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Prokaryotic Expression of Hemagglutinin Genes of AIV H5 and H9 Subtypes

HUANG Wen-ke, LING Bao—zhen, LUO Qingfang, NIU Xue-feng, GUO Xiaofeng
(College of Veterinary Medicine, South China Agricultural University, Guangzhou 510642, China)

Abstract ; According to the known nucleic acid sequences of hemagglutinin( HA) genes of avian influenza
virus( AIV) HS5NI1 and HIN2, two different pairs of primers were designed and applied to amplify the
open reading frame of HA genes of ATV 0025 (H5N1) and KMIII (HIN2) from recombinant plasmids
pMD-HAS and pMD-HA9, respectively. The PCR products were sub-eloned into prokaryotic expression
plasmids pET32a( + ) and pET-28a( + ). The positive recombinant plasmids, designated pET32-H5
and pET28-H9, were identified by PCR and digestion with restriction-endonuclease. And then the recom—
binant plasmids were transformed into BL21( DE3 ) pLysS. The results showed that the recombinant bacte—
ria can express recombinant proteins after inducing with IPTG. The optimized IPTG mass concentration
and inducing time were confirmed as 1. 0 mmol/L and 4 —5 h, respectively. After SDS-PAGE analysis,
the expression proteins from recombinant H5 and H9 gene were 85 000 and 63 000, respectively. The re—
sults also suggested that the proteins were expressed as inclusion bodies in E. coli and had good immuno—

genicity.
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M1 :DNA marker VI;1:pET32-HAS F 415k PCR §73 ;2. pET32-HAS
BT BamH 1 Hind W 3EE Y] 53 pET32-HAS H 4 Fi k. BamH |
HRGY] 4. pET32a( + ) Bk BamH 1 BAEGY) ;5. pET32-HAS 41 Fik:
BamH 1 Pst 1 XUHf§Y) ;M2 : DNA marker IV
M1 :DNA marker VI;1: Amplification of HA gene from pET32-HA5;2.
Digestion of pET32-HAS by BamH I and Hind 1l ;3. Digestion of pET32-
HA5 by BamH 1 ;4. Digestion of pET32( + ) by BamH I ;5. Digestion
of pET32-HA5 by BamH I and Pst [ ;M2 . DNA marker IV

Bl 1 pET32-HAS5 (HEEYINE

Fig. 1 Endonuclease digestion of pET32-HAS

TR pET28-HA9 , 28 BamH 1  Hind TR
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pET28-HA9 Jif A% 3R A k.
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F 40 Tk pET32-HAS 1 pET28-HA9 #:4k BI21
(DE3) , 3K H 4 FET32-HA5 FMIET28-HA9. {14

M1 :DNA marker VI ;1.pET28-HA9 Hi2H Jit4i PCR 41 ;2. pET28-HA9
H A BTR BamH 1 Hind T XUEEY) ;3 : pET-28a( + ) J5UAL BamH 1 A
1,4 . pET28-HA9 T 4H JFi ki BamH 1 HAHGY] ;5 . pET28 HA9 i 2H it ki
BamH 1 Pst 1 ﬂﬁ&fﬂ;MZ;DNA marker [V

M1 :DNA marker VI;1: Amplification of HA gene from pET28-HA9;2.
Digestion of pET28-HA9 by BamH I and Hind 1l ;3 Digestion of pET28
( +) by BamH I ;4. Digestion of pET28-HA9 by BamH I ;5. Digestion
of pET28-HA9 by BamH I and Pst [ ; M2: DNA marker IV
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Fig.2 Endonuclease digestion of pET28-HA9
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M 8 BT marker; 1: BL21 75 152 & pET-32a ( +) Z 8k HY
BL21 #3K W ;3: K2 IPTG W5 (1 ET32-HAS H4 T ;4. 4 IPTC i+
B ET32-HAS B 755 4 IPTG i F#Y ET32-HAS5 4 7 28 7
TR BIULIE ;6 : 28 IPTG 559 ET32-HAS B T 9 1 B4 b

M : Pre-stained protein marker;1: E. coli BL21 cell;2: E. coli BL21 cell
with pET32a ( + ) ;3: Recombinant ET32-HAS un-induced with IPTG;
4. Recombinant ET32-HAS induced with IPTG ;5 :Pooled proteins of Re—
combinant ET32-HAS induced with IPTG and treated by ultrasonic ;6 ; Pu—
rified proteins of recombinant ET32-HAS5 induced IPTG

&3 ET32-HA5 SDS-PAGE HiJk&h R
Fig.3 SDS-PAGE analysis of ET32-HAS
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500 AR SR B LAY, R IH R I R W G 4y L
IR IARIE AR, WA 3 A 4.
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M 2 RS marker; 1:BL21 15 ;2. &% pET-28a ( +) &AM
BL21 AT ;3. K4 IPTG V53 ET28-HA9 T4 T ;4. 245 IPTG iE S
9 ET28-HAO 41 128 75 B 5 M UTUE ;5. & IPTG 5 5 (1 ET28-
HA9 A T ;6.4 PTG i T ET28-HA9 4 1194 1 itk

