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JH55 35 P A7 A Y (0 SR e M AV 35 ) 2 B2 . DNA 2 1
P T LA TR AT 3 S A S 38 IO 25 ST 7% 5 40 i i 08
O 285 A AT 32 B AT 92 560, O B ] P b 2
F¢ CPV DNA £ 1 J7 i1 A7 T 22 J7 ifii B #F 5%, Gupta
HI4 CPV VP2 DNA [RH7 6 ik AR T R 3R A5 7 4%
AP G R 2 B R X R 0N
5 DNA S AT R A MBI 5T, L4 T CPV DNA
PEVH 5 2 TG AR A VRN 55 R W R AR A R R
W] DNA 3 1 55 H 8 0 R v — KE , 3 i o 0 3 R 7=
P A S B B IO 255 SN, {EL DINA 2 T 4 7 A3 B /N
TEATHRAIEN ST . NI DNA L
FREKF , DNA 5 1 ) 22 0 300 32 B AT RO T, 4n
CpG PR (HSP) (4 i/ 2 (IL-2) EFLE
F(CT) KK #r g A i # b 3 % (LT) % . #Foe
EBH LT B B IF 3 (LTB ) ELA 358 Y G e 4 37035 4k L
TeFEE, 2 H AT NTHE 5T 5 2 10 K B o 44 8
LTB 53 W15 45 157 FH T 4 125 Sl 00 0 R B #3717
B4 3¢ LTB FLEE A DNA i 5 G2 40 550 (1) i 53 4l 1
(AR, Joshua % i £ LTB JE A 1 B0R 32 1K 4R AR
i DNA 1 (1) g% 45 570 Sk 4 5 HIV 95 3 GP120 %&
DR384 01 2 1T 26 T 470 D50 35 D9 28 1 1) 8 KO- 345 T
B . LTB JEPI X CPV VP2 JE K i A7 TG e
PEMERIVE R IR S . o e AS BF 92 3 3 # 7 VP2
PO L PR LTB 3 R A% 34 3k A, SR #o s
INEAMT T LTB JE A CPV VP2 35 38 1 14 A 0 e
FIVEH . SCER 45 S R B, LTB o] I # &% CPV VP2
5 PR 28 1 4 A R 0 JBE I 25 K F- L 3% S CPV VP2 DNA
PE T B BE— AL BF ST A0 B4 T B SR I

1 AR %

L1 ##

L1 SR PR AR 2 S8 84 : peDNA3. 1A JiT
N B Fe 3k 3 A, W B 928 Invitrogen /3 7] ; pcDNA-
CD5sp JFkih & 45 N CD5 55 K5 51 (1 B A% 3= 1K 4%

e, P A 52 98 5 K T 5 K AT TR ( Escherichia coli)
DHS o A S 38 RAF TR s K AT 187 44815 TRk 7™
TS 17 R AR L W 1 v ] 24t A o) S O
' F81 AU 4 CPV 4 & , ARSI 'H 41 HEK293
Sy 5 TR GR IRE3 WA 2 35 A0 D 2%, 49 Ry AR S 6 5 (A7 A L
B & R AN/ VP2 FE[8 (GenBank AB120727) ) Jit
LR r ] R R 2 B T B BALB/ ¢ M /) B
(6-8 Jili) W BT b4 e sh bty .
1.1.2  FEKF AL LS QuikChange® Site-Directed
Mutagenesis Kit & /& 25 28 3 57 & S~ Strategene 7\ ]
77 ity s BRI E Y DD L T4 DNA I 2 il | J5RL /) BE R
BOL 0 & 4 [ 5€ & Promega 2% Fl 5 B IR W BE X
DNA [0 & W A R AR A AR R (dE50) A BR 2
A] ;DNA marker DL 2,000 14 [ K % 5 25 ) 22 0] 5 B
PU His B 5w REHT I, 0801 9 2 I A 12 2F T B 16,
Hi . IgG1-HRP, 1gG2a-HRP 1 ) H Santa Cruz
Biotechnology, Inc; H & i 7 3 > E 7= 4 #7 4l
ATC201 #4 PCR XNy 3¢ I B i & 28 |] 7= b 5 550 #Y
B bR A 56 RMA SR 28 B 7= s g TAE & b R
TR M JR AS s ) 3 A R 2 W] 7 il ; MCO-15AC #Y CO,
fE 55 IR A 9 HAS =P W A 5 3KLS B R £ 5
DML SEE SIGMA 22 7™ i
1.2 LTB EEMy R REREHE

