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W OE: #mlRE (PPV) VP2 EG N#&ES 9N RBRE ENAAREZ VP3 E G 6mEizs, FH PCRI A
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it A 1 B F 4 K. SDS-PAGE. Western blotting. 18] 4 %, 9% A;'m/&in’éﬁvﬁif W, 453t A AT AT LR i
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HEH G 7wk T R mEttE, pCl-AVP2 fa pCI-VP2 3475/ R7 A 43R 0945 AR 8 B A= R4 44 tm
RS R R, ERAR, HRABRE ER MK TR h VP2 7R F A0 KB e 0% R E, AVP2 B AT #4T PPV VLPs
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Effect of the Glycine-rich region deleted PPV VP2 to
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Abstract: The N-terminal of porcine parvovirus (PPV) viral protein 2 (VP2) links a glycine-rich domain which is a cleavage site
of PPV VP3.In order to confirm that the glycine-rich domain was essential for the self-assembling of virus-like particles (VLPs).The
VP2 gene with glycine-rich domain deleted and the complete VP2 gene were inserted to eukaryotic expression vector pCl-neo and
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were named pCl-AVP2 and pCI-VP2. Then, pCl-AVP2, pCI-VP2 and pCl-neo were transferred into Vero Cells by liposome and the
VLPs was detected by SDS-PAGE, Western blotting, indirect immunofluorescence and immunoelectron microscopy. Furthermore, 56
female Kunming mice were divided into 5 groups and injected intramuscularly with pCI-AVP2, pCI-VP2 and pCl-neo as DNA
vaccine, PPV inactivated vaccine and normal saline separately. The peripheral blood of the mice was collected to analyze the
subgroups of the peripheral blood mononuclear cell by flow cytometry, to detect the antibody and lymphocyte proliferation by
indirect-ELISA and MTT assay separately. The results show that the VLPs were observed both in the pClI-AVP2 and pCI-VP2
transferred Vero Cells. The two VLPs could agglutinate guinea pig erythrocytes. The results also show that both the pCIl-AVP2 and
pCI-VP2 vaccine induced special cellular and humoral immunity effectively. Those results revealed that the glycine-rich domain is
not essential for the VPL’s self-assembling. This study provides a new theoretical evidence for the relationship between the gene

structure and protein function of VP2.
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HEAT PCR ¥ 1415}, 78 5'%i 73~108 nt 447 36 bp B2k,
T X B VP2 2R 1 N S 2L 9 A~ H 2R & 4R 1 G
X (25~33 aa), HAJRERZ ™4 VP3 & H LI FI;
A, RATHIE T PPV VP2 B2k 575 (R i B
Bk ik, LASEH VP2 MR X IR, WF5E Ti%IX B
MYERIXT PPV VLPs JE LA S e i I Pk B s, oy
TRAFRYT PPV VP2 JE K 2544 15 25 11 T D Rk 1) 5%
R TR EISAKTE, AT VP MEFR, FE
T PPV AW NE, HERER VP2 LA A i
AN 5 DL IR PPV VLPs 5 1 Al R s 12 R G0 4R
LT 1
1 MH5F®
1.1 . Bk, BAFI4RE

WA/INFETE (PPV) SC-1 AR A 5286 5 43 1 2
EPRATE; HAZFIBEMRTRL pCl-neo HIASLER = {4
1% ; pMD19-T Simple Vector I H 5= /4E 8 T/ (Ki%)
F IR s KIBHAFE Escherichia coli DH50 12 Fh Al
Vero 21 Jfd i A< 52 56 2 PR AT
1.2 EZERF

R UIRG . Tagq DNA R4AH . K/ FE
Hfige Marker 00 H EAM TR (KiE) ARA
A); DNA BEfalifbidfl & . Pfu PCR MasterMix iy
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HRMRARH (ba0) AR A FUGENE HD
Transfection Reagent F1 High pure Plasmid Isolation
Kit H Roche 23] ; PPV Hi 446 I 1257 & 1 3 DI 4
R A R A B F] 5 Rabbit anti-pig IgG/FITC F1
HRP 1 A Jb 50 B AR A= W8 AR AT BRZS 7] 5 anti mouse
CD;'/APC. CD,/PE. CDg'/FITC Il F fh3E /Al
1.3 Iz

