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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.

www. wjgnet.com

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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WA K % FRAFHBV)ASEGHMEIMEREGWAR, 5F  ZIAMLHBS"Y. i FHBV il HLRIA N7

B 414t *FHBV X
&G (HBx)w %4
- E S X
7T, B PR FE AL
w523 AT ATATS
XK. #&&ae)iz
A& G AT
TAF Rk, 12 d
TFo ) S HER
F B E, B A
& A A4 THBV
EREGELSE
CE Ry

Wi £ BE

N ZEJF et al#)
B A R
AHBVH#S1 %
Bk %A G #AT
T R T IEIE; AR,
£ et alhiE T VA
WATS. PEEG.
BRERTEE A
Yo & G 0 B HF R
Ze R T, Ghik
B4 EBBE %A
1Bk ESEE. A
XA B R
Kook b sh—F sk
TR B R FE
AL I E A7 h 4
Ry T, m A
T AR A AR B4
&3 iR AT
FIRA

Foe B iEHBV & S& G &k 6% 2 1948
ZAER.

Tk KB ASK R T & &% 3 B R A K
YRpDEST 32, ## & 5 ik #3545 i 4 5
Western blotixIbiE H £ BE A P o9 £k . F i
A ¥ 5 ATt i DN A XU i %5 4k B 454K
MaV203 844 2m i, f£ AT 2 icDNA X &
WAR L AE G, IR % 5,
SR A F R LR T EREGR A
b T HESINRARR ST AR, 25 %
1) % %3 pDEST32 % pDEST22 84k ¥, 4 A
Western blotix Itk ik . K5 iS5m0
Jio#s 2 B 354U M a V203 B 4m i, VAR 16) B
A R T ik B A I 45 S 0 T S R E A

HER: Eo BRI R, B4 Ik Ae Bt
FRIEEG RosETE5HBVASEG X A
MEAER . BAL SR G Rokk A ek Rkt
F A, AmARE A HBVASE & Ak
R P& M kL, R BEE R 4 SR R Y
B Rokt T Ti#HTEREAESEFIR(EZ 5T
F2%) R AAREARR, & A Rosks A£SEK
B 04 25 53R VT A A % A & 49 AT 268aa.

it HFEEG Rakk P THTSE5HBVASE
G AR FRAS A LB TRhEBREEY
89 A1 268aa = £ A8 ZAE .

RS CRFRFEE; £SER;, FEEB Ko
RSB E N

B, R, PHA, FRENL PG, BEK, 825, B5.
CERFRS ESEBSHAEDREEMEOIER. HREA
7R 2008; 16(23): 2581-2586
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ZIHT 495 B (hepatitis B virus, HBV)J&—Ff
o AEEDN ARG i 7, AU RS B
AT 22, 1 B S5 AFE4L(liver cirrhosis, LC).
T 41 ffuj% (hepatic cell carcinoma, HCC)HJ &k
RIEEGIF DA AV HBY SX Gl it
AN AR E T (ATG) BN A K5 R = A4
DX, H7-S1, HT-S2HSIX, G fith =K B f) 40 st £
H, MKEH(LHBs), "HEHAMHBs) M EHEHA
(SHBs). ST ¥ et allWWFF0N A T EHBVH
TP RERR IS XA AEHT AT-SIX, RIFERT-S1Z B A7
TE— 4wt X 3k, X $e/~HB VAR [ 0] BEA71E
SEVURE A, BI4SHT A, Hogn sy Bl A iiir-SIX

B A0 R AR LA S S ()
DLk, FATTA 1 BEXURR A B - $R IR S AT
RE S ESHEAMBAAM AR AN EA, U
Wit eSEA b, - PUHIHBV R BEAF (L)
How L.

