TRAESGA IR May 20, 2023, 50(5): 2076-2086
Microbiology China DOI: 10.13344/j.microbiol.china.230018
http://journals.im.ac.cn/wswxtbcn Copyright ©2023 Microbiology China All Rights Reserved

5 £ & B BB KI5 5k 5 = (Streptomyces sp.) BPAT1
XA 2 B E R EEYEEEM

AR, T, BUEYL, HIE, AR, R
KHR2A25255 08 ~mA R A Y EAGVEEESERE, =~ KH 671000

ZEEANE, FHHBH, BRMSEIL, B R, Rhs, BRI, Bk EEE H A R IR EE R 1A (Streptomyces sp.) BPAT1 IRBACH =W 8 5355
U TE S HA AN D). AR AR, 2023, 50(5): 2076-2086.
LI Minghui, WANG Mingming, YIN Pengkai, XIAO Huai, YANG Dasong, YANG Yinhe. Isolation, identification, and

bioactivity evaluation of secondary metabolites from Blaps rynchopetera gut-derived Streptomyces sp. BPA71[J]. Microbiology
China, 2023, 50(5): 2076-2086.

B ZE: [HF] ARAEREIAERS. WEAHRTRERF S ASHNIMERI—. L2M
EMAMNEAR FAFTHRBRHB TG, RERRARZHEZRA. (B8] AARHAR
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i IR Streptomyces sp. BPAT1 7 F A F G AMEMRMIT, ZBHARERAB#—F LB EREET
B FER G ERRRFTHELT A, RAEFE T AN SEEE T s deiAin.
X8R R AEEBEYT, MEAKEH, REARBESW;, AT, WWBITHEK®

TIUH . = F A AT ST H (202001AU070022); 2 F8 4 Wi A AR FIE AR A Sk N JG % A T H (202305AC160035,
202105AC160062); = 7544 B K RHE % I K1 (202002AA 100007)

This work was supported by the Fundamental Research Project of Yunnan Province (202001AU070022), the Reserve Talents
Project for Young and Middle-aged Academic and Technical Leaders of Yunnan Province (202305AC160035, 202105AC160062),
and the Special Program of Science and Technology of Yunnan Province (202002AA100007).

*Corresponding authors. E-mail: YANG Dasong, yangds@cpu.edu.cn; YANG Yinhe, yyh8612@126.com

Received: 2023-01-06; Accepted: 2023-03-10; Published online: 2023-04-10



AEANESE: R TR E i IE SRR BE RS 1R (Streptomyces sp.) BPAT1 IR AR =PI 43 B 48 8 K. 2077

Isolation, identification, and bioactivity evaluation of
secondary metabolites from Blaps rynchopetera gut-derived
Streptomyces sp. BPA71

LI Minghui, WANG Mingming, YIN Pengkai, XIAO Huai, YANG Dasong*, YANG Yinhe

Yunnan Provincial Key Laboratory of Entomological Biopharmaceutical Research and Development, College of
Pharmacy, Dali University, Dali 671000, Yunnan, China

Abstract: [Background] Insects are the animal group with the most species and the most
abundant gut microbiota resources in the world. The microorganisms in insect gut have the
ability to produce active secondary metabolites, which is an important source of active natural
products. [Objective] To identify the secondary metabolites produced by Streptomyces sp.
BPA71 isolated from the gut of the medicinal insect Blaps rynchopetera and determine their
biological activities. [Methods] The crude fermentation extract of the strain was separated and
purified by column chromatography with silica gel and Sephadex LH-20. Oxford cup method
was employed to determine the antimicrobial activity, and the antimicrobial active part was
determined. The compound structure was identified by comparison of data from ESI-MS, 'H
NMR, and "*C NMR. The minimum inhibitory concentration (MIC) and antitumor activity were
determined by microbroth dilution method and MTS method, respectively. [Results] Four
known compounds were purified from the crude fermentation extract of BPA71 and identified
as methyl 2-furoate (1), pyrroloformamide A (2), pyrroloformamide B (3), and methyl
2-(1H-indol-3-yl) acetate (4). Compound 2 had broad-spectrum antimicrobial activity. In
addition, it demonstrated significant inhibitory activities on five tumor cell lines, including
cervical cancer cell line HeLa, lung cancer cell line A549, liver cancer cell line SMMC-7721,
breast cancer cell line MDA-MB-231, and colon cancer cell line SW480. [Conclusion]
Streptomyces sp. BPA71 from the gut of B. rynchopetera can produce rich bioactive substances.
The findings of this study lay a foundation for further mining the active natural products of
Streptomyces from the gut of B. rynchopetera and enriched our understanding of the gut
microbiota of B. rynchopetera.