6~8 JH I MEMER R I/NE L, K 18~20 g, 1
H VO R 2ZE S5 S bt o FE A0 /N 8 K 1 B
HACSO AT BRA 7]

F1 AVP2 T VP2 Hii 1&3]4)

1.4 PPV VP2 RREEFEFTEEER PCR 415,
52 BE R 7 51 E
141 F/1#&i 566k

R4 PPV VP2 JEP B 17 IR ¥ 4 (GenBank
Accession No. NC001718) #it—x*I514) Pla/P2a,
1 VP2 5EHE ORF, UM ATG % TAG, TiHAK/IN
A 1740 bp, [FIEFETH—XF5[4) P1b/P2b, 434 VP2
SE#% ORF, & 2417 ORF Wissh kM, 76 2 %F B F
Wen 1 Wi 5w E S 1A Xba 1 # Sal T BEYIAI 5 (519
JPHI LR 1),

Table 1 Primer sequences for PCR amplification of AVP2 and VP2

Primer name Primer sequence (5'-3') Restriction site PCR length (bp)
Pla TCTAGAATGAGTGAAAATGTGGAA Xba | 1752 (A1716)
P2a GTCGACCTAGTATAATTTTCTTGGTA Sal |
P1b TCTAGAATGAGTGAAAATGTGGAAC Xba | 2054
P2b GTCGACGTAAACACATGAGAGCTTG Sal |

1.4.2 PPV VP2 I FE A Fil 7 B HE AT/ PCR #7778
FRER A E

L Pla/P2a 51 ) IS 50 28 O A7 PPV DNA 5
Mo PCR §7 4 PPV VP2 J:M, WA R N 20 L,
H.p . Pla/P2a % 0.5 uL, 2xPfu PCR MasterMix
10 uL, PPV DNA1 pL, dH,0 8 uL. Ll P1b/P2b %y
IR VP2 SR ALY, ROVAKRFR D 20 pl, Horr
P1b/P2b # 0.5 pL, 2xGC buffer I 10 uL, dNTPs
0.5 uL, LA Tag DNA R4 0.5 uL, PPV DNA 1 uL,
dH,0 7 pl ¥ 88 25424 : 94 °C 5 min; 94 'C 1 min,
55 °C 1 min, 72 °C 2 min, 35 ME#H; 72 ‘CHEfH
10 min, 2 4% PCR =W 5 45y 22 B BR W 6 i v UK
A3 Hr )5 I, $ERE % pMDA9-T Simple HIf 4L K
FF 1 DH50, il i 2 N 75 % R A B A e TE YR,
I, PRBUFCRLEFT PCR LI J% Xba 1 /Sal T U] %
€, IE#JS % B Invitrogen A FENNF, sk
pMD-AVP2 Fl pMD-VP2,

1.5 EHEHKIEHIK pCI-AVP2 1 pCl-VP2 &
Mg

FH Xba I /Sal T %X EGEY] pMD-AVP2 Al
pMD-VP2 L)}z pCl-neo #& ik, ¥y VP2 LK
AVP2 FEH R Byl Hz A pCl-neo ik, bk
[P DH5a, BEAIFUKZ: Xba T /Sal T XUEEH)A
PCR % %€ IEHJ5 fiv 44 4 pCl-AVP2 Fil pCI-VP2,
1.6 ELHFEHL pCl-AVP2 #1 pCI-VP2 B &R iE
1.6.1 & JF# pCl-AVP2 A1 pCl-VP2 #9447 Vero
Ell4

pCl-AVP2 F1 pCI-VP2 7£ Vero 4 it H (1) 335K
FARRBARA S5, BAREAES B Roche 23 ) 1Y%
¥4 FUGENE HD Transfection Reagent i B 45 f
11, TRV I5 ST 28 AT Rl AR B 1 A 43 3]
E FA RIS, 4 FRBUR. DNA 5 R B4 2 pg:
5pul W HLBNR GO, KA E T CO, 557
¥, 37 CHiF: 24~72h,
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1.6.2 Y THIHI A4 Western blotting #2077
[ FEGRETEN D

ey 48 h 4y WA e gL A i S B E BEAT
SDS-PAGE F1 Western bloting ¥l , HA&#/ES: 0,
(orFrike) 55 3 M, —PUAMBL PPV £ skt
& (1:100 Fik®), —Hih HRP-%HL 19G Hilk
(1:1000), 55 FH 4% 225 F I [ 2 Y AN P 306 £ 7 1)
AR PE DS, LIEL PPV Z 5 BEbiiAh —
U (1:100 Fi k), FITC Z6hric s 19G H
T, TUHOLRMEE TR R,
1.6.3 KA YHIH GE AL