1 #RRT3E

1.1 ## ProQuest BRI A 245, A4
e DNASL (545 10422-020). Ma V2030 £
RO AZ A5 T REAH b B BRI £ 2 4 B
Invitrogen/s . BEREYPADR:FREE . AN E 2 IER
FRI B BE UL S5 F Oxoid A ], HTHIS. PiPre
S1. PTHBs v FEHUANE HPerfect/AH]. W)
fitt . DNAR A HTaKaRa/As 7. &AL 1%R
SRS S B AR Z e ).
bR Ay 1 11 53R B = 43 A 4.

1.2 7%

1.2.1 E@#FH Rk BARGG M AR E K 0 3
E: $%ZInvitrogenA AR, L2 SEMHE MY
(polymerase chain reaction, PCR)7AY #HBV 4>
SH AL A, B ARSI S HHB VIS (L
T BEHBV 4 S3E K (GenBank: EU075334) &
) v [ N R RER IR 2 Ap DES T32H, DNAJ T
B U J5 iy 44 1% A5 1 SR g pDE S T32-w216,
Western blot /5 V256 1iF 175 1 JURL 7 % BE4H i )
1.2.2 Ed g ZaEasdsid: R
InvitrogenA mi] [ REXUAE RGEHRAE R H EA T 19
REXRUZAE i, F75 H iobip DES T32-w21655 41,
741 e DN ASCJE 48 o BS TR VA AMa V203
BB, f£SC-Leu-Trp. SC-Leu-Trp-
His+3AT. SC-Leu-Trp-Ura®s 6t 7856 DL &
X-gal s> &5 9 1 H 19 BH 2 e B, K020 i e 3R
73 B BH P v B b S P Uk S pDES T32-w216
HEAT P YAk 0 06 U, 56 U 5 8 BH P e B S
FORLEATDNAN Y, I3 45 S AE 56 18 [ 7 T A=
e (NTH) B4 335 3E1 T BLAS T A W05 B 220

1.2.3 R it if g g Bk maE: ()5
TR MR g LLIE ) 5 B 1 1 £F 4 8 A o
FEA A FORL ) B (GenBank 5 NP_068657),
P e 5 %k 514, BiES 15 -ATGGTCG
ACTGGACGATTTCGATGATGAAGATACC-
3'(Sall); 5145 -GTGCGGCCGCTAATG
ATGATGATGATGATGAGAAGTGTGGAT
ACCTCTGAC-3'(Not 1), N5 HISkr
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1 pDEST32-w216%%{kMaV20382B4RkaEWestern blotfJ45R. A: Bl AfiPreS1; B: HTHBs; +: pDEST32-w2165%(t,
MaV203E£EE2Y; —: PR IR.

2 EEEWRRER. A: SC—Leu/—TrpfiltffaRe 7 dE; B: SC—Leu/~Trp/—His+28 mmol/L 3ATHEREEFEL; C: SC—Leu/—

Trp/—UratikfEEFREL; D: X—gal 3.

25 PCREPF: 94°C 3 min, 94°C 30 s, 58°C 30 s,
72°C 60 s, £35MEH, 5 J572°C 7 min. PCR
FE S Not 1 FSal 1 BT s 17 25 4 4
Ji o B B AR DAL, XU ) S € ) v E B SR
pDEST32, DNAJ /35 F )5 fiy %4 A pDEST32-
Fib. Q)M ARIIRIE: LAE A R4S
HI T AR, JLDNAF 4l % T 4]GenBank
SEU075334(S216, I I [7) Jifi 32 ] 1) i 36 PR 77
Fl). EU082433(S245). EU086837(S246).
EU086840(S249)-#k, L5147 5'-ATGGTCGA
CTGGATGCAGTTAATCATTACTTC-3'(Sa/
1), FiE514: 5-GTGCGGCCGCTAGGTTCT
AATGTATACCCAAAGAC-3'(Not 1), PCRY™ 18
-W V) J5 S5pDEST22i% 4, DNAW T4 IE 5 43
Sl 4 A pDEST22-w216. pDEST22-w245.
pDEST22-w246HIpDEST22-w249.
1.2.4 R 1B iE 48 Bt Bk e L B 89 &
ik B EM )T ipDEST32-Fib. pDEST22-
w216, pDEST22-w245. pDEST22-w246F/
pDEST22-w24955 JFUk 3 7 % AMa V203 i B4
Ji0, 258 A R A I Rk 4 B AT S S PR TR =
WAARE IR BERE IR I 00, A S W a8 Ak 1 11 4 i
e RS TR Z WA R IR TR, B0l
SR BEAN M, B BRI R S, TR B EIE & H.
Weatern blot VA IEFHHE AFRIA: 41
TR R AR BERE S S, 42 28120 g/L SDS-PAGE
Jie Haik, G 5% M2 Whdst i), 51 0 10004THIS
PRI BmADIF A2 h, Ve FF51 ¢ 10002E5T
B PUEIRIE &2 h, B RS ROGIE AT IO
H 25, Y R IE ISR R & A 5E,

