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Abstract
AIM: To screen and clone the target genes transactivated
by hepatitis C virus (HCV) nonstructural protein 5A (NS5A)
and to pave the way for elucidating the pathogenesis of
HCV infection.

METHODS: Suppression subtractive hybridization (SSH)
technique and bioinformatics were used. mRNA from HepG2
cells transfected pcDNA3.1(-)-NS5A and pcDNA3.1(-) empty
vector, respectively, was isolated, and SSH method was
employed to analyze the differentially expressed DNA sequence
between the two groups. The coding gene transactivated by
HCV NS5A was cloned by bioinformatics methods.

RESULTS: The obtained sequences were searched for ho-
mologous DNA sequence from GenBank, one of which was
a new gene with unknown function. The new gene with no
homology with known genes in this database was con-
firmed and electric polymerase chain reaction was con-
ducted for the cloning of the full-length DNA for the new
gene and in conjunction with Kozak role and the exist of
polyadenyl signal sequence. The reverse transcription PCR
(RT-PCR) was used to amplify the new gene, named as
NS5ATP1, from the mRNA of HepG2 cells transfected.

CONCLUSION: HCV NS5A is a potential transactivator.
Suppression subtractive hybridization is an efficient and
convenient method for identification and separation of ex-
pressed genes in hepatocytes. These results pave the way

for the study of the molecular mechanism of the transactivating
effects of HCV NS5A protein and the development of new
therapy for chronic hepatitis C.
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57, NS5A , I /BamH [7) , pcDNA3.1 (-)-NS5A
) HepG2 mRNA, RT-PCR ,
HCV .9, pPGEM-Teasy , JM109 ,
(suppression subtractive hybridization, LB/X-gal/IPTG , 371 C
SSH) (bioinformatics) 18 h. s s
NS5A , (EcoR 7 /BamH [) ,
NS5A 1(NS5ATP1), HCV 1011 bp ,
NS5A HCV
2
2.1 mRNA N mRNA
cDNA . ,
1.1 HepG2 JM109 NS5A HepG2 mRNA
, pcDNA3. 1(-) Invitrogen 464 ny 4.38 ny, A260/A280=1.97. 10 g/L
; Lipofectamine PLUS Gibco ,MRNA mRNA 0.5 kb s
Purification Amersham Pharmacia Biotech, mMRNA.
PCR-Select cDNA Subtraction , 50 x PCR Enzyme 2.2 dscDNA
Mix. Advantage PCR Cloning Clontech, High dscDNA .
Pure PCR Product Purification Boehringer : PCR s
Mannheim , T7. SP6 pGEM-Teasy PCR (G3PDH)
Promega ,
pcDNA3. 1(-)-NS5A . DNA PCR ,
200-1 000 bp
1.2 GenBank
121 pcDNA3.1 2.3
(-)-NS5A  pcDNA3.1(-) HepG2 , 48h (NIH) (NLM)
MRNA, mMRNA cDNA (NCBI) (GenBank)
(dscDNA), Tester Driver, Rsa /( (BLASTN), 1
4 ) Tester cDNA GenBank
, Adapter 1 , ,
Adapter 2, Driver cDNA 2 HCV NS3 HepG2 RNA RT-
2 PCR,  Tester cDNA PCR, 1 011 bp ( 1),
. pGEM-Teasy , HCV NS5A
) JM109 , , NS5ATP1.
LB/X-gal/IPTG , 31 C 18 h. , (ORF) 1011 (nt), 336
,  PGEM-Teasy T7/SP6 (aa) ( 2).
PCR , (200-1000 bp),
GenBank
, , <1011 bp
GenBank ,
Kozak
1.2.2 PCR
(1 011 bp), Vector NTI
(EcoR 1 HCV NS5A NS5ATP1 PCR
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V C S R S V A S K T P V G F I
GTG TGT TCT AGG TCA GTG GCT TCA AAG ACT CCA GTT GGA TTC ATT
G L G NM GNU PMATZKNTLM K
GGA CTG GGC AAC ATG GGG AAT CCA ATG GCA AAA AAT CTC ATG AAA
H G Y P L I I Y D V F P D A C
CAT GGC TAT CCA CTT ATT ATT TAT GAT GTG TTC CCT GAT GCC TGC
K E F Q D A G E Q V V S S P A
AAA GAG TTT CAA GAT GCA GGT GAA CAG GTA GTA TCT TCC CCA GCA
D V A E K ADTI RTII T T ML P T
GAT GTT GCT GAA AAA GCT GAC AGA ATT ATT ACA ATG CTG CCC ACC
s 1 N A I E A Y S G A N G I L
AGT ATC AAT GCA ATA GAA GCT TAT TCC GGA GCA AAT GGG ATT CTA
K K V K K 6 S L L I D S S T 1
AAA AAA GTG AAG AAG GGC TCA TTA TTA ATA GAT TCC AGC ACT ATT
D P AV S K E L A K E V E K M
GAT CCT GCA GTT TCA AAA GAA TTG GCC AAA GAA GTT GAG AAA ATG
G AV F M D APV S G G V G A
GGA GCA GTT TTC ATG GAT GCC CCT GTT TCT GGT GGT GTA GGA GCT
AR S G N L T F M V G G V E D
GCA CGA TCT GGG AAC CTC ACG TTT ATG GTG GGA GGA GTT GAA GAT
E F A A A Q E L L G C M G S N
GAA TTT GCT GCT GCC CAA GAG TTG CTG GGG TGC ATG GGC TCC AAC
V VY C G A V GG T G Q A A K I
GTG GTG TAC TGT GGA GCT GTT GGG ACT GGG CAG GCG GCA AAG ATC
C NN M L L A1 S M I G T A E
TGC AAC AAC ATG CTG TTA GCT ATT AGT ATG ATT GGA ACT GCT GAA
A°M N L G I R L G L D P K L L
GCT ATG AAT CTT GGA ATC AGG TTA GGG CTT GAC CCA AAA CTA CTG
A K I L NM S S G R C W S S D
GCT AAA ATC CTA AAT ATG AGC TCA GGA CGG TGT TGG TCA AGT GAC
T Y NPV P GV M D G V P S A
ACT TAT AAT CCT GTA CCT GGA GTG ATG GAT GGC GTT CCC TCG GCT
NN Y Q G G F G T TLMA K D
AAT AAC TAT CAG GGT GGA TTT GGA ACA ACA CTC ATG GCT AAG GAT
L G L A Q D S A T S T K s P 1
CTG GGA TTG GCA CAA GAC TCT GCT ACC AGC ACA AAG AGC CCA ATC
L L G S L AHIOQTI Y R M M C A
CTT CTT GGC AGT CTG GCC CAT CAG ATC TAC AGG ATG ATG TGT GCA
K G Y S K K D F S S V F Q F L
AAG GGC TAC TCA AAG AAA GAC TTC TCA TCC GTG TTC CAG TTC CTA
R E E E T F =*

CGA GAG GAG GAG ACC TTC TGA
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