Keywords: Blaps rynchopetera; gut Streptomyces; secondary metabolites; antimicrobial activity;
antitumor activity
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1) AR h AR AR T ok, X R W UM DG A
Y EA A E IR TR BRI RE Ty, aI R
B ELHL A 2 R B R R

P SCRGE T, 177 AR dI AR R I AR
Wb 47.5%0946 &Y HA B BT |
PUA . BUALSE A TS, RUTR IR R
RACHE =P e T AL A Y i B R IR,
MHIFFE AW R 2 02 B i A F b i
ERUEWERE . L8k, BN E AgiE
X — AR AR B I AR W AR A kAT T
WEFE, DB HU TE R IS A Pk AR P ) b
BRI RS YE R R BN 2 i, A
eSS LGN b7 NS L Ny R 7o) 1 L
LN VPN LN O3 E L TN &
S5 22 M B U 3 ORI I B A ) b E AR AR AR G
PERBIEE KRR, WA 25 0T &
PRAL T . DL EWESR R B A g 1A R
W 2 25 4 B M TR A a7 1) R
1 B2 2 U B A TR 19 25 I B A9 2 Lo
% B £ & W (Blaps rynchopetera) J& T 5 # H
(Coleoptera) ¥l H Bl (Tenebrionidae) EE & H &
(Blaps), =&—Fhiifrk RIRE R, 5/
BTz, R AR HIFR 760-2 450 m [
BRI, BiLEREE. EEET,
XA AR A PR ORI i T i R EE & W i 1 A
BERFP2EF 5 B, SRR N B EER
WiE h oy B 3RAG 176 MRIZE, Mik— B RR
W 2 B8 & W i TE R PSR AW A= W 7 AR BT TR T R
R, IR SERUE A HOR IR e b &
YT R RAGE B L, AT —tk BT
TR 5 Pk A 55 5 T (Streptomyces sp.) BPA71'
THRE T IRGACH = et s, R @35 H AR
BRI A Y, A5 BOE T IrE G
HEATEE RS o RO PR e B X 3 i
AEE YA E HEIE L R MTS i) H:

SHEATHL 0 T P 2
1 MHET%

1.1 FEZRF AR

PDA. LB W3R Biehy, |7 RIS
VIR AR A s BHI K533, Jb bt AR
A RAR; HiEE., CROBE. KO, K
B KU A2 iR R A R A R s R T %
% (vancomycin hydrochloride) . H 2 &% G 4
(penicillin G sodium) A1l 5 7 % (nystatin), i3
T AAERH A FRA R 5485 % (chloramphenicol),
BT T R A BR A ]

Hid TAES, ML RS SBEARGRA A
PR, RIBRREERAR; Ak
FeH, Bl RS R AR A A SR
FRIRK WA, iR BT ARG A R
ONTL; TR ZE R AL, BUCHI Al AN,
TN ALAS A PR A T, ZINREREIRIL, F4F
NI
1.2 E#k

Streptomyces sp. BPA71 (NCBI &5 N
OL780336) 41 5 H == Fg A4 R 15 A 16 M K
G VL DX AR AR 9 b o 1) i e B O
I, FRROGE T R E R A Y R 25 i &
ROLEE

Bs Streptomyces sp. BPA71 £ & K 1 555 5%
H B AT R K e, R 2L 4 7E
BRI FR, RN 20 L,
WOHENIEFRILE T 28 °CA s 4 i
I 14 d, FHXNREEREHIZE 75%.

