CON /R R BEE S8 V-1 AN SRR SRERENNRRESR
Chinese Journal of Biotechnology
http://journals.im.ac.cn/cjbcn March 25, 2015, 31(3): 384-393
DOI: 10.13345/j.cjb.140320 ©2015 Chin J Biotech, All rights reserved

EFS5REEMRAR

B HIV-1 SRR R A 2k 3 SR B B 1Y
ARE Y&

R, FEE, X%k, ZEE
SRR R SRR, B B AGE 830046

K, SEEE, XIBEME, 5. 15 HIV-1 PSR aifs R e s e i A & %8 . B TR 244k, 2015, 31(3):
384-393.

Zhao XF, Guo JX, Liu XJ, et al. Construction and identification of HSV-1 vector vaccine carrying HIV-1 antigen. Chin J
Biotech, 2015, 31(3): 384-393.

# OE: ARAEPALLEEREIRE ST HIV-1 gpl60. gag #= protease B VAR KX TAIEAN 1 B #4658
B # (Herpes simplex virus type 1, HSV-1) AR & T LA 5] K, vARIFEH HIV-1 3R 69 2 4065 a5 3K
R . E ¥ HIV-1 gpl60 (B & F= C &), gag #= protease £ F % Bx £, % N pcDNA3 3% 3 & 40 it #2 pcDNA/gBgp
#= pcDNA/gCgp, T4LFiAidE 293FT mjfh, Western blotting 4% HIV 4R &k ik. % @& pcDNA/gBgp #»
pcDNA/gCgp F @.3& HIV-1 43 /R 2 B Ao & 3k U4 69 R A AE L % N pKOS/BN 313 & 240 F 4 45 pKOS5/BN/gBgp
F= pKOS5/BN/gCgp, FARM¥i w464 BAC-HSV 89 K MATH, e E4H, RIREL DNA H44 Vero e,
PRI R B AR s 4 AL E LA 5% &, Southern blotting %% F 28 5% & DNA, Western blotting #0 & 28 J% & & 4 4m it
HIV R AL, FFoMmieyigasstt. 4R K9, Western blotting £ pcDNA/gBgp #= pcDNA/gCgp 4% % 49
293FT %@ i, 40 8] & i 49 gpl60 = gag & & . pKOS5/BN/gBgp #= pKOS5/BN/gCgp 2 F| w313 T E, FMA
F 40 DNA 4% 449 Vero %8 #4L 3K 13 £ 20 HSV, Southern blotting A& & 81 €40 HSV AR AL AHFH T
0, EHRmERFMILFTMNE gpl20 F= gpdl, AEM HSVHRE T A B Mmin P ey A4 h ., AR K
545 & HIV-1 gp160. gag #= protease I H 69 E 40 HSV, R G T ErhHLehthmie + 69 2 %14 /1, TTHE A HIV-1
SRR R BRI .
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Construction and identification of HSV-1 vector vaccine
carrying HIV-1 antigen

Xiaofei Zhao, Jingxia Guo, Xiaojuan Liu, and Zhenghai Ma

College of Life Science and Technology Xinjiang University, Urumgqi 830046, Xinjiang, China

