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Effect of Some Parameters for Selecting the High
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Kim, Yoon J.*, Sang H. Lee, Kwang H. Son and Song H. Bok

Biotechnology R & D Center, Korea Research Institute of Chemical Technology,
P.O. Box 9, Daedeog-Danji, Daejon 302-343, Korea

Effects of the inoculum size of testing organism and pH of the plate and the concentration of
agar were investigated for the selection of high kasugamycin producing mutants of Streptomyces
kasugaensis ATCC 15174. For the detection of high kasugamycin-producing mutants, both concen-
trations of agar and test organism were optimized at the concentrations of 2% and 0.35 (Assy)s Tes-
pectively. The pH 7 was optimum for both growing the testing organism, Pseudomonas fluorescens
IFO 12180, and for obtaining more promising mutant strains of .S. kasugaensis. Under these condi-
tions, mutants had been isolated which, tested later in liquid cultures, gave higher kasugamycin

yields than that of the parent strain.
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Table 1. MIC values of microorganism candiates for
testing organism to kasugamycin.

Testing organisms MIC (ug/m))
Pseudomonas fluorescens TFO 12180 15.62
Pseudomonas aeruginosa 7712 125
Pseudomonas aeruginosa NCTC 10701 250
Pseudomonas aeruginosa 88012 250
Pseudomonas aeruginosa 110/2 125
Pseudomonas aeruginosa 9027 250
Pseudomonas aeruginosa 1592E 250
Pseudomonas aeruginosa 1771 250
Pseudomonas aeruginosa 1771M 250
Pseudomonas cepacia 125
Streptococcus pyrogens 77 250
Streptococcus faecium MD 86 >1000
Staphylococcus aureus SG 511 1000
Staphylococcus aureus 285 1000
Staphylococcus aureus 503 >1000
Escherichia coli 055 250
Escherichia coli DC 0 250
Escherichia colid DC 2 125
Escherichia coli TEM 250
Escherichia coli 1507E 250
Salmonella typhimurium 125
Klebsilella aerogenes 1082 E 500
Klebsiella aerogenes 1522 E 500
Enterobacter cloaceae 999 500
Enterobacter cloaceae 1321 E 250

7ol &35 wh, Maltose, 5% : soybean meal,
2% ; NZ-Amine, 0,75% ; peptone, 0.75% ; NaCl,
0.3% : K,HPO, 0,1% : MgSO,-7H,0, 0.05% .
agar, 29 . pH7.0,

2) BAg FFE 2usrd AvE 3] T
w28 248 23 2o} (Bennett’s medium) (6).
Yeast Extract, 0.1% ; beef extract, 0.1%:
NZ-Amine 0.2% : glucose, 1% ; agar(*), 2% .
pH7.0(* AujekAlal AA)

3) AR YFuA= o3 ZHF66) (3)
Soybean oil, 6% ; soybean meal, 6% ; NaCl, 0.
1% : K,HPO,, 0.05% ; MgS0,-7H,0, 0,05% ; pH
7.0

StYE o s e
Fag2adol et A cylinder (48 mm)E o] &5t
o} agar diffusion o2 AAsiger, AEd 77

FL P fluorescens TFO 12180 % AH&stgen] v
] = GPA(3) (glucose, 0.5% ; peptone, 0.5% .
agar, 1,5% ; pH7.0) & ~h&31sict,

Kor. J. Appl. Microbiol. Bioeng.

MiC 7t #H

Kasugamycin ol ©H3d 7 (Table 1)¢ MIC
(minimal inhibitory concentration)#t & agar
dilution method & ©|§3led ZAAsF o (2) wixl
= Mueller Hinton agar(Difco) & AF&3tdc}, A&
F=+ kasugamycin= serial 2-fold dilution 3}
1000 wg/mi oA 0,02 pg/mi AR & 7kl A A4
319
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Streptomyces kasugaensis ATCC 15714 2] Z.=}e]|
caffein(Sigma)-& 4o} HE2F5=7 smMEHA & &
UV (548l 3dFA3AE, 15W)E 30cm 7 2o 4]
99.5% ¢l AFEES ZE ARkl 30 27 2Absle
ZoddelE A F e,

