+ 356+ ¢ # % Chinese Traditional and Herbal Drugs 35 48 % 252 #§ 201751 A

RIAMMAERMEERK 13-85 MEAMERNREEMETE

2 2 2 MW phan!, RERL Ewa
1. A B TR RERE L 22 e, b B Mo B Sz =, AL TR M m IR R EREAI ST S s =, vl Al 063000
2. MR TS Rl B, WAL Rl 063000

B E: By WPIURIIOIN N AT RRR 13-85 GG SR PERSE Tk, R B R YR I AR R D REFE A, 0 BRI AR AT
g Tk RHAPPARER VD0 AR B SO e Vs PCR & A B 5 AR G D B SRR B (PKS T PKS I
NRPS. Halo. CYP), SBEFFNIFI0HT. i AR BUFAIE S TR L g . 855R WIAK 13-85 KRR AT Wk i
YU R B, BT PR RO RS OE s AR R 2057 PKS 11 NRPS 2K, 28 Lex}, PKS 11 1 BL 5 B 40 Streptomyces fradiae PKS
A (&35 AFO70128.1) ML R 89%, NRPS F Bt Streptomyces virginiae NRPS J7+31 (&35 WP_033225509.1) #f
U IL 95%. WK 13-85 15 Streptomyces amritsarensis (3535 GQ906975) 16 S tRNA [ FH AR ik 99.65%. 4518
PR 13-85 REEBAT BN 2 MRS P HASGE YRR, AR S A PKS 1. NRPS JE[N, W20 5558 1804k 1w O 2 1 R A1 280K
LK Streptomyces amritsarensis P—ABkk, BHib—L RN M.

KA. RO R ETETE PKS I NRPS; %58

RESES: R282.1 NHEFRERS: A XE/HRS: 0253 -2670(2017)02 - 0356 - 07

DOI: 10.7501/.1ssn.0253-2670.2017.02.023

Antimicrobial activity and identification of endophytic actinomycetes strain
13-8S5 isolated from Acanthopanax senticosus

WANG Wei', WANG Bin', XU Hong-yan', XING Chao-bin?, YUAN Li-jie'

1. Hebei Key Laboratory for Chronic Diseases, Tangshan Key Laboratory for Preclinical and Basic Research on Chronic Diseases,
School of Basic Medical Sciences, North China University of Science and Technology, Tangshan 063000, China

2. College of Life Science, North China University of Science and Technology, Tangshan 063000, China

Abstract: Objective To studies the antimicrobial activity and stability of fermentation extracts produced by endophytic actinomycete
strain 13-85 from Acanthopanax senticosus; Secondary metabolite biosynthesis genes were detected. Meanwhile, the strain was
identified. Methods Paper disc diffusion method was used to test the antimicrobial activity and stability of strain 13-85, the
biosynthesis genes (PKS I, PKS II, NRPS, Halo, and CYP) were obtained by PCR, and sequences were analyzed. The strain was
identified by phenotypic characteristics and molecular characteristics. Results The fermentation broth of the strain showed
broad-spectrum, strong activity, and stability against pathogenic microbes. The strain contains PKS II gene and NRPS gene. The PKS
IT sequence had 89% homology compared with Streptomyces fradiae PKS gene (Accession Number: AFO70128.1). The NRPS gene
sequence had 95% homology with S. virginiae NRPS gene (Accession Number: WP_033225509.1). The sequence of 16S rRNA of the
strain had 99.85% homology with S. amritsarensis (Accession Number: GQ906975). Conclusion Metabolites of the actinomycete
strain 13-85 with broad-spectrum antibacterial activity and better stability, have a value for development and application. The strain
13-85 was identified as Streptomyces amritsarensis, a valid species of genus Streptomyces.

Key words: Acanthopanax senticosus (Rupr. et Maxim.) Harms (Goka); endophytic actinomycetes; antimicrobial activity; PKSII;
NRPS; identification
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aureus Rosenbach 1884 . Hi %L ZF fA T 1 Bacillus
subtilis (Ehrenberg) Cohn 1872 . #i £ i ¥ iy
Pseudomonas aeruginosa (Schroeter) Migula 1920 X
W 1% 75 W Escherichia coli (Migula) Castellani et

Chalmers. .53 # A & Mycobacterium phei Lehmann
ok Y5 4 B AT Mycobacterium
smegmatis Lehmann & Neumann. [ & & £k #
Candida albicans (C. P. Robin) Berkhout. KR A
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I8 514): PA Ky 5°-AGAGTTTGATCCTGGCTC-
AG-3’; PB Jj 5~AAGGAGGTGATCCAGCCGCA-3",
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ZEMH 1.5 min, 35 MEFR; 72 CLEM 10 min. =)
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3.1 HEHk 13-85 HIEE

PRIAR 13-85 IR0 10 Pk i BRI — 5 1AM AT
TEES S HIEG 23 SR B PRI B B A% s (25.340.6)
mm, R0 SRR M R B SO R A, AR
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Rz 1 HFFk 13-85 KEERINBAEME (X £s,n=3)

Table 1 Antibacterial activity of fermentation broth of

strain 13-85 (x *s, n = 3)

RENEER 7S R Bl A2 /mm
B (O 4 R 14.54+0.5
MRSA 12-1 13.1+0.4
MRSAACTT43300 143402
il B 2 AT P 17.940.3
MR 16.840.2
PNI7E T | 18.54+0.3
KIpi575 1 ATCC35218 19.3+0.2
i AR BB T 10.5+0.3
3G 23 RO B 253+0.6
SRV 7N 16.940.2