Abstract: To construct an HSV-1 vector vaccine carrying HIV-1 antigens, HIV-1 gpl160, gag, protease and the
expression elements were chained together, and then inserted into the internal inverted repeat sequence region of HSV-1 by
bacterial artificial chromosome technology. Firstly, HIV-1 gp160 (including type B and C), gag and protease genes were
cloned into pcDNA3 in series to generate the pcDNA/gBgp and pcDNA/gCgp, then the recombinant plasmids were
transfected into 293FT cells, and HIV-1 antigen was detected from transfected cells by Western blotting. Then the
expression cassettes from pcDNA/gBgp and pcDNA/gCgp, comprising HIV-1 antigen genes and expression elements, were
cloned into pKOS5/BN to generate the shuttle plasmids pKO5/BN/gBgp and pKOS5/BN/gCgp. The shuttle plasmids were
electroporated into E. coli cells that harbor an HSV-BAC, the recombinant bacteria were screened, and the recombinant
DNA was extracted and transfected into Vero cells. The recombinant virus was purified through picking plaques, the virus’
DNAs were identified by Southern blotting; HIV-1 antigen was detected from the recombinant HSV-1 infected cells by
Western blotting, and the virus’ replication competent was analyzed. As the results, gp160 and gag proteins were detected
from 293FT cells transfected with pcDNA/gBgp and pcDNA/gCgp by Western blotting. The recombinant bacteria were
generated from the E. coli electroporated with pKOS5/BN/gBgp or pKO5/BN/gCgp. The recombinant HSV was purified
from the Vero cells transfected with the recombinant DNA, the unique DNA fragment was detected from the genome of
recombination HSV by Southern blotting; gp120 and gp41 were detected from the infected cells by Western blotting, and
the recombinant HSV retained replication competent in mammalian cells. The results indicate that the recombinant HSV
carrying HIV-1 gp160, gag and protease genes was generated, the virus retains replication competent in mammalian cells,
and could be used as a replicated viral vector vaccine.
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herpes simplex virus type 1, HIV-1 antigen, a viral vector vaccine, bacterial artificial chromosome

PNE SR HSV-1 & — P ph 2P 5 , 76 AHF B

(Human immune

deficiency virus, HIV) MUK JF F B2 L
CD4+ T 4, FHEHU SR Bl I 4k K & Fhl
PRI AN . B BRI E DOk, 4Bk
Bl R — B8O TR R Ao R ™ Xt
HIV X8 m B8 5 | ot i R 48 HLoRe S R 154k
TR ™ A G pi s BN R BT 75, R g
RO AL T e S N L b B, H
B, HIV 5 8 FEBURLRE B . WAL . B
JRPEHT . DNA REW . 20 TR I 2405 i RS B2 28
R WARE , BRI AR AR R KDY
BEAY B8R 5 | R A [ A5 B A B g8 DR AP S o

A3 , H UL A I R e LA 266 R R ik Sy A AR
RIRIZ S5 o IR, HSV-1 XU DNA J§
B, LY 152 kb, HMFFHE R B (Unique
long sequence, Up) Fl% kB (Unique short
sequence, Ug) %, M A RimELE T, W
F B Ab S R S ) B &2 )P 41 (Internal
inverted repead sequence, IR)A., HSV-1 4ty
90 FhEE M, ThRe RZ WM, Ho2y—+F hi%
BEE M, 5O RO, MERAEL
it 3 R I DA AR AR 2 A 23 5 e 5 52 L i
HSV-1 0] Ui A BE A MR o HS V-1 A1 % 1 A
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AR, . HSV-1 B LA IR T
Mz, HLAEE X HSV-1 (577 i R ARAIG
HSV-1 R ARE v AT 5k 1R AN 286 B 45 i 12 Ha %2
FBOR MRS TE P SN 2 5 S ok, IR R
HSV-1 fg i & WU B S SOW D, 5 HoAhw
FERARALL, HSV-1 18 HIV B i i 3
T HAE AT R ROR R AL A
FE BUIEIZ R B 29 10 1T KR IRTT AN R LA
B, LA S AR, B Ik A
JiT

HAi, LLHSV-1 H#EUAR HIV-1 EEEA
HaE™, xR W REETE S HIV-1 H5 Sk i 4
P 2 AR TR S 88 S o AT 5 ) T 40 P N T 2
OARE ARG B HIV-1 gp160 ., gag F protease
UL DL koA % IR X, LIRS
B HIV 6 B 2R A8 1 -

1 MRET%

1.1 EM. RAKHAMRE

& HSV-1 F MR RKEERA R4 e A\ T4
& BAC-HSV RIHALMKIAIFE . & HSV-1
FA BamH 1B 7 By Bk pRB112 B 2 hnEf
KA F Roizman Bernard 082 B . 2818
kL pKOS/BN i 41 Hi ke 8, % HSV-1 3
K2 BamH 1 B FEfl BamH I N F B, TEAWF
WA R B [RR 4 . pIRES/neo #1
pcDNA3.1 BTk A A ZE - fF . pcDNA3/gpl160B.
pcDNA3/gp160C . pMT/Bip/v5-his-gag . HIV-1
Bru3 DA 183H12 il (gag H5apEhiikZescif
AR F5ER bV AR 5 BT AR B O 5L R
8 293FT #1 Vero il R WA ERAE
1.2 FZERF

