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B4R R TR MR ABEARGEARREEIER. Hit AR
R RECPCR) ¥ 1 & B -R-S X A4 S-S2 #1 S 2, & M v T pDEST32 #H 4k, #
RPN G, T4 TR Ar 4 9 pDEST32-wS. pDEST32-pS2 #1pDEST32-SHBs. F
CIRE R AL e B 4H o B AL B B B MaV203, 22 Western blot Fl A 4L HIF B
R R R Ak . DABERE 2R3 v B 4 TR A 3R 44 pDEST22 L[]
B NBERER MaV203, 3+ 7ESC/-lew/-trp/-his = Hit 3% 35 3 K A [R] ¥ BEB6 BE 3AT 1%
FEPHIFHEIE. SR FE4 MK pDEST32-wS 2 F 5 M E &4 HBV HHij-
M-S EXFBAEEFF . 2 Western blot H1 i 1A 4 vk F 50 5% e O B2 R 41 i v 3
IREHEPURE H. pDEST32-wS 5 pDEST22 5% Ju 52 U6 UF ST 4% i 4% B £ 40 ffd A
BEZEYR BF 30 mmol/LDL i 3AT S5 B AEFE. & & T pDEST32-wS.
pDEST32-pS2 F1pDEST32-SHBs 351k #44 , pDEST32-wS #1 pDEST32-SHBs 7 B2 £
Yfa A 3K HBsAg, & H-AT-S X &) HBV RmEbiJR ] BEARA R X EER -

[E@E)] ZEFFRRET: £ S 2HE: B4 NZAE : R R E
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[ Abstract] Objective To construct yeast expression vector of HBV whole-S
gene including pre-pre-S region and explore the trans-activation function of whole-S
protein. Methods Whole-S gene, pre-pre-S to pre-S2 region and major HBsAg cod-
ing region containing Not I and Sal I endoenzyme sites were obtained by PCR method.
After enzyme digestion, PCR products were cloned into yeast expression vector pD-
EST32. Recombinant plasmids were sequenced and named as pDEST32-wS, pDEST32-

pS2 and pDEST32-SHBs, respectively. Recombinant plasmids were transfected into
HESWH : BINHEHERERPHTREIR H (WKZ0501) ; I TH TA B B EPHIT L U H ( WSK0506) : BT K245 13 AABHITE it
£(Z03109) ; WEASH AFRHEAA QI H (2006F3127) ; FERA HAFRHEA A BIFIT H (2006F3127)

fEg 40361004  JHITT, HITR2EEABHE & 1L BB L R
BWHMES :#EF  Email: dj@ xmzsh. com
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yeast cell MaV203 by Liac-mediated transformation. Whole surface protein expressed
in yeast cell was tested by Western blot and colloidal gold analysis. Recombinant plas-
mids pDEST32-wS, pDEST32-pS2 and pDEST32-SHBs were transfected into MaV203
by yeast two-hybrid and cultured in a series of 3AT plates with SC/-lew/-trp/-his to
testify autonomous activation. Results After sequencing, recombinant plasmid pD-
EST32-wS was proved to include the anticipated fragment of whole S gene. Both West-
ern blot and colloidal gold analysis showed that yeast cell transfected with plasmid pD-
EST32-wS can express whole-S protein. Yeast two-hybrid method showed that MaV203
transfected by pDEST32-wS and pDEST22 cannot grow in SC/-leuw/-trp/-his plates
with 3AT concentration higher than 30 mmol/L. Conclusions Recombinant plasmids
pDEST32-wS, pDEST32-pS2 and pDEST32-SHBs were successfully constructed.
MaV203 transfected by pDEST32-wS or pDEST32-SHBs can express HBsAg. HBV
whole S protein might have no trans-activation ability.

