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Fig.2  Immunofluorescence of influenza infected MDCK cells. A: Serum
of immunized chicken incubate with influenza infected MDCK cells; B:
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Fig.3  Dynamics of CD4* (A) and CD8* (B) T lymphocytes in
peripheral blood of immunized chickens

3 itk

SERE T3 s A AN BT AL BT 8 1 1R 0 I i
SR, DRI R — Pl g 4 i AT SCOR B ik 110 0 ) 92
S TR Z IS R . RERFFFTN Sk
TR M2 8 1 AR X 8k CM2e) il & B [ 1 2 9t
R b, 78RR R G b R I B SR — ol
PP o AATT ARG s P B UL PR 3 S i 1) M2 2
12/ B Y RE SR AR A (0 DR AP 26, i LI PR 47
HARZ XN W5 G U587 A TE 5 TLEUE M2e
FHPIRIE N AWK S Lin WL & $3E T AR
HH T M2e, 285 5 GST @il 5 RIE, Rk MG 8 H
G2 /N BT AR R PO, UK BE M2e #5 U1K
(34 2, B o, O 2 5, 285 DB IR R AL 1)
R TR 2 1 ) S R A 0 B S v TG DL, S
16 45 DL Al UOR 7 1009% 4 A5 DU Af BLAR 37
50% > 111 545 VU E AT R 47 JJ . 2005 4F, Filette
LR Gy K 2 AR 3 AN LR M2e %5 K5 HBe
1) N Ui 25 DR BRI, 2 I i 0 H AN i B B
L A2 7 AR BRI M2-HBe 23 3 #9270 L, I
FHERHE DL M2-HBe FillG 8 AR ) ] 45 R W,
I 3 AN G S AR PR KT T s, s DL
ZE e 2 M H A IR 3 &y, S/ BRI A
TR RSB I R AR E . X 3 AN,
PUARACEF AR ¥ B #E 2R 48 LTk, 24
DU M2e S RO LUAR 5 U1K B 2 B0, (R AN 2
T2 B, 1A — AR, AR B AR CHRE .
AW FT LK T AT B3R 0k (1) il B2 1) 3M2es
3M2e-NP, ,-Fc« 3M2e-NP, .~ TCE-3M2e-NP,, A it 3%
Ji s AR G5 00 S Wy R AL AT S g% o dl it ELISA 77

%i;ﬁi@%ﬁ%%ﬁlﬁ?&%K%ﬁE&% {F1R3 M4 i AR
Ch4'r
L IR - 1073 1074 L(F4
Soed ol o o2 |Tigdol Tiad ol o |Z0d 01 Q2
| O R 107 104 = | (1 2
0 "r_"mf = 104 ;IOE
Fiod o : 21054 F100d A wq B0 -
E;'Oé(-?’ Q4 510§Q3 C10 03 Q4 aIO;Qg 4
L0+ e 1074 103 s
T T T T “rrmy B —— T B T T
[0 107 1o 10 102 1P L 108 100 105 104 1F 1E 105 100 1tF
CD3 FITC-H CD3 FITC-H D3 FITC-H CD3IIICH
1 3 5 7 i
1074 1414 o 1414 L(F ;
e g * fae E 4 farc E = E
Tieg - o] Q141 Q21T ] DTS
I'.'__LIUE Q1-1 02-1 I'.'__LlO‘E L'__x.l(Jj o1 o2 EIOE o1
gl(}‘g ' gl{J'vE (3-1 : 04d-1 gl{J'g 22 11
Dy O3 Q- 1510y " 1o o3 | o4 [Cipda
Ty T I T 3 | T TTImT :u T _m|| TTTrTY LLL I —
JEOEN Y RO [{ SR E Ik 100 10% 101 (VR TR 1V S TP 100 10° 104 1
Y CD3 FITC-H D3 FITC-H D3 FITC-H CD3 FITC-H
CD8 T

El 4 %Y24H TCE-3M2e-NP, , i W &5 R

Fig.4 Flow cytometry pictures of grou 2e-NP,, .
© EFﬂigﬁ}’iﬁi%ﬁﬁ%ﬁﬁiﬁl?ﬂﬁéfﬁﬁﬁﬁﬂ http://journals. im. ac. cn

