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Abstract: Objective The expression of secreted human herpes simplex virus 2 envelope glycoprotein gD (HSV-2
¢D2) mediated by lentivirus, and the preparation of gD2-specific rabbit polyclonal antibody will provide convenience for
subsequent ELISA and WB detection in HSV-2 vaccine development. Methods Codon-optimized sequences of the HSV-2 G
Strain US6 gene (MH790667.1) were linked into the lentiviral vector pLenti-CMV-gD2-6His. The recombinant lentivirus
and packing plasmids were co-transfected into 293T cells to harvest recombinant lentivirus, then the recombinant
lentivirus-infected 293T cells were screened with puromycin for establishing stable cell lines. The secreted gD2-6His
proteins were harvested from the culture supernatant of the screened stable cell lines. The target protein was purified by
Ni-NTA affinity chromatography technology. The purified gD2-6His protein mixed with an equal proportion of Freund’s
adjuvant was subcutaneously injected into New Zealand white rabbits, strengthening the immunization once. The titer of
gD2-specific antibody in rabbit serum was detected by ELISA; the specificity and affinity of the rabbit serum antibody
were verified by Western blot. Results The sequence of the lentiviral recombinant plasmid was consistent with the
original design. The theoretical molecular weight of gD2-6His protein was about 37 000, and the electrophoretic

migration band was positioned between 40 000 and 55 000 (glycosylation modification). The gD2-specific antibody titer
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of rabbit serum was 1:204 800 by ELISA assay; the 1: 500 dilution was useful for detecting the gD2 antigen protein

expression of the vaccine virus. Conclusions

High-purity gD2-6His protein has been successfully prepared; the

efficient gD2-specified rabbit polyclonal antibody was verified by ELISA and western blot, which will provide great

convenience for the subsequent development and testing of the HSV-2 vaccine.

Key words: HSV-2 gD2 protein; lentivirus; polyclonal antibody; stable cell lines
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38 2 0 09 TR AR HS V-2 S K ) 28 1 X%
DNA 5, AT 5 b e di A7 (0P A 15 5 0 g B 1S
H i JC b i HSV-2 B /Y, 7E HSV-2 % iy it
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KV —  HEM R, A E A N F R E Sl
58 FEEE A 2(gD2) R HSV-2 S Wi ifF & v i F Y =
BUREEPUR , &5 B A, v 51 R ML AR
N RN AR F A DY R O S o N
393 aa, 1 ~340 aa HHIANX ,341~393 aa N B X FI
JRL Py XS H R T R D2 R E RN RS T
GST br %5 1 J5 4% 3 35 BT 1K (266~394 aa) , 2R 1M
eD2 HUIARMAE B 5 AR R R A KA. A% R
IR G = B RS B R g, Tk H R
H R4 T 8 2 RS AAE M | T gD2 A i B A S AL
BEMEAR T, O TR 1 0 G R R i R
SREE I, AT H R AT 8 A 293 T 4l ik
A3 I gD2 9% 7 K 1 (1~339 aa, A T N w5 5
JK, R4 T C bl IS KRR PN X)), e KPR AR B T
Wi F A X T Hl s bt , H 4510 gD2 4lifb i
FI M iy o ik ol T J5 £ ELISA & Western blot £
DA

1 #RFTTE

1.1 E8iEAE %

DH50 J8% 52 &5 (MEHL A= 9)) (LB K5 # %L . Amp .
Plenti-CMV-3Flag .pMD2.G .pSPAX2 ,omega Jfi ki #
B £  omega DNA 4lifb i & . T4 ligase .50%
HI G A i3 GV R A AR Y R A A PR
A]),P/S.DMEM (F€ Bk K /R BH 2 AT BR A A | i
fit; . PBS.3 mol/L Jiff 2 #} ¥ ¥ . K 18 /K . DMSO,
Lipo2000 ., opti-MEM . polybrene.puro.0.2 mol/L NaOH
T .10 x DNA loading buffer ., %¢ Y 4 ¢, 7] . 1 mol/L
Tris.5 mol/L NaCl. 1 mol/L kMg A= FER /K | 3 & 5¢
245 (FCA, Sigma F-5881) . 3 [G A5 44/ 5 (FIA
Sigma F-5506) 5 25%.50%.70%.75%.100% .

