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Construction of the Eukaryotic Expression Vector with IL-
2 Gene and VP, Gene of PPV and Research on

Immunogenicity
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W E HamRAT2AANFHERE VP, ARLEREEAME pCloco AMAENA P, HET pClneo-1L,-VP, £
A RERAFASERIPKISEHEY AALARAFT ERINARSIARE L. HF DA A HHEAY, H pClieo-1L,-VP,
FHEAE FBEpClneo BB EFAFTALINAEHATEE HREA AR BRELIE HEHCTLEY
Ehfe ke ERE. HRRF pClneo1L,-VP, A KL F F PK-15 it ik VP, & &,/ REH pClneo-TL,- VP, it B
EHBiEFIA S ERA 4B AHFE SEAFTRASLNREAFE RS THOCBRARFPEFIENBREERLA
— 8. KA HEY pClneo-IL,-VP, EB ALK FRA S AR L AF ML A

XA HmlmE, VR AR, L2, ABEAY
hESEES s Z#tERiNED A I EHS 1000-3061(2006) 03-0425-06

Abstract To construct gene vaccine of PPV and to investigate the effects of intereukin 2 (1L-2) as an ‘adjuvant on immune
responses in mouse, the recombinant expression plasmid of pClneo-IL,-VP, was constructed and transfected into PK-15 cells by
lipofectamine, the expressed product was detected by immunofluore assay. To study the immune effects of DNA vaccine in vitro
and in vivo, mice were used as the animal model. The recombinant plasmid pClneo-IL,-VP, , the control plasmid pCl-neo and
the PPV live vaccine were immunized by intramuscular injection. Anti-PPV antibodies were measured by ELISA, lymphocyte
proliferation activity was detected using MTT method, and the specific killing activities of CTL were assayed too. The resulls
show that the immunized mice produced PPY antibody after one week, and reached to highest after four weeks. Compared with
the control group, the pClneo-1L,-VP, immunized group produced sigmficant differences in the antibody titers, the lymphoeyte

proliferation activity and the specific killing activities of CTL. The pClneo-IL,-VP, induced humoral and cellular immunity
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responses similarly to that the live vaceine induced. These results manifested that the PPV DNA vaccine successfully induced

humoral and cellular immunity zesponse in mice with the 1L-2 gene as an adjuvant,

Key words PPV, VP, gene, IL-2, DNA vaccine

¥ M /NS T AR R FE U0 NR B ( Porcine parvovirus ,
PPVF I EMBE X EEHMEBEERZ - U= G
WAL AF I R R TR R G
FOAFIL FEGR A L BT E REE, &
AN BRERESEHEGRERER. 2HKERET
1967 FEERRE, BRCBATHAE N, BFSH
MARFELFHERERWEFERE " . B3t T4
RO EERERSXABH R ENELENG
BN EENER N ERNETAERET 2
FHNR. BHFEAEITEREHKNE A8
EEMET ARy L2aNEf—E2
E AT ZEE S e .

BB 9% M (nucleic acid vaccine ) X FR B [RE B .
DNA B, 2L FEXEELEH GBI HEROE R
AW —Fe A E. ERHA DNA TAHEARE R
FPHMEFEEAERA RRA AL RIRER FHE
BERSAGN FHEEONBREESRLH GE
RO BRI £ 5P 89 (RO S R4 B S 9
R RS REG M AR, MK T
EEHETHAEMXEMTFR . MEHEFER
HIL2 N RATE CERIERIF RS A,
15 T.B W E M E AR A NK A,
EAEFEHEREERS. ARBR EHEHE pPv
TERPMHIE Ve, Z#R G L2 EREBETWER
B MERADKNE VP, ERTH RN AN
IL- 26575 460 380 2 RT3 W 1) 4R 88 1, 20 F o L4 RS
R B R N R R SRR

