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Abstract: To clone, express and characterize the HA and NA Protein of avian influenza A virus HON2.
On the basis of successful clone the full length HA and NA gene and sequence analysis of avian influ-
enza A virus HIN2, we were ligated part of the gene into pET32a (+) and full of the gene into
pGEX4T-1. An expression vector pET32a (+)/HA (cut), pET32a (+)/NA (cut), pGEX4T-1/HA,
pGEX4T-1/NA were constructed and expressed in E. coli BL21/rosetta induced by IPTG. Recombinant
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protein was purified through affinity chromatography column. Western Blotting and ELISA were used

to determine the antigenic of the recombinant protein. The recombinant capsid gene can be overex-

pressed in E. coli. SDS-PAGE result showed that the gene could express product as same as we expect.

ELISA and Western Blotting result showed that the recombinant protein has good antigenic. The HA

and NA protein of avian influenza virus HIN2 has been successful cloned and expressed, which could

be useful for developing diagnose reagents or vaccine of HON2.

Keywords: Avian influenza virus HON2, Hemagglutinin, Neuramidinase, Clone and express
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R A FEIMEAE YRR [ 1878 AR A BRI XY
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1.1 ##
BEoEE HON2  H A [ 5 101 B 428 i) 0

BT E RO B SR, KRB E. coli
DHS5a. E. coli BL21. E. coli Rosetta, DNA marker
g At 5 bR BB B BR A ® 7 A pET32a (+) Al
pGEX4T-1 # /A K Novagen 28 Al 7= i, pMD20- T #%
& . 1 marker & TaKaRa 23 &l 7= & BRI
fitt . T4 DNA %2~ NEB /A 57 f%; DNA Ploy-
merase. Reverse Transcriptase &7 TaKaRa /2 &) 7= fi;
DNA £ 5 RIS & L BURE DNA /il 4 1070 &
RNA il 5212050 &y Jb 5t bn LR £ A R 23 vl 77
Ni-NTAgrose & QIAGEN /2 & 7% & ; GSTrap 4B £ il
JENTHE Ny GE 22 w177 il HAh i) o 0 B4l il
1.2 7%

1.2.1 BREFEZS HIN2 ©EFAHERUE HA.
NA E FE BT FE: i 75 2 R 4 09 3 BCH 95 75 RNA

WO U B AT A . R4 GenBank R &R
YR RE HON2 JEFH1, Bt 4T X HON2 HA #iI
NA KA B51H. DRI RNA S BAR, 7
TG SRR AE R 4% 5k HA R NA SR #4E2D
By BS54 70°C fRi 10 min 5 HRETEVK -
A% 3 min, BEEHIMACIRE LYK Buffer, dNTPs
Mixture, RNase Inhibitor, Reverse Transcriptase I
RNase free Water, 42°C f4:7& 1 ho T iT514), LIk
i 1st-Stand JHBIAR PCR 444 DNA, 2N 2%
441 95°C 5 min; 93°C 30 s, 55°C 30 s, 72°C 2 min,
30 MR, 72°C 10 min, PCR 4505, £ 1%35
M P, Dk 4 5 BRPE B9 1 B 1% 3 R W 58 e v Dk
oy B, RS Il W ) & Il i gl A S v BE =
pMD20-T # A, ¥ AL R &2 40 DHSo,
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PCR %72, BHMEBOR AR A FRA w17
¥ E . 5197 51k H9-up: 5'-GCAGATA
AAATCTGCAT-3"; H9-down: 5'-TTATATACAAATGT
TGCATCTG-3'; N9-up: 5'-CCGACCCATCGAACAA
T-3'; N9-down: 5'-TTATATAGGCATGAAATTGATAT
TC-3',

1.2.2 HA. NA EEMERERERNBOEE: (1)
2 2k 00k pET32a (+)/HA (#8) . pET32a (+)/NA
(I EE: R4 HA. NA 8 AL P E AR
KL e 285 %, it 51 %) (pET-H9-up: 5-GAGAG
GATCCGCAGATAAAATCTGCAT-3"; pET-H9-down:
5-GAGACTCGAGTATTTTCTGTCTTTCTAG-3';
pET-N9-up: 5-GAGAGAATTCACCGACCCATCGAA
CAAT-3"; pET-N9-down: 5'-GAGACTCGAGCCTGT
TGATGCAGGTTTTTCCTTC-3"), LI & Ui J& o5 %

