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Abstract— MT 51005 as a potent inhibitor of phospholipase C(PLC) was purified from the culture broth
of a fungal strain No. 51005 isolated from soil. It was identified as a benzaldehyde derivative, an-
guillosporal. by the physicochemical properties and spectroscopic data. Anguillosporal showed the in-
hibitory activity against purified PLC with an ICs of 13 ug/ml. And it also inhibited the formation of ino-
sitol phosphates(IP) in platelet-derived growth factor(PDGF)-stimulated NIH3T3y1 cells with an ICs of

0.8 ug/mj.
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Phosphoinositide specific phospholipase C(PLC)
i platelet-derived growth factor(PDGF), epider-
mal growth factor(EGF)59 AEAAIAY va-
sopressin, angiotensins-2] A=AA7} A X2 EA)
sk Zhzte] FEAo AR RN B EE FAoR
2HAH. gAY PLCE Al A% EA3=
phospholipid?! phosphatidylinositol 4,5-bipho-
sphate(PIP)E inositol 1.4,5-triphosphate(IP;) 2}
diacylglycerol(DAG)Z #3i3h A9 [P AlXU
o] AF22HE Ca”'& H8A17)2 DAGE protein
kinase C(PKC)& @431A1A U] AEZe-& =
ale] FaH oz M| AT BalE Yot ?

#A7kx] 227 PLC isozymeS-2 Rhees! o] #
F3 vl i}E2W 34 PLC B, v, 89 AIFRE vHE

TR =gl #E FoE o] AxAR
(W3}) 042-860-4312 (H2:) 042-860-4595
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t} oj2j& PLCF & 7<% PLCYE wAlzztl o3t
o] NIH3T3 AEFo] FUAFAY? olo) fAAE F
Z g@AAFEY A¥Ede] FAsEM wgz
PLC ##u PIP, 412 NIH3T3 AX3o] Fss
H DNA §4dol JAIgE= A2 RudUn® 6o
HU59 dHFEelA PLC &49 W) 7159
the 231" PLC AsjAl7L A5 8e339) ol 48 2=
Aehe A2 BN wato] @ gl Aojrt”
oje} & BEX o2 HqEL n|AE HalF P o4
AF25E PLC AHEL S 243l ston o]ER
Re) 228 scopafungin®, amentoflavone'”, pre-
nylated flavones'"5-& B1& v} vk, A&H &
A AR Fol| Ego g RE] Fedt FFo] EF No.
5100591 TA] wigdol A PLC 23 HHEdE 7}
2L e o] B9 Ba) saty 4
2 'H, “C-NMR ¥ HMBC%9 #3334 W&
F31 benzaldehyded 3<%l anguillosporalZ %
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AlSF % AFB717| - HEPES, EGTA, L-3-phos-

phatidyl inositol(P)> Sigma*leld PDGF
GenzymeAtoll A +48te] AME-slct. PLC9F PKC
284S 3337 98k CHI-PIs} (v-7P) ATP
£ AmershamAllA T8kt AZEW inositol
phosphates(IPt)E £A317] $13te] 183 anion -
exchange resin AG 1-X82 Biorad oA 743k
o}, TLC+= silica gel 60F 5,9 RP-18F55,S(Merck) &
AHE-8191 o8 column chromatographyol: silica
gel(70~254 mesh, Merck), ODS RP-18(40~63
pum, Merck), Sephadex LH-20(Sigma)-& AH83}5
o). F3%o] B2l No. 510054 w2 New Bru-
nswich ScientificAt] MF-107 jar fermentors ©}
4314t} HPLCE Shimadzu LC-6A system$ A}
239 28 UV spectrum? Beckmann DU-64E A}
&3l Z4s9tt. 'H-NMR, “C-NMR, HMBC
NMR spectrum< Varian UNITY 300 NMR spec-
trophotometer £ ESI(electrospray ionization)-
MSE VGARS Guattro® &8t PLC, PKC &
284 ¢ 1P, A% FAES A% radioactivitys
BekmannAte] LS 600 TA scintillation counter®
ol g3t 243 H oY IC,at 2AL Jandel Cor-
poration® Sigmaplot Scientific Graphing sys-
tem$ o] &ttt

SWO| #2|5F No. 510052} H§Q} - FFo] HelF
No. 51005¢ EJo 2 HE 223 952 ajY=1e
ohe-3 2t} 1419 jar fermentorell 113 yeast ex-
tract 3 g, malt extract 3g, peptone 5g, glucose
10 go] F-€ uiAlol] 443t v e FTAL 3% HE
3t w2 % 25°C, §71% 0.5 vvm, ZHHEE 200
rpmel| A 1447 s g3}t