MG GenBank H K Jigy FF 181 A it £ 1 7 & 1Y )5
1 (No. ABO11677) , B&it 2 X T4 88 K #F 1& A
MR EER B ARG (R 1),

F A Murray ﬁ{f[g]MFﬁ%%ﬁ%E’\] E. coli 44815
B bR R ERL R 2 DNA, R LTB-F 1 LTB-R 2|4
i PCR FE K 2] DNA 47 3% LTB 42 < 4 %
; i LTB-F il LTB/MH-R 5| ¥4 1 % 47 28 1 %
TR LTB G 3P A6 BR 25 1R 2 O £ 94 °C 8 o4
4 min; 94°C 28 1 min,66°C iB kX 1 min,72°C %E{fi
1 min, EAH3F 30 YR ;72°CHEf 10 min, FH B [9] 4 i
F &Ml LTB 5L H B,

F1 FELTBITERFBERMSIY

Table 1 Primers used for amplification of LT B gene
Primers Sequence of primers (5°—37) Sizes / bp Restriction sites
LTB-F. GGAGCTAGCCGCTCCCCAGACTATTACAGAACTATGTTCG 331 Nhel
LTB-R: CCTGGATCCCTAGTTTTTCATACTGATTGCCGCAATAGAATTG BamHI
LTB-F: GGAGCTAGCCGCTCCCCAGACTATTACAGAACTATGTTCG 331 Nhel
LTB/MH-R: CCTGGGCCCCGAGTTTTTCATACTGATTGCC Apal

The sizes of the amplified PCR products include the corresponding primers. The italic,bold and underlined letters indicate restriction sites. The shadowed

letters represent the complementary sequences against the template DNA.
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KR, O 5 R G, A g LTB 3 5] 1Y A% 43 I
R FIKE AR peDNACDSsp-LTB ; 9 48 (4 J¢ 2% 11 %5 1
FH9 LTB 4 i 55 X 5 8 Nhel 1 Apal £ 536 A 5
pcDNA-CD5sp JFORL (9 CD5 {5 5 IK N %, I 55 il

B MRS Mye/His AR Rl LTB 3 K 5 AZ 7

A 2K 24K pcDNACDSsp-LTB/MH ,
1.3 KR@/NFSE VP2 mERMAER (VP2-70) %
LA E

MR 40 /NG 3 VP2 B K (AB120727) F1 4w
2 FE MR )7 9, B F§ DNAstar 3K {4 # & VP2 &
FI 0 R AL (VP2 25 15 490-559 i 2 HE 1R )
mE 1,

VP2-70

STQGPFKTPIAAGRGGAQTDENQAADGDPRYAFGR
QHGQKTTTTGETPERFTYIAHQDTGRYPEGDWIQN

(sequence of amino acids)

B2 Antigenic Index -Jameson-Wolf

1 V2 ZEEHRRAKNGEE
Fig. 1  The position of the epitope of VP2 protein.

RGP HF 9, %3t 3 4 T4 1 VP2 Hip i
R (i 70 >R ELER ) VP2-70 K 1Y 514
VP2-70-F; 5'-CTGCGG ATCC ( BamHI ) TCTACACA
AGGGCCATTTAAAAC-3'; VP2-70-R: 5'-CCGGGGCCC
(Apal) TCAATTTTGAATCCAATCT CCTTCTG-3'; VP2-
70/MH-R; 5'-CCGGGGCCC (Apal) GCAATTTTGAATC-
CAATCTCCTTCTG-3',