HON2 #5 [ 5 P B 5 40 B0k (pMD20- T-HA/NA) K
BT PCR 1S, W45 F4: 95°C 5 min; 93°C
30's, 55°C 30's, 72°C 2 min, 30 MEH; 72°C 10 min,
PCR 454 4 B #R#E 150 bp W sy 47 B 1) 437 i 0
PRP BRI HA FI NA FEFEFA . 4 1% IR fHEE
Jig ek oy B, e IRl sl Ak S5 XD, 55 H ) 9 el i
XUEFYIN pET32a (H)EURERE . FAL KIGHF R EZ
AL DHSo, PR FEREDY K% FE, PCR 4556 ) B
Tal, H4HFORL pET32a (+)/HA(EJH) . pET32a (+)/
NA(HJE)PCR FHM: s B 3% U s bR LR A BRA )
Wy

(2) T FEIAFRL pGEX4T-1/HA . pGEX4T-1/NA
PORE A AR HA HR SR DR P T 4 Ok i 5
W% i 51 W (GXT-H9-up:  5'-GAGAGGATCC
GCAGATAAAATCTGCAT-3"; GXT-H9-down: 5'-GA
GACTCGAGTTATATACAAATGTTGCATCTG-3';
GXT-N9-up: 5'-GAGAGAATTCACCGACCCATCGA

ACAAT-3"; GXT-N9-down: 5-GAGACTCGAGTTAT
ATAGGCATGAAATTGATATTC-3"), DL & Vi J&s 75

HON2 # [ 5 PR B 4 H 40 Bk (pMD20- T-HA) A5
#EAT PCR Y3, KN 25424 95°C 5 min; 93°C 30 s,
55°C 30 s, 72°C 2 min, 30 PFFF; 72°C 10 min,PCR
Pia K HA LR TP 28 1%3005 05 5E I H Tk
B, W IR Ak S R U, 5 TR] G e XS DTT Y
PGEXAT-1 #AREH: . T 40 KW FF 0 E 32 245 4t il
DH5a. FEHFEREY REEFE, PCR %E5E Y BHPE pEpE
Tk pGEX4T-1/HA . pGEX4T-1/NA PCR BHE
v B AL PR BB A R 2 w7 o

123 HA. NA BEEHBEFBEMRE: HHE
pET32a (+)/HA (#/H) . pET32a (+)/NA(H & ) [ hi 5
k. E. coli BL21 Star, FH¥: pGEX4T-1/HA . pGEX4T-1/
NA ki #1k E. coli Rosetta, PkEATLRE, R A
5mL SAHN A Z LB K373, 37°C 250 r/min
PRI . K B 5 mL B FRM 532 A 500 mL 254
NHUA R LB 8iFRh, 37°C Ry iR 2ot
Agoo = 0.6 B, A IPTG LMK E 1 mmol/L, H S
3h, BOUWERM, A PBS Uk 11K, —40°C Zfh 2
W, 1710 fRF1AY PBST (PBS, 0.5% Triton-X100,
pH 7.4)EIFHEA, Il PMSF ZZLWE N 1 mmol/L,
180 Hz #8 A B4, 4°C. 12000 r/min £ 30 min,
Ay SR IE RN 3%, SDS-PAGE R 7E A T-IT
TE (U B AL R 3R

1.2.4 FRiEF=¥H94E1L: (1) pET32a (+)/HA ().
pET32a (+)/NA (#)HE 4 ki ik =y glife: H
Ni-NTA agarose % QIAGEN Tt 72 4l fb A0, 1 14,
PBS &R . (2) pGEX4T-1/NA 4] JFiki 1577
Wik S M UTER TIRE T, H PBS
KRB HZ PE, | GSTrap 4B SEFIZHTEE, 4%
GE Tty kaifbdif .

125 #AHUFEMRBRFEMEEE: (1) ELISA &
DU DA B e 1) e 3k SR Al B L be IR i A, B BE A
B S & 1B 3 HON2 IS 1E y—4t, HRP #p
IEMEPLR 1gG h=dt, #F47 ELISA fill, Jfi%s
P X HE T A 8 17 /0N BRI ¥ A B X6 R, R 0 A AR
OD HRTHMEX I oD {5 2 5L A, (2)
Western blotting EFEk:IN: LIS A PR, H#
P& YT HSNL s /E 8 —¥t, HRP fRid iy
Pt 1gG M P, JE4T Western blotting E[J 7545,
F RS0 BL2/rosetta A B4 X6 IR,

