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O OE: ATREBRTRGH @) mE AL LR A Key o mEHBAEAE, A PPV Nl-a #hZ& B 40 DNA 4 A4
Y VP2 KB R, £ VP2 KB Nspak b AT AR 4 FNARITE KR, #HEATRAFHA BIR pFast-SS4-VP2.
i@ it 4446 DH10Bac &% A L, pFast-SS4-VP2 5 F M B4k Bacmid 40, #4F £ 20 Bacmid, 4% % rBacmid-SS4-VP2.
rBacmid-SS4-VP2 35 % Sf-9 4mft,, #*4F%F 0% & rBac-SS4-VP2. SDS-PAGE 5 Western blotting % & T JL#) 68 kDa #9
rSS4-VP2 44 ; rBac-SS4-VP2 & % 4m it IFA Ao = A AR R A4 g ek, RE@RE A SENEI X EHE
MR EHTA . K ZARG A MBI, IMS fo & b REMER %02 K, B3 m %% s R VP2 45 % 1 ELISA 44k .
PPV 45 53d & Fodith . A RKIPF 69K T A A KB E KT RN SR EH PR LR R, LREAY, HA8K
5 IMS A FHEG W T4 T 5 PPV 220404 ELISA 3k S F Aok R, FLAE G £ 4039 & A RIF a9 4t
ATAERIFFEQRARE; R RARRNERBFORKFAIAG; AP RBRAENAF LG EFEKTFRS, Gbik
FLERAKTFRIK. HRBEFEE. ARGFENE /G RET AR ER, XAHEARFHREE
ZONRAK, MmA TS HRTE G ER T .
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Construction and immunogenicity of recombinant porcine
parvovirus-like particles with somatostatin
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Abstract: In order to obtain a virus-like particle vaccine both for porcine parvovirus (PPV) prevention and growth-promotion,
VP2 gene of PPV NJ-a strain was amplified with PCR, and four copies of synthetic somatostatin gene were fused to the N-terminal of
VP2 gene. The fused gene was cloned into pFast-HT A to construct the recombinant plasmid pFast-SS4-VP2, then the pFast-S§4-VP2
was transformed into DH10Bac competent cells and recombined with shuttle vector Bacmid, followed by identification with
blue-white screening and PCR analysis for three cycles, and the positive recombinant was named as rBacmid-SS4-VP2. The positive

St-9 cells were transfected with rBacmid-SS4-VP2 by Lipofectamine to produce recombinant baculovirus. When the cytopathic effect
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(CPE) was obvious, the transfected Sf-9 cell was harvested, and the positive recombinant virus was named as rBac-SS4-VP2. The
insertion for the target gene into baculovirus genome was confirmed with PCR. SDS-PAGE and Western blotting revealed that the
calculated protein of approximately 68 kDa was in the expressed in the insect cells. The Sf-9 cells infected with rBac-SS4-VP2 were
stained positive against PPV antibody using the indirect immunofluorescence assay (IFA). Moreover, the virus particle self-assembly
was observed under electron microscopy. 90 four-week-old mice were immunized by the recombinant protein coupled with different
adjuvants alhydrogel, IMS and oil. VP2-specific ELISA antibodies, PPV-specific neutralizing antibody, somatostatin antibody and
growth hormone levels were examined to evaluate the immunogenicity of this virus like particle. Results indicated that mice groups
immunized rSS4-VP2 protein with alhydrogel and IMS developed similar humoral immune response comparing with inactived PPV
vaccine. Mice group immunized with rSS4-VP2 generated higher level of SS antibody and growth hormone comparing with negative
control, mice receiving rSS4-VP2 with alhydrogel developed the highest antibody titre than all other groups, while the oil group

developed the lowest antibody level. This study provides not only a new rout for production of safe and effective virus like particle

subunit vaccine, but also the foundations for peptide presentation and multivalent subunit vaccine design.