TITF#E Y5 72 h 1Y Vero 40 /fg, 15 000 r/min .
4 “CEL> 30 min, YLIEFH 2.5% ML 1% 4 CIEEG ,
SRR AL LS, T S HL BT LSS VLPs T L
1.6.4 VLPs /#1216 R %5 Hi H AL

W4 I E 41 ok pCl-AVP2 Fl pCl-VP2 43 51l Y
10 cm® 403G Vero 401 56 h J5, FEEE5E LI,
JH PBS ¥ 2 ¥k, B4 1 mLPBS, &% T4, Wtk
2 & 3REL YIRS . —20 CICR AT 3 IRTERE
7 (5 40 it 52 4= 24 %, 8 000 r/min, 4 ‘CE.L> 30 min,
W E3E, Z2% SCHR[8 Heak AT Es alifh . 1 4lifh
Je B RE S o G BB Bt PPV R I
(1 : 40 f5Fik¢) T 37 CYEH 1 h, 25000 r/min &0
1h, DUUEM 50 ub LA LB FEE, ENRERE
FEah AT TG A
1.7 (IBEERE IR

W ANVP2 il VP2 55 s A URL A A 2 A ) 1A 7 21
ARSI, DL PPV W R fEXT IR, BR1ES B
41 /1N T 21 20 5 SR i B B E AR (SN/1919-
2007) 17,
1.8 AVP2 ERFRIZMGERREMENHAR
1.8.1 LB 5

TEHL 6~8 JA s LB/ BR 56 L, BAIL 4 B 5 41,
e 12 o Hd T4, 380 pCl- AVP2 (100 pg/ H);
M4, $#%Mh pCI-VP2 (100 pg/H); TM4H, $EMH% 4
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ANREEIIEEEE (0.2 kA3 H); V4L, #Fh pCl-neo
SRR VAL AR K AU IR sy O
LTS, SRERT 3 KIZHh i 4 0.5% &+ A
100 pL, B RBHHRIS A LR ES, HR/E5 14 K
FA RV B HE ) R R AT — 4 A2 /N BRI 4 R
W0, 7. 14, 21, 42 56 d W R SR I B I A
PUEEMAS 16y ; 4300 T8 )5 42 d Jow i O E I
T 0 O A0 A A S o A S L T PPV B
R, PR L T bk B 20 RS % s 2 W
1.8.2 PPV Zi/kiim

il RN SRR A YRR A BRA R PPV ik
oalll Wl R EE =il k= S FOL D E S 714
T, TAEHEN 102500, EARTT AR
1.8.3 T ML LMF5 1L 555

G TR /0N BT ) RS e 4 e e B R A N
2x10°A4~/mL, T 96 FLARHMIA 100 pL/fL, & H/N
LA 9FL, Hid 340K ConA Hili#4H , ConA k)i
25 mg/L; 3 LN PPV BG4, A PPV i
10 pL (HA ZH ol 101 280); 3 FLoMIE W R4 fin .
37 CHiF% 68 h /A7, WA MTT £k ¥ 0.5 g/L,
TGt LIRS ARS8 5% 4 h 5 |, &AL i A DMSO
150 pl, FEAHRAT, #ERME T 1h A ODsy
B, TR E (S, HHRAKX R SI=AB, A
NRIEIELH ODsro fE, B N IEH IS4 il ODs7o A -
1.8.4 T JHEL 00 W 7F 19 50 285 L5