2 iR

2.1 HIN2 mEHEEFEHREBNUE HA. NA £H
B 5 bE

JiEE RNA Bl 2% 5% ) PCR 145, Big
W FL VK 7 3 I8 3] 1700 bp H1 1400 bp 2647 1 5574
(K1), M5 T 2#kE B E15 B 24 FH I 5
BE, WP Es 0T, HLMAIE T HIE HON2 R
F4) i 258 2 N 22 S R I R A

© PERFRHEDTRAATIESHIEIR  http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



884 wehGEHR

2010, Vol.37, No.6

bp

1500 —|

900 —
700 —|

500 —
300 —

1 HAFI NA EE® PCR ¥ #EE

Fig.1 PCR for HA and NA

7E: M: DNA marker; 1: HA 3£ K PCR 455 2: NA #:[H PCR 5.
Note: M: DNA marker; 1: PCR for HA gene; 2: PCR for NA gene.

2.2 HA. NA EEMERBRIERRNEE
PCR =) 28 1 %35 I R 56 I Hha Uk 43 B, JE IRl
aifb 5, bR A 5 OB, R s R AR Y
fili kb B pET32a (H)EARF pGEX4AT-13k K, %4z,
AL KM FEEE E. coli DHSq, /N4 Bk IS 47
XU YI A PCR %5, HL VK5 /s IE 8 R/ 4%
H(E2RE 3), W4 R e, £ H R
Z W E e F] pET32a ()3 AAF pGEX4T-1
B L

2 FHERIEFRHR pET32a (H/HAERE). pET32a (+)/
NAEE)EE] & PCR £E

Fig. 2 Enzyme digestion analysis of recombinant plasmid
pET32a (+)/HA (Cut), pET32a (+)/NA (Cut)

H: 1: pET32a (+); 2: pET32a (+) BamH 1 Bifi§); 3: pET32a (+)/
HA(#5); 4: pET32a (+)/HA(#JH) BamH 1 $.[§Y]; 5: pET32a (+)/
HA(#%) BamH UNot 1 W §Y); 6: HAGUE) 7 BL PCR 7™¥y; 7:
pET32a (+)/NA(#H); 8: pET32a (+)/NA(#H) EcoR 1 Hififi)]; 9:
pET32a (+)/NA(#J8) EcoR 1I/Xho 1 XUEHI; 10: NA(HE) B
PCR =4j; M: DNA marker.

Note: 1: pET32a (+); 2: pET32a (+) digested with BamH I; 3:
pET32a (+)/HA (Cut); 4: pET32a (+)/HA (Cut) digested with
BamH 1; 5: pET32a (+)/HA (Cut) digested with BamH I and Not I,
6: PCR for HA (Cut); 7: pET32a (+)/NA (Cut); 8: pET32a (+)/NA
(Cut) digested with EcoR I; 9: pET32a (+)/NA (Cut) digested with
EcoR I and Xho I; 10: PCR for NA (Cut); M: DNA marker.

http://journals.im.ac.cn/wswxtbcn
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1 2 3 4 5 6 7 8 9 10M bp

3 FAFIAFRKL pGEX4T-1/HA . pGEX4T-1/NA HIfiG1]
® PCREXE

Fig. 3 Enzyme digestion analysis of recombinant plasmid
PGEX4T-1/NA

1¥: 1: pGEXA4T-1; 2: pGEX4T-1 BamH 1 #ifi§Y]; 3: pGEX4T-1/HA;
4: pGEX4T-1/HA BamH 1 #.fifiY]; 5: pGEX4T-1/HA BamH 1 /Xho 1
W], 6: HA F Bt PCR F=¥J; 7: DNA marker; 8: pGEX4T-1/NA;
9: pGEX4T-1/NA EcoR 1 #.fil{1]; 10: pGEX4T-1/NA EcoR 1/Xho 1
WAGEY); 11: NA /Bt PCR 7=4).

Note: 1: pGEX4T-1; 2: pGEX4T-1 digested with BamH I; 3:
pGEX4T-1/HA; 4: pGEX4T-1/HA digested with BamH I; 5:
pGEX4T-1/HA digested with BamH I and Xho 1; 6: PCR for HA; 7:
DNA marker; 8: pGEX4T-1/NA; 9: pGEX4T-1/NA digested with

EcoR 1; 10: pGEX4T-1/NA digested with EcoR 1 and Xho I; 11:
PCR for NA.

