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D AR AR R A st E & G £ B (Heamuglutinine, HA) 494 3825 71, %3t it HA B RLABF 7 G 2K
ZEKRAA, BHANMNARBEAFZWEE SRR IE G, MFBKY A 300 bp, WM iZEME AR, BAIRIZEEL
HAR pETI0a(+)F, £ FEBFFRE, 4EERFL>TFTEAH20KD R EES, £EEG T 5 His-tag 7k . Fr AR
JAa HINL. H3N2 TR 2 % ik K A& SR F R, #hAb/E o di ) &, ELISA Z it 37 4] (Heamuglutinine inhibitor, HI)iX
A, o RE A AT B KRR B i AR, B AR ST AR M 2] HINL. H3N2 A SIV fe st diik, K 4 ie U %%
YA kBt T B, WA A G B L HINL. H3N2 A 7 m ARk eg 5 5 R B R EL R M,
HINL1. H3N2 Ao A% 72 R 278 0 A 424 7 37 F 5.
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Abstract: Several antigen epitopes were designed according to the sequences of Swine influenza virus hemagglutinin (HA) genes
and lined with the interval. The gene was amplified by PCR and sub cloned into pET30a (+) vector. The fusion protein was expressed
in E. coli BL21 (DE3) by induced with IPTG and purified by affinity chromatography. The molecular weight of the protein was about
20 kD in SDS-PAGE. Immunological activity of the fusion protein was analyzed by Western blot. The results showed that the fusion
protein could interact with anti-His antibody and the rabbit antiserum against SIV. The immunized mouse can produced antibodies
against the target peptide and HI antibody against SIV HIN1 or H3N2. This study provides a new vaccine candidate for SIV.
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ATGGCTAGCTCGTGGTCTTATATTGTGGAAACCTCTAACTCGGATAATGGCACCTGTTAT
M A S § W S Y I vV E T § N S D NGT C Y
(HA1 Tcell epitope)
GCGGCGTATGGTGGCGGTCTGCCGTTTCAGAATATTCATCCGGTGACCATTGGCGAAGCG
A AY GG GL P F Q N I H PV T I G E A
(HALI B cell epitope)
GCGTATGGTGGCGGTCATTGCGATGGCTTTCAGAATGAAAAATGGGATCTGTTTGTGGAA
AY GG G HC D G F QNE K W DL F V E
(HA3 T cell epitope’
CGCAGCAAAGCGGCGTATGGTGGCGGTGATAAACCGTTTCAGAATGTGAATAAAATCACC
R § K A A Y GG G D K P F Q N ¥V N K I T
(HA3 B cell epitope)
TATGGCACCTGCCCACCGTGCCCAGCGCCACAAGCTTGCGGCCGCACTCGAGCACCACCACCA
Y G T € P P C P AP Q A C G R T R A P P P

Bl 1 SIVHINL, H3N2 EERRAREEREFT RESEEEFT
Fig. 1 Nuleotide and deduced amino acid sequence of the antigen epitopes of SIV
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A B 21.1
H2 ARERKMEESEERRSTER 144

Fig. 2 PCR amplification and characterization of
recombinant

SIvV

(A) 1, 2: PCR amplification of the target gene; (B) 1~7: positive | B
recombinant; 8: negative plasmid; M: DL2000 molecular marker
(100 bp, 250 bp, 500 bp, 750 bp, 1000 bp, 2000 bp); arrow indicates i s
the 300 bp target gene 4 TERZS Western blotting 6
Fig. 4 Purifeication and Western blotting of recombinant
protein

kD A: purification of the protein; B: immuno-detection of protein
97.6 with anti His-tag antibody; arrow indicates the target gene
66.7
43 Western blotting , His-tag

Target 31

protein 20.1 HIN1 H3N2 SIv
14.4 : (95

2.2 MEHAR N
B3 =ZHEHFRZKIE
Fig. 3 Expression of the recombinant protein '
1: uninduced sample; 2~6: induced sample with different time; , ( 6)
7: induced sample with no plasmid
His-tag , HIN1 H3N2 , HI
: (D
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Fig. 5 Western blotting of recombinant protein
A: immuno-detection of protein with anti SIV HIN1 positive serum;
B: immuno-detection of protein with anti SIV H3N2 positive serum;
arrow indicates the target band

Antibody detection of the immunized mice
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Fig. 6 Antibody detection of the immunized mice(arrow
means the control) Arrow indicates the negative control

Table 1  HI titer of the different groups

H1N1 antibody  Average H3N2 antibody Average
Control ~ 2° 20 2! 2!
EP1 24 23 24 23.7 23 23 25 23.7

2.3 HNE itk B4R ARSI 45 R

CD4" CD8"
CD4" CD8" ,
, 2

Table 2 CDA4", CD8" detection by flow cytometer

CD4* 1 2 3 4 5 Average
EP1 40.28 4154 38.82 27.95 40.78 37.876
Control  34.48 47.2 40.84
CD8*
EP1 54.19 52.89 58.35 66.44 55.32 57.438
Control  54.46 45.85 50.155

