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Retroviral Vector Mediated HCV E1E2 Envelope Protein Expression in
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Abstract: The recombinant retroviral vector pBABE-puro-E1E2 was constructed by inserting the
full-length HCV ele2 gene of H77 strain into pBABE-puro. Both the recombinant retroviral vector and
the pVSVg plasmid were transfected into eukaryotic cells 293T by calcium phosphate transfection
method. And then, the pseudovirus were produced. The pseudovirus infected eukaryotic cells SP2/0 and
E1E2 protein was expressed. E1E2 protein was detected by puromycin-resistant and FACS analysis.
BALB/c mice were injected in abdomen with expressing E1E2 protein SP2/0 cells. Anti-HCV E1E2
antibody was screened by FACS. Moreover, the antibody was also analyzed by Western blot using E2
protein antigen which was expressed in E. coli. The results showed that HCV E1E2 protein was
expressed in SP2/0 cells’ envelope successfully. FACS could detect specific anti-E1E2 antibody in
SP2/0 cells immune mouse serum. Western blot analysis showed that SP2/0 cells immune mouse serum
could react specially to E2 protein that was expressed in E.coli.
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FZE: 7/ DNA EHEAK AR LK EF (HCV) H77 # E1E2 B H AR A\ ¥H %% 3345 pBABE-puro
R EH YRR TR pBABE-puro-E1E2, ZEMASHFHRERIAES pVSVe MRS MR ER T
BN 293T A e i mEfoRs .. HafErfoRa@E SP2/0 4, SERERImEMMERREHITH
A4 AR (FACS) 434, #RKW HCV ele2 BFTE SP2/0 41 MM Lk 3h&ik. ¥ #ik E1E2 EEAM SP2/0 4
ARSI %% BALB/c /MR, 4 FACS 4147 Sof& BRI, IR % § /N R4 7§ HCV E1E2 & EIfI44%, Western blot
RPEHARERBREREME2 BEALE.

XER: NWRFRSE; BEERN: ¥RIRESEA: fR#E: FACS
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BABATHA . HPEANHTHE HCV FELRR
) HCV AR [ E1 f1 B2 MR TRE&IL, £
FHCV R ETRMMER . PR R LR PR
BB E B

WHEHFRERERT R S INFERE
HHEEARERA. KERAMNEERLUEBSR
AL R T A S RO LA B R BN
BERBAKRGE . A5 THIT HCV £/
BH PR HCV Ssg ik, Bl
R #%FowRBTFHAS HCV EIE2 B E A KRB S
#| SP2/0 i EER A, 7F SP2/0 4PuRE bk Th&
X7 HCV EIE2 BEEH. HRAMBE%EZE BA
LB/c /MR, BINER/NREA4E T H HCV E1E2 HH
PR, XA T2k R T RE hAEHE
LK P40 Y e e I I HOV RS B UARBEE T
Y1 JRERE

1 #MH 55k

1.1 R, HHRFNZMAE

EARARBHREE H77 REREALSKER
E1E2 #)5uki H77-E1E2/pCR3.1. 293T 4. SP2/0
M. W FHR AL pBABE-puro. pVSVg #ifk .
KIG#F B DHS a #idb iR # A Rl # g
TR 55 40 M o3 A S 56 3 4 BB ARAT s FITC ARicfO3R
B IgG —#Hi. HCV B miEHiik H2. H33 F1 HS3 1
H Promega A 7], -20°C f£47.
12 BREEMY 4

L H77-E1E2/pCR3.1 A5k, PCR ¥ 3 HCV
EKEHEAREEEIE2. Fi#F314P1 5 GGATCCA
TGGGTTGCTCTTTCTCTATCTTCC 3, 5' imjn b
BamH 1 B§VIALEL, TUET 14 P2 5' GAATTCTTACG
CCTCCGCTTGGGATATGAGTAA 3', 5 #% i b
EcoR 1 MU sn. 1A 1735bp, SHEGES
BEFF 51 RS B IX 7 51| &K EIE2 FE[H, XA LL
Witk E1E2 ZL0Rl fE 4 i &k
13 BAREHFEE