DNA marker W H ZR& 2] FR$E: ]
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fif . T4 DNA #H:0i . Ex Tag. AMV S5 550G |
Klenow Fragment, DNA % %5 & ¥ H
TaKaRa FAEYA R ; RNA REGAH £ . DNA
[l Bz gt Ak atn & e B R AR AR AL BB (db o)
AR BUR RS BURTH QIAGEN Plasmid
Maxi Kit 14 [ QIAGEN /A w5 2 i 3% F5 i I o
HGDMEM FlI Medium 199 I§ { GIBCO A #l;
Southern blotting 3] & H Roche /A F]; #5 YL
7] Lipofectamine 2 000 14 | Invitrogen 2\ Fl
B 7wl B o S s TR
13 SIMRITREM
HPE GenBank N4 A HIV-1 J K 2H ¢ 1) 14
TS (& 1),
14 FHi*E
141 HIV-1 HiJEEE P 8 Tk i 2 K 2 8
JFORL HIV-1 Bru 3 % HIV-1 &K IEHEA,
HoMHEH PCR §788 protease B, LIz BiE:
# pIRES/neo W) Neo” 3, BIZ Sma 1
Xba 1 17 5 5 A pIRES/neo, 345 5 2 ki
pIRES/protease; % pMT/Bip/v5-gag 4 Not 1 (1§
fLJE#hF) A1 EcoR 1 BVIIRIG MY gag F B4

F1 HIV- 1 ZEREMRFTEERMSIMFT
Table 1 Primers for target gene of HIV-1 genome

Primer name Primer sequence (5'-3")

gp160-F CATCCAAGCCAGCCAAGTTA

gpl60(B)-R  GCTGGTAGTTCTTGCGGA

gpl60(C)-R  GATCCACCACTGCTGGCAG

gag-F AGATATCCACCATGGGTGCGAGAG
CG

gag-R AGTGGATCCTTATTGTGACGA

Protease-F ATACCCGGGCCGCCATGCCTCAGAT
CACTCTTTGGC

Protease-R ACCTCTAGATTCGAATCATTAAAAA
TTTAAAGTGCAACC
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BamH 1 (HfLJE#MF) F1 EcoR 1 wifE A pIRES/
protease % i N, ARG H 4 ik pIRES/gag/
protease; EcoR 1 (JHALJG NI Asu 11 Y]
pIRES/gag/protease 3k15 ¢ HIV-1 gag Fll protease
/) DNA F B, DLZHUL pcDNA3/gp160B Fi
pcDNA3/gp160C H ¥ 8 R ik 5, Bl
Sma 1 F1 Asu 113 5 55 B A pcDNA3/gp160B Fil
pcDNA3/gpl160C , 7k 15 B 4 Jit KL pcDNA3/gp
160B/gag/protease (pcDNA/gBgp) #1 pcDNA3/
gp 160C/gag/protease (pcDNA/gCgp), )% &
AR

pcDNA/gBgp Hl pcDNA/gCgp 43 | 45 Y
293FT 4, F CO, 15 R4 37 CTHiSR 48 h Rk
LA, H LT VR 24 AR AL, Western blotting £
T 240 e 224 Aot b3 RN E T A HIV U
142 HHAFRBEBEEHWEMEL BAC-HSV
A i

pcDNA/gBgp Fll pcDNA/gCgp 4334 Nru |
M Sal T (HALIEAMF) WUEET S 153 HIV-1 47 )5
JER R DNA R B, 48 EcoR VAL S
NG TR pKOS/BN, k45 H 41 ikl pKOS/BN/
gp160B/gag/protease (pKOS5/BN/gBgp)Fil pKOS5/
BN/gp160C/gag/protease (pKO5/BN/gCgp), ]
U 2 TR

