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Abstract: [Objective] The study was done to construct influenza A virus HIN1-Mod. HA and HIN1-
Mod. HA1 eukaryotic expressing plasmids and test their expression in BHK-21 cells. [Method] HA and
HA1 DNA sequences of HIN1 influenza A virus were optimized in accordance with human codon prefer-
ence so as to enhance its protein expression in eukaryotic expressing system. Synthetic HA and HA1 genes
were inserted into the eukaryotic expressing vector pSNAV, which constructed Eukaryotic Expressing
Plasmids of Mod. HA and Mod. HA1. Mod. HA and Mod. HA1 eukaryotic expressing plasmids were trans-
fected into BHK-21 cells. G418 selection acquired monoclone. Immunofluorescence assay and Western blot
detected expression in BHK-21 cells. [Result) It was confirmed that the construction of Mod. HA and
Mod. HA1 eukaryotic expressing plasmids was made successfully. The 10 generations BHK-21cells were

tested with immunofluorescence and Western blot, which showed HA and HA1 were both stably and accu-
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rately expressed in BHK-21 cells. [Conclusion) The experiment successfully constructed eukaryotic ex-

pressing plasmids for Mod. HA and Mod. HA1,which could provide a foundation for the further study on

the development of genetic engineering vaccine and the tested reagent of HINI influenza.
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M EAE HAL fiRaE HA2 2 #8502 ng, Horh 221
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& BHK-21 # b 0y 3R35, LA 4 5 7 e 2 L
FEIRM LR TR B B HINT A6 i3 5] 25 2 LAt
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L1 # #

L1l mEw. A ARFmIEHk M GenBank
TN HUERORT Y 14 Bk HINT BR800 /% HA iR
AP 3K B YA 2009-04 >k H R E Y 14 4751
A F 36 B R A D 5 8% 32 38 B kL pSNAV
BHK-21 4 i #k . K AT i DHS o H 0 [ 5 055 15 B
2 ) e 9 R T 7 4 LT Mok 96 e B = DR AT
1.1.2 T A# XAfNE RN EcoR T .
Sal 1 W VI LA K it Y & Marker i H NEB 2
7l ; DNA Marker fil T4 Z3fGI H TaKaRa A #F];
DNA B g [0t & 5ok /)N e K it 4 B 7] &
W H Qiagen 28 ; 7 Y4 ] FuGENE® HD 14 A
Roche 22 ] s DMEM 4 jifg 1% 5% 2 . i 4 1l 3 (FBS)
5100 U/mL H8H £ .100 pg/mL % HZW A GIB-
CO A+ s 4t His b5 % B 5 BEPUA (— 350D 1 B 4L
HUFE R 2 AR ) BB A BR 2 | s DyLight ™ 800-La-
beled Antibody To Rabbit IgG(H-+L) —#ily B &
T e AE W) B A BN A FITC 3 id 19 F 5t R 1eG
W H H A2 A A E] s 5106 A% R I Ty bR e A B
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1.1.3 HINI-HA 4 A WA 55 e k135 8%
BR 53] 54 R H Vector NTT 9. 0.0 Fff, %k A
ZE N F MK 14 A4 HINI-HA # @& )y 3

( FJ966082, FJ966952, FJ966960., FJ966971.
EFJ966974, FJ969511, FJ971076, FJ969521,
FJ969523, FJ969535. FJ969540, FJ971076.

