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X8 | Pellicularia sasakii®] F&E A3sle & #FE EUo2HE B9 o Pseudo-
monas aeruginosa 312002 EAR3} . P. aeruginosa 31208] wjokdo = RE ] A€
bz ol MRL3120 #4222 ethylacetate, chloroform @ methanold] &3]F o F3o]
Bt ol g} gram YA B SAATAE A4S JeERNAL) UV, IR, EI-MS spectra 2 &
E23lets EXe EAMZAzzRE] MRL3120& 2709 N-methyl-N-thioformylhydroxyla-
mined®} 17§¢] Cu o]0 8 FTAH chelate 31FE 24 fluopsin C9 A FRE 7}A
Aoz A5 9} Soybean meald TFEteE LEM A ) CuS0,8) F7te I S
Z7HR 2 EDTA.1%)2] EA3ldiAe &40l g1t Soybean meal th4! soytone&
x3ete dan o)A MRL31202 A=A gkskx|9k CuSO4e] Arlel o3l wh=Al At
HATH1993 Y 9Y 19 H4, 19939 109 149 ).

Pseudomonads= 2% 3t &3 334 sideropho-
resg At AE AT antagonistz &3
Roz 4#A Aok 189913 Emmeriche} Léw7} Pseu-
domonas aeruginosa®] W sE=qo] o] 712 Aol
el FFAee Mt »rudk o) <k 50 o o
Ae] g ZAo] pseudomonadsZHE] HajHrh? o]
E U)F-%-2 phenazines, pyrrolnitrins, pyo 33HE 2
indol F=A4 Fold, WaAF ojnil AP BRe
7 drAE R HFAEE AAAE N
heterocyclesel] 4:31t}.? o] & % pyocyanine, pyrrolnitrin
2 pseudomonic acid7} A= 2] AagAld] =g o
m olE FMELY ANF FUE & sz ¥y
ol)z} analogue-resistant mutants® @ nutritional fac-
tors® 5ol #3t 7% 3] Ak Howell® Stipano-
ric¥e =3} T2 (cotton seedlings)®] WATS] Rhizocto-
nia solanio| 1§+ P. fluorescens pf-52] antagonistic acti-
vity7} pyrolnitrin ¥ pyoluterion®] FAYED At
Z1gtE e HEon, Weller 7% 2 79
&2 As) st P fluorescens 2-797} FAEZAQ] phe-
nazine carboxylic acid®] ©]FHE AJAsh}a W3}
gtk L o]% pseudomonadsi= biological control
agentZ Al A o] Hlow HIdx PF A&

