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Abstract

AIM: To investigate the transactivation effects of C-termi-
nally truncated middle surface protein (MHBst) of hepatitis
B virus (HBV) by differential display method. To clone new
gene with unknown function that could be transactivated
by MHBst with suppression subtractive hybridization (SSH),
and pave the way for the study and better understanding
of the transactivation effects of MHBst.

METHODS: Polymerase chain reaction (PCR)technique was
employed to amplify the coding sequence of MHBst, and
the expressive vector pcDNA3.1-MHBst was constructed
by routine molecular biological method. The differentially
expressed genes were screened and identified by SSH
method between the HepG2 cells transfected with pcDNA3.1-
MHBst and the vector pcDNA3.1, respectively. Bioinformatics
techniques were used to search homologously expressed
sequence tag (EST) and full-length coding sequence
transactivated by MHBst. The mRNA was purified from
HepG2 cells and the DNA fragment was amplified by reverse
transcription PCR (RT-PCR) technique. The coding se-

guence was analyzed by bioinformatics. The new gene
transactivated by MHBst was designated as target gene 1
transactivated by truncated middle surface protein of HBV
(TTP1).

RESULTS: The expressive vector pcDNA3.1-MHBst was con-
structed and confirmed by restriction enzyme digestion
and sequencing. SSH method was employed for the screening
and identification of the differentially expressed genes from
the HepG2 cells transfected with pcDNA3.1-MHBst and
pcDNAS3.1, respectively. Among the target genes, we iden-
tified a new gene with unknown function and deposited its
sequence into GenBank. From the homology search, we
evaluated this gene as a new gene with unknown function.

CONCLUSION: The gene 1 transactivated by C-terminally
truncated middle surface protein of hepatitis B virus was
identified.

Liu Y, Cheng J, Wang L, Wang JJ, Lu YY, Li K. Cloning of gene 1
transactivated by C-terminally truncated middle surface protein of hepatitis
B virus. Shijie Huaren Xiaohua Zazhi 2003;11(8):1102-1106
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, MHBst HBV
(HCC) [13—28]. ,
MHBst , MHBst
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MHBst [29-34
MHBst )
MHBst , SV40
(CAT)
, MHBst SV40
, (suppression sub-
tractive hybridization, SSH) ,
MHBst )
Western blot MHBst
c-myc . )
1(TTP1),
MHBst
1
1.1 HepG2
JM109( ), PcDNA3.1(-) (Invitrogen),

Lipofectamine PLUS (Gibco), mRNA Purification

(amersham pharmacia biotech), PCR-Select cDNA
Subtraction (Clontech), 50 x PCR Enzyme Mix.
Advantage PCR Cloning (Clontech), High Pure

PCR Product Purification (Boehringer Mannheim),

T7. SP6 pGEM-Teasy (Promega)™®,
1.2
1.2.1 MHBst
pcDNA3.1(-)-Mt167 B8, Lipofectamine
PLUS 2 my pcDNA3.1(-)-Mt167  pcDNA3.1
(-) 35 mm HepG2 , 48h
1.2.2 mMRNA mRNA Purification s
HepG2
mRNA, N

123 cDNA(dscDNA) PCR-Select cDNA

Subtraction Kit , mRNA
cDNA.
1.24 PCR-Select cDNA Sub-
traction Kit, SSH :
HepG2 cDNA

Tester  Driver, Rsa I ( 4

) ) ,

Tester cDNA s

Adapter 1 Adapter 2,
Driver cDNA ;

Driver cDNA 2 ;
PCR ,  Tester cDNA
1.2.5 pGEM-Teasy

, JM109 , LB/X-
gal/IPTG , 371C 18 h. ,

,  pGEM-Teasy T7/SP6

PCR , (200-800 bp),

( ).
GenBank .
1.2.6 5 -ATG GACCTT

CAG GCC GCC GGG GCC CAG GCG-3’ 5° -TCA
ATC TTC AGC ATC GTC AAA CTG TCC TGT-3’

HepG2 mRNA, PCR ,
Teasy )
2
2.1 mRNA N mMRNA
cDNA . ,
HepG2 mRNA
564 nmy 5.20 ny, A260/A280=1.95. 10 g/L
mRNA 0.5 kb )
MRNA
2.2 dscDNA dscDNA
adaptor | adaptor 2 dscDNA
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M: DNA Marker; 1: dscDNA  adaptor 1 ,

