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@ EASCRM OSMAC Jrigimad 4 Fk g X N BOR B HERE T Streptomyces roseofulvus M63 1 3R 13 H IR AR
W=, FEEIEE TR BT G P o 1 R TR R R (0 % | (0 R T SR MR SE A Sephadex LH-20
JFVRERE i 45 (i 25 2o Ry ik E A7 20 B ik, FEUR T NMR 1 MS 25 30 3% £ R W Ak & 4 i 4540, i % T
MTT 320 2 HAT B R TG PO S . BB BEAE T T4 M63 rh It/ B % Hh 14 M AW, 20 ) A %ot B S iy
(1) A-FFIRLWE(2) 2,3,4,5-WUFRFRPIERER (3) 3,4- R EERK TR (4) A4-RFER TR (5) TH-IEK-2-2
2 (6) ((22E ,24R) -2 1 {$§-7,22-J5-3p-F2 (7) 4-FR KW (8) 36-F4k-5a, 8a-idf S AL 22 £ 156, 22- I
(9) A-FRAE LR (10) 5-(2-F FHEIE ) 4-J i ig (11) 3p-F2 FE-22 M1 §1-5,7,22- =47 (12) | (5-FR FE-2-% 4R-
2H-ME g -4-J5) Z R TR (13) | (48,58 ,9AR-5-( E) 4-5RH , I BE-8-475) -10, 13- “HIL-6-Z5 IR (14) . b3k 14 4>
AW B RN B R RS T M63 h 43 B 45 3, b Ab 5 4 11,13 X 75 S50 4 i ( HelLa) | B9 5898 40 Jifa
(SKOV3) B4 AR R EE A VR T 5 A& 10 7 240 B8 2R ) e B AR (1Cso ) A0 T BEPAE X0 BR A IGUET L S 38. 26
14.25 pmol/mL; fk-&4 13 %t HeLa 41 i ,Skov3 4JfI7E 24 48 72 h W23 e B E (1C, ) 2331 25. 62 . 11. 34
6.524 pmol/mL;7.892 10.32.5.671 pmol/mL,
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Isolation of Secondary Metabolites from Streptomyces roseofulvus
M63 by OSMAC Methods and Their Anti-tumor Activity
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Abstract: In this study, secondary metabolites of Streptomyces roseofulvus M63 were obtained under four fermentation
ways using OSMAC methods, and their anti-tumor activity was examined. Compounds were firstly isolated and purified by
column chromatography on Silica gel, Silica gel thin layer chromatography , Sephadex LH-20,reverse phase silica gel and
preparative chromatography. The structures of purified compounds were identified by NMR and MS. Their anti-tumor ac-
tivity was eventually evaluated using MTT method. The results showed that , fourteen compounds were purified and identi-
fied as p-cresol (1) ,4-hydroxyphenyl ethanol (2),2,3,4,5-tetra hydroxy, methyl ester(3) ,3,4-dihydroxy benzoic acid
(4) ,4-hydroxy benzoic acid (5) , 1 H-Pyrrole-2-carboxylic acid (6), (22E,24R) -Ergosta-7,22-dien-3B-0l (7) ,4-hy-
droxy benzaldehyde (8) ,38-hydroxy-5a,3B-hydroxy-5a,8a-ergosterol peroxide-6,22-diene(9) ,4-hydroxy phenylacetic
(10) ,5-(2-Methylphenyl ) 4-penten oic acid(11) ,38-hydroxy-ergosterol-5,7 ,22-triene(12) , (5-hydroxy-2-oxo-2H-py-
ran-4-yl) acetate (13),(4S,5S,9aR)-5-( E) -4-carboxy methyl-8-en)-10,13-dimethyl-6- deca hydrronaphthalene-car-
boxylic acid(14) . It was the first time to obtainthese compounds from Streptomyces roseofulvus M63 , cervical cancer ( He-
La) cells and ovarian cancer( Skov3) were inhibited by compound 11,13 for different degrees. The ICs,values of com-