Keywords: porcine parvovirus, VP2, somatostatin, baculovirus, virus-like particles

¥4/ (Porcine parvovirus, PPV) J&5[iT
B ETE A 1) F BRI —, SRR R
FeHG . RTIAG, HrADURILART B £, 4R
AR WG RAEAR , et R R )z
1, WARTERMETFH AN, 75 PPV AI8UERY
W, SERREERL T 5O DNA B 28 K70k 1 1 [
WHAETE, K/NESAHE, %E 510 1.39 g/em’ Fil
1.33 g/em®™®), Choi %43, PPV 25 4K 5% 1] B2 M5 25
TEAARAH M AR IR Y B3 58 . RN AN R BT, #D
A OB T 25 A5 i i Lu ], s koe 5 2w
A LE BT 30 0 1 I, AR S R G R AE AR
{H DNA 2838 R A R s AEFE R 40, KT &
B, PEE SRR PR IR ) G, R 2N
S 1 A L IR I S5 R 5 TE N S . AL,
Martinez S50 IESE, (RINEIER PPV VP2 SHHHA
REFRY S, s )E nl i S A Rt
PERLI, 5 b P T 1 G BE R AR ]

PPV J& T A F RN/ R, HIE A2 D 2ok B
e ik DNA, K/NZh 5 kb, J6A7 2 AN TF k) 2AE
Z1(Open reading frame, ORF), — 4wty A
(VPL. VP2), 75— gmtSAE45 & A (NS1, NS2
FIONS3) Horfr VP2 SR U RE KL T R A
H L BA Mg, 205 REReEA SRR 80%,
VP2 S E#EW EEMBURIOERE , AT SR
PRAP MR, VP2 XIS RRERYY . R BN
Dy IR CHEVE ] o JF H VP2 R (HER AN ik i ]
HFEAEH, B8 A SRS R R, AR
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TP a8 SR, R B B ST Ry )
I3 B B UKL (Virus-like particles, VLPs)Jg& 5 #0557 A9
— AN A R RO S R, BRERA
FA K IRIR T R E PE R S e bk, A A AL
JFEEANZ T RE, NS A0 i AR A R
P, I 2 R A A A R AP, Hig
Hel, (R AR R R R G IRME T PPV (19
FEREWURL, % VLPs fEfSiA T/ RUS AR 5m 2L S g
R0, iAE VP2 LR S e — BN IR
%t PPV VLPs I B mi e /n

HERKIIE (Somatostatin, SS) & F Fe ki B A4
14 FEERA/NK, T2 Tk 2 R 5 M E
AL, SS BEMIH A KR (GH)R 4, 1 GH
A FEh WA KRR, GH il 52845 S
JHF 240 1 7 A J 2 ZR A AR 7 (IGF-1), 17 IGF-1 fiE
B TR 24180, [RIFEARNE
G, FRHEANAERG A, M AR LD BE Y
AR T SS &4 1A 14 DMEIEB /K,
FER R E TR 2, TR T HAL K & 2k
A BE T LT b e 45 G R

ARBFE LIS/ EE VP2 BN EUA, fEHN
Wl A 4 $EOUARINE, RPN 8RR R %3k
[ T T 05 ZE AR IO, L S0 A5 B T 5907 5 4 /)N
o5 TR SRE AR A K B B . o T
PUR B S Rk, LA A AT R S RN B . AR
SEY DL . R IMS 1312, CpG AR T
R FRBEA, B AL v LGS A B e R B
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PUE I ST
1 A5 HA
1.1 B, REL. FHRE5H

e KT B 76 £ DH10Bac (ARG
R EAR TR Bacmid 1% BY FURL Helper) , pFastBac
HT A HH 577 1 UN BLA S SE-9 VL IR ARk B2
o £ I B 5 i 07 22 U R 5 DO DL AR R R
A i K% TaKaRa A Al AN T &0 KIAFFE DHSa.
PK-15 4/l JEAN/ MR FESREEVE (NJ-a BR) HEZK S
FHAE Y it TR 5T O R
1.2 EZERF

Grace's #5555 | LG4 L7 (FBS) . S£-900 11
SFM G Ifil 3§ 15 % & . MR B iR B ge N &
Lipofectamine 2 000 #Ji4 H Invitrogen /A ; BamH 1 |
Xho 1 T.E.Jif, DNA Marker DL 2 000 15 000, A-Hind
I, 5N EE-B-D-TACEFH (PTG), 5-1-4-5(-3-
e FLREY (X-gal). T4 DNA &8 . Ex Tag
%1 FHTPCRY IS