HPUEEME T FCM I EE P InA 2 mL ¥
LRI, FATIRAT, TE 4 CYKAE RN 10 min,
LI 1500 r/min &.0>» 5min, £ Fi%; A 5mL
PBS WUk, W E4NM, = 2%, MA 0.5g/L
CD; */APC HTiREHIA 2 pL, 0.1 g/L CD,'/PE.
CDg'/FITC B EPLIAIAF 4 10 pb, FAHRSIETE
4 °C KA HhREE S 30 min; A L mL PBS 2% gk
L 1500 r/min 2.0 5 min, F& F3 5 K4 40 i A
1 mL PBS &%, ALK, Kz Cellquest
AT
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2.1 PPVAVP2 %1 VP2 K PCR ¥ & R 217

Pl PPVSC-1 i #5E K 41 DNA A , i Pla/P2a
Fl P1b/P2b 5143 5#E4T PCR #744 VP2 JEH, &
0.7 % S NE WHBE S HRL VK 4B, 45 2R R AE 1700 bp F11
2 000 bp AL RS 4540, SIUBMARE (& 1), #
HA B FE e 2= pMD19-T Simple AN ¥ % 5E .

M ¥ J5 5 PPV NADL-2 £ VP2 i 17 HE Xt & 21,
AVP2 M\ 73~108 nt ft2 36 bp, @K BN

GGGGGTGGGGGCGGCGGTGGCGGGGGTAGGG
GTGCT, HPM 25~36 aa fiftsk 12 R IERR, BrRE

R K . GGGGGGGGGRGA; 2 ANkt K L5715
713 fii C—T, 1 115 i G—A T3 372 i A IR
A-T (NERR—HEIR), 1M VP2 AL 2 A3k & A 2%
A, A E 5 AVP2 HIE . FIH SWISS-MODEL
1 PDB %4 P #E 47 [m] Y A 500 A VP2 F1 VP2 25 1
B =4Ez5#y, N Swiss-PdbViewer 1 VectorNTI %k
AT b (K 2).
22 & PPVAVP2 #1 VP2 E#RiXHIKMHE
% Xba 1/Sal I WHEVIS, pCl-AVP2 43

2 VP2 ZEABIZ=FEHTN

1 700 bp F1 5 400 bp #5547, pCI-VP2 155K/
2 000 bp 115 400 bp M 4545 (&1 3), 4371 FH Pla/P2a
H1 P1b/P2b 51 #) PCR %€, [AlIFE4H3] 1 700 bp A
2 000 bp PiZ&alT, STUAIST . R EZRIRHAK
pCl-AVP2 Fil pCI-VP2 ¥ H R 3

1 PPVAVP2 #1 VP2 # PCR /&
Fig.1 PCR amplification of PPVAVP2 and VP2. M: DNA
marker; 1: PCR product of AVP2; 2: PCR product of VP2.

Fig. 2 Tertiary structure prediction of capsid protein VP2. (A) Tertiary structure model of PPV VP2, show a-helix and arrows
(B-strand) as well as side chain, the purplish solid pipe represent deletion fragment on which labeled amino acid’ name and position.
(B) Tertiary structure model of CPV VP2 homologous with PPV VP2, show secondary structure and C-main chain, red pipe represent
deletion fragment. (C) Tertiary structure model of PPV VP2 which deleted 37 aa in the N-terminus.
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3 pCI-AVP2 #1 pCl-VP2 BYWMEGN L E

Fig. 3 Identification of pCI-AVP2 and pCI-VP2 by enzyme
digestion. M: marker III; 1: pCI-AVP2 digested with Xba | and
Sal I; 2: pCI-VP2 digested with Xba | and Sal I.

2.3 SDS-PAGE #1 Western blotting 4 & 4H /R
B FRIE =Y

YL 48 h 7 W pCI-AVP2 Fil pCI-VP2 %% Y
YMfiif4T SDS-PAGE, % Hiisaiijets, KMMEH
1E2) 64 kDa AbXA B WA 1 5570 s HJEdT PPV £
iR A IEST Western bloting #6i, 45 5 @R 7EZY
64 kDa &b 35 Hy X R IEE 25 (B 4), B A VP2
F5E#E VP2 7E Vero Al rh ¥y Bh ik, #dt PPV
Z i DURRENS IR AVP2, HFKikHY 63.6 kDa &
HHA 5 PPV VP2 %Kik 64.3 kDa 5 (H AL A LR
Rk

4 SDS-PAGE #1 Western blotting 24 pCl-AVP2

#0 pCI-VP2 7 Vero i RY R X

Fig.4 SDS-PAGE and Western blotting analysis of expression
products of pCI-AVP2 and pCl-VP2. M: protein molecular
weight marker (low); 1: expression result of pCI-VP2 in vero,
after transfected 48 h; 2: pCI-AVP2; 3: pCl-neo; 4: Western
blotting result of the expressed protein of pCI-VP2; 5: Western
blotting result of the expressed protein of pCI-AVP2; 6:
pCl-neo control.

