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Purification of Anti-Fungal Substance Produced
by Pseudomonas avenae Manns
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The production of antibiotics against phytopathogenic bacteria and fungi by pseudomonads
has been well documented'—%. Recently the authors reported that Pseudomonas avenae Manns
produces anti-fungal substance(s) which is especially antibiotic to the rice blast fungus Pyricu-
laria oryzae Cavara. This substance was not dialyzable and not transferrable to organic
solvents such as chloroform, petroleum ether, diethyl ether, ethylacetaté and n-butanol. The
activity of this substance was easily lost by a heat-treatment at 100 C for 10 min and protease
K treatment. From these results, the substance was assumed as proteinic'?>=%, In this report,
the procedure for isolation and purification of this substance(s) will be contributed.

Pseudomonas avenae Manns, isolate No. H8201 was shake-cultured in potato semi-synthetic
medium at 30 C for 7 days’®. The culture was centrifuged at 10,000 rpm for 20 min and the
supernatants were collected. The substance was obtainable by precipitation with ethanol (90
%) or acetone (75~90%;) amendment. But this procedure needed large amount of the solvents
and was time-consuming. Therefore, the adsorption chromatography with active carbon was
conducted. Active carbon was added to the supernatant so as to be 2% w/v and stirred over-
night at 4 C. The substance was adsorbed completely to the active carbon and eluted partly
with methanol-water (1:1) and mainly with acetone-water (1:1). These eluates were combined
and evaporated to dryness in vacuo. This sample was dissolved in 2 ml of distilled water and
was subjected to Sephadex G-50 column chromatography (column: 1.6 cm diameter, 50 cm
length) and eluted with distilled water at flow rate 36 ml/hr. The monitoring of the active sub-
stance was conducted by UV at 254 nm and bioassay with Pyricularia oryzae as previously re-
ported®. The active fraction which appeared just after the void volume were combined,
evaporated to dryness in vacuo and dissolved in 2 ml of 0.01 M Tris-HCI buffer (pH 9.0). This
sample was subjected to DEAE cellulose column chromatography (column: 1.7 cm diameter,
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20 cm length) and eluted stepwise with Tris-HCI buffer (0.01 M, pH 9.0~0.5 M, pH 6.5) at flow
rate 36 ml/hr. The eluates at 0.1~0.2 M (pH 8.0~7.3) were combined and dialyzed against
dist. water and freeze-dried. This sample was subjected to polyacrylamide gel electrophoresis
(12.5% PAGE, slab gel, 25 mA). After electrophoresis, gel was cut to ten sections. Each
pieces was surface-disinfected with ethanol and confronted to the test organism on PS agar plate
after evaporation of ethanol (Fig. 1). Corresponding area where active substance detected
was cut from other gel sheets, homogenized with water and the substance was extracted. This
sample was subjected to electrophoresis and stained with Coomassie Brilliant Blue R-250 and
silver staining to test its purity. Single band was detected on the gel sheet and this band dis-
appeared in the case of protease K-treated sample accompanying the loss of the activity.
Although the active substance was excellently purified by these procedures, these processes
were time-consuming and caused a loss in yield. Therefore, another favorable method was
tested. Fifty mg of the sample from DEAE cellulose column chromatography was dissolved
in 50 ml of 2.5 9% ampholyte solution, subjected to preparative liquid isoelectric forcussing (Roto-

Fig. 1. Inhibition of mycelial growth of Pyricularia oryzae Cav. by the purified substance in
PAGE gel piece. a: Check 1 (PAGE gel), b: Check 2 (PAGE gel cut from the neigh-
bouring area of the substance, ¢: PAGE gel which contains the substance.
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Fig. 2. Electrophoretic patterns (PAGE) of the substance purified by preparative liquid iso-
electric forcussing. A: Fraction at pH 3.5. B: Fraction at pH 4.0. Abbreviations:
O: Origin, F: Front. Arrow indicates the stained band.
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for, Bio-Rad Co. Ltd.) ranging from pH 2.0~9.0 at 12 W for 3 hr and fractionated to 20 tubes.
These fractions were dialyzed against 1 N NaCl to eliminate ampholyte and freeze-dried. The
fractions at pH 3.5~4.0 showed distinct anti-fungal activity. The purity of this sample was
checked by PAGE (Fig. 2). From the results of isoelectric forcussing and co-electrophoresis
with standard proteins, it was assumed that the isoelectric point of this substance is pH 3.5~
4.0 and molecular weight is ca. 100,000 daltons. Any of the anti-fungal substance was not de-
tected in the extracts from not-inoculated PS medium.
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Mo B E
Bit2T - MUEE : Pseudomonas avenae Manns 1 X b BEEE X 2 R IREWE ofik

Pseudomonas avenae 13 PS S5 T & v 7 ¥ OHRIREWE % BEELE T 5, Ps. avenae, H8201 Fk% 30 C
T 7 AREIREREYE, B RECEERYM2EEYEEBE I, A8/ — A=K (1:1) BIXO7 &}
vk (1:1) @k 0B L-EESELEREE, Sephadex G-50 1z X » #A{EE L, DEAE w1 e —2%
SArR= b7 4 —REIVBMELI, CORBEIBDEEYT 2 Y AT FYAVEKKE) % 1ok iik
ARGSESEIKERC X b L, FE, BREEREE Uiz, Protease K AEHE ORBICILIEMEX
F 57 BDHBLIT, BREKEBENLL O~ ¥ FOBPRPIREIh . AYEOFEMIZPH3.5~4.0Th Y,
SFERGOGTEL L vEHEIRD,
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