1 MH5F%

BAHESRA
KW 8 & 8% IMI09 i & (R F. pCEM-T-
VP, 8 {R(E BHE/NME E VP BR)F pCHIL, &
(FH L2 EBEDHHAREHRFF.
1.2 EERA

BRI AE Vhe T . EcoR T .Sal 1 .Sma I ).DNA
Marker B F] KB4 . T4 DNA EHBHA
7v\] JFITC fRiCHSIA PPV i 4iis, W
Veterinary Medical Research & Development 23 T
(VMRD, Inc.}. EHA L2 MABEEWE %2, G

1.1

Promega

Lipofectin reagent 2000 M4 B Invitrogen 7% @l; RPMI
1640 £53F E W B Gibeo 20 8] BG4 M E M A Hyclone
A Y ML E (PHA) MTT.DMSO 85 5 Sigma 2
&, PPV-Ab £z M i 5l &, ¥ § Svanova Biotech AB
(Sweden) , 2 W EBHHKEHRT ASPA)IA LiBE
Pl st A A PR W A LB BREYLF . HKE

MM BEAEME LEEEAFEAETRAR, HT
HHRAA S AL EHGE.

1.3 ¥HhmE VP EES L2 EFEZNERE
Hikpye

1.3.1 IL-2 ¥ FE # K #F pClneo-1L, A ZE .
¥ pCLIL,  Vhe | EcoR T BXBGAT, BEAE M BE AL &
e E N BT R IL2 A HABS Ve l
Ml EcoR I IR pClneo 301K 4 82 18 B 41 Fobr dn
2N pClneo-TL, , FFFH TR L E .
1.3.2 1L, BRS5#EHARE ve, BEAE N R K
#I& pClneo-1L,-VP, 919 EE . 5 pGEM-T-VP, /A Sall.
Sma DO ISR AG BE B YL VP, B, B 5 A Sall.
Sma LB pClreo-1L, iEHEED R pClueo-1L,-VP, #
BV E IE BS54
1.4 EARHMAHRZLRREATHEORN

FKARE iR ES A B RO RSN R KT
FHH AR F Y PK-1S B . BF 3 48k KT, L IR BE K A
R RIS NEE Ve, SUEEAM L2
1.4.1 ¥H/NFRE VP PURKEN OB YR A B
HiHE A 0.0lmel/L PBS{pH7.2)E wrilE mh i 2 1K f3,
LA AP A P B E 10min, B 3 E KK E
FAYES M VP, BRE K F# ik
PR BUR R FITC 412 W 3T PPY A04LIE | IE B2k

{ immunofluorescence assav,

ARHETUERREXEEETALEYR. FMorig
TR BR
1.4.2 L2 ARl R A/ RS HmA . L

AN R B BB AS A RPMI 1640 $E 78 2 0K, IR %E A
M E Sx 10° /mL. A T 5 R E (ConA) 24
WM 2.5pg/ml, 5% CO, 37 CHiF. HEHH
MEHEETHE S E MR L. 20000/min & L
Smin, BUF E Z LR A IL-2 AT HIM . o) 96 FLA
HFE 3R AR A 10°/mL 48 B8, 100pL/FL . 500 AR
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i1 89 pCloeo-IL,-VP, IR L& B 5% CO,37CHF
40 ~ 48h , B FL M A MTT 30pL(5mg/mL) . 22 & 7
8h J5, & LM A B {L SDS(0.01mol/L HC1.10% SDS)
0.1ml fEF b, Bl 0D, (&, RS RERLEY
ARG IR L E F A AT B

i.5 pClneo-IL,-VP, EARNMNEBRFEENR
1.5.1 DNAFEHEANR:30 HHEEEH /D
R.60 RN AFEZEHMPLEE) BHR
REHLA R 4 48, f 4 15 R, a5 4 K xt B
8 .55 A KL pClneo %t #8 7H | pClneo-IL,- VP, i $r S 5
HAENMREEFEH. MR TFRIUEAA
BT B B LR 200pL( 1pg/ul) B KL DNA 3F
BEESFHERENAS R/DRES 0.5ml: H
BAE 3K, BIRERA 15d,

