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Antitumoral Compound, MCH-201, an Effector on Proliferation
and Morphology of Human Breast Tumor Cell Line, MCF-7

Kim, Hang-Sub, Se-Eun Kim, Young-Ho Kim, Sung-Woo Lee,
Goo-Taeg Oh, Hwan-Mook Kim and Jung-Joon Lee*

Genetic Engineering Research Institute,
KIST PO. Box 17 Taedok Science Town, Taegon, 305-606, Korea

Abstract — MCH-201 was isolated from the mycelium of Streptomyces sp. Balé as a potent effector
on proliferation and morphology of human breast tumor cell line, MCF-7. Morphological change could
he observed at concentration between 2.5 ug/m/ and 250 pg/m/ and showed cytotoxic effect at the
concentration of more than 5 pg/m/. This compound also showed inhibitory effect on DNA synthesis
of hepatoma cells, Hepa lclc7, and strong cytotoxic effect on proliferation of human tumor cell lines,

A549 and XF498.
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2 g, glucose 10 g, soybean meal 10 g, soluble starch
12g, CoS0,7H,0 0.006g ZnSO,-7H,0 0.003 g,
MnSO.-7H,0 0.003g, FeSO,-7H.0 0.003g& 179
ZB 2] o]z pHE 7.02.2 FA 3 MCLM-1 me-
diumg AHg-ateleh. £ uloks dAde 500 m/9
baffled flask 37Hell 100 m/® 2] wiA& 3 53k vl
kg Tulokl 240 mi2 8/} ¥ wiok wix|ef A]F3
& 98T, 350 rpm, 10 LPM air®] 2722 39 52
s ashod ek,

"~

Alep W ARBT)Y|

A E=0] wjoks s A2-% RPMI 16407 a-
MEM x|+ GIBCOMD, USA)AHe] A 4%-& A-&-3}
A7 fetal calf serum& Hyclone(Utah, USA)ol A
F-olsteict WAAFe) wieke $isiA B. Braun®f 151
jar fermentor?) BiomateZ AH4-8}%13%, mycelium2]
harvest® &4 Beckman Model J2-21 High
speed centrifuges, 3HgHEe] #e2]5 ¢3¢ HPLCE
Waters system(501 pump, 745B Data Module, Auto-
mated Gradient Controller)S A-&3tsdch. 717184
2 94 UV absorption¥ Milton Roy Spectronic
3000 array Spectrophotometer , IR-& Laser Presi-
sion Analytical RFX-65 FT-IR Spectrophotometer<,
NMR-& Varian 500 NMR Spectrometers, MS+ HP
5989A Spectrometers AH8-3hoirh

HiZo| el siel stotgiol £H

RPMI 1640 medium 100 wW(10% FCS )l 96
well plate®] & welld log phaseell %l MCF-79]
A E4=7} 5000 cells/wello] ¥ %% platingdt ¥ 37C,
5% CO, incubatorell 2 2447} wjeksl w| A& #f
ool ZZE-S 10vi¥ 33 A8E ol HF vo-
lumeo©] 200 W7} HEE stsivy. Axe] ezt
S0 2427} ol dejA o FAsRg o, MCF-
7 AT A #Ade 4847 wigg T SRB
assayoll @=H4) microplate readerg ©]£-3kef 570
nmoll 4 &35 2 ZAskeich A549, SK-OV-3, SK-
MEL-2, XF498, HCT15 5-¢l| chgh &4 spated 2
screeningdol| 4 a&teich

DNA #iMdoi| chst 28

Hepa 1clc? AlE£F& 10% FCS7}t @+#% a-MEM
w22 AH8-3te] 6 well plateol] wWlekslal om, wlok
21L& 5% C0,/95% air el F2|5hw A, 37C o
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A wieksleich A2 FEE 6X10° cells/m/E 7}
wellw} 2 m/¥ ¥-5-3lof wioksladch wioF 2447 ¥
WAl waksla A RS AMelsle], 24417 St
ok&t Zoll [*H]-thymidine(1 uCi/mlyel Zf-51 w A&
wakste] 24]17F %1k pulse labellingA1 5, 6). La-
belling #1%l 425 02N NaOH &%=z 47
gted, 10% trichloroacetic acid(TCA)YR )£ 222-#}
ZAe A A7) % 5% TCAR 23] AlFstz oAl
02N NaOHZ &34 A+ DNA 453 S
Hekshs g2 A2-sledoh Radioactivity= liquid
scintilation counter& AR&-3to] #31she] o, DNA
42 ["Hl-thymidinee] 4% DNAe} incorpora-
tionEi= <& DPMe 2 fAjsidz, sz Hekd