IR 9 HRe B R A 488 WA ThL A
TEPERIN, AP E R 1 s,

SRR 4 AS49 HHE AL SMMC-7721
HHUEAN HeLa, FLIMEAE MDA-MB-231 &
25 9 A0 L SW4A80 3 5 A% i Jed At A i 4 7 At ™
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1 AMFEREEMEMESR
Table 1

Strain information of 9 strains of pathogenic microorganisms

H Bk 4 FR Strain name

PRUER ¥R 2% 5 Standard strain No.

MR 480 P PR 4 ¥ (2, 4 8 BR T8 Meethieillin-resistant Staphylococus aureus, MRSA

BUGFEV TR Salmonella typhimurium
4 OB ERE Staphylococcus aureus
KIGFF T Escherichia coli

Bk PA M TE Pseudomonas aeruginosa
FMERBE Enterococcus faecalis
PR 22 BETE Canidia albicans

M Ah 2 Aspergillus niger

Y JRFH 5 Penicillium expansum

ATCC43300
BNCC103281
ATCC25923
ATCC25922
ATCC9027
ATCC47077
ATCC10231
BNCC186380
BNCC117714

AP AR P AR B R R BRI A TR PHE B R E BT s RAOTEUT A A LN AE MR IR A R AR

BRR PR AT T 25 4 B L A= W) IR 2 6 o S 2

In the table, methicillin-resistant Staphylococcus aureus was purchased from the Institute of Microbiology, Guangdong

Academy of Sciences; Salmonella typhimurium was purchased from BeNa Biotechnology Limited Company; The rest of the

strains are stored in Yunnan Provincial Key Laboratory of Entomological Biopharmaceutical R&D.

YIRIBT IR TS PR e , P A0 AR A e v R
B B DA ) A2 Pl R AR 2 T M i e OB it
1.3 RE~IERSSE

Streptomyces sp. BPA71 Tk 1 S HE 35
28 °CHiFR 14 d o, HEFREVIL 1 ecm 224K
ANB R, 2R 2T H I UK B TR AR L
80:15:5 MYHC LW , 7EH W TR IMHE I 3 Ik, K
lafa 3. 2801 do FHIEARIS BRI, Ik
Wi R K WEHLIE Y . Bt Streptomyces sp.
BPA71 WM B A KIEES, JelaHam
CWE . IETHREZAEE, B2 BORMR 4 ZREIR,
SRR BRI . IE T B A2 U)K A2 B
W) o 5 S X AN [R) 2 U B TR TG P R A T 3
W E BURIE PRI AL IS, I IR AR R AT 3
A RBEEENL Sephadex LH-20 F: (ol | 2 (41
J2 M 55 J7 ¥ 43 B Sl TR R 1Y 0 T T R A R
Y, ik a8,
1.4 FEMENR
141 IMEEM

SR FH AR AR TR VR AN [ 25 B A B T 0
P < R H SRR AR 4 0 €0 3 A 3K T (methieillin-

resistant Staphylococus aureus, MRSA) ., 48 {0,
HAGEKEE . KA . B FEVDT ] IR G R4 2
R AE LB WA IR, ek s
FifE BHLWRIR G SR 58, fE4R G BE 9746 37 °C.
180 r/min K5 5% 4 ho BB & AR 7 & oA e
PDA Kig4k 28 °Cififk 5 d, A5l A
PDB #5557 il 25 R A ;s PR BB R A TR
PDB #iiAR; 555w, 28 °C. 200 r/min $R3% 15 5%
4 ho RAZFKEME, 1.0 SERMERHES
YIS T 3x10° CFU/mL, 2.0 52 [Cyh B bR
BT 6x10° CFU/mML , 45955 i 18 Al A= 1 5
RAR—F, HPAEE 2.0 5532 i EFRER N
B, HEBEE 1:100 Ffe, nIREE L R Ak
& H(3-5)x10° CFU/mL AYREI, "I 100 uL
PR AR IR SIUR AT TR A 5 573 b, R T
A HA(EAR 8 mm)ERERCE TPl b, 1
A 100 pL P FZEBUI(20 mg/mL). £h7R
T AR (100 pg/mL), S % (150 pg/mL), H
= G #N(200 pg/mL). HIFH R (1 mg/mL)Fl
R XT B P AR i T 4 °CURAE 4 h,
FrFESR B 1B ARG, & T 37 °CH:
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7% 12 h WEIIA B, R E T 28 °CHi3E 24 h
WEMBE R, JFicm e 5, Sa#ET
3 PATIR S .

