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Abstract: To develop live-vectored vaccine of Human immunodeficiency virus I (HIV-I) without
selectable marker, we first constructed a transfer plasmid pVI75 with selectable markers of neo and lacZ
gene, and a recombinant plasmid pVI75-Gagpol containing the gagpol gene of Chinese predominant
prevalent HIV-I strain CN54, pE/L upstream as the promoter. CEF was transfected by the recombinant
plasmid pVI75-Gagpol, one hour after being infected with Tiantan vaccinia virus. A recombinant
vaccinia virus rVV-Gagpol without selectable marker was constructed through two homologous
recombinations as following: first, through three cycles of plaque purification under G418 pressure, the
blue recombinant virus including both gagpol gene and the selectable marker gene was acquired; then
through three cycles of plaque purification without G418 pressure, the white recombinant virus with
gagpol gene but without the selectable marker gene was acquired. Thus, a recombinant vaccinia virus
was acquired. PCR and Dot blot assay showed that the recombinant rVV-Gagpol lost the neo gene and
lacZ gene. Gagpol gene could be detected by PCR. Antibody staining and Western blot results indicated
this recombinant vaccinia virus could successfully express HIV Gagpol protein.
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BE: HFHHIAFRERICH HIV E8EEE, SAMEEE neo BER lacZ EEXEREIFCH pVI75 B
JERL, I8 HIV-T FEERITH B /C B4R CN54 gagpol IERE T pVIT5 WISEI T pE/L F, #EEA TN
pVI75-Gagpol. Lk 5 SR E RIsbh RS, s =581 G418 ik, WEp4ith, BEKSHK
REENEHEFCHBEOAEAG RS, FEHAEL GAS EFEENT, Hit R4 BNERMHRKL T MEiRCH
BEEHGHNEH. &RERWIFIED T —HREHNE,Z PCR F1 Dot blot M MIHHAZEKE AL R EHM neo HH
HlacZ ZEF T ZK: PCR EEFRAHNEFRCHAEHUGH R ER; PiikRE T Western blot 45 FAF L% E AW
HERFMEREENES.
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P B . IEFEK, PURSAMMESE N AR
HIV B —CEE L3 T, EMEmNZE
BRGNS, 36 A ™ EREERP LR A
MIEERER TN, HKESEMHEREALS P 2R
FRG MR TE IRIT 52 L T RS, i
FOF, EREMP HIV FERREEEIAEE. WFH
REKMKILEE, 4. HH. SFIEREm
B R 40 3L B T BEIR AR FA B . — 67,

Gag BN HIVII REBEEMEAZ —. R
HIV BB A RIS PR R, #5545 Gag A
{RFRALA CTL R T HH B 40 Rt 58 f R 120,
R Pol ZARRERIME ), (HEE & CTL £fr
AT B MRAL . BIRIEY, FTiX SIV gag M
pol EFKEH G IR FRIEEMEE, BRI
R R CTL RALSIV &G, KR 7 BT
CTL [z " Br iR B8R, &8 gag-pol
K] DNA B8 g g 7 SIV faim ik fE, 71
n CD4 # i EFm /N ERR T MR ETE
ERUY, R R E R A LR R T A
BN THIR I RBARIERS, NTREFS RN
AR IR G 35 R A0 P 95, 20K HITV-T BT SR A EE A o o
REEHOAEARKERY . RO ERR
$i pVIT75, ¥ HIV-T & 1 [/ 174k B’/C E4H % CN54
gagpol XHE THEMEBEF pE/L F, 5l
99 BE R IRRR L Y R AT 4 AN B, TR AN S TR
PRl EA S R SRR, S RE HIV E e
RO 1 Y .

1 MHEF*

1.1 FR¥L. f®&E. #HINLHAE

PCR-script-CN54 4 o [ it 1T #% CN54 )4 3L ]
o . JHKL pSC65 H3E NIH Moss % HEME, it
K pISD Ha = B F5w T il PO B 22 BIF ST BT B
HFIREMWE .,  JFki pIRES-neo J§ B Clontech 2 7],
pT-easy-vector ¥ § Promega /A 7 . J& &% 8 R Ik
752-1 BHACFEAEYHIG TSR BTIAE . BBk TOP10.
DH50 SHAZRIF. MR THEMM (CEF) &
R B bR seie 201 8-10 H ke SPF (RIXS Ik,
T H T 1 %
1.2 BgF0RF