TCE-3M2e



PRI BRI BE M2e NP 22 3R IR RS IR ( A  J2 S0 58 IS . /4 A2 ) 2% 4% (2009049(6) 811

ERIBTARAS DR Rl RO A o I 7 e e
TCE-3M2e-NP, , 7= AE I HUAA B e L2 M2e-NP, 5 +
3M2e-NP, ,-Fe, PUAA7K P 5B AR 1) & 3M2e. 38 I 7] 42
G35 9 SR IR 52, Fo 8 7= AL M Bk Re g 55 R IA 1
RGN MR M2 R R RS Ao EXS IR bk
(LI e 0% 38 20 rh FOIC 2 52 19 HON2 IV 7R 8% it ek
I, CET 25 2 A I L RE RE A ) L A

FARVE 2 090N A 0 85 it Jekke S eV (1 = 22
SEARIRON 2, Hor HI TR B8 o N 75 1K 4%, NI
PURREREAE — e FE )T b BRI 2R 0 200 . (HAEXS B
FN BRI 5 v 5 L, TR R YT P9 3 2 1 R A (1)
CTL 7EXTWE 85 1) S e & T R AR . Hgfe
X X (R 8 v AR HE SR A5 8] R 14 50 72 280 Kadowaki
LB g RN 2 TR 8 1 AR 2 ) (1 2 5wl
REAZ AT IAE 20 MR A T 10 o N5 B0 ) 2 R 1 Sk 4%
TEEATR A R PEAR [ DR R 7E B, 900800 2 ) PR
TR, T 7RSSO HS Y B 0] A A B
PEICGY o TR R ORAP Ik e N 25 PR 2R O R e Pl T
R AT WO AN AR I CTL. 7 AR 2 1 %
985 o X G 88 2 40 O T 5 ), AT A8 D 9 £ At B A
W T G XS AR F i CD4* « CD8* T ¥k E 41 i 1) A%
o DAL EG 0 (SRS W 1) 45 SRR il B ) fa s
HXGLELPW IR S d% J5 CD4™ « CD8* T 41 g o 4h J# ifi.
U O 0 YL %) 4910328 0 T, 4 40 S 5 FRVRFALE
U B R B A S — e R RS T LA B 4 e
T R G . 1 AT LURILAE 3M2e 1 B RS T
TCENP $it & £7 55 (1) 5 25 [ TCE-3M2e-NP, , K
%) 20 0 B 2 I 5 7K P de v » T ELAZ 2 7 AR ) e A oK
S A UL T T 4 MR A 705 3 S N 2k
BT 2 EAM . SIS cD4 T 41 A8 1kt
CDS+ T AN, X5 cD4* T4 =5 B A Mu s
RPN BT %o FEAR LI, TATTE A WA
X, CD4* .CD8™ T 41 Hg A8 AL ] B 25 ik AR E] T
PR A0 ) 7 3 L T 2 Bl A B ) 1) 8 B K T 1Y
Ko Suresh ZEVSHIFFT T kO H R 5 H Ik 040 i 7 2K
G A A B G Ho i v M 1) 5 ), 5 R IILAE A af
CD4" T 4l a1 L9 A 29.89% , CD8* T 48 Ja 1y Lt 48]
13.6% » 31 & B K3 H W% xF IRk A 4h J4 i g
CD4" ~CD8* T 4l . 73 A I AR AT B A5 3 A7 5% i, 1 %f
JT R R 1R T i 2R AR A S

BVASK UL, LB LR ST M2e A 2 TR X (1

P L AU WA LE TR s . B
EATREARLS (R RIFA LA 7 A G 38 e N, 4H G e fR 37
{1 2 KA Ay BUAT 52 5T UL A2t — 20 Bk, JE I
T BRI JE T TE R YU IE S CTL £ PUUR I 75
{1 G B bR A R AR, AN T RE SE A H 1 4 0
AL IR IR AT S B
B M2e DR P A5 il AL, IXAN P 91 5 K 22 B
HSN1 2 3t Jgs 75 (K e SR LA, SCrp R e 3
HON2 WY & i 75, FOR A 7 — 022 w9,
A RALE S P2 ML 0 FEA S 7R 37 1o 75 1) SR A
ATHIE A . D, M2 B R A AT LS — A
AR 8 2R 3 W AT 5 3 — P IS AR
IR DR — 52

%% Xk

[ 1] De Filette M, Jou W, Birkett A, et al. Universal inlfuenza
A vaccine, optimizationofM2-based constructs. Virology
2005, 337(1):149 - 161.

(2] & SWRENE M2 EANT TR D7 ks
3t J#( Progress in Microbiology and Immunology ) » 2007, 35
(2):84-86.

[ 3] David AS. Genetics of influenza viruses. Annual Review of
Genetics» 36(2002):305 - 332.

