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1 : #4575 5 (Herpes simplex virus, HSV) €LJE4EEZ & D (glycoprotein D, gD) & HSV W4 MEax—, £

HEZRREAL, ZEMAEGHRYHKE. AT 55440 HSV gDl 2 F @ e R K Bt R A 3 F B iTod, A
Hfm«iﬂb:? AH9 gD JRsh R AR b BOLTE ;ﬁ gk A BAR pCEP4, 444k HEK293 @0 ATHE 0T R3A, 4
2 Western blotting 4 J& A = A= BAT L #4749 B 44, ELISA %l LRk, A ELEAE AR LE DR,
ELISA 9w 7 4 -t SR BNV F I 3 R ke, MM EAFREENAE ZTAR A5 22 EH. &L =465 Western
blotting 2 # &X I, HEAX 5T &L 46kDa A 4R EG KA, 5P EOHF —K. A NiEF3 T 4oy E4 gDl &
8, ELISA %M B =L LA RIFHFRME, LB IR T BB oEFIRARIMNLET 5x10°, 4 gD1 BE HIRR LR L

ST BT ) HSV AR K ) Fe B 40 T 3 4 55 W 49 BRI IR AL T K I IRIE .
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Eucaryotic expression and bioactivity analysis of the
recombinant HSV-gD1
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Abstract: Envelope proteins of herpes simplex virus (HSV) plays a vital role not only in the infection process of adsorption and
invasion but also in the stimulation to the organism that gives rise to immune response. Among the envelope proteins, glycoprotein D
(gD), which can induce specific immune response, are the primary targets of humoral and cellular immunity of the host. In order to
analyze the antigenicity and immunogenicity of HSV-gDI1, we chemically synthesized the extracellular domain fragment gene of
gD1, cloned it into eucaryotic expression vector pCEP4, and transfected the HEK293 cells with the recombinant vector. Then we
identified the recombinant protein by Western blotting, and detected antigenicity of the protein by ELISA. Finally, we used the
purified gD1 protein to immunize Kunming mice in 1, 3, 5 weeks, and collected antiserum in 3, 5 and 7 weeks. We titrated the sera
for the detection of anti gD1 using an ELISA assay. Gene sequencing analysis demonstrated that the recombinant plasmid

pCEP4-gD1 was constructed successfully. Western blotting analysis indicated one major protein band, which molecular weights is
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approximate 46 kDa corresponding to the truncated forms of gD1 protein, was observed. ELISA assay showed that the expressed

recombinant protein gD1 had good antigenicity. After the third immunization, antibody titer of the mouse anti-gD1 was at least

5x10°. The successful expression of the recombinant protein gD1, which can induce humoral immune response, lays a foundation for

serological diagnosis and vaccine study of HSV.
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TRIERYY , I FUR LM 30 (14 & A A oM, HSV
AL B A 2 B A Y R R L, T AR
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KIGHFF I Escherichia coli DH5a. HEK293 4 il

K H ¥ F ok # Ak pCEP4 i A 52 8 % R A7 .
PrimerSTAR HS DNA Polymerase, dNTPs. Hind III,
BamH 1. T4 DNA JE#zf . FORLSEBUAR & . PCR
ARG & . SR REEEE DNA  IRGRGR &
TaKaRa 2\ A] 7 i . Lipofectamine 2000 4 Invitrogen
A DMEM $538 58 . IR4R I3 ) Gibeo 23 )
7=l o Ni Sepharose 6 Fast Flow #¢iX % GE Heathcare
INFFE . 24T HSVIHHSV2 2404 Abcam 23 H 7
it o /NEBT His B30 £/l IgG-HRP 4 ik
ANHEE . HEEEBI/NEL, 6~8 JAWY, A T E%E
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P43 BT 23551
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gD1 FJFRL A pCEP4 ik, PR FARL L Hind TIT Al
BamH 1 WYIfS, kB gD1 2K Bcfl pCEP4
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Fric, T PCR %E5E i o6 & 8 20 JBORL A e b, 4R
Y Fk pCEP4-gD1 #Ef7 PCR %5, % E X
DNA JF 5 5E o
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2.2 EHRK pCEP4-gD1 BIHIE. BERFT
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pCEP4 1 (I8 2), B PCR %5 i 1% 7 5 2 ok Y
FoRE, PEIPAPE SR FORLE— 20 PCR %56, =4
1 % Byt i W B I P, UK 4 BT 3R I 384 1 1 B 5 B R
/N3, 981 bp (] 3). BEVI“WIZ 1% BifahibE
Ji FL UK A B R W V) 7 B R/N S BUARSE (B 4).
DNA J7 5 7 it — Bk SE, H4l ok i & 6 B

( Transcriptional 1 ( Signal ]
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gD1 FEP B, A1 5E A IEHf

2.3 EHEER oD MEHKREREL
4 ik pCEP4-gD1 #4542 HEK293 4l fifg 48 h

J&i, SDS-PAGE i [ HiL PR AG I 4 1 vk FE AR L P&
AW (K 5A). Western blotting ¥ i /8 2 15
PR L RE IR A TR EE T, TR
46 kDa, STUAR/NASE, 10028 BOR % YL 20 oIk 5
(B 6A). H R E 2 BORL N ity A 8 N4 2 iR br
2, FTLAAIH Ni-NTA 726 MUZMraifh, WT
Ni-NTA EHFER gD1 ZERKMEIR B 8 500 mmol/L i}
BLUEME, XHENTR ST/ #ENTS . SDS-PAGE 1
vk (F 5B) Fl Western blotting #:0 . 7R 4lifk J5 5 241
HEEWEP R R TAibE (K 6B), BCA AL
B HWEEZ 95 pg/mL,

o -{THEEH

Hestis HeviH epi H | COOH

Start
codon
1 gDl EHERRBWETRER

Fig. 1 Structure sketch of gD1 recombinant gene.
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T4 DNA ligase l
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2 EF4HFRH pCEP4-gD1 MR i #E
Fig. 2 Construction of the recombinant plasmid pCEP4-gD1.
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Fig. 3 Detection of the recombinant gene fragment gD1 by
PCR amplification. 1: DL2000 marker; 2: gD1 DNA fragment
amplified by PCR.
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bp 24 FHEH gDI BIRMES
R Al A5 B B A B RS B ARG
P, M BLISA K TizEHEHAEHE E 5