3.2 MERE 13-85 Bk A BRI E S
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Mycobacterium phei Lehmann & Neumann DL AT EERL
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Fig. 1 Stability of fermentation broths of 13-85 under different conditions
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W Streptomyces fradiae ZEWiIG g (PKS) #4544
BRI 89%;:  ARRZHERIKA il (NRPS) K&
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Fig. 2 Electrophoregram of strain 13-85 functional genes
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Fig. 4 Spore hyphae of strain 13-85 on ISP2 medium
scanned by SEM
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343 AEPAMRRE  RAK 13-85 71 pH {H 6.0~8.5
S R AR, BiE pH N 7.5~8.0; EKIREE
[k 15~45 C, 28 CHKARSEL; Wk 13-85
£ NaCl i 0~3%R5R3k FAK; WbRAes 1 241y
B, LA SRR P, AN A IR ARG HLS;
REME LU0 . JobE . VL. FLPHS A IRIE A K

FrRZIR TR R RS S O L-B R L-Hn
AWM. L-NRAMR. DL-INEIRE (£ 3),

PR 13-85 16 S rRNA J7 41|41 1 440 bp, 1E EzTaxon
database FZPRAEHE FELUXT, RINBEPE 13-85 ik ae A
J& Streptomyces BIFEFEAIDC, A& E% B & 180 o
TEHL O JE AR R R, 22 MEGA4.0 43 BT i
ARG (B 5D, Wtk 13-85 518 A
¥k Streptomyces amritsarensis 2A" LI i I3 R 5371
HEIPE (99.65%) T ANRGUUD L L, 4ity
TEARFFIE . AFAEWRRIE X RE R E W R e 4
B VKRR 13-85 %50 5 B A U R Fh

344 16 S rRNA JFFINEL: R B IS Streptomyces amritsarensis Sharma® () 1 NEkE.
=2 EK 13-85 RYEESRIFIE
Table 2 Cultural characteristics of strain 13-85 on different media
IRk HE N R 22 w4 AR ARAEB
ISP2 vk KA 7 47
ISP3 R B byl It
ISP4 LA Bt ¥ It
ISP5 o ey x5 7 %=
ISP7 HRE F HHE A Iy
L] FLAE o . 7
HIARE-R ) A T R FLAH KA G I
LR g FRth KA ¥ L5
EIRR I o o 7%

F=3 EHk 13-85 S IBA K4HT

Table 3 Physiological and biochemical characteristics of
strain 13-85

Wi AR B R mEE e R
(OETRIEE S Ha + | AU SR+
P + | mE + | MR -
W& — | L-nE®m + | BRI -
HEd | L-HHER = | ek -
s - | LE® + | PEHS -
WU + | Vs — | HFHEREAKIR -
LA + | DL-NER + | HENER +
TAE - | LRER + | R -
GUHE  + | DL-R&XER | WK -
VLB + | L-HER +

RERE + o LR +

i + | L2 R +

% Hk - | L-EER -

H T L +

B 2l + | BER +

WAE - | LA +

AT o LARNER +

TR - Bt

“+” - positive  “—” - negative

R BERE B LMG 19896

2 2HEF5 1 NBRC 128237

= R 1 NRRL B-5419"

Streptomyces amritsarensis 2A"

13-85

R4 H 4% NRRL ISP-5550"

Bl (045 % 1 NRRL B-5430"

% P BB NBRC 130727

Y4 R BEEE T NBRC 130647

Streptomyces manipurensis MBRL 201"

#3t Je T4 A5 1 NRRL ISP-5094"

PAEEHL#E % 1 NBRC 15873 " o
Streptomyces phaeoluteigriseus

NRRL ISP-5182"

—

0.002

5 Etk13-85 RAELAEW
Fig.5 Phylogenetic tree of strain 13-85 based on 16 S rRNA

complete sequences
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T ptrh o & B AR E o W RE Streptomyces
amritsarensis 2A" 4 25 A HHEREA, R 5 2515
AR 437 i 878.5 BINRIKE B R i i, R
AW GURENE E HAZP) 5 70 "C (1 h) Jz pH 5.0~
9.0 ZAF P tEREP . A o B SR U A
TR RRR 13-85 RIFRBTIEIE ", XK A E W
B FAT BT HASE TR D e e DR DU 45
R 13-85 [ A7 PKS 1T J NRPS J:[H, 5
I PKS HEPFA RIVE IR m i wE AR O AP & 2
FRE R4S P ARAE (Rl 89% ¥ PG Bk 27 1A
Streptomyces fradiae W] = £ Hi 5 % (neomycin)o H
TR TRIUER, K EFEH TR B K
BRUSENEY S ER TS W, 37 F - & S EN SN K
HIV 3 P 1k 88% (1 A ith 4 %
Streptomyces  lydicus 7= 4= 1 F| i ES
(streptolydigin) HA REF PR . T HIV EH
B 1, A B PIL e — ADE ] RNA R & )
HIFPY, 5 NRPS ST JETE S 95% 14kt
JEWHETZ W Streptomyces virginiae™ 0] P2 %
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7 A SR W 28 0 22 JIR 2 I AR I 7 4 v 5 AT
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13-85 J& ¥R B A B s W 58 T A (00 152 85 7 1)
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P, AT TR IR A R
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