www.wjgnet.com

K —PUE M1 2 1000HTpreS 154 HTHBs fimAb.
1.2.5 Bom B e K i) it I 1) o 4 15 1 A A5 )
JTORE FH i 198 B2 L 2 N R A Maa V203 J BRI 52
UM, MR8 AESC-Leu/-Trp, &SC-Leu/-
Trp/-His+28 mmol/L 3ATFH H #%) 15 57 3
. ¥ A KAESC-Leu/-Trp/-His+3ATHIFH ¥ 5
X ZE FISC-Lew/-Trp/-Uraff 55753 I, )ik
Bk B V& B R T Y PAD S 5 LSS BN T Hil 6 2T 4
FIEH B ARG & T X-gallNZ-buffer X M.
AR ER A o1 FUBETT RV M, AR B (1 h
PR B 7% . 156 22 L LApDEST32 5pDEST22-
w216, pDEST22-w245. pDEST22-w246 4
pDEST22-w249 L4t BipDEST32-FibLy

2 #R

2.1 FHE R KM R A B iE HBVASHEE A b A5
B35 yi 35, GenBank'S A: EU075334, C2
WAL B R 5 ) S BE R, R4 SHE IR e
FEZIpDEST32H, SUGAIF 5 5 15 iUk dy 4 0
pDEST32-w216(F1).

2.2 ASERBEERL X LR % KInvitrogen
O\ E) R % AS B A FR 7, AT T pD-
EST32-w216 5 40 SCE (e fEpDES T221H)
JLEEGEMa V2039 BEAH I, 2 )5 R FHAS [R5
I SR 1 2 P v B, e i 0 32 M R B 2 e
A[LAZEiAHis s Ura's LacZ#f 75 3£ (K2), #5BH
P o B R AW . I [9) 075 38 3R A5 BH A v B AT
DNA 7, 23 BLAST, il Horb— AN v [
YA ) TR A N 1 c DN AFE 515 4T 1 23 21 4k 2k

WA #H S 5
BA&AH X T4
SE G 1% ik 4 &
F G 6 R
IEARIE . AHTF R A
B R 4 R A&
S BB F
HE, B A
cDNA & # 7 ik
B ASHE G T 4k 84
BEESEG-H
HEEGRakk, 2
B HBRAL R A
JR okt % TR,
R, 5ASE G
4Fh T FARBAT R
G EEEE R e R, iR
F i F R Em
i 45 Rwy T S,
S FiEEAE
EAVER iR
NES
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miAEE 15 a5 71, H2h5266-644aai 53 T3], A 1
FES A T30

R IR
FAhEORakk
il P
5HBV4ASE Y
IR P 4
EEOMR, Hit
— ¥ [ XA HBV A8
EXEN R ¥
BT — &AW B

2.3 RGBiE ey A4, B R SR AR de
A AR IAE Ak PRI I ) U 45 S )
FEVELL W HHB VAT SR (15 ik A1 B AR H &
TS HE (open reading frame, ORF)[F) IEHf
PE, BRATTIEAT T 5 1 PR B X e A TR 56 FE AT 500 11E.
FIFH 2 ) s BERER, K S HIShR2E (1) 41 4 1 11 R
R e R pDES T332, ZIF J 45 75 15 ot
Fiir 4 JypDEST32-Fib([&3A).