https://www.cnki.net

1.2 £

TR BT VY 22 e 2 HIWSEF T N AR A Rk
AT IR R BRE Y 0 2.2.2.5 kg (R ERFK
SECG SIS B A ALE S : GDY2302235) .
1.3 FZBME

A W) 4 4 #5 (SPANSTAR, BSC-130011A2) , —
A AL % 1% 37 48 (Panasonic MCO-18AIC) . i fik 5%
(Nikan ECLIPSE) . ¥K i (Haier) | 5 .(> #L (TGL20
MW ) | 5 114 %2 48 (ChampGel 5000 Plus) %5 18 55
A (Ll —ERF 22 BR A R R R ZE RO R
B WA VKA UK KPR R L RO
BLBRZE & FEWAE SRS AN g TAE S b2
RACHAZAL B & 0B E IR K T 46 80 °CUKAH |
BLD AR PCRAL LR T ACFREIR
1.4 FE37 EM
1.4.1 #4% pLenti-CMV-gD2-6His /it % F Snap-
Gene A BEH H AN oD2 F 3R 3K 751, 15
HSV-24%5 7% G Strain US6 4 K (MH790667.1) ¥ 51 4
WA S ARG B B . F BamH 1,
Sal T XL 5L R A M F1 Plenti-CMV-3Flag 43 71| 45 HX
gD2-6His (1-339aa+6His) Al £k 14 L /& , T4 DNA li-
gase 4%, {5 fb 2= DHSo /R Z A . P38 FH PR 41
Hi, DNA B A58l r DK ) 25 Bor ik SR K /N2 75 1E
By, 4 /N TE B 9 SR % 2524 w7
142 1Bt SR WRE T RAHB R
e 4 pLenti-CMV-gD2-6His ,pMD2.G . pSPAX2 Jii #i/
F 1 /L, $RATE 75 293T 4, 5 o0 X 8 41 A1 S5
4, 7 2 40 AT A B2 3158 50%~60% S5, 43 ) i A
725 pL opti-MEM 11 30 pL Lipo2000 F] Xif F& 25 F1 52
B2 e i Boki BRI TIRS) IR H E S min
JE S5 M EB P Y 293 T 4, SEA T A e d% 4. 72 h
Je WO W AL B T L 4 °C L1 000 t/min &5 0>
30 min, FH 0.45 pm YRR Td 08 . TR 5T AY
—HL 293 T 4l Jifg , 43 W2 4840 Al gD2-6His 41, 15 £ 40
MY A BE 33K 50% Je , A 3 i . &4k 48 h
SRR K RN L AN - AW = R DR = oY i B U
30%, A5 10 g/L puro 58 4 35 F7 5& , N 245 0 1 |, 17
25 AN ME T 3R 35 90% L b5, B3 Johu g
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143 gD2-6His®H H4lift WedER: = g A, R
His #5225 25 FH Western blot £ Il £ %% 41 ifd #k £ 15 1%
o MR G R AL HAE . 1 mL
Ve Wt M, A 8~10K , 1.5 mL 5.0 & i 4 ;
1 mL PR A, B4 5 Uk, WA PR I W T SDS-
PAGE HLJK A I 2103505

144 SRPEEWVE = RUEET, RE- P kIR0 3 ~
4mL. PrEhle . B aifbig i gD2-6His 1 mg g
RFLFCA RS, MBI G (I 7 oy LAk IR )5
1 000 r/min #.C> 1 min, WK AR A AR AR 432 BI AT 4
5o WU ARPE ] FCA +1 mg B 5, JIn 452 (i F
FIA+500 pgo M IGH SR F e 3 b, 43 44
AN TR) B A 43 500 AE T 8 S R R N N R R g 2
500 pL BT . B2 RIS 1R, s S gi fs 14 d
i, ELTS A Kl G i35 H gD2 FLiRZL M -