2.4 FELA R TR AY (843 f % O S G

¥ pCl-AVP2 Fl pCI-VP2 4 Jii ki f% ¢ Vero
ML, Ki3E 48 hm, HEATRIE RSO, 7
96 WML N AT DLW % B B g pCl-AVP2 FiI
pCI-VP2 [ Vero 4l il ¥4 W B s sk a9,
SRR YR U (B 5). SR FEHEAZ RN
$i pCl-AVP2 Fil pCI-VP2 7 Vero 40 rh k47 T 5%
ik, VP2 BB AN FE /N BT PPV 22 vE BT XS
ESnyaL /R8I

5 [A¥ERER NN pCl-AVP2 #1 pCl-VP2 & Vero AR F EIZRIZ (200 x)
Fig.5 Detection of pCI-AVP2 F1 pCI-VP2 expressed in Vero cells by indirect immunofluorescence assay (IFA) (200 x ). (A) IF of
pCI-AVP2 expressed in vero after 48 h of transfection. (B) IF of pCI-VP2 expressed in vero after 48 h of transfection. (C) Blank control.
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25 FRIEFHIHIBIREIE

g gL, FEiE B TSR 48 h 1Y
YL, & K pCl-AVP2 F1 pCl-VP2 iy 22 15 7= ¥ 7E Vero
UM R TR B TR R ORL, AR K2R 20 nm (A
6), WWER/NEMT R 1. #E—PaifbRik
P (VLPs) AT e i B
26 FTIXFHIHI GG BIENE

pCI-AVP2 Fl pCI-VP2 ik =¥ 2z alifk 5 i
PPV HYBHPE MG SN fe, T fr s ge, Hne

B 6 mMEMBRIAYIE Vero 4R H B 8IS 4 BURL

WEE R IR 7= T U AR ORE (18] 7), St
RIS AT, JCRERL, TR, K/N4R 20 nm,
FEH VP2 N i H 2R 5 4R X 1) i 2 X B A Uk 114
T B TC W 5
2.7 IHREE AL

FHAVP2 Fil VP2 5 5 UKL FE R 2l A ) 4T
MEHR S, KIFEIXE PPVAVP2 1 VP2 HE H
FLAT 0L F 4206 75 0 O 8 3% L I R A ATk
1:128,

Fig.6 Electron microscopy analysis of VLPs pCI-AVP2 and pCI-VP2 expressed in Vero cells. (A) pCI-AVP2 expressed VLPs.

(B) pCI-VP2 expressed VLPs.

A o
e -
‘ P - e ¥ -

7 pCIl-AVP2 #1 pCI-VP2 RixHIZE MR RE R f1 LU 5
Fig.7 Observation of the crude protein of pCI-AVP2 and pCl-VP2 expressed by negative staining and immunoelectron microscope.
(A) The crude protein of pCI-AVP2 expressed. (B) The crude protein of pCI-VP2 expressed.
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28 MRBIRRGEENE

IR Bk FH B $% ELISA Jy kb ATl e, 45580
K 8, EMEIAFUR pCl-AVP2 Fl pCI-VP2 471
H/NEUE 2 JAMTESUA ODeso (A B BT, — %
JE UK E T, $15 5 Bk R SR, 4t
& OD fH7ES 14~56 Kk ¥ (P<0.01) =T #
AR BRER K X BEZH, 11 pCI-AVP2 Fl pCI-VP2 4
[ JCHH 25 52 . B A/ N RIS B ALAE 1 e 3 AR
PPV FHMESLIR, )55 2 EHuiAK R 7.
FW AR E BT R pCl-AVP2 il pCI-VP2 ¥ S
AN AR AR ST PPV AR S e I 25, T e 2R %o
PRI o 5 5 JE R )
29 Gk /RIEMAEIETEIRI