pound 11 was 38.26 and 14.25 pwmol/mLthat less thanpositive

e H 151:2016-06-30 B2 H #1.2016-0831 control cisplatin only at 24h. The IC;,values of compound 13
HAETH ERK A RFIEH4 (31171885 31371957) 5 #ii4EE on HeLa cells and Skov3 cells was 25.62,11.34,6.524 and
AREAR H ARPHAIE G T AERL R (2016D01B006) 7 g9 10,325,671 ,at 24 h,48 h and 72 h, respectively.
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FLR F AR 0 E R 22—, H AT
X R T 9k S P Ak e A 2 R AT Ab
B (B A vk £ i SR B ¥ e K TR P 2
PERIEN, AR T i 2 AR . AR,
VR TR DHLT A BT A 2R 25 D) B IR SR e o i
2 e B TR B AR B RCR U E Y, B B S R
PR — PR A, WUE SEXT T 2 s Y i A
BRI o VR R B — KA h B
AR BTE A R TR R IEER
PR 2 A AR D A LA AR AT 40 VR
R AR MBI 6 J5 1 -4 BB e e 3 PR T
IR ARy AT ST A G H

I SCHR 18, 3 3k — bk T 2 RO AR )
( Onestrain many compounds, OSMAC) ) J5 ¥ X} T
Ay R R A R AR B KA DR EAE T, SR T 3R
W X B 7 DT A T B SR A AR U 23 7 A 2 R 2R B AL
Y LG R 3% AR W] B ROIR A AR [ K
Mg 55 07 2, BSOS ) B8 R DA B AN [R] 69 T 4
FEXFHA BIHATER I, A A 2 (4 7= Py Fh 2 A AR
j(EI’\J KE ° B,Ei@} }J\ﬂ[%ﬁf’%ﬁ%ﬁﬁ Streptomyces roseof-
ulvus M63 WA = Wy b v B th 14 MMEE W), 1
NE WML R

1 =5

WEREMTRE IR (GF254 BY) AE R AT e (10 ~
40p.m,200 ~300 H , Ml ST AR I Z AR AAE]) 5
JZ AR I ( The results showed that ODS-A |, H 4~ YMC
NF]) ;Sephadex LH-20 £t (25 ~ 100 pum , Fii #l GE
Healthcare 2 &) ) ; Waters 15 2% ¥ 48 2 3% 4% (717
Plus,600 Controller,2424E1.S/2489UV/ Visible Detec-
ter) , Bruker AVANCE II1-600 #% ff 3L ¥F £35{% (14
BRUKER Y&i%{X#8/A H] ) ; ESI Al HR-ESI-MS ; APEI-
II FT-MS Jfi %1% ( APEX-ulltra 7. 0T, 7% ] BRUKER
XA AT o

kR Streptomyces roseofulvus M63 435 H {7 b5
FE 1) T3 5 2 I AR S 9T DL R DR 2H I )
ENBOR B R W, A7 TSR E W AR, 7T
HUmAIML(HeLa) , 5P S8 A0HE (SKOV3) th il b R 272y
Yl 553 T W R TR A TR S S E e

TP 2 5 . — B A ( DMSO, 25 [ Amre-
co 4 H]) (WU IEMBZME (MTT, SE[E Amreco A H]) |

RPMI-1640 345 J7 2 (SE [ Gbico 22 H]) | JBEHE
Al (LU ERHA IR A R]) (EDTA(Z & 2
PR , T B R i AT BR Y W) ) 45

2 BEHREREE

2.1 HEFRFMHHEE

P T Rk cPDA B3R AL 405 20 ¢, 52
200 g,MgS0O,1.5 g,KH,P04 3 g, VB, 10 mg, #7E R
0.1 g, Z&MfK , 25 1000 mL,pH F 4%,

RS 1 A EE IR 3L .80 g KK, 100 mL
ZRMRK, T 121 CHREE T K 30 min, FF & H A
FE T R R B AR, B W pH 2 A AR
6.5 ~7.00 2 WIS IR JEKY 7. 0% , T HIAD
3.5% ,FEENE 1. 0% R 0.2% , REME 2. 0% ,
¥ 0. 2%, NaCl0. 5%, ( NH, ),PO, 0. 7% , Ca-
C0,0.02% ,F¥eSO, 0. 07% , ZnSO,0. 07% , 1000 mL
HEJEH N In A 500 mL ZE W K % i J= , 9 pH 2
6.5~7.0, 3 AR RIE RS R LR AR AR
SR RYEHLAEDR 0. 02% (NH,),PO, ey A HLA I
0. 02% & 11, HeAh 2R AFART o
2.2 Z#EEBANKLEHT