Bradfords] (D& wieh 415k
4 =

WMz 22|F Bal169 &2l

seldel 03 Aol AAY EPARE A
o4 AzAIF) AL 80T off A} 403-7F AR Foll B
He) 44 10mie] F38) w7 F 10 '~10 2
wh & 8] A 3le] 7 200 w/E augmentin 200 pg/m/, ny-
statin 100 pg/mi-S ¥ 33 OMYM plate(oatmeal
20 g, malt extract 2 g, veast extract 2 g, glucose 2g,
CoS0,-7H,0 60 mg, ZnSO,-4H,0 30 mg, MnSO,-
4H,0 30 mg, FeSO,-7H;0 30 mg, agar 15 g, distilled
H,0 1000 m)o) =sbar, 28~30C oll4] 547 vl
3}o] augmentin ¥ nystatinell 34L& iehdi=
whd g Ahgsidoh FelE Wid-E OMYM me-
dium 10 m/el| 4] 727} v oFgt &, wi<kd-& dichloro-
methane : methanol(l : 1)¢] &3tgvl2 FZ3lx
5% ¥ 500w DMSOo| Eof Ag® &3, o
Algel thaled MCF-79) Hepast fFea8a), A%
A A S HHs] F4E dehlls wAld
®elF Bales Felshedcl

Mo

#8283 22| HA|

uhA3F Bals-S OMYM mediumel) 4 wjofsled &
wjokel 5{F 8000 rpmoll 4} 208 ot KAEe] sk
supernatant®} mycelium2 ¥2l3tgth Myceliumzt
S MeOH 41% 23] F%3}5 73 ¥, MeOH 5
Z9S gsle] AshEEstdck ©) MeOH extractE
t}A] dichloromethane .2 504 solubledt H-2|%k
& P o]E 54 F, MeOHE &v|2 3ho] Se-
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Table 1. Physicochemical properties of MCH-201

Kor. J. Appl. Microbiol. Biotechnol.

Table 2. '"H-NMR assignments of MCH-201

Nature amorphous white powder
Solublity
soluble dichloromethane, ethylacetate,
acetonitrile, acetone, ethanol,
methanol
insoluble water
HPLC RT 828 (column: p-Bondapak C-18
(¢ 3.9X300 mm), solvent: 80%
methanol, UV: 280 nm, flow rate:
1 m//min)
MP 172¢C
UV An(MeOH) 244, 285
IR VudKBr) 3509, 3428, 2973, 1708, 1690, 1450,
1376, 1249

MS(m/z) 874 (FAB, M+Na")

phadex LH20(¢ 26X460 mm) column chromatogra-
phyE AA)alelt). 7 8o vshe] MCR-7 A%
o deisls fEdhe A4S
el RIS Ropd FE3 ¥ 80% MeOH&
Sl 2 3}of preparative HPLC(Delta Pak ¢ 19X 300
mm)E AA&e] major 24 MCH-201 17
mgs Ach

42-1-5—}37_ A o] L}—

MCH-2012| 22| 355 M3

MCH-201%& F43e] #i4yatzs MP 172C &
vehfigich &3l =& dichloromethane, ethylacetate,
acetonitrile, acetone, ethanol, methanole]s 7}4-0]
o} Fole Bgolgirth o) 33 E-e Eelstshz
3248 Table 1¢ vehisdch