[ Key words] Hepatitis B virus; Whole-S gene; Yeast two-hybrid; Trans-acti-

vation

BT R IR TE B —FhER 4 W& Y W8 iF DNA &, Al 52 Utk si @ w1
FF4 T BL-5 F A8 4L 0 FF 48 g CHCC) MR A R BB UK. BFHBFR%
HBV DNA ZRHAH K 4 N EBEFF RS HEZ(ORF), 53562k S.C.PF1 X X,
He S i 3 MAME(in-frame) JF IR HEEF (ATGO AR 3 NEMIX - H/Y-
S1, Rif-S2 A1 S g3k, X 3 1~ ATG Fih4eHE 3 FF RIAFHEIREH: FEH
(SHBs) , 1 1 ( MHBs: B-S2 + SHBs) fI k% [ ( LHBs: Bf-S1 + #-S2 + SHBs)
ITAEREH L Y B IRRTERT-S1 XK 2 B FRTE— N FHE 42 1 ORF, BN AT-R-S
X ( pre-pre-S region) , FoA B> 135 bp, 4ifi% 45 MERR, ¥ WRATRR EHR
BARZXHEAR—MEAIZR EEXE-RI-S X#ET TSR HiTT
B-AT-S 2L STA Y RIS KBS FEEEA" EX FZ LMk
K4S HBHACH-AT-S X + LHBs) f A Y22 B X MR HRA BT . HBV 53 HCC /)
—NMNEERUE HBY HEMREAREA RRNEEER THE4REER R
B wERREEERN—TEERE, EARRNBEERANKREEAA X EH
(HBx) .LHBs B &G R ETHERE N (MHEBst). £ S B 108 LHBs [ i 45
i, ARIRE RN 2 S EHRBEA REARRBEN Y 2.

MR 57
— Akt

dNTP.Taq DNA RE&88 FRHI1EANYIEE(Not 1 ,Sal 1)K T4 DNA ZEH:EH
H TaKaRa /A & ; pDEST32. pDEST22 A3 {k N B2 £E MaV203 J H Invitrogen 2

Bl BRIR SR BRI & W B E 15 A YRR BRA Bl B iR IR U AR AL
BEHRMWE Oxoid AF]: ek & B B 1 3R H IR A BRA B : Bk /M B4R
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EAEMSHEERY B bR KFE AT KR AEE DHSa LW ERFF:
PCR 51¥)H LTI /AFIA A AR A3k 0 432 s B = a4k«

Ny -3

1. BEBEHRNIWE: EAZ A RF RN TERN HBV £ S 751, @
PCR-TA ¥ H 7 [ F pMD19 T( TaKaRa /A ] ) kL, GenBank 5 EU075334( )5
XA . BEZREE S EEFARIFY 59 R -

4 S E¥#519:5 " -GTGCGGCCGCTATGGATGCA GTTAATCATTACTTC-3’

£ S TFIES|H:5 -ATGGTCGACGGTTCTAATGTATACC CAAAGACS3’

SHBs Fi#5[4):5° - ATGGTCGACAACATG GAGAACACAACATCAG-3’

B-S2 TSI :5° -GTGCGGCCGCTATGATGTTGTGTTCTCCATGTTC-3’

ARIKBIWHEGY B HEARKER HBV S ZEFE. PCR £&4:94C 3 min,
94°C 30 s,58%C 30 s,72%C 80 s, 3t 35 NMFEHR. PCR =¥ 5 pDEST32 B L Not

I #1Sal 1T XUEGYI3F LIk EIY, 78 T4 DNA B8R T SE 78, A g1
Z DHSa KIGZRAHWE T &8V 5 PCR X85 EHBREH LIBRBREYEASR
RRAF] W 3 BAIE -

2. BRI REE AR K A OB & IR S AL % A BERE TR MaV203,
R TRAR(Lew) BFRE=Z WIERE. BUERHERE ARZREFHTZ
R RIE SR, B E AR AE Mav203 J5, (A B LE & . Bk E&E Ccolloidal
gold) IR EE 4H R % ALK MaV203 RER R AKX EH . Western blot IRIIFE L
BHMZRR W m B X R B R E B MA LR 5 E T 5 min, £
12% SDS-PAGE L3k, FRJEE 60 V,30 min, 43 BB 80 V.90 min; 60 V H %% 100
min ¥ _F B H REEFE 3] PVDF ;5% g4 930 1 h, 255 1: 1000 $i-
AT-S1 SiHi-HBs ARSI AZRTE 2 h, TBST ¥t 3 K, BK 10 min; 5
1: 10005 R _di Z@IFF 2 h, TBST Y 3 K, WsR b3 R bk (ECL) #UR B
B%.

