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Abstract
AIM: To screen candidate hepatocyte binding
proteins interacting with the surface antigen

protein (SHBs) of hepatitis B virus.

METHODS: Polymerase chain reaction (PCR)
was used to amplify SHBs gene. The target gene
of SHBs was cloned into the yeast expression
plasmid pDEST32 to construct bait plasmid
pDEST32-SHBs. Western blot was employed to
test SHBs expression after pDEST32-SHBs was
transformed into the yeast cell MaV203 by Liac-
mediated method. Both pDEST32-SHBs and pD-
EST22-cDNA were contemporarily transformed
into MaV203 cells to screen the binding protein
of SHBs. MaV203 cells were plated on synthetic
dropout nutrient media (SC/-Trp-Leu-His-Ura)
and X-gal containing media for selection and
screening. After that, the prey plasmids from true
positive colonies were extracted and sequenced.
The partial cDNA sequences in prey plasmids
were analyzed by bioinformatics software.

RESULTS: The yeast expression vector pD-
EST32-SHBs was successfully constructed. After
screening, 3 pieces of cDNA in prey plasmids
from true positive blue colonies were sequenced.
The cDNA sequences were alpha-2-macroglobu-
lin, tubulin alpha 1a and ribosomal protein L3.

CONCLUSION: Yeast-two hybrid method is
successfully used for screening out alpha-2-mac-
roglobulin, tubulin alpha 1a and ribosomal pro-
tein L3 as candidate binding proteins of SHBs.
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LT %99 i (hepatitis B virus, HBV)/& 5]z
g BEPEJH 28 < R AL RN 40 g g (hepatic cell
carcinoma, HCC)[J & 5 [N £ XHBVEE
DL I N A HB Y SIX 3l 1 34 J 46 %5 14
F(ATG) BN B2 A3 45K X, Hif-S1, i
-S2HISIX, g A3 AL 1, BIOR R
(LHBs). "1 H(MHBs)F1E 8 (SHBs). FAll
TR A b EHB VIR AT RIS 1] BE1EAE 5
— R AT, %S 7 T LA RIAE(in frame) 5
NFLHBs# L. HATHTFTIA A SHBs A 3 4 5
AT S RREZH—F, 5 HBVREGLE VIAH
ST AR ELAA A 1 FIALA 1 R W . ASHFF 9 LA
SHBsARFFTAEET 1, I H I BE XU R AT HR T4k
L5 MM TR EE, X0 U#HBV
FORHLE NG SR B S

1 MRS

1.1 Proquest2fF REXUZRAE R 40 N4
cDNA ST (H510422-020) 1 REAR RS2 25
BREE . X-o-F-FLHEHBE(Gal). o RELN SOk
PEEGRAF &2 [ Invitrogen /s 7. F#RFYPAD
iRk A IR M R R A S5 W H Oxoid
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ONF], SRR IR R R BRI A JE 5
TR T AT KA1 75 TR (DHS o) AR 5236 5 AR A7
1.2
1.2.1

: I 2 B W HE S N (P CR)VEY B S L[], A
FHBVH R AT B EE K 341, vt Bl |
Y. 5-ATGGTCGACAACATGGAGAACACAA
CATCAG-3', i |#5'-GTGCGGCCGCTAGG
TTCTAATGTATACCCAAAGAC-3', Eii514m
LB or i Sal T WUIREAT &L, RIS |9 23 4y
JNot 1 WYIEEAT 55, PCRYIEHBY S 14
fBILIE; PCREAT: 94°C 3 min, 94°C 30 s, 58°C
30's, 72°C 30's, 72°C 7 min, 35/MEE; PCRFZH)
ZNot 1 /Sal 1 WG 5 3% B N BE Rk # 4k
pDEST32H R et FAH Tk, SlED) L PCREE
Ji, DNAI P FE, #4424 pDEST32-SHBs. #f
A FORLAE R 3R A T 3, S EBGH TR
et AP IR, 5 TR pDES T32-SHBs#4 4k
AMaV203. frffsead i@ giit BaiR2 dfn, #k
IR IR BH I T, B 2 R 7 5 B TR B R,
T BRI 2 Ma V203 )5, 1B Fig 45 .

