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Abstract

AIM: To screen and clone the target genes transactivated
by complete surface protein of hepatitis B virus (HBV) and
to pave the way for further elucidating the pathogenesis
of HBV infection.

METHODS: The mRNA was extracted from HepG2 cells,
transfected with pcDNA3.1(-)-complete surface and
pcDNA3.1(-) empty vector respectively, to synthesize cDNA.
After digested by Rsal, the cDNA was divided into two
groups and connected to different sites, and then sup-
pression subtractive hybridization (SSH) method and re-
verse transcription polymerase chain reaction (RT-PCR)
were employed to analyze the differentially expressed DNA
sequence between the two groups. The coding gene
transactivated by HBV complete surface was cloned by
bioinformatics methods. The obtained sequences were
searched for homologous DNA sequences from GenBank.

RESULTS: One of the obtained sequences had no homol-
ogy with known genes in GenBank and its fuction was

unknown. It could be transactivated by complete surface
protein of hepatitis B virus, so it was named complete
surface transactivated protein 1 (CSTP1). It was also reg-
istered in GenBank with the number AY553877. CSTP1
gene had 945 nucleotides and its coding product was made
up of amino acid residues.

CONCLUSION: The human gene transactivated by HBV
complete surface is successfully cloned. This result will
pave the way for the study of the molecular mechanism of
the transactivating effects of HBV complete surface protein.

Bai GQ, Cheng J, Liu Y, Wu SH, Lin SM, Huang YP, Zhang SL. Cloning
of human gene 1 transactivated by complete surface protein of hepati-
tis B virus. Shijie Huaren Xiaohua Zazhi 2004;12(11):2581-2584

i

B: W BHpEIE S B As (SSHYF A A5 8 2 (bicin—
formatics)FARIFEFF TalE Z BT RAREEHB VY 2SS
FAMRILIA | 4 IRH HB V YA R i L.

7375 LLHBV 4 S ZE AR KR pcDNA3.1(—)— 4= S #5:
HepG2 4iMg, LIZS#iE pcDNAS.1(-) A BATx R, $RHC
mRNA Bi%557 4 cDNA , 45 Rsal B 15 1S58 20 cDNA 43
W24, A 2 FANRIRIEL TS, S0TERZE cDNA 3
ITIRAEH _IRPCR. HZESHEDE R AR, wfEHBYV
42 S R NEEVE B R R L A

R T RTREE BRI, By — ki
FR R B sh il A A 2 A RHIESE , HomT LA
M S B A RS, Bisahe S SIS ER 1
(CSTP1), EL/EGenBank i3}, M-S AY553877. CSTP1
TR RES)E ) A K R 945 MZE R (n), a4y 315
N FIETHE (aa) A L.

510 HBV 4 S A HA BEIEE A 1 F R vk pish.
HBV &SRS A &I, At — S HBY 4
SHIZF TP LRI AN I TR AR B E Rl

R, BUE, XU, RIRLE, B, ST, I, 2 RIRSRS 2 S &0

RIVAIEED 1 EEAUE . BRENBRTE 2004;12(11):2581-2584
http://www.wjgnet.com/1009-3079/12/2581.asp
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CAIFRABTEHBY) i a1 DNA S5 58, HBV
HHERAHRET 4 DNIFHEEIEHE(ORF), 254 A
S, C. P. X %, Hi s X XEARK =L 1
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(ATG)I X AN 50 AT -S1, /T -S2 s =AM X", 3
F er al'N A IE B T HRSH5 PCR 3 AR (long and ac-
curate PCR, LA-PCRYIF5E T 2RI 4 & s Hhre
TERY HBV Jii 75 ALK 241 & BRTERT -S1 1Y ORF ZHIAE7E
— R G GRS ORF, % [X4< 135 bp, 44 VT - Al -
SIX, HHURSE T ERT - /F S ZEK _1-iF 277 bp R
FPAAE TR s iR, HIhge A AT - AT -S X 5 HBV
KEHWENGRIE, IHHR/RTT - A7 -S XA HBV i
BRZ K B HAF R ML 30T k4% 22 (suppression
subtractive hybridization, SSH)# AR , BA5 3256 B 4149 |
SEAE . ATREE . BRI S, REE RO
BT R T AR AR, AT DU R B R P
FASE HAE  S A 25 TR FRA T SSH X HBV 4 S
(BAERT - BT =S )& A RSEEER T, B R
W ZEIR 8RR pe DNA3.1(=)-HBV 4> S 3 [R5 L AR 41 fifg
A AN R HepG2, Jf LARE Gbzs (2R AR A8 W) 40 L S 4
X, DL 2 PR OL i 20 B R Th A2 B mRNA g h
Pk, B SSH T T HCV 2 SE AR A
PR AL R 22 R IA AU e DNATH IS SCE. [ 3R A4
B HWYIE B 2% (bioinformaties) B AR ERE T 2 SHE X
R RE REE LR, BPHBY 2 SHEA R AEEEH 1
(CSTPL)FED, Mk HBV 4 S 2 A/E i oe #24t
T ).