# Horsburgh 45 V4t it 9 Jy i i & &%
BAC-HSV K JIn #T & W & 52 25 40 e, U
pKO5/BN/gBgp il pKO5/BN/gCgp 43 Il Bt 5% J% %
A, LA AIRE (fL45 43 CHI30 C)
LRt R (BIEERRMERER)
REMERY G IR B0 PR 2 A, V% PCR A E 4
B HIV-1 $i0J5 A . # QIAGEN Plasmid Maxi
Kit JER 452 EUE 41 % DNA, PCR g H 4]

BAC-HSV,
143 BEHRFEHALSEE

H 4 BAC-HSV $5 Y% Vero 4 Jm W 455 7
Tl BRE DX £ L, 26 7 il AR P A I P 4 L 28 fe T S
Yt Vero 4ififl, 4 3 frhBEpkikaifbinss, b)E
KB Y Vero M0 HEECE 4R AL H 4. LU
pRB112 H BamH 1 #1 Stu 1 WY - B, B
BLE 1Yl s IR, TR s SR 4148 EcoR 1Y)
ML Kk O 55 2 A TR £F 4k % B I 17 Southern
blotting ¥, #R4EF £ & Southern blotting #%
DIG DNA Labelling and detection Kit f#Ji5d B 45 1
1o XEIEHEA HSV K& &Y Vero 41,
L 25 cm® 500, B 20 0 28 5 il A
FFE ARSI 1 mL AR EE I, F-86 CHRAF
#H
1.4.4 Western blotting 4 2 20 55 7 /R 4L 40 i
HHIV LR RE

HSV/gBgp 1 HSV/gCgp 43 H&YL Vero 4f
ML, WCSEAIETITE , AR 4 SDS-PAGE
Oy IR ERIIRATE R AR, 30 o/L BLAR WK
4 CEpeBiA, #2112 000 FiBe/ NPT HIV gpl160
ik (£ht), FEEE 1.5h, AL : 5000 f#
BRI B L A A B AR 1 1 1L 2P B 1gG, =i
SR 1h, DAB #EEE @, FHRE.
1.45 T HSV HEFE M R

A1 HSV 5 8 0 L TG I 55 97 264% 10 fi
BRI, Vero 411, T CO, ¥4+
37 CHiFR 1-2 h, WiRIAWHR G H 500 5-6 1K,
ZJEHHR 1990 KiFidk (7% 0.1 %o N\ y BREE 1),
F CO, ¥5 374 37 ‘CHi % 48 ho 428 H B2 52
I I % e W G (0 J5 1 S AMOBE T SR AT B I B
W, FEHRR SR P BETE B (Plaque
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forming unit, PFU)., 4] HSV #% 0.5 JE&Ye 2 %L
(Multiplicity of infection, MOI) JE&¥% Vero 4l fity
SIS 12h, 18 h, 24 h, 48 h AR 4
M, IFde bR 00 20 A S A b E AN EE Y
PFU, 2l E4EEETE Vero 4l A KihZk .

2 &ZR

21 HIV-1 iR EFE BRI AEE
pcDNA/gBgp 1 pcDNA/gCgp H HIV-1 $i Ji:
FEH R R To s 1A iR, Bl 1B
pcDNA/gBgp M VI S5 @ 45, Z k4 Kpn |
i) 7= 4 3 416 bp 1 6 456 bp fJ DNA B ; &
Nru 1 Y1742 9 872 bp 1Y DNA R Bt; %4 Sal |
fiti ) 77 A= 2 479 bp 1 7 393 bp ) DNA H B ; &
Nru 11 Sal T B4 7200 bp, 2 500 bp
172 bp i DNA F Bt; 4 EcoR 1 Fl BamH 1 Wit
PIr=H: 2 600 bp Fl 7 272 bp A DNA FBt; &
Nru 1 Fl Asu TT3UEY) 742 2 690 bp F1 7 182 bp

B DNA FEB; 4 EcoR 1 #1 Sma I XUH§Y] =4
3 563 bp A1 6309 bp ) DNA H Bt; LU F25RYy
SIS . pcDNA3/gCgp 4 FiRBERGEY) %
IR IEH

pcDNA/gBgp il pcDNA/gCgp 53¢ 293FT 4
JiLJ5 , Western blotting 7E 2 Jiid IT3E F1 241 Jf 224 ik |
E RN E]Z) 55 kDa ) gag FEHMZ) 43 kDa
(1 gag B IRERRE Y (8] 2A), LLK 2 160 kDa 1y
gp160 I [ [ Hk# =4 gp120 &1 (& 2B).