Western blot/Jy yAI6iF #EJE K ) Kk FrE

st S B 0 FR ) I R SRAOIN E R SR i S
5 min, 739122120 g/L SDS-PAGE S HLTK, FH
JZI£60 V, 30 min; 43 580 V, 90 min. 60 VHL#;
100 minkf i bR B i L+ 2IPVDFIEL. 5%
JBEIE 2 933t 11 b, SR J5 I AHT-HBs flmAb, &
W E2 h, FHTBSTYE =W T M EARE IR ESEi3 X,
FER10 min; FF51 1 100040 Bl P iR 52
h, FHITBSTAE % T i (R IR EDei3 7k, 3 ik
SRICEIAT IO B 55,
1.2.2 DS KRS Y
A, 4 BESC PR 1 T U5 A 3 e BT 40 1R S it
W, AR EIEFI9X 10" cfu/L, BLKE FkiiR
BGR A SR BUOEY) kL. %M Invitrogen? &
Proquest2f# REXU A HAE SR 1, WS RRAEVIONG 75
YH FURipDEST32-SHB s 55 AT 41l i 3¢ ¢ (58 [ £E
pDEST220) I [F) 4 AL ¥ BEMa V203, 2 Jq ¥ 1#
REYH i 43 41 £E SC-lew/-trp L K2 SC-lew/-trp/-his” 25
mM 3ATH;FRIE F(GATEIR B IRl 36 K 55 S
). A KAESC-leu/-trp/-his+3 AT BH 4 7 [
K2 IS C-leu/-trp/-uralfR5 775 |, e JmbBHE:
B 5 Rl T Y PADE; J7 L5 B TR IR T 4 25 i
R AR 5 BT 5 X-galf) Z-buffer [ N AK &R
R o FLBE T B A P, AR O £ 1) Sk ELR
PERV .

SHBs 3

HBV
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" + - & 1 BEXIRSERBHVESERIMRRESEH
anti-HBs
GenBank {KEla) %S
L3 NP_919369 449 217-414
L3. 1 pDEST32-SHBs#51kMaV203/GWester blotHJ4ER. +: a-1a EAW60313 429 2-229
a-la. a-2 pDEST32—SHBs MaV203 M pDEST32 =2 AAA51552 643 304-558
MaVv203
HBV

SC-Leu-Trp

2 REERREINER. A ;B His*

1.2.3 : PRI
FLIE A BHYE SR 7% ¥4 M Invitrogen 2y 7] [ BRI AL
PO AR AL 1 RV Fi v S U BE OR8¢
HCH 0ok J5 36 )5, A Invitrogen 2wl 4L (1)
pDEST22i ki b, 4 A\ SCPE T 51 1 i (1) 5 | 49 1k
ATPCRY HGEAIE, U5 |95 -TCGATGATGAA
GATACCCCACC-3", Fifi5#5-CTCGACGT
CTTACTTACTTAGC-3'; PCR41f: 94°C 3 min,
94°C 30's, 58°C 50's, 72°C 80's, 72°C 7 minZ:35
AMIEER. S0P BEK L 41200 bp; PCR™ 204l
b G A28 w) A TDNABI . BHAE 78 DNA
J7 45 R GenBank LU, BT A1 B 2400 .

2 BR

2.1 HBV SIEK A S5
e IEIF, GenBank5 hy: EU075334, C21L
FEIR Y. KA SHEPR v B Bp DES T32 Hf 4y 15 1
JiURipDEST32-SHBs, Western bloti: 3 1E 175 18 Jiok
pDEST32-SHBs % AL BE B} 5 L8 (1 (1 Rk (B,
2.2 SHBs %@ Invitrogen/ A
Proquest2P BEXUAAS BRAE T B 7325, FRATIHREAY
A IFIGE I (B T kip DES T32-SHBs 5 T 4
i S (0 B AE pDES T22 1) FE i Ak % FEMaV 203,
25 AN [i) ik B 355 % 55 R 0 328 BH 1 S B, e
Ji O 34 H PR BH P v B T AR JAHis™y Ura’s
LacZAR i 2 F (%12).

2.3 SHBs

A FHInvitrogen2y wl HR AR 41 1 S ZE 4844 p D-
EST225 W9 W4 455t A Dy B, FIHPCRIT
TR0 UE - 0 8 P BE XU AL BH P ot I P4 A 40 kL

SC-Leu-Trp-Ura
% 2! 3SIN
@ P
f A
65 . 7|

% 105 g1

IR CDNA F BL(E3).

FATVIEHRIE 134N BHVE e B e, W ah 3 S
GenBank 4 AT WP LU#R, 381931~ SHBsfi%
T4 R R P LR .

3 e
HB VI PG DL IR G 5 38U SR
JHFJe (LR — ELAS B, H AT A HB Vil
Tk 0 A e SR DR A R R K Rk L
SOFPUA AT, BHI 4 DN AR & 5 55 7
B EEE ., AE IR, BRXIER
HE A RO A A RBOEER S, HBVT
TR 4 A Zh 6 1 75 3t nT g Al i 2R (- B A
HAEF SE RN AR, BEREXU AT B A
5 3T B - A A R AR, P R
% et alR Z B RIPUR n] Ge ) 454
1, AHF A AR SHBs i 45 45 2 (2,
BATIN FHProquestf# BEXULAE R G4 SHBs
BT T 456\ AL, %R %R 2
PEZRAR, R BOZ RS, B AR 14155 15 o
pDEST32-SHBs 5 #:77 AJFcDNASCIEKHEY)
FORLSL R AR REAE i, Hf7 R IAHis™ Ura's
LacZH i KL DR 1 B e e A gl W N it — 2B 09T
W% R G, TATIIE A M SO 5 SHB's
A& A, SRR 13 BHPE e, goad iy
3 M1 M 5 GenBank#f FE AT LUER, Horh3ANFH
PE v B P 5 B AN R SR TR, 0l o A% b
HEAL. MEEAa-la. o-2BEREA. o252
BRER 2 LG 2R E YR s P,
IE WA B . R A A R, Ok G s R Y
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S AD-PCR B 3 B

