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Abstract Hypodermin C HC ¢DNA was amplified from recombinant pGEM — T/HC  cloned in frame with the signal sequence
in yeast vector pPIC9k. The plasmid was linerarized and transformed into Pichia pastoris GS115 strain by electroporation method.
Recombinant strain was screened by G418 resistant and further confirmed by PCR. The recombinant strain which contains insert
was induced in the medium containing 0.5% methanol. The supernatant was collected and then purified by anion exchange
chromatography. SDS-PAGE indicated that the target protein is around 28kD. Western-blot showed it can react with rabbit-anti
HC serum. Gelatin substrate SDS-PAGE displayed it had enzyme activity. Provided a method to produce enough antigens for

carrying out extensive immunological analyses.

Key words Hypodermin C  Pichia pastoris expression and purification

6-9
12
3 C Hypodermin C HC
10-12
Enzyme-Linked Immunosorbent Assay ELISA 25223D HC 230

Received  October 20 2006 Accepted December 18 2006 .
This work was supported by the grant from the Collection and Preservation of the Important Parasite of Poultry and Livestock No. 2002DEB10050 .
* Corresponding author Tel —+ 86-21-54085785 E-mail he-guosheng@ yahoo. com. cn

No.2002DEB10050
© PERZERMEMHARTATIHESHIEL http://journals. im. ac. cn



553

30
HC
13
Casais ™ 1998 HC
ELISA
15 16 HC HC
ELISA
HC HC
HC
HC
HC
17
C
1
1.1
1.1.1 Pichia GS115 Pichia
pPIC9k
DH5«a pMD18-T
TaKaRa HC pGEM-T
1.1.2 Not I EcoR 1
Sal 1 TagDNA
HC HC
IgG-HRP
Marker
AKTK purifer Mono Q HR5/5  Amersham
Bioscience Stirrel 10000D
Milipore
1.2
1.2.1 PCR
HC 18 EcoR 1 Not
1 -

hpl GCAGAATTCATAATCAATGGATACGAAG
hp2 GCAAGCGGCCGCTTAAAATATTATACCAG
1.2.2 pPICOk-HC

pGEM-T/HC
hp1/hp2 PCR
50°C 45s 72°C lmin 30
pMD18-T

94°C Smin 94°C 45s
72°C 10min PCR

Not 1 /EcoR 1 HC
pPIC9k pPIC9k-HC

PCR

1.2.3
pPIC9k-HC  Sal |
2.0kv 200k} 251 F
GS115 MD
30°C 2~5d 96
200pL YPD
MD His*
30C 2d 96
190pL. YPD 96
101 96
30°C 1d
30C

10pL Img/ml. G418  YPD
30C Mut*
PCR pPIC9k-

HC GS115
1.2.4
30°C 250r/min

2~6 4000r/min
0.5% BMMY
30°C 250r/min 24h

0.5% 60h

BMGY

Smin

0Dy

SDS-PAGE
Western-blot
SDS-PAGE 100V 1h
NC 1% 1.5h
1 500 HC
IgG-HRP 1:2000

1.2.5

PBST 3
1 h PBST 3
1 h PBST 3

Smin

SDS-PAGE
2.5% TritonX-100 4°C
0. 1mmol/L Tris-HCI pH7.5 1mmol/L CaCl,

37°C 60min

0.1%

19

ol 250 2 e MR SR ATIBE S 4R850 http:// journals. im. ac. e



2007 Vol.23 No.3

554 Chinese Journal of Biotechnology
Stirreel 1/5 25mmol/ .. 3 3 & 7
L Tris-HCI pH 8.0 2h 1 72—
662 —
0.22um AKTA
27— -
purifer Mono Q HR 5/5
Amersham Biosciences 2M 30—
NaCl 25mmol/L Tris-HCl pH8.0 _
ImL/min 2mL 280nm UV A .
SDS-PAGE 14—
280 nm 2 60nm 1 HC SDS-PAGE Western-blot
Fig.1 Analysis of SDS-PAGE and Western-blot of HC
M protein mocular weight marker 1 7 protein from recombinant HC
mg/ml. = 0D,y % 1.45 — 0Dy, % gene strains 2 6 protein from control strain 3 positive HC 4 5 purifed
HC.
0.74
1.2.7 S2
S2
0.5pg 1.0pg 2.0pg Western-blot
1.2.5
2
2.1 pPIC9k-HC
pPICk-HC 2
HC Fig.2  Gelatin SDS-PAGE
1 purifed HC 2 protein from recombinant HC gene strain 3 protein from
control strain.
22 SDS-PAGE
Img/mL G418 YPD i
. 1 ImageMaster VDS Amersham
Mut
2.3 70%
' 1
1.2.4 Img/ml, G418 YPD Westem ,
1 2 3 4 s}
SDS- PAGE 1 ;
GS115 pPIC9k-HC
28kD - ey
pPICOk
3
Fig.3  Compare of the reactinogenicity of different rHC
Western 1 HC 1 3 5 tHC from Pichia pastoris 0.5pg 1.0pg 2.0pg respectively 2 4
28kD HC 6 rHC from S2 0.5pg 1.0pg 2.0pg respectively.
2.5 S2
Western-blot 3 0.5p¢
2 s2
1.0pg  2.0pg
2.4
S2
T7%B 17%B

