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Isolation, purification and partial characterization of an antifungal
protein from Streptomyces sampsonii KJ07
PENG Yan ZHU Tian-Hui© ZHANG Bo-Yang LONG Xu-Mei
(College of Forestry, Sichuan Agricultural University, Chengdu, Sichuan 611130, China)

Abstract: [Objective] Streptomyces sampsonii KJO7 showed a strongly antifungal activity against
Rhizoctonia violacea which caused poplar purple root rot. To investigate its antifungal substances,
the main antifungal substance was isolated and purified, and also the partial characteristics were
studied. [Methods] Methods of ammonium sulfate precipitation, DEAE Sepharose Fast Flow and
Sephadex G-50 were used. [Results] A purified antifungal protein was obtained with a molecular
mass of 28.4 kD by SDS-PAGE. It had a wide antifungal spectrum, which made the hyphae
deformed, as well as the septa, cell wall and intracellular protoplasm of R. violacea abnormal along
with the black substances produced. Stability tests showed that the optimum temperature and pH
were 25 °C and 6.0 respectively. The antifungal activity of the protein decreased more than 20% at
the higher temperature (=60 °C), and it declined more than 12% when the pH 4.0 or >8.0.
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KJ07

1981

Meanwhile, it was affected by metal cation, but was tolerant of proteinase K. 10 Amino acids of the
N-terminal sequence were measured by Edman degradation, however no one which had the high
homology with the antifungal protein was retrieved through NCBI BLAST. [Conclusion] We
speculated that the antifungal protein we obtained maybe a novel protein.
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S. sampsonii HP-47
[ S. sampsonii
112903 [14] S. sampsonii

S. sampsonii KJO7
Rhizoctonia violacea
S. sampsonii KJO7

1 MRET
1.1 #hf
1.1.1 ik Ek: S. sampsonii KJO7

R. violacea Cryphonectria parasitica

Arthrinium phaeospermum
Pestalotiopsis guepini Fusarium
solani Alternaria sp.
Sclerotinia sclerotiorum F. oxysporum
Cylindrocladium scoparium

Neofusicoccum parvum

112 KBS 1)
1.1.3  EZIXFIFLEE: DEAE
Sepharose Fast Flow  Sephadex G-50
Pharmacia TaKaRa
PEG20000
Biologic LP
Mini-PROTEAN® Tetra Cell
Bio-Rad 5415D
Eppendorf
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S. sampsonii KJO7
25°C 140 r/min 3d 10000 r/min
20 min 0.22 pum
[16]
6 100 mL
0°C
0 20% 40% 50% 60% 80% 4°C
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10 000 r/min 20 min
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pH7.2 PBS 4°C 8—14 kD
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1.3 MESZEEK
1.3.1 DEAE Sepharose Fast Flow 55005 7%

JE#i: DEAE Sepharose Fast Flow (20 cmx
1.5cm) 1 mol/L  NaCl 30 min
NaCl 34 0.02 mol/L
PBS 2 mL
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F 1 FEEANERREL N 7 E E AT R 222 Sephadex G-50 BEITIEEHTLR:
Table 1 Inhibitory activity of precipitation and 7 Sephadex G-50 2
supernatant by different saturation of (NH,4),SO4
( 3) 7-1
) Inhibition diameters ( 4 SDS-PAGE
Ammonium
; (mm)
sulfate saturation 7-1
%
C6) Precipitation Supernatant
0-20 6.3+1.2C 21.3+1.5a
20-40 11.7£1.5B 19.0+1.0b 23 MEZERRENE
I S el 24 HEEENEBNERNGHELDHE
60—80 9.7+1.2B 2.3+0.6d [ER<As0EA)
80-100 3.3+1.5D Oe 241 MEEAMEIEMNE: S. sampsonii KJO7
P<0.01 ( 2
P<0.05 (LSD ) R. violacea

Note: Different capital letters mean highly significant differences
(P<0.01), and different lowercases mean significant differences
(P<0.05) (LSD test).
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Figure 1 Elution profile of the crude protein by DEAE
Sepharose Fast Flow

