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Abstract — AF-011A is a novel lipopeptide with potent antifungal activity isolated from Pseudomonas
cepacia AF6008 deposited as KFCC 10759. The compound was isolated from the fermentation
broth by extraction with 50% isopropyl alcohol. Purification was effected by chromatography on
Diaion HP-20, Alumina and Cs followed by HPTLC on silica gel. These techniques affored two
closely related compounds, AF-011A; and AF-011A,. The molecular weights of AF-011A,/A, were
determined by fast atom bombardment mass spectrometry(A; m/z 1,215 : A, m/z 1,199).
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Fig. 1. Purification procedure of antifungal compound
produced by strain AF6008.
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Table 1. Morphological and cultural characteristics of strain AF6008

Morphology
colony shape smooth Growth
colony color milky 4T NG
colony margin entire 37¢ G
cell size 0.8~1.0X12~15pum 41T NG
cell type short rod
gram stain negative 3% NaCl G
motility positive 10% NaCl NG
Cultural characterstics pH3 NG
diffusible pigment in Luisetti medium positive pH7 G
fluorescence in King's medium A negative pH9 NG

G: Growth, NG: No Growth
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Table 2. Physiolocal characteristics of strain AF6008
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Oxidase positive Acid from
Catalase positive D-glucose positive
Urease negative D-fructose positive
B-Galactosidase positive D-galactose positive
DNase negative D-lactose positive
Phenylalanin deaminase D-maltose positive
negative D-xylose positive
Decarboxylase D-mannose positive
lysin positive sucrose negative
ornithine positive L-arabinose positive
arginine negative L-rhamnose positive
Nitrate reduction positive L-raffinose positive
‘Toges-Proskauer test positive D-melibiose positive
)/F test oxidative D-cellobiose positive
H.S production negative starch negative
Indole production negative mannitol positive
Hydrolysis of sorbitol positive
PHB negative xylitol positive
gelatin positive salicin negative
tween 80 positive inulin negative
starch negative Benzene ring cleavage ortho
esculin negative
Levan formation negative
Citrate utilization positive
Table 3. Antifungal activity of AF-011A Table 4. Thin layer chromatography of AF-011A
Test Organisms MIC(ug/mb) Solvent n-butanol : acetic  isobutanol . water :
acid . water= ammonia water=
Candida albicans KCTC 1940 0.1 Compound 3:1: 1(Vol) 4:1:2Vol)
Cryptococcus neoformans KCTC 1197 0.025
Aspergillus niger KCTC 1252 0.1 AF-0L1A, Rf 0.18 Rf0.53
Trychophytone mentagrophytes KCTC 6085 0.1 AF-0114, Rf 0.18 Rf 0.58
Pivicularia oryzae KCTC 1939 40
Bacillus subtilis ATCC6633 >500
Escherichia coli ATCC10586 >500 Fig. 37 2t} TLC A1§1 43} AF-011A7} ninhydrino|
Staphylococcus aureus ATCC29213 >500 g8 el em(Table 5) IR spectrumel 4]
Pseudomonas aeruginosa ATCC10145 >500 amide carbonyl7lel =+ 7423 1660 cm 13}

o] TLC(silica gel)& &e|ste] ztzte] B}, 74
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Hd FAEE ngony Eo 35w 232 nme} 274
nmell A Ho) FH=Z 2o 2719 peakd tebl
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ule} 72} KBrieol 213 IR spectrum &A=

1540 cm ™'} peak Eol F-elstal o B g o] E4 o] pe-
ptidedl A2z Az=Ee A& 7hpEHE T3
T4 ofnxAkS ZAMsRgdch =3 TLC 23} AF-011
A7} anilineel] FAWHES Fglerz ®al FAHR
22 A Hsugan)d FH3eA 2AEA TR
A3d A3 AF-011A,3 AF-011A,+= E5F xyloseE
TFALAT 7 A ¢lglon Table 64 FAES] =
A& vehiiglch 'H-NMR(400 MHz) spectrum(Fig.
494 6.67 ppm3}t 7.13 ppm2] 5§ doublet HWEE
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Table 6. Molecular composition of AF-011A, and AF-
011A,
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Fig. 2. UV spectra of AF-011A.
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Fig. 3. IR spectrum of AF-011A.

Table 5. Color reaction of AF-011A; and AF-011A,

Compound Reagent Reaction

AF-011A, aniline grey green
ninhydrin purple

AF-011A; aniline grey green
ninhydrin purple

*aniline reagent: 2 m/ aniline, 2 g diphenylamine, 10 m/
85% phosphoric acid, 100 m/ acetone.

ninhydrin reagent: 0.3 g ninhydrin, 3 m/ acetic acid, 100
ml acetone.