Agar piece & M=

Agar piece £ Ichikawa 5 (3)o] 7Hxtgl uid
wztov} maAufz]o et dAuiR o 2] AlD
correlation & $3ted Freysoldt 5 (5)¢} 7Hukdh
Moz Asled AYE APsAct. F, agar
piece & FAEAY FE& TAIA]I]7] 9 5lod,
447} wjoksd agar piece & 4°C BAzol o 24 4
7F 7t F o} assay plate ol &@Egk

o, o mlo

1 %} Screening
Agar piece F9oll A Ze] Jehd colony & &
wlZol & wpi Bennett AbduAlel]l AHE3ln 4]

gk wiZolE ufx PDA plate ol streaking 3}gich.
el 20Tl A 37k wiokdt & 13b uf ol
ALt end, PDA plateollAl 347k viiof & viehd

colony & T3HZE 1570 A<3}e] Bennett AFu#f
Aol AF3li ohAl 3U2E vk F 23 LI E A
stod 4°Cell Basiolct,

e &-2
15{]_ uLvﬁ—_L
| %(21><200mm)°ﬂ TF5 HF sl

A8 wi = (F.6,6)F 10ml B A
Al tg 2

ehulj k7] (reciprocal type, A& 5cm, &%t &
edz=al 3] Al ol A} 200 strokes/min 2] Z 7 slell 29°C el
A 627k wiokatldt,

2% wg

1 W& & 500 ug/mi o148 A7E ARl H
o]72 Auwsledch(2 2 screening) 2& HE=
Ao BAEl 1508 colony & 30ml el F6.6
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Bl A& Po} AHFE 300m/ 2 bottom baffled flask
(Bellco) ol & %stod A=l %47 (rotary type, A5 5
cm, F4ae-gdFAslAL,  Model D-7-0681) ol 4]
200rpm S 2 29°CollA 6 L7t ufoksladct,

SEHo|F B
223 WEE %3 e —?—thtﬁﬂ—’?%
218 Bennett Abdwf=]of
[i ZF4% 93 pasteur pipet 22 FHo] TAE
3148 3 20% glycerolol AAV WEAzI}o
Biofreezer (Forma Scientific)oll —80Col|4 X3ts}
Art,

Assay & ¢I8t titer 2 H=(1)
2El 10ml & 3000rpm o8 flAEeEle] 1y
=5 A AeHE <% o] Ao 6N

HgSO,“é 1= 1301 DHZE 1/1.11 E(S1gma)
T 5% TEoE A7hsha %—“&: 1 adkgk $- Afilter
paper (Whatman No, 1) 2 Zbsledztsle] Fuigl o

A& odgler] o] ofalg o}4] 6N NH,OH Z pH7
2 F3A A, o] 4% bioassay shedl AHE3lRA
o] Qe ot 1/15M phosphate buffer 2 3] 4]
she] ARRshodct,
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Fig. 1. Comparison of diameters of bacterial inhibition
at the same concentration of kasugamycin (70ug of
Img/ml) against Pseudomonas sp. (inoculum size,
A550=0.27)
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0 Zoll A Pseudomonas sp, 5 Table 10l v}e}
WZo], kasugamycinol ®lz® w7sldam, oF
o A HALErt S kasugaensis & LA w)<=
slglenz (2) 13k Adslget, 28lx Pseudomonas
sp. =2 HJAFL R 5t cylinder & ©]&3}od agar
diffusion assay & st Gtk ol wll  Pseudomonas
fluorescens IFO 12180-& I 7AdFo2 3} assay
plate el 4l A Ze] =77} s} =Agtor g (Fig,
1), °] ¥ agar piece ¥ assay plate ol 8% 5
Aoz AAsk

pH 2| &7}

Fig. 2ol velstXol wixle] pH7F 7.0 o] A
3o zZ7|7} 7pA 2 Ugtem® pH7.0S A4
Gaolg FEZ mskol Agsigdeh o pHE
A AN FHAFo) 7bF B Aehs Fhole& ¥T
= Aadd, shbs oldsel 2sE 572
lag time o] #&4F, AREEI WEFE olx
A B, oATE TASE AAS wH Fx

