Kor. J. Appl. Microbiol. Biotechnol.
Vol. 21, No. 1, 59-65 (1993)

Rous Sarcoma Virusoi] 2J3 SATMEE NRK A|Zo| HEHZIE
Qs §MEZE MT 11552 222t MEstx A

QB -

Oy - ZHY - WE4 - ASM - RHH - 0|8 - BlEH

E=npErlgciTy ST 0[dESE T

Purification and Biological Activities of MT 1155
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Abstract — We isolated Actinomycetes strain GMT 1155 and purified the active compound, MT
1155, on the morphological reversion of ts/NRK cell from the isolate. MT 1155 was identified
as toyocamycin having antifungal and antitumor activities from physico-chemical properties and
UV, IR, 'H-NMR, “C-NMR and mass spectrum. MT 1155 showed the morphologically reversional
activity on ts/NRK cell and the cytotoxicity on CTLL cell at the final concentrations of 1.7 yM
and 0.2 pM, respectively and its IC; value on protein kinase A enzyme was 2.3 uM. Also it
had strong antifungal activity against several pathogenic fungi but not antibacterial activity. And
it did not inhibit both protein kinase C activity and the bleb-formation of K562 cell induced by

phorbol esters.
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Fig. 1 Morphological change of ts/NRK cell.

(A) transformed cell morphology at 33C,
with MT 1155 at 33C.

(B) normal cell morphology at 39C,
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Culture broth

centrifuged at 6,000 rpm for 10 min
[ | 1
Supernatant Mycehum
extracted with
60% acetone

Diaion HP-20 column chromatography
eluted with 50% methanol

i
BuQOH extraction

1st silica gel column chromatography
eluted with chloroform:methanol
(20:1-10:1)
2nd silica gel column chromatography
eluted with chloroform:methanol(10:1)
Crystallization
in methanol
Needle or prismn crystals
(MT 1155)

Fig. 2 Purification procedure of MT 1155 from Actinemycetes isolate GMT 11355.

Table 1. Physico-chemical properties of MT 1155

Appearance
Solubility

soluble

slightly soluble

insoluble
[ ﬁr Me{)H
Kﬂ'l;;?{

Lalp

Melting point

Molecular weight

Color reaction
positive
negative

Yellowish needles or prisms

DMSO

Me(OH, acetone, chioroform, H,O
Hexane, ether

231, 273 (neutral)

233, 279 (acidic)

—61.5%(c=0.13, H.0)

247~248C

291

Anisaldehyde-H,S0,, 20% H,S0,

Ninhydrin, Ehrhich, Dragendorif’s,

molybdophosphoric acid,
anilinephthalate
TLC(R; value)
silica gel

EP-13

0.3 (chloroform:methanol =6:1)
0.8 (methanol:H,0=7:3)

231, 273 nme| 1
0]53‘]_0:]

Fo)| A= 233, 279 nmE eF7)
™ nucleoside A2 W EA Z dR7}
o]2]& UV & el & 2zt 7o 3 obaf 3 ol(13, 14).

MT 11559 2=&E3H

MT 11552] :rL?‘EK*“Q“ ¢lsf IR, 'H-NMR, "“C-
NMR, FAB-mass 52| 7|7} 5412 sisleic) IR spec-
trum(data 242p ¥'1 -NH,71¢} -OH7](3400 cm '2}
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Fig. 3. '"H-NMR spectrum of MT 1155 and its structure

(DMS0O-d,, 500 MHz).

3300cm Y, -C=N71(2300cm 1), C=C7]{1670 cm '
7 1600 cm )2 EAE #aldteich 'H-NMR spec-
trum(Fig. 3)ell A= 82 ppm(1H)3} 8.5 ppm(1H)el] A
purinec!v} pyrimidines} %re] heteroatom e %l
ringt] 2] proton, 6.9 ppm(2H)<l| 4] -NH,2] proton, 5.2
ppm(2ZH)®} 5.5 ppm(1H)&] signale) DO He]A] A}
gllo g dHol 3709 -OHE protone] &33}g] o
BC-NMR spectrum(data g 2hel A+ 115.3 ppmel A
-C=N, 87.7~61.2 ppmeol| 4] el 4] 1% 6702 sig-
nale] viepylch ezl AL F8) purined} o2
T35 nucleosideF-& FA g ez g o]}zl nu-
cleoside 3 E2AEe] 7)7)|824 28558 vl
Aap Haper 20919] toyocamycin(15, 16)3} 2 2] s}e]
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$hal7] Alabstde) o7l #HAA s T or] deiz]
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A5 el = Alo|tH3). =&} protein kinase A2
gHAdof] it ICs o 2.3 uMZ 4] staurosporine ¥.c} ek
500M) HE g s &Aido] oo [L-28] Fajd}e
Mgt AAlsls CTLL Al Eol tjaiAe HAF55 0.2
uMell 4] cytotoxicity 2 2.o)7] A)ztsbgich el
#F5 5 0.34 mMei A phorbol esterell 2]%} protein
kinase C¢] &43l= <ls] Fx ¥+ K562 A 3 H 2]
SRS AR 3, =8F 0.42 mMel A pro-
tein kinase C&] & 4842 #3 #HalstA Z3lich