PCR F=#1% BamH 1 K1 EcoR 1 B V) J5 B 3F
A& HOV ele2 R B, 2 WIS H FkaE
4% pBABE-puro 1% 52 [£ 4% 55 BamH 1 F! EcoR 1
Kb, 153 EHYH FRF R4 pBABE-puro-E1E2.
SRR KA R DHS o TF28, fHdkrt:
s, v, REUNREEELRR, SEHFR
FH HCV EEEARRAFITIFIINE. WHEmaE
KEHEEHYHZHREHL pBABE-puro-E1E2
B Bt 3 IR 30 4% o 8 84k pBABE-puro, LA

PEG8000 4ift., W T K4 /K, M oD1E, A
BIRER 1 pg/uLo
14 FHFRFEHRHFHEE

BN Z R Bk pBABE-puro-EIE2
pVSVg R BB S ST IR IR Yk 293T 41, %
W FRERRE .Y 36h £ 48h 2 5, W #E 293T
RIS RE, B BT, K7 T-80°CIkf+
BREREH.
1.5 {RiEE R SP2/0 4HAE A i1 R 1E PR T 40 Al

TEYL BT 240 K5 SP2/0 A AR & E A RIS,
¥R B _LIE M polybrene (SREEIR)IF HAWRE N
8pg/mL. ¥ biRiR GBI R F LS R E R4
SP2/0 2t , & 12h F 24h J5 F #8040 M g 15 3
R, LBREHRE. 48h FIMAERERETARKE
Sug/mL AT ik . [RIET ¥ S AN BB B R G
SP20 HMfEARAMERT . BREREFRET
ele2 BRI () SP2/0 40 Bk P A WS BB R B B EME
MERAFEER THE, RIHT.
1.6 FACS #F*iX HCV EIE2 BIREBQ/ SP2/0

mpE

YL 36h F 48h & WIS A M, B8
v Ja F IR HCV B st fik H2. H33 A1 HS3 BHIT
g4, FITC PRiciIbi i 1gG —HigE, Amg
FACEA(FACS AT AT AR 45 SP2/0 41 AR fik
EXREAET EIE2 HH. RRHAEIE EIE2 EA
SP2/0 40 R/ 4 BAHE XS R
1.7 FRiX HCV E1E2 BERERM SP2/0 MK E

INRB L FE R AT

HY 6~8 Bl HIMEYE BALB/c /MR 4 B, HFKiE
HCV EIE2 B SP2/0 g SiE, 418
BAHIX107A, ®RE2K, 1 K2 A. 4 AEE4H
FIRBRCR ML g . LRI HCV BIEE S E1E2
5 SP2/0 I FI45 1 SP2/0 Ak BHLR, —Hih
S RO, B 100 5, FITC FridMiHR 1gG
THIRE, FACS ST S A
1.8 I ;EHI{KRT Western blot #8357

REBMmFRE E2 BAENKIGH EMEMIE AT
IR, % E2 BESTELAN 50kDa. —H A %% K
MM, 100 fE5FE, Bt BEBRES bR T 94T
iR 1gG, HAT Western blot £ 3. [RMT &% FHE A
SP2/0 4 Pl 5 5 /) 575 148 B ek ot B

2 #R

21 BEFERUMWERLTE
PCR 7=#)% BamH 1 F1 EcoR 1 XU ES Y J5 [Bl 3

H
£
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Sk, S A A S 5 4 {f pBABE-puro 1135
TR 2 BamH 1§ EcoR 14k, TE4]JFR pBABE-
puro-E1E2 28 BamH 1 fll EcoR 1 BLAGUI I S.1kb
1.7 kb PR EE SRS B IR HOV SR 7 1 5L
A4 7R 8 OLE 1. PSRN ele2
HRBAMOE . AN FTEAGHES .

M 1 2 3
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Fig.1 Restriction analysis of recombinant plasmid
M, DL2000 Marker: 1-2, Restriction analvsis of pBABE-puro-E1E2

recombanant plasmid; 3, Restriction analysis of pBABE-puro plasmid.

