatol 2001;16:1125-1130

zu Putlitz J, Lanford RE, Carlson RI, Notvall L, de la Monte
SM, Wands JR. Properties of monoclonal antibodies directed

PR PE FRIE ity ZERE 20 (LI KR . TR WX HBVAL against hepatitis B virus polymerase protein. J Virol 1999;73:
%Uﬁ?ﬂjﬁﬁﬁ?ﬂﬂ mﬁ:F:ﬁE%‘ RNA:F:‘%%’ jj ! iﬁ#iiﬂz 6 geleti-niia?ager R, Junker-Niepmann M, Schaller H. The P gene
470 HBV 22 2R 1§ TP X VH HTA44W I HBV ST HI M /E H 3k product of hepatitis B virus is required as a structural compo-
MTIETZE N A _E AW 4055 BEAT AT % L, DA AL St VH nent for genomic RNA encapsidation. J Virol 1990,64:5324-5332
PURIIARINRIE, A RIT B R 3R

7 Holt LJ, Herring C, Jespers LS, Wodven BP, Tomlinson IM.
Domain antibodies: proteins for therapy. Trends Biotechnol
2003;21:484-490

8 Bird RE, Hardman KD, Jacobson JW, Johnson S, Kaufman
BM, Lee SM, Lee T, Pope SH, Riordan GS, Whitlow M. Single
chain antigen-binding proteins. Science 1988;242:423-426

4 SEXW

1 Wright TL, Lau JY. Clinical aspects of hepatitis B virus

WA ER Wik RET

ISSN 1009-3079 CN 14-1260/R 2005 4F AL V-1 H 5 58 Wivs 2 Ze i 4t
° HE

YDEHES EABAXBEAL TR

ARFIRR, o FE A 5 2k i S 2 e S B s 2 2 i AT TR K2 A ) 5 2 e i S 2R PR . 1 PR WL 1 1995-2004 4F,
9 A s 2 ) 1190 POk R A-SIL G W BB SO 2 155115 4%, P E AT BN 3Ch 70167 45(45.23%), b4 %
Bhrie 3Ly 84948 45(54.76%).

1 RRGHVIDEE
BFHRE: REEER, SRERONTI24. ISSNL . Ao, 84, M. e, 528, WMTHERA-Z HFF). #X
HF: e s, wihig sl

2 Pk
Fp A= 5 2 4 A (http://www. wjgnet.com/cmfalindex.jsp)

3 BIE2ART

PAEM, BREV], MK, H&EM, WEE, KEE, i, M, & S g0k

3p21 X IR —ANFRIL T EST (%%, J#IE 2003 4£;22(1): 1-5

SRR T Gt 4k 3p21 X IR —ANRIL TN EST 1% €

BB, BREV, WX, H&m, R, XH%E, g, [N, HElE.

IR KR MRS 410078

% H AR F 4T H (39970287, 30000188)

5 514 0P k0% S 3pL4-25 A7 I A 2 P 28 A 0. ARSI 401 342 A €1 322 X .5 AR D )2 7
Bbi% (express ed sequence tag, EST), 5 {3 5 e S WA AT ST 4 DR 25 3. D7 v 78 20 R I 1 B A2 5 B B0, R
SELL AT 4K ESTs, Xt ESTs HEAT [RIYR M LL A 0 #6181 4% 5% PCR(reverse transcription-PCR, RT-PCR)J7v%, 6l ESTs{E &
Wk 3 T T W 2 2R 9 3R 05 9 ] Northern blot 24487715, Bl EST 78 AU IE 7 4143 R R il iR R B IR . 45 5 4F 3p21 X
H 0 3 ) — AN B W98 Hh 3T TR IR Y EST(N31985), 715 60.00%(3/5) 1t £ WA 3k 41 HL Bk Ko 47.06% (16/34) ) £ WAy v A 4L 4L I 3145 EST
(N31985)FKIA T, HIEW &M A ZALLE, ZRA %5 X (P<0.05). 45t Ju i A 3p21 [X sk EST(N31985) 7 & Wi 1A
T, PR InGES S AR TR, (IS E & Ak 2004-06-15)
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