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Abstract

AIM: To clone and identify a new gene p7TP2
transregulated by hepatitis C virus p7 protein,
and construct its recombinant eukaryotic
expression vector to explore its function and
structure.

METHODS: p7TP2 gene was amplified by re-
verse chain polymerase chain reaction (RT-
PCR) using HepG2 cDNA as template and
inserted into the vector pGEM-T by TA clon-
ing. Recombinant eukaryotic expression vector
(pcDNA™3.1/myc-His A-p7TP2) was then con-
structed by subcloning technique which were
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all confirmed by restriction enzyme digestion
analysis and sequencing. Bioinformatic meth-
ods were used to analyze its possible physical
and chemical characters, structure, function and
chromosome location.

RESULTS: p7TP2 gene was successfully ampli-
fied by RT-PCR, consisting of 495 nucleotides
and coding a protein of 164 amino acid residues.
After searching in GenBank, we found the new
gene had no significant homology with the
known genes. The DNA fragment was inserted
into the vector pGEM-T by TA cloning, and the
recombinant eukaryotic expression vector (pcD-
NA™3.1/myc-His A-p7TP2) was then construct-
ed and confirmed correct after restriction en-
zyme digestion analysis and sequencing. Bioin-
formatic analysis showed that the new gene was
located at chromosome 8q24.3 with M,17 146.5
and theoretical pI 9.26. The estimated half-life
period was 30 h (mammalian reticulocytes, in
vitro). The protein was unstable with a high
aliphatic index, consisting of 3 helix regions, 4
strand regions, 4 protein kinase C phosphoryla-
tion sites, 1 casein kinase II phosphorylation site
and 5 N-myristoylation sites. It was predicted
that the new protein may be globular, but not as
compact as a domain, containing signal peptide
and two transmembrane regions.

CONCLUSION: A new gene is recognized as the
new target transregulated by HCV p7 protein,
and its recombinant eukaryotic expression vec-
tor (pcDNA™3.1/myc-His A-p7TP2) is success-
fully constructed.

Key Words: HCV p7 protein; Transregulation; Clon-
ing; Bioinformatics analysis
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mAKAS  REPTIRY, MR, A 0 T U TR AR 1,
i PR S SRS SR T AR, ST et al NP R34 B R T
12 3t B KGR AL

) ¥ R SRR A
p7TP22 4] A &
AR s & N
B GpTE G B
XA kA,
345 My Fe o R 0Y
BRI A RGE.
x¢ fik —F 69 BF
A B L EHCV
W 9% AL @
AT RA.

FiE: BJAPCRIL KM HepG2m iR B 4g
cDNAY ¥p7TP2A A, & ApGEM-T# 4kt
FFTA L, @i PCR, FEH) M BEb o 47 o
FHATE R, BH LT 5 %R Al R SR
pcDNA™3.1/myc-His A, il 3£ PCR, F&4) B0
SATBAT T, IR RN AW B F A F A i
MEFHT ., BORERR. IREEE
PR,

R R MHepG2a it it B AGcDNA Y ¥ 38
Hp7TP2 A B, % # X %4954 3 B (nt), % AL
=M A 1648 IR B 5% K (aa), B F R 55 4
Y E(GenBank)FlR 751 0944 F, 5 &4k F
R Ak G ol Z RERRERRE, BT
RIn AR, JFRABATTALIE, Badn.
M3 EA, Hit—F T E % ZpcDNA™3.1/
myc-His ABM R EHAR, £415 8 F M
H W A% T8q24.3, M,17 146.5, ¥itpl: 9.26, F
F A0 A30 h(WRsPei SLE Mk 2a ), & T R4&
TEG, BRI F, A HEN =Nk
K3, v AT &, WA E G I CHE B A &,
— B G i B 1 B ER AL 5, SAAN-H 23
BEAL &, M TRA LA REENREG L
M, B AE 5 AR T A5 45 MK

