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Abstract

AIM: To screen the proteins interacting with the
whole S protein of hepatitis B virus (HBV) from
hepatocyte cDNA library by yeast two-hybrid
system, and to validate interacting behavior
between fibrinogen alpha chain and the whole S
protein by reverse yeast two-hybrid.
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METHODS: The whole S gene of HBV was
cloned into yeast expression vector pDEST32
to construct a bait plasmid, which was verified
by Western blot. The bait plasmid and prey
plasmids inserted liver cDNA fragments were
cotransformed into yeast cells MaV203 by Liac-
mediated transformation. Diploid yeasts were
plated on synthetic dropout nutrient medium
to screen positive colonies. After extracting and
sequencing of prey plasmids from positive colo-
nies, the inserted sequences were bioinformati-
cally analyzed. For reverse yeast two-hybrid, the
bait plasmid expressing partial fibrinogen alpha
chain and four prey plasmids expressing the
whole S protein mutants were re-combined. The
reconstituted bait plasmid was cotransformed
into yeast cells MaV203 with the four prey plas-
mids, respectively. Diploid yeasts were plated
on synthetic dropout nutrient medium and X-gal
assay was performed to validate the interacting
behavior.

RESULTS: By yeast two-hybrid technique, prey
plasmids that were inserted partial gene coding
266-644 amino acid of fibrinogen alpha chain
had a positive reaction with bait plasmid coding
the whole S protein of HBV. By reverse yeast
two-hybrid, fibrinogen alpha chain protein in-
teracted with the four whole S protein mutants.
The protein binding domain of the whole S pro-
tein might be the leading 268 amino acids.

CONCLUSION: Fibrinogen alpha chain protein
may bind the whole S protein of HBV. The inter-
acting domain is in the 266-644 amino acids of
fibrinogen alpha chain and the frontal 268 amino
acids of the whole S protein, respectively.

Key Words: Hepatitis B Virus; Whole S protein; Fi-
brinogen alpha chain; Yeast two-hybrid
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BAERFEE A
¥ G 0 B AR
B % BBY¥ %A
1Bk ESEE. A
S B S R
Kok b sk—F a3k
TR ARR Rk,
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YRpDEST 32, # 3 &) ff ik #3545 i 4 5
Western blotixIbiE H £ BE A P o9 £k . ¥
A ¥ 5 ATt i DN A XU i %5 45 B 454K
MaV203 844 2m i, f£ AT 2 iLcDNA X &
WAR L AE G, IR %N 5, 5
SR A FHR. LR T EREGR
b T HESINRARREST AR, 552
1) % %2 pDEST32 % pDEST22 84k ¥, £ A
Western blotixIiE & ik . HiF iS5 50
Jioks 2 B 554U Ma V203 B 4m i, VAR 16) BB
2 BTy ik B AE A T 45 60 T SE P B E AP

LR By BRI Ry, B0 I Ae Bt
FRIEEG RosETE5HBVASEGO X A
MZAER . AL SR G Rokk A ek )%t
F A, AmARE FHBVASE & Ak
B 3R A kL, Bve) B IR e Bk IE 5 R
B Rkt T T TEREAESEFIR(EZ 7T
F2%)R AAREAER, L&A Rost s A£SEK
B 64 45 53R VT A A I AR & 49 AT 268aa.
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7R 2008; 16(23): 2581-2586
http://www.wjgnet.com/1009-3079/16/2581.asp

03I

LIHT 495 B (hepatitis B virus, HBV)J&—Ff
o AEEDN ARG i 7, AU RS B
AT 22, 1 B 5 P4 (liver cirrhosis, LC).
T 41 o3& (hepatic cell carcinoma, HCC)HJ &k
RIEFEGIF DA IA VHBY SIX Gl ik
AN AR E T (ATG) BN A K5 K = A4
DX, HI-S1, F-S2MISIX, Zhihth — I 82 1 i £
A, MKEH(LHBs). &R AMHBs) M EEA
(SHBs). ST H ¥ et allWWFF0N A T EHBVH
MR RERR IS X AFAEHT AT-SIX, RIFERT-S1Z B AF
TE— 4wt X 3k, X $E/~HB VAR [ 0] BEA71E
SEVURE K, BI4SH A, Hogn sy Bl A iirir-SIX

B A0 R AR LA A S R e,
DLk, FATTAI 1 BEXURR A BOAR - $RIFIE S AT
RE S ESHEAAMBAAM AR AN EA, U
WitaeSEA b, B PUHIHBV R BEAF (L)
How L.

