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A

BB TE (Avian influenza virus, AIV) BEESL LT BT A BT AR R AAFR &2,
SRR RMIFERMIET, ATV RATAIRENIE K T E WA TR K.
1997 AR AR I HSNT MUY 85 it s 23 S AR W B b BLER I, AL AATTIA
WE ATV ST ARAIE P A MBS S R T i il ALV AT I 3222
Bz —, {2 ATV A, W2, e Il ok A ATV 1) M2
BARMEER LNEA L —, B WAL &R, AR A SR
R IR . ATV EZR L BN IRE R R Gtk g, RA AR,
JIRN 2R 0 1. 2 e 1A P 0T B LB R 977 v LA T I S KT R AT 44
£ % (Heat-labile enterotoxin, LT) & HHWH T 2 MR Rz —, JLHEH B
WAL A BAT LT Mee s a1, AR CRRF B IR IRV R 1k o ASHIF S0 T
M2 HEPK Az H M2e 47 5 K4 144k HBcAg (Heptitis B core antigen, HBcAg) #4
HERE IR, A RS FE N B4 2 IR DNA BEHT, 0 M e B ROR HEAT T 1
50, [FIIBIST T LTB WX Z KA DNA B 8 Ve FI80N . B8 1t
1) FIH RT-PCR M —HfAm 5 B 1) ATV HSNT Bk 7o fe 73 M K, 751t
X R RGN BB A BB IE, A M BEDR B IS5 3 e R 1 M2
A, FJH OE-PCR (Overlap extension PCR) 3 F|H B I X 11 AM2, # AM2
BT IR IE . FIH OE-PCR 43 14 M2e A il & 2K 5 T84k HBcAg 11
N 3 A1 3= AL X (Major immunodominant region, MIR ), #4) % gl &k [A]
M2eHBc Fl M2eHBe+, @7 T iz Kik. R EEARAYURNE. T
R e A2 ORI AE 77« M2eHBe Fil M2eHBe+id FL A7 fR4h F % % VLP
(Virus-like particles, VLP) FOKL[{fE 7, LIRS G2 /N BUE Y RE TS 5/
PR M2 B DR, Hh M2eHBe+ER (1 e ROR i AT e e A
2) MKIGHFEE 195 Btk oake s LT S, JExtIL B WIEHHT TRk kik, &
LR EA LTB HH B PURMEMIASS GML 45051, ¥ LTB KR Y
M2eHBeHRl A HET T A% RIE, RIEH I LBM2eHBe+iE (I fES M2 S AT
WRAERPEIRG], B E K VLP Pk, HA RSN GMI 4541k
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3)

4)

S)

6)

7)

NP e BRI R W, 5 B I L M2eHBe+ 2R [ 30 1 kG ik 42 0 2 /) B RE S
S EMARGRREN2S, FIEM LTB 15 M2eHBc+E [ 1R 453 i Hi i
AR/ RS ST B AR LR I LT TG N2, 5 SRCRIRIIE IgA N,
R FTARIE ) LTB & H HAT IR SR PRGBS P . RIA 1) LBM2eHBe+l &
R R B AR S e /N B S E IR S e RGN KT 5 M2eHBeHE &
LTB e UL, FORRGIE TgA 11555 B8 O TR 64 s

¥ M2eHBc+15 pCDNA3 #ifA1E 44 i pPCDNA3-M2eHBc+ DNA #: i, g
293 4if, AeRIA PR E A HiZE A AT HURYE, DNA P LA 5ok
N BT S AR BRI BT R S PR BTN T 40 1 5 2%

LTB ki pCDNA3-M2eHBc+ DNA JEHi&EH 4, 2 LTB K5
pCDNA3-M2eHBc+ fill & #4 2 1) DNA 5 8 LA I 5 S0 0% /N B, 5
pCDNA3-M2eHBc+ DNA R JULAVESS 4 LL, BB 5 251G 5% DNA S 15 11 41 i
FBENET, WRIE 1gG N B (e FRRRNEAN ] s 3 el i S i A e S I e Yl 25
TP UARGIE TgA 731

WFFE T DNA ¥ B FIEE 1152 B 10 S/ s S, 45 SRR W 7E DNA 3 B P IR
P J5 FH — AR RIS 2 2 i S i, ml DA Sl 25 B LR R 4 1G4
HXT DNA B 5 S0 T 40 5 25 52 M AN 2