22 FHRERKETEINELSR BAC-HSV BIfFIE
PKO5/BN/gBgp 1 pKO5/BN/gCgp HIHiFH] 43
PFroLlE 3, WAEAARRS Sal | BEYIHZME1L
F7AEZ) 15 500 bp (9 DNA H Bt pKOS5/BN /gCgp
%t EcoR 1 Fi#Y] =422 8 500 bp F17 000 bp () DNA
HB, 2 Xba 1 WY1 A2 15 000 bp F1 500 bp
) DNA F B, 2 Xho 1 BVIF=4E4 6 900 bp.
6 300 bp £ 1 800 bp [ DNA F B, i B EBCHY)

A pcDNA3/gBgp

Povo JN8AgM| IRES SV40 pA

pcDNA3/gCgp

B bp M 1 2

SV40 pA

4 5 6 7

E 1 pcDNA3/gBgp 1 pcDNA3/gCgp BY 4+ K& EEG ) 45 47

Fig. 1 The structure and restriction analysis of pcDNA3/gBgp and pcDNA3/gCgp. (A) The structure and expression
elements of HIV-1 genes. (B) The restriction analysis of pcDNA3/gBgp. M: DL15 000; 1: pcDNA/gBgp digested by
Kpn 1; 2: pcDNA/gBgp digested by Sall; 3: pcDNA/gBgp digested by Nrul; 4: pcDNA/gBgp digested by
Nru I and Sal I ; 5: pcDNA/gBgp digested by EcoR | and BamH [ ; 6: pcDNA/gBgp digested by Nru I and Asull; 7:

pcDNA3/gBgp digested by EcoR I and Sma [ .
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A
kDa 1 2 3 4 5 6
170 —

130 —p—

95

2 - Gag
55 — ..

43 —w— '
34 .

26— -

-

kDa M 7 8 9 10 11

- aqulﬁo

170 —%=

130 —
95—

724

5%

2 pcDNA3/gBgp #1 pcDNA3/gCgp 4% 4 A gag FA gp160 HI#& N

Fig. 2 Detection of gag and gpl60 in cells which transfected with pcDNA3/gBgp and pcDNA3/gCgp. (A) The
detection of gag in transfected cells. (B) The detection of gp160 in transfected cells. M: protein marker; 1 and 7:
blank; 2: pcDNA3/gBgp (Cell lysate); 3: pcDNA3/gBgp (Cell pellet); 4: pcDNA3/gCgp (Cell lysate); 5:
pcDNA3/gCgp (Cell pellet); 6: positive control; 8: pcDNA3/gBgp (Cell lysate); 9: pcDNA3/gBgp (Cell pellet); 10:

pcDNA3/gCgp (Cell lysate); 11: pcDNA3/gCgp (Cell pellet).

bp M12 3 45 M6 7 89 10

o

3 pKO5/BN/gBgp #1 pKOS5/BN/gCgp BB 43 4
Fig. 3 The restriction analysis of pKOS5/BN/gBgp and
pKO5/BN/gCgp. M: DL15 000; 1: pKO5/BN/gCgp; 2:
pKO5/BN/gCgp digested by EcoR I ; 3: pKO5/BN/
gCgp digested by Xba | ; 4. pPKO5/BN/gCgp digested
by Xho 1 ; 5: pKO5/BN/gCgp digested by Sall; 6:
pKO5/BN/gBgp; 7: pKO5/BN/gBgp digested by EcoR | ;
8: pKO5/BN/gBgp digested by Xba I ; 9: pKOS5/BN/
gBgp digested by Xho [ ; 10: pPKO5/BN/gBgp digested by
Sal 1.