1.4.5 ELISA I 4 il 3 H gD2 TR (Ao TH
KFRIET 25 W s f B ) AR K alifb iy
gD2-6His 4 [1 1] PBS #i B 22 2 mg/L 09 96 fL 4k ,
ERFLANA 100 uL A0 85, 4 °Cd 1% 5 Tk - Yk H W 55
LA, FH PBST 5205 3 1K, K 3 min, 4115
P« 4 BE & 0.5% Tween-20 BY PBST ¥4 W , 7 1
PBST B il 2 3% Mt 050 1 B AT ¥, 1 2 Bz L Hp
A 100 uL HH W =W E 1 h; —HieaE  ImA S
3% M Mg W4 ¥y 1) PBST ¥ i 1 A7 A 3 8 1) fe il
7H(1:1600.1:3200.1:6400.1:12 800.1:25 600,
1:51200.1:102 400.1:204 800) 100 uL & 37 °CI%
B L h, AL IRE L nEgbs =t - 45 AL,
AT 3% I G 0585 i PBST Hi B 1 Bl -9t — 4t
(XK, 45 A0208) 100 pL & iRBFF 1 h, Ek L
BR[A) I s TMB S0 —HiiE e, 50T, 4% 100 nL AL
1] 96 FLAE A5 Al HF I A TMB I (03, 5 iR &
10 min, {4 #4 €0 2 W 5 280 F t 68 R0 3280 442 100 /AL
] 4 € 1) 96 FL A A H i A 2 mol/L H,SO, 2 1k
8,450 nm A IS A INARE SO

1.4.6  Western blot £ Il 4 fiL ¥ o gD2 HL 44 i A 3%
P RG22 1 T 1R A Vero 41 T PR LR 18
gD2 (1) PIV5-gD2 % ¥ 9% 8 (1% v 5 )N AL
AT A YR A R A w24, 2 DL PIVS ik
A T4 R gD2 B a8 gD2 Pt JUIE (R i A PIVS
AR ), 1206 B B e Vero 40 i J5 AT 7E T b #ak
oy RS gD2 PUE AR F, AR GE (1) Vero 41 i 1%
F% 1T A6 BRI 2 YR G 9% S 1 G I T H A R
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gD2 H AR A %P, B Western blot &6 I S Bt 1ML 7
B AR S R E A T

2 #£R

2.1 #3# pLenti-CMV-gD2-6His & 281% J% # i %2

R AL 3 AR B SR (1R 1) . I
11 gD2-6His £ A (1~339 aa) J5 51 i% $2 & pLenti-
CMV-3Flag ZAA& T (4 BamH 1 .Sal 1BV 52 ], 3L
RV 5 i 5 0 R B S gk v B ULl 1A T4 DNA i
4% 5 Ak DHSa K4 (81 1C.D) s Hk I 7 4~
A TR AT % SR I 1E (F,

A B
789 bp pLenti-CMV-gD2-6His
1035 bp
gD2
C D
E F

B 1 o 2 P UL 4 ) A B

A ZEN 5 R BamH 1, Sal 1§ (6 gD2-6His H 114
F Bz, K BE 1035 bp, 471 554 24 BamH 1. Sal 1 XUE§ V) )5
pLenti-CMV-3Flag 75 # {4 , £ K B 7 896 bp, H [A] Uk iE A
GeneRuler 1kb Plus DNA Ladder(Thermo Scientific) ; B. # 2
F pLenti-CMV-gD2-6His JFi R Bl 3 , 421 8 931 bp, ffi A H 1)
A gD2 4 1 035 bp; C. BAPEXT MR #E AL (25 3%) s D. L %
b (2538 + BRI ) B, B4 750k PCR HL Ik 45 3, &
B 1 035 bp, 55 1 ki 2y DL5000 DNA Marke ; F. Il 714 4] .