, G3PDH 3’; 2: dscDNA adaptor 1 ,

G3PDH 5°, G3PDH 3’; 3: dscDNA  adaptor 2

, , G3PDH 3’; 4: dscDNA
adaptor 2 ) G3PDH 5°, G3PDH 3’

1 .
2.3 cDNA

PCR , G3PDH PCR ,
18. 23, 28, 33

5nL . : PCR

s PCR G3PDH s

( 2.
M 1 2 345 6 7 8
bp
500 —

M: DNA Marker; 1-4: ,
18, 23, 28. 33; 5-8: ,
18. 23, 28. 33

G3PDH3’. 5’, PCR
G3PDH3’. 5’, PCR

2
2.4 cDNA PCR
: cDNA
( 3
bp
1000 —~
250 —
100~
3 PCR
PCR
200-800 bp (4, 94

M 9 10 11 12 13 14 15 16

bp
1000 —
250 —~

1000 —~
250 —~

4 (9-24) PCR
2.5 cDNA 50

, GenBank . 4
TTP1.
2.6 TTP1 555 nt,

A135. C 147, G 170. T 103, GC
57 %, 184 aa s
. TTP1 GenBank ,
AF407672.

ATG GAC CTT CAG GCC GCC GGG GCC CAG GCG
M D L Q A A G A Q A
CAG GGG GCC GCG GAG CCG TCT CGG GGC CCG
Q G A A E P S R G P
CCG CTG CCT AGC GCG CGG GGG GCG CCC CCC
P L P S A R G A P P
AGC CCG GAG GCT GGC TTT GCT ACA GCT GAC
s P E A G F A T A D
CAC TCC AGT CAG GAG AGA GAG ACT GAG AAG
H s s Q E R E T E K
GCT ATG GAT CGA CTA GCC CGT GGA ACA CAG
A M D R L A R G T 0
AGC ATT CCT AAT GAC AGT CCT GCC CGG GGT
s 1 P N D S P A R G
GAG GGC ACC CAT TCT GAA GAG GAA GGC TTT
E 6 T H S E E E G F
GCC ATG GAT GAG GAG GAC TCT GAT GGA GAA
A M D E E D S D G E
CTG AAT ACC TGG GAG CTG TCA GAA GGG ACA
L N T W E L S E G T
AAC TGT CCA CCC AAG GAA CAG CCT GGC GAT
N C P P K E Q P G D
CTT TTT AAT GAG GAC TGG GAC TCG GAG TTG
L F N E D W D S E L
AAA GCA GAT CAA GGG AAT CCA TAT GAT GCT
K A D Q G N P Y D A
GAC GAC ATC CAG GAG AGC ATT TCT CAA GAG
D D I Q E S 1 S Q E
CTT AAA CCT TGG GTG TGC TGT GCC CCA CAA
L K P W V C C A P Q
GGA GAC ATG ATC TAT GAC CCC AGC TGG CAC

G D M | Y D P S W H
CAT CCG CCT CCA CTG ATA CCC TAT TAT TCC
H P P P L | P Y Y S

AAG ATG GTC TTT GAA ACA GGA CAG TTT GAC
K M \% F E T G Q F D
GAT GCT GAA GAT TGA

D A E D *

5 TTP1
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(ER signal I) )
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[40-44 R MHBst
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(AP-DD-RT-PCR),
(DNA chip) . ,
MHBst ,
HepG2 MHBst ,
HepG2 ,
GenBank
, GenBank (EST)
, MHBst TTP1.
TTP1 N ,
4
1 .
2002;10:73-76
2
2001;9:1323-1325
3 X
2002;10:15-18
4 , . DNA 2002;
10:221-223
5 , .
2002;10:213-215
6 , .
2002;10:211-213
7 , .
2002;10:209-211
8 .
2002;10:125-128
9 , , , . HBsAg
DNA H-2°
2002;10:137-140
10 , , ) ) ) ) ) .
S2 . 2002;41:1-4
11 .
2002;10:765-769
12  Tu H, Bonura C, Giannini C, Mouly H, Soussan P, Kew M,

Paterlini-Brechot P, Brechot C, Kremsdorf D. Biological im-
pact of natural COOH-terminal deletions of hepatitis B virus
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