Table 1 Primers used for PCR amplification

DNA R4 . DNA ISR &0 F KiE TaKaRa
A5 # A Marker 1 {6 XS AU HEAR A R
Al Bk /N &0 H Axygen 28 F) 5 FE AN/ INE TR
TO A 03 50 B 0 1 VR DN 4 R VR A W B R A PR
Al AR R O g o A IR e 1 b st
T AU ARG IR PPV BH A I3 52 46 2 {4
ff; HRP 5 FITC trid FHiK R 1gG 1l AL iR
AV ARG RA R ; HRP FRICFEH/NR 1eG 1l F
Ay TRAR; ATARNAERMER L
FORAAAT BRAS B A s AR R o IR mI R
IMS 1312 1 [ 2 B PR L e A Al 5 A3 o =
sk A At

2 hi#

2.1 SRR S SR

P PPV Nl-a ¥k M#i#z, H Primer Premier 5.0
A 2 FEIGER D, T8 P2 4
HH,

Primers Endonuclease Sequences (5'-3") Purpose
P1 BamH 1 CGCGGATCCCATGAGTGAAAATGTGG Upstream primer for PPV-VP2
P2 Xho 1 CGCCTCGAGCTAGTATAATTTTCTTGGTAT Downstream primer for PPV-VP2

NLTERMENFEERMERER, A
BamH 1 . Blg I VI GGATCCAAAAAGCTGG

TTGTAAGAACTTTTTTTGGAAGACTTTTACTTC
TTGTGCTGGTTGTAAGAACTTTTTTTGGAAGAC
TTTTACTTCTTGTGCTGGTTGTAAGAACTTTTT
TTGGAAGACTTTTACTTCTTGTGCTGGTTGTAA
GAACTTTTTTTGGAAGACTTTTACTTCTTGTAG

ATCT,
2.2 FELBRKL pFast-SS4-VP2 )&

P P1, P2 N5|¥¥ 1% PPV VP2, PCR J=¥)
FEA pMDI18-T #kik, RIGFK. pMD-VP2, T/
G, it SE PR 0 1 T A

BN A R P8 DA KR EL K H] BamH T |
Blg I A1 %58, 2600 7 3 — 20 B ik B A P 91

FIF BamH 1 . Xho 1 XY ikl pMD-VP2,
F VP2 B, ke EAPRIR R L2 K pFastBac
HT A, 153|54 5kL pFast-VP2,

BamH 1 ARGV E LGk pFast-VP2, fliHs5e4
gtkfb)s, CIAP b, Mk, BamH 1 . Bigll
XUBFYIN T A B PU 48 DA R ER , AR D45 I
H R ZE BS54 pFast-VP2 #E7i% 8, 3K
9.1 4H JFi ki pFast-SS4-VP2.,

2.3 FAFHREHIK rBacmid-SS4-VP2 BIHEFD
BE

% 18 Bac-to-Bac Baculovirus Expression System
EEVEE I K 5 41 kL pFast-SS4-VP2 %4k DH10Bac
IR SN, /£ DH10Bac H1E helper JBuRz4i B /E H
T E 4 FkL pFast-SS4-VP2 5 Bacmid & 4= 1{v 54557
PERL REAVE . 7E& 4 IPTG/X-gal, Kan, Gen & Tet
PrAERM LB B s AT, & 3 iR
HBETE, AR E 5149 PUC/MI13F FEE Xt H )5
SS4-vP2 W5 ¥ 4T PCR % % 15 ) 4l 1k 1
rBacmid-SS4-VP2,
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24 EAMKREHHEMNEE

¥z B8 Lipofectamine™2 000 %% YLid 7|5 W 45 1
1, ¥ EAFHREIA rBacmid-SS4-VP2 e st Hut:
KA SF-9 (10% FBS Grace's 5 - W5 9%) 400,
27°CEER SR Sd L, RN BUREA, R
HAHEE A4 N rBac-SS4-VP2,