Aol HAA Fgolo AE/E AA Sk Pseudomonas &
TF9) B9 2 2 FAEDC AF RutW7) A&sHn
Atk
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TFE FA3hs AR FW W FaHdT Pelli-
cularia sasakiid] 733 AYZFAS AL Yehle &
T55 2288le] #F9 3 2 AAEAE =AM,
By gFo vik AE5YozRE EAEIYE PF £
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Pellicularia  sasakii’S AHE-3192™ Potato-Dextrose
Agar(PDA, pH5.1) viX| &2 28T oA 747t v g3tk
B2 23] AL29 Pseudomonas aeruginosa 3120 4F=
Ego 2Ry 4 FATAH 84 ANAFE £
Qon, HELQ uwXZE Luria-Bertani(LB, pH 7.0)
agarg AMEEI L BERAAAS st S HIR(GS,
glucose 20, soybean meal 25, beef extract 1, yeast ext-
ract 4, K,HPO, 0.25, NaCl 2, g/l, pH7.0)& A3}
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Bad #59 42 AAdn A(SEM S450, Hitachi)
o2 FeE TAIY, Api kit 20 NE(Api, France)E
g3l ARA YA W HYH 54 AR
% Api profile index % Bergey’s manual of determina-
tive bacteriology®el] ©|ated aatgi).
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Pseudomonas aeruginosa 31200] A8l JAFA &
4L GS WA 100 s 3FHHFF 500 ml-baffled AHZY
flaskel L vjAlolN A seedS 2%(v/v) H7IE T
30T o)A 150 rpmoE 7UTH Y wjgH o2 HE
23R o] WigdS oF 5E7E @xE F F AX
8 2 celite o33 ojHo] HCLE Hr7bete] pHE 2.0
o2 A% b ethyl acetate(EtOAc)E FE34ch
23 EtOAc & 7434 53 F 13} silicagel
(CHCl;: MeOH, 70:1) & 23} silicagel(CHCl; : MeOH,
20:1) column chromatographyE 83l &EAE 3
¥&3tn A% CHCLS MeOHQ:1)o) E3-89dd
o] Sephadex LH-20(Pharmacia) columnoll loading 3
% 5d 892 BEANAY Aesd YL FHE
Aoz HPLCE |83l dUdEAs Eelsigion, o
o] HPLC+= Tosoh TSK-6041 detector?} Tosoh TSK-
6011 pumpE, column< Senshu Pak, Silica-2251-N(6X
250 mm)<, &9 CHCL9} EtOAc(10: 1)E o] &3},
#< 1.5m//min, 33 254 nme] 2o 8 3k
HZl Eo| #H
é% He] #AAL paper-disc plate &
ol&3ldct &, 747t vjkE P sasakii TAMAE o
3AITF =Rt ballmgs]—oi #2271 dete 5 mlS PDA
soft agar(0.6%) 100 m/o] 713k ok Fdu)x)e] agar
(2.0%, v/v) platedl] F LAl A EAA 3o 2 23 A&
AR plateZ AHS-StG T 3 E S 2AEFALA} 3he A
F89% 40 WS 37 8 mm paper-disc(Advantec, Toyo)oll
S5 FAY F 24 plate Yol &2 28T
o A 27k wiFY o FAE S AAF AFE
2339 g o7 YeRfSich

|_
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UV/Vis spectrophotometer= Shimadzu UV-260<,
EI-MS+=  Hewlett-Packard MS-Engine-5989AE&, IR
spectrum-2 FT-IR(Laser precision Analytical, IFX-655)

& B3] AR,

B gMEE MikpFEol BM

Eoko 2 BE| P sasakii®) ASE 73tA AslskeE g
TFE 3 o] FFE gram w49 FEOEA
A71% 05%X1.2 umo] i(Fig. 1), nutrient agar % LB
agar plateo A T 5%9} smooth colonyE ¥/d3}H
FAALZ YA E Gttt o] TFo] AT 54e
47 A3 Api kitE o83t ZE AHA EA H w
29 olg4 52 AR AR (Table 1), o] ¥F=

2239 2 indol A%l $191.2™ urease, argine di-
hydrolase 2 B—glucosxdase gGge Ad
sidase AL giAch @A of &4 foiA 58FY
arabinose® ©]83l9 24} mannose, maltose 2 starch
& olg3tx FEaluh #H, o] TFE Pseudomonas
Zof| Al glucose] AW A hAMAHEST gluconate9} 2-ke-
wmul ofjg}l TCA cycle #d F71xF ¥
3-hydroxybenzoate, 3-hydroxy-butyrate, caprate ¥ va-
lerate 5 A2 FEQ H7)1ke] o] & 7h5d Ao®
Ebttl. Api kite) ZAzbel 7)El 548 Bergey's ma-
nual of determinative bacteriology$} Hlwa] ¥ A3}
P. aeruginosa®t 719 fAleg o wepa o] dFE
P. aeruginosa 312022 39 3Ach

b B-galacto-

togluconate™

P. aeruginosa 31202 &Zxl7 #MEFQ F2| ¥

=4

P aeruginosa 31200) BAsle T FHEAL
LujzAe )3k FH e silicagel columni} sephadex
LH-20 column chromatography® A % FHEFHo=R
HPLColA @dEd=Z AAHAoH o|& MRL3120&

TEM X20000
Electronmicrograph of P. aeruginosa 3120.