1.5.2 PiiEEE. A/ NRaREREEH0.1.2,
4.6.8 F 10 AW R KM, 57 & M 7 KWL i HLA
FEPPV- AL BRI XA RBAHT. S LESH
SEAYMRICH PPV IR E R OB EMREKR L
B PPV-Ag, 8 T 5E AR GRS R0 OD., 1 K M AT iK1
WA, B A& 8 4> % (percent inhibition, PI)
o WEARWT :

~ HFEE 0D x 100
PL= 100 = et 00 &

1.5.3 3K I 40 A 0% 7 B2 1y AT R I (MTT B 35D < /D
RANWSRLS 10d TEFRER (F4 3 1), #47
MG ENERNE, 2EFEENBHNTEHR
777 B/ BB E I 6 ] RPMI 1640 W ACRL 5 2
Fix10° BAKRBH,RET %6 LEFHLMA

100pL, 8 R/ R 8 9 FL, H v 3 FL25 PHA RIS, o
AW 25/ mL:3 FLR SPA B L ALK A
300pg/ml; 3 FL AR HE, B 5% CO, 37 CHE F 1
(Thermo,371 B IEFE 36 h T ITHE .. M TT 4h
AH4EFL I A MTT 20pL(5mg/ml) 8% 2% 55 57 , {0 & 0 &
FLIRA 150.L 1) DMSO, 43 B % 1Omin 5K WE
7, KB IR 4 A 4% B (X ( Thermo) Ml i 0Dy, fH. 1
T ACOF L) &) 8 75 #( Stimulation Index, SI) #/,51 =
(LBH cpm-{LFFAN)/ O IBAH cpm-{LFBAENE) .
1.5.4 ¥ E 408 % £ 3 6 @9 #2 8 (CTL) (R A MTT
) KREE PK- 1S RSB HILE, REF
BEUVIONWRERFRSERA I DRENE, &S
24h USE 48, W0 AL 2 M B i, B R R AL
10° A~ /mL, W ARRE B A SR 4 AR, B 4C & .

G /R R ERER M 1.5mL, I A 100uL
FEVEBENA 4 FEHEANERL K, ESLEE
MASEEHHE QMBS ER(AERE),2500
r/ming 0> 30min, BRERAHMEFH A 1.5mL EP ¥,
B ORPMI 1640 MR IKE . BATSEFK
BB 10° N/mL, AR B AN, B ACE
M.

BTS20 EIRE B MA
96 FLARRAE R 100/ BT HERE 3L HE
I 535 37 80 40 B AR A7 A0 AR B 3 FLARGE B, 37°C CO,
B3 24 h, HILAA MTT 30pL( Smg/mL) 4 £E 8% %
4h, % L 0 A B4k SDS(0.0lmol/L HCL, 10% SDS)
0.1mL {E A 8h, & 0Dy, H . HHRBHE, F
sk T kG

(o) - KM RH oD (H - (XRA 0D (- HLMMA A 0D H) o,

EommsEs ob E

1.6 FHitFSH

FIA SPSS KIFRBEDFRITF LN T EAN
He xSRI G 2 B pl {4 4 A IR R B A
HWEMBESTHETSLHE BEFEKFEHR P<0.05,
Fos 5 i ] 6 o RO AR AT LA 3 R LR
JUE SE 9 5 (GMT {8) F 77 2 — i 18] 9 9 o 2 4
REEEL 3 REE 0D FHBER AREERXE L
flFE 3 ARMAREENESEER.

2 ERE54M

2.1 BANE VP, M2 EENFEREGN
BRLETE
pCI-1L, % Nhe 1 . EcoR ] DAY 518 8] IL-2 &

H,5 Nhe I #1 EcoR [ LB V]S AT pClneo 31K £
¥, 18 3 pClneo-IL, ; H ¥ pClneo-1L, fii Sal [ Sma 1
WEYIE 5 pGEM-T-VP, & Sal 1 . Sma | WHEFYI G
i) VP, #5718 3 pClneo-T1L,-VP, B 71 Fi ki (8% ) .
2.2 EARKNREREARH

¥ pClneo-IL,-VP, # pClneo H £A it 4 ¥ ¢ PK-
15 MG AR 3 a8h B, T RERARR, &
EHBHETHOWE, TUBAEHRLEALR
B SR PKIS A H M0, & kR
ek NA(E 1. G5F UM, 0 E B R B PR
(#5ET Ve, BB

$% H A H R A Lipofectin agent UEEERMAE,
HEGEYEFE 4B h, 4y DI EE B, HOMTT sk i AT
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Bl 1 T B R R S
Fig.1 FA of recombinant plasmids

pClneo-IL,-VP; recombinant plasmids; B: control plasmids.