M ; Pre-stained protein marker;1: E. coli BL21 cell;2: E. coli BL21 cell
with pET32a ( + ) ;3: Recombinant ET28-HA9 un-induced with IPTG;
4 .Pooled proteins of Recombinant ET28-HA9 induced with IPTG and trea—
ted by ultrasonic;5: Recombinant ET28-HA9 induced with IPTG ;6 ; Puri—
fied proteins of recombinant ET28-HA9 induced IPTG

Kl 4 ET28-HA9 SDS-PAGE HLyk%:
Fig.4 SDS-PAGE analysis of ET28-HA9

PAGE. HR1G 2|5 H W E A KR/h—Buwr (&l 3,
4 Hiskits) AR TR STl SCR A EH 1
EHSE SN A2 B EA R D
FHXFHRHL, ULIE 3 FNEL 4.

2, WA ai Ak iy HAS 4 1K 2.948
mg/mL, WAL HA9 AL AN 3. 242 mg/ml.
2.5 RIEFFYIH) Western-blotting & 5E

ET32-HAS 43RBT Wit 5 ALV HS
S5 BHPE I3 R R, FE ARG 40 24 85 000 Ak
PR (O 257 | T 28 3 T8 ET28 -HA9 H 4 T AR L
IPTG #5519 ET32-HAS B4 TR A=Y X —&H
a4, 5N A LAAT, WAL S.
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M. 2 B BIYE marker; 1.8 pET-32a ( +) 24k BL21 FikTH ;2.
2 PTG 55 1Y ET28-HA9 T4 1 ;3 . KR4 IPTG 5 %19 ET32-HAS &
T 5428 IPTG T/ ET32-HAS H2H 1

M : Pre-stained protein marker; 1 : £. coli BL21 cell with pET32a ( +) ;2
Recombinant ET28 HA9 un-induced with IPTG; 3 : Recombinant ET32-
HAS induced with IPTG ;4 . Recombinant ET28-HA9 induced with IPTG

K5 HA5 &H Western-blotting
Fig.5 Western-blotting of purified HAS protein

ET28-HA9 H2H KI5 Y Ress i 5 AIV HO
SV SHPE LT SN, 76 A X 4 F B 24 63 000 Ab
PG4, T2 8RB ET32-HAS 4T AL
IPTG %5 514 ET28-HA9 T HR =P Lix —&H

M1 2 3 4
118000 e

85000 M

63 000 —p

47 000 “

M B e marker;1: 8 pET-28a ( + ) Z5 2 {KMAY BL21 FihH ;2
22 IPTG 5319 ET32-HAS H4 T ;3.4 IPTC 519 ET28-HA9 HH
F 34 KR4 IPTG #5319 ET28-HA9 H 4 T

M ; Pre-stained protein marker;1:E. coli BL21 cell with pET-28 ( +);2:
Recombinant ET32-HA5 un-induced with IPTG;3: Recombinant ET28-
HA9 induced with IPTG;4: Recombinant ET28-HA9 induced with IPTG

K6 HA9 EH Western-blotting
Fig.6  Western-blotting of purified HA9 protein

3 it

AMER A BT, i PCR Tk,
4% 5 N pMD-HAS H1 pMD-HA9 1 it 35 # 14 1
AIV0025 (H5NI) A1 KMIIT ( HON2) ¥RAY HA BEA.
FEHA3 7260 . HSNT EAY HA S 1 707 M
FRZLA, diih 568 A2 FEMR ; HON2 77 HA JE[A
1 683 MZAF BRI, Wt 560 SR ILRR ; I T
4 Tk pET32-HAS  pET28-HA9; M\ H 4 T ET32-
HAS5 Fl ET28-HA9 i Yj3Rik H5 FIHY 1. 28 SDS-
PAGE 43 #r & W . A X 43 [T 15 43 3l > 85 000 Fil
63 000, 5 IS THEE—E

AL T RilG Ik (pET32-HAS ) FaERL &
Fik (pET28-HA9)2 Fp ik )y kA7 33k, 24k Ho ik
2 P FRA T IR B 22 5, SRR X HA &3t
PR, P& T8 A Y, B LR (A28 10% ) ,3X
Al e HA 2L B R A G, 248 West—
ern-blotting A , i 52 T 41 85 (2 A R4S BT i
PE, XA HA 54188 2 s BB i il s 4 it 17
41 S A

AR TR ali Akt f v, b T B R R
(I 28 AR5 R FH T 2R 11 [l i A B SDS-—
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