FJ966959 . F]1966982) #E 47 Lk Xf 43 7 » 15 2| H 4L A5 3
2 IS iR G = I VAU =N O 3 R 7 G [ 5]
ACP41105, ACP41926., ACP41935, ACP41949,
ACP41953, ACP44150, ACP52565-1, ACP44164,
ACP44166, ACP44182, ACP44189. ACP52565,
ACP41934 ,ACP41963 ) #E4T 437 .
1.1.4 HA AW ZATatk 4  F|H BioEditor &
fFoF iR Ag 3 4 HINI-HA B [H )3 51 (1 704
bp) B R &SR Y 51, M s W i Chttp: // www. ka-
zusa. or. jp/codon) $&E ) BT A B T 2% L
BN AR Y 9 B ESh DNA P51, 7 b
W51 A EcoR T g Y1 {37 25 Al Kozak ¥ 41, £ F i 51
A 6xHIS bR& 1 Sal 1 BT A5, 28 1k %50 1 20k
WAL S 2 (1 TGA LG 7 51 & TAA) ; Fil H
B R A T 0T 5 s EAT S JE R EE X R D) A5 A
A IR 2T A 3% b R B A B AR A R
Al G v B B PGEMT # 4k v, id iy PGEMT-
Mod. HA 5 PGEMT-Mod. HA1, 3% 3% i £ £ 57 &)
A R B 55
.2 EBRRERNMNMESHBTSERH &
FHBR ¥ N LI EcoR T F1 Sal T 43 5 KU 1)
% %7 PGEMT-Mod. HA, PGEMT-Mod. HA1 5
pSNAV, £ g [l Wi | % £z, % 1k )5 . /N $& pSNAV-
Mod. HA Jfi ki 5 pSNAV-Mod. HA1 & %7, 3 %f X
2 FhBR HEAT EcoR 1 1 Sal 1 3G % 5 o ¥ g 1)
M T I SR L 36 M S B 5 A PR WL 5 i
T YL T R e S R A BV R RN
. EFE Ui Qiagen Maxi Plasmid Kit #2135 5]
AR P 0 2 A kL, B pSNAV-Mod. HA 5
pSNAV-Mod. HAL, ffil £ J7 1 4% BOR 50 & 0 #24E 130
AEAT 48 2ok B v B 2R BUE TR AE . 8 1 2% 4F
(AL T JC W TE %W, ] Eppendorf Biopho-
tometer £54MNCCE I E 260 nm M 280 nm 1
OD {8, 715 4% B8 4l BE (B3R ODago /ODyg, >1.8) K
FR & R A RV O 0.5 mg/mL, 43 2 R
fEF—20 CTH,

1.3 BHK-21 @i

FH A R R %0 10% FBS 2 100 U/mL H 8% .
100 pg/mL 8% E () DMEM K; 3% 3, 8 55 55 &
&£t BHK-21 411,
L4 GISRERERENHE

AT G418 i 3k B 5 75 2 A 1 56 i 2 A
R . ¥ BHK-21 0@ B 1000 4~/ pl,
INAE] & A GA18 KR 3L 1) 24 FLAk . A FL 100
pLo &AL A G418 9 i it #k B 43 3 24 0,100, 200,
300,400,500,600,700,800,900 A1 1 000 Hg/mL,i%
7% 10~14 d. 25 R & B G418=800 pg/mL A, fL
A0 43R AE T, B 2 G418 19 5 i vk & o 800
pg/ mL CLLAMN L 42 EBFE T (1) Fe AR5 2 vk 3 0 JE o)
L5 EBRFRERNMELRBRENFEMESR

DA AR 2380 10 Y0 Jif 2R 1l 3 19 DMEM 85 3% %
Kige BHK-21 4, B2 Fp 2] 24 LA+ (B FL 6. 5 X
10" AN . & FLm 2 mL #5352 56,37 C F 1 CO,
B f b {5 9% 16 ~24 h, #% B FuGENE® HD i3 B
45, pSNAV-Mod. HA,pSNAV-Mod. HA1, 25 3%
& pSNAV 205l 4 BHK-21 40 j8 Gn (UKL, pg) ¢
VOBG ], pL) =1 ¢ 3),24 h J5 # & KR 5 %k
2% FBS ff§ DMEM it £ 15 3% 5t (& G418 800
pg/mIDEFE B 2~3 d Wl 1 k. FF 4 R 4y
FETHT 4 FH & R B 10 Y0 FBS 11 i 45 15 7% ik 1%
I 2~3 Ji L FREE R M A B 0. 5~1. 0 mm KR/NH
A2 ML AR T B R AN 20 B A Pk B R B 48 fL
B b, F B AR B4 % 10 % FBS ) DMEM 4k 25 35 55
F 48 FLAR 14 B A v B A M T I 32 20 T B8 31 B
FRM R B IR R B Dy v B R A, 43 iad
pSNAV-Mod. HA-BHK-21 1 pSNAV-Mod. HA1-
BHK-21,
1.6 Mod. HA 5§ Mod. HA1 £E# BHK-21 4 f