1 MRREE

1.1 ## HepG2 4l BBz ST I DHSO S48 28
P17, peDNA3. (- B LB AR B Invitrogen 23 F);
FuGENE6 £ 44RF M H Roche, mRNA Purification &
FE W H Amersham Pharmacia Biotech, PCR-Select
¢DNA Subtraction 874, 50 x PCR Enzyme Mix.
Advantage PCR Cloning if37| &4 B Clontech, High Pure
PCR Product Purification i&5F] &4 H Boehringer
Mannheim A7), T7. SP6 @5 I#) K& pCGEM-T 44K |
pGEM—Teasyﬁ{Z{KJWQ H Promega /N T). HBV A STEH B
FLIB R peDNA3.1(-)- S SHAZE M. DNAFFII &
H T .28 ) 58

1.2 sk JHIA A SRR ST B e B o B o5l
peDNA3.1(=)- %S K peDNA3.1(-)Z8 AR GE HepG2 4
ffl, 48 hJE#2HU mRNA, DI mRNA SHREARGEHE 4
JRAE cDNA(dseDNA), F53B#RiC R Tester £ Driver,
%t Rsa | (—FR A AF8EE 9 1 N DI T AL J5 K Tester
cDNA 73 AWy, il B R BT RS B IR ek
Adapter 1 # Adapter 2, 53 E A9 Driver cDNA 35472 %
THIRZAE N 2 KA PCR, ff Tester cDNA FR4: R
KA R FAR R R BAR R SRy 1 1S pGEM-
Teasy ZURZERE, 4k DHSO B A4, PRiT &
N E RN LB/X-gal IPTG i F#47 |, 37 CHFE 18 h
PR (AT, W, Ll pGEM-Teasy 242 sEfa N i
M3 T7/SP6 5| Y377 PCR Y7, RIS Al A

R B (200-1 000 bp)y, . ARAEHL T DHE AR LA
J¥31(945 bp), FIFHADE R AHTEKME Veetor NTL 1T
LR P FF SR SR & R AL IR N DI (Eco R 1/
Bam HO)Y514), FIH HepG2 MK AT mRNA, £
i RT-PCRY 1, J1 5 pCEM-T# A%+, F{k DH5a
ZAME, ST EAR THEHEEMN LB/X-gal/IPTC
B3t b, 37 CHEFR 18 h. PRBURPER R, @,
FHB S EARBUTOR 5 HE T 0] (Feo R Bam HI)FI
% PCR %55¢, 1ERA B EEFE 2 945 bp JGIY, HE—2
U IR 5 RAR PR ek

2 #R

Zlifl = B 1Y mRNA J23R5 eDNA 7= s ORI, 5540
SR BN, FEYL T 4 SFRIA U K 25 AR HepG2
i mRNA 73514 4.94 Wg Fi14.75 Ug, A260/A 280 =
2.09. 10 /L ZEAEFEBEIEHLTK I mRNA S KT 0.5 kb ¥
B 2 AR AT, IESE mRNA JRGE 2.