Fig. 1.
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2 gatdch MRL31202 o2 e] B22 dojgon
chloroform, ethylacetate 2 methanolol &3)=HIY1 &
d= =ZA oot} UV(Fig. 2) ¥ IR(Fig. 3) spectrum<
ZAF B A#, C-N, N-C-SA\MeOH 266 my, vy 1581
cm )2} TZ9 N-O(mx 877, 891, 912cm™?) 59 +

Table 1. Cultural and physiological properties of .
aeruginosa 3120

Physiological properties

NOg + Indol -
Acidification — Argine dihydrolase +
Urease + B-Glucosidase +
Gelatin + B-Galactosidase —
Assimilation
Glucose + Arabinose +
Mannose — Mannitol +
N-Acetyl-glucosamine + Maltose ~
Gluconate + Caprate +
Adipate + Malate +
Citrate + Phenyl-acetate -
Salicin - D-Melibiose -
L-Fucose - D-Sorbitol -
Propionate + Valerate +
Starch ~ Histidine +
2-Ketogluconate + 3-Hydroxy-butyrate +
4-Hydroxy-benzoate -+ 3-Hydroxy-benzoate —
Rhamnose - D-Ribose -
Inositol - D-Saccharose -
Itaconate + Malonate -
Acetate + Suberate —
DL-Lactate + L-Alanine +
5-Ketogluconate + Glycogen -
L-Proline + L-Serine +
|
;|
5 1
£ |
2
-
A
Y 300 ksoo
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Fig. 2. UV absorption spectrum of MRL3120 in
methanol.

Z7} E43ks o2 FAFEAG® MRL31209] NMR
spectrum dataz= 8& F 1o o)= Curt Fes} 22
FEol&g TR AVl WEY HeE FAFHY
t}6-17 E1-MSo)] 23 fragmentation pattern(Fig. 4)o)A]
MRL31209] ¥x}3o & AJZtE & 2439] of& peak 9]0
198, 153, 104, 91, 75, 459 F8 o] peakES UElY
it} 3H, MRL3120-& TLC plate(Merck, silicagel 60
F254) 23olx CHCLe} MeOH 1:29] &ujZz7Ao= A
MAAE o REA7E 03293 sulfuric acid9} ninhyd-
rinol] W)X ¢Fgko ™ jodine vapourd] Z2] spoto &
-l 2] 9ltH(Table 2). =3 MRL31202 &o] Myt of
Uz} gram ¥4 2 &4 Aol A% FoEEE v
QT Table 2).6® olAle] Axlz Ry MRL31209|
EAS v AES A3KTable 2), MRL3120< Egawa
=(18)°) Pseudomonas MCRL 10107 #3221 223
YC73 2 Itoh 5'90] P. fluorescens KY 4032 ¢ 25-¥
223} fluopsin C A9 f418 EZdz gagon
a1 F%%& Fig 5%} 2o
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Fig. 3. IR-spectrum of MRL3120 in KBr.
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Fig. 4. El-mass spectrum of MRL3120.
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Table 2. Comparison of MRL3120 with fluopsin C {(YC 73}

L. Fluopsin C
Characteristics MRL3120 or YC 73
Color Dark brown Dark brown
Soluble in Chloroform,Ethylacetate Chloroform,Ethylacetate
Methanol Alcohols
UV in MeOH 203, 227, 266, 318, 360 231, 253, 267, 320, 365
Molecular weight 243 243.3

Umax in KBr (cm™1Y)

Color reactions

640, 877, 891, 912, 1103,
1157, 1344, 1406, 1431,
1458, 1581, 3020, 3456

878, 892, 910, 1100, 1152,
1340, 1406, 1428, 1453,
1575, 2980, 3500

Sulfuric acid Negative Negative
Ninhydrin Negative Negative
Iodine vapour Positive
Antimicrobial activity
Staphylococcus aureus Inhibitory Inhibitory
Escherichia coli Inhibitory Inhibitory
Candida albicans Inhibitory Inhibitory
~ 100r
MeN— O\ /S ==CH g
j28 \ 5
NMe & 50
HC — s o :
Fig. 5. Proposed structure of MRL3120. 5
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Fig. 6. Effect of CuSO, on the formation of MRL
3120in the fermentation medium containing soy-
bean meal.