it ZITHCV pTRXAT #ag e LR,
## T pcDNA™3.1/myc-His A A A% & ik H Ak,

XA HOV p7&EH; RARTER; WA, &Y
BRESH

R, L ME, FBEER, RS, HUR, $1IY, EJY. HCV p7
EBRINEDER7TP2VREICREMESRF DN, BFRE
MNOBEZYES 2006;14(6):581-587
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PR 2099 25 1 98 2 p DA BT 98 EE (HC V) I g
5 A A AL et e R LA 1.7/CHCV
Y, EHIVEGEE 1565, HCVIEYL G 2170%
Ak Ay 02 T 5 P s P 0 0 AR 11 A A4 2%
DIAH G, HCV I IE R A — AN K 1 TT 75 152
HEZL(ORF), gwfih—/Ny3 01042 IR i (aa)
R 2 B, 1% 2 R R A0 RORG R A TN
D= E A 10 BEE =, p7 & HHCV
FE[RZH2 580-2 7684% T R (nt) [ (1) 55 A 2 fih 1)
163/ NaaZl i — AN A, KT ILDI R

FUpTHE IR T4 A RE DA 1 iR IR,
AT T REMITHIETI, RIJFSET — &
Fp7a A S s T AL ], b At 2R S
THRERIPTHE DN, PR3 S A 2 T g S LA,
AT AR FRGA AR, FEXIL A7 Th i
AT IR M, 4 Ja SN Z R AN AT 5 R A
AP D RedT T AERE, JFUBEFTHCV p7HI R
AR R R A LI 63 T 41

1 RFISE
1.1 AR FFRESN MR 41 i RHep G2 K&K A2 45K
Wk D HS o A E LR AE, Taqf(dh EA4), T4
DNA%E#: M. pGEM-T, IPTG M X-a-gall) T
Promega/s ), IEW RIS B K2 v
ANFE], 1A EADN AR FIIN E ¥ Hnvitrogen
N 5E, EcoR 1, BamH [ W) B TaKaRa’E¥ A
#], pcDNA™3.1/myc-His A Hidb kA REEE B ik
HAZ .
1.2 ik HRT0 et alF) IR B AR 0 2
HCV p74 (1 Ul 53 R, PRk se Bl )y, 5
GenBankH 4 FEHEAT VI LLER, KIL—N T d
DAL, AR 4R 356 R 43 25 0 1 (T K o za k LI FH 2% 11 2%
T TR 1) 2 BRI E IR G 5 741, W Hfe
T 12 TR 1) TP TSI A AT 4 3R A3 A 1 1) 4 K
TR, K1z ok s D e B iy 44 Ap7TP2, IR
HIF LA HER:495 bp, Jnfih 1642 SEIRIRAE.
AT TP A K g g 3L X, Beih24% 5]
W, 47 LBES )5'-GAA TTC CA ATG GTG GAG
GTG CCC AGG-3', 5| NEcoR 1 MV i, J X
BE514)5'-GGA TCC CAT GAC GAC CAG GCC
CAG-3'", 5| A\BamH 1 U7 s, $EHHep G241
JIERNA, HEAT sk, LA sk #)cDNA
NBHEATPCR, PCREBEWIT: 95C 5 minfil
AgPE, 94°C 30 sAEPE, 72°C 1 miniB kK Jz ZEA,
ILISAMEIR, 72°CHEH10 min. BPCRYILE
10 /LIt bi e e v sk, YIECH 1 1 B, 348
Wik PCRA=Y), SpGEM-THAMIES:, ik
DHS o520 TE, 75152 " 5 55 % [LB/X-gal/
IPTGH;FEMR b, 37°CHE7212-16 h. BRIUBH M 1A
W, WL SR IOTOREEAT BRIV RED) 4 T % e
BV Sk STl N 5o A ot G Y S R EEN
PRRE IR, WAL S IOTURL, 1R FE B ) % e
FHE e, HRDfcalith H fp7TP2 v B, [A] Iy
pcDNA™3.1/myc-His AFLAZRIEH AR TECOR
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=5, F. HCV p7EBRIVETERp7TP2OV =B REDIESEF DT 583
M V E V P R H H P C mia £ BE
1 ATG GTG GAG GTG CCC AGG CAC CAC CCT TGT 1 Ramesh
2000 bp Prabl,
Cc L L MA L G W V L Nratuf<h1
1000 bp utan Khalap,
31 TGT CTG CTC ATG GCC TTG GGG TGG GTC CTA 750 bp Roberto
P S W G S L G A V G 500 bp 506 bp Burioni,
61 CCG AGC TGG GGA AGC CTG GGG GCC GTA GGG Massimo
S P E S A WR R WR 250 bp Clementi,
91  AGC CCA GAG TCA GCC TGG AGG AGG TGG CGC 100 bp g"bert F. .
arry, an
F G E F G R Q A GV Srikanta Dash.
121 TTT GGT GAG TTT GGA AGG CAA GCA GGG GTG Inhibition
S C R G P G K G D C of Hepatitis
151 AGC TGC AGG GGG CCA GGA AAG GGT GAC TGT C Virus
DS G S S R A K A L & 2 p7TP2 RT-PCRY I HEVIRISHE SRR ERIR DT Nonstructural
Protein,
181 GAC TCT GGG AGC AGC CGT GCC AAG GCC CTG Helicase
G Q E G L G Q P Q G Activity,
211 GGA CAG GAG GGG CTT GGC CAG CCT CAA GGC and Viral
L T P AHCT L R F Replication by
241 CTT ACT CCA GCC CAC TGC ACT CTC AGA TTC 2000 bp . Recombinant
uman
QL PG A G EMAE 1000 bp Antibody
271 CAG CTC CCT GGG GCA GGT GAG ATG GCC GAG 750 bp Clone. Am |
PG PWMTI S V PV 506 bp 500 bp Pathol 2004
301 CCA GGT CCT TGG ATG ATC TCT GTT CCT GTT 250 bp 165: 1163-1173
P L F PG S A A E P 100 bp Jae-Hwan