ol o PR 3 A R 0 UV 5 A 0 B B TR S
P2 BN Streptomyces sp. BPAT1 4385 2| i) HAA
— € T A G W AT B A TRV FE (minimal
inhibitory concentration, MIC)J A . $5 75
PRALEE 6 MR JEANTA . 3 MR E R, 9 MR
Ji TR AR S BB IR A UG AR S, B v B
1.5x10° CFU/mL F¥ T8 2

MM X O AR R . HFHER G M
R R R, HEMN RO ERE R
TS W A FHPEZ /D 5 DMSO i #%, IF
AN KB HI N 256 pug/mL IEER . FE G4
A BE M 24 20 H A 0 R B 24 B 2R S o —
fEmBIEE LRl 128, 64, 32, 16, 8. 4.
2. 1. 0.5, 025 1 0.125 pg/mL (JLikZ
DMSO & HH/NT 3%0), IIA SRR A H K
FETCWH 96 LA AT RN, AR NARR N
100 puL, [AIH35% 2 DMSO %o BE 25 B 28 1)
MR, A T 3 IREL . BHMATE 37 CHhfk
B R R, A 28 cCA B R A A T 1S
F5, rBIAE 12, 24, 48 F1 72 h WSS MR AR K
15 0I5 FH 22 2 g s 4332 B LG IR IR
R 600 nm. AR HEGE 25 L WA k)
S AR MIC,
142 HBEEEN

SR MTS 3464k A 4 (4 B e v
VEPRE UM HeLa, WiAANME AS49. ¥
4ife SMMC-7721. FLIR¥EE40f MDA-MB-231
L5 7 9 A0 M SWAR0 X 5 FF JIfyed 4 JfL 2B 4 e i
G TEIR . T 10%06 28 I A8 3R I
B B A0 2, LAEEFL 3 000—5 000 ™41 it F2 b
2 96 fLHR, FFLIAT 100 uL, ZHAEIRAT 12-24 h
BRI IE AL A 2 (DMSO %)L 40,8, 1.6,

0.32 1 0.064 pmol/L ¥R JE ATk, AFFLLAE
FL200 pL (T4 0 RAK Z 5 DMSO &% 2 371
T 3%0), TEFPALPRIIUE 3 NE L. 37 °CHEE
48 h, ZAHANGEE S FESLNEE SR, AL MTS
VR 20 pL FIEIRI 100 uL; % 3 MK AL
(MTS % 20 uL FIEE S 100 pL IIES ),

GELFE 2-4 h, (RN o AT IS I E Y
WAl o A FH 2 D i A A 32 B AL OB IR I M

K 492 nm, o5, BE A HS
DAV JBE A A A B | A BELAE T 258 A N Al b 22 1 4
LA K B2, R R T AR A 2 B
VR BE (ICs0) o NAEA T 12 1o FH F 22 Fh ik 98 (43R
70 AR R IR YT A Rl MR 1) — 2R 2
FHEERVEREY, [H 0 UG 282 B A P
Xif AR

2 HZRE5OM

21 FEHWIIEEM

K FH AR AR 2 I 3AS () 6 B 8 0 T T
P, 5 BN Streptomyces sp. BPAT1 I LR
BE A< U HA 1S BTS2, IR T A AS R
Py FK ALY R R BEAER], AN [FEZ )
X9 R AR E D0 LR 20 BR LR 22 W RE TR
Hh, SR CTRZEIINT Hgr 8 B e/ B B A
PGS M, X i PR 4R PG bR ) < v 0 A R
W RO IKE . KA A A ZET T
PR TR F 40 PR 77 1 2 2 (VT Bl 5 42>17 mm), &
MR TR 26 U R 30 495 S T (6 AR 400 1) O 40
TEFIIE 1 PR .
22 EMHEAK

Streptomyces sp. BPAT1 AL F=¥1i) £ 1R £,
BRA U A B I GTE e, Xk — 20 o gl
P LLB R H G . LR BRAEHUI(2.89 g)
28 \EAHE AL JZ M (AT TR SRR TR L
100:1-6:4, 05 HEARBIEL A 10:1-0:10)i 17
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Table 2 Inhibition zone diameters of different extracts against pathogenic microorganisms (mm)