HIV-1 BE K 3R IAHE IE 1) 50 A pKOS/BN JBTA .

pKO5/BN/gBgp %4 EcoR 1 4] 4 249 14 700 bp
F1 800 bp [ DNA K Bt, 4 Xba | BVl 4
12 900 bp #1 2 600 bp ) DNA F Bt, 4 Xho | fif§

PI771E 245 6 300 bp.5 800 bp F1 2 900 bp f) DNA
HB, UERHHBEAY HIV-1 JE Rk HE 52 ) v b
A pKO5/BN JFiki .,

23 EAERSHAUEETE

F 4] BAC-HSV ¥4t Vero 4l )5 35430k 7%
PRBE, PRIPUR T3 I AE Vero i 1% LR L
alifbdig g, &l 4 NFE Vero 4IHE-H R4S 1 =489
FEPLBE 4l Ak (9 T 2 HSV Kt Vero 4 i JT
RIBUR AR 40, Southern blotting 5l 51| 24
7 000 bp M E 4 X F¢ 57 DNA B (1 5), Ut
HH o 2H 5 HE IE A, 43 Sl 448 HSV/gBgp il
HSV/gCgp.
2.4 RRRIEEAT HIV R B

2 Western blotting 45, 7 HSV/gBgp
1 HSV/gBgp YL Vero 4 Hh 5450 3] 24
120 kDa K/ gp120 A2 41 kDa 19 gp4l, 1E
# Vero i Rk B bR RS M E A
(# 6).
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2.5 EH HSV EEF RN

HSV/gBgp fl HSV/gCgp JE&Y Vero 4l fifl 48 h
JG R # PFU 4353k %] 1.26x10° PFU/mL #
1.53x10° PFU/mL, WX T ¥FA4: % HSV-1 Jke
Vero 4 ifl 48 h I} 7 PFU (3.82x10° PFU/mL).
L 0.5 MOI H 415 #E & 4% Vero 4/l 12 h, 18 h,
24 h. 48 h A TE PFU BSIK T8 4 % HSV-1
) PFU, (HIERE2S (P>0.05) (K 7).

A B »

4 EHH HSV-1 MRS R &K

Fig. 4 Purification of the recombinant virus by
picking plaques. (A) The virus plaque in the Vero cells
transfected with recombinant BAC-HSV (The first
generation virus). (B) The virus plaque in the Vero cells
infected with the first generation virus (The second
generation virus). (C) The virus plaque in the Vero cells
infected with the second generation virus (The third
generation virus).

1 2 3 4

E 5 Southern blotting £ EEHRmERXEA

Fig. 5 Identification of recombinant virus genome by
Southern blotting. 1: DNA fragment of HSV-1 BamH [
B (Positive control); 2: Recombinant BAC-HSV/gBgp
digested with EcoR I ; 3: The genome of HSV/gBgp
digested with EcoR I ; 4: The genome of HSV/gCgp
digested with EcoR T .
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gpl2

gp4l

El6 FELHHSV-1EA AP HIV-14 R A
Fig. 6 Detection of HIV-1 antigen in recombinant
HSV-1 infected cells. 1: gpl120 (Positive control); 2:
Vero cells (Cell lysate); 3, 4: Vero cells infected with
HSV/gBgp (Cell lysate); 5, 6: Vero cells infected with
HSV/gCgp (Cell lysate).

X
o0
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88|
83+
7.8 |
73t

-+ HSV-1(WT)

Virus titers (Log TCID,,/mL)

6.8 1 -+ HSV-gBgP

6.3 | —~+ HSV-gCgP

5.8 : : : :
0 12 18 24 48

Hour post-infection (h)

B7 HAERRSS5FHBRBE Vero HEAFEIEK
:iiE54

Fig. 7 The one step growth curves of wild-type and
recombinant HSV-1 in Vero cells.