2.1 BB R AN MELS M dseDNABISHIE R
Kozt 5 7R 2 dseDNA B 535k M SERE . 18
BORRSE SR B S5AREEG PCR YA, 5
A PCR™ Wy A 28 B A Hh — W IR IR &0 B8 (G3PDH) &
K= R /b, 6B BT e A s s R BB TR = 1Y
THIIOR. X 22 Rk JE A 7 B fE AT V8 PCR 974,
Z5 574 200-1 000 bp K/ AN 148 A R B PRidk e
R FE 355 GenBank B FEIEATHIE L5

22 HARWFIN MR AKRLAGKSE FITEE
S ARG (NTH) E 7 B 2= E AR (NLM) E S A TR G
(NCBI)EE ST B IR T ) B PR (GenBank) B HL[R] 5 I
H SRS R BLASTN), ABHAPR 14wk
GenBank HHEM 19 EL AT BEZE R P F BB RR. 1P
FEM 2 R T BOSAa HE SR, 152315 (47, M HepG24H]
MRS RNA f5, #H7 RT-PCR, ¥ 3 H%5945 bp
FEBU(E), iy e RN B, 53 HBV
K S ABIEE AR BREIEN , A4~ CSTPL. #F
FER W TT BOERSAE S (ORF)KJE 4y 945 nt, w4 i
315 aa A (E 2).

1 000 bp

1 HBY £ S EARXFEMERE CSTP1 M RT-PCR ¥ 1545 .



B, F. CEREREEE SEBRIVEIGED 1 ERgVREK

2583

ATG TCG GCT GCA GAG GCG GGG GGT GTT TTC
M S A A E A G G V F
CAC AGA GCC AGG GGC AGG ACC CTG GAC GCG
H R A R G R T L D A
TTT CCC GCA GAA AAG GAA AGC GAA TGG AAA
F P A E K E 8 E W K
GGC CCA TTC TAC TTC ATC CTG GGC GCA GAC
G P F Y F I L G A D
CCA CAG TTT GGG CTG ATC AAG GCC TGG TCC
P 0 F G L I K A W 8
ACT GGG GAC TGT GAC AAT GGC GGT GAC GAA
T 6 D ¢ D N G G D E
TGG GAA CAG GAG ATC CGT CTA ACT GAG CAA
W E 0 E I R L T E 0O
GCC GTC CAG GCC ATC AAC AAG CTG AAC CCC
AV 0 A I N K L N P
AAA CCC AAA TTC TTC GTT CTG TGC GGC GAC
K P K F F V L C G D
CTC ATC CAC GCC ATG CCA GGG AAG CCG TGG
L I H A M P G K P W
CGG ACG GAG CAG ACG GAG GAC CTG AAG CGA
R T E ¢ T E D L K R
GTG CTT AGG GCA GTG GAC AGG GCC ATC CCA
V L R A V D R A I P
CTG GTC CTT GTC AGC GGC AAC CAT GAC ATT
L V L V 8 G N H D I
GGC AAC ACC CCC ACG GCC GAG ACC GTC GAG
G N T P T A E T V E
GAG TTC TGC CGG ACT TGG GGA GAT GAC TAC
E F ¢C R T W G D D Y
TTC AGC TTC TGG GTC GGG GGC GTC CTG TTC
F 8§ F W V 6 G V L F
CTG GTC CTC AAC TCC CAG TTC TAC GAG AAC
L V L N 8 O F Y E N
CCC TCC AAA TGC CCC AGC CTG AAG CAG GCT
P $ K €C P S L K 0O A
CAG GAC CAG TGG CTG GAC GAG CAG CTG AGC
0 D ¢ W L D E Q L S
ATC GCG AGG CAG CGG CAC TGC CAG CAT GCC
I AR QO R H C Q0 H A
ATC GTC TTC CAG CAC ATC CCG CTG TTC CTG
1 Vv F 0 H I P L F L
GAG AGC ATC GAC GAG GAC GAC GAC TAC TAC
E §$ I D E D D D Y Y
TTC AAC CTC AGC AAG TCC ACT CGG AAG AAG
F N L 8 K S8 T R K K
TTG GCA GAC AAG TTC ATC CAC GCA GGT GTC
L A D K F I H A G V