PCR %72 : MG E A AR A SE-9 A rh
FEHUE DNA, 235 i@ H5 1% PUC/MI3F, 455tk
I8 H i R B
2.5 EEMTKRREEERNE

i R Tk I A AT IR Y B, A
2% FBS Grace's K% LB B B 107
BAREERRE LM 8 A PATSAL, JEm D = M
BREETT 4R 45 11 500 12 SU4E R BAMEXT R, [t
HEFLHIIA 100 uL 2% FBS Grace's; T 27 CHi5%,
BRSO, EEX B, B, it
A3 v B P I A FLER # Karber 1525
2.6 EHERE S MG HIRIE RGN
2.6.1 SDS-PAGE k77

FLMH TS A MOI 0.01, 0.05, 0.1, 0.5 &Y
b T A K3 SF-9 (S£-900 1L SFM R 3R M1 37) #H
JL, [EIE DAEF A FFAR G 3 X B LS 96~120 h
Fr A0 22 B g S AR A i, HY PBS Wk 3 ¥k, il
PBS # &, fIIA 5xSDS Loading Buffer, | 10%
SDS-PAGE #E ¢ LUK 734 o
2.6.2  Western blotting #21l/

SDS-PAGE J5 ik [F] |5 2 T 54 E1, DAB (1,
EEE,

2.6.3 [HFEGRSET I

FAF T L. MO 0.5 B Kl SE-9 HLZ Y 6 fL
B, (RIS ST AR Y SE-9 B H 40 it A A AR
BRI AN AR XTI RF 6 FLAR P 9 41 i 58 405 A8
Je, s b, 75% B9I0K [ E 40~60 ming &
1% BSA ) PBS ¥t 3 W, HANXT; A 11100
BB KT PPV BHME I (B 5 B AR AR S R
PR, 37 CIB & F 2 h; & 1% BSA 1) PBS
Y3 W, ALK A 1:50 FifR) FITC Aric iy
FEHOKER =P, 37°CHEH 30 min; H# 1% BSA ¥
PBS Uk 31K, HAANT; P60 M T WEE R,
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2.6.4 HEIE

LA MOI 0.5 J&&4 S£-9 4 fifd, 120 h 5 21 i 58 495
A JEWeEE, A PBS Uk 3 ¥, 2 000 r/min %> 10 min
DU, 2.5% 1% B (0.1 mol/mL WilR %% vk
pH 7.4) [EEW 4 CREESRK, Hl&@EY) A,
pUE-3
27 EHEHMSK

ALK EE LA MOT 0.05 e b 76 X #0 A= K 1 Y
SE-9 4iffl, 5d/FUCERZAM, 1 PBS ¥E 2 Ik,
2 000 r/min &> 15 min, B & T 25 mmol/L NaHCO;
(pH 8.3) 7, {40 N 2310 cells/mL, R I
245, 10 000 r/min B.0> 15 min, FiERPEH R
iKW rSS4-VP2 B . WA i T A T i R B
(pH 7.0) BAMRIE 20% , 4 CHPES R IATIRE, 2R
J&i 18 000 r/min B.0> 10 min, JLiEEET PBS H,
Bl Triton X-100 #1 TBP-#5I2 = T Fg Z W45 Y 1Y 1%
1 0.3% KIGAFIRIGTE, FEiRFHE 30 min, BHTER
ih, FABEEHEEEL, EBRMAEA, EEE
HEA ey,
2.8 PpR&EZIRE
2.8.1 i #itif

/NERBEHLAT A, R4l 10 H,
282 HREF

B fE 3R, FIRBBERT RIS 2 A
200 pL/H, JEBEE ST 100 pL, f RN EHEH
GPERIH 50 pgo Hsa B/ ERIRBRCR M, # R
SYE I, —20°CIRAERE .
2.9 iR
2.9.1  FEG T EE R i e A I

HARERAE D B H R G B BB 45 . R RE AR
BRI LTS 1 0 40 6 B In A TREL 98 i S FL AR
Bl 100 pL; [FAFEB . HAEXT L, &AL
1100 pL; 53 15— 25 A HRFL, 25 6 BRFLIn 100 uL
Wi BRI o ODg3o M ZE 255 .
2.9.2  FRDE AT