9 JEL TR IR LRI IE T R 2210 IKEEI )
Pathogenic microorganisms Ethyl acetate extract N-butanol extract Water extract

Methieillin-resistant Staphylococus aureus, MRSA  19.3+£0.6 - -

Staphylococcus aureus 18.7+0.6 - -
Escherichia coli 17.7+0.6 - -
Enterococcus faecalis 13.0+0.0 - -
Salmonella typhimurium 18.5+0.5 - -
Pseudomonas aeruginosa 11.3+£0.6 - -
Aspergillus niger 16.6£1.5 - -
Penicillium expansum 10.2+1.5 - -

Canidia albicans -
LR B R E PR AEZE s — JCPA AR 0 B B B £<8 mm)

Data in the table are mean+SD; —: No obvious inhibition (inhibition zone diameter<8 mm).

1 BEEEZEHRFIE Streptomyces sp. BPAT1 HIZER CERZERMI M AEFREMAFMMNER  A-F
() B0 20 TR AR A T AR P bR e R A R . e I KT . ORI IA . 2SR . B TEVD ]
FCH AR SR B TR . FE SR I TR CBRZE ). M. HEE(BHPEXT ) P &R GH#i; Ve sl
HE; Cl: AHR

Figure 1 Inhibition zones of the ethyl acetate extracts of Streptomyces sp. BPA71 isolated from Blaps
rynchopetera adults against different pathogenic bacteria. A-F: The pathogenic bacteria are
methieillin-resistant Staphylococus aureus, Staphylococus aureus, Escherichia coli, Enterococcus faecalis,
Salmonella typhimurium, Pseudomonas aeruginosa, and all the samples are ethyl acetate extract. M:
Methanol (negative control); P: Penicillin G sodium; V: Vancomycin hydrochloride; Cl: Chloramphenicol.
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B EEVEIBE, AR 2 G REAE A IR AR S RS
3y Al-Al4, A6 (67 mg) ZIFMREA: @%)2
Mr (&5 Z TR L BRVRFIEE 7 100:1-0:100) 4 B
VEWA53] A6-1-A6-9, A6-3 % Sephadex LH-20
B WA 3 2 AT (A7 AR L 1:1)4lifk,
135] A6-3-1-A6-3-4, THK A6-3-2 L2 A%
R (EANT O SRR Ly 1:2)15 24k &
¥ 1 (10.0 mg)., A7 (203 mg)Z 1 A0k e A £
T ZAT (AT LR L TRRFEL N 100:1-0:100,

S T EE AR B EE O 10:1-0:10) 86 B 1k i 15 )
AT-1-AT7-8, A7-4 ZEERHE 352 AT (5 H BE
B 1:)4ifl 15 5] A7-4-1-A7-4-6,A7-4-5
S0 R EARRI R 11 IRE WK HEw, &
EiERIE, ROk, g IEEER
FE 3% 2 0 (A7 AR R LG 100:1-0:100)
afifk, SRMEY 2 (62.0 mg), A7-4-1 3@ 5T
B AT 2 M (R H R R DXk
A7-4-1-1-A7-4-1-5, A7-4-1-4 (4.9 mg) £ 2 1,
TR G R O ERIRFLH N 1 DA B LA
Y3 (1.2 mg). A10 (221 mg)%s F ARk A 438
JEHT (G AR R 100:4-0:10) , BERAHE
JZ AT () S )2 a0 J2 A vk (R 1R O TR
R 2: DA 3 259 4 (2.2 mg). DL L
4 MEEGW %t GF-254 W2 S AL L R4
A3 PTASCRE I | R S% B IR £, 1 S £ 5 5 Al