22 FEBRT B MR G 6 RA R

A A e TR A2 293 T it , AR ER TR 4
G 14 Je SR L 1IE H 293 T 41, 28 1 000 pg MEEMe 75 %
i 1 g ST AR A AR L 40 ISR A0 R T OE B B 7R B R
FIRE b, >R FH His AR BuiR s B 9 8 1 g Rk (&
2A) S5 T R ANHE A LS T A B R A
BT At Ak (I B2 K 96 74 8 ¥, 200 mmol/L DK i
VENE 4 1) J5 PAGE HL Kk kil i Ak A 11, 25 R o 4l
L5 09 B B 04, 4l 2K T 95% (FE 2B 41
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A 1 2 3 4 B 1 2 3
55 000 55000
40 000 40 000

5 6 7 8 9 10 11 12 13 14 15

2 FakbbRanMi T gD2-6His H (975 [ 13k K 4tk
A His b2 0 AR I F2 4% Ak 40 i b gD2-6His H 1988 [ Y K3k, 55 1.4 Uk 1B ) Prestained Protein Ladder(26616) , 55 2 JkiH
HFERE MR AR M UTTE R, 55 3 UK W RARE R AR I 05 3% B3 L eD2-6His AR 43 T R 240 37 000, B JKGE A% 4545 60 T 40 000~
55 000, 74 5 AL 2 (R AR RS SRR A5 B 1 95 3 b @D2-6His H Y8 (A0 4li4k, 25 1 3kl 4 Protein Ladder (26616 ),
552 VkGE AL R IR B AR 3 UKTE AL A 4~ VLIKTE 7300 W1~ W8 f G I 82 WK I 3 14 2 b BURE L 56 12~ 15 9K A
1A B ~ B4 e R R BERE S 21 LR Sk AR R o Al AL 5 1 B B AR -

kR, ol B8 .
2.3 ELISA # | %, oo % 2

PR 14 d b A T IARRN (R 1), 25538 18
7 ELISA BT 76 1:204 800 L b (T AR N
BREST Ayso o THR T HRIERT 2 F5 0 B B R ) o

1 ELISA Kl 4 i i bRz o

Mg R A fH(15) Ay TH(25)
HPERT  1:1 600 0.001 4 0.001 6
1:3 200 2.042 4 1.903 2
1:6 400 1.768 2 1.489 7
1:12 800 1.1275 1.036 4
FPEJS 1:25 600 0.9959 0.6412
1:51 200 0.640 9 0.410 5
1:102 400 0.457 8 0.289 6
1:204 800 0.299 6 0.143 3

SEEG T 2 HOETPY 244, S B ELISA Z0H Y978 1:204 800 L)
b RS M B R 1 H
2.4 Western blot 24 %, fn i& F AR 6 45 FlE fe 5 Fo 7
B I B SR L F 8 12 500 B HU il — e &
TRIRE S RRIEE S PIV5-gD2 Ky FPEZEA gD2 2R 1111
#4H PIVS Y TE, PIVS-RR2 ik HiAldE gD2 24 1111
Xof HERE i (B4 1 N LA R BB A R R A G4
M), 45 R R TERVBERE 1:500 BYTHIL R, PIVS-gD2 fH
PERE S RTINS 0 5 R 450 RIKAE RS
BT 40 000~55 000; XF FREE i Vac-RR2 H o B H
1A 25717, 2B gD2 S ZHt B il 4%, FTVE b —Ht
T Western blot &l H i 8 H 1534 (K] 3) o
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3 Western blot A I¥% 1 # i i gD2 & P 55
3 3T