hy U6 UEAH FAE AR, AR T
4NHB VA S L R Ay I PR e g A8 4 Tk, A
H K GenBank'5 4 5 Hw216(EU075334),
w245(EU082433). w246(EU086837).
w249(EU086840), ¥4 C23VFEFI Y. Fi| I & ]
SERERIR, K ASH N wE R pDEST22M, &
B0 AIE 5 K 5 A UKLy 44 S pDEST22-w216,
pDEST22-w245., pDEST22-w246. pD-
EST22-w249(/&3B-C).

I BT R H AN 6] (9 4 S H 1 2 T A7 7
MO RAY, w2165 w246, w2492 (A7 4E
2.0%(9/445aa) ) 2 53, 9N F 545 4y AL T
HUAT-SDX AN, BES1X 24, 1rs2 i34, &
FAXFHE3A. w2l65w245 2 [ A7 0] i 7%
5, H T w245 KR AR i i R AT 5AE, w24 51T

I GEAR, w2457EHi269aa Ji i i i 4> %
RWGP A, A g R s HE A R -—E 4
FAAHABLTE: (Pl 4).

2.4 RE)ASHKR R 6B R LI IEL R
&M Invitrogen A al ERERURAC AR $R RS, 1
A XV B B SE A E, BRATT 4 K 5
JikipDEST32-FibL5pDEST22-w216. pD-
EST22-w245. pDEST22-w246. pDEST22-w249
L GEMa V203 BRI, 2 )5 1 FAS [R] i g 55
TR IE P o R, FHE o R nT DA IAHIS
Ura's LacZf 5 3K (K15-6).

3 111E

BEAEWE9E A HBY SIX R = AN 4h % 0 1
(ATG)HE N Ry 15 Ry = A5k IX, BT-S1, R/7-S2
IS, i =M EMQEREA, BIERER
(LHBs). " (MHBs)FI 14 [ (SHBs). it
(ST A A Hh [ HB VR 4390 SRR (KIS X A7 7
RUHTSIX, BIAEFTS 12 A7 45— g fith Xk, i
FERHBVALIRER (1] e A7 76 S8 DURIE AP 3l
AT T SIX A8 SE 11 % 14w A 1) B 1 iy 44 4 4

®
-
N
w
EN

(2]
-
N
w
EN

B 3 RAFRFELAABYRAEEECDRIKAWestern
boltBY4ER. A: Hibi AHiHIS; 1: pDEST32—Fib; B: B A
PiPreS1; C: AT AT TPreS1. HTHBs; 1: pDEST22-w216; 2:
pDEST22-w245; 3: pDEST22—w246; 4: pDEST22—w249; —:
(EIEDOpiEEI=R

