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Abstract

AIM: To construct the yeast expression vector of hepatitis
B virus large surface protein (LHBs), and to study its au-
tonomous activation.

METHODS: The Matchmaker GAL4 two-hybrid technique
was used. The LHBs, pre-S1, pre-S2 and SHBs genes were
amplified by polymerase chain reaction (PCR) with respec-
tive primers. The amplified PCR fragments were then
subcloned into the EcoR I/BamH Isites (5'ends) of pGBKT7
vector to obtain the expression vectors including pGBKT7
(-)-LHBs, pGBKT7(-)-preS1, pGBKT7(-)-preS2 and pGBKT7
(-)-SHBs. This vectors were identifed by PCR and diges-
tion of £coR I/BamH I. After the constructed vectors were
transformed into yeast AH109, the yeast cells were plated
on synthetic dropout nutrient medium (SD/-Trp and SD/-
Trp-His-Ade) containing x-a-gal for testing their autono-
mous activation.

RESULTS: The yeast expression vectors were constructed.
The yeast cells transformed with pGBKT7-LHB and pGBKT7-
preS1 vectors could grow well on both of the media.
However, cells transformed with pGBKT7-preS2 and
pGBKT7-SHBs vectors could only grow on the SD/-Trp
medium.

CONCLUSION: The LHBs functions as a transcriptional
transactivator, and serves as the functional GAL4 activa-
tion domain (AD) to activate transcription of reporter genes
(ADE2, HIS3, MEL1 and LacZ). The autonomous activation
of LHBs roots in its pre-S1 domain.
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AT R IR BE(HBV )2 —Fhg TR WUE DNA g ag ',
AMYBERE . BRI EAR, H S 4k
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DNA fEEF 2 BA 44 E 2 W AEASHEZR(ORF), 4
ey NS, C. P. X X, Hip S XK@ =4-HE3
(in—frame))g IR BT (ATG) A =450 X B -S1,
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BT -S2 0 S 5438, MOX =4 ATG FF a4 r= 4 =Fh
KN ", EHE A (SHBs), HEH(MHBs:
B —S2+8)F1 KB 11 (LHBs: BT —=S1+ BT -S2+8)""™!. LHBs
TENFAI N A i /b, (BN HBV 7E 40 P (X442 %
g KA A LIRESEE E BB, T HBV X F
FFAnERaZERT, JWEERURL R . B, ABIEE DNA
TR B R B0, S5 THURHNT 121
5 A" A 18 R DZR 22 5255 3 1 DNA 25 A3
(BD)l &34 pGBKT7 ¥ T LHBs K H4H A5 H -
S1, HJ-S2 Ml SHBs MIEELEFIR R, FeAbmett is
{RA1HE AH109 J5 HEAT B BE AAR 5T, ik — 20 B
HBV 05 1 0 22 Bi/E FH S HBY EBORALHNm 2
%ﬁ:ﬂ[ﬁ—w]-

1 #MRRGEE

1.1 A4 THEF. Tag DNA 4. T4 DNA %0
K BRI N ) EE ) B Takara 2\ 5); AElZR{K pGEM-T
I4 H Promega /A ), BOIESWSEALIAR G B R H],
KIGFF R (DHS OO AR ZEARA7; B EELE AH109 BERERE |
DNA-BD Z AR pGBKT7 | BEEFES 37 3(SD/=Trp . SD/~Trp/
—His/-Ade), X-0-F B (gal). BEEEAEIUGR
HN 404 H Clontech 23 7], HRER IR | B FRER A A
BAM A Sigma 2 F); PL c-mye BILREDAAZE A
#), W E ATCC 1 1-9E10.2 245598 7= 4k 215 i
DNA MRy e[RRI 28 ) 5E K.

1.2 Fik RIEED eral ™R FEM adr WA HBV 13
¥, 5r5liit LHBs, R -S1, Ai-S2 1 SHBs 4ifi%
X BTN I IGER D, RINTES [ YPim5 | A EcoR
I/BamH T WRYIEEALE (F RS AR S 25 UL, DL G376-
7(GenBank~5: AF38437 1) B MALAR , LA PE9600 PCR
U4 9 of L SRR SE I VK S B 45 5. PCR 7™
Y a3E s, 5 pGEM-T 284& J T4 DNA i%
R4, 7516 CEai, MR ARSI
il & KA i DHSO B 841, 7E8F 1PTG K
X—gal M2~ H 5 RIS (LB) P-4k #4738 1 #vE i
BE, PRIBHME B 78 PO AR BUSOR. DN A ST TR
Y E RN Y IEW. 22 )5 e % pGBKT7 #hifd, 44k
DH50 &2, #AFRIABER LB T4 I, FEVLBE
BOPAR FAEKATETE, DRSA RO DNA, U
P K PCR e TS BRI A, 3l 45 4 pGBKT7-
LHBs, pGBKT7—preS1, pGBKT7-preS2, pGBKT7-SHBs.
FEEEAN A 3218, FHBERR R 541k , 3 Clontech 2\ F]
BEFMEAT, FALaHI T SD/ —Trp #4501, Bk
2-3 mm K/DMEESEEFRE, RIEEEA
i, BAEA RS Clontech 28 Rl &r Ui Bl B 1E47. 318
FEPI T T SR N - SR NS R A HL Uk (SDS -
PAGE) FllWestern 522 B3 /T34 #0726 4 7 K44
AR LHBs, FT-S1, T -S2 I SHBs Rk FR 204
FABSER AR LT A\ AR IR AN AH109, =iRE 4h

