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Expression of AIV subtype HSHA H7HA and H9HA

Hemagglutinin Gene in Pichia pastoris
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Abstract The expression of the hemagglutinins of Avian influenza virus H5S H7and H9 subtypes was studied in this article by
Pichia pastoris  one of the eukaryotis expression systems. Three reconstructed expression plasmids and engineering strains

named pPICOK-HSHA pPICO9K-H7HA pPIC9K-HIHA and GS115/pPICOK-HSHA  GS115/pPICOK-H7HA  GS115/pPICIK-
HOHA repectively were obtained. The reconstructed yeast engineering strains were identified by MD and MM plate selecting and
PCR. The induced interests proteins were examined by SDS-PAGE and Western-bloting the results showed that the interest genes
were expressed exactly. And this will be helpful in the future study of antigen detection and antibody detection kit as well in the

subunit vaccines developing.
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2005
H5N1 3
! OIE A
RNA A
Hemagglutinin HA

Neuraminidase NA HA

15 NA 9
HA
> H5HA H7HA

H9HA

HSHA H7HA H9HA

1
1.1
pPICOK
GS115 pUCm-H5HA pMD18-
H7HA pMD18-HO9HA
1.2
T4 DNA
CIAP DNA 1
Klenow Taq DNA Marker DI2000 A-EcoT14 1
digest TaKaRa Promega
IeG BCIP NBT TEMED
Promega Sigma
H5HA H7HA  H9HA
Pepton YNB
Biotin D-Sorbitol RNase
Marker

1.3
pPICOK-H5HA pUCM-TH5HA
BamH]1 EcoRV
pPICOK EcoR 1
T4
pPICOK-H5HA
pPICOK-H7HA pMD18-TH7HA
Sal | EcoR |
pPICOK SnaB 1 EcoR 1
T4
pPICOK-H7HA
pPICOK-HO9HA pMD18-TH9HA
BamH 1 Hindlll
pPICOK EcoR 1
T4
pPICOK-H9HA
1.4
80uLL 5 ~20pg
Sac 1 Bglll  Sal 1
0.2cm
Smin ECMS830
1500V 25uF 2000
ImL 1mol/L
200 ~ 600pL MD 30°C 2
~3d
1.5
MD MM 28 ~30°C 2 ~4d
MD MM
PCR
1.6 DNA
Sml. YPD 28 ~
30C 16h 12000r/min Imin
Sml. ddH,0 200p.L
Breaking buffer 200pL 0.5mm
200pL 3min 12000r/min
3min 2.5 DNA
400pL TE PH8.0 4pL. RNase
10mg/mL.  37°C 25min :
1 400p.LL 10pL. 10mol/L
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10min 70% 20pL TE
1.7 PCR
DNA
PCR

P1 5'-TACTATTGCCAGCATTGCTGC-
3" P2 5'-GCAAATGGCATTCTGACATCC-3'

96C 300s
94°C 60s 55°C 60s 72°C 120s 30
72°C 10min 1%
DNA H5HA H7HA  HO9HA
1.8
-20C
100mL YPD 28 ~ 30°C  250r/min
16 ~ 18h 100mlL. BMGY
28 ~30°C 250r/min OD 2~6
16 ~ 18h 1/5 1/10
BMMY 28 ~30°C 250 r/min
2~6d 24h
0.5% ~1.0% 24h ImlL
1.9
GS115/pPIC9K-M-Np
4°C 10000r/min
10min 10% 20%
30% NH, ,S0,
Dot-ELISA
55% 65% 15% 85%
NH, ,SO, 4°C 10000r/min
10min Dot-ELISA
1.10 SDS-PAGE
BMMY
2 Loading buffer
SDS-PAGE
1.11 Western blotting
SDS-PAGE
5% H5HA H7HA
H9HA

IsG BCIP/NBT

1.12

95%
2d 3d 4d 5d
2.0% 2.5.%

85% 5%

65% 55%
0.5% 1.0% 1.5%
100 150 200 250 pH

3.04.05.06.07.0 8.0

1.13
2003

Al Bl C1 D1

pPICOK H5HA H7HA  HY9HA
1:400 H5HA
H7HA  H9HA 400

100p.L

PBS 3 H5HA
H7HA  H9HA
37C 30min
1 ~ 2min
2 Al B1 C1 D1
100pL

37°C 30min
3
BCIP/NBT 90pL 2~
3min 11. ImlL +
88.9mL 90

490nm 0D 4, oD
=0.2 0.18< 0D <0.2 1

OD <0.18
1.14
1.14.1
ODyg OD
mg/mL =1.45 % 0Dy, —

0.74 x 0D,
1.14.2 30uL
H5HA H7HA H9HA SDS-
PAGE R250
CS-9000 560nm
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8500 2310 220 10000 820
2 220 Sac 1
2.1 3
2.1.1 pPICOK-H5HA
pPICOK-HSHA  Kpn |
88300 1600 612 8300 2100 .
612 Sac 1 9000 — 2000
2000 9500 1500
Sal I Not | 1
1 r 4 4 5 87

— 200bp

1 pPICOK-H5HA
Fig.1 Enzyme digestion profile of recombinant
plasmid pPICOK-HSHA
1 Plasmid pPICOK-HSHA 2 Sal I 3 DNA marker AEcoT 14 4
Not1 5 Kpnl 6 DNA marker DI2000 7 Sac | .