FL % FRIK TR pCl-AVP2 FlI pCI-VP2 41, Z4%
SR PPV RIS I REBS 1 T 0m Z1L A4 ML 2 40
JLH 5 R, 5 pCl-neo FilA: BER /K Xt HE 4 22 FA
# (P<0.01), ifi pCI-AVP2 #l pCI-VP2 £ a] JcH
B2ER, BARGBA/NIE A A A W 2
S, HESG¥ 2R ARRE (£ 2). BRI

14d 21d
Day post inoculation (DPI)

8 HERNMRIMFS PPV IAHT L

VP2 T 384N Ik 2L 200 it 1 g TG B S5, H. pCI- A VP2
F1 pCI-VP2 71753 4 Al 6 28 J 11 AT SR RE 1 K- o

R2  GE/NERAER AR RIS IE IR 0 £

Table 2 The results of speen lymphocyte proliferation
response with PPV in mice immunized
Group Slepy (N=4) P<0.01
pCl-AVP2 2.101+0.159 A
pCl-VP2 2.158+0.290 A
PPVinactivated vaccine 1.936+0.161 A
pCl-neo 1.322+0.143 B
Normal saline 1.198+0.110 B

210 TiHEMAETENTLER

2 A AN AT, G R, pCl-AVP2
F1 pCI-VP2 21 CDA™T bk [ 2 50 7 56 14~42 KAl
B (P<0.01) & T pCl-neo FltEHER KX HRL,
{3 pCI-AVP2 41 pCI-VP2 £ 6] JCH 25 5 34
/NREE G AL CDA'T ik 4 i gk 7F 7~14 d .28 d
% (P<0.05) & T pCIl-AVP2 il pCI-VP2 4 (I

pCl-A VP2

& pCl-vp2

[ PPV inactivated Vaccine

B pCl-neo

Normal saline

28d 42 56d

Fig.8 PPV antibody immune response induced by the different group of vaccines in the serum of the immunized mice.
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9), pCI-AVP2 1 pCI-VP2 41 CD8'T itk 4 it W25 (& 10). £ pCl-AVP2 F1 pCI-VP2 AL iE
TESS T~42 R 3% (P<0.01) /& T pCl-neo FIAFE 3% CDA™ Ik U240 A W i 8 58, fii HLZE il CD8”
KX, 7E 21~28 d B3 (P<<0.05) = T4/ 7hk U 200 i 0 1 48y 1o B S A0 T K o, R 2 Xl
WG 2, pCI-AVP2 411 pCI-VP2 ZHEJEH] T Ik E 40 S A TC W S8 5

35

—O— pCI-AVP2

—[— pCI-VP2

—— PPV inactivated Vaccine

—»— pCl-neo

CD4'T percentage (%)
o]
h

——— Normal saline

1 1 1 1

7d 14d 21d 28d 424d
Day post inoculation (DPI)

9 /JERIEMN CO4"HEMERERZNTETN
Fig.9 The dynamic change of CD4" T-lymphocyte by Peripheral blood leukocytes of the immunized mice.

551
—O>—pCl-A VP2
50
S —— pcl-ve2
) L
gn 45 I
§ —7— PPV inactivated Vaccine
2
=40
a —— pCl-neo
Tt ™y
35 ——— Normal saline

30 L 1 1 1 ]
7d 14d 21d 28d 42d

Day post inoculation (DPI)

10 /hERINEM CO8"HEBMAEK 2T
Fig.10 The dynamic change of CD8" T-lymphocyte by peripheral blood leukocytes of the immunized mice.
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3 Wik

VP2 {2k PPV ) FELEMH T, LBl PPV
(RIFFE Ty T B L, TR W R R A 5T i 2
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2N T O e DR TR R AR, DN TR B
MU m RS T . PPV VP2 AT LU T PPV
RE M IF &, T HL AT A 22 p 5 DR TR R A 3
RO R, X VP2 Z5H 5 I BE A B B IR 5T
A BT PPV BBIFSE R CRE 1 1 FF % o