331 CCCCTC TTC CCG GGA AGC GCC GCG GAG CCA
s T A S S S P T W R
361 TCA ACA GCA AGC AGC TCA CCT ACC TGG AGA

N T G P N R G CG S
391 AAT ACC GGC CCA AAC AGA GGC TGC GGT TCA
K T HT R T R P G A
421 AAG ACC CAC ACA CGC ACA AGA CCC GGT GCT
A L CS S G P W L G
451 GCG TTA TGT AGC TCA GGA CCT TGG CTG GGC
L v v.M™M *

481 CTG GTC GTC ATG TAG

B 1 PITP2ZEBSORF R RIBEOES!.

I, BamH 1 XUEY) S NI [icalifl, DAT4E R
it K it pc DNA™3.1/myc-His A-p7TP2 4144,
i LR TTVE T AR A A, SR IBUsORE, 1R
EcoR 1, BamH [ X% 5E.

B iz 3L N 5 NCBIEATBLASTN XS 7y
Mr, #hE gk E i, MHProtParam T
(www.expasy.ch/tools/protparam.html)Xfp7TP2

AR RE KA E B, AR
FIBR AR 20 1 & BB pME . WO R EL
R AT E R SR B SR K A
[ Hnnpredict(www.cmpharm.ucsf.edu/-nomi/
nnpredict.html) P 2 HE R 7 41 rh A S 6T
M R AR IR, W PredictProtein(www.
embl-heidelberg.de/predictprotein/predictprotein.
html)% 8 R F9EA T 20 4T, N ProtScale(www.
expasy.org/tools/protscale.htmI) it &5 (4 i (1] 57
IKRPESI T, NEHISignal P-f 5 KT3I T H (http://
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B 3 EHLEFTHIPGEM-T-p7TP2HVEBLDLETE.

www.cbs.dtu.dk/services/SignalP/)%} H it 4T 4
15T 25 R 45 5 ik 23 B, A7 BT o 3 5 D) e ek
(R IX J3 Mt 1 o dn i 2 A7, . ] Tmpred- 5 i
25K 43 H7 (http://www.ch.embnet.org/software/
TMPRED_form.html), %} F- IEAfA RS ([ i 4s
F. H AR IR A HE LM E X, COILS(http:/
www.ch.embnet.org/software/COILS form.html)
FHEINEE 1 T A R e 45 4.