FH51 % VP2-70-F 1 VP2-70-R i 3f PCR M &
VP2 BLA Y BRI 3 VP2-70 BB (3 i it 14
LR ) s 1514 VP2-70-F Fi1 VP2-70/MH-R §~
BEOR A A 2 E B0 11 VP2-70 SR, #0036 44 1k
7 :94°C FiAEVE 4 min; 94°C 284k 1 min,60°C 1B & 1
min,72°C ZEf 30 s, FPFFR 30 ¥k ; FEAE 72°C ZE{H 10
min, FH SRR & Bl VP2-70 LR B, @t
5 FRFEIRER I ¥ VP2-70 A F BE 43 B4 A F
pcDNA-CDSsp kL, 14 2 8 R il & Mye/His 5%
FRL G Myc/His #7525 (9 VP2-70 K& P 1A% 43 i Y
FeIR K, B pcDNACDSsp-VP2-70 F1 pcDNACDS5sp-
VP2-70/MH,

1.4 LTB 5 VP2-70 @& EEREHEHE

FH BamHI A1 Apal X Y] pcDNACDSsp-VP2-70
Fl pcDNACD5sp-VP2-70/MH ki, 4551 1] g i 4t Ak,
VP2-70 DNA J Bt , 8K J5 3 i 3 W9 A i U0 2 13 40 )
¥ VP2-70 K Bt dfi A 3 pcDNACD5sp-LTB i ki 1

LTB 3K F 7, # & s LTB 5 VP2-70 3[4 % 3 1y
# O JE B pcDNACDSsp-LTB/VP2-70  #il
pcDNACD5sp-LTB/VP2-70/MH, % J5 X% H
QuikChange Site-Directed Mutagenesis Kit & g 5& 4%
W&, A 1 X225 Y LTBm-VP2-70-F: 5'-
GGCAATCAGTATGAAAAACGGGGGATCCTCTACACAAGG-3'
H1 LTBm-VP2-70-R; 5’ CCTTGTGTAGAGGATCCCC
CGTTTTTCATACTGATTGCC-3", /3 ¥ | ik # 41 Ji
Rih LTB LA i 28 1 % 5 F TAG 27225 GGG fifi
LTB B 5 VP2-70 BRI GEAT Rl DU 43 5144 2 Bl
LTB B A5 VP2-70 J K il & Y B A% 43 1 719 3R 38 4%
&, Bl pcDNACD5sp-LTB-VP2-70 FiI pcDNACDS5sp-
LTB-VP2-70/MH,
1.5 WMEEEREFMWETE

FH 5k 4t 42 120 50) & 23 0 i) 4 5 Myce/His b5 28 Fil
G Y HE 4 BTORL R 38 2K peDNACDSsp-LTB/MH,
pcDNACD5sp-VP2-70/MH FI pcDNACD5sp-LTB-VP2-
70/ MH, % B R 85 8 e 15 8 45 30 g 7 41 BikE
o3 G g T75 20 MO S 5% 9 HEK293T 4 i ,48 h /5
WCHERE IR EL, FHONI-NTA Byt i i 58 fice br W B 72 46 1k
FHHEMA, FUHFE B, H25 8K pcDNA3. 1A-CD5
B Yy HEK293T 41 i 4 Ay BF 4 Xof B

FIR W 25 8 R H Western blot 15, 1 5644 2R
FIAE i 28 SDS-PAGE 5 Ji HL Uk, F B3 31 A B2 2T 4
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4 H(HH6 H), XTI R pcDNA3. 1 Jiiki, VP2
20 9% pcDNACD5sp-VP2-70 ki, LTB 5 VP2 Iy
5F 41 % 25 peDNACD5sp-LTB 5 %7 1 pcDNACD5sp-
VP2 JFii, LTB-VP2 fit & 41 % % pcDNACD5sp-LTB-
VP2-70 ki . A H /N BUE BR UL P 5 4 R Ok R
100 g /H o LA 2 W, R 3 . Bk E R
RERT 2d MR SE 14d BRI, 43 B LT, - 20C
A .
1.7 #RAEEERN