PLC S48 &3 - PLC 8284 RheeF9]
W) wlel 243 PLC £4% PLCyl ¢cDNA
7} AZFE vaccinia virusE 792121 HeLa-384)
¥2Re BAPAT AL AT 20uCio)
CH)-PI7} 3¢ 50uM PI, 1 mM EGTA. 3mM
CaCl;, 50 mM HEPES(pH="17.0) ¥ 0.1% sodium
deoxycholate® TA¥ M- 185 piol] TA 5p

o} JAAE 10 WE H7Fs o WAL 37°CollA
1087 98217l ¥ CHClyMeOH(2/1)ETE9 1
ml& o] ¥h&-& FA A A} o]oiA 5 mM EGTA7}
F3E IN-HCIEY 0.3 mlE ¥ 42 F 948+
31 5 HF Y radioactivity s SRSFATF

PKC S8 &3 - PKC 2842 Huang®™
o] whyol e} 3439 0n PKC 34E 4 HZRE
2RAASS ARSI Y PRC 5484 242
Ca®, phospholipid$} diolein®] &ajs}e] 7}=<] hi-
stone III-Sell (-*P) ATPS] #P7} qlalsle]= A5
A3kt g 25 piolE 30 mM Tris-HCl(pH=
7.5), 6 mM magnesium acetate, 0.12mM (v-"P)
ATP@x10*cpm/ml), 0.25mM EGTA, 0.4mM
CaCl,, phosphatidylserine 2.5 ug, diolein 0.5 ug.
histone III-S 25 pg¥ PKC &49 5 s E83h0}
o7]ol AAHAR 5 WE H7FeER 30°Coll A 1023 ¥he-
A1zl ¥ 20% trichloroacetic acid(TCA)-&9 20 W=
o]2] &A1 cellulose-Pi paperdl ¥ 10 we P35}
I T 3 0.2M KClo| 8 5% TCASHc= d
7iAZ] paper SFHE 2em AEE A3l radicac-
tivityZ scintillation counter® =3 8}53t}.

MIZU 1P 2] &8 - Axu IPFY 24L& 10%
fetal bovine serum (FBS)¢] ¥38 Dulbecco’s
modified Eagle’s medium(DMEM)o|lA ujok3t
NIH3T3y1 MEFE AH&-3ted Fleischmans '®9) %
Hofjme} HP3tglet. 6x10° cells/mi¢] NIH3T3yl
A EFE inositold AAF DMEM®ulX]ol A 2447}
&<t 11Ci8 myo-(2-°H)-inositol# &7 wjksts
g, olgA wids MEFE phosphate-buffered
saline(PBS) £ A& & H 158 52t sjsldct. o7
of RAPAEE 5w AR H 208 59 widsin
PDGFZ 30% &%+ AF34tt. o] MEFE 5%
HCIOE AHE3te uke-& FAA1Z o AEW ino-
FE39tt. &€
phosphate® Biorad AG 1-X8 anion exchange
columng AHEEt FHAZ] | 10 mig) SHFE Al
8t 5mM sodium tetraborate®t 60 mM am-
monium formate €<% 10 mI2 thA] A3t ot
Ao 2 1 M ammonium formategt 0.1 M formic
acidE AH&-3t4] total inositol phosphatesE §&4]
71 %l radioactivity® &3t}

#AEAC| 22 HM ~ vl 1012 5.000 rpmol

sitol phosphateZ inositol

J. Pharm. Soc. Korea



]

Bol #EiFE FH E2FgA C Mg dH22¥Ee B 435

A} 1083 ddRelste] Wi At 7A AAER
21tk Diaion HP-2000 #i 45 94E B4AA
2ejstn 7 shs 28 §247 § 30% MeOHE
AHgated A ABIY T Acetone 2 2R S &4
7 5 74 AAE acetoneFE AP} Tt &3}
At &AL B §3A171 7 BuOH=Z &miF53
o silica gel& Yol FAAA FZF3Fh. CHClY
MeOH=20/1% A7hgvj23t silica gel column
chromatography® #33ch o|gA §&d 2+ &
vt} PLC 848 A8t A3ll@Ao] 23 288
Hol &% % 70% MeOHE& /W82 Lobar
RP-18 column chromatography3tsitt. old 4%
A7 FY3 A9 Ve s BAES AAF7) Sl
CHCly/n-hexane/MeOH=2/3/1% A&z
Sephadex LH-20 column chromatography& 23|
FYEA AAEH) 22 £YE F w4 AHgA
2 Holx H¥EL Fo} Prep. HPLC(column:
J’sphere ODS-H80, ¢ 20 mmX 150 mm, 4.
75% MeOH, #%: 4ml/min, UV detector; 254
nm) & A3+ retension time(RT) 17¥-l g3}
= 8484 MT 51005 67 mgg & 2819t}

#3 MT 51005 - ©] 232 TLCHIA (Sio,,
CHCly/MeOH=20/1) RZt& 0.45% anisaldehyde-
H,S0,. I, HoSO 0l A =it