H R R IX

16,1 Tkt kien  BORS ERP KRR
M 5E e 2 40 M. W) i A GEP FR ki B i 5% 4 Y
BHK-2140 g /£ hy BH P XF B8 L 25 4 BHK-21 41 i/
R B X BE ) PBS #E & 5,800 r/min #.0> 5 min,
FEGUTE 2 K, BV PBS ¥k 3 4, Z 5 M
Fs 4 C A /Y YA [ 5E 30 min, B PBS 3 F 3
W R o —F 7 BT s At His b5 2 B 5 B e
TR (L s 2045 M6 B8, BRI & IR B 4381 10 0 FBS 1Y)
PBS) T 37 Cil & /EH 1~2 h,PBS ¥ 3 K, H %
KUk 6 ¥ FH FITC AR 9 FE 0B TgG (1 = 40 5%
O TiRahEH 1 h,PBS ¥ 3 ¥, AKKYE 6 K,
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0. 120 B 3CIG 88 B g s LA GE wh H il (V CHilD = v
(pH9.2 9 0. 2 mol/L BRIRELZ thi#) =9 + 1) &
R PO WA B AR A5 R .

1.6.2 Western blot &M UIRFI 4P KB FH B
SORE ZR AN HT 150 pL H G B 20 B A U (A
100 mmol/L i PMSF) B &4 E, 7k F/EH 10 min,
12 000 r/min, 4 CE.0> 5 min, B 350 3 X loading
buffer % 10 min, iJ 120 g/L ) SDS-PAGE H
VKo SRIEHRE TR E AR E S NC R B, PLE 20
g/L BiRE W5 PBS T 4 ‘CH MR LA 1+ 500 i
(R B R & 20 g/L IR WS 1 PBS) 94T His A

8 13
ACP41105 ILVVLLYTFATA......
ACP41949 ILVVLLYTFATA......
ACP41926 ILVVMLYTFATA.....
ACP41935 ILVVMLYTFATA.....
ACP44150 ILVVIMILYTFATA.....
ACP44164 ... YTFATA.....
ACP44182 ............. YTFATA.....
ACP44166

ACP41934 ILVVLLYTFATA......
ACP41963 ILVVLLYTFATA......
ACP41953 ILVVLLYTFATA......
ACP52565 ILVVLLYTFATA......
ACP44189 ILVVLLYTFATA......

ACP52565-1 ILVVLLYTFATA......

ZR YA EEAEH 3 h 5, PBST ¥k 4 K. &
K10 min; H 1 ¢ 7 500 f5 % B (B Bl 0 PBS) 1)
DyLight™ 800-Labeled Antibody To Rabbit IgG
(H+L) Z#Hi2HA/EH 1 h.PBST % 4 k. PBS ¥t 2
W I Ja LA RO S 25 3, LA #5 Y ) BHK-
21 20 Ry 7S PR R

2 AR5

2.1 UM AEH HIN Ftk HA ERRF 789 RERE
1. 14 A HINT bk HA &R 7511
PR Z S 9800, HAT 6 A S FEMR AL R[]

100 214 220 338

VETPSS......NADIIY V...SSR.......RNI
VETPSS.....NADIYV...SSR.............
VETBISS......NADAYV...SSR........ RNY]
VETBSS.....NADAYV...SSR....... RNM]
VETBISS......NADAYV...SSR........ RNM
VETSSS..... NADAYV..[TSR............
VETESS......NADAY V..[TSR............
ILVVLLYTHITA..... VETSSS...... NADAYV...SSR............
VETSISS......NADAYV...SSR......RN[{]
VETBSS.....NADAYV...SSR......RN[]
VETPSS.....NADAYV...SSR.......RNI
VETPSS.....NADAYV...SSR.......RNI
VETPSS.....NADAYV...SSR.......RNI
VETPSS......NADAYV...SSR......RNI

