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Abstract: Streptomyces xinghaiensis is a novel Streptomyces species isolated from marine sediment
sample collected in Xinghai Bay, Dalian, China, and wide spectrum of antimicrobial activities of its
fermentation broth has been observed. In this study, the antibacterial activities of the fermentation broth
of S. xinghaiensis against drug-resistant clinical isolates were investigated, and inhibitory activities
against Acinetobacter baumannii and Staphylococcus aureus (MRSA) strains were revealed. Purification
of the active compound (s) against methicillin-resistant Staphylococcus aureus (MRSA) clinical isolates
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was performed and the properties of the active compounds were studied. Active fractions were obtained
after treatments of the broth with macroporous adsorptive resin HP-20 and Sephadex LH-20. The active
components were weak alkaloid compounds with no specific UV adsorption, and ninhydrin coloration
further supported the hypothesis that the active compounds likely belong to aminoglycoside antibiotics.
The draft genomic sequence of S. xinghaiensis was searched and a ribostamycin-related gene cluster was
identified. However, Thin Layer Chromatography (TLC) analysis indicated that the major components of

the active compounds are different from ribostamycin.

Keywords: Streptomyces xinghaiensis, Antimicrobial activity, Purification, Methicillin-resistant
Staphylococcus aureus (MRSA), Aminoglycoside antibiotics
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VR A T 0 S K LRV IR OB, T
T 775 CCTCC AA 208049, i T-E W E T 20%H
i, T-70 °C 7%

TR il 9% 50 B 1A G (Klebsiella pneu-
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1.3.1 &B: W70 °C A7 1Y S22 1 5 5 T 1 B
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B FR BT TSB WK IG AR B sl Ve b - o B AR e,
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GE1BUENL, & 10 mL A 1445y, 453 15 457,
10 fisvkeda)a, MBas MR, M HPLC ZHrdl,
HPLC ¥k 454 A I o
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Table 1 Antimicrobial activity test of the fermentation

broth
B0 1 I 3T AR P AR
Pathogenic test strains Diameter of the inhibition zone (mm)
I ¢ 5 3 1P G 60
Klebsiella pneumoniae '
15 A B B 80
Acinetobacter baumannii '
& AR F BRI 5301 50
Staphylococcus aureus 5301 '
40 (A F 2 PR T 5438 o
Staphylococcus aureus 5438 '
<3 ¥ 7 % BR T4 5885 a

Staphylococcus aureus 5885

22 HMEEMMRBS S

22,1 MEYRMBEMESRM: VT FHREEM
sy aif ik, TR IR AT, X A
VR BT P AT T AR R BB AR S T S g, AR
KW, £ 20 °C-100 °C A pH A 1-14 BYERHRE H
P, K BT 22 Rt B A A e PR AR B, TS R4 T
PERRRE » AP FI ARSI R, WG PEY i 2
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SEPTEKA, A TAHILER, Ry .
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AR 536 40 TR 5 1, D A TR Y 0 4 TR R AR
22 mm, PEREEAN AR EA R 18 mm, UL & B
SR BB O A K TR B BT . R R
WREE 7 d Ja KR pH {H7E 8-9 Z[H), W 550k,
5 E M 53R 5508 B HE TV G

2.2.3  KILIRMiRIBE HP-20 IRMiZfR: %%¢ 17 ZH
BB X PR A A oy B SliAb i BRI R L A

W HP-20 MY 4lifb &R et RALWL B AE HP-20
Qb B 7S 5% 57 R A% R AR R A W B AR A B S 1, &
TR V0 A TR B AR A B 50% £ B 308 8 AR A 5 e 1) 3%
(% 2), H HPLC Wgig/b, T 100% B3k i AH G i
Pk, BRI E A W B ARG — 200 S . R K
FLOR B RS HP-20 2R W BFFAH 55 2855 A R AL 3R 25 1
15 % 5 1 A W B AE B LA LA 1

2.2.4 HEBRWEER Sephadex LH-20 £5: X%
WL Sephadex LH-20 YEMiAS 2] 15 4~2H 4040 51l
HEAT TR HY AR P AR 4 v A B 4G BR T 5438 1193 M Aa
RIE AR 15 A0 h, 5 2 U150 ]
SO A ERE TGP, XHZ4143 84T HPLC 434,
gL LA 2,

F 2 KFLRMiRIAE HP-20 S EA S MENIXNERGNE B ER, mm)

Table 2 Bacterium-inhibition test of Macroreticular resin HP-20 experiment (Diameter of the inhibition zone, mm)
RIBHHA S A 50% L BEVEBEZL 53 10 F59k 45 50% L VR AL 43 2 7k 4 100% £ Bk 41 43 10 £ e 4

No absorption

Ethanol eluent 10 times

Ethanol eluent 2 times 100% Ethanol eluent 10

phase concentrated concentrated times concentrated
A MERE 5438 14 20 1 6
Staphylococcus aureus 5438
/
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o | A
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0.10 F

000

> AW
]

N
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1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00

¢ (min)

B 1 KFLIRFIHAE HP-20 R EEiGA W MIFAFN = B 35 77 2 RIRMIHRTE 210 nm & HPLC S 4R
Fig.1 HPLC under 210 nm of the fermentation eluents and the culture medium eluents in macroporous adsorptive resin
HP-20 experiment

TE A RIFBCR WMLy B 28 B IR AR W R 28 73

Note: A: Non-absorption phase of the fermentation broth; B: Non-absorption phase of the culture medium.
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2 FEEHEERL Sephadex LH-20 2 2 A4} 7€ 210 nm 4 HPLC 445
Fig. 2 HPLC analysis of the 2nd eluent of Sephadex LH-20 under 210 nm

HE 2 n LA, R MEER Sephadex LH-20
e s Bt I, LA K H R AT RERY
PR G e KB AE 196 nm 245, 7E 200 nm
) 400 nm P I A TCRHE 58 AP
225 HEBRWRMNEEGILE: EEHEREIAE
TP ) O A 55 B T, O IE SR A, 4
B A INEAT B0 R R A SOk 1 G
I AL A W )5 RS PELH 2y AT T TLC 43
Bl el =R B IR, & PR AT
SL(E 3), HEWIE TR S R S A A SR R B, HE
— R TG AR TT e R ST 2R A Y
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REW, TR AP, A H RS 2K
3120}, B EIR A E RS RAE R K HA 45
Oy BT

AL I W R FH 454 F1 Solexa i3 1 i e Xif
BRE R W IET T 2 EAM ¥, B TAGE A B
V4 B B T BE PR A S B E R, X AL IR
B 0 W3 AP 50 AT T 00T, BT — A5 %0
55 2 A A U DR A R IR PR AR v i e R AR 1), 3
K #% 5 B #2432 GenBank (GenBank % 3%
JF19543), FIF TLC 43 #T T G R A% A B & A4l fb (1)
e, BOERILE 3, 7JIEWN, SRR T —
AT (Re {1 0.246) LAAK, 384045 — S0 Yk 40 4,
T P 3 T I S AR R Y Re {H(0.087) AR TR, H
T IE 7E 2 JROSCRR [17] 04 732 01 U R -9- 2 3 HH i
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Fig. 3 TCL analysis results of the purified components
with antibacterial activities against Staphylococcus aureus
(MRSA) strain comparing with ribostamycin sulfate
standard
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Note: 1: Active components; 2: Ribostamycin standard.
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