© HERFRHEMHARAATIRSHETD g/ journals. im. ac. cn



555

S2
3
rHC * GST
GST
HC
20 3
HC
HC
3.5 mg/LL S2
His
6mg/L. 10mg/L
HC
HC
17 21
HC
GS115
pPIC9k pPIC9k Kanamycin
G418
3 96
G418  YPD
G418 1 mg/mL
PCR
121 mg/L
HC

HA HC
A 2
HC
HC N-
0- 18
Ser  Thr
rHC S2
HC HC
S2
21
14
S2
rHC HC
HC S2
HC HC
HC
HC
HC
HC
70%
Western
Western
HC
S2 HC
4C
HC
HC

© PERFRHE DRI TIK S SHIER

http://journals. im. ac. cn



2007 Vol.23 No.3

556 Chinese Journal of Biotechnology
Biochem 1979 101 2 385-393.
12 Pruett JH  Temeyer KB  Burkett BK. Antigenicity and
immunogenicity of Hypoderma lineatum soluble proteins in the
REFERENCES bovine host. Vet Parasitol 1988 29 1 53 -63.
13 Boulard C  Villejoubert C Moire N. Cross-reactive stage-specific

1 Papadopoulos E Himonas C  Boulard C. The prevalence of bovine antigens in the Oestridae family. Vet Res 1996 27 4-5 535
hypodermosin Greece. Parassitologia 1997 39 4 431 - 433. —-544.

2 Frangipane di Regalbono A Capelli G Otanto D et al. 14 Casais R Martin Alonso JM  Boga JA e al. Hypoderma
Assessment of cattle grub  Hypoderma spp. prevalence in lineatum  expression of enzymatically active hypodermin C in
northeastern ltaly an immunoepidemiological survey on bulk milk Escherichia coli and its use for the immunodiagnosis of
samples using ELISA. Vet Parasitol 2003 111 4 . 343 —350. hypodermosis. Exp Parasitol 1998 90 1 14 -19.

3 Guo YH Chi GM Bao HM et 15 Panadero R Lopez C  Carballo D et al. Assessment of a
al . Brief introduction of epidemic and prevention of hypodermosis in recombinant antigen versus natural hypodermin C  for the
bovine in inner Mongolia. Chinese Journal of Veterinary Parasitology serodiagnosis of hypodermosis in cattle. Parasitol Res 2000 86

2002 102 1-4. 1 67-68.

4 Cao SG . The investigation on the harm degree of 16 Boldbaatar D Xuan X Kimbita E et al. Detection of antibodies
Hypoderma bovis on the . cattles in diferrent height above sea level. to Hypoderma lineatum in cattle by Western blotting with
Chinese Journal of Veterinary Parasitology recombinant hypodermin C antigen. Vet Parasitol 2001 99 2 .
2004 12 4 . 16-17. 147 - 154.

5 Zhang JL . Brief introduction of epidemic of hypodermosis 17 Cregg M Cereghino JL. Shi J et al. Recombinant protein
in bovine in maqin. Chinese Qinghai Journal of Animal and expression in Pichia pastoris . Mol Biotechnol 2000 16 1 23 -
Veterinary Sciences 2004 345 . 17. 52.

6 Webster K A Giles M Dawson C. A competitive ELISA for the 18 Moire N Bigot Y Periquet G et al. Sequencing and gene
serodiagnosis of hypodermosis. Vet Parasiol 1997 68 1 -2 . expression of hypodermins A B C in larval stages of Hypoderma
155 - 164. lineatum . Mol Biochem Parasitol 1994 66 2 233 —240.

7 Boulard C Villejoubert C Moire N et al. Sero-surveillance of 19 Sun Y Gu YX Xu MQ et al.
hypodermosis in a herd under therapeutic control. Effect of a low Separation and purification of hypodermin A on monolithicanion
level of infestation. Vet Parasitol 1996 66 1-2 109 -117. exchange columns. Chinese Journal of Veterinary Parasitology

8 Boulard C  Villejoubert C. Use of pooled serum or milk samples for 2003 111 1-3.
the epidemiological surveillance of bovine hypodermosis. Vet 20 Broutin I Armoux B Riche C e al. 1.8 A structure of
Parasitol 1991 39 1-2 . 171 - 183. Hypoderma lineatum collagenase a member of the serine proteinase

9 Otranto D Testini G Sottili R et al. Screening of commercial family. Acta Crystallogr D Biol Crystallogr 1996 52 Pt2 380
milk samples using ELISA for immuno-epidemiological evidence of -392.
infection by the cattle grub  Diptera  Oestridae . Vet Parasitol 21 Cregg JM Vedvick TS Raschke WC. Recent advances in the
2001 99 3 241-248. expression of foreign genes in Pichia pastoris. Biotechnology =~ N

10 Boulard C. Preliminary study of crude collagenase extracted from the Y 1993 11 8 . 905 -910.
1st stage larva of Hypoderma lineatum  de Villers . C R Acad Sci 22 Xu MQ Gao XC Sun Y et al.
Hebd Seances Acad Sci D 1970 270 10 1349 - 1351. Hypodermin A expressed in Pichia pastoris system. Chinese Journal

11 Lecroisey A Boulard C  Keil B. Chemical and characterization of of Veterinary Science 2006 26 3 296 -299.

Eur J

the collagenase from the insect Hypoderma lineatum .

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