1 R

1.1 ## ProQuest BRI A 245, A4
e DNASE (545 10422-020). Ma V2030 £k
RO AZ A5 T RE AN b B BRI 6 25 4 B
Invitrogen’s . BEREYPADR:FREE . A2 IER
(R BE UL 25 F Oxoid A ], HTHIS. PiPre
S1. PTHBs v FEHUANE HPerfect/AH]. W)
fitt . DNAR A HTaKaRa/s A, &M LR
SRS S B AR e A v
bR Ay 1E 11 43R B = A3 A 4.

1.2 7%

1.2.1 E@#HH Rk BAR GG M AR E K 09 3
E: $%ZInvitrogenA AR, L2 S I Y.
(polymerase chain reaction, PCR)7AY #HBV 4>
SH H AL A, B ARSI S HHB VG (L
T B FHBV 4 S3E[K (GenBank: EU075334) &
) v [ N RER IR 2 Ap DES T32H, DNA T
B Uk 5 iy 44 1% A5 T SR g pDES T32-w216,
Western blot /7 V256 1F 175 1 JIURL 7 B BE4H i 1)
1.2.2 Ed ity Z oz desia: K
InvitrogenA mi] [l BEXUAE RGEHRAE R FEAT 19
REXRUZAE i, #4175 H ibip DES T32-w216 5541,
741 e DN ASC 48 1o S TR B VA AMa V203
R R, f£SC-Leu-Trp. SC-Leu-Trp-
His+3AT. SC-Leu-Trp-Ura®5Htpfi s 7856 DL &
X-gal s> B &5 97 2 H 19 BH 2 e B, K 4020 i e 3R
73 BB v B b B A5 P Uk S pDES T32-w216
HEAT P50 50 UE, 560 UE J5 K BH 1 e B A5 4
FORLEATDNAN -, I3 25 S AE 56 8 [ 7 T A=
e (NTH) B9 335 3E 1 T BLAS T A 045 B 20

1.2.3 R it if g B dh Bk maE: ()%
TR MR g LLIE [ 5 6 1 47 4 8 A o
A FORL N B (GenBank 5 NP_068657), Hd
P e s %k 514, BiES 15 -ATGGTCG
ACTGGACGATTTCGATGATGAAGATACC-
3'(Sall); 5145 -GTGCGGCCGCTAATG
ATGATGATGATGATGAGAAGTGTGGAT
ACCTCTGAC-3'(Not 1), N5 HISkr
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1 pDEST32-w216%{bMaV203E2 MRS Western blotBY4ER. A: HH A PreS1; B: FTIHBs; +: pDEST32-w21655(k
MaV 203 RFmfE; — BAVEXS AR,

B 2 EENERLER. A: SC—Leu/—TrplikfEhisakL: B: SC—Leu/—Trp/—His+28 mmol/L 3ATHEERFEEL, C: SC—Leu/—

Trp/—UratikfeEE 7745, D: X—gal 3T

%5 PCRZAF: 94°C 3 min, 94°C 30 s, 58°C 30 s,
72°C 60 s, £35MEH, 5 J572°C 7 min. PCR
PN B Not 1 FiSal 1 B VI 55 (1 £F 4 5 1
Ji o B B AR DR, XU ) S € ) v E B J5RE
pDEST32, DNAJT741F J& @ 4 hpDEST32-
Fib. Q)& LA A B4 ST
FI TR B, ZTCDNAJP S 4% F %GenBank
SEU075334(S216, I I [f) i 1% B 1) 4 56 K
51y, EU082433(S245). EU086837(S246)-
EU086840(S249)-#k, L5147 5'-ATGGTCGA
CTGGATGCAGTTAATCATTACTTC-3'(Sa/
1), N5 5-GTGCGGCCGCTAGGTTCT
AATGTATACCCAAAGAC-3'(Not 1), PCRY 18
- V)5 S5 pDEST22%#;:, DNAWTIE /5 7
Sl 4 A pDEST22-w216. pDEST22-w245,
pDEST22-w246 F1pDEST22-w249.
1.2.4 R 1 B iE 48 Bt B Ak e L B 89 &
ik K EY R R pDEST32-Fib. pDEST22-
w216, pDEST22-w245. pDEST22-w246F/
pDEST22-w249%5 JTRL 43 3l % AMa V203 [ B4
JHO, e A AT 2 AR T B A A 2 TR TR =
WAREE TR B R IR I, FE AR W) B3 AA 9 11 40 i
FE O TR E TR Z AR RS FRIE R IR, B0l
ARTREREAN M, TP BERMVEBCRAA S, DR B T 2% H.
Weatern blot VA IEFHHE A FRIA: f41H
TR R AR BERE S S, 42 28120 g/L SDS-PAGE
Jiz Havk, 2 5% M2 Whdst P ), 51 0 10004THIS
PR R mAbIF &2 h, YElE F51 0 1000540
B PUEIRIE &2 h, B RS ROGIE AT IO
H 5. JEP)EE AR RAIE: [ U5 1H AL A R,
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1.2.5 By BardiE: 4R £ U 1) 5 40 5 1 8 )
JFORE FH i 198 BV S 2 N R M aa V203 J BRI 52
A, 5 ESC-Leu/-Trp, &SC-Leu/-
Trp/-His+28 mmol/L 3ATHIH H ¥#is) ks 75t
L B KAESC-Leu/-Trp/-His+3 AT RH 2 o,
Rl 2k FISC-Leu/-Trp/-Uralf) 55 77 3k I, & )5 ¥
BH M B V% 2 A0 1Y PA DR 9% 1L 5% B 1Al 2 21 4
FME W R G T 5 X-gal I Z-buffer ) i
PR A A o1 FUBE FF O P, AR RO (B K A
PR B 7% . 156 22 L LApDEST32 5pDEST22-
w216, pDEST22-w245. pDEST22-w246!
pDEST22-w249 L4t BipDEST32-FiblLj