¥ LBM2eHBo+ il & 55 P8 14 8% BF K 18 30 /& pPIC9K-LBM2eHBc+, 4% 4k
GS115 KIETH , Tl tH fg 43 KI5 LBM2eHBc+2R [ [ #5 HE M e BERE , Western
Blotting 4 T LA HURTE

OSBRI BRI R M2 E IARUERER B WAL
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Abstract

Avian influenza virus (AIV) can infect almost all wild bird and domestic
poultries and especially lead to the death of poultry. Severe economic loss for the
poultry industry was brought because of the AIV prevalence. In 1997, HSN1 subtype
of AIV was isolated from flu patient in Hong Kong, the subtype ultimately caused
several patients dead, and it was the first time reported that HSN1 AIV overacrossed
interspecies barrier and infected human. AIV has become a threat to human and
greatly engage the attention of public health. Although the vaccine immunization was
one of the important methods to prevent AIV reoccurrence, it is very difficult to
develop ideal vaccine which can provide protection against all subtypes of AIV that
has high frequent antigenic variation of HA and NA gene. The M2 protein of AlV, a
potential candidate antigen for avian influenza vaccine with cross-protection, is a
transmembrane protein and high evolutionary conservative in different subtypes.
Because AIV infected animals through the respiratory and digestive tract, it was
important that AIV vaccine could elicit animals mucosal and system responses.
Heat-labile enterotoxin (LT) has been regarded as one of the most powerful mucosal
adjuvant, which eliciting strong immunoresponse to co-administered antigens.
Especially LTB, without LT toxin, hold mucosal adjuvant activity of LT. In this study,
fused genes based on M2 and M2e with the large carrier molecular HBcAg were
constructed. The vaccines of peptide and DNA based fused genes were obtained, and
immune effects and LTB mucosal adjuvant activity were primarily studied
simultaneity. Following was the mainly research results:

1) M gene of a strain AIV isolated from Fujian province was cloned by RT-PCR and
sequenced. The results of phylogenetic analysis of M gene with other 10 strains
isolated from China including a strain from human in 1997 in Hong Kong showed
that there was significant different between Fujian strain and Hong Kong human

strain in heredity. M2 gene was amplified from M and then the AM2 was
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2)

3)

4)

S)

constructed by the deletion of transmembrane segment (26-49aa) M2 by OE-PCR.
The fused gene of M2eHBc and M2eHBc+ were constructed by insertion of M2e
epitope into the N-terminus or/and MIR of HBcAg. The protein of AM2,
M2eHBc and M2eHBc+ were expressed by the optimization of codons systems,
and the purified proteins could react with M2 antibody and HS, H9, H7 standard
positive serum, M2eHBc and M2eHBc+ with the ability of self-assembly of VLP
particle. The M2-antibodies came from mice vaccinate with the 3 proteins
respectively by intramuscular, and the M2eHBc+ immune effect significantly
surpassed AM2 and M2eHBc immune groups.

The LTB gene was amplified from LT which cloned from Escherichia coli 195,
and LTB protein expression and purity were performed. The purified LTB protein
could react with CT antibody and have the activity of GM1-ELISA. LTB gene was
inserted into the N-terminus of M2eHBc+, and then the fused protein,
LBM2eHBc+, was expressed and puritied. The purified LBM2eHBc+ protein
with the ability of self-assembly of VLP particle and the activity of GM1-ELISA
could react with M2 antibody.

M2eHBc+ protein immunization alone resulted in a poor systemic IgG and
mucosal IgA response by intranasal and oral routes, and supplementation of LTB
protein resulted in substantial stimulation of the serum IgG level and in induction
a strong IgA response by intranasal route. The result demonstrated that nontoxic
LTB provided a potential promising immunoadjuvant for application in AIV
subunit vaccine. The immune effect of LBM2eHBc+ protein in mice by mucosal
route was essentially the same as that of the M2eHBc+ supplement LTB, but
surpassed the latter in inducing mucosal IgA response.

The pCDNA3-M2eHBc+ DNA vaccine was constructed by fused M2eHBc+ gene
into the eukaryotic expression vector pcDNA3. Western blot analysis was
employed to confirm the fused gene expression in transferred 293 cell. Specific
M2 antibody and T cell proliferation was detected in the immunized mice by
intramuscular injection route.

pCDNA3-LBM2eHBc+ DNA vaccine or pCDNA3-M2eHBc+ DNA vaccine with

4
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