Cryphonectria parasitica

Sclerotinia sclerotiorum Neofusicoccum
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Figure 3 Elution profile of peak 7 by Sephadex G-50

2 ERRLE 6 FOGEARLE 7 HYHIIE R
Figure 2 Inhibitory effect of elution peak 6 and elution
peak 7

4 FERRIELE 7-1 HIEHR
Figure 4 Inhibitory effect of elution peak 7-1
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£ 2 S.sampsonii KJO7 15 & H BN EE 25 MEEBEBSIELERNE
Table 2 Inhibition spectrum of"the antifungal protein 251 HBEEQSFEHNE: Sephadex G-50
from S. sampsonii KJ07
( 7-1 SDS-PAGE
Pathogenic fungi Inhibition diameters (mm) ( 6

Cryphonectria parasitica 21.7+0.6

Rhizoctonia violacea 40.3+1.5

Pestalotiopsis guepini 48.0+1.0 2

. . (y=—1.056x+2.201 R"=0.982 x

Fusarium solani 3.7+0.6

Alternaria sp. 16.3£1.5 y )

Sclerotinia sclerotiorum 56.7+1.2 28.4kD

Fusarium oxysporum 13.3+0.6 252 MEEABREMNE:

Arthrinium phaeospermum 29.3+0.6 100%

Cylindrocladium scoparium 7.7+0.6 ( 7A)

Neofusicoccum parvum 58.3+1.5 40 °C

.. 40 °C
parvum Arthrinium
L 60 80 100 °C
phaeospermum Pestalotiopsis
. . . 79.7% 65.8% 58.2% 103.4 kPa
guepini Fusarium solani
. . 20 min
Alternaria sp. Fusarium oxysporum
. . . 39.2%
Cylindrocladium scoparium
pH 2.0-12.0

S. sampsonii
( 7B) pH=6.0

257 mm pH<4.0 pH>8.0

KJ07
242 HUEEB NSRS E E 2R R0

12%
( 3B) kD M P kD
5A
( ) 97.2—
66.4—  w—
43—
29.0— - 984
20.1— -
143—
Bl 5 MEZEAXNHMELHFERZ/ER400x)
Figure 5 Effect of the antifungal protein on mycelium .
growth of R. violacea (400x) E 6 #EZZER SDS-PAGE [Eif
A B . Figure 6 SDS-PAGE Spectrum of the antifungal protein
Note: A: Mycelium of R. violacea treated with sterile water; B: M P .
Mycelium of R. violacea treated with the antifungal protein. Note: M: Marker; P: The antifungal protein.
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P 79.7b z gl ll 85 PEeS aroe
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B=1 2 40 r
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Figure 7 Effect of different temperature (A) and pH (B) on antifungal activity of the antifungal protein
P<0.05 (LSD ).
Note: Different lowercases mean significant differences (P<0.05) (LSD test).
K 2.6 MEER N KimHEBH EEERFT
92.4% K ( Edman N
8B) (Ca™* 10 NH,-Ala-Thr-Tyr-Glu-Asp-
Mg™ Na°~ Cu”* Fe" K° Li* zn™) Phe-Pro-Thr-Leu-Gly N 10
2
(G Na K Ca” NCBI BLAST
2 2 3 .
Mg*" Li Cu”" Fe’' Bacteroides
2+
Zn

8 ERMKMEEMABETFHREEREEMEM
Figure 8 Effect of proteinase K and metal cations on
antifungal activity of the protein

A B 1glL K C-H
K L 10 mmol/LNa" Li* Mg Cu* K' Ca** Fe’
Zn* I J 10mmol/L ().

Note: A: The antifungal protein; B: The antifungal protein treated
with 1 g/L proteinase K; C—H, K, L: The antifungal protein treated
with 10 mmol/L Na* Li* Mg® Cu** K" Ca** Fe* zn™;L I
10 mmol/L metal cations without the antifungal protein as control.
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