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pET-30a + Parasiticein pET-eli CaCl,
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Elicitins parA1
Q786 A 0001-6209 2004 02-0202-04
Elicitins Phytophthora Pythium 1 pET-30a +
Escherichia coli Bl.21
Hypersensitive response HR T4 DNA
Systemic acquired resistance SAR
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Table 1 Phytophthora parasitica isolates used in this study
98 10kD Isolate Host  Pathogenicity Source
Elicitins Elicitins o £ 9816  Tobacco  High Stored in this lab
o P h.y “P hfhom par ‘.m.t fca ¢ 9822 Tobacco  Weak Stored in this lab
Elicitin Parasiticein Elicitins 07041 Tobaceo Weak Stored in this 1ah
P4 Locust  NoTested  Stored in lab of pathogen Nanjing
Agricultural University
P . parasitica
90 1.2
P . parasitica
3 parAl *
Elicitin 5'-GGAATTCCATATGAACTTCCGCGCTCT-3’
Elicitin ¢ Elicitin Nde | 5'-
CGGGATCCTATTACAGTGACGCGCACG-3'
BamH [
Elicitins
Parasiticein 1.3 DNA
parA 1 ASYT ° 4
26°C 2~3
1 - 20C CTAB  °
1.1 DNA
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2 pardl
1.4 parAl PCR
PCR 10 x Buffer 25mmol/L MgCl,
Sul. dNTPs 2.5mmol/L. 3ul.
10pmol/L 2ul. Ex Taq DNA S5U/pl
0.3pL DNA 4pL ddH,0 33.7uL
50pL 94C Smin 94°C 30s 60°C
Imin 72°C 40s 35 72°C Tmin 1%
1.5
738
37C
pET-30a +
BIL21
1.6
7 Nde 1 BamH
1% DNA
1.7 ParAl
LB
Km 20pg/mL 37°C 5 ~ 10mL
100mL LB Km 20pg/mL
37C 3 ~ 6h 1mol/L - -B-
D- IPTG Immol/L 3h
Smmol/1, PBS
pH6.5 1/10 PBS
Immol/L PMSF
Immol/L 40% 10min
10000r/min 4°C 10min SDS-
PAGE
1.8 ParAl SDS-PAGE
Tris 3.5%
15% ° 10mA
20mA SDS-PAGE
Parasiticein
100nmol/L
HR
515 30min
K 0.5pg/mlL 37C 30min
HR

2.1 parAl
350bp 1

parAl

PCR
DNA

1 4
Fig. 1

parAl

PCR products amplified from 4 strains of Phytophthora parasitica

collected from China

1. Marker DL-2000 2 ~ 5. Strains 9816 9822 9704-1 and p4.

2.2

350bp

parAl

parAl
2.3 ParAl

IPTG
SDS-PAGE 2

Parasiticein
10kD
2.4 ParAl
parAl

Parasiticein

12 ~ 24h

parAl

PCR

SDS-PAGE
LB
Parasiticein

10kD

8.2%

100nmol/L

10 kD
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2 ParAl SDS-PAGE

Fig.2  Analysis of expression product of the parAl gene by SDS-PAGE
1.A cell-free solution prepared from recombinant E. coli 2. A cell-free

solution prepared from E. coli containing the empty vector 3. Marker.

5 15min
30min K
0.5pg/mL
3
Elicitins

3 ParAl HR

Fig.3 The tobacco leaf infiltrated with expression productof the parA1 gene
The photograph was taken 5d postinfiltration. 1. Proteins from E. coli
containing the empty vector 2. Parasiticein from E. coil expressing
parAl  heated in boiling water for Smin 3. Parasiticein from E. coli
expressing parAl heated in boiling water for 15min 4. Parasiticein from
E. coli expressing parAl heated in boiling water for 30min 5.
Parasiticein from E. coli expressing parA1 6. Parasiticein from E. coli
expressing parAl  keep at 37°C for 30min 7. Parasiticein treated by
protease K at 37°C for 30min.
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Cloning of the ParA1 Gene from Phytophthora parasitica and Its Expression in Escherichia coli

LIANG Yuan-Cun' LIU Ai-Xin' DONG Han-Song® WANG Jin-Sheng® ZHANG Tian-Yu'"
1 Department of Plant Pathology  Shandong Agricultural University —Taian 271018  China
2 Department of Plant Pathology —Nanjing Agricultural University ~ Nanjing 210095  China

Abstract Elicitins are a family of small proteins secreted by species of the genus Phytophthora and Pythium . They can
cause a hypersensitive response  HR  and induce systemic acquired resistance SAR in tobacco. Here we report cloning
and characterization of parA1 homologs from 4 strains of Phytophthora parasitica isolated from tobacco and locust in
China. Amplification by PCR  polymerase chain reaction of DNA from the 4 strains using primers specific to a parA1l
reported previously produced 4 products. Their nucleotide sequences are highly conserved and identical to the parAl
gene previously cloned. Therefore the parA1 genes were successfully cloned from the Chinese strains of P. parasitica .
They were cloned into the vector pET-30a  + and transformed into Escherichia coli BL21. The expressed product was
biologically active as it caused HR in tobacco leaf panels after direct infiltration the protein was thermostable and
sensitive to protease K. We have established a recombinant E . coli that produces the elicitin. This is the first report of
cloning of parA1 genes from locust isolate of the pathogen.

Key words Phytophthora parasitica FElicitins  parA1 Cloning Expression
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