3 BREit

[7-11]

[12,13]
SIV HIN1 H3N2
HA T B ,
, SIV HIN1 H3N2 HA
T B , T B
, T
, Th ,
Jeonl®! HA NP B
T T ,
-
NP
T CD40
CTL ,
[14]
HA NP ,
, HI ,
CD4 CD8T
, H5N1
50% fel HN NA
, ,ELISA
Stoloffl*%! ,
HI
, BABL/c 7 d, HI

Journals.im.ac.cn



694

ISSN1000-3061 CN11-1998/Q

Chin J Biotech

April 25, 2008 Vol.24 No.4

MHC |

SIvV ) HI )

T
, , CD+4 CD+8 T
CD8
, MHC |
, MHC |

( CTL) MHC |

, CD8

MHC | T
CD4 ,
. MHcCI ,
(APC) , T
, CD4

MHCII

EP1 T ,
CD*® , CcD*

MHCI ,

CTL NK ,

SIvV

, SIvV

REFERENCES

[1]

(2]

[4]

Operschall E, Pavlovic J, Nawrath M, et al. Mechanism of
protection against influenza A virus by DNA vaccine
encoding the hemagglutinin gene. Intervirology, 2000, 43
(4-6): 322-330.

Kretzschmar E, Buonocore L, Schnell MJ, et al.
High-efficiency incorporation of functional influenza
virus glycoproteins into recombinant vesicular stomatitis
viruses. J Virol, 1997, 71(8): 5982-5989.

Tang M, Harp JA, Wesley RD. Recombinant adenovirus
encoding the HA gene from swine H3N2 influenza virus
partially protects mice from challenge with heterologous
virus: A/HK/1/68 (H3N2). Arch Virol, 2002, 147(11):
2125-2141.

Lim YK, Takada A, Tanizaki T, et al. Mucosal vaccination

Journals.im.ac.cn

[3]

(6]

[7]

(8l

[]

[10]

[11]

[12]

[13]

[14]

[15]

against influenza: protection of pigs immunized with
inactivated virus and ether-split vaccine. Japan J Vet Res,
2001, 48(4): 197-203.

Jeon SH, Ben-Yedidia T, Arnon R. Intranasal
immunization with synthetic recombinant vaccine
containing multiple epitopes of influenza virus. Vaccine,
2002, 20(21-22): 2772-2780.

Chen YF, Jin NY, Jia LL, et al. Construction of multiple
epitope rFPV against H3,H5,H7,H9 Subtype influenza A
Virus. Immunological Journal, 2007, 5(23): 524-527.

.H3 H5 H7 H9

2007, 5(23): 524-527.

Johansson BE, Pokorny BA, Tiso VA. Supplementation of
conventional trivalent influenza vaccine with purified
viral N1 and N2 neuraminidases induces a balanced
immune response without antigenic competition. Vaccine,
2002, 20(11-12): 1670-4.

Mitchell KA, Lawrence BP. T cell receptor transgenic
mice provide novel insights into understanding cellular
targets of TCDD: suppression of antibody production, but
not the response of CD8 (+) T cells, during infection with
influenza virus. Toxicol Appl Pharmacol, 2003, 192(3):
275-286.

Huckriede A, Bungener L, Stegmann T, et al. The
virosome concept for influenza vaccines. Vaccine, 2005, 8,
23(Suppl 1): S26-38.

Li ZN, Mueller SN, Ye L, et al. Chimeric influenza virus
hemagglutinin proteins containing large domains of the
Bacillus  anthracis  protective  antigen:  protein
characterization, incorporation into infectious influenza
viruses, and antigenicity. J Virol, 2005, 79(15): 10003—-10012.
Stech J, Garn H, Wegmann M, et al. A new approach to an
influenza live vaccine: modification of the cleavage site of
hemagglutinin. Nat Med, 2005, 11(6): 683—689.

Haigh O, Guo H, Edgtton K, et al. Multiple copies of a
tumor epitope in a recombinant hepatitis B surface antigen
(HBsAg) vaccine enhance CTL responses, but not tumor
protection. Virology, 2007, 11(368): 363—-375.

Marazuela EG, Rodriguez R, Fernandez-Garcia H.
Intranasal immunization with a dominant T-cell epitope
peptide of a major allergen of olive pollen prevents mice
from sensitization to the whole allergen. Mol Immunol,
2007, 2008, 1(45): 438—445.

Peng JM, Tong GZ, Wang YF, et al. Multi-epitope DNA
vaccines against avian influenza in chickens. Chinese
Journal of Biotechnology, 2003, 9(19): 623-627.

DNA . ,
2003, 9 (19): 623-627.

Stoloff GA, Caparros-Wanderley W. Synthetic multi-epitope
peptides identified in silico induces protective immunity
against multiple influenza serotypes. Eur J Immunol, 2007,
37(9): 2441-2449.