3 ik

AR, R S B TR 2B
PEV T HLA, Wil HIV KRBTSR BT i
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JHEL B 5 TR VAR S 95 19 A T TR 7 A A 1 K
P DAAFS 5 266 JE 28 o 32 19 0 3 IR 2 v A5 R
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BN HIV TG AR A B RE S R A 10 40 i
HRERNE, FFRERA HIV BUR R RRIS, B
N HIV BT ARG 40, o U e 2 R
AR HIV BRI oA
HSV-1 ZAARAE Ay 3 R A T 28 A R 1 8448 17 ot
FOHRKM I8, BT, HSV-1 Rk ry HIV
RE WA KBS, WBFFEHGE F£iE HIV-1
gpl20 I gag () HSV-1 ¥ H4F (Amplicon) fE
B PHUAF 43T HIV B4 %% . Knipe B
B MR TS STV Y A T B 28 A A ) R
HSV-1 B4, ZFR AR EFE gpl20. gag
Fl ref-tat-nef @l & B AIFEN I SIV RN HEA R R
BT HSV-1 24K d106 ™, % HE AN FE S
S5 AR AR AR STV il R FIG MARD 20 it 9%
SN, BCRE SIS e R A e i R R . R
iR 28 T R AT D TR KT RIS S 1) B
K-, WL d106 HERAr S Bl (1E)
FEPR DL = s AR 1 S L RE 0, ARA5 9 HS V-1
HAREE d106S ANMIFFIEEAR, FHOREE T X0
JE 50 B 25 ) I SUBE , e etk . B
B, BFFRE O HIV J2RE 1 gpl20 JEFHELA
F d106S kG RIED BaMR AR TS
tat BIE TR I FE R pl7 45 HIV LK A9 & 6 Bia
A HSV-1, XEEHEAEHIYRESES HIV 7k
g Grg S i 1O

AW HIV-1 gpl60. gag Fl protease 3&
K DA J 2% 35 J0 1 J3 R ) o B A\ FL A% 3R 5K iR
pcDNA3.1 , 7F & 41 i ki pcDNA/gBgp HI
pcDNA/gCgp YLty 293FT 4 M 7T i F 4 g 2
fER VR 3R AR ARG B gag R . gpl160 2 M H:
REfF=4, BEIH HIV-1 PR IE R R koo
RECEL AR TR BRI RE, HEIEN gag

M gpl6e0 & IRBGEAEAN MM HEA TN T, Bl
JE A HIV-1 Pl R K ik so ki SR B AE 4L 5
B ZE R TR pKOS/BN, FIl FHANEE A T4 ik
ARG HEMH BAC-HSV, ZETMi%EYL Vero il
RIS EHINTE, Southern blotting Ko il 45 W FHH
FEHX O L BRI EA ., FH HSV-1 JRYL
Vero il i Hp A5 2] gp120 Fl gpdl, UiBHFEIRN
gpl60 A=A T gpl20 1 gp4l, 5 HIV-1
YA AERT gpl60 AN Tt f—%k. 5 s
FEMEMBE R 2B, RS E LT HSV/gBgp
F1 HSV/gCgp £ Vero 4 il H Y 38 5 7K V- B& AL T
$AE A HSV-1, {H5HFAERY HSV-1 Ay 5 K -F
TR EHZESR (P>0.05),

WEFE Y, AL M AR AR R B T 2R TR
pKO5/BN H HSV-1 BamH 1 B #il BamH [ N J¢
BAES BAC-HSV MRS HSV-1 2K
M FEVRIX &R AL, ) HIV-1 Pl Lk
KOG R R ECAE SR 41 2 HSV-1 419 [H
i, MIER T HSV-1 BamH 1 B Al BamH I N Bt
ZIa1Z) 15 kb WSS 1a # & )7 41 (Internal
inverted repeat sequences, IR), IR X 1§ 3 /|~ IE
SER | M EEEILR 34,5 FIRREE TR 6k 5t
A LAT. Roizman P2 S FL7E 1988 4E i
TMBRICHR 43 IR X4 A HS V-2 2243 b 25
F 4 i 56 R f 8 40 HSV-1 R7020 ( X &
NV1020), & R7020 Ffcw) H H 520 i 7B
HSV-1 Fl HSV-2 JBYL g i, WF5E h R LR
B TAE LS A i Y I RE T, R AR
5, PR A B T, s O o NV1023
NV1042., NV1066 %" ABFoe sk
) E 4195 8 HSV/gBgp 1 HSV/gCgp FEHfA
HIV-1 ZMrls iy Rl a R 75880 IR X, H
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IR VA DT T T BE S R7020 A AR
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