2 R

2.1 p7TP284 4K 4 A 5 51) g #f 5. S 5 DR T st i3
TSHER:495 bp, Fifid 164N Z IR FL (), 1%
J7- 54k 5 1R A% 7 82 1 41 450808 i GenBank Sk, i
KT AY 819648,

2.2 p7TP2A H 69PCRY ¥ LiHepG24H flicDNA
SCPE AR, PCRICY G210 g/ LIl Bt 1
Fvk, Af LK 506 bpZe A 1) FLTK 4 (1512).
FIFpGEM-T vector System [ ¥ 4li{kPCR=4)
B TTATERE, Z4EcoR 1, BamH 1 U143 5P
Zt(3), SR P B0 2 IE A 1) ve b, 44
ApGEM-T-p7TP2, 0¥ pcDNA™3. 1/myec-
His AFlpGEM-T-p7TP2/EEcoR 1, BamH 1 X
BED), [T H R B, e i A B Rk A
pcDNA™3.1/myc-His A-p7TP2, L i1 % 2 &

Nam, Kristina
Faulk, Ronald
E. Engle,
Sugantha
Govindarajan,
Marisa St.
Claire, and
Jens Bukh. In
Vivo Analysis
of the 3'
Untranslated
Region of

GB Virus B
after In Vitro
Mutagenesis
of an
Infectious
cDNA Clone:
Persistent
Infection in a
Transfected
Tamarin. J.
Virol 2004 78:
9389-9399
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WA # A 2 B 4 ELAFRKIPcONA™3.1/myc—His A—p7TP2ENEELD A TE.
A XA JAPCR#E
RFEBETpITP2

4K WA, S
AR AW BT
HAR S HpTTP2
EEAFI . %
R G e M.
EaRAREMN
A5,

2000 bp

1000 bp
750 bp
500 bp

250 bp
100 bp

506 bp

1 MVEVPRHHPC CLLMALGWVL PSWGSLGAVG SPESAWRRWR FGEFGRQAGV

51 SCRGPGKGDC DSGSSRAKAX  XXXXXXXXXX
101 PGPWMISVPV PLFPGXXXxx
151 ALCSSGPWLG LVVM

B 5 PrediciProteinFlIESR, xLRIKE Z44 X1,

HEARAE506 bplids W14k (Kl4), UEH]peD-
NA™3.1/myc-His A-p7TP2A: E i 11

2.3 pTTP2IK B A& M43 8 5 4 4k DRI 45
5 NCBIZE TBLASTNLL X 4047, p7TP23E K £
T NGtk 8q24.3, ProtParam4;#TML, 17 146.5,
Higpl: 9.26, 6 R %38 235 M cm(276 nm);
39581 M ¢cm™(278 nm); 39980 M cm
(279 nm); 40 190 M"' ¢cm™ (280 nm); 39 560 M
cm'(282 nm)fEAE6.0 mol/LERERAN, 0.02 mol/L
IR SR 220, pH 6.5LLF Mo R K15, 23
W30 h(RSMFLIE MRG0 M), K T20 h(#
BEHAN), KT10 h(R7 W KB E AR N), A
FesE REOUL54.82, — A E U AR 1,
B K PEFE 2026012, S F-H45E K 7£-0.243. nnpre-
dict Tl ) — R 4544k

E EEE--
(HE7RIRE, ERRBITE, H “-7 FoRi 4
14), PredictProtein T 1 2 v 75 (1) 25 1A C 1
FRALAT 25 (51/SCR, 64/SSR, 87/TLR, 128/TWR),
% 2 1P 1T B R LA 25 (116/SAAE), N-JAI 7
IR R(24/GSLGAYV, 30/GSPESA, 63/GSS-
RAK, 76/GQPQGL, 149/GAALCS), #24ME&E
FePEX I L5 1 (K15), X P 5 AT PROFFUN, Fi
DAL B A8 1) B 10T 1) - 4 R 5 1 [R50 4
K. EAFURKRMIMSE T I . W
TS, OBS-sec RN R S5 R IA A,
PROF-seci& 7 Ll 1) — 25 45 44); Rel-sec iy Tl