SR FH [T 72 9 B 0 B AL IR 12 2R A7 Bt rh MR B0
W H RS 27 272 27 e EYl
LR RS, 4R T R PK-15 41821 96 fLk
i, BfL 50 uL. AJ5 LA DMEM (GIBCO)
i B 200 TCIDs, i) PPV NJ-a £k 50 uL, [H] A 35E40

BRI ik 2.
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x2 HEFIMHMBESRETE

Table 2 Animal grouping and treatment

Group Number Dose Adjuvant Antigen:Adjuvant (V:V) Immunization
I 10 50 pg rSS4-VP2 Oil 1:3 Intramscular injection
I 10 50 pg rSS4-VP2 IMS 1:1 Intramscular injection
il 10 50 pg rSS4-VP2 Alhydrogel 1:1 Intramscular injection
Y 10 50 pg rSS4-VP2 CpG+Alhydrogel 1:1 Intramscular injection
v 10 50 pg rSS4-VP2 CpG+IMS 1:1 Intramscular injection
5x10° TCIDs,/ . A
VI 10 Bac-SS4-VP2 CpG+Alhydrogel 1:1 Intramscular injection
5x10° TCIDso/PPV . R
Vil 10 Inactivated vaceine CpG+Alhydrogel 1:1 Intramscular injection
S
VI 10 510" TCIDso/ CpG+Alhydrogel 1:1 Intramscular injection

Wild Baculovirus

IX 10 PBS -

- Intramscular injection

The dose for CpG 50 pg per mouse.

JO X BR ARG #E X IR AL, 37°C . 2% CO, R34 h %
I, B HMWETFIC R MR 4550, LIRESE 209
0 AN A A 1) e v e RS B A LT Y PPV
RS R AR AN
2.9.3  /i#% ELISA #2004 K I Z D thokF

PINT AR AERKMER (5 pg/mL) AR
fitEbre, 100 pL/AL, 2 % 2 JEE/ R S —bt
12100 Fike, Al i g Ho A K = PR
2.9.4  GH kFly

B 100 pL 2 %) 2 JAR/NERINS , 36 5L 21X
SEEBEARTIAE KR (GH) &6,

3 ER

3.1 EHEEBHARNERIBIEE

4K pFast-HT A H BamH 1 5 Xho 1 X Y],
iz seagibitb, Jo 5 vr2 MiE, BV E RS,
BamH 1 HoigY), L@ERLG SAKIMER &R, MY
WE, I N pFast-SS4-VP2., & T LI 2 i)
Ja1El—45 1910 bp MIAHT, 5 B K/AME Y,
UE R 2 AR ) (B 1),
32 EHEFRBAHMESLEE

W25 2K pFast-HT A, HE 231K pFast-SS4-VP2
N ZER FUORL Bacmid (19832 25 41 il DH10Bac 7,
1t Helper UKL % 154 FERG R VA B S, B FEFL 3
1A pFast-SS4-VP2 5 DHI0Bac % 4= o7 iS5 F Sk i %
JEAER, B H LA si ke A Bacmid, 283 WK A

% 0 0k K A FHAE FH S 19 PUC/MI3PCR %8, a5 %%
&5 Bacmid AL 5914 19 55445 K/ R 2 430 bp,
HHFHARYE Bacmid UG P 1 H &KW K/ANH
4300 bp 227, HEMIGR -8 (B 2),

1 EHERWHEETIEE

Fig. 1 Identification of the recombinant plasmid by enzyme
digestion. 1: DL15 000 DNA marker; 2-3: pFast-HT A plasmid
digested by BamH I; 4: DL2 000 DNA marker; 5-6: pFast-SS4-
VP2 recombinant plasmid digested by BamH I and Xho L.

bp

15 000
7 500

5000

2500

E 2 PCRXZEEH Bacmid
Fig. 2
DL15 000DNA marker; 2: PCR product of rBacmid-pFast.