[ 4] Epstein SL, Tumpey TM, Misplon JA, et al. DNA vaccine
expressing conserved influenza virus proteins protective
against HSN1 challenge infection in mice. Emergence of
Infectious Diseases» 2002; 8(8): 796 — 801.

[ 51 Berkhoff EGM, Geelhoed-Mieras MM, Fouchier RAM et
al . Assessment of the extent of variation in influenza Avirus
cytotoxic T-lymphocyte epitopes by using virus-specific CD8
+ T-cell clones. Journal of General Virology, 2007(88):
530 -535.

[ 6] Saha S, Yoshida S, Ohba K, et al. A fused gene of
nucleoprotein (NP) and herpes simplex virus genes( VP22)
induces highly protective immunity against differentsubtypes
of influenza virus. Virology,2006 (354): 48 - 57.

[ 7] Wasilenko JL, Lee CW, Sarmento L et al. NP, PBI, and
PB2 Viral Genes Contribute to altered replication of HSN1
Avian Influenza Viruses in Chickens. Journal of General
Virology» 2008: 4544 — 4553.

[ 81 Ripite, B HE, 32 K0, 4. HSNI WA &5 it O 25
S E AR AR B R CAaa
Microbiologica Sinica)»>2008,48(6):745 - 749.

[ 91 Leser GP, Lamb RA. Influenza virus assembly and budding

BEfill BN TR A G AL T AN RAL 2 RAL o 4 mp pinpaldervedamicrodomaing & quantitative analysis of the



812 Hai Xu et al./Acta Microbiologica Sinica(2009)49(6)

surface distribution of HA, NA and M2 proteins. Virology, [13] Kadowaki S, Chen Z, Asanuma H. et al. Protection against
2005, 342(2):1215 - 227. influenza virus infection in mice immunized by administration
[10] De Filette M, Ramne A, Birkett A, et al. The universal of henagglutiin-expressing  DNAs with electroportation.
influenza vaccine M2e-HBc administered intranasally in Vaccine, 2000, 18:2779 — 2788.
combination with the adjuvant CTA1-DD provides complete [14] Noton SL, Medcalf E, Fisher D, et al. Identification of the
protection. Vaccine, 2006,24(5):544 - 51. domains of the influenza A virus M1 matrix protein required
[11] LiuW, Peng Z, Liu Z> et al. High epitope density in a for NP bindings; oligomerization and incorporation into
single recombinant protein molecule of the extracellular virions. Journal of General Virology (2007), 88: 2280 —
domain of influenza A virus M2 protein significantly 2290.
enhances protective immunity. Vaccine,» 2004, 23(3): 366 [15] Suresh M, Shanna JM, Belzer SW, et al. Studies on
-371. Iymphoeyte subpopulations and the effect of age on immune
[12] Filette MD, Fiers W, Martens W et al. Improved design competence in turkey. Developmental and Comparative
and intranasal delivery of an M2e-based human influenza A Immunology, 1993, 17(6):525 - 535.

vaccine. Vaccine, 2006,24:6597 — 6601 .

Construction and immunogenicity of chimeric peptide antigen composed of M2e and
NP genes of avian influenza virus

Hai Xu, Hongyan Hou, Bihua Deng, Qisheng Zheng, Jibo Hou™
(National of Research Center Veterinary Biological Medicine Engineering, Jiangsu Academy of Agricultural Sciences; Nanjing
210014, China)

Abstract: [ Objective ] In order to overcome the defect of traditional avian influenza vaccine that lacks cross-protection among
different serotypess we developed a universal anti-influenza vaccine. [ Methods] Based on the gene analysis for AV matrix
protein 2 and two cytotoxic T-lymphocyte epitopes; we constructed four prokaryotic expression vectors. The target gene was
induced by IPTG and the fusion protein was mixed with Freund’s adjuvant; then used to immunize20-day-old chicken by
intramuscular injection and boosted 3 weeks later. Blood samples were collected weekly following the primary vaccination. The
anti-M2e antibody was detected with ELISA coated by synthesized peptide; the neutralizing ability of anti-serum was evaluated on
MDCK cell line and chick embryo; the CD4* and CD8* T lymphocyte amounts in peripheral blood of immunized chicken were
measured by flow cytometry. [ Results] The fusion protein induced immunological reaction, and the antibody bound with the viral
M2 protein expressed on the surface of MDCK cells. Serum could only inhibit the replication without neutralizing the virus. Flow
cytometry results showed that CD4* and CD8* T lymphocyte in peripheral blood increased obviously following immunization ( P
<0.05), which possessed the character of cell immunization. [ Conclusion] Chimeric peptides kept good immuno-genicity and
provided useful probes for the control of avian influenza.
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