1 144 HIND FEDR REE R HA SRR 7 51 19 L 8L
ACP 52565-1 2 M5 HE A /R A5 22 5 B0 A 450

Fig. 1

Comparison of 14 influenza A influenza virus HIN1I-HA amino acid sequences

ACP 52565-1 was a reference; The different loci was in the frame table

17005 1 000 bp ZEA & (K1 2), 5 HA 5 HA1
JER K BEA ST, 28] Mod. HA Hil Mod. HA1 E
IER#E A pSNAV ik,

M3 M4 2

2.2 EBRREFRMNHBUIELEE
B 3555 ik pSNAV-Mod. HA 5 pSNAV-
Mod. HA1 & EcoR | 1 Sal 1 X f Y], 43 5 15 51

Ml M2 1

5000 bp

2500 bp .
p

1000 bp 1000 bp

A

5000 bp

2500bp

1000bp 1000bp
1000 bp

B

B/ 2 HEKEFERFER pSNAV-Mod. HA #1 pSNAV-Mod. HA1 1% i 4] % &
M1,M3. DNA Marker DL15000;M2,M4, DNA Marker DL2000; 1. pSNAV-Mod. HA % EcoR T #l Sal T 4] ;
2. pSNAV-Mod. HA1 % EcoR [ Fl Sal | ML)

Fig. 2

Identification of plasmids pSNAV-Mod. HA and pSNAV-Mod. HA1 by restriction enzyme digestion

M1,M3. DNA Marker DL15000; M2,M4. DNA Marker DL2000;1. pPSNAV-Mod. HA digested by EcoRT &. Sal T ;
2. pSNAV-Mod. HA1 digested by EcoR [ &.Sal |
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2.3 ERBRFIEFHFTHNE

W i V) 45 7 TE A 1 B 40 SR pSNAV-Mod. HA
5 pSNAV-Mod. HAT &) H il i 1% e PE L 52 5 A
FRLZS w0y 45 2R 5 % 5% 1 AR Ak i 9 DNA
31 ] Vector NTT 9. 0. 0 B4 #E 47 Ho X 43 #r , 45 51
R 58 4 — 30 RS T T R R B IE B
2.4 FATEFRIE HIN1I-Mod. HA 5§ HINI-Mod. HA1

AR AL

i FuGENE® HD #; %4 i %) pSNAV- Mod.
HA Fl pSNAV-Mod. HA1 J§i ki %5 A BHK-21 41 Jf
A GAI8 FEE M AT . 4 2~ 3 8 43 30l i ik 11
10 A~ B 5g %, o e 98t 5 Western blot K il & 13
AEHRIB L ESAL 10 T w20 i ik 1 1tk

A 1 A B O A B 5 L 320 pPSNAV-Mod.,
HA-BHK-21 fil pSNAV-Mod. HA1-BHK-21 (K
3),

2.5 Mod. HA 5 Mod. HA1 7 BHK-21 48 B 4

Fix

2.5.1 MBS AR GBI LR (F
D FY],BHK-21 40 iith A Mod. HA 5§ Mod. HA1
BRI H A HE LR L L GFP J5 R
Wk B e i) BHEK-21 20 Jfd CBH M X6 B8O A B 8 1Y 5%
St WA YR BHK-21 40 g B2 18D 35 A 46 I
FIHWMEH LY Mod. HA 5 Mod. HAT #H 1 ¥5E
£ BHK-21 4o i % &k,