A5 B HABAE AR A2 5
23 LEMEMERE

W FE EE & H i Streptomyces sp. BPAT1 4
I 1 SRR R S, WL ZR ST
R TE PRSI AL B AR 3 4 D E LS Y,
i ESI-MS . NMR S5 33 5t o Hrxf tb & 2
AT HERE , ) ARG i BT Y R (1) |
MRS FRBERZ A (2). FLISFRTEE B (3). M5IWe-3-£ 1R
R4, gt 2 s,

a1 RE AR EPRAE, CHeOs.
'H NMR (400 MHz, CDCl5) J: 4.16 (3H, s, OCHj,),
6.56 (1H, dd, J=3.6, 1.8 Hz, H-4), 7.32 (1H, d, J=
3.6 Hz, H-3), 7.65 (1H, d, J=1.7 Hz, H-5); *C
NMR (101 MHz, CDCl;) o: 143.8 (C-2), 119.9
(C-3), 112.2 (C-4), 147.3 (C-5), 160.5 (C-6), 62.8
(C-OCHy) . L E %4 5 SCHK [22] )¢ Spectral
Database for Organic Compounds (SDBS)%(# /2
WO B . SUS B EEA — S, &Y
1 %5 N methyl 2-furoate,

AW 2. SEAHIRBAE, CHN0,S,,
HRESI-MS m/z 236.976 7 [M+Na]  (cacld for
C;H¢N,0,S,Na, 236.976 8), H%REEK BnA P
FIRUE S, 203 FSCHR (23] P A% AL IR S0 | ik
TR LB B, S R O — R e B S R AR
pyrroloformamide A (rotamer a Fl rotamer b),

Rotamer a ELR AR @ IR 38 B 9 'H NMR

2 EaWw1-4 £

Figure 2 The chemical structures of compounds 1—4.
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(400 MHz, DMSO-d¢) d: 3.37 (3H, s, H-7), 7.25
(1H, s, H-5), 8.09 (1H, s, H-6), 10.82 (1H, s, H-8);
C NMR (101 MHz, DMSO-de) o: 168.6 (C-1),
115.4 (C-2), 133.3 (C-3), 142.2 (C-4), 112.7 (C-5),
162.5 (C-6), 33.9 (C-7). Rotamer b FRA#%REIE
PRI EH R~ "H NMR (400 MHz, DMSO-dg) 6
3.15 (3H, s, H-7), 7.29 (1H, s, H-5), 8.36 (1H, s,
H-6), 10.94 (1H, s, H-8); *C NMR (101 MHz,
DMSO-d¢) d: 168.8 (C-1), 117.9 (C-2), 133.5
(C-3), 142.1 (C-4), 112.3 (C-5), 162.1 (C-6), 39.9
(C-7)o LA %045 SCHR[23 14038 Fiods AR — 3

& 3: FAR K, CeHN,0,S,. 'H NMR
(600 MHz, DMSO-d¢) d: 7.13 (1H, s, H-5), 8.00
(1H, s, H-6), 10.18 (1H, s, H-7), 10.80 (1H, s,
H-8); *C NMR (151 MHz, DMSO-d) J: 167.8
(C-1), 113.8 (C-2), 133.6 (C-3), 134.7 (C-4),
111.6 (C-5), 159.6 (C-6). WA I %¥s 5 Chik[23]
B s . AR A 2, kb A
3 %5 N pyrroloformamide B,

k&Y 4. wEAKR, € H NO,, '"H-NMR
(600 MHz, CD;OD) d: 2.90 (3H, s, CHj), 3.35
(2H, s, H-10), 7.16 (2H, m, H-6, 7), 7.43 (1H, d,
J=8.0 Hz, H-8), 7.95 (1H, s, H-2), 8.06 (1H, d, J=
7.6 Hz, H-5); "C-NMR (151 MHz, CD;0D) §:

x3 KEUNBEREAEMNSERMNERE

133.5 (C-2), 108.9 (C-3), 1222 (C-4), 122.5
(C-5), 123.7 (C-6), 127.7 (C-7), 113.0 (C-8),
138.35 (C-9), 30.9 (C-10), 169.5 (C-11), 45.6
(C-OCH3). VA I ¥idis 5 ik [24 154 AR kT
ik &% 4 % 5% A methyl 2-(1H-indol-3-yl)
acetate,
24 (LEMEYFEENIR
2.4.1 HIEEM