22 ENEEMERFEEERN SP20 i

FH 4L i A 88 pBABE-puro-E1E2 il
pVSVe kMRS I ihE EA R B 293T 4R, Uk
W AR A R . RN L SP2/0 Hi . A%
8 B VRS FE SR I T 0 T L1 SP2/0 HH
HAT 20% 4R A A7 TG, Hanfzer. i Ak A
#1 (9 -SP2/0 AR A FEFETS . A 20% 40 Mok 12
ARG IR EIE2 AT SP2/0 i F AL
tr, {E1F SP2/0 4l flu =4 T IS Rl
2.3 FACS ##i@MFT|iL E1E2 WEEHR SP2/0

‘AR

JH H2. H33 fil H53 —#fEUIR HCV HL o B4
J0 I A0 AR (X FAUFACS )T 4 Al E1E2 &
FE SP2/0 4 B i b Aodeik, &5 (i 2). A,
B. C3-BAW 504 H2, H33 1 HS3 —Fhipfi
SHfE SP20 #iy FACS srdfras . HIEN —Fp &
5725 HCV E1E2 I E 1Y SP2/0 41l i FACS
SrRTE R, BRG] R AR g, EE] EIE2 &
H1E SP2/0 4 L |-k Feik .
24 R/ RIEEA) FACS 0

H PO A g B L 43 il S5 30k E1E2 &
H9 SP2/0 4 o F1 B : SP2/0 41U &S &, FITC #5 il ¥
HiE IgG —Hudfh FACS 4087, Lb¥E FACS Jrifr 4l
R OLE3). A B. C. D4 A, M H g
N RULE S B EE SP20 41 FACS M4 R, A
Wy St N RS S5 0E BEIE2 #19/) SP20 21 i
FACS #H#T&i . R BN, W8 ik
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Fig.2 Flow cytometric analysis of expression E1E2 protem
SP2/0 cells

A: Right apex is H2 McAb reacted with expressing E1E2 protein SP2/0

cells and left apex is negative control: B: Raght apex is H33 McAb rencred

with expressing EIE2 protein SP2/0 cells and left apex is negative control;

C:Right apex is H33 McAb reacted with expressing EIE2 protein SP24I

cells and left apex is negalive control.
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Fig.3 Flow cytometric analysis of immune mouse serum
A: Right apex is the first immune mouse serums reacted with expressing EIE2
protein SP20 cells and left apex is negative control; B: Right apex is the
second immune mouse serums reacted with expressing E1IE2 protein SP2K)
cells and left apex is megative control: C: Right apex is the third immune
mouse serums reacted with expressing E1E2 protein SP24) cells and left apex
is negative cantrol; D: Right apex is the fourth immune mouse serums reacted

with expressing E1E2 protein SP2/0 cells and lefl apex is negative contro] .
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HCV EIE2 ®IEH AR SP2/0 41 Mol i foiz /b L=
£ THUEIE2 ROk,
2.5 Western blot #5045 8

Western C[1iE 74T HPdE SOkDa b4 4
it CHLEE 40, KW IR REE 2N E2 o
LI5S #&IA HCV EIE2 M5 (A0 SP2/0 41 iy 4 /s
Bol XY 0L 375 DUAREF Rt &, T B SP2/0 41 i 40,
N R M EAES S
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Fig 4 Western-Blot detection of serum antibody
M, Protein marker: 1, immune mouse serum with SP2A0 cells: 2-4. immune

mouse serum with expressioE1E2 protein SP2A cells.
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A FELR TREAR KL HOV B R H i TR
HCV R:[H 5 3 HA9ME R A TheET 9 L TR &
53 A F TR 9 2 SR A 1 i A (A 0 1
AU AC B BRI B
fEREWIF. Chiron 28" E4E G Mt R4 %Ik
(9 E1 E2 & &9t AR, o R I THFH HC v
W HITTRRYE . ok, AATA R R e L Eh 4
0 g PP 8 R D0 T ELE2, A e AT A e A N
P R LR SR T R T S 4 S e B Y B
KA BIUEA R HOV S5 8 4110 B2 [X B )L i
P RA RS P R, R TR X
(1 BEAR R e, 0 P ol b e A7 £ 0 A
Ral bRy HOV B . JFH ERS R, E2
HES Bl MABR IREEEH, 1T B 41 iR
HUEPLUR B2 A%, BIE2 (1) — 58 dhas fat Hid
R ER R X Kk, R0 s Ak
& SP2/0 #H M %A T E1E2 2E 4K, LIRiE
HAEME B E TN — 2B iR 45K, 42 B 41 35 Ak
s EEF MR B R SP2/0 i
M NS, L2 FACS £, muibiF s T
IS HOV E1E2 1A 404, 4 F— 4% HCV
FRANHL AR T AT 255 T K.