[ 3 pSNAV-Mod. HA-BHK-21 F1 pSNAV-Mod. HA1-BHK-21 #) 41 Jifs . 72 i
A. pSNAV-Mod. HA-BHK-21 4 fifl 8 57 F (200X ) ; B, pSNAV-Mod. HA1-BHK-21 4 i 21 55 & (200 X ) 5
C. BHK-21 2 g . 3% i (200X
Fig. 3 The monoclone of pPSNAV-Mod. HA-BHK-21 and pSNAV-Mod. HA1-BHK-21
A. The monoclone of pSNAV-Mod. HA-BHK-21 (200 ; B. The monoclone of pSNAV-Mod. HA1-BHK-21 (200X ) ;
C. BHK-21 cells; Negative control (200X)

K 4 Mod. HA 5 Mod. HAL 7F BHK-21 4 ifd i 3¢ 55 B 1] 422 #0252 6 46 )
A. Mod. HA 7¢ BHK-21 40 il o 2 3% (200 X)) 3 B. Mod. HA1 7E BHK-21 4 Jfg H 19 3 35 (200 ) 5
C. GFP 78 BHK-21 4il jfg w9 2 35 « BE 2 % B8 (200 ) s D, BHK-21 40 g - BA 1 %+ 88 (200 X))

Fig.4 Indentification of Mod. HA and Mod. HA1 protein expressions in BHK-21 cells by immunofluorescence assay

A. Expression of Mod. HA protein in BHK-21 cells (200 X) ;B. Expression of Mod. HA1 protein in BHK-21 cells (200X ;
C. Expression of GFP in BHK-21 cells: Positive control cells (200 X);D. BHK-21 cells: Negative control (200 X)
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2.5.2 Western blot # M  Western blot %5
/8. Mod. HA 5 Mod. HA1 7 BHK-21 48 i /v 14
A ZRIBEL S PR 4y 1 B 2 i 292 75 150
ku, 5 HA Fl HAT i K/N AT

K 5 Mod. HA 5 Mod. HA1 7£ BHK-21 41 i +h
3519 Western blot &1
1. Mod. HA1 # [1;2. BHK-21 40 ifd . B 4 % 1
3. Mod. HA # 11 ; M. % 1 Maker:16.5~175 ku
Fig. 5 Identitication of Mod. HA and Mod. HA1 protein
expressions in BHK-21cells by Western blot
1. Mod. HA1 protein; 2. BHK-21 cells: Negative control BHK-21;
3. Mod. HA protein; M. Protein Marker:16.5—175 ku

3w

AHF5E A A BioEditor #k{4-¥ 14 33 HIN1
H ORI B AR HA FER A4 P51 (1 704 bp) B
N TR A AR P8 W %G Chttp: //www. kazusa. or.
jp/codon/) $& I (1) fe B N 5 3R L Hi BN 09 e 2%
B HA B 28 75 90 3047 o4k el i L JF
WA T HA M HAL WA B £k ROk
pSNAV-Mod. HA 5 pSNAV-Mod. HA1, ¥ H 7F
BHK 4 fifg v 323k , 28 18] 4 4 922 52 't Sz Western blot
il 25 R KW, HA 5§ HAL £ ¥ e 7E BHK 24
JiL R IE 3R

AL B B HA 28 2 Uil e 15 R PR 2 46 4
B g ) AR 5 A S 5 R AT R R R
WY, REIKMER HA B EARCH HA Hifk (R
HAO) A H A7 B Ge 1 AN B fift AL 14 35 15 o Ak 4t
A, AT 2 1y A0 A K R O EE A HAL RN B
HA2 2 4~ Be . HA A 8K i J5 A Be 18 I J2os 25
AT P S A HA SR SR T A b 2R
1o H— G5 10 5 A5 5 I L 35 R Y A B
4AEER S, HA 7+ B 5 98 4 Xon T, g