MCH-2019] ==H

MCH-2012 UV 285nm¢] §59 'H NMR9| &
6.35(3-H)2} §5.58(5-H)2] F olefinic methine pro-
ton®] peakel 4} a, B, y, 5-unsaturated ester?] &2}
UV 245 nme} '"H NMR §5.19(15-H), 85.80(13-H),
8 6.50(14-H)ol ] conjugated diene®} EAE FA &
% 3l9i1, FAB MS spectrumell 4] m/z 8748 M+
Na' o] peakZ2H e ¥21ef 851912 =& + Ut
(8). o} #FH3E& A2+ NMR spectrum &3 g
7d-% macrolide ring®] confomational flexibility *j
Fol] ¥ peakE-e broadstd veliAu} =
A=]2] ¢igtom @ NMR &2ALE-E —20C & &}of
Z33lgick 'H NMR spectrumel| 4] 8-H2] methine

C2-OCH3 348 s C18-CH3 0.76 d (6.0)

H3 635 s H19 391 m
C4-CH3 196 s H20 1.60 m

H5 558 d (9.5) C20-CH3 1.00 d (5.5)
Hé6 253 m C22-H2 225 m
C6-CH3  0.88 d (6.0) H23 371 m

H7 3.95 br d H24 120 m

H8 281 m C24-CH3 080 d (6.0)
C8-CH3 1.05 d (6.0) H25 390 br t
HS 302 br d H26 519 m
H10 233 m H27 548 m

C10-CH3 094 d (65)
C11-H2 190 m

C28-H3 150 d (56.5)

Ci12-CH3 181 s HY 448 d (9.5
H13 580 d (11.0) H2'ax 160 m
H14 6.50 m H2'eq 211 m
H15 519 m H3' 363 m
H16 3.79 br t (9.5) H4 423 t (9.0)
16-OCH3 320 s H5 328 m
H17 502 br d (95) C6'-H3 116 d (6.0)
H18 211 m OCO-NH2 496 s

HNOCO

Fig. 1. Structure of concanamycin B.

signale] & 2.81% downfield shiftdt 728 Ho} o]
3152 C-89] 3l ethyl group ™Al methyl
groupe] A3l sle AL & T UNMTHI). = 8
4.4892] methine signal-® f-pyranoside®] anomeric
protong RN, §4.962] singlet>ZY%E] car-
bamoyl group®] & %4 F Usdeh o149 77|
4 data® @A viwste] & o MCH-2012
Streptomyces diastatochromogenes S-45904 &2 B
% concanamycin B(Fig. V2 53T 4 U 3(10),
#F¥ concanamycin B9} HPLCS] retention time$-

Witsle] ¥ A3 BUY HPEUL T & Yotk

MCH-2012| dE2ty §d
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Fig. 2. Morphological change of MCF-7 cell (A) control (B) treated with 2.5 yg/mi MCH-201 and (C) 0.05.ug/mi

MCH-201.
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Fig. 3. Inhibition of MCH-201 on the growth of MCF-
7 cells.

MCH-201-& 250 pg/m/5-E] 2.5 pg/mle] %ol A
frot M EFel MCF-79] el shg fxabs] 2(Fig.
2), 5ug/mi °)39) FEHE cytotoxicdt S
ehlsitKFig. 3). 743+ Al E34) Hepa lclc7 Al 2E
o]-4-gt incorporation 4§ 23}, DNA 42 439
FHog A=l oFig 4), proteing] §Hdell=
od3ko] lgir} = o] 3§HEel| disle] NCI® £
panelql 5&9] Q1A PHEFd| g AFAPE =
At Al A £l A5499} SFAIAA G AT
ol XF4989l thsled= 77} 4.8 ng/ml, 0.33 ng/m/ <]
ED50% 24ix, a9t Al 234l SK-OV-3 A £5-¢2}
A&t Al 25 HCT15, H4%5< Al 25 SK-MEL-

oY)
=

§

DNA Synthesis (DPM/mg protein)

control 0.05 0.5 2.5 5.0

Concentration of MCH 201 (pg/mi)

Fig. 4. Effect of MCH-201 on DNA synthesis of hepa-
toma cells (Hepa 1cle7).

Cells were maintained in culture for 48 hrs. Medium
was replenished daily and [*H]-thymidine was inclu-
ded for 2 hrs in culture to determine DNA synthesis.
Values represent the mean * S.D. of triplicate cultures.
*indicates p<0.01 when compared to the control value.

