[CGRYEZ

Acta Microbiologica Sinica

2021, 61(2): 444-451
http://journals.im.ac.cn/actamicrocn
DOI: 10.13343/j.cnki.wsxb.20200251

Research Article IRIEETES

AWNEREHRSE T12 o BLEEAEEEER T
Y o wmwmE Y, FRE, Bed!, e, 223, ke

VW TTOMTE R e Ab R S A Rl B, WL 4 321004
2L B RLEE R, W BRI 430030
SR R AR b, B AR 230036

WE: [ By ] EBH - (S RS R R R I PU S, IR R B s [ ik ] 8
T A= AR I G TR R e TRV 4 Fh SO TR BTG M, Ik TS YRR AR T12; R4+ 4: 0% 16S rRNA
FESN S HTifE T12 W32y ; s R EIE T N CIR C BRI s sl Ak s AL 5, RIS
T R L R 1 s LA 5 SRR AU IR E S bt TE . [ 455 ] T12 B e R
Streptomyce sp., “SHEAVCEE R 30 pg/UBACH B, X K EER N LR O BR A BUYIN 4 B 0 A BRI 5 1
OSBRI EROR B2, MR B E425 510 20.1 mm A1 17.4 mm, M 28R ZERZERY h 4y 55158 2 1
HARAE G ) geldanamycin (1)F1 17-O-demethylgeldanamycin (2). #{E G IR, EALHEE 30 ng/
WEACHEY, AW 1R 2 RILHEARLF P RIS M, X 4 o 0 A BRI B9 I B B AR 0 B 14.6 mm
14.5 mm, 5 FHEXT BB R PR R 25 22 A TG P AH 2, X6 1 € R T A 10 Pl 428430 0 10.9 mm A 13.9 mm,
55 RH xS B PE R R TG PEAR 2 [ 2598 ] BIRR T12 HoA & A B A W s % B 351 B4 o, F A 18

Kgia. Bt PR, BRI, Pl

M THUER AR A FEOR M E AR BRI, TR E S WA R i (B0 Sl e
SREVIR Y, SECRTEOR, HReMPNERY BRI R RS, IREBCHEE 2T
PR A PIIT R S FARIEN LU RIS it T REMEORRAIRS . TR B e ek R0
P RPUE R ERIL, MRAER, ERR SRR RS R  WHSAERCEY)
I 3 R AU R AR N IR o AR 2 RENS R IRAS Y . HAT BRI KA,

E&ME: EHEBARSE4S(31770007, 21272215)

A1,

BIEMEE . 250, Tel: +86-27-83606073, E-mail: 2060029324@qq.com; KNS, Tel: +86-551-65786129, E-mail:
zhangyl@ahau.edu.cn

UrFS BHE: 2020-04-16; EEIHHEE: 2020-08-13; MKEHAERE: 2020-11-10



IRMEAESE | UEYER, 2021, 61(2)

445

P HA 2y v ohaes, R4 H Rk 1
SLAGUESC-ERTESE V72 77) 1 R EPN )i €297
PIRh Z R X2 3 i R AR T BT T
MFTE R T 20%00 ik B8 2/ Rem ] 1
Fiiv B OG B A A R ZEXT 1 b R R
2R T B RTE ME RT3l B, FRATTE— 20 AR
b R PR e 1 MREAT TR PR TR
PRI RS HTE R M AT AR, LU R AR R
T K BE T FE LA o

1 ARk
1.1
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F W YL K 2 A B Y (29°00'17.37" N,
119°29'54.84" E).,

1.1.2  HEABORE . R 2E AT (Bacillus subtilis
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ATCC6538) . KIWFFF B (Escherichia coli, ATCC8739).
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1.1.3 KR EL . DR A (PDA)R IR
JREE I R ER(LBYR i 5L . M [R—5(GS)Hs ik,
SV S WIREN iU

1.1.4 AR5 8 TAE G R F 50 %
TSP ARGIRAF); ZWZR-2102 FEIK(FHEFE
i 3 BT A AR A R R ) PCROAY (FE ]
Eppendorfs /A #)); BUCHI figf 25 & 1X R-210 (Ji
A PR Al s g R (G £ Bruker 24 A]);
Mariner T (3¢ [E ABI A ]).