AGA GTC GTG TTC TCA GGC CAC TAC CAC AGG
R v VvV F 8§ GG H Y H R
AAT GCC GGG GGT ACC TAC CAG AAC CTC GAC
N A 6 6 T Y QQ N L D
ATG GTG GTG TCA TCT GCC ATT GGA TGC CAG
M VvV VvV s § A I 6 C 0
CTG GGC AGA GAC CCC CAC GGG CTC CGA GTC
L 6 R D P H G L R V
GTG GTG GTC ACC GCC GAG AAA ATT GTT CAC
v v VvV T A E K I V H
CGA TAC TAC AGT CTA GAT GAG CTG AGT GAG
R Y Y s L D E L S E
AAA GGA ATA GAA GAC GAT CTC ATG GAT TTG
K 6 1 E D D L M D L
ATC AAG AAA AAATGA
I K K K *

2 HBY £ SEBRRJELER CSTP1 MEZTRFIAEAR—
FEEW T

3 e
FRRE LR FR T 5 A AR, EE R K
R FE I Z AT ALE], F R TR AR SR A
TPLHIFAI S5 M EZE AR, AT SR (cis) JA T
Rz R (trans) V&5 2 F. HBV EF A B & A EN R
FCBHE DR, XoF JF 4 S e 3 PR Rk TR R i, AT B
JEHBVAE T AL S A i T 2 R 21 LA
RN ERE A AT DNA ZiiS A HBxAe TR (1) 1210
J AR BT AR ST A B, MBI R el
JF 98 2H 20 HR IV 5 e L 1A e R T —-S2/S R R B 1A = R
SR B 43T MHBst U BAg S 8s g =,
CRIF R EERRYL, AMUGER . SRR
%, M HSITEr4ifb ST Anitsn &4 & e DAl
HBV A DNA ST, A ELIE o 3 S AESC A 2R &
HAR, MATREERDES), PEHM, 7 -S2+8), X
B, A -S1+ 7 -S2+S). BRI - FI -S X, HUKHE
SR A R —TTJOERSHE4afis, (HASIR A AF. R4,
FIFGHT - /T -S 7ENAY4S S B RITHRE I g FeA TR
FH SSH #F 95 A48 1T - AT =S 76 N AS4 S 75 11 A0 R aX30s
YEH, RBH G i 2 CSTP X Hitk A
BEfbBss, Brit—58384 S B A ThRe. 3F H, Xt
HBV BYLRa  ZE il it . HBV 3 AR 40 L] (52
12EUL) . RIEYUR IR R S IIRE . 18 EPTEEHL
il . HCC = AL A= B .

4  BEXE

1, A OOW, SR R TR, BE, 5. AT
e R R S R SRR, MRS 2002;
27:116-118

2 B E. AR - AT S R .
HF4E A EZeE 2003;11:1091-1096

3 ipfE EERE. R AEEATRET — 3 - SHIEE R T
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FIRHE RFEFIEHIN AT, MINERESIE 2003,9:761-762 Rk 2002;2:1-4

4 RZE, B, R, fhEE, W, ENI, ik CEFREETE 11 LuYY,LiK, ChengJ, Wang L, Liu Y, Zhang LX. Cloning and
WA eERNEESEY S, HRE AN EZsE 2003;11: expression of pre-S1 gene of hepatitis B virus in yeast. Hepatobil
1091-1096 Pancreatic Dis Int 2002;1:238-242

5 XU, BKEE, ENIL N SN R R AT R R R 12 [EREEE, 55, B, TR XU, skIREE. AT RmEA] —S1 2R
Bl EARABEER. MIEERFFE 2001;26:880-883 B SARAR B N GER. MIREREFIeE  2002;27:341-342

6 EE X, BR, FEE, BE, ik CRTRR SRS 13 =, FEACN, EE T, KE, TEIA, ZH, Brsr. JRF R
P W I S 9 A e [ R e ey N NS Y B s T R £ FREAI C/C BREMN 53 Fa; SR, hiEMEES5eE
beds. H5R1E N jEkZeE 2004;12:327-331 I 2002;22:27

7 Cheng J. Molecular pathogenesis of viral hepatitis. J 14 W, BRZE, sk, BREENE, R0, BhiE, 254, tkISE, 531,
Gastroenterol Hepatol 2002;16(Suppl):A185 BEAH HBsA: PEONABEERNERE. hEEiynivi

8 #F, HERCW, TRERR, EW R, BE, B, FEER, 255, B 2002;20:218-221
. OB E C AR BT X R RN, IIER 15 FE/RNE, BCE, TN 9482, XU, #&#, 0k, 2. AFEAE
whageds 2002;20:72-74 AT IR R R RIR. R A AR 2001;9:743-746