Table 1. Inhibitory activities of MT 1155 against pro-
tein kinases and cellular response®

Enzyme or cell Concentration {uM)

Protein Kinase A KU
Protein Kinase C > 420"
K562 > 340
ts/NRK 1.7%
CTLL 0.9¢

“Each experiments were done according to “materials
and methods”.

"ICs; values of protein kinase A and protein kinase
C avtivities.

“Minimal inhibitory concentration on the bleb-forma-
tton of K562 cell induced by PDBu.

“Minimal concentration for the morphological change
of ts/NRK cell induced partially.

“Mimimal inhibitory concentration on the growth of
CTLL cell.

Table 3. Antimicrobial activity of MT 1155
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gk 7]Eef| o]m] afed Rl wpe} 3ro) MT 1155+ Gram
(+), (—) bacteriaoll= %13 #HAdo] gigiort ofe)
7hR| B A Ratoll= b g 8 eb A& HodcHTa-
ble 3)(15).

2 #

ts/NRK®2] M| 28 eff 5 AL e Astsles
gA=dE v, AAS] 1 Fxr5 FAHIY Ae
shz2ltA &loralal toyocamycinS & uhad A 3]
AEe] Fef A ghel] H S Rl ﬁiiw an-

~ samycin A< 2] herbimycin A, macbeccin, geldana-

mycin(3)3} o}v]’= 4t A2l erbstatin(5), isoflavone
Al 2] orobol, genistein(17), 2 2} reveromycin(18)
¢l ey}t nucleoside2] EAe] olzigh #4485
Fevhs W B Wb Hgoluh
Toyocamycmﬁ] phosphatidylinositol(PI} turnover
2] 8%t &9l phosphatidylinositol kinaseE #]
sl gk E.;_{19)9} A 2] Pl turnover+= ras, sre,
erb-B fms, fos o] ubole zlzpe] ubdlol] o3 1A
Blol] upbE MlExe] & aldoje} WA A7} glE0]
HIAFHPKD. o3t A H3E5 R vlFo ts/NRK
Mo s Hol®l viral src gened] WadE E.0 g
gene T&® AbE9l src kinase?] &4-& tovocamy-
cine| *]3| &}-od lS/NRK—'] xﬂ_stzs:]}zﬂ?]» H & x| A-]] 37
Fel= vrehl A o
o2 F&Exch Toyocamyun«ﬂ} ""’*Pﬂ nucleosxde
732§ 7FA] ¢l sangivamycin, tubercidin 5|
ts/NRK A 3] e B Al Al £ 2] adel 2 ,qq;g},x.}.?]‘;]_
B glovh Mo AE dadaadel 4 sre tyrosine
kinase®} #-AMgF &5 3= EGF receptor?| tyro-

sine kinases A&llglcl B 7} ¢l e v 2(20) sre

Test organisms Activity* Test organisms Activity*
(Bacteria & Yeast) (Fungi)

Escherichia coli BE 1186 - Alternaria mali 35
Satmonella Ivphimurium SL 1102 ~ Glomerella cingulata 35
Staphylococcus aureus 209 — Ophiobolus miyabeanus 15
Staphyiococcus aureus R-209 — Pelliculariae sasakii 27
Pseudomonas aeruginosa — Pyricularia oryzae 35
Candida albicans +- Aspergillus oryzae 42

Penictllum chrvsogenum 47

*Inhibition zone size {mm), dosage: 50 pg/disk
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(21) toyocamycin®| #-$-1= A 442 2] sef i vlo}
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o] &l Hlif‘**‘ifﬁ =2 Pl turnover® %3 PKC 2=
4 BEE AAe Zle] olvel PTKE %3 418
GatAE A o] A toyacamycm'-‘*l ] 31| 3}
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