2 #R

2.1 FHE R KA R A B iE HB VA SHEE A N A5
B35 yi 3T 5, GenBank'S A EU075334, C2
WAL B R 5 ) S BE R, R4 SRR e
FERIpDEST32M, 406 UF Ji K 5 10 TR iy 44 4
pDEST32-w216(/41).

2.2 ASERBEER LR LR % MInvitrogen
O\ ) R RE X% AS A FR 7, AT T pD-
EST32-w2165 JH-4i il SCZE (v B /e pDES T2211)
LAY Ma V203 BESH M, 2 )5 1 AN [R] SR 5
I SR 1 2 P v B, e i A 32 M R B 2 e
ALLZIEHIs . Ura's LacZiR 5 FER(152), K FH
P o B XA W P I ) 975 308 3R A BH 44 o B 3R AT
DNA 7, 23 BLAST, il Horb— AN v
YA ORI N B c DN AFE B & 4 343 1 4 2R

| BN
A& H X T4
SE G ik ik 4 A
SRR R o
PEARIE . ARBF I A
B4 R A&
GARAE T
M, BB
cDNA L& ¥ i i
HASHE G TR
BEEAEG-HF
HEEGRakk, 2
BT R G
JR ok % A
R, 5A&SEGH
AFh T FARBAT R
G EEEE R e A, i
i F R Em
i 45 Ry T R,
T iE LA L
(MR
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; i fg %i :;% o 1 IR o e 1, R 2w 266-644aatif 43 (1) 741, A 1
Je 5 LRt 2 2.3 BB RS, B RSN E A S
Z’;?é Z’?jé A EAIRE A RE— DI IE ) T Ik 45 R ]
b FaasTie e rE LB FIHBVAS R 5 kA B A R
5HBVASE @

(O PO
AR, it
— ¥ @ £ HBV 48
PR AF di A 3R
T —F& et

5%

TS HE (open reading frame, ORF)[F) IEHff
PE, BRATTIEAT T 5 I PR B X e A TR B0 FE AT 500 11E.
FIFH ) s BERER, K S HISHRZE (1) 41 4 1 11 R
aESEN e B B pDEST32, £85Il Jm 15 75 1 ot
Fiir 4 pDEST32-Fib([&3A).

by 56 E A B AE AR T, ATk T
4NHB VA S L R Ay I PR A g A8 4 ook, A
A GenBank'5 4 5 Hw216(EU075334),
w245(EU082433). w246(EU086837).
w249(EU086840), )24 C23V LRI Y. Fi| I & ]
SRERIR, K ASH N wE R pDEST22M, &
B0 ) K 5 T POk iy 4 A pDEST22-w216+
pDEST22-w245., pDEST22-w246. pD-
EST22-w249(/&3B-C).

W5 BT R H AN ) (9 4 S H A 2 Tl A7 A
MO RAY, w2165 w246, w2492 (A7 4E
2.0%(9/445aa) ) 2= 5, 94N 4 588 43 A T
HUAT-SX AN, BESTX 24, 1rs2 i34, &
H X FE3A. w2165 w2452 [ A7 W] i 7%
g, H T w245 KR AR i i R AT 58AE, w24 51T

I GEAR, w2457EHi269aa Ji i i i 4> %
KM A, A g R m HE A R -— e 4
FAAHABLT: (Pl 4).