T X PR A T R E AT AL R IS Al R T A
Streptomyces roseofulvus M63 HeFp3E| cPDA Bi3REt ||
1F 28 °C,200 rpm }557: 4 ~6 d Hil & Fh T,

R Fh T A BR L L 10% 142 Rh - 43 3] 4
TIROK ARG TR B WAARRE IR 5, U RIS A W A%
Frdkrh, B JOKE MR SR8 T 28 CHHIRIEFRAE
HORIE 10 ~ 12 d, AR 37 5 R P AR 5 AT K&
e, —Foh E THE RS R .28 °C,200 rpm }55E 10
~ 12 ds iy — PO tE R 3 574 h 28 C &% 10 ~
12 d, RSB A IR (1 R A WA 15 77 L 1 T IR
RKH,28 C,200 rpm #5357 10 ~12 d,

3 =EESE

Xof PUFRAN ) A e 07 GRS 0= M) 2258 L TR L g
R, I AR ARG 2 30 g IR 1 5,25 g IR 2
S35 .20 g BH 4 7o KRE AT 3%
S R MEE: CFR TR (19:1.9:1.6:1.4:1.2
P11 3) PR AR LL AT B BE R, 15 31 1 5 2
5354 5REDET ANHS XX UMERE D
7 A IEAT IR B, 1 S5 RE A2y 5
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A EHT (A, LR O BR,6:1,3: 1) 15 2L &9
1(25 mg) \2(18 mg) ;i A A LR OHE 9:1 K
31 YEMGAR il i Sephadex LH-20 HEKE (5 {5 HI B
=1 )RR EY 3(12 mg) 4(21 mg) . 2 SEF
(2 7338 2ok e A 2 AT (A i ik U FR TR L 60 154
*1) 2L G 5(30 mg) (6(17 mg) ;i i 2 [ ODS
FE(HEE/ 7K ,4:1;6: 1) 1324659 7(26 mg) .8(13
mg) o 3 SIREF WS AR LR TR (90 1
6: 1) B EEBEMRRIE S 9(15 mg) 12(26 mg) , H:
AL 533 o ) A R 2 g (R B =150 1) 1%
k&%) 10 (14 mg) , Sephadex LH-20 #¢ i ( 4l B
B EEE Y 11 (12 mg) ;4 SR H I E T
HPLC( /7K ,7:3;4: 1) 7455 13(17 mg) .14
(11 mg) k&Y. HBE YB3 50 R AAT AR
Yy MR S BRI RS 2R G, U T
OSMAC J7 %5 TR W) 7 A Z RE AR IR AR 7
Y 2k

4 HEWETE

HEW1 X R (p-cresol ) , C,H O, o4,
¥4 "H NMR(CD,0D,600 MHz)§,,:7.97 (2H,d, J
=8.7 Hz,H-2,H-6),7.10(2H,d,J =8.2 Hz,H-3,
H-5),2.17 (1H, s, H-7) ;" C NMR ( CD,0D, 150
MHz)8,.:155.4(s,C4),129.8(d,C2,C-6),127.2
(s,C-1),114.6 (d,C-3,C-5),29.3(q,C-7) ;L4 %K
aat A3 SCmk - AT E 2 A o

UEW2 4-FFK 2 (4-hydroxyphenyl etha-
nol), CH,, O,, JC {4 & #&;'H NMR (600 MHz,
CD,0D) §,,:7.03 (2H,d,J =14.1 Hz) ,6.71 (2H,
d,J =14.3 Hz),3.69 (2H,t,J =14.5 Hz),2.72
(2H,t,] =14.5 Hz) ;" C NMR (150 MHz, CD,0D)
8::129.7(s,C-1),129.5(d,C2),114.8(d,C-3),
155.3(s,C4),114.7(d,C-5),129.5(d,C-6) ,63.2
(1,C-7),38.0(t,C-8) ; LI - ¥t & ek ml o &
45t

wEW3I 2,3,4,5-MUREARHFHRE(2,3,4,5-
tetra hydroxy , methyl ester) ,CsH O, , 8 (PR Y ;' H
NMR( CD,0D,600 MHz) &,:7.35(1H,s,H-1),3.90
(3H,s,H-8) ;" C NMR(CD,0D,150 MHz)§5,.:168.6
(s,C-1),147.4(s,C-2),140.3(s,C-3),128.8(s,C-
5),120.6(s,C4),114.8(s,C-6),107.0(d,C-7),
55.4(q,C-8) ;s LA LM ah & Scilik ™ w w454