O, no addition; a, 0.5 mg/m/; W, 2 mg/m/; @, 5 mg/m/;
0, addition of EDTA (0.1%, w/v).

of MRL3120 in the fermentation medium containing
soytone instead of soybean meal. A: @, not added;
m, added initially; a, added after 2 days incubation.
B: TLC analysis of ethylacetate extracts of the same
samples in the A. TLC plate (Silica gel 60 F-254, Me-
rck) was developed in the solvent chloroform: metha-
nol (2:1) and stained with iodine vapour. Lanes 2~7,
@ in the A; Lanes 8~13, W in the A, Lanes 14~19,
A in the A; Lane 1; purified MRL3120; Lanes 2, 8,
14, after 1 day incubation; Lanes 3, 9, 15, after 1.5
days; Lanes 4, 10, 16, after 2 days; Lanes 5, 11, 17,
after 2.5 days; Lanes 6, 12, 18, after 3 days; Lanes
7, 13, 19, after 4 days.

thyl-N-thioformyl hydroxylaminesl 712} Cu o]
AgE "eje) FxolW meky M) MRL 4344
Cut 2% axg F4g o= FZ5o| Paerug-
nosa 31209] wjokelo] CuSO,E #Hrbete] 1 &AAE
2A et} Fig 6914 B wpe} o] soybean meald
Foate= GS WA oA 27 H7bE CuSO4 2 mg/m/e]
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BE7A AFEAA-E FATMAY v T vjEEy
F7te i 27] Wigdel A3 F4ol& chelatord)
EDTAQ0.1%, v/v)E 718 3¢ Asj@dol vehtr
¢kottt. 3HH, soybean meal T4l soytone(Difco)&
3l GS viR)d A= MRL31200] 4R Fetort,
CuSO.E A7t zx 2¢ A8 s vel A 2(Fig.
7A) TLCE MRL31200] 4= 5ol &= A tHFig. 7
B). w}ghA Cu o] &2 MRL31209] A4te] SlojA] "
Holw soybean meald FHHOZ ZAE soytonedl
w3 Be} 3 49 Cu o2& FHdhs ez 34
=9t gl e Aae YC73 2 fluopsin C& H4 3
RAo g urgl Bl AA Y P. reptilivorad) 23] Cu-depe-
ndentd}7l AAHETHEL @ Martinez-Molina 59} X312
o} xSt
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Production, isolation and characterization of the antibiotic from Pseudomo-
nas aeruginosa 3120

Hack-Ryong Ko, Hyo-Kon Chun, Yung-Hee Kho and Nack-Kie Sung* (Genetic Engineering
Research Institute, Korea Institute of Science and Technology, P.O.Box 17, Taedok Science
Town, Taejon 305-606, Korea and *Department of Food Science & Technology, Gyeong
Sang National University, Chinju 660-701, Korea)

Abstract : A strain that inhibited the growth of Pellicularia sasakii was isolated from the
soil and identified as Pseudomonas aeruginosa 3120. A dark brownish antibiotic, MRL3120
isolated and purified from the culture broth of P. aeruginosa 3120 was soluble in ethylace-
tate, chloroform and methanol, and it was active against gram-positive and negative bacteria
as well as fungi. The structure of MRL3120 was identified as a chelate compound consisting
of two N-methyl-N-thioformyl-hydroxylamine and a copper ion by the analysis of UV, IR,
and EI-MS spectra and other physico-chemical properties and supposed to have a structure
of fluopsin C related compound. Addition of CuSQ, into the fermentation medium containing
soybean meal increased antifungal activity but no activity was found in the presence of
EDTA (0.1%, v/v). However antibiotic MRL3120 was not produced in the fermentation
medium containing soytone instead of soybean meal but it was rapidly produced by the
addition of CuSO,.



