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LA R R LA K28R, AL AT BRI fe . R 2R AR )
MR, WLy T 8 Pk HLUEL Y AN B AR s e Ok E. A A R DOk, RMUEw 2
WIRESERIT T35, a3 TEmMAR . g S MAE s Sd, S5 R R Y D 7 1 A
WPEY TN 432 E A E R B SRR (Streptomyces) IR T AR, ML, HERA
A AR 2, 7 40% RIE TR, MR F ORI Z5 Y, 20 80% ik 5 M e i 4
YIE I BRRE SR HBRMEYRIE, &A= 25 R A 2 T R R, R
WIWFTE > R B, B R LR A 2 TR KBRS (Streptomyces canus) VL4 TR W0 2451 V¢
BRI, %D IR, WK A RMELLGYIhes. FE3E% B R BUZH E
A GIKE, W TR ORI (3RS TOKK.

FERTIIESE LA T, 2B OF 8 BB S 2 9 8 0 25 1l b 23 B 23 20 - BRBERE B, 48 168
rRNA SER %58, B oM KEER . & R — S8 3R s 2 R B s R B, o k2 K R 13 0
REFF=EE. HRBRN R OERTS T, 10 @88] 8 Mealsy, M2 MEEERY. mEHE
PUERCH R T RE R, g RS W, ASCIIZE RO PR S, FEE R
AR = SR B0 AT bR 0 M TG, LA Ko I R B R T A 2 0 2 R (% R A R B

1 HR57H%

1.1 ##

Rk WERBERE I, B H = B 7210 8, 16S tRNA KL R 3 81 40 HF 45 W12 1 Sk 5 4 75 14
GenBank 52 ON 629771. B&F HATIRE T R BH2EBER 2 54 MR A # B E A E (45 1230).
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(EEWB] =& AP0 R & i b1 H  (202001BA070001-043 5 2018FHO001-003) 5 & BT FIK
THRITFAERRAA B (€201914001) 5 ARABETRHADIEAES S (2022Y691).
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W5 KEEBEPE (Streptomyces canus) TEALIEFRRF ISP 2 BRIEFREL (BEB AR RIL2 5) (&/L): EEh)
g, ZHFM5g, HEWE4g, BIE20g, 78M8/K 1000 mL, figdh 1 mL, 121 °C 35T K 30 min.

W KEERE A (Streptomyces canus) RFERFER S K — 5855 (/L) AlEMTEM 20 g, KNO,1 g,
NaCl 0.5 g, KH,PO, - 3H,00.5 g, MgSO, - 7H,0 0.5 g, FeSO, - 7H,0 0.05 g, 7£4%/K 1000 mL, 121 °C
BN KB 30 min.

R R K LB (Luria-Bertani) [E ARG FRE (g/L): BB HM 10 g, BEREHEEY S g, FALHN
10 g, AR 20 g, Z&1H/K 1000 mL.

1.2 EsiERE TR

BHRAET 4 °C WG IREERE 1A (Streptomyces canus) THBRFEFN T ISP 2 P4, 28 C #5357 5 d LI#FATIG 1L
RIGHARVE R B G55 (1 L), 30 °C, 180 o/min fEIRFEIRIESR 2 d, YENFI T

1.3 HkA B

R PR B m IR — S EE R, BRARRUR R R AL 10% , 30 C 3155 T, 180 o/ min fHIRFE KRS
F#7d, BERBW30 L, RG¥EERISIERSE 3 L H2RRM 3 mE PR, o PR,
WA B N =9

1.4 BEL5KA

WRAHFTIEAL (3£ Agilent 6500 31 Q-TOF LC/MS) ; #ZRiIEIEIL (Avance 600 MHz, TMS {E R NFER,
8§70.0001% , J N Hz); T2 —MFRY (LEBTFRZHESERAR) ; #BIK (LR B
HlEAARAR, ZWY-2102) ; #HEOEHER . 2O~ CF254 (F Bk ARAR); BHN
A RWEEERE (Sephadex LH-20) (3€[H GE 2Ad]); HIMBAHM (THP-1) | Z5Mp 4 (HT-29) |
i (Li-7) . DPUmAniE (A2780) (HHEFBIEGERBAAEE ) @ik (bR ] s R A
Al AmEE. EF RS, N, LR OTE. WEEEAIERE N T agEsEXEHEH. BOaFN
H,80, (IEFU35010% ) 1) CREE .