St A, LAy A, B RS AR T
FR 56 UF H 5 4 A 1 R

P B} 22 7 10 02 H R o T E I B A -
HAMBEAERBRTF R ", BN EEEE
BN THB VR 11 10 455 8 A A
Z AR AR () Invitrogen 2y 7 ProQuest™
TE BEXU AR AE R GE, 1% FR G0 A B AR 52 1 48
IS R R IL, I B 3/ R JE A
TG0 DA g KR JSE (1 95 2> 19 BE 440 Mt A 2% A2 1 56
REWBIAE. M Z RS EETR M, 1RIE4;
G E AR T ARSI D] P,
YRR 10 2248 . A HEBR W9 3R A5 (1 BH 4 5 B 1)
PAE G 22, R BH A v B RS W JRORL B EUS
5 PH IORL T AL A e, AT AT 076 R T e 1) i
P = BRI H b AR K 0 B P OB A EATDN A
D7 B 0E . BARAE W 50k 3 N [F e DN A4 A4
BA LG 5 e = v, (HAE4G ApDEST22
J B R] BEAE R A I AR T I A, I R
1) P RE X A AS R B0 AIE . S ) A% AT [ I b 4
NI AR AT A I 45 4 B 5 5 ) B I I A
WER 110 5 AR Ak 2 TR 1A AT B8 A AR ELAE L, 5
AR B BA A LA R, SR OE e S R
BH M B 8 0 TR 5 A 21 4 2R 1 R o 11 R
Wil sy, B1266-644aa(4> K 644aa), ML f [ i
REXUAC B0 v LAAF H DL R 458 DLAF4RiE A
J o 12 66-644aaifi 4y A 5 1H ORI T AT LA
B 33 SR BT EL R P ) (EU075334) 1958 4 Bk
R R AT ARAE S N Ah, 3 mT DL 20 R A
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1 50 B 4 w2165W24sSBEFESILE meahH
$216 (1) MQLIITSKLGIIYILCGRLAFYIREKLHAAPHFVGHHILGNKSYSMGGWS . | ASEH: 64
$245 (1) MQLIITSKLGIIYILCGRLAFYIREKLHAAPHFVGHHILGNKSYSMGGWS WMATS. WS,
51 100 WS2Hfe £ HE G W
$216 (51) SKPRQGMGTNLSVPNPLGFFPDHQLDPAFGANSNNPDWDFNPNKDHWPEA ZBV 2R E
$245 (51) SKPRQGMGTNLSVPNPLGFFPDHQLDPAFGANSNNPDWDFNPNKDHWPEA -
101 135 150 GRL T 5]
5216 (101) NQVGAGAFGPGFTPPHGGLLGWSPQAQGILTTVPVAPPPASTNRQSGRQP A T A
5245 (101) NQUGAGAFGPGFTPPHGGLLGWSPQAQGILTTVPAAPPPASTNRQSGRQP T e
151 200 W IR K R
$216 (151) TPISPPLRDSHPQAMQWNSTTFHQALLDPRVRGLYFPAGGSSSGTVNPVP e R R e
$245 (151) TPISPPLRDSHPQAMQWNSTTFHQALLDPRVRGLYFPAGGSSSGTVNPVP A, LEAi
201 250 FER AR
$216 (201) TTASPISSIFSRTGDPAPNMENTTSGFLGPLLVLQAGFFLLTRILTIPQS % Ab & 5 kA 4
5245 (201) TTASPISSIFSRTGDPAPNMENTTSGFLGPLLVLQAGFFLLTRILTIPQS #RELILE, &
251 268 300 b e
5216 (251) LDSWWTSLNFLGGAPTCPGQNSQSPTSNHSPTSCPPICPGYRWMCLRRFI f;;é’: ’;j;ﬂ_ ;f :g
$245 (251) LDSWWTSLNFLGGAPTCPAKIR - - - - SPQPPITHQPLVLQFVLAIAGCVC A
301 350 T BE S k.
$216 (301) IFLFILLLCLIFLLVLLDYQGMLPVCPLLPGTSTTSTGPCKTCTIPAQGT
$245 (297) GVLSYSSSSCCYASSSCWFFWTTKVCCPFVLYFQEHQPPARGHARPARFL
351 400
5216 (351) SMFPSCCCTKPSDGNCTCIPIPSSWAFARFLWEWASVRFSWLSLLVPFVQ
$245 (347) LKE------ - - PLCFPLVAVQNLRTETA- ~LVFP - SHHP -GLSQD----
401 445
$216 (401) WFVGLSPTVWLSVIWMMWYWGPSLYNILSPFLPLLPIFFCLWV/YI
5245 (380) - SYG-SGP- - QSV- - = == === = = = - - - SPGS- - - ===~ VY-

5 pDEST32-FibIEEFRAI S REHBVESEO TSR EIEERZEAZ. A-D: SC—Leu/—Trp/—His+3ATHAEE AL,

E-H: X—gal; A, E: pDEST22—w216}X%§; B, F: pDEST22-w245; C, G: pDEST22—w246; D, H: pDEST22—w249.

