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Isolation and Structure Elucidation of Acyl CoA
Synthetase Inhibitor from Bacilus sp. B-6
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Abstract— Acyl CoA synthetase inhibitor, was purified from the culture broth of a Bacillus sp. B-6,
which had been isolated from soil, by chloroform extract, silica gel column chromatography and pre-
parative TLC. The purified acyl CoA synthetase inhibitor showed higher Antifungal activity against C. al-
bicans (MIC : 8 pg/mi). Through the analysis of UV spectrum, melting point, IR spectrum, Mass-spec-
trum, *H-NMR and “C-NMR spectrum, the inhibitor could be identified as phenazine-1-carboxylic acid.
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1.3)= acyl CoA synthetase® CgCy acidell 2H8311
medium chain fatty scid thiokinase(EC 6.2.1.2)&
butyryl-CoA synthetase® C4-Cll acid®t 3-hy-
droxy-and 2,3- or 3,4-unsaturated acidsel 283t
t}, ¥ #4 EF acyl-activating enzyme® 2 Ee]&
t}. acetyl CoA synthetase(EC 6.2.1.1)% acetate®
acetyl CoOAZ HEA)71E= AL propanoate, prope-
noatedl| = 283 acetate thiokinaseZ acyl-ac-
tivating enzyme2. 2% £t Acyl CoA synthe-
tase(EC 6.2.1.3, fatty acid thiokinase )+ free fat-
ty acid ¢ COOH”|E ATPE o]&3la CoA®l SH
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Al2F R 217f - wjAol) AR Aok 3 CoA-SH,
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acid 59 A2 Sigma AlllA THEHeH, ALE
9 $uj= HPLCEo.2 TRlete agi= ARt
Moz dojzl HA AJ8E UV scanning, Infra
Red spectroscopy$} Nuclear Magnetic Resonance
spectroscopy 52 3Tk 50 ugs Fed HHER
& 2% gd =31 ¥, UV-visible spectropho-
tomer(Jasco V550 spectrophotometer)& ©]-83}c
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< AN Fol] 4,000~400 cm '} H A HeRell
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A IR spectrophotometer(Perkin Elmer 1710)& ©|
g3l Mg HYM F 2" ERYE FA43U
28 AEde] 2x% 2432 Kantos MS 25
RFA Mass 71718 ©l43t%l1, HsE&dE& CDClol
o JEOL JNH-GSX 400 NMR spectrometer(400
MHz)2 NMREAE 3lgct ol W EFEDEE
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3l 7 w2 glucose 0.1%, starch 2.4%, pep-
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CaCO; 0.4%(pH 7.0)7t =& wiAl& THEo] ARRS}
Qo B uje glucose 1.0%, soluble starch 1.0
%, urea 0.3%, oatmeal 1.0%, parmamedia 1.0%,
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mio] HAE & 37°CellA 30827t preincubationdtsd
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37°CellA 1027} preincubation® ths- 0.1 M€} po-
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7V% o) 413 nmollA F3=E 33k Control
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A A2 v} o] Ateiit.
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Acyl CoA £t &4 2fN| 832 FA|

AR acyl CoA THEA B2 225 9
& ou] AFPM corn steep liquoris & acyl
CoA F4as AMED Y4+ <ol Bacillus sp. B-
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Bajsle] dojA A5HL S22 X ET 3119 &R
3l 33 28 F Y w3 w2E EEEXY
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71 Silica gel column( 2.8x50 cm)oll 3171 3o
Y gz 45835 222¥E WS (10: D2
olojA &3 o 50 mi/hrY £E2 5 miy 3
3lon, 4 A4 E4o] =2 FH & Hol e S
3t} Silica gel chromatography s #13 349 &
4 842 silica gele] 3)9E plate(Kiesel gel 60 F
254)0)] AR oHe FEE X E-E2(10: 1)E A
3led Z o Aol ERIE Rf 0.77%29 silica
plateZ 43 27 0 2 gpatularZ Z FojUlo] E2&
¥Eog FEato 79 w3

MIC &3 - ZAd JAEZE 600~0.2 pg/mie]
5% W92 dimethylsulphoxide-phosphate buff-
ered saline, pH 7.4(5:95)°l 343 £ agar dif-
fusion WH O E 215 WUAG FFo|& H|Z3 959 A
ol g3 AR A A2 EMIC)E &A%t