JG AT 58 X=0—gal 1 SD/-Trp F1 SD/-Trp-His—Ade
OB FREE -, 30 C, A K 3-7 d IF HEE.

F1 5¥9FF R PCR ™

H A E Bl BRI
LHBs 5’ GAATTC AGC ATG GGA GGT TGG TCT TC 3’

5" GGATCC TCA AAT GTA TAC CCA AAG AC3" 1218bp
Hf—S1 5’ GAATTC AGC ATG GGA GGT TGG TCT TC 3’

5" GGATCC TTA GGC CTG AGG ATG ACT G 3’ 375 bp
Hf—S2 5' GAATTC ATG CAG TGG AAC TCC ACC 3°

5" GGATCC TTA GTT CGG TGC AGG GTC 3° 180 bp
SHBs 5’ GAATTC ATG GAG AAC ACA ACA TCA GG 3’ 693 bp

5" GGATCC TCA AAT GTA TAC CCA AAG AC 3’
2 SR

2.1 HAE AR AR R FIH AT R
yefE LHBs, Hi-S1, W -S2 1 SHBs 2R (& 1), #
B pCEM=T ZARSG EcoRl/BamH IG5
FBRETE, [N 7= 13 e 21 AR R B B U 19
pGBKT7 k. FREEIE LR EW. (B 2)h
DNA-BD Z4& pGBKT7 Z5 45 1&. (& 3) hy HAE AR i 13- 411 i
AH109 $iz 453 F 4544 14

M Hir-S1 SHBs

B -S2  LHBs

1 000 bp

250 bp

1 IRESHERR B PCRY BB A B

Hind 111

Hind 111

A c-Myc epitope tag

2 pGBKT7 RXugsiAE.
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AH109 Constructs

| GALLUAS | GAL1TATA
| GAL2UAS | GAL2TATA | ADE?2 \
(MELiuAs | MEutTATA [
| MELLUAS | MEL2TATA | MEL 1 |

3 AHI09 B R BEIRE B HEW. (=M TEMSIE GALY KM
EHEEFINVASINE S F o HEFE T ETENRSE R HIS3,
ADE2. LacZ FOMEL1, £E#ELEF, WRFBEEORE SEE
ZEWE, RTLBER=AERHT, ANTTEHE T HNREERNRIE,
T ESHE x-0-gal B SD/-Trp—His—Ade BRI EIE i HE L4
K, FEAEEHEE.

2.2 WA R K P HHSDS—PAGE FaWestern 9% FP i 2
WAL, pGBKT7-preS1 1 pGBKT7-preS2 JF kLA R}
[, 347 SDS-PAGE 1l Western Sl ERTE 4347, 45 3R
AT BRI ISR AL T pCBKT7—preS1H1 pGBKT7-preS2
f Western EIZE43 AT T WBH i B #9557 HL G20 (K1 4).

HIT —S1 BPEXT B BT B I -S2

35ku
30ku

24 ku ————

4 WETE QR Western RBEEHE &R,

2.3 B#EREE 4k T pGBKT7-LHBs il pGBKT7-
preS1 JEUh [ EERFARAE AT LAIFE 5B x—0—gal 19 SD/-Trp
MISD/-Trp—His—Ade B35 75 FAEK, PRI ®, T
AL T D3 AR BB BE R AR A L AE B x—O—gal 1Y
SD/=Trp G FRAE HAEK (R 2), FF HICHE GRTE (& 5).

Fo BATERRN AH109 EREEF R A KER

AL RORL SD/~Trp SD/-Trp-Ade-His FTREBf€a
pGBKT7-LHBs + + s
pGBKT7—preS1 + + s
pGBKT7—preS2 + - =]
pGBKT7-SHBs + - =]

5 BEEMEAHI09 ERERBHEERERELNERKEBR. A &
ik GAL4- 8] -S2. GAL4-SHBs Bt &% B/ AH109 #Z §#H x-0—-gal
HISD/-Trp LT RIA K, BRBEE; B: 37ik GAL4-LHBs, GAL4- R -
ST EEEAMN AH109 Z$#H x-a—gal H1 SD/-Trp-Ade—His L& D4
K, BEHEE.