2.1.2
pPIC9K-H7HA
Bgl 1l
2

pPICOK-H7HA
BamH [ 9070 1930

8600 2403

b
— &S

— 1040

2 pPICOK-H7HA

Fig.2  Enzyme digestion profile of recombinant
plasmid pPICOK-H7HA
1 plasmid pPIC9K-H7HA 2 DNA Marker AEcoT 14 3 Bglll 4
DNA Marker DI2000 5 BamH |

2.1.3
pPICOK-H9HA

pPICIK-HOHA
Xba 1

3 pPICOK-HO9HA
Fig.3 Enzyme digestion profile of recombinant
plasmid pPICOK-HO9HA
1 plasmid pPICOK-HO9HA 2 DNA marker AEcoT 14 3 Sac I 4
DNA marker DI2000 5 Xba | .

2.2 PCR
PCR GS115/

pPIC9K-H5SHA 1.9kb
H5HA 1.70kb + 198bp
GS115/pPIC9K-H7THA
1.9kb H7HA
1.68kb + 198bp GS115/pPIC9K-HO9HA
1.9kb
H9HA 1.7kb + 198bp
4
2.3 SDS-PAGE
BMGY  BMMY
70%
1/10 PBS pH7.4
SDS-PAGE GS115/pPIC9K-
H5HA 62.0kD
GS115/pPICO9K-H7THA
61.8kD GS115/
pPICOK-H9HA 62.0kD
5a~c
2.4
ELISA 0D ,,
pH
80% 1% 4d
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by by

— 2000 — 2000
— Lo — 1000
— 750 — 750
— 500 — 500
— 200 — 200
— L0y

4 H5HA H7HA H9HA PCR

Fig. 4 PCR Identification of yeast recombinants of HSHA H7HA and HOHA

A 12 GS115/pPIC9K-HSHA 3 DNA Marker DI2000 4 GSI15/pPICOK B 1 2 GS115/pPIC9K-H7HA 3 DNA Marker DI2000 4 GS115/
pPICOK C 1-3 GS115/pPICOK-H9HA 4 DNA Marker DI2000 5 GS115/pPICIK.

4 13
K - = e — 70
- kT2
— S
6.0 = — — — 70
— —u - -
G — 660 — G20
' — 2.0
| —
J—
A B
5 H5HA H7HA H9HA SDS-PAGE

Fig. 5 SDS-PAGE of the expressed HSHA H7HA H9HA from cultural supernatant of GS115/pPICOK-HSHA
GS115/pPICOK-H7HA and GS115/pPICOK-HOHA

A 1 Marker 2 GSI15/pPICOK 3 -10 GSI115/pPICOK-HSHA B 1 Marker 2 GSI15/pPICOK 3-4 GS115/pPIC9K-H7THA C 1 GS115/pPICOK-
H9HA 2 GS115/pPICOK 3  Marker.

1 2 a4 1 2 3 1 2
kD kD kD
— — 070
80 m— I F —_— —62.0
p—
——
A — B [
6 Western blot

Fig.6  Western blot for products of GS115/pPIC9K-HSHA  GS115/pPIC9K-H7HA and GS115/pPIC9K-HI9HA

A 1 Marker 2 GSI15/pPICOK 3 4 GS115/pPICOK-H5HA B 1 GSI15/pPICOK 2 3 GSI15/pPICOK-H7HA C 1 GSI15/pPICOK-HOHA 2

GS115/pPICOK.
1.8~2.5 18% 18.5% 17%
2.5 47.9mg 51.5mg  44.5mg
SDS-PAGE 560nm 2.6 Western blot
SDS-
H5HA H7HA  H9HA PAGE
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AIV
H5HA H7HA HOHA
62kD AIV
6 A~B
2.7 ELISA
ELISA GS115/pPICO9K-HSHA  GS115/ ELISA
pPIC9K-H7HA GS115/pPIC9K-H9HA 1993 Kodihalli
0D,y =0.2 GS115/pPICOK -ELISA DAS-ELISA  ELISA AIV
0D, <0.18
H9HA HOHA  H9HA 1 AV ELISA
1 ELISA AlV
Table 1 experimental result of ELISA ELISA
Detected sample OD . A
PBS 0.05 0.06 0.08 H5 W7 H9
GS115/pPICOK 0.10 0.13 0.11
' HSHA H7HA
GS115/pPIC9K-HSHA 1.58 1.62 1.44
GS115/pPICO9K-H7HA 1.67 1.72 1.53 HOHA ELISA
GS115/pPICO9K-HOHA 1.38 1.46 1.41
H5HA H7HA  H9HA AIV
3
AOX1
Prox ELISA
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