FeAb 25 A G 0 A & S AR s LR GE . ARORE R Ak
1) HA KRB 5 T ALK 7= 28 LR 40 1k i o R b M40, A
WESE A H A 4 i 3% 38 HA 5 HAL &, o] LLFI
FH ECAZ 40 M 1) BH PR S B M R 4 L il HA B RS OE
R U AL RO S AR B A DT P 2 A A
mER HA &M,

AR TE i % T A AR 2 R P AR R
R A4 K AT B S FL sh 4 A
JR e R A B TR R R B A . AR T A RS T Ak
Ja GC & it i, 8 (7= i R R EAR . A 5%
S HT AL IS L R 51 8 S T LA E & G/
C WEFRHWF  NMREEART GC & &,

AR 45 A W R B Al A Y B 3R A KL
pSNAV-Mod. HA 5 pSNAV-Mod. HA1. fE#7F &
AN P IEA 235 . HA 23 B 8 05 | 2 A 4
PEBUIE . KR IS ML 7 A8 Y e 5 1 b R A
FEBT IR T o e h R R AR . R kA
B AEYEMER HA 248 5 DNA JE 8§ M F )
PR O, AFR M AR pSNAV-Mod. HA 5
pSNAV-Mod. HA1 B #% ik 8Kk iy Mod. HA
K Mod. HA1, HJ& HA Je HAT PR 1325 4E L -
Ap o8 B i O B RNA A BEL IR i 45 3% 38 37 8O
B RNA Bt & A Sl 5 & in = 28 5 AT e 1 8¢
R JLR M T Hik, Mod. HA } Mod. HA1 E.#;
FEREARM I K R IE WA G TP R 2K R IA W
JE TR e B & HINT & 370 25 7 Sk hil. X
T DNA ZEH (58, © A B A 1+, an 28 =
Vieal A A7 DNA Ze i, Haj O &k A T I IR
BB

(5% k]

[1] No author listed. Swine influenza: how much of global threat
[J]. Lancet,2009,373(9674) :1495.

[2] Kerr ] R. Swine influenza [J]. ] Clin Pathol,2009,62(7):577-
578.

[3] Neumann G, Noda T, Kawaoka Y, et al. Emergence and pan-
demic potential of swine-origin HIN1 influenza virus [J]. Na-
ture,2009,459(7249) . 931-939.

(4] 4 4. 2009 4F H AL HINT JEBFFEE 00 (1], b E 2 s
2009,29(6) :553-555.

Cai C. Study of 2009 influenza A (HIN1) virus epidemic [J].
Chinese Journal of Critical Care Medicine, 2009, 29 (6): 553~
555. (in Chinese)

[5] Mahy BW J,Meulen V T. Topley&.Wilson microbiology and
microbial infection. Volume 1: Virology [ M. 10th ed. London:
Hodder Arnold,2005.



11

FPRAL B T AR R HINT R 3 HA/ HAT BE N OR300 (9 #2828 R 0k 13

(6]

(7]

(8]

9]

(10]

[11]

(12]

[13]

Potter C W. A history of influenza [ J]. ] Appl Microbol, 2001,
91.:572-579.
Cox N J, Subbarao K. Global epidemiology of influenza: Past
and present [J]. Annu Rev Med,2000,51:407-421.
McDonnell W, Askari F K. DNA vaccines [J]. N Engl ] Med,
1996,334(1) :42-45.
SR O, WES7 20, N HSNT 38 25 1l 5 2 7 11 DNA S i 1y
H o LA B SRR 5T ()] 075 241, 2007, 24(5) : 366-370.
Xun L F,Yao L. H. Construction and immunogenicity study of
DNA vaccine expressing human H5N1 influenza virus hemag-
glutinin [ J]. Chinese Journal of Virology, 2007, 24 (5); 366-
370. (in Chinese)
Wang K, Holtz K M, Anderson K, et al. Expressionand purifi-
cation of an influenza hemagglutinin-one step closer to a re-
combinant protein-based influenza vaccine [ J]. Vaccine, 2006,
24(12).:2176-2185.
iKY ERMELL, BRIM L 4%, Magainin Hl cecA-mil $7 74 ik 3t
] 2 65 O A B A BB O B B T R sk R ik LT P EAEY
TR A 2004, 24(7) : 93-97.
Zhang S F. Cai M H,Chen P Y, et al. Codon optimization of
antibacterial peptide magainin and CecA-mil gene and over-ex-
pression in Pichia pastoris [J]. China Biotechnology.2004,24
(7):93-97. (in Chinese)
Teng D,Fan Y, Yang Y L,et al. Codon optimizationof bacillus
licheniformis blucanase geneand its expression in Pichia pas-
toris [ J]. Appl Microbiol Biotechnol,2007,74(5):1074-1083.
TR A TR e P N7 Uk i i S N A A R N
b B A B duan i rh iy 2 ik [0, b S R 2%, 2006, 21(2) < 121-
125.