SEX AR B Biolab. Promega, GIBCO %%/
7). ¥ Yk 57 Lipofectin 2000 ) B Invitrogene /A ),
X-gal. G418. DAB. M4 FK4A AT AeEN B
GIBCO. Sigma %5/ va]. HiiE ¥ DNA Fric Sl
KA &N Roche A F) 7= . i &3 EZ DNA 21X

RF BN QIAGENE A 77~ fho
1.3 SRk

MBI EREBZEATAAK: Primerl: 5’
-GCGGAGGCTAGAAGGAGAGAGATGG-3' ; Primer
2: 5' -CTACTAGCCTTCCATGGCTATTTTCTGCAC
-3’ ; Primer3: 5' -TACCAGTTGGTCTGGGGAGAC
CA TTACCCAC-3' ; Primer4: 5' -GAAAAGCTTAC
AG ATTTCTTCTCCGTGATAGGGATCG-3’ ; Primer5:
5’ -GACAAGCTTGTTTACACATGGCCCACACCA
GTG-3' ; Primer6: 5' -CCAGACCAACTGGTAATG
GTAGCGAC-3' . —#i} HIVgp, P4 Antiserum (Cata
4250), EE NIH BB, —HiyBiRdEyiE
FRC KIS R T gG Pk,
1.4 ¥BRELpVI7S IR

JF¥I pIRES-neo 2 Xhol 1 1 Sma 1 4L, Klenow
Bt P, B 1.2kb 1 neo ZEH H B #i4k pISD &
Bgl 1 {4k, Klenow Eg#MF, ZB¥RR{LEE (CIAP)
AbEE, Al ¥ EERE. Bi, SMEREAR
%I pJSD-neo. LA pJSD-neo 4 #AR , primer3 A1 primer4
H1514, PCR 14, [BlW 4y 1.4kb K] PH6-neo-polyA
J B LUBTRL pSC65 AR, primer5 F primer6 4
519, PCR ¥ 14, B2y 200bp A lacZ’ FrBY; DL L
&P~ PCR P (IR &Y A 54, primerd F pimer5
N5, PCR ¥ 3%, 82129 1.6kb 1Y) 1acZ’ -PH6-neo-
polyA H Bt . ¥ lacZ’-PH6-neo-polyA F BRIV v & %
T-easy-vector |, W/F; 24 Not 11 Hind I 71k,
[F1H 1. 6kb K] lacZ’-PH6-neo-polyA i Bt; kL pSC
65 %2 Not 1§l Hind III JH 4k, (Bl 7.4kb BB 3%
TAEERE. AL, POES R pVITS.
1.5 gagpol BB R ELH FRR E 4R

X H PCR ¥ gagpol EFEFB, UL pT-
easy-vector SeBE . M fF. FB AL pVI7T5 & Hind I
THAL I B BB DAL U T 5 e HHAR 3 F pE/L ),
LWERRILES (CIAP) 4b#, [EIM; kL pT-Gagpol
% Hind T 4L, B 2.9kb I gagpol BEH Fr B,
¥ oEiEE. B, BKEIUEREHFR pVITs-
Gagpol.
1.6 EHEHBEOMEEMERML

I N B RIE R 752-1 BEEE 80%~90% % A K

T4 (MOI=0.01~0.1), 37°CHF{ 1h
J&, EASRKL pVITS5-Gagpol 44 pd, 75 vE WX
BRI, 37°C _EABRIAABEE 48-T2h, GRh=
RIEWIRIRE. A RIS IE R 440 &
0.4mg/mL G418 f¥] Eagle’s /L 24h, WK ERK
gehn et B BE R 4T 4E 4l i, 37°C JE SR L35 5%

T NPT TH T TR R ¥
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48-72h, “H%f(Eagle’s & 10mg /mL X-gal FIP
01 %ARPE S AR RE) . BRI IR BE, b EA
Wi B lacZ ¥R neo 7K, spTatifh 3 44 (BF
— RIS AT A BB SE AT 0.4mg/mL 2RI
¥ G418 fNHs 24h). HFICIRIK) S8 = A0S A dr EHA
WIER =G, B RZ G418 Nk 1K RS A £ 4k
AR, 37°CURLEHEIF 48-72h, HHBE, PRELA CWRET,
WNREBHREHRIAETA lacZ EHEH neo X
B, BtEAREHES 3 AR
1.7 EARFEEHFHEHELAR PCR #0 Dot blot 534
F QIAGENE 2\ #][fJs 2L K140 DNA $#2EK
FIEIREE S T M B 4 DNA. B PCR 77
EVIEHE gagpol ARG EHNENGHNE
d1, LA Primerl 1 Primer2 45447 PCR ¥ 14,
[ &A% R 95°C 1AM Smin, AR5 95°C 30s,58°C
30s,72°C 2min, 3t 30 MEH; 72°C A Tmin. ¥
BRI AT AR BE YK, PR R IR 2.9kb 14T .
Dot blot ¥l neo %X 42 & i 5, 77 12 WA £ Ui AH
.
1.8 FEHFEHHFEZRIAMN Gag #1 Pol EH RIS
PRI AP R 30 SRELREY Y
JG 5y BB L AT 440 M, 48h FFWARAIRE, &
MHESMAEARIEME (1%SDS, Immol/L
PMSF, pH7.0 ] 20mmol/ITris-Cl, B-3i¥ZE), &
AERBI=IR, % SDS-PAGE HiJk. HENSEH M
gagpol EEHKIFXEBH . —H A HlVge Py
Antiserum(Cata 4250), — T4 B i E L YEEIRIC
FIE PR 1gG Piik.