1.5 #RR55 5

BN =2 30 g, R T BERAT (L5 2 B R RER /WS LA I, SR I RE A (3, RN OR FH A Tk
P (10:1-1:1, V/V) BERAAEMEEY 1 (200 mg).

e RIBERCE Tk b rf, JERIICRRCERZEI, 513 WEBUR, RIGWKRHFRIRE. &Y
15 g, SRFIBERAT S0 B85 9 B4y, Fr A ~ M. C #4349 140 mg, FRUGETBERA (% (MeOH)
Ve, AR E]91. 6 mg HLAL, SRIGRAMIE WA @R (FEE: K = 60:40, V/V) VRN, RIGLED
3 (13.9mg); H I 155.9 mg, RAEEHFEEE (MeOH) YEBE, 53] 83.9 mg Mldh, A5 R MR
HEAREAMBENERN (5:153:1, V/V) UEBAREMAE 6 (12 mg); 1H84r%Y 138 mg R RERCHE €35 A1 i
BEPNER (10:1—1:1, V/V) BEBRSEMEEY 2 (26.5 mg); J &2 56. 1 mg, RAIGEM @G, BEBOH
AN E (10:1—1:1, V/V) YA EMEAY 8 (3.2mg); L #4027 200 mg, R FHEERHE (5%
(MeOH) PEME, 1551157 mg M, SR RARERAT CUS A MmN ER (10:1—1:1, V/V) YA EHE G Y
4 (33mg) 15 (15.7mg). M43y 93.9 mg, RAGERA: B3 AMBEC IR CHE (10:153:1, V/V) ¥
BAREMEE T (4.3 mg).

1.6 ARINBURY 5 2m e 7 P A

SR CCK8 ( Cell Counting Kit-8) yAKN A M4 (THP-1) | Z5i7 400 (HT-29) | - 4n i
(Li-7) . BRELmAnH (A2780) fAiG3. A2 AR (K 450 nm) MESFL ODE (A), # A
(AR S B2 B 1 S FGSRIR O 280, R A X SO, =8 (T B In 45 & F1 DMSO ( —H
FLAR) AbFE, FKSCEEAE 3R, HAHES 3 NEAL.

» . AA SR - AA BRIERIRY)
HERIMEPR (% ) = AA 25 LB x100% .
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Pk b i R = 1A G P tE— 25 8 CCKS ki, 3158 IC, (8, FIFH SPSS #fsR & ICf& (4l
RIKEF] 50% B 2R ) -

2 HR5HH

2.1 #MHmkx

XTI IKEERE A (Streptomyces canus) FIRARET= T 0 B IR E B2 T 8 MG, HahitgCn
1 s, e B ey . BRMEGWE, LR R EERILRm T

NH,
Nl)\/[N\ OH O 0 0
b G
/,<Oj\ O‘O OH HO “'OH H
HO OH 0

2
1

0 HO
OH O OH o o OH O
HO (0}
T2 :
|
. N L
O
5 6 7 8

1 %&W1~8 mgm

L&MW 1: AEkER, ST DMSO; H-NMR (600 MHz, DMSO-d,) §: 8.34 (1H, s, H-8), 8.13 (1H, s,
H-2), 7.34 (2H, s, NH,), 5.87 (1H, d, J=6.0Hz, H-1'), 5.48 (1H, d, J=6.0 Hz, OH-2"), 5.42 (1H,
dd, J=7.2, 4. 8Hz, OH-5'), 5.22 (1H, d, J =4.8Hz, OH-3'), 4.60 (1H, d, J=6.0Hz, H2'), 4. 14
(1H, dd, J=7.8, 3.6 Hz, H-3"), 3.96 (1H, ¢, J=3.0Hz, H4'), 3.66 (1H, dt, J=12.0, 3.6 Hz, H-5"),
3.55 (1H, ddd, J=11.4, 6.6, 3.6 Hz, H-5");"C-NMR (150 MHz, DMSO-d,) §: 152.4 (C-2), 149.1 (C4),
119.4 (C-5), 156.2 (C-6), 139.9 (C-8), 87.9 (C-1"), 73.5 (C-2"), 70.7 (C-3") 85.9 (C4'), 61.7 (C-5").
PLEEE S50k [9] b a—3L, HE N B-adenosine.