Acyl CoA &M &FEAO| fX|§AMO| dose-response
curve M - HAE A B HISl] 1.0 pgol
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24 AE AT T Al ol w2 A 4
A %=Z dose-response curveZ A skt
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Bacillus sp. B-675-& urea® & JAIA A4k vl
Aol 30°ColA] 78 wlF 10 liter] #B& 8,000
rpmo2 1587 d4Resignt. dAEEs FAE
acetone 528 33 2% acyl CoA FAH &4 Al &
A& 7HA= 4] FANRlE EAI8EA] g v
Fho et WA= e, pH 6.0~9.0014 ¢t
pH 2.0 oA 1 A& 443 AT 25 A
€ AES A7 100°ColA 158 718 3 284 4L
ZAVG A3 65%9 BA4o] dot It JAAE 2
3] 3l vt d e E22XES 3:19 H|EE
o} FE3] AUFF3A 4] BFE AU o
AL gilica gel ZHol FHF F22XE o HEG:
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Culture broth

centrifuge at 8,000 mom
Supematant

extract with chioroform (3 : 1)
Silica gel column chromatography

elute with chioroform : acetone ( 5: 1)
and with chloroform : methanol ( 10 : 1)

Preparative TLC
develop with chioroform : methanol ( 10 : 1)
Active band

extract with chloroform and evaporated

Inhibitor( Rf = 0.77 )

Fig. 1— Purification Steps of acyl CoA synthetase in-
hibitor from Bacillus sp. B-6.
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Table I—MIC values of acyl CoA synthetase inhibitor

Test organism MIC (pg/mD)
Candida albicans 8
Botrytis cinerea 10
Saccharomyces cerevisiae 10
Staphylococcus aureus 18
Micrococcus luteus 18
Klebsiella pneumoniae 16
Salmonella typhimurium 18
Pseudomonas aeruginosa 16
Escherichia coli 34

EXE WEE(10: DZ £EAA REAL S EAS
AT olFolA REAI7F % E8o] A BAo] o}
0] A& 7HEF-% silica gel plated] AAstn F==

g dle2(10: DE AN A3 REAZE 0.77,
0.53%1 7+ 79l EZo] £EHA T o]FoA A &
Aol =& Aoz vt REX7L0.779 A& spatular
2 Ho E2EXE0E FEF U} FHo 72 H
A& 89 Fig. 19 22 A 24 AA acyl CoA
T 54 gA gHE e EFS ¢F Bl
KJH-1-133-D2 ®Hslglon xgae] Roo|Qic)
ABoA AL g 7S vlws] v} NH,-
NO;& A4U0 2 o839 E 9= 7ol et
UA ggkem g geeEs Ve o] w7 EZ 9]
A #ojehe @4e] ol NHNO7 ofjmdt 4
g X =4 A Eojol ¥ Aol

UM RalS SIS BN - 2E WAY FBolE
g o Algde] dig AAE &4 JAA9
MIC #& Table 1ol JeRRUTH 223 o] JA&F
o] oj2] bacteria®l] dAX = i BAHE Beon,
Candida albicans$} Botrytis cinereas} 7+-& F3golol =
Az 84& RHole Ae® UEehdtt 53] Botrytis
cinereat- A1}, Wi, BvlE 59 $E2 gl &3
AR A F3o|HE oplske Zog gElA gl
ouz REg g EHo| n|AE FFo 29| AHE7T
A0 3 A7 o ¥ Ao £} Dose res-
ponse curve® Fig. 20 JeR)Son, A a2} ol
e} 100 pg/miZAAE & A BAo] vlFH oz
F7'E%.09 ICyE 42 pg/mi= Jepdt,

Al WalS o|=fats MM U7X UWH - F2E o
A 229 o1318k3 EAE Table I eRAQIE &
g A 22e 3N ETE melting pointE
238°C%3L, Benzene, ethyl acetate ethanol, chloro-
form, DMSO, acetonitrile, acetoneol] 2 %33 me-
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Fig. 2— Dose response curve of acyl CoA synthetase in-
hibitor from Bacillus sp. B-6. Different concen-
tration of acyl CoA synthetase inhibitor from
Bacillus sp. B-6, was added in the acyl CoA
synthetase inhibitor assay mixture and the in-
hibitory activity was measured.