M 1 2 3 prentedislias

I R KIS

bp YIPCRE=¥IHY

2000 BRI, 1:

750 3: AD3.

500
250
100

PR E, T I I S RN AR, 7R
A BE R 5 IR EL 4T B 25 O 22 00 24 U I
RGP R Y, o-2 L BR A 34 B8t 25 40 6l
[ 4R 4345 41 i (natural killer cell, NK)FIH A
A 4N i B 40 i (antibody dependent cellular
toxin cell, ADCC)iEE. Hur &M 22 21K L
A B M I 28 R0 T A J8 2 o2 BBk AR P LR
FE T, AR IS AT A I o-2 ELERER (A T s A A
VI 9 AR S M M AT F HR AR X R I
SHB VG SUH-50 BL A T R T8 ) A
. a-2 L EREE 14 K643 aa, STHR AW Hi%E
F11(304-558 aatt HAEH], AHEAEH] X 4847 T o-2
EERE R, o5 AN Y SHB sk 25
A H R A (L3S IR A Rl 0, REAE
TR EELE AN L b ) AT R R AR L3 gAY
449 aa, ] e SHBsH 45 & X 87 1-217-414 aa.
G IR 2R = AN S R A A TS R o-1a, J2—
RN 45 K2 1, 9mfd429 aa, RS/ NE I
T B AN [ 43 447 B0 WTREN) S5 SHBs &S 75
(1) DX A T A0 B [ o-1alf) R 3 52-229 aakt.

B2, AT Fc DN A N FH e RE XU
AT VETRE 3P AT R S5 SHB s, & I A R A,
W4 R RSHBs T g5 i & (AH BAEH,
A AR T EIR R G DR S BHB VIR L1
Frelib, L m 240 e Thpe, JEEARIVEH
BUHE 58 1 3 . I ik i 45 & 8 (1
LR 145 G R T SRR P )
REXUAS . W LA XU ARAS « e LU ie 55 5
AFIIESE.
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AR AFIESCHREZE XS 0515, 1 MBI, 11 AR 1.2 751k 2 4535 3 13, 4 %30k, 75—
TS, J& 25 IR S A, 2400 bR 5 8 IR B2 10 3L, LU R ABRIR: ()51 5 NARZIT T B FIFHZT 775 HAh
FHICHETUN DR AR, QORI ids N RS EE AT, H R Lh LA A 2850 IR I T e 8 T S A S50 R (9 5 VA
IR, CART &R I 77725 1 H 228 SCHRED AT, 77 2SR P alaal 700 T i HR 16 77 25 1) 3O3R AN A 3 et 2 Ak BT
Q)R S0 25 RINA TR BRSO R R, R R R i, (4)ifie ZEE I, Mo BT 0 45 R
HH AR T AN 2 T AR, AN W2 K SOk ) (P16 PRI 3R (M B S B . R AT RPN, I AT 2 9% AT A W
PERIE S, B AN IESCRI TR IZ R N . RGN ARk, RWAEA R A0S N AEREH
YL, s — Al = 2R 3R AN B 2R), 76 IE S0 i B M Rk . BN AT B BRI, DU 5
WS HAR, BT RN AR IE SO B i . Rl — A A AR AR, Ak, S48, 4—H—
ANERR DIRGR. W0 B 240 B RIGIT R EAR L. Az ooy Biwee; Coveey Dz weey B ey Frooeey G ool IHER K
e, O. WM. O. A. AMFERAERR S, gl B P<0.05, °P<0.01(P>0.054:). WfFd]—&
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4.56 vs W IRALSE, FARIA T 7. RACRAMRADECE, SERITT &AL S NEERNA F 5, AL
B NS £ N ETRXFE A7 FoR G, -7 RERMIEARRN, AEH A R RS
FR S IEX AR ES. ZERF HILEH/min, ¢/(mol/L), p/kPa, V/mL, ¢/°C k. B B35 W 2 1 I, 5
5 NWEBL P, B0 EIE SR e R (L R, 1 AR AT NI B . BB R K/N7.5 em X 4.5 cm,
DA TS 4 3 WG A2 IESC P, ASREAEFH SR BRI, (S)BUM 5B 5, HAE TS5 525 Uk, Z55%.
(4 45 B S iR 7K T 2008-05-08)
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