B RAZ (2%, 9/445a2)[HBV A ST (1748 7 #k
pDEST22-w246. pDEST22-w2497%E KU1
AR, XS4 S A ok S HBVASH
F A HLAE P AN DR 5 48 S AR I o A%, 327 A
AR AT R LA M . P R w24 59 5 1) T
268aa5w216(EU075334) (0 — Mo 4s
E(135aa), 269aa MUFABATRAR, dhdilsr 2 5%
M1, AR 2 R4 5 SR A — e 451
FAtk. pDEST32-FibpDEST22-w24552 %5 )

www.wjgnet.com

FHAEZ R s T4 1 o S HB VARSI
FLARSS & Bn] GEAL 0 28 8 A 0 B TR oy, B
ir G FE TR Py BRI SRABLAE mT B S 7 P B XL
(RIBH PR &5 53 AR 5.

T Ui 11 s T T AR B (R B B L b 46
E S SRR R, 77 hPixtalE. B
HE Sy BEALR, RE3ACAREE (s B A ER,
TE RSP 2 2RI, FENR 7 iR S A7
TAIEIRGE. oS BIKEE PIN-3i 73 AT — Bel6
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W@ 53U 6 Z=pDEST32-Fib interacts with beta5 subunit of heterotrimeric guanine
ARFF G AN H AR, 93 5pDEST22-W216, nucleotide binding protein. Virol ] 2005; 2: 76

R, Bk
Wi, %R T, 4
W, AR
) 5 KA.

pDEST22-w245,

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

S AN IR IR, BRI T 4ERA B!, Al
Ghumlas et al' "W 57 K LG ik a- T IGIT )R 1)
18 1 JHF 98 £8 3 M35 v () 21 4 B 1 R R R IA LR
ST B EJF. Brennan er a/'"WiaT & B0 AT 4 i
R BE R AR B S o i A R A I R B
JU SRR, EUN 240 R IATE, BT S0k
[FIR 4. Liu et al"™WF5T K BLEF 4 8 (A IR A6 AT 40
Mg I8 R %, fiFan er al* W50 R ILAET41
Mg 3 Rk BT, O HAE BN E T
HART AR A2, Yang et al*"FITHB V{4
XH AT R AT I SC R IR 126, 9 97 10 Hy
T LR A RBZ MK, X ULHIHB VYl 195 55 &
] fe il 5 2R 4 i A R S AH BAE R, AT
PR AR R BATIRE A AR A o
BT REAET A RN S aSE AL G, SR
JH A PR £ 4 o R K 2R AR, I 4 B R B, A
et kA,

B, AHIE U 6 IR BEXUR AT W .
P DL R M AT S5, WP IESE THB VA S
(S o NSRS B A S VR A e o |
AR, X R AZ0 5 & E A R 1 AR
WA AE R HERE ST LS. A T 3 — Do 45 R
(AT SEVE, FRATTRE I H Ho 5 L DT TE sl 7L 3h )
A AR AS 7 V5T A2,

4  SEXM
1 Ganem D, Prince AM. Hepatitis B virus infection--

natural history and clinical consequences. N Engl |
Med 2004; 350: 1118-1129

2 Park NH, Song IH, Chung YH. Chronic hepatitis
B in hepatocarcinogenesis. Postgrad Med | 2006; 82:
507-515

3 Pollicino T, Squadrito G, Cerenzia G, Cacciola I, Raffa
G, Craxi A, Farinati F, Missale G, Smedile A, Tiribelli
C, Villa E, Raimondo G. Hepatitis B virus maintains
its pro-oncogenic properties in the case of occult HBV
infection. Gastroenterology 2004; 126: 102-110