SN HEAT VP2 5 T R URL B L S 5T
EFH PPV L 41 DNA g fere T 44Kk i
VP2 (2 047 bp) #17 M ATG F| TAG HI5E% ORF )
WL PCR P340, £ 2R R kil g Ay 5 &
L PCR =¥ 23l S A W] A X B 73~108 nt, i X B¢
JeH AR B A XA VP PIEIA A ks ) ELA R
IR AVERE, HEM LA PPV HE R4 ik H: DNA 1
FEAEIE AR VP2 IR AT REAH —E KR, MU PPV
DNA JJy s, 3'RATAE & A5, VP2 g
RIGEW, KIEHIAHE VP2 RN, HET
F VP2 PCR ¥ 14 Rk, PPV & i % RF-DNA i) {4
FREA BT VP2 Y SE 3 bEY 3, X 5 PPV %5 & i
KAMBERT A VIR s WL T-VP2 (2 047 bp)
BLAR , i X BE T BB IE BURE IR R 51 1) DNA 202544
L T4 IS, HRBHAS 5 1 I 7E DNA REREERTTF
) B % B A . (H AT 2@ B 514 30
1] VP2 ORF AMEMIRERS 1S i o B VP2, JEA 2
IR 3T MAR T 5 WLeid 3 A1)
243 (R A7 BEL R 3 3 A T X B, i AT fRp HL A A 5 UE 5 5
1M GC buffer AT et G & f i = 1Y Bk 2 A7 78 378
PE, ESEMEILEERMGET VP2 M 5E iy 1,

R XTSI o- SRR AE , AR R R A
EE A 3D 45k W] LA % X B i T 3D 4544 5k
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iy, B DX B oK B IR B T S s A Y
B, WARBEIR VP2 JE U F A A P AR 23 (8]
LERY, TR SR VP2 9% 5 AR 0B B9 B . Pan
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PPVVP2 EL[H, i id 4 B 75 iU R 38 T HE A AT
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F/NFIIMLEET P55 PPV i i FAHEL, 26 AN fili
RV BT e i) PCV2 i a5 S AR RE 815
SRR N, 2 W PPV VP2 N 3 108 bp Y it
RIFARFL VLIPS HY2EML . Gilbert 25PN K 40/
B VP2 [ N S e 588K (% 14 23 i1 40 o
SRR AL SR SO E A (EGFP) C K
Uil A, HAL AR RE T B U I AT A Atk
Jei R A0 H A 28 R W B ik 23, 40 A3
LRI EGFP-VP2 REHEHL I & 1 4% (0 5 L A 5
Frghty, Tk 14 ALY EGFP-VP2 NIANRE,
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REGFAREAR, EUEW TG 40 AN AR VP2
T3 BT Al A 2 IR — 2D R AE A e FE S5 0 I 3R
i, XPARI W] VP2 N i — & AL i il 25 5F:
R TR AR VAL R L, [RS8 R T A 22K
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HY T DX B B R B, R 31 A6 R S )
AE, DI T EHISCHE, NUTOZE X PPV VLPs
FIF2IE , KT pCl-AVP2 il pCl- VP2 EA% # ik f
Ko AR g, SRUTP R BIAER AN B TR E T AL
VLPs, 255 #ED P FLAZ 22k 80K HE A Zh W 1k o 240
e [FIRERE RSB AL VLPs, I, ASHFSE A 4l fk
I BEFEORLEAT S ) 20y, K AR A AR v A
Bt e /N, XARE /NN PPV FLIRKS. T
LA B BB A T 40 B A o i, AR KRR B
R R WP VP2 H SR A X R X EE
FEFURL RSO . PPV VP2 EEEHA 9 ME &8
SRR IR A28 BRokIX (25~36 fii & HETR)
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B T ABE BRI 1 A MEPEER A 21~33
PRI (21-GNESGGGGGGGG-33) 1Y 2/3; [l
B VP2 B TS 288 33k 372 [ Z AR i A 78
H T, F8YE PPV PRI N KM 6 BUREN
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ARG /) VP2 AR T BETE 21 A P B T 2235 I i
LR BERE ORI TIE T8 A R LR AR R T
Bz G BE /N B A, ) B i 2 R i R 5 S Y
CD4". CD8" Itk 2 4t il sh A AR fb Fa A TC I il 25 5%, iE
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(2 i EE AR AIURE 940 206 55 7 THI 45 H WA TE B
ARWFFRHEE T VP2 N i H 2R B 4 X1 ek X 25
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