23 4 Vol.23  No.4
2007 S Chinese Journal of Biotechnology July 2007

Paenibacillus daejeonensis SS02

Studies on Purification and Properties of Antagonistic
Protein from Bacteria SS02 of Paenibacillus daejeonensis
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Abstract The antifungal anti-bacterical —anti-brine shrimp activities of SD22 isolated from Paenibacillus daejeonensis Bacteria
SS02 were studied. The separation steps included ultracentrifugation ultrafiltration and NH; ,S0, fractional precipitation

further purification was performed by SephadexG-75 and DEAE-32 chromatography. Its molecular weight determined by SDS-
PAGE was 56.0kD and its isoelectfic point was 6.4.SD22 was thermostable to some extent and stable to ultraviolet but sensitive
to some of the enzyme. SD22 could kill most pathogens from propagation such as Rhizoctonia cerealis Sclerotinia sclerotiorum
Physalospora piricala  Trichodema viride Gliocladium viride Curvularia leaf spot  Fusarium sp  Fusarium head blight

Beawveria Bassiana  Escherichia coli ~ Staphylo-coccus aureus  Bacillus subtilis Candidal vaginitis ~ Fusarium oxysporum Schi .

emend . Snyder&Hansem et al . The results will be helpful to find out a novel antifungal protein.

Key words antifungal protein purification antibacterial spectrum
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1.1
1.1.1 Paenibacillus
daejeonensis SS02

Fusarium  oxysporum  Schl.  emend.
Snyder&Hansem Rhizoctonia cerealis

Sclerotinia sclerotiorum
Physalospora  piricala Trichodema
viride Gliocladium wviride
Curvularia leaf spot

Fusarium head blight

Fusarium sp .

Beauveria

bassiana Staphylo-coccus aureus
Escherichia coli Bacillus
subtilis Candidal vaginitis
1.1.2 Sephadex G-75  Pharmacia
DEAE-32
TEMED K Amresco
Hyclone
1.1.3
PDA :
1.2
1.2.1 SS02
pH
4
1.2.2
4°C 12 000r/min
15min 20% NH, ,S0,
4°C
20mmol/L. Na, HPO,-NaH, PO,
pH6.8 Img/mL
30% ~40% 40% ~ 50%
50% ~60% 60% ~70% 70% ~80% 80% ~90%

NH, ,S0,

22mm 14 000D
40C

SephadexG-75

24h

20mmol/L. pH 6.8

DEAE32-
0.2mol/L. NaCl
1.2.3 ° SDS-PAGE
10% 5%
1.2.4
PAGE-IEF °
1.2.5 Img/ml.
30 ~ 120C 20min 10°C
100°C 110°C 20min
3
100%
1.2.6 25W Sem
1~12h 1.2.9
1.2.7 pH 0. Imol/L -0.2mol/
L pH2.6 ~7.6  0.2mol/L
-0.1mol/L. NaOH pH7.6 ~ 10.6
pH 1.2.9
1.2.8 Img/mL
K 37C
90min 1pg/mL 1.2.9
100%
1.2.9 Img/
ml.
PDA
Img/mlL
28C 48h
28C 24h NB
Img/mL
28C 24h
3
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Marker S22 2.3.3 SD22 20 ~ IOOOC
N 100% SD22
TR0 —
2.3.4 SD22 1
SD22
6.50—
2.3.5 pH 2 SD22
£.10—
pH6.5~7.0
o 2.3.6 SD22
SD22 SD22
80% 7 K
6 PAGE-IEF Sh22
Fig.6 Antifungal protein PAGE-IIEF spectrum K
1 SD22
Table 1 The antimicrobial influence of ultraviolet radiation on antifungal protein SD22
Time of ultraviloet radiation 0 0.5 1 2 4 8 12
Diameter of inhibition zone 30.9 28.9 29.5 30.1 32.6 30.3 29.9
2 pH SD22
Table 2 The antimicrobial influence of pH on antifungal protein SD22
pH 2 3 4 5.0 5.5 6.0 6.5 7.0 7.5 8 9 10
Diameter of inhibition zone 7 7.3 8.5 22 23.3 28.3 32.4 32.8 30 8.9 7.2 7.2
2.3.7 SD22 SD22
3
3 SD22

Table 3 Antibacterial spectrum of antifungal protein SD22

Microzyme
Candidal vaginitis

anti-bacterial activity

7 SD22
Fig.7 The sensitivity of SD22 to enzyme

+ o+

Pathogenetic bacterium

1 inhibition zone of SD22 2

anti-bacterial activity mhibition zone of SD22 by enzymatic

Escherichia coli + + 4+ hydrolysis.

Staphylo-coccus aureus + + + 3

Bacillus subtilis + o+ 4+

Pathogenetic epiphyte anti-bacterial activity SS02

Rhizoctonia cerealis + + 4+ Sephadex G-75 DEAE32-
Sclerotinia sclerotiorum + + + SDS-PAGE

Physalospora piricala + + + 56 000

Fusartum oxysporum Schl . emend . Snyder & Hansem + + + 6.4 pH
Gliocladium viride + 4+

Curvularia leaf spot + o+ 4+

Fusarium sp. + o+

Fusarium head blight + o+ o+

Beawveria bassiana + +
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