&4 4 3,4-:%%%&3@5(34—&}1}7&0&7

benzoic acid ), C,H,0,, [ £ IRk 45 &' H NMR
(CD,0D,600 MHz)§8,,:7.45 (2H,dd,J =11.0,1.8
Hz,H-1,5),6.82(1H,d,J=8.1 Hz,H2) ;" C NMR
(CD,0D, 150 MHz) §.:168.9 (s,C-7),150.1(s, C-
4),144.7(s,C-3),122.5(d,C-1),121.7(s,C-6),
116.3(d,C-5),114.4 (d,C2); UL F #4544 3C
HRE AT A

wEW S 4-:H K P R (4-hydroxy benzoic
acid) , C;H,O,, JC {4 &4 4;'H NMR (600 MHz,
CD,0D)§,,:7.89(2H,d,J =8.4 Hz) ,6.83(2H,d, J
=8.4 Hz);"”C NMR (150 MHz, CD,0D)§.:121.4
(s,C-1),131.6(d,C2),114.6(d,C-3),161.9(s,
C4),114.6(d,C-5),131.6(d,C-6),168.7 (s, C-
7) 5 L B4 4 Sk T S5

wEY 6 1TH-n % -2-# 8 ( 1H-Pyrrole-2-car-
boxylic acid ), C;H,NO,, [ 4 [& {£;'H NMR
(CD,0D,600 MHz)8,:6.96 (1H,t,J =1.5 Hz, H-
5),6.90(1H,dd,J=1.2,3.6 Hz,H4) ,6.21(1H,t,
J=3.0 Hz,H-3);"”C NMR (CD,0D, 150 MHz) §,.:
163.3(s, C6),123.3(d, C5),122.5 (s, C2),
115.4(d, C3),109.4 (d, C4); DI 454 ¢
R AT S

WEWMT (22E,24R) -7 #5-7,22-45-38-
[ (22E,24R ) -Ergosta-7 ,22-dien-38-0l | , C,x H,s O,
Tt st ;' H NMR (600 MHz,CDCI,)§,,:0. 53 (3H,
s,H-18),0.78 (3H,s,H-19),0.82 (3H,d,J =6.8
Hz,H-28) 0.92 (6H,d,J =6.0 Hz, H-26, H-27),
0.99 (3H,d,J=6.6 Hz,H-21),3.58 (1H,m,H-3),
5.14 (1H,m,H-7),5.16 (1H,m,H-22),5.21 (1H,
dd,J =15.3,7.1 Hz, H23);” C NMR (150 MHz,
CDCL,)8,.:37.0 (t,C-1),31.5(t,C2),70.5 (d,C-
3),38.0 (t,C4),40.3 (d,C-5),29.7 (t,C-6),
117.4 (d,C-7),139.8 (s,C-8),49.5 (d,C9),
34.2 (s,C-10),21.4 (t,C-11),39.5(t,C-12),43.3
(s,C-13),55.1 (d,C-14),22.8 (t,C-15),28. 1 (t,
C-16),56.1 (d,C-17),12.0 (q,C-18),13.0 (q,C-
19),40.4 (d,C-20),21.1(q,C21),135.7 (d,C-
22),131.9 (d,C23),42.8 (d,C-24),33.1 (d,C-
25),19.9 (q,C26),19.7(q,C27),17.6 (q,C-
28) 5 DL B gs A Sk i E g5

LEW 8 4-F2H A (4-hydroxy benzalde-
hyde) , C,H 0, , 1 & £ 4R 45 & ;'H NMR ( CD,0D,
600 MHz)§,,:9.79(1H,s,H-7) ,7.80(2H,d,J =8. 4
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Hz,H-2,6),6.93(2H,d,J =8.4 Hz,H3,5);"C
NMR ( CD,0D, 150 MHz) 8.:191.4 (s,C-7),164.8
(s,C4),132.0(d,C-2,6),128.9(s,C-1),115.5
(d,C-3,5) s L EHdmas & Scik ™ i e 4544