/N BRI I 5 S BT AR 22 SR ] ELISA 53k .
1.8 kB4 f i 5 S0 I

/I B JG ATE 9h EL 4 3 5 S 56 R B MITT 300 2 7%
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pcDNACDS5sp-VP2-70/MH
pcDNACD5sp-VP2-70
pcDNACD5sp-LTB-VP2-70/MH

pcDNACDS5sp-LTB-VP2-70

2 #XR

2.1 LTB.,VP2-70 B LTB-VP2-70 & [FE B 1% 4 i
BREHEHWHWE

Wit PCR 7 M E. coli 44815 £ H 41 DNA 1
B VP2 LR R 43 i 43 LTB JE R (331bp ) Al
VP2-70 FE[H (207bp) , R 38 >4 04 B U 47 23085 5 3
(3 ] Beddi A 3] peDNA-CDSsp FTRL Y CDS {55
BRR U, 43 5048 B LTB A1 VP2-70 3 P A4~ 5& A Y
5 Myc/His fill & FUAS Gl 6 19 B 43 06 78 3% 38 204K
(K 2): pcDNACD5sp-LTB/MH %1 pcDNACDS5sp-
LTB; pcDNACD5sp-VP2-70/MH #il peDNACD5sp-
VP2-70, 78 [ R w20 ok i RLmlt b, R ) B ) 3%
FE B RAEI EM A LTB 5 VP2-70 J [H il
A0 Ik HAK (B 2): pcDNACDSsp-LTB-VP2-
70/MH f1 pcDNACD5sp-LTB-VP2-70, ¥ # [
LTB 1 VP2-70 %[5 ¢ 51 K Ho 3% 1k 45 ¥ 28 I 1 3iE
A} 245 F 1 A

CDs LTB - MH

2 LTB #1 VP2-70 EEE R EH & &#

Fig.2  Structures of the expression vectors of LTB gene and VP2-70 gene. CMV , Human cytomegalovirus (CMV) promoter;

CDS5,Signal peptide of human CD5 gene; LTB, Escherichia coli heat-labile enterotoxin B subunit; VP2-70, Epitope of

canine parvovirus VP2 including 70 amino acids; M/H,Myc and 6-histidine tag.
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B R IX
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PR 2 38 20 A B 75 7 35 77 1 LA 40 B rh R A o i v 3R
ik A S SR T W R B % Yy ik, B pcDNACDSsp-
LTB/MH , pcDNACD5sp-VP2-70/MH | pcDNACDS5sp-
LTB-VP2-70/MH % pcDNA3. 1A-CD5 (X} H&) 4345
W HEK293T 4 i, 5% Y4 J5 48 h IS 42 40 i 35 57 3
FH =580 TR T VE ¥ ik 4 ¥ SR e vh 9 2 1 5, ) B
Bt His B 50 R0 1A R 8 18 A 10 19 E- B B TG,
i if Western-blot K Il 3% 5% & rp 8 41 8 1 19 R ik
Western-blot F il 25 58 (& 3) Wow , 76 ke Y 3 Fil

JORL B4 200 i 8% 5% 6 v 2 RE AR I M A 2 A A 58
o T LA BIE ST R Y 3 R L [ 45 44 (LTB
VP2-70 Fil LTB-VP2-70) 19 £ ik & AR BEA & H 1Y
B DA T A% A0 T v st R 3k
2.3 R4/ E VP2 DNA G #E & /NRIXE