Identification of the recombinant Bacmid by PCR. 1:

Journals.im.ac.cn



1062 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

August 25,2010 Vol.26 No.8

33 EEMFRFESHHE

FEUY SRR S AR, T BR A AR K R AT
RN, MRS, REE 2R AN,
B WG 45 O A AR, o G o 2 o B 1) 40 O s v A A
Bk 3dJE, ARG, AR KRR, 4n
% FE T AR AN AR, A 4 i S D, g
AR MR KA1k, AR B . TR
WK, Pressin, &a Rl 4T hRIeT,
BN . R (#3),

3 EHAFIRFES rBac-SS4-VP2 7£ S-9 HAE L3512 Ry
i liab R
Fig. 3 CPE on Sf-9 cells induced by rBac-SS4-VP2 infection.

(A) Normal Sf-9 cell. (B) Sf-9 cell transfected with rBacmid-
SS4-VP2.

34 FHMFNKFESHI PCREE

PEHURASANHE DNA EH4, 4352 PUC/MI3
WL RS ES YT PCR U1, 0.8% Bilsh
BERCHLVK, WIS B BOOM—8, BERA
IR, RSN R A AT RR S 7 I
IULBE R AR B 4L (B 4).

bp 1 2 3 4 5 6 bp

15 000
7500
5000
2500
2000
1000 1000
750
500

El4 FHEFKKS PCREE

Fig. 4 Identification of the recombinant baculovirus by PCR.
1: DL15 000 DNA marker; 2: PCR amplification with M13
primer for Bacmid transfected Sf-9 cells; 3: PCR amplification
with M13 primer for rBacmid-pFast; 4: PCR amplification with
M13 primer for rBac-SS4-VP2; 5: PCR amplification with
specific primer for rBac-SS4-VP2; 6: DL2 000 DNA marker.
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3.5 E{HEHH SDS-PAGE £7E

43 WA MOI 0.01, 0.05, 0.1, 0.5 &L Sf-9
YL, 96 h JFUREERAE S£-9 4ififd, I PBS Pk 3 K
J&i , L RESE vhi & ¥ 10 min J5 21T SDS-PAGE,
EIRFEH T lane2~5 4 H BL— 4 K/NZ) o 68 kDa
()47 SR 8 4%t , 5 DNAStar 4B & H T
HIEA 5, BAEXT I (lanel) A HEUIZE A &
M, HSFI ARG G A0 R (1 Fah A (B 5).
3.6 FELHAZEHHBY Western blotting £ &

Western blotting #;ill, A MOI 0.1, 0.5 JBZL4
W, 4 RE S D7) SDS-PAGE, 45 3:7E lane2 .
lane3 " BLAR SRR %A, laned TP JUICAT H I
St (B 6), RUIHTFAR MG 2 KRB W
rSS4-VP2 HEH W PPV FHME: I I & A RS v e g
S, MNITTIE SE HBA A W2 1

kDa

200
120

100
80

60

B 5 ZHZEH SDS-PAGE &4

Fig. 5 SDS-PAGE analysis of rSS4-VP2 protein. 1: wild
baculovirus control; 2—5: Sf-9 cells infected with rBac-SS4
-VP2 in the different MOI 0.01, 0.05, 0.1 and 0.5; 6: standard
protein marker.

20

& 6 =E4H%EHH Western blotting 74

Fig. 6 Identification of rSS4-VP2 protein by Western blotting.
1: standard protein marker; 2—3: Sf-9 cells infected with
rBac-SS4-VP2 in the different MOI 0.1 and 0.5; 4: wild
baculovirus control.
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3.7 lEHE G T AR

43 KB AE ARG B . rBac-SS4-VP2 H A FTIR
o7 BRI R A K A, o A 58 42 AR AR S
FH 75 % & T2 18] 7 240 M AR ) 422 e e 2, {20 i
SE-9 AEXTHR . F 2L T 5 A /1N 7 K PR ot v
FRSePE RN, SR SR AT AR 5 Y (0 5k
1717 BT g 4 L L2 i A ] LA A AR 55 1 A R
PEDENG, (R A B AR 2290 (B 7).

B 7 EAFFH IFA N
Fig. 7
wild baculovirus. (C) Normal Sf-9 cells.