9 =, HEROR, Rl AR, EE S, SRR, 2550, oRkIBES, I, -DNA 16 Z=53, EBR BRZE, SKIRE, BB, FhiAE, 4%, X, LU,
SR AR RN R R R OB R AT S E OGS E TN B/, TN, S, Z=H), 95, . BN A RE
k. BIRERERSFGE 2002;27:321-322 TR HCV BLEHSEGEGER 1. HFEAE IR 2001

10 pkZE, 25 Bl R =2a s e E oo E R BLs). R 9:1379-1383
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# (World Journal of Gastroenterology, WJG) #wZE&HT/G, EFENFMWRXTHEFRH, BIEEIEREZFRENLLE
T PERET BN, FEAPERMRXEE —NE _REESOEE 7T THR. FRERF B IREFEL, LE
ERHEHERTATATHL. WIG 24 T # 4R H AR B80SO S i, FeiblE T 9B ZE S h.

1 @&

MM EE R A, REEE, AEEK, NEANTE, @AMH Wit R, . W laE. R SiE, AH
SESE IR The, —BAMEAGE T (FAME T4, RAEBERZERL (B R B4 R#EE)  hitp: //www.wjgnet.com/1009-
3079/new/26.asp.

2 B/E

KA. BRESNENFEM, W To investigate the, AR B RBOZIRE B 7T RBAF N, J7iE(EHEEME) R4 R (T
B A R, SR IR ARRESMHMN AR, SRfH BRI FHEMNE AR EE LE
B, NIEIAR, hE—Lany. BAREAEESRL BRSO HEMEEE) http: //www.wignet.com/1009-3079/new/25.asp.
3 IEX

(1) mRT RETHEAT. RE8R - MRTHEHAEAN NG, PIEEM, FE 5 ML D77k g B — 8 A a3
WEsr, FIHSCERAUE — B I 20, Gt R S —BORTER . B AN R B SRR R oo B SCE BRI, MR
0 IR L SRR LR SR RA R A A BB RIE R IER, —EEEREES M EMEA, DRI R s A
T At B — B ATE (4 B E LSS ERE IR, —m A SRR R . AN, NS AR ST S A S
THERFMBEE. (2) #F: LI EWEFNE N: Sixteen cases... B A total number of 16 cases IMA#:E : 16 cases, 100
patients, %%. (3) #amiAl: HRAEAHFEER ., NASHESHMAGEFSHNEREESH. (4) 4 AE. K. IEYRRT %
& BN ERERS. AVIERET 3 ANFA). B S. f Wi vivo, in situ, et al %5 X &% 3k T 2 B AEF RHE.
(6) BF: AEELEFH,. CHABERSANEANTAARS. BMEENU NS EXCHSCE—F, XN BERGRE SR A T RRE
R4S F — SO ZE N A A5t 0, 10 The data are shown in Table 1. BEIRBIECH, BRNTHEEFEFRE, HENE.

4 ZENE

MAZEIEMPETEIECAMR . S CREBIEEET S E N —3, A25ERET -3, TI4A5ERAE -8, F58 20—
B, BSHERELT N, Br- ik n5ERET %, PMID SEGHEH n—F.

5 Efth

(L)ERFAAZERE, SCRERRATITE. (2) £ ERXSUHE, AR DESRIFEAEE 5. disn't, aren’t, hasn’t, hadn’t, haven't,
don’'t, can’t, wouldn’t, a lot of, a bit, too (also), thru (through), exam (examination), lab (laboratory) 4. (3) ZEZ&EW
HRUATVEFI 25 5, FRIBERANTCAE, kG H o B R B S MIANE. (4) 7T H 8hiAl i) By R =38k S A8 FH ARl A 1A TE K. (B)
ER AR, deldnny RedAEEE. (6) MEAMEEE» e AEFFRIT 2 wA, 85050 HK R R AR
B, (7) RENHEEQFILIT K, BREESANTIT L. (8) WA AW TR SCRN, REN LA S, AU ER
fEE—EEH “et al”. BAE/FERA (B CHEMFZEAD http: //www.wjgnet. com/1009-3079/new/31.asp.