2.4 REASKR R 6 B R 4 R I 45 R
fZ M Invitrogen’ v B BEXU AT R 4R 1, £E
A8 SCBETE B AL b, BAT 4 0 5
JikipDEST32-Fib5pDEST22-w216. pD-
EST22-w245. pDEST22-w246. pDEST22-w249
I GEMa V203 BRI, 2 J5 A1 FAS [R] i g 55
TR L P e b, FHE o R il DA IAHiS
Ura's LacZf 5 3K (K15-6).

3 111E

BEAEWF 90 IA WHBYV SIX L = AN 8 i % 1 1
(ATG)#EN K153 A = A S5 X, 17-S1, Hi-S2
IS, i =M QEREA, BIERER
(LHBs). & H(MHBs)F1 38 4 (SHBs). il
(IR STk ETHB VIR 5390 R AR I S X A7 7
—HUATSIX, RIFERTS1Z BUAEAE —gnid X 3, X
$ERHB VAR (1] e A7 76 58 DURP P 34l
FEHTHTSIX 2 SZ 1131 Y i 1) 2 [ A 4 A 4

-]
-
N
w
EN

(7]
—
N
w
EN

B 3 RAFRFELAABYRAEEECDRIAWestern
boltBY4ER. A: Hibi AHTHIS; 1: pDEST32—Fib; B: Hbi A
PiPreS1; C: AT AHTPreS1, HiTHBs; 1: pDEST22-w216; 2:
pDEST22-w245; 3: pDEST22-w246; 4: pDEST22—w249; —:
PR IR E .

St A, LA A, R R A B T
F 56 UF 5 4 P 7

P B} U2 2 7 10 02 H i o T E I B A -
HAMBEAERBRTF R 1, BN EE
ZTBOY HTHB VR 1 1) 456 8 1H I
Z AR AR () Invitrogen 2y 7 ProQuest ™
PE REXU AR AE R, 1% FR G0 i R AR 52 1 48
PR A5 W 3 IR 2, [ IR BB 75 3 R A5 366 A
FGE Dh g KR 2 1 sk 2D P B 20 i X0 2 A8 il
RGN BIAE. Bz RSB ETR M, 1RIES;
HERAMIGE T RSN DT YIIh.
YN 10 2248 . A HEBR W9 3845 10 BH 2 5 B 1
AR R ZE, R B OB RS ) R LS 5
5 PH JSORL T O e e, S ) 075 R T e 1) i
T = R F5 He v 2R K B OB A EATDN A
750 A0E. RS ) TORL 4 A\ ) c DN A i B
B AR a6 e 5 4 5k, (H7E4fi ApDEST22
Joi B A] BEAE R AL I AR T IR A, I R
1) P RE XA AS R B0 AIE . S ) A% AT [ I b g
TN R A3 % &5 G B 5 O ) 0 3 I
W) A 1) S AR A 8] (1) 0T BE IR AR TLAE T, BE N
AR B BA A LA R, SR OE e S R
BH W B 8 40 TR 75 A 21 4 2R 1 R o 11 R
Wil sy, B1266-644aa(4 K 644aa), L ) %
REXUAC LU0 v AAF H DL R 458 DLEF4RiE A
JR o 1126 6-644aa 4y g 5 1 TR BR T 0T LA
B 363 SR BT RL R P ) (EU075334) 1958 4 Bk
R RO ARAE S N Ah, 3 m] DL 2R R A
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B, & SRR EESECSAHESRabEBIEOER 2585
1 50 4 w216 5w24552BEIE w4 A #H
S216 (1) MQLIITSKLGIIYILCGRLAFYIREKLHAAPHFVGHHILGNKSYSMGGWS 78 | £SEq: a4
S245 (1) MQLIITSKLGIIYILCGRLAFYIREKLHAAPHFVGHHILGNKSYSMGGWS AATS. ASI.
51 100 WS2A &K G Y
HBV % % &

§216 (51) SKPRQGMGTNLSVPNPLGFFPDHQLDPAFGANSNNPDWDFNPNKDHWPEA
5245 (51) SKPRQGMGTNLSVPNPLGFFPDHQLDPAFGANSNNPDWDFNPNKDHWPEA

101

135 150

$216 (101) NQVGAGAFGPGFTPPHGGLLGWSPQAQGILTTVPVAPPPASTNRQSGRQP
$245 (101) NQVGAGAFGPGFTPPHGGLLGWSPQAQGILTTVPAAPPPASTNRQSGRQP