2 #X

2.1 BRI pVIT5 BIaE

LA pJSD-neo j##iti, primer3 1 primerd 45|
), PCR ¥, 15 1.4kb ] PH6-neo-polyA H BY;
LL pISD-neo M#5HK, primer3 F primerd 435147,
PCR #7318, 5% 200bp 1 lacZ' i B LA LB
PCR PRSP AR, primerd K11 pimerS 45|
), PCR ¥ 3%, 755 1.6kb (¥] lacZ’-PH6-neo-polyA
B ¥ lacZ’-PH6-neo-polyA H R # T
easy-vector [, W/F; B4 Not 1 I Hind T #i§1k.,
A1 1. 6kb [¥] lacZ’-PH6-neo-polyA i BX; ki pSC
65 2& Not 1 F1 Hind TII ¥4k, [PI 7.4kb I BL: ¥
TE AL, SRELE A TOR pVITS, 4 5 Kpnl.
Ndel. EcoRV B§VI% 2, EFUIENENE 1.
2.2 gagpol BEEKI PCR ¥ 14 . k. MIFR pVIT5

-Gagpol E4H R K42

B 1 R pVITS BEUTE
Fig.1 Restriction enzyme digestion of plasmid pVI75
1, DL15000 marker; 2, pVI75 digested with Kpnl; 3, pVI75 digested with
Ndel; 4, pVI75 digested with EcoRV.

LA Primer] F1 Primer 2 4 5|4, PCR-script-CN
54 R, I ST N —BIKZ 2 9kb BT R
B, PCR P 5 fE % T -easy vector faill/5, BT
284k pvITS KRB F pEL TiF, MBIERE
41 )5k pVIT75-Gagpol, 535IF Psd. Xbal. Ncol B§
PE, mMyIEiERnE 2.

bp

21226
5148-4937

4268
2027-1940

947
831

B2 JkE pvVI75-Gagpol BT Bl
Fig.2 Restriction enzyme digestion of plasmid pVI75-Gagpol
1, ADNA/HindlIl+EcoRI marker; 2, pVI75-Gagpol digested with Psd; 3,
pVI175-Gagpol digested with Xbal; 4, pVI75-Gagpol digested with Ncol; 5,
ADNA/HindIIl marker; 6, DL.15000 marker.

23 FHHEHHFHHEE

LASE 199 35 Kz kK 752-1 B 4E CEF, #IH L ipo-
fectine 2000 ¥ 4L B 20 5k pVI75-Gagpol Bt ZHRE .
Jitki pVI75-Gagpol TEXSHMEAIMA SEERERE
FIEEAESR, FEKIER gagpol 5 neo HEEH
lacZ RN EFF%EIRC — R EAREHRENRZE

'THTAmT__-’_I‘J
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A DNA K T K/FF, 6 =38 7F G418 ik J5
A X-gal fep LT po(E s SR IRREMBE, Xk
AT LABRER BE & B A2 XS ik bric B (G E
YLP5 B B O R A E A B SRR [N G418 A7 16T
AR, EHEL GH8 IE %, KEE
HE RS A G SR AEBIBLN gagpol #H E
W—/NEZ) 2000p K lacZ’ KB S 523 lacz F
RESFHNPIFIRELR, MTEK neo 2K lacZ
HFEMER T REEHAERE gagpol WIE AR H%
B, FAMA X-gal PO ARES S e BEE BT,
MR A HEARMACEARRE. PBMA
R BB AL =, MEEFRSE —wENEAA
TRBE. EARRT rVV-Gagpol HIHETRME 3 BY
No