H pcDNA3. 1 ,pcDNACD5sp-VP2-70 ,pcDNACD5sp-
VP2-70/pcDNACD5sp-LTB #1 pcDNACD5sp -LTB-
VP2-70 JFORL I3 S 4 A1/ B 3 J8JE in o 5 1
o AEANTR] IR 8] 73 B G P8 /1N B8 1A VR0 6 92 R 200 i A
PE Y V25 S
2.2.1  MRURGPE I S 2 o3 ) SR AR ek AR 5 A
2d e g5 B 14 KA/ BRI , A 62 8 i K 4
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Fig.3 Identification of LTB-VP2-70 \LTB and VP2-70 expression
with Western blot. M, prestained protein molecular wieght marker;
pcDNACD5sp-LTB-VP2-70/MH; 2.
Transfected with pcDNACDSsp-LTB/MH;
pecDNACD5sp-VP2-70/MH; 4, Transfected with pcDNACDS5sp.
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Kl 4-B K25 B MR, BES 14 K5 5256 41/
BRI I 1Y) TgG 1 AT AR 8 A7 B b v, W v 1 [
IFB] FY) TgG2a BUHTAAIG B2 (P <0.01) . 5 1gG2a #Y
Pilk—Fe, IgGl BITIRIK P45 LA LTB-VP2 Fit &5 41
e, W& THEMWA LA (P <0.01) , f s
35 K, #5241 /0N B o4 B 35 4k 82 KR b Tt
4-D 57RO [R) A g PR AY TgG1/1gG2a (1 FU AR, %X
P 5B VP2 4114 1gG1/1gG2a H Al & i, Hk ol VP2
5 LTB JLyE gt 40 f1 LTB-VP2 @l &4 .

RS A R R W] AW A Y VP2 DNA i
B BB A% N B AR R R R B, LR R A DL TGl
Sy, SCEUESE LTB 38 i k5l A T DL 4R
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05F
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4 VP2 ZEHFFUERNHE (1gG2a 0 IgG1) H E
Fig. 4 VP2-specific antibody titers (IgG1 and IgG2a isotypes). A: IgG2a antibody isotype titers against VP2 in different group; B:

IgG1 antibody isotype titers against VP2 in different group; C: Comparison between IgGl antibody isotype and IgG2a antibody

isotype at 35 d post-immunization; D: The ratio of VP2-specific IgG1 and IgG2a antibodies at 35 d post-immunization.
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/NI VP2 5 DRI 1 ) A VR e 98 g 2 7K

2.2.2 2 M AR g N A R s I T MITT 3 46 3 A [+
B P8 2 /)N BRI U 4 L ) 14 BN 0 (18T 5 ) L BT S S
R W, 3 S0 0 A g 2 /0 BRIk L 0 LY A
N F4) W Sk e T X BRZH, LTB @45 2 F0 LTB 233 5 21
49 ThK EEL 440 i 394 5 F2 1 % 5 F VP2-70 4, (H3% A5 35 5
WEKF(P>0.05), X —LE 45 LU LTB Xf
VP2 J PRI 1 928 /N BRI P bk B8 48 ) 35 5 i iy
AR BRFMEH. 2T LTB 2 R e VP2 DNA ¥
B AR /N B P90 A B S 2 KO LG CD4 + T Hf B
2 i 40 L DR 1 A R R CDS + T 4 M A 5 0 40 i
BEPE RN (CTL ) A 1 T3 — 2B 5T,

5F

A1l

Control VP2-70 VP2-70 and LTB-VP2-70
LTB
Groups

w

S

Stimulation index

—

BS #wEMmEERE

Fig.5 The results of lymphocyte proliferation assay.
3 itk

A SR BFFEIED], JEi il i LTB 3 19 46 ik 2 1
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DR £ A 3 1A S /N L, LB K (K] B4 77 ]
i 5/ BRI VP2 DR W 1 I S0 125 K
i) LTB 5 VP2 fih £ SR S 0 ORI 8«