151

200

$216 (151) TPISPPLRDSHPQAMQWNSTTFHQALLDPRVRGLYFPAGGSSSGTVNPVP
$245 (151) TPISPPLRDSHPQAMQWNSTTFHQALLDPRVRGLYFPAGGSSSGTVNPVP

201

250

$216 (201) TTASPISSIFSRTGDPAPNMENTTSGFLGPLLVLQAGFFLLTRILTIPQS
$245 (201) TTASPISSIFSRTGDPAPNMENTTSGFLGPLLVLQAGFFLLTRILTIPQS

251 268 300
S$216 (251) LDSWWTSLNFLGGAPTCPGQNSQSPTSNHSPTSCPPICPGYRWMCLRRFI
$245 (251) LDSWWTSLNFLGGAPTCPAKIR - - - - SPQPPITHQPLVLQFVLAIAGCVC
301 350

$216 (301) IFLFILLLCLIFLLVLLDYQGMLPVCPLLPGTSTTSTGPCKTCTIPAQGT
$245 (297) GVLSYSSSSCCYASSSCWFFWTTKVCCPFVLYFQEHQPPARGHARPARFL

351 400
$216 (351) SMFPSCCCTKPSDGNCTCIPIPSSWAFARFLWEWASVRFSWLSLLVPFVQ
S245 (347) LKE-------- PLCFPLVAVQNLRTETA- -LVFP - SHHP -GLSQD-----

401 445

S216 (401) WFVGLSPTVWLSVIWMMWYWGPSLYNILSPFLPLLPIFFCLWVYI
5245 (380) - SYG-SGP- - QSV- - - - - - - - - == - - - MGcs--------- VY-

5 pDEST32-FibRiFEIBEFHI SREHBVESE O LSRGV BB MALAZ. A—D: SC—Leu/—Trp/—His+3ATHFE 7L
E—H: X—gal; A, E: pDEST22—w216344%; B, F: pDEST22—w245; C, G: pDEST22—w246; D, H: pDEST22—w249.

B 548 (2%, 9/445aa)JHB VA4S 1748 5k
pDEST22-w246. pDEST22-w2497% 4 K471
AR, XS4 8 A ol S HBVASH
F DA HL A P AN DR s 48 S AR T oA, 327
A AT RE LA M E. FOEE w245 9 A5 1) i
268aa5w216(EU075334) U AH — AN 48 Kk
":(135aa), 269aa Fiif HFEATRAR, it oy 2 5
WP, AR 2 R P 5 5 Sl A A — e 41
FAltE. pDEST32-FibpDEST22-w2455: %5 ()
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BH I &5 AR 47 4 2 1 )Rl oiE S HB VA S HE 1 (1)
HARESA BOT REAL T8 B B I B Ay, R
UiiF A FE R 7 1 VR R ABL I T X S 1) P B XU A AL
14 BH P &5 SR A 5

2 o 1 1 D e H 40 oy i R R, A &b
WEAS H5PAR LR, 7> FHPSabE. B
My HEA R, RE3AIINEE (e By DERERERIR,
TE RGP 4% 2R ICEE, FENCR 3T i A A AN 43
TAFRNEE. o M BIRHE IRIN-3itg 43 ) A7 — BL 164>

g.

2 BEEE R R R
©) 5 I ABA
A B A W 4 A
%, W B8 I
W IR B 45 R
AR g 4 R ks e
B, VAR ik
FAF Rk e AR
%A EF AR AR
ks R, 3
47 04 Bh i b B A
I R R W, %5
g R &b
FHa-Eaimak
JA G B E Ty ik
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R, Bk
Wi, %R, 4
W, AR
) 5 R

pDEST22-w245,

pDEST22-w246. pDES
T22-w2497ESC-Leu/-Trp
/-UraiRfEIBFHE FAK

F AN IR/ IK, BRI T 4ERA B!, Al
Ghumlas et al' "W 77 K LGk a- TG )R 1
0 1 JHF 98 £8 3 1035 v () 21 4 B 1 R R R IA LR
JY T4 Bt Tt Brennan er al WY K ILLT 4R
H R BE R AR B S ot A R A P R B
JU SRR, T EUN 40 R IRTE, BT S0k
(R4, Liu et al"™WF5T K BLEF 4 8 (A IR A6 AT 40
Mg I8 R %, fiFan et al* W50 R ILAE 41
Mg 3 h Rk b, EHAE B AR T
HARUT AR 42, Yang et al*"FIHIHB V{4
XH AT RS AS I SC R IR 128, 9 07 10 H
T e E A EBZ MK, X ULWIHB VYl 195 5 &
] fe i 5 2R 4 A R S AH BAE L, AT
PR AR R BATIR O A AR A o
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