Ezup HUAH T FE N4 DNA EBURF &
(£ TAY TR ARAA]; )22
(5 SR TARA A AR T e ot
BE2h),

1.2 EHREDE

HRAfE SCRk R 0 kP, B 0.1 em’ (1 230 4
IR, FETCRE AN, W & JC i AR B K
WFEE 357, IFHK 107", 1072 A1 107 45 3 ki
BEEE . A3 ERFR B 200 pL T AT TR K—%5
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JPah R4 BLAST Hext, &80 T12 B 5154 25 1A
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RS HQO0T429) MBI 99%, PIHTERSE
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22 HARHRYRPIETEE

BERETH T12 SRS 4 Flsoms 14 09 4 KA
VERIE R 1, TEBbRHEEH 30 ng/I4R 7 i),
LR LR SEHCI Y 4 v A A BRI . R AT T A
ORI I R RCR W, 0 R B AR Bk

100 ,__ Ti2
Streptomyces malavsiensis (HQ 607429)

_I_Streptomyces vatensis (NR 041427)

74 — Streptomyces hygroscopicus (EF 371443)

Streptomyces albospinus (NR 043342)
Streptomyces roseogriseolus (EF 371441)

71 Streptomyces hygroscopicus (AB 231804)

Uncultured bacterium (KP 243098)

Streptomyces koyangensis (LN 907855)

Streptomyces purpureus (NR 118010)

r Streptomyces aburaviensis (NR 115387)

99

0.005

100 - Streptomyces herbaricolor (NR 041212)

1. ETF 16S rRNA FIMERMBWEMEXLESE T12 RELEW

Figure 1.

*z 1.
Table 1.

Phylogenetic tree based on the 16S rRNA sequences of termite nest associated T12.

HEE T12 TR EERME B & R0 = B B 12 (mm)

Inhibition zone diameter of different polar extracts from Streptomyces sp. T12 against pathogens (mm)

Pathogenic Petroleum ether Ethyl acetate Butanol Water Gentamicin ..
. . Amphotericin
microorganism extract extract extract extract sulfate
E. coli NI 16.1+0.7 NI NI 13.2+0.8 NI
S. aureus 12.0+0.7 20.1+1.3 NI NI 18.2+1.1 NI
B. subtilis NI NI NI NI 16.6+1.3 NI
C. albicans 13.6+0.4 17.4+0.6 NI NI NI 13.2+0.8

Amphotericin and gentamycin sulfate were the positive control of C. albicans and pathogenic bacteria respectively; NI=not inhibitory effect.

actamicro@im.ac.cn
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& CDCl;) 6=8.71 (1H, s, -NH), 7.28 (1H, s, H-19),
6.94 (1H, d, J = 11.6 Hz, H-3), 6.57 (1H, t, J=11.6
Hz, H-4),5.87 (1H,t,J=10.3 Hz, H-5), 5.81 (1H,