WEWY 3-FIESa, 8-t A fA (S -6,22-
T M (3B-hydroxy-5a, 8a-ergosterol peroxide-6, 22-
diene), C,, H,, O,, JC & 4 fi; EI-MS m/z 428
[M]";'H NMR (600 MHz, CDCL,) §,:6.52 (1H,
m),6.27(1H,m),5.22(2H, m,H-22,H-23),3.99
(1H,m,H-3),1.02(3H,d,J =6.6 Hz,H-19),0. 94
(3H,d,J=6.6 Hz,H-21),0.90(3H,d,J =6.4 Hz,
H-28),0.85(6H,d,J =6.5 Hz,H-26,H-27) ,0. 83
(3H,s,H-18) ;" C NMR ( CDCl,, 150 MHz)§,.:135.2
(d,C-6),135.0(d,C-22),132.7(d,C-23),131.6
(d,C-7),82.3(s,C-5),79.1(s,C-8),65.8(d,C-
3),55.3(d,C-17),51.8(d,C-14),50.3(d,C9),
44.3(s,C-13) ,42.7(d,C-24),39.5(d,C-20),38.6
(q,C-12),36.7(t,C4),37.2 (s,C-10),34.2(t,C-
1),33.2(d,C-25),30.2(t,C2),28.6(t,C-16),
22.5(t,C-11),21.3(q,C-21),20.5(t,C-15),19.8(q, C-
27),19.2(q,C-26),18.6(q,C-19),17.4(q,C-28) ,12.7
(q,C-18) ;LA - Hidaas & Sclk ™ Hias 4t .

HEW 10 4-FFLIK 2R (4-hydroxy phenylac-
etic), CsH O, , ¥ {4yl ik ;'H NMR ( CD,0D, 600
MHz)§,:7.10 (2H,d,J =8.4 Hz,H2,H-6),6.74
(2H,d,J =8.4 Hz,H-3,H-5),3.50(2H,s,H-7) ;"C
NMR ( CD,0D, 150 MHz) §.:176.5 (s, C-8),157.4
(s,C4),131.3(d,C-2,6),127.0(s,C-6),116.2
(d,C-3,5),41.3(t,C-7); DA ¥4 4 ek
TESH

WaEW 11 5-(2-H1 LI ) 4R R [ 5-(2-
Methylphenyl ) 4-pentenoic acid ], C, H,, O,, 1 {5
f&;'H NMR (600 MHz,CDCI,)§,,:7.81 (1H,t,J =
7.7 Hz,H-3"),7.63 (3H,m,H4',5",6"),6.64(d,
IH,J =15.8 Hz,H-5),6.15(1H, m, H4),3.53
(4H,m,H-2,3),2.47(s,3H,H2") ;" C NMR (150
MHz, CDCl, ) §,:175.5 (s,C-1),135.5(d, C-3"),
134.5(s,C-2"),129.2 (s, C-1"),128.7 (d, C5),
128.2 (d,C4),126.5 (d,C4"),126.2(d,C-5"),
125.7 (d,C-6"),42.0 (t,C-3),28.2(t,C-2),20.0
(q,C7") s 54 SRR e 4544

WEW 12 3 AE-A M H-5,7,22- = (36-
hydroxy-ergosterol -5,7 ,22-triene ) , Cos H,, O, JC 0%}

#ti; EI-MS m/z 396 [ M ]*;'H NMR ( CDCl,, 600
MHz)8,,:6.50(1H,d,J =12 Hz,H-6) ,6.23(1H,d,J
=8.5 Hz,H-7),5.20(1H, m,H-22) ,5. 15(1H, m,
H-23),3.89(1H,m,H-3),0.99(3H,d,J =6.8 Hz,
H-19),0.91(3H,d,J =6.6 Hz,H-21),0.88(3H,d,
J=6.6 Hz,H-28) ,0.83(6H,d,J =6.4 Hz, H-26 H-
27),0.81(3H,s,H-18) ;" C NMR(CDCI,,150 MHz)
5.:143.2(s,C-8),139.6(s,C5),133.3(d, C22),
132.2(d, C-23),118.6(d, C-6),116.5(d, C-7),
71.5(d,C-3),55.3(d,C-17) ,54.8(d,C-14) ,46. 3
(d,C9),43.2(d,C24) ,42.7(s,C-13) ,41.1(t,C-
12),40.4(d,C20),39.3(t,C-1),38.9(s,C-10),
36.4(t,C4),33.7(d,C-25),32.5(t,C-2),28.2(t,
C-16),23.1(t,C-15),21.3(t,C-11),21.2(q, C-
21),19.5(q,C27),19.2(q,C26),17.8(q,C-28),
16.2(q,C-19),12.5(q, C-18) ;i@ it DL IR 45 &
SR SR