XTPAHCTLRF QLPGAGEMAE
XXOXXXXWR  NTGPNRGCGS KTHTRTRPGA

YA A B, BUE KRR BT fE; SUB-
secPROFH /R TIM [F) —R &5 R I ARG, BT AT X
IOV YRS B R K T-82%, HOWIZJE; EAHTS; L
N BEHLA i, O-3-acc IR S K 2 1 1 W
H, A3FIRE, b = 0%-9%, i = 9%-36%, ¢ =
36%-100%. P-3-acc3os T (AR X 567K T
Rel-acc#n Ll 5% K K TH 7T {5 . SUB-acc
FEOR T 1) 23 K R T R A (1l 6), T v R
ERE L, (HE ) IEA R A, 5 A T K
PRI 5 KB 22.422, B/ MH AE-2.289, 118-32,
100-118, 150-1600X 355 1) 2 JE 1 FLAT 1R 3 11 555 7K
PE, HRE84-95 11 X sk AT — 5 i K P (&
7). FSignalP-f5 5 JRHUM T H B0 % & (1155
JRMEZ£0.991, i & 5 FIHE#£0.005, f5 K73 kR Ar
RNER 0471, 71275282 LR 2 1) (18). Xf
FLHEAT 15 LG5 R TR 23 BT BLFE 1 5 5 MM g (A
11-27, BEIET7 o) (N 1] 4h; 148-167, #5157 0] Hi
AR 1) P9 (19, TG S 1 4 R e 45 44

3 e

HCV p7i&—AN/MAEKYEZ 8 E, g SERAT
T4 My R IR G R B 1 22 R, T A S R
Hh T N BB 8 3 3, I T B 5 B
LI E F (viroporin) AL, FI A 4H i A i &5
PTG, LA T B 9 o JBURLRE 5, X
A T T A 4 I R R e R A R T 2
BEAT A4 O 7ot A R AR S
{1, ELK K S0 75 10 72 A S A AR AT A . p74)
V2 DI Re A W00 2, 6 & 5 4
RS D Sy k0 5 p 7R T g, WA Hip7
FERLRT 98 RAHLEI A, S8V er a4 A
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oL Zeigen ey S b 7oy 8ei e 90y, 1001,.00.1101,00012,1,,0001300,,0001401,00.15.1,. BEZ AR E
.16.1. #FHABEPTITP2#Y
=8 & ae-a
8A EINT AT
MVEVPRHHPCCLLMALGWVLPSWGSLGAVGSPESAWRRWRFGEFGRQAGVSCRGPGKGDCDSGSSRAKALGQEGLGQPQGLTPAH [ a4 4 4y 2 3 4t

CTLRFQLPGAGEMAEPGPWMISVPVPLFPGSAAEPSTASSSPTWRNTGPNRGCGSKTHTRTRPGAALCSSGPWLGLVVM

OBS_sec

PROF_sec EE
EEEE EEEEEE

HHHHHHHH

Rel_sec

HHHHHHHHHHHH

HHHHHHHH EEEEEEE EEEEE

921267762577776243013423245414805564322320204410000235666535874568776211478777757733136664436665
24567742777404577876666677766764235577777665444446664023046862313772

SUB_sec

L...LLLL.HHHHHH........... L..LHHH......ccovninens LLLLLLLL . HHHHHH. .. .LLLLLLLLL. .. .EEE. . .LLLL. LLLL..EEE.. .LLLLLLLLLLLE

LLLCE. LLLLERELLL.. . LLL.... . LLL....EE.

0_3_acc

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

P_3_acc

eee ee bbbbbbbb bbee eebebee eeebb b ebbeebe be eeecee ee ee bee eeece e eeebeecb b b b ee ee bee

bbbbbbb ee eecececece e ee e eeee e e eebbbbeeee bbbb e

Rel_acc

306200230229535130011112201001203241331210201211201002212011130233571212332210221100321523202200
10032112143300112220101133112001001100200110011102211010103011232120

SUB_acc

B 6 XIEBU#H{THIPROFHAL.

ProtSoale output for user sequence
2571 Hphob. / Kyte & Doolittle

Score
\
=} s
[V, BN )
e
——" -
=

20 40 60 80 100 120

Position

& 7 p7TP2ZEBERVERIKIEDHT.