d, J=9.4 Hz, H-9), 5.19 (1H, s, H-7), 4.80 (2H, br s,
-OCONH,), 4.31 (1H, d, J = 9.3 Hz, H-6), 4.12 (3H,
s, 17-OCHs), 3.53 (1H, m, H-11), 3.39 (1H, m,
H-12), 3.36 (3H, s, 12-OCHj), 3.29 (3H, s, 6-OCHs),
3.02 (1H, br s, 11-OH) , 2.78 (1H, m, H-10), 2.47
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Intensity
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10-CHs, 14-CHs), DA EZGEULRIHSA 5 A
A (6=6.94, 6.57, 5.87, 581, 5.19), 4 H I
(6=2.02, 1.79, 0.97)F1 3 ~H 4 3 (5=4.12, 3.36,
3.29); “C NMR (/A S2, http://journals.im.ac.cn/
html/actamicrocn/2021/2/202102018.htm, i f i)
3 CDCl;) & 185.1 (C-21), 184.2 (C-18), 168.2 (C-1),
157.0 (C-17), 156.2 (-OCONH,), 138.1 (C-20),
136.5 (C-5), 134.9 (C-2), 133.4 (C-8), 133.1 (C-9),
127.7 (C-16), 127.3 (C-3), 126.3 (C-4), 111.8 (C-19),
81.8 (C-7), 81.4 (C-6), 81.1 (C-12), 72.8 (C-11), 61.7
(17-OCH;), 57.4 (6-OCH3), 56.9 (12-OCH;), 34.7
(C-13), 32.9 (C-15), 32.3 (C-10), 28.1 (14-CH3), 23.0
(C-14), 13.0 (2-CH3), 12.6 (8-CH3), 12.5 (10-CH3),
IRRRTE LA AT 2 M REL(5=185.1, 184.2)Ffk
NS T 111.8-168.2 A/ 12 AR AR DAL
POEEE 5 3CIR[12-13 1187 geldanamycin $4f
BA—F, I, #Eizib Y8 geldanamycin,
WG 2: B HEBTiE (K] 3) IR : IR m/z
HITE 569.2471, 5 C,sHisN,OoNa [M+Na] ¥
569.2471 AHFFA, BLIHH S F2Uh CougHigNy Oy, 43T
WM 546.2579, SHLS(H 546.2577 %22 04,

585.2711

([CasH3gN,OoJ+Na)*

580 581 582 583 584

2.
Figure 2.

585

586
mlz

587 588 589 590 591

L&Y 1 BBIE

Mass spectrogram of compound 1.
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43 F XA ; "TH NMR E(E S3, AR5 CDCly)
5=8.95 (1H, s, -NH), 7.51 (1H, s, 17-OH), 7.42 (1H,
s, H-19), 6.96 (1H, d, J=11.6 Hz, H-3), 6.58 (1H, t,
J=11.3 Hz, H-4), 5.91 (1H, t, J=15.5 Hz, H-5), 5.81
(1H, d, J=9.9 Hz, H-9), 5.18 (1H, s, H-7), 4.72 (2H,
br s, -OCONH,), 4.32 (1H, d, J=9.3 Hz, H-6), 3.54
(1H, m, H-11), 3.39 (1H, m, H-12), 3.36 (3H, s,
12-OCH,), 3.31 (3H, s, 6-OCH;), 2.80 (1H, m,
H-10), 2.45 (2H, m, H-15), 2.03 (3H, s, 2-CH), 1.80
(3H, d, J=0.9 Hz, 8-CH;), 1.77 (2H, m, H-13A),

1.73 (1H, m, H-13B), 1.01 (3H, d, J=6.2 Hz,
14-CH;), 0.97 (3H, d, J=7.0 Hz, 10-CH;), FiRE %

VLA HAS AT 5 A ANE(8=6.96, 6.58, 5.91, 5.81,
5.18). 4 ~H 3(5=2.03, 1.80, 1.01, 0.97)F1 2 4~H
A(8=3.36, 3.31). LA b S k(13418
[ 17-O-demethylgeldanamycin £ a5 A—2, HIt,
ez &Y A 17-0O-demethylgeldanamycin, iX 2
MEAYIEART) 53 25N 4 TR

x103 - Compound 2 569.2471 )
50 | ([Cy3H3N,O05]+Na)
45}
4.0 |
235}
& 3.0
B
£ 25 570.2499
2.0 ¢ ([CsH33N,00]+Na)*
:(5) | 571.2521
0:5 ([C5sH3sN,0,]+Na)*
0.0 |
566.0 567.0 568.0 569.0 570.0 571.0 572.0 573.0 5740 575.0 576.0
m/z
B3 k&1 2 RiE
Figure 3. Mass spectrogram of compound 2.
H,CO
15
W
H,CO

El4. L& 1502 EHE

Figure 4. Molecular structure of compounds 1 and 2.
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TE N EE R 1 (Streptomyces sp.)o HE— 5 N H bR H K
B T12 SRR CFRHERE ol 2 ikt
A% geldanamycin A1 17-O-demethylgeldanamycin,
XMW MEEYBE T L EREMEWHNEEL
VERIWE, HECAREX MR LGS RA
U E S, A HRIE geldanamycin Xt ZFh
O A B o m e R U
17-O-demethylgeldanamycin I 4 B 1 P 1 A< UL $iz