8 ZBAETH AL HY R B A UL

rSS4-VP2

3.8 REWRETE

YU ZH T TR IR 120 h 4, R RE R E S
il £ HL G U)K IR AR A
K REE—ENHAEZ 20~30 nm AYERIE PR, H
WAK/NYS PPV By 29 8 b FAHT, 1iF 52
SS4-VP2 HAHE HTEAFRITERIL R G H FRA %
A R BEEEBURL (Chimeric Virus-Like Particles,
CVLP) (&1 8).

Identification of the rSS4-VP2 protein expression by IFA. (A) Cells infected with rBac-SS4-VP2. (B) Cells infected with

Fig. 8 VLPs in Sf-9 cells. (A) Sf-9 cells infected with rBac-SS4-VP2 through electron microscopy. (B) Sf-9 cells infected with wild

baculovirus through electron microscopy.

3.9 BHE/MFESHEMNRFERNIRAER
IR SR EE R, /s 1 A R 5
P, 2 AT DRI B oA S AR, 2 s 1
Vo ER T, 2 n 2 AaHAEE TR ('
9). MERIBLIAIK KA, 2 )5 2 JAl PPV K
W5 EALE A AR TR SR MERIR
A BLlAH R 4R, i /KF : Alhydrogel>IMS
> CpG+Alhydrogel>CpG+IMS> Oil 4 ,{H 25 A ik

i MR SURAERHE IEE, ST
PPV Inactivated vaccine>rSS4-VP2>rBac-SS4-VP2>
Wild Baculovirus,
3.10 PPV RAiRRIAR M4 R

AP A 0 e 5 /0N BRI 3 P R AR
DA o 2H 5 7 S 0 i 7 AR RO S i Sy, 2 B
J& 2 JEERA LI AT K- E (81 10), 7E 9
Mg, rSS4-VP2/Alhydrogel #3240 7 A 1) vp
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LI N T =T
Alhydrogel 41X Z ; rSS4-VP2/IMS, 1rSS4-VP2/CpG+
IMS, rSS4-VP2/CpG-+Alhydrogel ity 41 T = A= fiy v
PR BEAR Y, AR T AT 2 4; rSS4-VP2/0il
#x#%; Wild Baculovirus /CpG+Alhydrogel 5 PBS %}
HR AR A A0 TP I R U BT ] PPV ¢ Sk R
E/INZNS
3.1 EKIFEHK ELISA 4R

()42 ELISA £ 2 )5 2 JAli i A= K i ZE ok
IR 25 R - s FZH K 1 rSS4-VP2/Alhydrogel |
rSS4-VP2/IMS . rSS4-VP2/CpG+IMS | rSS4-VP2/

PPV Inactivated vaccine/CpG+

1.6
1.4
1.2
1.0

CpG+Alhydrogel . rBac-SS4-VP2 ¥/~ T k74
A&, TixIEZH Wild Baculovirus/CpG+Alhydrogel 5
PBS ZH&A FE 5 YU o rSS4-VP2/Alhydrogel
MK fems, Mm T HAA, HAbREHAE A&
RE B ZERARE (K 11),
3.12 ARKBRRENENER

Yo RE T AR R4S e 4l GH VR ¥4 I i 7
i, 1SS4-VP2/Alhydrogel 41 GH /K Vi, HAth#E
HE AR 2R AR E, rSS4-VP2/0il HFifH
fli—2&, {25 Wild Baculovirus /CpG+Alhydrogel Fil
PBS X LA FLBH ST (81 12).

O PBS

0.8

OD, 630

0.6

0.4

0.2

0.0

Wild baculovirus/CpG-+alhydrogel

PPV inactivated vaccine/CpG-+alhydrogel
m rBac-SS4-VP2/CpG-+alhydrogel
rSS4-VP2/oil

B rSS4-VP2/IMS

A rSS4-VP2/CpG+HIMS
rSS4-VP2/alhydrogel

£ rSS4-VP2/CpG-+alhydrogel

B9 FEM/NmEIRT N

Fig. 9 Antibody detected by the kit. Values with different letters indicate significant differences (P<0.05).
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Fig. 10 PPV specific neutralizing antibody detection for the immunized mice.
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Fig. 11 Antibody level in serum of the immunized mice. Values with different letters indicate significant differences (P<0.05).
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Fig. 12 GH level in serum of the immunized mice. Values with different letters indicate significant differences (£<0.05).
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