3 e
PR T WA AE FR G 02 AT A R R SRR ok 1 — R AT LA
AN A AR 1 /28 A B A AE A R A s, ik
B7E A I 5T AR R P AR BRI 0 T AR LA R AL
TR R A O B R AR AE R GE K
MEER M EMEFBES X MY 2984 2B
SEBOEHEFRIBDMAD B, X5 YMME/EHEST
POER A, I T80 e 5 LR 5%, AR SR
AR A TE A9 2 Clontech A H) A MATCH-
MAKER BERAZAZ RS -3, HBASRAINE AH109 #R7
A 4 PSR 58 HIS3(HARR), ADE2(IRT).
MELL(O = B2 EEHF LacZ(B- LIRS, jm -
PRNERAR A B A I TRP LG AR FLEUV2(CE A 1R)
AL S AP B VE BETE B iR 4 Fh SR8 FR 1 BS
FEt EAE K. T E MELL JER AR o L2 ER N
MRV, I DITEE AR SR A S X-0—gal i
YIAHEAER, SR NEG, XTI B- kR
KRB ER R TR AT Z R G R T T iR 5
FOFRE, R0 ES TR PRIk E] 959%™

LHBs % [ H 400 M JEFR AT, HRT -S1,
HI -S2 FE S &5Migan i, Hh £ S %E4eHST HBY
DNA Z 5 (0 SR B X, H -S1/ AT -S2 X F HBV
DNAZ BRI BE X (spacer) N . LHBs 2 AN A B S 204 Ts
PR O -S1, AT -S2 5 B RS
RE. A -S2 &3] L5 8 B C(PKC)a/B &S, &
BRI R R fil &% T PKC HKH Y e—Raf-1/MPKKK(%
SATEBOE B I R (5 S T R S, MO
Bes AT, 0 B -1(AP-1), A0iEA% AT -KB(NF-
KB), AP-2. M{HMNZHF(SRF), Spl fl c-mye,
e—tos JABIT, S5 E 1YHAE SN AN 41 i
JEI R A AR SR AR SR / e, A -
S2 BA MM B sl FE R T RE: B GRS AR L 4R)
AR AT DA PR e 4 th R (), XA~ AR i/ ] LA
FHRARREHCCR SR AR H R I A R IR, Bl 5
FHHT -S1 A BB A BOETER. Sell et al 18 Fi%
SN FE AT -S 12 HTHRE , 33 R IR T -S1
FEAGIE T HRFAMNREE, Wi FE T DNAKIG. Hildt e
al W ARIE T HT -S1 04—/ A A BOETER . HBY
FEUY HCC 4 =Bl T LA K7 o(TGF-0) ik
1 EIE, (HJERMATER, Ono eral IS T T -S1
HARABEXE, FH FET HCC HuH6 4R A1
TGF-0 242 f%, BLHIHT -S1 ZEFAXF TCF-o {1 X
TR AL Hh B OBV Kim et al B F
FERAHT -S1 45440 5 GAL4 25 [ DNA Z5 5 A 42,
ARG REm A RO, KRS I lacZ 19
B- P RLWEE MR RE ;B GALA- HI -S1 FEF A E ATFFL
IR AR pREPS 1, 5 CAL4 R HERIEER L
BEEERE B CAT)HR S 2UA GSE1LCAT 4544 HepG2 4l
M, A CAT BORREME, XA R E R GAL4-
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A =S1(aa 1-90)ft A2 H B A A R B0GER,
— I AR AT BRI Y ST s T 7E21-56
A R BEHR IE A Z IR PE TR B — R E S RAH
BR, TMAE 57-90 Z A A RHEEILIRIEEL, YNHT -
Sl(aa 21-56)& A BE ATHE R B, THUKIX (aa 57-
90) I ZE AR T ARG R ST VE . T -S1 & S ER .
AfDUE B MHERR B B B B4 S R 25 5 5%
SERTFHEAER. B2, 21 3 56 58 EAAHE T
TV BT Z AR EE A0S, X Be B 2 M)
RE S AR DNA K4 T L7k, BATIHT-S1 X
SR AT 51208 R s R A, M
AT TR D D B 1) s G L 7

FA M LHBs 8 (AT B9, 4% LHBs, R -S1,
Hif -S2, SHBs #:[FF47 A DNA-BD & pGBKT7 H1,
HAr AH109 gk A A E A, M TAHEEANA
BT S 45 R K LHBs AT -S1.EA ABGE MR, 1
I -S2 K SHBs JLHAEH, 15691 LHBs 2 A9 B #UE/E
FEZR B FHAT -SU, X5 PART TR 45 FAl—
H, WX Kim er al BFSEHEAT THIRE, X+ LHBs I
REMIZHEME L 4R T R A B3 , T A HBV
FIREE2AAEGE, HBV B SCEBRE 2, J6)THE
S TR RHE TR,
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