4500

3 000 HSVI+HSV2 ZHUERIMY LG HETT LR KW gDI1
2250 5. 5L N
500 B 5P HSVIHHS V2 A B R A 5
1000 (% 7). BLE BB RIBN D1 TEALL IS (47
750 R . .
s00 H5R PR EE S REE s, BA REFRYEY ¥
)50 k.
. 2. A D1 By ez [R5 #
B 4 FHFRK pCEP4-gD1 BB L E S /:E;HEE g‘ nﬁ’] %ji%}"?' ESY AT . "
Fig. 4 Identification of the recombinant plasmid pCEP4-gD1 R pe e b 1/ RUIR G bk AL,
by digestion with Hind III and BamH 1. 1: pCEP4-gD1 digested T & HLTE J5 , ELISA BAG i i 38 vh oA
with Hind 111 and BamH I; 2: pCEP4 digested with Hind III and . o N .
BamH 1; 3: 250 bp marker. JE o AR R R g H e R 2%, 3 I
A kDa M 1 2 B kDa M 1
220 @
150 o \
100 — ;‘j Q
100 75 —.
75 )
50— -
50
32— -
32 25— -
25
15— -
15

5 SDS-PAGE | Z4H gb1 &H

Fig. 5 SDS-PAGE analysis of the purified gD1 protein. (A) Detection of non-purified fraction of gD1 by SDS-PAGE. M: protein
marker; 1: supernatant of HEK293/pCEP4, negative control; 2: supernatant of HEK293/pCEP4-gD1. (B) Detection of purified
fraction of gD1 by SDS-PAGE. M: protein marker; 1: purified fraction of gD1.

A kDa M 1 2 3 B

120
85
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40

22

6 Western blotting & 45k AT (A) FAZE{bfE (B) WIE4E gDl &R

Fig. 6 Western blotting analysis of the purified gD1 protein. (A) Detection of non-purified fraction of gD1 by Western blotting. M:
protein marker; 1: supernatant of HEK293/pCEP4-gD1; 2: supernatant of HEK293/pCEP4, negative control; 3: 25 ng Multiple-tag,
positive control. (B) Detection of purified fraction of gD1 by Western blotting. 1: purified fraction of gD1; 2: supernatant of
HEK?293/pCEP4, negative control; 3: 25 ng Multiple-tag, positive control; 4: protein marker.
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Antigenicity analysis of gD1
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Fig. 7 Detection of the antigenicity of the recombinant protein
gD1 by ELISA.

Immunogenicity analysis of gD1

25}
2.0}
< L5F =
2

3
Immunization period

E 8 ELISA /R FMELHER gD1 AN
Fig. 8 Determination of the polyclonal antibody titer of the
mouse serum by indirect ELISA. 1: serum of pre-immunization;
2: serum of 2nd-immunization; 3: serum of 3rd-immunization.
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FEEBLAR ™, 10 50 FiBEJE A450=0.004+0.001, (5
AP PPARRE S OD (HRIFIZIEX R
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UF BRI e S RIOR , BA BT ) S SR
3 ik

HMIGEE [ T 2235 R Ge i B 1k B AR AN 6] 7 4y
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FE T REAE TE R I [R] Y ARAS JE P ik 7=, Fo i,
HT T AR LR ARHE, BRI R AT S
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BEIG N TAB M R G 58 3 A R M B 1 5 KRR
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(B 2235 5 AMIRSE PR FE i 7L sh 4 b i AR Rk
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RZ AT BRI AT, DI E ARG AT
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A gD1 & R s, DU FRA
A o Z AN IR R R )2 T L Bh
PSR Rk Z R 2 — . Bl A ZFE AR5
WA IR, B 2RI R G A 41214
PR R . TRy TR B BRMLA VI
S57E HEK293 41 il v 75 21 2k

HSV f B 1 gD S it i SR
VERI Bk, REBRAFFIERIZ, HSV 1 LR
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O, T 2 A0 G AR 2 1) 2 B bR 2 — 1,
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HEE P 3k A B T8 A s 21 44, A R MHC
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P RERHLIET HSV Xt 40 A ke , 410 skl 9 25 76 240 it [ 11
B ARSI VR B S R T L DX R i B 23 4
() gD1 FEH AN FFA, IEHs 50 K AR5 KT 51
BN 1gG BEE n] B X AF 5 KT, KRR RAZIR
FPAME SR T gD 1 AUk N S Ik . A ok
FHC A 24 BRI 7 e & A% R 3k Bk pCEP4 It
Yy % HEK293 41l f5 , ik 77 4 Western blotting
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46 kDa, MHHALY—, JoHAWIH, KBAEEM)Z
MG, BUSHEF A bR, ELISA Kl /s H fE
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JEAE T g 7 25 A0 i 0T Hh B K P 1 22
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BB G W EE 1 i E BRI TSRS . AR A
g HSV W BAALEE T Al HSV 2 Wit R 1 g — B 5T
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