(A) (B)

i o ARSCOFFE B OB AU 30 pg/ug 4R
F B, fbE&%) 17-O-demethylgeldanamycin X [ {4,
AR TR 4 0 2 o TR LA R R T o T
A B EAS 9 13.9 mm F1 14.5 mm, 5 R4
X REA R /A 2 5 geldanamycin Xif 11 60 288 2R 1
15 4 W60 A PR A LRI — 2 R R B
P E A5 3 10.9 mm Al 14.6 mm. RIS
a1 5 2 i e e e B A s — 01
REIWETT o KT IX PR RS W 00 2 2k K i
PEVERIFLERSE , AT T HE— BRI, .

T2 HEW1I 23 MBUFRAENAEIKEN

#I & Bl B 12 (mm)

Table 2. Inhibition zone dimeters of compounds 1
and 2 against three pathogenic bacteria and C. albicans
(mm)

Compounds E. coli C. albicans S. aureus  B. subtilis

1 8.9+1.2  10.9+1.9 14.6£1.9 NI

2 NI 13.9£1.5 14.5+£0.6 NI
i?f’;j:mm 20.3+2.8 NI 182411 13.240.8
Amphotericin NI 16.6£1.3 NI NI

Amphotericin and gantamycin sulfate were the positive control

of C. albicans and pathogenic bacteria respectively; results
were presented as the mean + standard error; NI=no inhibitory
effect.

©

Es5 &E¥1280mEEYE

Figure 5.

Antimicrobial activities of compounds 1 and 2. Antibacterial activities of compounds 1 (A) and 2 (B)

against S. aureus; antimicrobial activities of compound 2 against C. albicans (C).
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Isolation, identification and antimicrobial metabolites of
Streptomyces sp. T12 from termite nest

. 1 .. .1 .. A R 1 P 1 . L%
Pinghua Zhang'®, Liping Jin'*, Caiping Yin', Jiagi Chen', Feifei Sun', Zongping Li*",
- 1,3%
Yinglao Zhang™
" College of Chemistry and Life Science, Zhejiang Normal University, Jinhua 321004, Zhejiang Province, China

> Tobacco Research Institute of Hubei Province, Wuhan 430030, Hubei Province, China
3 College of Life Sciences, Anhui Agricultural University, Hefei 230036, Anhui Province, China

Abstract: [Objective] To investigate antimicrobial activity and metabolites of Streptomyces sp. from the termite
nest. [Methods] Antimicrobial activities of fermentation broth against four pathogenic microbes were tested by
Oxford cup method. The bioactive strain T12 was identified by molecular biology 16S rRNA sequence analysis.
The active metabolites of T12 were isolated and purified from ethyl acetate crude extracts by various
chromatographic methods, and their chemical structures were identified by mass spectrometry and nuclear magnetic
resonance spectroscopy, and their antimicrobial activities were determined by filter paper method. [Results] T12
was identified as Streptomyces sp.. Under the concentration of 30 pg/filter paper, the ethyl acetate extract of T12 had
potent antibacterial activities against Staphylococcus aureus and Candida albicans with inhibition zone diameters of
20.1 mm and 17.4 mm, respectively. Two metabolites including geldanamycin (1) and 17-O-demethylgeldanamycin
(2), were isolated and characterized from fermentation broth. Both metabolites 1 and 2 exhibited good antimicrobial
activity at the concentration of 30 pg/filter paper. The inhibition diameters of compounds 1 and 2 against S. aureus
were 14.6 mm and 14.5 mm respectively, which were equivalent to those of gentamicin sulfate as positive control.
The inhibition diameters of compounds 1 and 2 against C. albicans were 10.9 mm and 13.9 mm respectively, which
were comparable to those of the referenced amphotericin. [Conclusion] Strain T12 could be potentially developed

as a new microbial microbicide.

Keywords: nest of Odontotermes formosanus, Streptomyces sp., metabolites, antimicrobial activities
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