7k 7Hs3t] Wl ek (7, 8).
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Fig. 2. Effect of pH on the inhibiting activities of
kasugamycin against P. fluorescens IFO 12180 (in-
oculum size, Ag50=0.25).
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Fig. 3. Comparison of standard curve according to
testing organism’s preculture condition of inoculum
(inoculum size, Ag5)=0.25).

vjoks & o AelwokE A = o] & A=A
48 #xRco} kasugamycin ol ulzbsleich(Fig, 3).
aejeg £ AddoAe A =4 Adie A

Al okslod ALE-3}A L,

H73e] AAAel, Z log phaseol Ux F3
stationary phase ol = ol FUI okl 72 &
Aol sled M2 o2 wlAE & sbA 4 99
10). & AATE Ashujoksld Er|aael 244
o] Sgizng g ALl el A
24 A7k wl okt o] HAFL log phase & =7 =+
stationary phase o gz A “H o H& log
phase ol UL, Fig. 334 #o] zgtuiakdd AT
°] kasugamycin ol Hsted ©] = 7& A o]l o]

FowEoleta A,
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¢

Agar 8| S&
Agar 59 Zd 5120
A7 dARe] 27% 7‘];_4721
3% ©l49 agar ¥5% dl, overlay 3} Aol A
A Folvlglemz zass] AE 2% 9 agar ¥
=% AAsksi

FU

T H 2| inoculum size
A AF2 57 dow (A =0, 3), kasugamycin
| =t=& AdAdle] M2 HAH AAH 52 FF
Adst7] ozl (Fig. 4c). IAATS ¥=5
—3— A (Asso=0.35), 4 3ko] ZA Jeh} F7F
HolF colony ¥ M¥str] 419tH(Fig, 4d), =
TFE F 2 BF AAZe] vehdx sk
(Fig. 4-a,b), Udt" o2 bicassay o2 HAAsI:
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Fig. 4. Clear zones on bioassay plates at different in-
oculum size of testing organism. (a and ¢, Az5=0.3; b
and d, Ag50=0.35: a and b, wild type of colony; ¢ and d,
mutant of colony)

79 inoculum size & HEE YA FEE
AeFsled] AFEE e, Inoculum size 7F AAA ==
lag time °] FojE2Z ‘”ﬂﬂﬁrﬂ 27|74 ol A|
o} (8), Inoculum size v £ A oA A4S £
oledl g Faj AL dgor, LEHoEE
Aukel w9l inoculum size + bioassay & woll u]3}
of of 3ufe] FEEI ARREGT, & o] 2o
A& agar piece ¥ 24 718 o] AT 4 & 9]
Aol otk (Fig. 4-c, d).

HutE Pabdo|F
Ab719} 7he wbWl o @ mutation program - 33

Aj7} 33,240 W] agar piece & Fig, 4-d oF 7o} o
ABE mtes wHo|F 444 78S A P& T test tube
£ o] &F 1A LEE Edlo] 219 HelFE
ek, 2z L& 300ml 239 bottom baffled
flask o 30ml o] A4S si=]E ol AA]slgl=u],
2 AN Bl wste] 5-7vle] dA7E A ¢
Hol4E odolr),

|

2 B

1) MIC test ¢} cylinder & ©]-§-3F agar diffusion
assay o2 Pseudomonas fluorescens IFO 12180
< ATz Ao o] #& inoculume =
&3] A AE 29Tl A A ek skl

2) FAZ 9] inoculum size & Asso=0, 35 o] t},

3) EAE assay & wiAle] =4S glucose, 0,
5% : peptone, 0, 5% ; agar, 2.0% : pH7.0 ©] ¢ ot
(e GPA wiAelA 2 agare =% 1,5% ©)
A,

4) BFF(S. kasugaensis ATCC 15714)0l ]5}o]
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