UV Amax(MeOH): 222, 298 nm, Mass(E.l,
70ev), m/z: 250, 154, 150, 'H-NMR(CDCl,,
300MHz, ppm): 80.87(3H. t, J=6.9 Hz, 5-CHj),
1.15(3H, t, J=17.5 Hz, 2-CHy). 1.26(4dH, m, 3-
CH, and 4-CHy, 1.60(5H. m, 2'-CH, and 6"~
CHj), 2.62(2H, q. J=7.5 Hz, 1"-CHy), 3.32(1H,
sextet, J=6.9 Hz, 1'-CH), 5.51(1H, s. 4-OH),
6.28(1H, s, aromatic-H), 10.17(1H, s, 7-CHO),
12.8(1H, s, 2-OH). *C-NMR(Table 1)

3 MT 510059 O[MIEIS} - &2 MT 51005 10
mg$ %4 200 ul, pyridine 200 piol =] 4
2ol 5417k vEE-A12 & AHEEE F n-hexane/
EtOAc=3/18 AL = silica gel column chro-
matographydts MT 51005-acetate ¢F 5mgs
At

'H-NMR(CDCl,, 300 MHz, ppm): & 0.87(3H. t,
J=6.9 Hz, 5-CH3), 1.15(3H. t, J=17.5 Hz, 2~CH
2. 1.26(4H, m, 3-CH, and 4-CH,), 1.60(5H, m,
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Table I — Comparision of “C-NMR spectral data
between MT 51005 and anguillosporal®®
(CDCl;, 75MHz)

Carbon No. anguillosporal MT 51005

1 112.1(s) 112.4(s)”
2 163.7(s) 164.0(s)
3 114.2(s) 114.5(s)
4 160.5(s) 160.8(s)
5 105.1(d) 105.4(d)
6 151.8(s) 152.1(s)
7 192.2(d) 192.6(d)

2-OH - -

4-OH - -
1 32.2(d) 32.4(d)
2’ 37.8(t) 38.1(t)
3 29.6(t) 29.8(t)
4 22.5(t) 22.71(t)
5 13.7(q) 14.0(q)
6’ 21.9(q) 22.2(q)
17 15.1(t) 15.3(t)
X 12.8(q) 13.0(q)

’ Multiplicities were established by DEPT spectra

2’-CH, and 6-CHs). 2.32(3H. s, 4COCH,), 2.62
(2H, q, J=17.5 Hz, 1-CHy), 3.32(1H, sextet, J=6.
9 Hz, 1'-CH). 6.28(1H, s, aromatic-H), 10.17
(1H, s, 7-CHO), 12.8(1H, s, 2-OH).

sl

MT 510052} ?XEH - MT 51005« =34 %
2 UV AMMeOH) max 222 nmol4 Ht§ &4 peak
£ »gon ESIMS #4243 m/z 250004 (M]*
peak’} @aHo Bl 25002 AU =3
HREI-MS ¥ NMRef 9§ 7284 ZAx 23142
CisH»0:2 23 H At

'H-NMR spectrum< 0.87 ppm(3H, 5-CH,),
1.15ppm(3H, J=7.5 Hz, 2-CHy), 2 1.60 ppm
(3H, 6'-CHy°ll* 37§2] methyl proton, 2.62 ppm
(2H, J=17.5 Hz, 1™-CHplA 17§2] methylene
proton, 3.32(1H, J=6.9 Hz. 1-CH) 91 &lell 4 1749
methine proton, 6.28 ppm(1H, 5-H)olA aro-
matic proton @ 5.51 ppm, 12.8 ppmolA hydroxy
proton peakE &¢1d 4 YA “C-NMR spec-
trumolAE 5709] quaternary carbon(C-1, C-2,
C-3, C-4, C-6), 2782 methine carbon(C-5, C-1")
2} 192.6 ppm $1x1lA 17§9] aldehyde carbon (C-
7)ol £ LrAA. S92 'H-NMR 2 °C-
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NMR spectrum® ZHJ}EZHE] MT 51005%
tetrasubstituted benzaldehyde7 22 FAIHL
] mhabA] 7t 218719 8 $2= HMBC spec-
trumZ A&t HMBC spectrum’dolA 6.28

ppm(lH, 5-H)8 FAF 324ppm(C-17) HAY
carbon® 12.8ppm(1H, 2-OH)Y <$AiE 1124
ppm(C-1), 114.5 ppm(C-3) 1%} carbon® 'H-
BC 978 #AAge] {AHUY. EI, 3.32ppm
(1H, 1-H)¥ =19 methine protona 29.8 ppm(C-
3"), 38.1 ppm(C-2'), 1054 ppm(C-5), 1124 ppm
(C-1), 152.1 ppm(C-6) 91 %19} carbonz} 'H-"C 94A
2] BA&& sth

ol el 2] e 4 % yPIEM AREE TF
sted MT 51005 Harrigans'®°| Anguillospora
longissimaol| Al 22]¥ anguillosporal® 717] £4%]
7} AP e =2 MT 510058 anguillosporal (Fig.
DE FA3A