IELE FPsln 9SS HeF 12ppm &
peak?} “C-NMR spectrum(Fig. 5)¢] 22~23 ppm
peakE2 methylene groupd] 71 AR&o] =S
A&k olum|i At B4 Z#} Feol B-844< methy-
lene moietyd & 4 ddrh

Low resolution FAB/MS(Fig.6) % high resolu-
tion FAB/MS(Table 7)ol &3+ £-=}eF 23] A3} AF-

Compound
Component
AF-0114, AF-011A,
glycine 1 1
serine 2 2
aspartic acid 1 2
B-hydroxyaspartic acid 1 0
2,4-diaminobutyric acid 1 1
xylose 1 1
aromatic compound 1 1
methylene chain 1 1

*Molar ratio.
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Fig. 6. FAB/MS spectra of AF-011A, and AF-011A..

B-hydroxyaspartic acid(ZFr33] 43 ZA3hE, AF-
011A,% aspartic acid(Z}F5238 A" AzhE 77+
T4 olxie g §i3tr] ek =3 ¥C-
NMR=} FAB/MS #4437 % compound 25 52
e ek E JAEe ez E2AHE HL sy
4 gory o5 FANE FAY F Udth

olxkel Ee| ¥ EAL F¢sted & o AF-011
A} AF-011A,+ Bacillomycin(13, 14), Iturin(15) =
= Xylocandin(16, 17)7} A4l €] lipo-peptide
z9] AFEA d& & 4 ok Bacillomycind
T4 olw|:AbO 2 aspartic acid, asparagine, tyro-
sine, threonine, serine, glutamic acid, proline$ %
dul&2 Fh3kE cyclic peptide® HrEglon
Iturin-& asparagine, tyrosine, glutamine, proline, se-
rine2 3:1:1:1:12 v&E &H3h= cyclic pep-
tidezb ¥.=gich. 22y Xylocandin®] 7%, me-
thylene AF&T729 2A4EE Al 932+ Xylocandin
A A8 2R, T4 obelat R wke] Z40] AF-
011A,53 A,9) I3 53 A2 Fe=nk 2
glza AF-011A¢} Xylocandin A7} ¥d% E24Y
VAol vi¢ ot EsH B4 vlwsle By
H71e] zbol7} EAFc). & Xylocandin AE AF-

Table 7. Accurate mass measurement(FAB/MS) of AF-
011A, and AF-011A,

m/z (M+H)*
expt. (ppm)

Compound Formula

caled.

AF-011A, 12165949 1216.5999%(—4.1) C5HgsOxNy
AF-OllAz 12005999 12006011(‘ 09) C52H85021N11

011A¢} Ay vlwatd 71 g4’ wbgol A ot Xy-
locandin AS 5T & gl A3doldenz Am-
photericin B& Wj&4E2 3l 714 wzs & ¢
bl glslen, AMg3 A AFER Aolslgdeng
eh gt dAdvlaetn gAE 5 ¢lok 22y Xyloca-
ndin A9} MICZHE Candida albicans9] 73-$%- 0.2~04
ug/mi, Trichophyton mentagrophytes®] 735 0.2 ug/
ml, 233 Candida glabrata®) 73-% 0.2 ug/mic)g]
on ztzte] 7% Amphotericin B8] MICzH2 04
pg/ml, 125pug/m{ 22]32 08 pug/m/l ZHed WY
Hel slch 2ol wE] £ QA M 83 AF-011
A2} Amphotericin B&] MIC%E-S Candida albicans®]
745 0.1 pg/mi3} 0.39 ug/miel 3, Trichophyton men-
tagrophytes®] A% 01pg/mia 25 pg/miol i} om
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Table 8. Antifungal activity of Xylocandin A, AF-011A and Amphotericin B(in vitro)

. MIC (ug/m/)
Organisms - — —
Xylocandin A(16) Amphotericin B(16) Amphotericin B AF-011A
Candida albicans 02~04 0.4 0.39 0.1
Trichophyton mentagrophytes 0.2 125 25 0.1
Candida glabrata 0.2 0.8 0.78 0.025

Candida glabrata®] 739+ 0.025ug/mi=} 0.78 ug/
mio]gict. o] A2 g, 7z Aeld T AFAeA
8%k MIC3E 23 23} Amphotericin B¢} MIC3kte]
mf$ odAstgjoenmz AF-011A%} Xylocandin A2
MIC w7} 7lesbsd i 2 Ao AF-011A7F & o
+53 A7FE 7R 2 & 7 23K Table 8).
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