SH AR R0 58 1 2 R AT
TR 4 A AR 3 ] FUR 52 i A L
355U 11 B 6 43 0 1 40 41 L £ 19
LTI o SR A/ 1 VP2 R R D
ST A, BF A AT 6 H VP2 SR Rk AR R
TEIZFEN B LRl 7 N CDS {55 Ik 51 L 5 2R
VP2 T A ik . A CDS £ 5 R A7
SO 50 2k 51 R I 1 0 £ 5 O 91 T
LA 2 A S A SO e 4 i i .
SEFRATR A CDS 5 5 k¥ 513 B Hg 4 T VP2
FEDRRT LTB 5 DAY ELAX 53 0 7R 3 ik 04 i o 7 14
S e HEK29T 41 L3 W] CDS 5 5 fik i 8 4

VP2 BL[AFN LTB PR #4773 Rk, X O VP2 BEH
PE T R Y S 00 A1 1 T B AR

CA s ¥ A9 Thl 3k O 40 M 3= 2255 12
IFN-vy, fit i 1gG2a W TR K 7™ A= 5 1 Th2 Ik B 4
M 430 TL-4 | TL-5 . TL-6 1 TL-10 {3 1gG1 W 2%
ORI A o PRI A DN 4 928 Bl 0 0 4R .26 TgG2a F1I
IgG1 A8 Ak, ASA AT LA W D0 BILAA Bt 44 28 b K 5 988 J
JOE R A AL e AT LA L T A 4 S 2 (A
Bl T R ELH L) (9 R E G B, ML 3 BT LUE 7
BB I 35d BRXTHRZL LAAR oA 45 4 /N B TG 14t
AT B % T 1gG2a A HUARTE B, 1gG1/1gG2a [
HHR3—4, X —45RFHRM/INVGE DNA FEH R
FE/IN G 77 A2 DL Th2 Sy 3 1 1A R S 88 1 28 NG o A
ATTRIF 5 E B AR VAR 98 %58 R AR A O 4 P A 92 5 o 2
B, FEEBURLEL R WA 7 F8 AT LA 3 4 R A 52
CPV By Z . AT 5T W] VP2 DNA 2 1 o] 7 &4
Hb N B A R S BT AR, LTB 3 IR 3R 5K 44k mT
0 42 5 VP2 DNA B B (19 (R U B 93 28 K F L 3X
A R N R I FH 4 it 1 o S AR A

%% ik

[ 1] Langeveld JP,Casal JT,Vela C, Dalsgaard K, Smale SH,
Puijk WC, Meloen RH. B-cell epitopes of canine
parvovirus: Distribution on the primary structure and
exposure on the viral surface. Journal of Virology, 1993,
67 (2): 765-772.

[ 2] Gupta PK,Rai A,Rai N,Raut AA,Chauhan S. Cloning of
canine parvovirus VP2 gene and its use as DNA vaccine
in dogs. Current Science ,2005,88 (5) . 778-782.

[ 3] W5, i, Bk, F05, &M, w2 f, 40l
o HHE R AN/ RE R P B A G A S 5
B H R R LIPS BEE M (A
Veterinaria et Zootechnica Sinica ), 2008, 39 (11):
1562-1566.

[ 4] SR, IBELL ¥ R 0. S 8 e 500 9 W 52 3ok . v ) i
W% |1 9% B 16 2% 7 ( Chinese Journal of Schistosomiasis
Control) ,2004,16 (3): 236-238.

[ 5] de Haan L, Verweij W, Agsteribbe E, Wilschut J. The
role of ADP-ribosylation and GM1-binding activity in the
mucosal immunogenicity and adjuvanticity of the
Escherichia coli  heat-labile enterotoxin and Vibro
cholerea cholera toxin. Immunology and Cell Biology,
1998,76 (3): 270-279.

[ 6 ] Arrington J,Braun RP,Dong L,Fuller DH, Macklin MD,
Umlauf SW, Wagner SJ, Wu MS, Payne LG, Haynes JR.