LEW 13 (5 HE-2-A A 2H-L g 4-55) &
1 FR i [ ( 5-hydroxy-2-oxo-2H-pyran-4-yl ) methyl ac-
etate | , CsH, O, , # {4, [# {&;'H NMR ( CD,0D, 600
MHz)§,,:7.86(1H,s,H-6) ,6.51 (1H,s,H-3),4.93
(2H, s, H-7),2.16 (3H, s, H-10) ;" C NMR
(CD,0D,150 MHz) §.:174.1(s,C-2),169.9(s, C-
9),162.7(s,C-5),146.1(s,C4),138.5(d,C-6),
111.5(d,C-3),61.3(t,C-7),20.5(q,C-10); L4 I
B4t A Scik ™ e S

& 14 (4S,55,9AR-5-(E) 4-R 3, I 3t-
8-47)-10, 13- H K£-6-Z5 I iz [ (4S, 55, 9aR ) -5-
( E)-4-carboxymethyl-8-en ) -10, 13-dimethyl-6-deca-
hydrronaphthalene-carboxylicacid ], C,, H, O,;'H
NMR ( CDCl, ,600 MHz)§,,:5.64 (1H,d,J =0.6 Hz,
H-14),4.93 (1H,s,H-17a) ,4.57 (1H, s, H-17b) ,
2.49 ~2.41(1H,m,H-7b) ,2.33(1H,ddd,J =13. 8,
9.5,4.2 Hz,H-12b) ,2.16(4H,d,J =3.9 Hz,H-16,
H-3b),2.04 (2H,ddd,J =15.9,9.5,6.1 Hz, H-6a,
12a),2.00 ~ 1. 84(4H, m,H-1b,2b,7a,6b),1. 81 ~
1.71(1H, m,H-11b),1.67(1H,d,J =11.0 Hz, H-
9),1.56(2H,tdd,J =11.9,8.4 3.8 Hz,H-11a,2a),
1.39(1H,dd,J=12.0,2.9 Hz,H-5),1.23(3H,s,H-
18),1.19 ~1.07(2H, m, H-1a,3a) ,0. 68 (3H, s, H-
20);" C NMR ( CD,0D, 150 MHz) §.:183.8 (s, C-
19),172.8 (s, C-15),164.5 (s, C-13),152.0 (s, C-
8),119.3(d,C-14),109.4(t,C-17),60.0(d,C-5),
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59.2(d,C-9) ,47.7(s,C4) ,44.1(s,C-10) ,43.3(t,
C-12),43.0(t,C-1),42.4(1,C7),41.9(t,C-3),
32.1(q,C-18),30.1(t,C-6),25.4(t,C-11),23.7
(1,C2),21.5(q,C-16),15.9(q,C20) ; L | 4
ZEA SR R E S5
5 BN
51 #E&IE

W Z AT TERC AR P AR I ARG B 37 C
IR S R VR IR D5 , A 20 6L A 7 I WO S 4 B O A
REFaM b, IR B 7 A RPMIL640 52485 32 Wi, KR
BWAE 37 °C, &4 5% CO, WFEIRAG T IEAT 3 M
Fro FAIEFR =R, B 2 ~ 3 d AR — IR, fi 40 Pk
SARRERAS 5
5.2 BEHIHEXAR

0.01 mol/L PBS Z& M : 43 #IFREL NaCl 8.0 g,
KCl 0.2 g,Na,HPO4 - 12H,0 1. 44 g, KH,PO4 0.24
g, KBTI pH 2572 @R R 1 L,

IR TR T A - R LR 2 1 i (12 250) 0.5 g, ED-
TA 0.2 g, 7T 100 mL PBS, 1 0. 22 wm JEMTIE)S

2R RV K R DA A W 1-14 ] DMSO ¥
fife , LB 10 mg/mL BEWY Az 3 38 K 5 K B &
1000.100.,10 .1.0. 1 pg/mL,

MTT % #i: BL 20 mL PBS ¥ ¥ 1 f# 100 mg
MTT, 31 38532, 20 CLRTE, B it FRRE
5.3 ‘mAEGEIR