3.3-F -1, 2, 4-=MR(3AT) ¥ BERE B B0 /e 200G : 7218 Invitrogen /A &) B
X2 AC SC IS BT W B8 40 oL F1 pDEST22 £ Z R 4 %k vk S R % A\ B2 R B Ak
MaV203, F ikt Leu FIZBR ( Trp) By R EE 3557 348 3 o 5 BH A S R 43 391 il
T SC-Leu/-Trp/-His H 4354 10 mmol/L.20 mmol/L+30 mmol/L.40 mmol/L }
50 mmol/L ) 3AT ¥ BE#% BE 35 5% ML RS HAE K25 5 A FE P N VR B2 Z R U LA 2
mmol/L % BEAkSE4H 5 3AT We FEMMBEHAE KSR -

g 5

— E4BRERIRENE

ARKEMEBEREFBER: £ S LiFs Y54 S TS 19y M B he
S R FHI-AI-S X, TR, KR 1338 bp: SHBs L5 |¥ 54 S TIF5I19Y
WM R BN S EEAER, KN 681 bp; &S LIF5 ¥ 5H1-S2 T U599 1
FIHE - BOART-AT-S X 2 AET-S2 2R, KB 657 bp( & 1). R EBRE&x Not 1 1
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Sal 1 3UE§Y] %€ [ 7L fE R pDEST32 Fik o » 2 /5 56 2 IE# » 43 3K B 240 Ok fir
4% : pDEST32-wS . pDEST32-SHBs # pDEST32-pS.

Bl 1 HBV RFEHKE S EREY =Pk sR

L HRRERFFRRHEE

% pDEST32-wS. pDEST32-SHBs 1 pDEST32-pS 1\ & pDEST32 25 Fokr ( o
A BO FACEE B G B AT 34% , R A A Bl Bk &3 Ed B R B vE
HBsAg (3535, 255 & 31 pDEST32-wS il pDEST32-SHBs #% {k, i B £ 24 4 g 7]
Ki i HBsAg, 14X #f . pDEST32-pS & pDEST 32 == ok % b e £ 346% 18 1y
A, HBsAg( [/ 2) . Western blot 4527/~ pDEST32-wS # L EE R FRIAEH
1] 5¥%i-77-S1 8$i-HBs £54 (K 3) .

i—

EH& it 7% pDEST32-ws ) pDEST32.SHEs pDESTi2p8  pDESTS
E2 BikSam R e fopFs LB S HBsAg 3Rk

anti-flis

A B
K 3 pDEST32-wS #4k MaV203 Western bolt #:3
A. Pi-Ri-S1 BTG B. Hi-HBs HTgRESLA

E: + pDEST32-wS #:{k MaV203; — pDEST32 #44k MaV203
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=i e O Y 3AT ¥R

MR Invitrogen /A 5] BERE W= 32 SE W 45 B » % pDEST32-wS. pDEST32-pS #
pDEST32-SHBs 5 pDEST22 IL[F%64k MaV203, £55F 3AT 46 B SZIIE B , pDEST32-
wS 5 pDEST22 3t[F%4k MaV203 J5 , 7E 28 mmol/L 3AT ¥E5p 2t b A £ K  7E
30 mmol/L 3AT #5355 & I ; pDEST 32-SHBs #1 pDEST32-pS2 5 pDEST22 it

F¥4k MaV203 j5,7F 28 mmol/L 3AT 355 P A K(E 4).