HSV-2 J&t —Fp VA A DA, 2 4Bk b 7l
TR P 1) R B A e HL 2 TR IR T
I PR RV A TR IR R AL 45151, A BRI HS V-2 1Y
M SACN, AR 2 300 J7 B RG> HSV-2
F4) XTI PP 5 i A 1 15 K T 1, G v 2 2 B
B2 | F HSV-1 f1HSV-2 H AT A BLAY & I
HLERFN A5 32 56 2, B YL HSV-2 1Y A BE Al &8 4 15 By
HSV-1 AR, HSV-2 I3 B A RE Hh HIV-1 8%
Yy XU T 34524 . HSV-2 S8 1 al #i B 4%Ht HSV-
1Y 11 T R 18 I v e AN (8, G g 45 o 1) I
FER )T BE M G LY, Y HSV I L M TR 22
$U 160 ) A 0 e IS i 20 T JER e HSV A
L3 H 2 T I Pl 28 R G5 1 L JF HL AR R
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1 27 o UG 9 B S DR B () AL ) 5 45 ) g T
Az BE A R RS HS V-2 52 il i HIV SEZ0 > R,
T o T 2 1 4 b AR HS V-2 5 S g o 0%
A AR HIV &R,

HSV-2 9 8 3 238 1 AR A0 2o M A B 1A B e ST
WU R, S0Pk 300 28 5 i 2 i 28 o0 it A e
SEWE ARG AR e ERTOE R S IR 2
T3 1 R AL, 5 | A e PR 8 S s A s 2 it 5 5 Y 5
WAL o I PR b HS V-2 8y T 250 1) A FE 18 96 92 9
FEMEEDUR B LW TR YT B s R S AT
AR SR, B0 T 24 W AE T R B A e A B
IR 9Z K Ty AT SR T I A R Bk R, 098 75 245 4 Rk
ANBE B BT A B Y PO AN BT BRIV AR T i
ST (R B , 8 A R0 HS V-2 B2 1 H RT3 2 15 B
FNEYTT A= BB R IZ P 1 3 B

HS V-2 % 1 (1 5 K FE G R S AR5 34 B
153 TVF 2k 8 HETS AT —Fhoe i 8 i R 1
W6 RS BT . HSV-2 A JEHER 14 D US6 3t
P 4t , o HSV-2 Hh & f i =F 5 HA% AR W i i
4R 1107 1 R 2 1, (L o P — 1) A AR 7 28 O ek
ELHEIE AN S, DRI D2 B i 2 1 R ARG 3k 51
HIBE R — BN E AL, H AT HS V-2 i & 7 1]
182 7] T Z2 ML U 2, gD2 AR i S i sk AR TR
GBI A ] 2 SO g e T D2 Bl iR
T FCHT R 5 B b AS I 3K 0] A HS V-2 9 ¥ F & vh 77
KA Bl gD2 itk A = K EE A Santa
Cruz .LSBio %, £ 77 i) gD2 4 32 B4 X+ HSV-2 9%
BEGHE, MM eD2 PR E A RZRA T GST ir
%, I AE ELISA %2 I ¥ 43 W (ELISPOT £ il rfr
A BB 23 52 W 5 B AR 45 A 10 R 5 1 RG24 e
SRR ), 5 ORI 1) G928 S 25 51
PR 225 . ST, HSV-2 % i BF & vh T 4di F 1
eD2 B JF R 1 RATIEKZ hiF & 54 A O il &, X
W BT S A BT PN R 8 22 5

AT H 38 o 12 956 B A 5 7E 293T 4l i Hh &k
gD2 & [, 44k J5 19 gD2-6His 52 b i, YT # o Eor
F-40 000~55 000 CHH X 73 F s 2 4y 37 000) , X Ffi 4y
PEFRF G o BEWE AL B 1w i RS 2R 5 T B A T
B gD2 & I SR B, X 4 F i R
14 000 247 o 1% = B2 BE S 4K 1Y gD2-6His & 1
PERTPE 2 R ARG R T R e ik, i
JEJ5 14 d WY IS TR BT AR RN #E 1:204 800 L I,
K 28 4l A0 1) I35 B T B A i Western blot— 47T
(i ¢ 3 1:500 LA )l 55 B 42 W SE A 4 B 5
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(14 gD2 H M BT AR L L 32005 25 45 1 gD2 2 1 i
KPR HL PR B 1 RAREE A S Bt , iy s ™
Az B — BT ELAT B e O R R S, EL AR MR B
AR HS V-2 28 B WF A 1 5 2, O Jm B W T 2
PR KA

B2 3k -
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