TE B RORZS R4 A 40 i T 2 e R A T

1k, 885 F 1000 rpm E5.0> 5 min, FRfi b 25 FR AL,
TIN5 LY 14 55 5 A O 4 L BB R T, s 4
BRI &l 5-8 x 10% cells/mL, FHF Wi #E LA 90
pL/fLANA 96 fLiR R, & T 5% CO, .37 CEkJ¢
Fr
5.4 MAZ&H

AL REERP B IR 24 h S 1R 96 FLARAYG AL AP
A 5.2 AU EERY 10 WL 254, 4350 254 73 0 A
5 ANTEHE R 100,10 .1.,0.1.,0. 01 wg/mL, LAAH[A]
V2 1) DMSO A [0 BR, Bk 25 BILIA 700 X 40
TR 25 X IR TE A ML, R 100 pL
DMSO R, AHEBR 77 0 5 T At BH R %) 1R
FHAE BEER K A I, 10 G A 2 9 J3E TR R 23 331 2k 5
100,10,1.0.1.,0.01 wg/mL, VEIN 259 7% 1, HFp
YR E 3 AT, RIGE T 37 C,5%
CO, G FRAI TP I IR &
5.5 HUEMZE

I3 T HNZy 20 44 168 h 5, TREG AN TR
FUIA 0 pL MTT 55 4 ho ZJRHHLAA 150 plL
DMSO, E4% K AR IR 10 min, (F25 54 5870 %
fift, FH B AL 7 4% FLAE 490 nm I 9 OD {H, 3T
bR 0 e 38 (B ) R (IR ) o 40l R IR (%) =
[ (OD Xt fL21- OD 24 A ¥ 41)/ OD Xt ] x
100%

P PR o R A B 3158 1 ~ 14 S e
IC5, {8 ( half maximal inhibitory concentration, > %]l
) ™ WAL 1

R1 LAY~ 14 3P TR 40 AT H0 ) i M i R 45 R

Table 1  Inhibitory activities of compounds 1-14 against two cancer cells in vitro
o HeLa 411 1Cs, ( pmol/ml.) Skov3 £l 1Cs, ( pmol/mL)
Compound 24 h 48 h 72 h 24 h 48 h 72 h
1 400. 3 161.5 128.7 385.7 147.2 114.5
2 458.3 208. 4 142.5 427.9 235.8 172.6
3 98.13 47.36 89. 82 93.45 68. 52 87. 65
4 319.4 129.3 176. 1 297.3 134.8 152. 4
5 386. 4 176.3 213.8 353.6 232.8 264. 1
6 69. 82 47.95 87.26 53.28 38.36 67. 81
7 431.2 289.5 159.4 457. 4 312.2 233.5
8 288. 4 147. 6 62.02 362. 8 174.6 103.5
9 337.2 199.2 122.2 282.4 157.9 114.7
10 158.3 112.3 169.5 174.8 124.3 185.2
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o HeLa #i il ICs, ( mol/mL) Skov3 4fifl ICs, ( pmol/mL)
Compound 24 h 48 h 72 h 24 h 48 h 72 h
11 38.26 43.21 57.32 14.25 27.84 45.23
12 314.7 205.9 147.3 374.2 165.7 132.2
13 25.62 11.34 6.524 7.892 10.32 5.671
14 185.9 143.2 178.7 179. 6 196.3 151.6
541 DPP 41.57 25.29 9.294 16. 21 13. 61 8.562

WO R AL A 11 13 X B S0 41 e

(HeLa) BN S0 (Skov3) KA MHIVE ], &9
13 X} HeLa 21 i . Skov3 4il il 7 24 48 .72 h B} (1)}
P v B (1C, ) KT FH 4 X6 RE 41, ¢ B G
AAEEPUETEE . LA 11 16 24 h iF R0
il BEAR (1Cso ) AR T BHAE XS B4, B HoA 38
S5 TR TR

6

it

IR AT OSMAC J7 ki i 4 Mk i 77 B

WP 55 B I Streptomyces roseofulvus M63 k15 14
ARG, BAE SRS ORI A s IS 2K |
[N FEE A Ay i e IR Sy 7 O e R 1 e
YA 2R R SR . XX 14 MBS

Siis

£ 7 e i 1k 5o i e, U BLAL S 1113

X8 S A M (HeLa) | B 539 20 i ( Skov3 ) 214
MER , BA — R BB Gk . Rk mT e i X
TR PO GA I ) b HAT A 3 M 00 T ) B R
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