XHEA Y 2 SEATHURETE RN, DAER
HRER G, MR & e W= T
PR S5 RREE Y 2 X 9 MR IR ELA )T
T A AN B S M (R 3).
242 HEREIEMN

G 2 Xk NARAS[R] i seg 248 P 28 A= < g4
Hl/E AN 4 B s o DA F1 55 42 B4 h R
PEXTHR, A& 2 X il sk iy 5 b b 788 24
F B Box BRI ER, 1Cs 5 Hh
(0.068+0.001)—(0.413+0.019) pmol/L., S5BHM:ZY
FHLG, EEW 2 X 5 BRI ALY 1Cs, [EIIAIR
T, XA SMMC-7721 1 ICso {EAIK
T

Table 3 The minimal inhibitory concentration values of compounds against pathogenic microorganisms

(ng/mL)
T SR AER HERXGH HEMAITER WERR LaY?2
Pathogenic microorganisms Chloramphenicol Penicillin G Vancomycin  Nystatin Compound 2
sodium hydrochloride
Methieillin-resistant Staphylococus aureus, MRSA / / 1 / 24
Staphylococcus aureus / 0.25 / / 28
Escherichia coli 10 / / / 48
Enterococcus faecalis / 1 / / 1
Salmonella typhimurium / 8 / / 32
Pseudomonas aeruginosa 96 / / / 64
Aspergillus niger / / / 4 48
Penicillium expansum / / / 2 64
Canidia albicans / / / 2 64

/e A2 BH A 24 Ak

/: The positive drug is not used for testing.
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F4 LS A BRI 40 B AR BY S S R

Table 4 The half maximal inhibitory concentration of compounds on human tumor cell lines (umol/L)

Jib 92 4 it hEY 2 sl g AL
Tumor cell Compound 2 Cisplatin Paclitaxel
=
FIHUR A Hela 0.413+0.019 8.830+0.240 <0.008
Cervical cancer cell HeLa

Joi 4 A549
i A 0.121+0.002 19.00+0.24 <0.008
Lung cancer cell A549

JE Y -
A SMMC-7721 0.068+0.001 12.35+0.27 0.702+0.041
Liver cancer cell SMMC-7721
FL BRI 41 MDA-MB-231
IR AL 3 0.171£0.015 24.24+0.47 <0.008
Breast cancer cell MDA-MB-231
2Ry SW480

A A 0.139+0.001 21.13+0.57 <0.008

Colon cancer cell SW480

3 W54 ®

KR HRBREE, EYNEEZ,
SR 25 R R . AR R AT
. MEREL | BRI KA.
KB AR B[] P ] R e AR AR
PR R ARG L 2EE R . ABFITIE L
25 FH L HO 2 EE T B T Ok TR R A TRV
BRI, A B EPUEIE TR
Streptomyces sp. BPAT71 47 &4 & P - il & A
WYY

G VEIB BR A TIEYERRAL TR &
BEA< 0y, ot e A )2 T . Sephadex LH-20
FEEMTEE 7 0 N LR LRGBS o3 B4R 4 4>
AW, 530 R TR R (1) | kg F e A (2) .
MR A ke B (3) 15[ e-3- 2, T HH i (4) o AR 4f SC
BR[23,25]4iE, nikig I BERE AL nikig FHBERG B
b s AL B 7T N = W S 16 R 01 L
B AR PR I 045 (AH-[1,2] B [4,3-b] AL 1 - 5- il ) 1
28, X2 MEE YR ZREURE EA BE T
BT . 7E Zhou ZEPIBEST o, MR HT e A
X} A549 il Caco-2 HEGRIIANM R, 1Cso 5353
(1.34+0.01) pmol/L £1(0.57+0.01) pmol/L, 5 H:
AR oA LG, (B 2 MEREE, &

Streptomyces sp. BPA71 TE 5 K 1 5157 L [E K
RS T 7 A 1 E LR B o i x
51 2 B AR B B (MIC) LA KX 5 g
2 L ) 2 B R BE (I Cso) R, 25 R
Y2 HAT ST AU IS . AT A
e B W 7 3 5% 5% 1 (Streptomyces sp.) BPA71
AR A - Py b AR ar B 3AT 4 MEa . AR
Ry, R A AR R AR, DL
— AR R T A . AR T
L H fi7 18 R U5 B B TR B IR A T ), SRR
FIH B BRI Y R AR 58 155 3425
B W IR AL TR A
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