2.3 HA. NA EHMERBMRIE
Rk L FRIA W E. coli BL21/rosetta, 4

1 mmol/L IPTG 5% 3 h )7, SDS-PAGE Hi Jk K|, A
WARS MR, i SRR . v
30T R AR O AR R TR R A

24 FIEFHIHIGL

2.4.1 pET32a (+)/HA(Ei%E). pET32a (+)/NA(EL
B)EHERNRIEFYRI4L: FH Ni-NTA agarose
FHMZHT LAk, 7 8 mol/L JRZE (pH 4.5)
PE NG BF Bradford i ) A7 9k ZU A B (0 A fk, &
SDS-PAGE #ill, R H W E A58 4ifh, K
IR A R 90%LL B, WY
3 g/L (B 4 FIE 5). Zlifb)5 & A% PBS S M M
JE A

2.4.2 pGEX4T-1/HA. pGEX4T-1/NA EARFRRIFE
BB B RS R DIER TIRE S, A
PBS R B H 2 M, | GSTrap 4B & HZMTiE,
1 10 mmol/L & A B H Ik e i Bsh Bradford 5]
HorFlp it fk, 4 SDS-PAGE A&, FHHH K
HEEMRAifl, HrhRBEAAE S EEAN 90%
VI L, WEE N2 3 g/Ls
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4 HAEBAERMFIEFMANL

Fig. 4 Expression and purification of HA

T M: R marker; 1 K% IPTG 5519 BL21; 2: IPTG %5
9 BL21; 3: MSTETHSG 13%; 40 IPTG WS R MR FE M, 5 4
EIMEN.

Note: M: Protein marker; 1: BL21 before IPTG induction; 2: BL21
after IPTG induction; 3: Ultrasonic supernatant after IPTG induc-

tion; 4: Crude extract of infusibility protein; 5: Purified recombi-
nant protein.

5 NAEHEQRIFTEMAL

Fig. 5 Expression and purification of NA

E: M: T marker; 11 R PTG %5040 BL21; 2: IPTG %35
9 BL21; 3: M HE B 40 IPTG BRI EER; 50 4
IERIER.

Note: M: Protein marker; 1: BL21 before IPTG induction; 2: BL21
after IPTG induction; 3: Ultrasonic supernatant after IPTG induc-
tion; 4: Crude extract of infusibility protein; 5: Purified recombi-
nant protein.

2.5 @FEMREFEENETE

2.5.1 ELISA: filZ5 R s HAENSRINE
TEYREE HON2 IV A PN O, $ER Rk E 4
HEESWEEE B A AR S0 M B )
2.5.2 Western blotting: 53 /R B4 H S0Pt
BUEYR T HON2 I BN A e Sk St 7k, 4y
FRA/NG I —Z((E 6 FE 7).

Negative 1 2 M kD

100

66

40

30
24

6 BHEEASRMEREFSE HIN2 IMER Western
blotting 4 #7 (#%2)

Fig. 6 Western blotting analysis recombinant protein and
avian influenza virus HIN2 antiserum (Cut)

7E: Negative: BL21; M: Fii4eE (4 marker; 1: NA B4 E ; 2: HA

HEAENA.
Note: Negative control: BL21; M: Prestained protein marker; 1: Re-
combinant protein NA; 2: Recombinant protein HA.

Negative 1 2 M kD

100
66

40

30
24

B7 EHEAS5RMERBHFE HIN2 MEH Western
blotting 7 #7 (£ 1<)

Fig. 7 Western blotting analysis recombinant protein and
avian influenza virus HON2 antiserum (Full length)

1 Negative: Rosetta; M: Y42 1 marker; 1: HA A&, 2:

NA EHEN.
Note: Negative control: Rosetta; M: Prestained protein marker; 1: Re-
combinant protein HA; 2: Recombinant protein NA.