FHAMHITE N JE A4 A 2 A (suppression subtractive
hybridization, SSH) ML HEARTFEHCY p7
SO () REHE DR, A 00 FE AR AR N W] REAE AR
Difede . FEDRIATE O BOR R 4k B &
JeE LR IR — TR 5T 22 e ik DR K (1) 43 1 AR ) 2

www. wjgnet.com

A bb.b..oovriii o be....cooovirnnen o A D

Signal P-HMM prediction (euk models): Sequence

10} Cleavage prob.
' FaN n-region prob. ——
L SN h-region prob.
0.8 i ' .
{ } c-region prob. --------
o 0.6 -
<]
A 04+
0.2+
0.0+
MVEVPRHHPC CLLMALGWVL PSWGSLGAVG SPESAWRRWR FGEFGRQAGV SCRGPGKGDC DSGSSRAKAL
0 10 20 30 40 50 60 70

Position

8 p7TP2ERENVSSAADHT.

RUVRHOAR, 0 bR R 1 2 RS S (R T kS
cDNA J7 B[l i 76— B AR A b, 58U i
A48 Ja OGS R AR ORI R kAT 45 R
fis W, RIEA B AME . AR REW
By AR B AR BORIAR R T BN I
mRNABcDNAZEAT /AT, $RAF K EA M E 4
e B IR LRI A K LA

B 5 — N B DR B g i 7 31, 9% AR A

T A, AR
ZHCV p783 R X
HYFER. AR
L F o)
T HAM
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w2 #H TMpred output for unknown GO T BB, 5 T DR R 1 0
S ARE el L P AT 2R o LB R R T 28
PEAATRL o | W B2 R UE AR, [N A A1
AwiERrs ) SRR T2 5 T AR AT T
At sl HEBNTE . ASTIBETY, 5 56 L RS R,
H, maFEeAk  -1000 | ik sa ke T N HIp7TP24mt LI, bt i A A% 1
BRamTEm asw FRHUHR 2 0 A 0 15 B S TR, W 7 25
RATE. e | FEBUREE % SR 3. AR it, FFE A

3000 | Wt B HOR, SERE T %R 1 S R A
3500 T RESR R Yt i, St B SO L

0 20 40 60 80 100 120 140 160 180

9 p7TP2ZEBNVBSEEREDHT.

(238 5 4, gl I 4504 5 Dhfe, 1 B
A 5 AR rp — T LA Bk vk ) AN, BRI R
LT p7TP2HE R, 33X A& — Tl o S0 ) RE PR 65 DA
W TIX — B SE PR 45 4 5 T RE AT AT H ATIE A& 2%
H, p7TP2EE KT B HER 495 bp, Hitid1641
FIEIRIREE, 127 54 55 AL T R 7 91 B4
GenBank {5, 5154 AY 819648, -5 A
4 B 5 NCBISHATBLAS TN X 2041, p7TP2
FERA T NG (0188q24.3, ProtParam4;#TM,
17 146.5, #igpl: 9.26, W30 h({RSMH 7L
FKIRAN ), KT20 h(fEEHAN), K110 h(tk
75 B KA B AA ), AT REES4.82, &
TATREEA, B/KIEEEIE60.12, &Y%
7K VE-0.243, 7£8-32, 100-118, 150-1600% 45 11 %
FEIR KA R E, & = AMRE X 4, U
ANBHTE, DU TEEAE 1) AR 1 I C 1l IR A A 1
(51/SCR, 64/SSR, 87/TLR, 128/TWR), — &
Pk 1 IR AL AT S5 (116/SAAE), 5N-A 5 57%
A7 14 (24/GSLGAYV, 30/GSPESA, 63/GSSRAK,
76/GQPQGL, 149/GAALCS), & (i C 1ok
TR 5 5 T AR 2y WA 1, I B 1
T 6l P9 A A7 o 5 8 4 &40 PR 90 o R 4 i ) B
SN N- e WA A A RT A8 A P o ) 2k
RSN, F Signal P-15 5 JE T T HL 70 %
HE T IME0.991, 4w & FE%0.005, %)
FLHEAT 5 M8 45 R 1 23 BT A5 PR A 5 125 S8 T (A
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