4 T, BE. ZRFT ORI A - AT-SIX At
HHFE. HFAE AJH v 2003; 11: 1091-1096

5  fE, #=E, E ZRIFREEILNAR-A-SIEH
XHS FoRl s, HRIEAGHIAE 2004 12:
785-789

6 Lwa SH, Chen WN. Hepatitis B virus X protein

10

11

12

13

14

15

16

17

18

19

20

21

22

23

Nijhara R, Jana SS, Goswami SK, Rana A,
Majumdar SS, Kumar V, Sarkar DP. Sustained
activation of mitogen-activated protein kinases
and activator protein 1 by the hepatitis B virus X
protein in mouse hepatocytes in vivo. | Virol 2001;
75: 10348-10358

Zhong S, Chan JY, Yeo W, Tam JS, Johnson PJ.
Hepatitis B envelope protein mutants in human
hepatocellular carcinoma tissues. | Viral Hepat 1999;
6:195-202

JETX, (AR, PHER, MRSRAIL, MR, T, 3. 2
MU SR AT AT-SEAZEAR I S5 2. T 2008;
13: 47-48

JETK, (AR, HERS, BRIGHIE, MREERS, XUBH, SKiY, B
. 4HlcDNA S e Z R 78 R #E 42 S B 1 it 4
BECFEA. FPAETAER A 2008; 16: 304-305
Miller J, Stagljar I. Using the yeast two-hybrid
system to identify interacting proteins. Methods Mol
Biol 2004; 261: 247-262

U, SKRIAR, BR%E, XUBL, T, %, B,
B, YRR, FFAERcDN A SCRETh Z B FF A RT3l
SSEOSEEDAENTEE. IR AT 2004;
12: 2907-2910

R, TN, AN, BREERR. ZBT RIS 145 &
EEOMIHEFILIE. hIefEgupav 2007; 25: 20-24
B, 255d, T8, W, VAR, B, SKISER. 27
[P TERIS 28R 4 & R AR . Hh AP
45 2003; 11: 8-10

White MA. The yeast two-hybrid system: forward
and reverse. Proc Natl Acad Sci U S A 1996; 93:
10001-10003

. TR B RS S hRERT I . [EIME S -
i N g7 53 1T 2001; 24: 479-482

Al Ghumlas AK, Abdel Gader AG, Al Faleh FZ.
Natural anticoagulants and fibrinolytic activity
following interferon therapy in chronic viral
hepatitis. Blood Coagul Fibrinolysis 2008; 19: 263-267
Brennan SO, Wyatt ], Medicina D, Callea F, George
PM. Fibrinogen brescia: hepatic endoplasmic
reticulum storage and hypofibrinogenemia because
of a gamma?284 Gly-->Arg mutation. Am ] Pathol
2000; 157: 189-196

Liu Y, Zhu X, Zhu ], Liao S, Tang Q, Liu K, Guan
X, Zhang J, Feng Z. Identification of differential
expression of genes in hepatocellular carcinoma by
suppression subtractive hybridization combined
c¢DNA microarray. Oncol Rep 2007; 18: 943-951

Fan BL, Zhu WL, Zou GL, Luo GS, Xu CL, Zhao
WX. [Cloning and identification of fibrinogen
gamma polypeptide (FGG) gene differentially
expressed in human hepatocellular carcinoma] Ai
Zheng 2004; 23: 249-253

Yang Q, Cheng J, Dong J, Zhang J, Zhang SL.
Molecular epidemiological study on pre-X region
of hepatitis B virus and identification of hepatocyte
proteins interacting with whole-X protein by yeast
two-hybrid. World | Gastroenterol 2005; 11: 3473-3478
Matsuzawa S, Reed JC. Yeast and mammalian
two-hybrid systems for studying protein-protein
interactions. Methods Mol Biol 2007; 383: 215-225
Tanowitz M, von Zastrow M. Identification of
protein interactions by yeast two-hybrid screening
and coimmunoprecipitation. Methods Mol Biol 2004;
259: 353-369

i EEZ W MRS

www. wjgnet.com