G000 B v e BRI & i R A R i

ol RN TR ZFEENEOE MU Gz, HE2
HCV #i 8 (A AMRMERE IR M H Dk RF R IEN
BRI TS, A RE e ik R (1 B
% ISV ABERBRIE R DAL R AR S 3%
B, AV G B FEAT R RS S0 dr ik ik
FIE s, ¥ HCV ele2 KE[RHE YL 3/ Bt
A0 B SP2/0 AR, eh A S SRR AR S 4
URHE DT 5 B4 M DNA BER 4T, Uh T efe2
Waw A 5 S Mo, itk SP2/0 41 FUAENES {1 41 Hufs
AR RIL BIE2 824, SMELE /B A fiarh 2
EFLAR I RO T2, SRS R
SRARE B RFFE B OFESE . S4h SP2/0 4
i il BACB/c /B, b B L A= 44 E1E2
SR, A a0 M e . e )ik
S 25 RAUER] T S M ASBER BB SP2/0 B g
e U TIX0. Xa N F b &AM R N
PUR B A 4% BALB/c /ANBUT BT HOV % g4t
WEE T3

Western blot &l ¢ 1H F21% E1E2 1 SP2/0 41 i
SR R IR B1E2 FUikRE 5 R I FF R ik
E2 HAEE, Xt BEERIEN E2 BrER
KA 98 T 55 2 U PR K AR A A T S, [N
A FACS HAEEMRT, ArgiER, i H HCV
RSN FR, AT ik HI s 2 B ls, AT LLam
ISR 3 T AR P R S 5 S s R ik
TERR. SAMAIIE S8 ELE2 ffk
A EATPRGENE? LUERHT HCV ShLaFEix e T
iR 2 S il L

Bl AT ALK AR A
A ETHRERI, R TR e F
PO XA B I 2 L
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PI Recruitment

Wuhan Institute of Virology, Chinese Academy of Sciences

Wuhan Institute of Virology, Chinese Academy of Sciences (CAS) was founded in 1956. With scientific
research elitists, Wuhan Institute of Virology is the only comprehensive institute carrying out fundamental researches
on virology in CAS. The institute offers a highly interactive research environment and outstanding research facilities,
including BSL3 laboratories. According to the national strategic need, Wuhan Institute of Virology has recently
extended its emphasis from general virology to human virology and emerging diseases research.

The Institute is now seeking to recruit five senior research scientists (CAS Hundred Talents Program) for
further development. The research fields contain Viral Immunology, HIV/AIDS, Epidemiology and Emerging
Diseases, Vaccine and Antiviral Drugs and Molecular Virology. The recruited scientists can organize their own
research groups. Qualified individuals are encouraged to apply.

All interested applicants must have a Ph.D. degree, good working experience with excellent scientific
achievements and an established track record of publications. Applicants under the age of 45 has priority
consideration.

The Institute will provide successful candidates with excellent working and living conditions. Salary and
start-up support package will be commensurate with his/her experiences and qualifications.

Applicants should submit a complete CV, a copy of certification of the Ph.D. degree, a copy of current
position, five representative publications, an anticipated plan of the applied position and three letters of
recommendation by February 25, 2005.

The institute is also recruiting associate and assistant researchers for existing research groups including
Tumor Virology, Hepatitis, Influenza Virus, Viral Zoonosis efc. Applicants are welcome to contact the institute.
Please contact the following website for further information.

http://www.whiov.ac.cn

Contact Persons: Dr. Zhiming YUAN, Ms. Naxin SHANG

Address: Personnel Office, Wuhan Institute of Virology, Chinese Academy of Sciences,
44 Xiao Hongshan middle district, Wuhan 430071, China.

Tel: 86-27-87199413, Fax: 86-27-87198072

E-mail: yzm@wh.iov.cn shang@wh.iov.cn
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