Guo L,Zhou H L,Qu J G,et al. Codon optimization and ex-

[14]

[15]

[16]

[17]

[18]

pression of norovirus capsid proteins in insect cells [ J]. Chi-
nese Journal of Virology,2006,21(2):121-125. (in Chinese)
Wu X, Jornvall H, Berndt K D, et al. Codon optimization re-
veals critical factorsfor high level expression of two rare codon
genes in Escherichia coli : RNA stability and secondary struc-
ture but not tRNA abundance [J]. Biochem Biophys Res
Commun,2004,313(1) :89-96.

Nguyen K L, Llano M, Akari H, et al. Codon optimization of
the HIV-1 vpu and vif genes stabilizes their mRNA and al-
lows for highly efficient rev-independentexpression [ J]. Virol-
0gy.2004,319(2):163-175.

REUAR, EEAR. £ 8 5. B B0 g i dm 22 % 10 T Ak i
HPVI16L1 e K 76 B H A 7L 48 A b iRk [0, o D s A
W, 2007,2(4)  247-251.

Song ] D,Wang J] W,Wang M, et al. The optimization of hu-
man papillomavirus type 1611 gene following the insect cell
condon bias can achieve effective expression in both insect and
mammalian cells [ J]. Journal of Chinese Pathogenbiology,
2007,2(4):247-251. (in Chinese)

LARGE ¥ E F. 5. EBV-LMP2 J& 8 % 15 { £k X
HEARE KA RO [T] 3R 55 %, 2004, 24
(4):301-304.

Zuo J M,Zhou L, Wang Q,et al. The influence of gene codons
optimization of LMP2 on the protein expression and immuno-
genic character [ J]. Current Immunology. 2004, 24 (4):301-
304. (in Chinese)

Vieal. Influenza pandemic vaccine from Vieal company [ EB/
OL]. (2008-01-03). http:/www. vical. eom/produets/infeet-

iousdiseases/influenza. htm.

22-150) 5 N AJ H AR = Mo T -

XRILIT ] 2011 (R F=mIT)

QA i ) Chy RD 2 [ A HE — B9 e TR 55 4% 0™ o ol B9 2 Ml AR L ol 38 4 7™ il Jin T Jms 48 5
AR N Tolk FE AR TF 5 E AR I T H R W R P S LA I B R T R AR e R T
TR R AL IR AR E A RARAR T B A AP RO T T B R R B A A e A
LIRS
CA 7= o ) A AR CAR 7= o ) CHE & AR5 22-121) 5 v AR 7= b im T « BT B CHiR & 4R 5

Ve %l IS = 257 AT T ) g 300 AT B 1) AR T R AT AR AT B

H % :0351-4606085,4606086,4606089 (& H)
FHC R 95 K B e 2102 =

156 R Mk« 11 PG 48 R s T BUE AR 124
Hg %i:030012;
E-mail :ncpjg@163. com(ZE-& 1)),

M4k : www. nepig. com

nepjgxk@163. com(ZFF)) ,

FHD R R A 22-19) o 3 MR AT B E A 8 0. &4F 96 JU. 4

enpjgex@163. com (BT kO