FIEM -2 W&, R A EA IL-2 % (3 (rhil-
)M T BRI E L,

F® 1 IL2 EEINREE (MTT 0D, )
Table 1 Detection of IL-2 expression

Group 0D ;o value

1 Cell control 2.735+0.178*
1 pClneo 2.703 £ 0.307*
m pClneo-1L,-VP, 3.074 £ 0.157°

' 10 1U rhiL-2 2.780 £ 0.124*
vV 20 1U rthiL-2 3.067 £ 0.200°
Vi 40 1U rhiL-2 3.178+0.172°
i1 60 1U rhiL-2 3.781 £ 0.290°
)| 80 IU rhiL-2 3.687 + 0.232°

Note: Data with the different superscripts within the same column are
significantly different ( P < 0.05).

MFE 1 RTLLE 5 90 . pClneo X1 BE 41 H LE
pClneo-1L,-VP, JFURL 7E 40 il GE 8% % 5 K (2 40 M 3 4=,
oD eS¢ L A 3t AR f 16 hn 8 3%, K&
KAY L2 5P 40 TU B9 IL-2 424,

23 RESFSHARERNERRNE

F ELISA %7y S i 8 4 3 /BB BT PPV Bt
SR G Fe 2 S H B pl fH JF R HOF 3948, 25 R WA
2, MR AEL, pClneo-11,-VP, JI kL F1 7% % # Xf BE 41
TERFE SO — A TF 4G s LUK, B & %R 0% B[R] A9 2E
KBRS m, % 4 B HESUEM PLEZ®
P g, —HAEFFFE 10 A, 1 pClneo 4 175 (1 3t
ARG YL ™ 45K, pClneo-1L,-VP, H 45 3¢
BEZH pClneo M AR FRER /KX BB MHIL , EREBE (P <
0.01),

24 DNAREBSNHEARBEAIRAE

fE5 3 KRG 10d, B —iX 5 4 B3 H/hR4b
Y€ , G B 43k BURGE R , T BSR4 A PHA A SPA i
Tl o, UREE R 40 A9 T A0 B A B S I S, H A

RWE 2,
70
60
50
—o— pClneo
2 40 —&— pClneo-IL2-VP2
E —f— Live vaccine
2 30F —¥— Blank

20
10
0 1 1 1 1 J
0 1 2 4 6 8 10
1/weeks

P2 PPV VP, DNA % i S 3 5 A [] i (] i) 5 B0 1A 46
Fig.2  Antibody detection induced by DNA

vaccine in immunized mice

®2 RERRARMARKER
Table 2 The results of lymphocyte proliferation response
in DNA immunized mice

. SI(n =3)
Group
PHA SPA
1 Blank 1.899 + 0.041° 1.945+0.209
2 pClneo 1.735 £ 0.284" 1.828 +0.137
3 pClneo-11,-VP, 3.140+0.292 3.359 +0.389"
4 Live vaccine 3.208 +0.047 3.148 + 0.095*

Note: Data with the different superscripts within the same column are
significantly different ( P <0.05).

M2 ol LLE ), BT ) pClneo-1L,-VP, JFikL
G A B RE OS5 98 40 T A0 B 40 i 18 71
HrEAMBHESEENBERBE.

