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ABSTRACT

An improved method for the selective isolation of high-yielding mutant strains for the production of
antifungal antibiotic KRF-001 was investigated. The mutant strain U. V 4, which produces high titer of
KRF-001, was selected on the high potency agar plate after ultraviolet light irradiation. The U. V 4
strain produced 2-fold more KRF-001 than the mother strain in production media. Large scale fermen-
tation was performed using the U. V 4 strain in 100¢ fermenter. The antifungal antibiotic KRF-001 se-
creted into culture broth was detected by HPLC in 24hrs of fermentation.
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Inoculum of KRF-001 producing strain into LBG
Washing twice with LB 0.1M MgSCI)4: 10mM Caffein: 0.02% Tween80
I =2:3:1
Adjust O. D. at 0.4
90 seconds UV ralndiation, 9 Times
!
Segregation in the fresh LB, overnight at 30°C
|
Spread on T. mentagrophyses assay plate (Am=3) preincubated for 12hrs
|
Colony selection (118/7096 strains)
|
Liquid culture {at 100ml test media, 250rpm, 30°C)
24hrs, 48hrs culture, }lmarvest and autoclave
Bioassay (200ml on C albmlx, T. mentagrophytes assay plate)
Selection L78strains)
|
Culwure in fer mentation medium and bioassay
|
Selection (18strains)
Selection of higher pro'ductivity strain (UV4)

Fig 1. Mutation procedures of B. subtlis subsp.
krictiensis ATCC 55079.
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Table 1. Relative comparison of carbon and nitrogen sources for the KRF-001 bioactivity in shake flask

culture.

(a) Carbon sources

(b) Nitrogen sources

Carbon Sources Concentration (%, W/W)  Bioactivity (%)

Nitrogen Sources Concentration(®, W/W)  Bioactivity (%)

Dextrose 1 100 Casitone 0.5 76
2 115 1 80

3 115 2 72

Lactose 1 105 Fishmeal 05 40
2 115 1 48

3 120 2 72

Maltose 1 110 NZ-Amine 0.5 28
2 120 1 28

3 125 2 42

Sucrose 1 115 Pharmamedia 05 72
2 115 1 72

3 125 2 80

Mannitol 1 115 Polypeptone 05 56
2 115 1 52

3 115 2 56

Corn starch 1 110 Soybean meal 0.5 72
2 110 1 88

3 105 2 100

Soluble starch 1 110 Soyflour 0.5 80
2 110 1 80

3 110 2 9%6

Glycerol’(V/W) 1 115 Soytone 0.5 72
2 115 1 96

3 115 2 100

Y 1 iquid formulated sources. Tryprone 05 60

* Concentration was determined on the basis of carbon 1 64
equivalent. 2 68
Yeast extracts 0.5 84

Table 2. Composition of culture media. ! R zz

Stock Vial Inoculum Production
Tryptone  1.0% Tryptone  1.0% Soybeanmeal 2.0%
Yeastext. 0.5% Yeastext. 0.5% Sucrose 3.0%
NaCl 1.0%  Glucose 1.0% MnCh4HO Smg/!

NaCl 10% FeSOeTHO  soms/!
Antifoam  0.1% Antifoam 0.1%
pH 68-7.0 pH 6.8-70 pH 6.5-7.0

A&jghe 7 sxol 34 plottingdte] AR &
#ZA(Fig. 3-1)% ol4ste Azkd tade
KRF-001 =% &Astgct. T. mentagrophytesol

* - . .
Concentration was determined on the base of nitrogen
equivalent.

gt bioassay A dejAl wekAzbE daoo
KRF-001 %%} HPLCE o]43 A17t¥ 5% M|
T+ Table 394 2+ A bioassayoll 4+ 15hr,
18hre] vtz & plateAtel]l & bicactivitys 2o
F3 9ot Zzhe] HAFelA gheoldl 28I
o 4 200ppm ©]3F2] KRF-0019] =& =3
FAE F71 ¢ddck. 281, oF 700ppmel AH-E=
KRF-0019] d&x1d&4o] £spitefol o]2] 1
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Retention time(min.)

Fig 2. Elution profiles of KRF-001 on analytical
HPLC.
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assaylol e 4 2ol dislix] aRalE e o
AHo| A9 wl#lste] A& KRF-0019 <k& A
g 5 sk o33 HEH A7 o5 g Fd
HPLCE ¢)£3& KRF-0019 Ak, AAHRAMe] ¢
Ae wholely AZbE}. w=g AF7HA] B o
TFA A B3t F-2] A FAN4 chemical assay
WS KRF-0019) ¥-2)AAZA &48 ¢ 9oz
2} Apg ).

g0l 3ol 2|5t KRF-0019] &g XS

UVEALE 58l a5 25 A7 wolF
UV4E o|&3lo] F 5 st} Wiy 144 9}
1004 g-=2] g F o4 working volume 8¢, 604
Z wfeksigict. dnjdd(shayd 2 A4 A#)S
S5l AR AAMfA] (sucrose 3%, soybean
meal 2%, MnCI2; 5mg/4, FeSO, - 7H,0 50mg/¢ )
£ AHg3tgl o, working volume 8¢ 2] 7-9-(Fig.
4) 30°C, pH 7.0, 400rpm, Z7]Z% lvvm Waz
Ao 2] 362)2F vlok3l 4931, working volumebis
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Fig 3-1. Comparison of bioactivity standard cur-
ves of various KRF-001 concentrations
on agar diffusion bioassay against test

organism.
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Fig 3-2. Standard curve for the determination of
KRF-001 by HPLC.
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Fig 4. Time course of KRF-001 production on

14liter fermentor.

Table 3. Comparison of assay methods for the

detection of KRF-001.
Culture time (hrs)
0 18 21 24 27 30
Method and Conc. 1518 3
KRF-001 1) Bioassay] — — — 190 200 400 700
(pm) 2) HPLC | — 80 206 373 386 412 650

1) Concentration was calculated by bioassay standard curve.
2) Concentration was calculated by HPLC chromatogram.
(—): Not detected.
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2 working volume 8¢ 4] 604 & scale up ¥&
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Fig 5. Time course of KRF-001 production on
100 liter fermentor.

Table 4. Time courses of bioactivity of KRF-001
from mother cell and mutant UV4.

Culure time (us)
) 0 6 9 121518 21 24 26 27 30 33 36
Strains
MotherCel |- - = = — — — = 300 — — — 30
8L |0 O 0 70130 250400532 — 643 699720 710
UV4GOL | 0 100 250 425 550 G50 690 710 — 705 660 650 640

Folo2 Wty w3 RFFe vy o
UV4 WolFE 650~720ppme] AAteRS BoJFaL
glo] AAreke 2uf o)At A=k Table 4).
2 ¢

KRF-0012) tiekAatel 33 A48 5835k A
stdto] AAF & e A4S o] 43 HolF
Mire 3 RFFRo} oF 20 o)) Aol £
& UVAFFE /dstglond, =3 10u47hA] scale
upd WIS 3 AR BAHo|FUS FAF
9]sdct. HPLCE o]4% KRF-0019) AAAZEA
whg e Apigto g4 WHE F harvest A171E A&
3 AR 5 clgdoen bt wd ok e
A wh o] A2k £ 5 Al

Total sugar(g/€) O
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