20 dal = 2H2t 2.84 ug/mi, 4.21 pg/mi, 0.19 pg/
mie] EDy& vehRach

U

Concanamycins- Streptomyces diastatochromoge-
nes S-450ll4 2222 ¥-2]5 18-membered macro-
cyclic lactone 3}3HE-2 long side chainell 2-deoxy-
B-D-rhamnosyl group-s- 7}* six-membered hemi-
ketal ringe] 235l ¢l+ 3}3§HE-o]t). Kinashi 59l
2]3lH  concanamycins-S- bacteriadll = FFEHA] o]
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132 fungi®l yeastoll = &84S vieb gl 2™, co-
ncanavaline A2 A3k mouse splenic lymphocyte
o] 241§ sl slgdtH8). = Woo ol 2]&t4 conca-
namycin B+ macrophage J774¢) 4 oxidized LDLell
sl =% cholesteryl ester®] 3§43} lysosomal
acidificationg 734l As)sldcty Baldlgch
(10). ¥ Hdelr= FAEY FAo} H3E 24
s SRS A Foll Wbl FEF Strepto-
myces sp. Bal6o] 7} a}lA QAlH-<+ A EF MCF-
7¢] JeHEE Fudl= e WEsE s, 4E che
romatography & %3}y &5 313% MCH-201-% ¥
2]alodrt. o] sMEEe 25ug/ml olFhe] oA
QA GUHEFQ) MCF-72) ATLHePS FZmcko
2, 4% v reie e B Er7) sl
AMEHNZ A H}. = Hepa 1clc? Al £ g
thimidine-uptake A1&le4] MCH-201& DNA 4%
s xafstel ot protein Aol £ ool
sk E3] ©] sgEE NCI® tumor panel F 5
o] AP ET et AEE ARl E AF
gl A3 SK-0V-3, A9l A £F HCTLS5, &
AEol AEF SK-MEL-2614 R} sk AE3E A
5499}, $34177)9 MEF XFA08e = & A EE
44 viehisich MCH-201¢] )3 MCF-7 A%
olegt Hewsts} oJwgh 471"l sl A=
A ¢kowy oko @ MCF-7 A2 3} mar-
kerdl B-caseini} a-lactalbumin®] W& FA|she]
B AR AE2E3EAAA o g3 Al 29
S2MSe| o3t ARG & 5 UL Aok HT
tumor promotor®) U#£<4l okadaic acid7} MCF-7
Axo] F3E fwsh, 22i3 28-S okadaic acid
2] phosphatase 13} phosphatase 2A-4 ] &) 2p-g-5}
iAol glg-o] AAH (11, whebA MCH-2010]
AxEZA W Fslaale] AdsAddA e g s
Aol AlAtEle] %31 marker®] &1z} A F-e| A4
A A FeH 3% FmAe B4R BasA
dsejd "Fert gk

a o

T AE A RRE ARG EF MCF-79
HelHstel 254 el 8-S S5
—g°ﬂ Streptomyces sp. Balé #F5 AlHslgl e, of

F5 wiokstel #AEA MCH-201¢ &) AA s}
93\1:]- Z+%- spectroscopic datadll &3 FREA )
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A7} o] 33HE-L concanamycin BE £3

EFE nlste] gtk o 3l§tE

slod o
2 250 pg

/miF-E} 25 pg/mle] FEol A MCF-7 A|%e] 3¢
Heke frstgon, sug/ml 049 FxeilE Al
E544e vieligdel ZtAEFQl Hepa 1clc?

cell& o]8&ke] DNA A7} protein dAlo)] oigh
deFg FAlsle] B A3} geko]zHo g DNA &
AL Aslsigl ey gl Aol F ks el ¥
oFgkar, sl AlEFel A 5499}, FFA1AAY
AEF4] XF 4980 743 A E54S B}

INEE
¥ Ats H7|AH SR s il
Hgion 5 —-—.4 tumor panelell tha}o] ol AL
FA3t] Fal g3td s o)A wpapdA Pals
Gt
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