K 4 pDEST32-wS. pDEST32-pS. pDEST32-SHBs 5
pDEST223L[R]%% 4k MaV203 J5 7E R Rl ¥k BE 3AT 55
Ak

15 I

1983 4E, Fujiyama 25"’ 3 R& Y adr W2 ) HBV Z[H 41 ( GenBank 2:X01587)
A FE— 7N B ) I ik D 32 AE BT -RT-S X ORF. Mimms %§7'A 3% ORF 2 #fj-S1
LK —F 53 7T-S1 KR 164 NMEERR, 2 G RAFE AR RZBEEZKY
B BRATWEBPR Y BRET-IT-S RE—N EREENRLR, ARERE
SR MEBLSE B AT A B BRI R IAET-RT-S X HBV & S BHMAEY*¥T)
fk.

BB ) R A4 S BH . SHBs [ FIRT-RT-S B RT-S2 4 EH & 1
YiRE B B2 R 3535 OB pDEST32 o1, 43Rl 4 & pDEST32-wS. pDEST32-SHBs #
pDEST32-pS, &3 B4 & B 3 45 M) #1 Western blot J5 ¥&FSE#5 1k pDEST32-wS Ef
pDEST32-SHBs J5 B2 MaV203 1] 335 HBsAg: %4k pDEST32-wS 1 pDEST32-
pS #J MaV203 A R3ARFT-S1 R H - #I25E 353 28 oL A] /R Sy B B XU 9k 38 ) 35 1
JERE -

HBV $3( HCC MRANH BRI M EE®R. ABR I REREANRR
HBEEAREP AT, BT HBx &% MHBs 41, LHBs L 2 EE X X
BERETFY . £ SEHME LHBs fra 48, AHERH AR RS
AT fB. FRATNLA Invitrogen AT BB ZRE, M1 HEN TL£ S EHRBEA
RABEER . AR EA GBI RN S pDEST22 It [F)%% {L B & Bk MaV203,
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H T pDEST22 A #EA7FMNRER RGP H FORR R 0 B 8RN x5
AT AL S R 40 Y HIS3 % 5 BE BN j e %, (R H7E His SRGIGFREP LR
HIS3 2N i — b 5 AR Y& SR BE XIS P 0] AR 3 -2 -1, 2, 4-
=W GAT fe s, R R BB R R APFFTPAXARE, P 3AT
I EER I HIS3 #Ris E A BRI R O MR A B HEENRAE AR
YRR . LRERERHHEFR A pDEST22 Wt R BER 5, ZEWRE KT 30
mmol/L § 3AT #i5rE L IR EK . Invitrogen /4 F] B IR R G ik B HI X
AP _EFROY 3AT ¥ JE 100 mmol/L, 7Ejf 1t 100 mmol/L f3% 32t F A KRHHE
BEEEERREESEAMRENRRBIEEM, T L5 MaV203 B H A
HIS3 {45 EEH K FRE . AR E R pDEST32-wS . pDEST32-pS #11 pDEST32-SHBs
X=AMEH B S pDEST22 Jt[RF 4L MaV203 J5 IR R B 3R i) S RBIE R -
A% R IR A SE AR ST LHBs ) X RIS 1R T BRI R 4EH Clon-
tech /A 7] ) MATCHMAKER B2 UARAE R GE-3, S5 RUESE LHBs A 5 A 2 2
EEM. AP e S EHRREA LHBs i FTA 41, (H ] 88 T 80-Al-S
HFREFEEOWRHE, £ S EARRI B R XBIEER -

AR T HBV 2 S ZER K EHRIKTOR, LB /5 7] K2 U 8] HBsAg
FIRT-S1 PURAIRE . LT ) R B pDEST32-wS A B A 58 i X BTG 1
i, #®2 S A REARA ARG HEEH BN AT 5 FoRE
Invitrogen /2 7] B BE DR R S i M EAR I E H -

2 £ X W
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