3 it

B BN 7 (Avian influenza virus, AIV)JE T 1E
K TR RHAL B 28, o 7 S DR 4 o 43 1 B R R R
B RNA M EE, SEHALIKZN 13.6 kb, HR/NAEER)
8 MNIEDN B4, Wt PB2. PB1. PB3 R4,
MEERHA), MAEARIENA), ZHEHNP), F5
FEH M1 MEFEEEA M2, JEZ5ME A NSI,
NS2 10 FOARF LR =41, SIV i) RNA A Ef
4 M B 6 43 gmis 2R HA MM &2 MR NA,
BT R B A A AR . BT R IR IR
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BURTE HA TR 16 4>, NA FRIA 9 AU A
TR 1 A A 22 5 A8, A% WAL 22 8] TG Il ¥ 2 58
N

IR W], HON2 WA ATVHA JLPR 20 d  m
FEREEAZ —, U =RIERIE A7 7E T30 51 3% 1,
HA J& TV BT B A0 Jepe 55 Ak, e 2 W BT
I L K R 9 B 1) 1 2 R S B0 ) T 4k
A SCHERVE T, HA J& ALV R4 P e i £ 241
i, AR DA SR S R R e A, T HL
AT DAL 7 Az 4 M35 1 0K B 48 L (CTL) S
KIGFF R 2R3k R G AN BET BRI T BAZ L (5 5
KRB, BB T L5 5 K HA BT
ik, HA 7 M ERE HA1 5545 HA2 [X; HAL X 5
T 20 R T Y 32 AR PR 25, HA2 X518 E 40
i i & A A Il TV HEATE E408E. FTLL,
X HA & H IRFFE 0T B 1 TV 42 A MG E4niA E 2
1/';)5‘;][18—19]0

TR TG (NA) SRR AL A B IR 75 U2 2
JI R b 1 2% DB B 1 22—, ELA BT AU
39 T X R 2t ) 4= G K W B T RO FE R T 1Y
BUCARBEL, S0 mE B LA G, TR
T, NA VBN —FhEZ IR IR, HA
B, % 2R AR B RE S LR A R
MR, AT ™ A B A BOR AN RE 58 4 LA 8 7
Bk, BT BEARAILAA A 1 s 1 52 KO, IR I R
SEAR . T NA FE AR A4 2 IO PRV Ja e pll
5 AT R N bR 5 HA B2 NA By, 3l —5E
FREE it S IR BRI O ORI . H T, NA 2R
FITEVS 3 S 3% 1 J7 1 VR, R 78 28 SUOR 3
77 T A T RE B SR IF 5 B A 202

B U T Y A TV Rk & 4k B H AT oA
AR T B A, PRI 0RO e DR TR A R P
W AR AT T R TG R ARk, R I
HFELMBEARNERE, AILTEAR T HT & RN
W A2 W, 0 R i 8 410 ) (HLT) 3 0 G U 7 1t 56 3R
HA) B, HIEAR B  H (AGP) il 56 £ i bt A%
EEAMBUR, HAE AR A, #MALEE . phs
SRR A ) R A S I A vk o LA EOX RN
TIRPLIARY ELISA kT TP . FRIE X &
TR M, BARCE/R#Sr T AGP. HI

http://journals.im.ac.cn/wswxtbcn

F1 RT-PCR SRR AR, (AHPUFE A T &4k ik
AR SE R TR, AR BUR AT R R R SRR
BEAG T difh . RAREGE, HAFTERG MR 2
SyiEE, e T AEE R B

AHIEFE N A% R A R G A ARG, HRAE
B AR, 1 TR, I H R E
FL5 Tl S5 P, RN TR T HAL
NA LD 55 BRI, SR R ol J A% 3R a8 2 Ak
pET32a (H)H MM pGEX4T-1 H KK HKAF Sk
) HA FI NA A, 455 R W ARFRBRGEHEA
Tk FEAHZE K, pET32a (+)/BL21 H% A 15 5] 33k,
pGEX4T-1/rosetta ARS8 ik, UL T L#Em
IR RG S ME LI A FRIE, pET32a (+)/BL21
TR RANRIR, AT RESE o BT 51 5 3k 3587
o8 IR 0 0 ah e, BELAG2E 1 B R 46,
ks 43 V)2 3k ER A HRL) 150 bp FHAE K,
LSRR 5 8 F, — M 7 DN EIER D AT —
AR P E R, D)2 kR AR INB F Be N S R
M) G i 1 M, 5 SR SRR SR R R, U R
AT T AR, UL LA R R T A 5 R
ik KM pGEX4T-1 #ARFEER A5 5 I HA Al
NA ZE K, 255 HA Ffl NA #8348 T @3 Eik

B 2 B T I AT B I e e RO, S
S8 1 B0 K 1 FH I E 2 R P R AT B e R A R e g
P A IR IR, AR TR T & A DG
WAL TR AT N T 3
Bigt: AFAGABMBHARFRRALDARA
ROBA IR B 0 B, RS 3T AR S 69 R A
AR

2 % X Mk
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