FEAMGAF R AT B LT B M S P Gk AR X R A/ 7 VP2 DNA B2 f G g - - YR (2011)51(1) 97

Plasmid vectors encoding cholera toxin or the heat-labile KIS, B, AR 5 = . db 5l Bl R
enterotoxin from Escherichia coli are strong adjuvants for #,1998. 310-311.
DNA vaccines. Journal of Virology ,2002,76 (9) ; 4536-4546. [10] Eig#E, Fiaa, ZEMWE, AW, £&5. 4k
[ 7] ERGERR, M, TR, M, TR BRI, pRSET DNA #lifb 75 i iy Ho 8. Be 822 Bg 24l (Journal
Zs g RN/ N R VP2 B 48 B A 4 i i 43 I = of Xiangfan University) ,2008,29 (8) . 24-27.
I8 LA AR W 2 i (Acta Microbiologica Sinica) [11] 3k, 2518, 22 XUAE. DL Trition X-114 3 M1 50 B3k £ B
2009,49 (5): 648-652. JRORL 3% W i A B R AW B R 8 IR (Letter in
[ 8 ] Murray MG, Thompson WF. Rapid isolation of high Biotechnology) ,2007 ,6 (18) . 971-972.
molecular weight plant DNA. Nucleic Acids Research, [12] Snapper CM,Mond JJ. Towards a comprehensive view of
1980,8: 4321-4325. immunoglobulin class switching. Immunol Today, 1993,
[ 9] Frederick MA,Roger B, Robert EK. ¥ & 73 1 4 4 24 52 14 (11) . 5-17.

Escherichia coli heat-labile enterotoxin B subunit enhances
the immune response against canine parvovirus VP2 in
mice immunized by VP2 DNA vaccine

Dongmei Han', Fei Zhong'* , Xiujin Li*, Wei Wang', Xingxing Wang' ,Sumin Pan'
'Department of Basic Veterinary Medicine, College of Animal Science and Technology, Agricultural University of Hebei,
Baoding 071001 , China

’Department of Biotechnology, College of Environmental and Chemical Engineering, Yanshan University, Qinhuangdao

066004 , China

Abstract : [ Objective | To investigate the effect of Escherichia coli heat-labile enterotoxin ( LT) B subunit ( LTB) gene on
canine parvovirus (CPV) VP2 gene vaccine. [ Methods] The LTB gene was amplified by PCR from genomic DNA of E.
coli 44815 strain. The VP2-70 fragment (210 bp) encoding major epitope of VP2 (70 amino acids) was amplified by PCR
from a plasmid encoding VP2 gene. VP2-70 and LTB genes were inserted into the eukaryotic vector to construct VP2-70
gene ,LTB gene and VP2-70-LTB fused gene vectors. The mice were immunized with VP2-70 vector, VP2-70-LTB fused
vector,or VP2-70 vector plus LTB vector, respectively. The antibody titers at the different time were measured by using
ELISA method. The spleen lymphocyte proliferation activity was analyzed by 3-( 4, 5-Dimethylthiazol-2-yl )-2, 5-
diphenyltetrazolium bromide ( MTT ) assay. [ Results ] The sequence of VP2-70 and LTB genes was identified. The
recombinant VP2-70 and LTB proteins could be expressed in HEK293T cells in a secretory manner. The mice immunized
with VP2-70 vector, VP2-70-LTB vector or VP2-70 vector plus LTB vector could generate the specific antibody against VP2
protein. The antibody titer immunized with VP2-70-LTB vector reached 1;5120 at 35 d post immunization, significantly
higher than that of other two groups (P <0.01). For antibody isotype analysis,the IgG1 isotype antibody titers in all test
groups were significantly higher than of IgG2a (P < 0.01 ). The high-level spleen lymphocyte stimulation index was
observed in the three test groups under the stimulation with Con A, higher than that in control groups (P < 0.01).
[ Conclusion ] LTB gene could enhance the humoral immune response of CPV VP2 gene vaccine in mice.

Keywords: Escherichia coli heat-labile enterotoxin B subunit, Canine parvovirus, VP2 gene, DNA vaccine
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