LEW2: REEHEK, ST DMSO; H-NMR (600 MHz, DMSO-d,) 6: 12.94 (1H, s, OH), 7.66
(IH, t, J=7.9Hz, H6), 7.55 (1H, d, J=7.5Hz, H5), 7.37 (1H, d, J=2.4Hz, H4), 7.26
(1H, d, J=8.3Hz, H-7), 6.96 (1H, s, H2), 2.63 (3H, s, 15-Me) ;"”C-NMR (150 MHz, DMSO-
dy) &: 189.2 (s, C9), 182.2 (s, C-10), 162.6 (s, C-8), 161.5 (s, C-3), 145.4 (s, C-1), 136.8
(s, C-11), 135.9 (d, C-6), 132.5 (s, C-14), 124.6 (d, C-7), 124.2 (d, C2), 122.1 (s, C-12),
118.2 (d, C5), 116.4 (s, C-13), 112.2 (d, C4), 23.6 (q, 15-Me). Ph e 5 3chk [10] 438 -
2, WMEEZLEYA aloesaponarin I1.

wEw3: [a]l)-9.04 (¢0.09, CH,OH); ESI-MS: m/z233 [M-H]'H-NMR (600 MHz, CD,OD) §:
6.53 (1H, s, H-5), 4.15 (1H, w, J=7.7, 3.9 Hz, H3), 3.05 (1H, dd, J=16.0, 3.8 Hz, H4b),
2.81 (1H, dd, J=16.0, 7.5Hz, H-2b), 2.75 (1H, dd, J=16.0, 3.8 Hz, H4a), 2.50 (1H, dd,
J=16.0, 7.5 Hz, H=2a), 2.32 (3H, s, 9-Me);” C-NMR (150 MHz, CD,0D) §; 208.6 (s, 7-C=0),
199.5 (s, C-1), 159.1 (s, C-6), 147.2 (s, C4a), 140.5 (s, C-8), 132.4 (s, C-7), 125.0 (s,
C-8a), 114.8 (d, C-5), 66.9 (s, C3), 50.2 (t, C2), 40.6 (t, C4), 19.3 (q, 9-Me). L) F¥EYS
SCEk L1 ] a2k, ezt a9k GTRI02.

&4 4:'H-NMR (600 MHz, CDClL,) &: 8.13 (1H, brs, NH), 7.65 (1H, d, J=7.8 Hz, H-5),
7.40 (1H, d, J=8.3 Hz, H-8), 7.20 (2H, m, H-6, 7), 7.12 (1H, t, J=7.5Hz, H2), 6.56 (1H,
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t, J=2.5Hz, H-3);” C-NMR (150 MHz, CDCL,) &: 135.8 (s, C9), 127.8 (s, C4), 124.1 (d,
C2), 122.0 (d, C6), 120.7 (d, C5), 119.8 (d, C-7), 111.0 (d, C-8), 102.6 (d, C-3). D\ ¥k
PEocEk [12] ol 2, SEEEZG YN indole.

wEws: WEEHE, ST DMSO; ' H-NMR (600 MHz, DMSO-d,) &: 7.31 (1H, d, J=8.0 Hz,
H-2), 7.71 (1H, t, J=8.0Hz, H3), 7.62 (1H, m, H4), 7.44 (1H, d, J=2.6 Hz, H6), 7.63
(IH, m, H8), 5.01 (1H, s, H9'), 12.84 (1H, s, OH-1), 5.53 (1H, brs, OH9') ;" C-NMR
(150 MHz, DMSO-d,) &: 189.2 (s, C-10), 182.4 (s, C-5), 163.3 (s, C-7), 161.4 (s, C-1), 151.4
(s, C9), 136.9 (s, C-11), 136.1 (d, C-3), 132.5 (s, C-14), 124.3 (d, C-2), 120.8 (s, C-12),
118.5 (d, C4), 118.4 (d, C-8), 116.4 (s, C-13), 111.9 (d, C-6), 62. 0 (t, C9'). DI bF¥# 5
BRO[13] B3, SEEZE YA 9 -hydroxyaloesaponarin I .

&4 6:'H-NMR (600 MHz, CD,0D) §: 7.65 (1H, m, H-5), 7.47 (1H, d, J=8.2Hz, H6), 7.22
(1H, d, J =7.4Hz, H4), 6.14 (7.62 (m), s, H-10), 4.18 (2H, s, H22), 2.39 (3H, s, 12-Me);
BC-NMR (150 MHz, CD,0D) §: 182.2 (s, C9), 176.0 (s, ¢), 168.1 (s, C-11), 159.5 (s, C-7), 138.0 (s,
C-3), 134.5 (d, C-5), 130.1 (d, C4), 122.9 (s, C-8), 118.8 (d, C-6), 111.9 (d, C-10), 42.2 (1, C-2),
20.2 (q, C-12). VI FEdE530K [14] b3, SESEZEYR BSML.