MT 510052] MERH - MT 51005+ NIH3T3y1
AEFAA PDGF A=o93% [P A gl 0.8
pg/mie] FEA IC,# S Bl FAHFig. 2). =g
PLCS} PKC 484 oigt Asi=-8-& A5 A
PLC 484l gl 13 ug/miolA IC;aks B
o FAeW(Fig. 3) PKC &4 &4 thslir= 333
pg/mle] FEAME A 28-S BodFA] ghrt.

o &

PLC &4+ 89 4F 22dM EdH1 e &
224 MEY Adsdgabgels Mgl ERjshs

Anguillosporal

Fig. 1 —The chemical structure of anguillosporal elu-
cidated by HMBC. 'H-“C longrange coupling
() were shown in a important position.
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Fig. 2— Inhibition of IPt formation in the PDGF-stimu-
lated NIH3T3vl cells. After prelabeling with
myo—{2-*H}-inositol for 24hr, the cells were
stimulated with PDGF in the presence of an-
guillosporal.

PIP,Z £33l IP;%} DAGE A4d3ta o] 52 A Xy
ANz A 23 vf7jAHE A3t o] 7hA) MEZ
R RH-E FEFT WA o] A4o] AEF A7}
AsAEHAY ole M= 8L M F U
Zold 7ohslell A2 B A7 A= glok.
A EY vAE £ %48 AES dder
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Fig. 3 — Inhibition of phospholipase C by anguillosporal.

The assay procedure was described in the
Methods.
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PLC A#HEAE M8 F I3 £2F No.
510052 %€ PLC AHLS zte B S &3t
'H. *C-NMR 2 HMBC% ¢ 7171%4 & E3le an-
guillosporal2 F33 v} Anguillosporal® Har-
rigans'¥o] @g BE 283 F30)E ujdsle o]
of Wikl o 2 HE GBS 2 BH2A 23
oo Staphylococus aureus$} Candia albicansol] tha}o]
Z}z} 4 ng/mi® 58 pg/mie] MICHE 2t Aoz 1
REE

222y, anguillosporalell Hi|XE S84 o]l
g2 YEFA oigh Hae gglen E =FoiA
PLC ANEARE H&oz HudE dlo|t}, ol2idt
anguillosporal® 13 pg/mi9] sxdA PLC 84&
50% Asstsct. 22]a o] EAe] MEWlA PLC &
A4 g3 A aAeE 2AB A PLC 2401 3
2 5= NIH3T3VIMEFE AMHEsle] PDGFY A=
o 93] AAEE AEY IPFE S E A 08
pg/migl FEolA IC,ate BTl oz A=
anguillosporale] @&7b2] Bug PLC AsEa
vinaxanthone'” (IC5=3.1 pg/ml, PLC purified
from bovine brain). caloporoside’®(ICsx=15~28
pg/ml, from rat brain), hispidospermidin'®(ICs=
6.5 ug/ml, from rat brain). scopafungin(ICy=34
ug/ml, from bovine brain), amentoflavone(ICs= 16
ng/mi. from bovine brain), prenylated flavones
(ICy=3~15 pg/ml, from bovine brain)soll H|3kd
= oha oRBIAY 558 AsieS ReFc) 18
U MApEe] ARES PLC A4t 2dE 7o t=d

4 BATHE 343 F o= #2HE0] NIH3T3yl A%
£ AH3le) PDGFel 23] @413}s= PLC of tigt
T ZAYE] AEY PSS A HHeE B
% amentoflavone®S Astne YA il
amentoflavone2 4.9 pg/milA IC, & 7y
anguillgsporal 0.8 pg/ml FE0M [CxatS 2= A
22 ol amentoflavone B th A E ol A 68 743k A
ML Bolu Yt RE 4 & Ut %3 an-
guillosporal& A3 HEHAA T3 EOHE 420
PKCOll tiald g484 &HA 333 pg/mio] oA
E A S Holx) Fur). ol AANES B
anguillosporal®] A¥uU MNzddage] Al
PLCAZ tigt 21 -3 Aallo 7118 MZu 1P,
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WE UA A AR & 5 9l

e RS A o MES 2 Aoy AEg A
¥FE AMgsld anguillosporale] MZEU g2
AE Fd glon =3 PLC &49]9 & Azdad o
¥ phosphodiesterase$! phospholipase A,(PLA,),
phosphatidylcholine specific phospholipase D
(PLD) 59 250 ti Mg & HE Foll AUrt.
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