Table I — Physicochemical properties of the acyl CoA
synthetase inhibitor from Bacillus sp. B-6

Nature Yellow powder

UV Amax nm 247 nm, 362 nm
(in chloroform)

Melting point 238°C

Molecular weight 224

Molecular formular CisHeN:0,

TLC Rf. value*

EtoAc : Benzene (2:8) 043

EtoAc : Benzene (1:1)  0.68

CHCL; : Methanol (10:1) 0.77

Solubility, soluble Benzene, CHCl;, Ethyl acetate
insoluble HX0, n-hexane, methanol

* Precoated silica gel plate (Merck)

tanol, hexane, Bl £3157 et Eeld A
B3 UV 247 nm, 362 nmoilA Al Fa4eS 1
Fe™, IR spectrumol A& 3400 cm 'olA] carboxyl
Aol o3 F4E BeFH, 3000 cm '] F5 aro-
matic C-H bond& YERATE EF 1640, 1430, 1400
cm ¢} FU0E B aromatic C-C, C-N bond$] &
A& & + YA} Mass spectrum S ZHE] base
peak 180, molecular peak: 22498 &a1at9ict.
'H-NMR spectrumellA] 15.50 ppm®] singlet& CO-
OH group2, 8.98~7.97 ppm%-2A 719 aro-
matic proton signale ztd #FE = YUt “c-
NMR spectrumo| A= 165 ppmoliX C=0 group &
29 signale], 145~125 ppmolA aromatic €49
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Phenazine-1-carboxylic acid

Fig. 3— Proposed structure of acyl CoA synthetase in-
hibitor from Bacillus sp. B-6.

signalo] BEHAC}. o)A A% o]83ta B4
717184 d9es F¥ste 8 W, KJH-1-133-De
CysHeN,0,9] 318148 71X phenazine-1-carbo-
xylic acidx(PCA)Z FA=UoR B3P +28
phenazine-1-carboxylic acid®} Z+% spectrum da-
ta’t dAjsled 1 FZE phenazine-1-carboxylic
acid2 $743l9H(Fig. 3). Phenazine-1-carboxylic
acid= 9] ¥zld] HE f¥sh= Gaeumannomyces
graminis var. triticie] 58 Azl = T35 P EZ
2 deA $om Pseudomonaso A BAtElE ez v
UL ® B QoM Bacillus subtilisgEoA
PCAZ} Ats| .o Candida albicansl) W] &
YA acyl CoA ¥4 &4 A 55& 2 Aoz
Ebgtt}. ko 2 PCAY acyl CoA 3 &4 oA 718
< ATk A2 AR NS S FEAEE
Tt A 8BS F7HATIE o 6 B2 4
7t 888 Ao B} 1w PCAS AFA*Pd B
3Re g4l #sle] dA7HAE shikimic acid path-
wayol Boshe &4 FARE Aog FE3)a g
o}z AEstA WEAA gpornZ, oo Bt Y3}

& A8 38 PCAY A A7) 9
o B AT7E gog AT Aotk
i B
Ul AE B ZRE acyl CoA FAEA oAER

g4 A75 FHE F Candida albicansl) 7L
7HA™ acyl CoA 343 &aol 723 oAl 84S 7HAE
E2S A= Bacillus sp. B-67-& Adsle] F7] 2
A& WHAA A v} urea, (NHY,SO, NHCL
& A AN ZA 02 wiR]7) WEks Ag B

sRon, o] AN gF WY ZE2XE F
Zo|A Candida albicanss] 0N SFBAo) &3
acyl CoA &4 oA §Ao] ¥2 23S 8], AA
3}0‘1 °]§P§P§ ——’é 5‘-*}6}1 T2 245 Pt
chromatographyﬁ} preparatlve TLCE F3ld oAl

B2¢ &5 Egsiglen, UV, IR 'H NMR, “C
NMR £9¢] 7171848 & Z3 phenazine-1-car-
boxylic acid® E43s4t}.
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