L& 7: ESI-MS: m/z 257 [M-H] ™ ;'H-NMR (600 MHz, CD,0D) §: 7.31 (1H, t, J=7.6Hz,
H-6), 7.19 (1H, d, J=7.6Hz, H-5), 7.02 (1H, s, H4), 6.69 (1H, d, J=7.6Hz, H-7), 1.65
(3H, s, Me-11) ;"C-NMR (150 MHz, CD,0D) §: 207.3 (s, C-12), 154.1 (s, C-3), 153.6 (s, C-8),
137.2 (s, C4a), 130.3 (s, C-1), 129.7 (d, C6), 124.1 (s, C2), 119.5 (d, C-5), 117.0 (s,
C-8a), 109.9 (d, C-7), 108.7 (d, C4), 97.6 (s, C-10), 38.9 (1, C9), 30.8 (q, C-13), 28.3 (q,
C-11). DL E¥dE Sk [15] ol —30, SUEE iz &40 beijinchrome D.

& 8: ESI-MS: m/z259 [M-H] ™ ;'H-NMR (600 MHz, CD,0D) §: 7.66 (1H, dd, J=8.5, 7.3 Hz,
H-7), 7.49 (1H, dd, J=8.5, 1.1 Hz, H8), 7.16 (1H, d, J=7.3Hz, H6), 6.12 (1H, s, H-3), 4.36
(1H, d, J=17.2Hz, H-1'), 4.28 (1H, m, H4'), 4.24 (1H, d, J=17.2 Hz, H-1"), 2.81 (1H, d,
J=7.0Hz, H3"), 2.80 (1H, s, H-3"), 2.40 (3H, s, H9), 1.23 (3H, d, J=6.2Hz, H-5');”C-NMR
(150 MHz, CD,0D) &: 208.9 (s, C-2'), 181.9 (s, C4), 168.3 (s, C-2), 159.5 (s, C-la), 137.6 (s,
C-5), 134.6 (d, C-7), 130.5 (d, C-6), 122.4 (s, C4a), 118.8 (d, C-8), 111.8 (d, C-3), 65.2 (d,
Cc4"), 52.8 (t, C3"), 49.5 (1, C-1"), 23.7 (q, C5"), 20.2 (q, C-9). VL EHHw 53k [16] RiE—
, BUEEZAE Yl phaeochromycin H.

2.2 ARINICAY B E A

ARSI 1) SR R A AR (THP-1) | 2573400 (HT-29) | JFHE400 (Li-7) . PS4
il (A2780). >RH] CCK8 yEMIRI IC {8, KIALEY) 2 Fib-a¥ S U0 LR dn i . 2579 40 B BA L
S EEYE, HALG Y S X R A A B S (R 1) . AHETA 8 Fh kA R il 40 a3
B RIS .

F 1 BoULEYNZiXMEHERE [C B 10~ mol/L.
eta= IRELmANIE (A2780) SiliEdE (HT-29) IHEANE (Li-7) HMpREAIE (THP-1)
2 14. 54 11.46 >40.00 >40.00
5 28.23 36.3 15.61 >40.00
3 Hig
ASBIFFERS W IR 1 (14 0o ER— 5 R P W AT Al B 9, P BSHRIEE T 8 ML A Y, HEAAE
MRS | ZRRELMZEIIN LSy ARG R T CCK8 3Ll & T sl Ab & Wi (R AL e T M. DR e 3k

W, feay 2 MAea Wy S XTURSRANNE . S5 AN A B AR R, BB S X i A0 A 2
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Isolation and Identification of the Secondary Metabolites from

Streptomyces canus and Their Antitumor Activity

WANG Tao, WANG Xian, WANG Jiai, CHEN Xiu, WANG Ying, HE Jiangbo
(School of Medicine, Kunming University, Kunming, Yunnan, China 650214)

Abstract; Several compounds were isolated from secondary metabolites of Streptomyces canus by using silica column chromatography ,
Sephadex LH-20 column chromatography, and liquid chromatography. Besides, the componenis’ structural formula were identified by
modern spectroscopy. A total of 8 compounds were identified, which were 1) B-adenosine, 2) aloesaponarin 1T, 3) GTRI-02, 4)
indole, 5) hydroxy aloesaponarin Il , 6) BSM1, 7) beijinchrome D and 8) phaeochromycin H. The in vitro antitumor activity of the
compound was determined by CCK8 method. The results showed that among the 8 compounds, aloesaponarin Il and hydroxy
aloesaponarin [l had good antitumor activity.

Key words: Streptomyces canus; secondary metabolites; anthraquinones; antitumor activity
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