Tiantan Vaccinia genome
C—
TK region

CEN" e
B TK-R 1VV-gagpol
S genome(2)

[od8ed

B3 EAMAHWEAER

Fig.3 Construction of recombination vaccinia virus

2.4 EAFEES rVV-Gagpol BIPCR £E
VIRE I E ARG 9% & DNA MR, UL P rimer
1 #0Primer 2 25 5143347 PCR 718, BRMHEXS M hyg
MR BERIZE 752-1, FHMEXTI R pVIT5-Gagpol.
455 rVV-Gagpol FIFHHEX BUISS I T 2.9kb B 5
B, HAEARSTESHHMOAHE,
2.5 HAEEH T rVV-Gagpol B Dot blot ¥ E
B3R BN A E A 95 1 % 55 DNA [B 52 3RS e 47 4
FE L, FHEERICH neo 2R & IR #T
Dot blot FMlf. BH 1 %3 B8 A9 14 95 B8 R ARk 752-1,
BEPE Xt B Sk SOk pVIT75-Gagpol, %5 52 B 1t o B H B
WEEHS, M EANEARN ERERE BINE

HLEP S RHEARYRFTECLEERT neo A,
Dot blot ] &5 5 WL 4.

1 2 3

4 Dot blot ¥l B0 J7 &9 B IR AR 1IE B 2 5k
Fig.4 Detection of loss of selection marker in recombination
vaccinia virus

1. r'VV-Gagpol; 2, Negative control (Tiantan VV); 3, pVI75-Gagpol.

2.6 Western blot ¥ ELHEHHBRIEZM Gag 0
Pol &H
SR ER, EAMTHE rVV-Gagpol FEFRIA
Gag A, 7 T8N 55kDa; 24kDa KA R H Gag
AU AR (1 FEARTD L HIACSE (CA) & H. 41kDa W&
HIRA Gag AR EANEBR =2 — (BERFLE
RNo

kDa
110

70

55
45

35

24

15

Bl5 EAMERBERIEN Gagpol FE KRN

Fig.5 Detection of expressed Gagpol protein in recombinant
vaccinia virus

1. rVV-Gagpol; 2, Negative control-Tiantan VV; 3, Protein molecular

weight standards.

3

SR A — MR E L RS, 2R
EEFEMANSMBENZE., BMET, ETEN
S, 2RELEE KL 5000 TN T X
W%, HHBIT 4000 A AT M. 2003 4
3 H, BEE VaxGen AFAHSAEHRK . UL HIV &
T gpl20 AFXFERS IR LB A BRE N
TIT 3k PR B 45 5 8 A LA S i 4 11> 161, 5t
B, LA ALY HIV E 8078 A o 5 B R 1) 3k e 7
HIRE NN EL R ME. ZX5ER, LerXA
BB LRE R BB ANEE. AHRAAH
BE AL SN T HUEARANR 8 A IS W B k.,
FIXFIMNRE O BT T RARMER, XHERAT LR

3 TTT THEA AT —r—
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AR B RIER A . AR AN, AT Tl R
RS R T BB R AW IR AR D, X B2 R
fREFric S BIAREA ERRTRE. AR N
pVI75 #B A AL, i RAEWRKFEEH, m
REBANHEIEEFF LR EAE TR, XEENBYE
KB F5, AARMBRIHE REESG TEE
NSRRI S, XBARERETHEE HIV %
WEE SR LRERE/R: 45 PCR. Dot blot.
PG E R Western blot R, R\ 1 BRAHF
i e bric e R IiF R IA H I E AR kK. Pol &
AR RIABE KRR, A STah R GEA I B OB &
HER). BEIEEHEHM RS, ALRERK
pol FEFRBAEHE LR, (WREEERBFEH D 2
k. MR TSR RnaseH ¥, HEER T 4ME
HEEP RS MM FR AR TRE. HIV- B
EMATEE B’ /C EL KR CNS4 2 B =L ) LEFE I
BRATRZ —, AU FH LA D v 8 3R S
R, TEERAWEMIEIE. N EBTHIE R B
7, BMPURACEEHA T EEN, TR
£ HATE %A R E HIV BR TR RERAER
T, RS HE-S &0 HIV FUREH T B 5
IR IE T IR R, X SRS HIV &
BEARRARERZ —. AARETLLEEEAE
f1R & HIV-T &b [ & BFATHE B’ /C E 4k CN54
¥ gagpol B EA R M B ME HRIE HIV 0t
FREREE S, 2HE XK.

Higt: ift£[E NIH AIDS Research and Reference
Reagent Program & £ )iK5)
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