2.5 BERYECIL X HEMRIER

ERRKREERE 10d, FHR 3 B/, HER R
BRI, 70 %E F5 43 85 v B 40 ) 2 4 O o 1 4, BA
RN 3,
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£33 AERHRECTL #HER
Table 3 The specific CTL activity of DNA immunized mice

Group CTL value{n=3)
1 Blank 36.23 + 2.49°
2 pClneo 40.75 £ 12.98*
4 pClneo-1L;- VP, 72.17% 6.30
5 Live vaceine 68.88+9.78

Note: Data with the different superscripts within the same column are
significantly different (P < 0.05).

HERIATUEL, SEaMBEMEH RN
FAEE , pClneo-1L, - VP, H17% B2 @ 3 B8 4R /) B B9 70 8 il
EHENARSEHEEE ZEH S, K9P pCneo-1L,-
VP, B m TREEEX B HETERRERER
AEE,

3 it

MESFEPEFHLERORE, BFRER
MEBLHRELE, BATE A Sk 2 HE 5 AWK
REEHE, MM HIV. WS RS RREY
B @A TRy L m LR SR ERT IR
BEERMER" . BAMEEMHEREYELETF
RERE . X FHEM /MG EE LS K5 E s
RER L, 2003 FREFSEER MNEESHEND
VPL #1 VP, Bt K B 2 52 R B B 4% A 8 4 pcDNA
3.1( + )F pClneo , #E T peDNA VP, .pClneo VP #1
pClneo VP, 3 AR GR, HEX AR /MR, &
REMAMAEREMEMNBEEFET~EHE VAR RE
AR, VP, B PPV T EME DR, A
EENGTEENEP R ER S VP, BE,
MEEPEEMNRERM, Nz AR & HEST R
EHNEEANELSERM A/ DRI, ZEANE
BEXEXINESE LS HEAEMiM s Ee
PE= e BER MR p. Rk, AT PPV VP,
ER#FTTRBEERGRESRTH, IFRIIW
BT pCEneo-1L,-VP, iR, @it R E AW
Pl FEMALT PK-15 MM S M RE VP, EH,

ERFHMNSMRAEMRERYE, BRAEHED
MR TRINEERNR AIEFIEAEER
HRUENE EEXMERTENBIRETSH
B, BESTREXHRRE, EAHREAT R
RIBS T MK R HE 24 FREFE DNA ZH
BEMREN SRR ERCENSRE, BHL
FIEFEN . IL-2 EL7G {0 7 ) 38 b 2 &40 I 0% 4 0 b
WM EEFANIIEE, M EL T M™% IFN fi

CSF, Barouch ¥ ¥ T8 F L 112 B Ek 5 HIV
gp120 DNA S BRI FE 35 IL-2/1g B8 & B B Ok X /b
REZEBR ZEZARARTREEOAEREHEE
FRERE-EM TR, HAMRRX L2 8
BB EREY . THE%(2001)% FRIS IL-2 ¥H
HETHEREERERESEEE DNAKN, %
e R,IL-2 R BHEE DNA B MR RS
R85, B E {2 3E 38 0 K BR B AR F 4k 5 M T 0 6L 40
MEEKEBHROCHBEHBEARN'Y ., FRBEE
RIL2 MBERNM R ERKERE, HHEEBR
PK-15 #8380 i H00E ¥, 91 40 iF SEHAE PK-15 4
MEFIRE IL-2 R IESMB T W E W E 4
MR, 5 4010 IL-2 {EHEH Y,

REMEMNRABEEERENETHIE™
FRREENAREE, ERRPAIMERDRE
SR | I8 B, B & S R B 6] 89 5 K R
BoRMEBEEZE K FHERIEE, 4.6
J A Bl B e s 55 4k, 38 B2 B 0 BB 20 1 1 4 K OF- h i B
WiR, ERBZ R, SR FEBEH K AT K e 5]
FOHE 1 25 2 7 0 B 75 MO B ] 3 A — 30, X B i R
EHREBRAET LAk, FHEDEE, Z8EE
ST AR B 4E R R RN S TR A A,
ZAEHERBRELEEER @ T HRESRRITH,
ZRAAFRESRBGMRERAER, = E8HM
M. X—HRUE PPVERGER
FREMIIR, VUERTCERENMMHEET
Kl
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