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Study on the identification method of a rare Streptomyces sp. FSG-003

WULAMUBEK Duiduixiekadeer, WU Heng, LIU Si-ru, CHEN Shi-en* ,DING Gong-tao "

China-Malaysia National Joint Laboratory ,Biomedical Research Center ,College of Life Science and Engineering,
Northwest Minzu Universityr , Lanzhou 730030, China

Abstract : The phylogenetic analysis of Streptomyces strain FSG-003 was carried out by PCR amplification of 16S rDNA | and
its physiological and biochemical characteristics were identified. Based on the published sequence of the Streptomyces 16S rD-
NA gene,we designed amplification primers. A phylogenetic tree was constructed based on the amplified 16S rDNA sequence
of FSG-003 for analysis of the genetic relationship between Streptomyces sp. FSG-003 and Streptomyces cyanus. In addition , the
physiological and biochemical characterization showed that strain FSG-003 and Streptomyces sphaeroides were close. Phyloge-
netic analysis using MEGA 7.0 by 16S rDNA sequencing of strain FSG-003 and other Streptomyces showed that FSG-003 and
Streptomyces sp. strain SNO280 were in the same branch. These results demonstrated that FSG-003 was similar to SNO280 both
in genetic composition and function.
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Table 1 PCR reaction system
IS (L3N
Composition Volume (pL)
H,0 2.5
Buffer 4
dNTP(2.0 mmol/L) 4
5|#) F Primer F(5 pmol/L) 4
3% R Primer R(5 pmol/L) 4
DNA 4z DNA template 4
A Enzyme( 10 mg/mL) 0.5
JBAFH Total capacity 43

®2 PCR¥EEH
Table 2 PCR amplification conditions

2 I 1]
Temperature (C ) Time (min)
1545 ¥: Pre-denaturation 95 5
AEPE Transsexual 94 |
iB K Annealing 48 1
FE# Extend 72 )

P17 36 MMEH 36 cycles
HEf# Extend 72 10
{RAE Save 4

forever
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Table 3 Antagonistic experimental records

HizlE EEE/RCTES

Diameter circle  Antagonistic

L7

Strain name

(mm) activity
fili 8 SR H Pneumococcal 12.3 + o+
PP %) Saccharomyces cerevisiae 9.2 +
VU%EERT Streptococcus 8.2 +
S A HERE Staphylococcus aureus 11.7 + o+
R FFF# Bacillus subtilis 13.4 + +
KIGFFHE E. coli 7.7 ¥
L MAT I Pseudomonas 13 ¥+
J& B ERTE Staphylococeus aureus 9.7 +

T+ + ﬂi’é#ﬂlﬂ@ﬁ KT 15 mm,* + + "RV B 5
7610 mm ~ 15 mm 2], + " R LA T 10 mm,

Note:“ + + +” means the diameter of the inhibition zone is larger than
15 mm,“ + +” means the diameter of the inhibition zone is between 10

mm-15 mm,and “ +” means the diameter of the inhibition zone is less

than 10 mm.

Bl A FSG-003 Xof il 48 XUER A | <5 ¥ €40 4] % BK
HERERF R SR MR R A R0 RO B850
A R PR TR 8 T A R A 4 A
AU, K/AMEATAE— R 22 , 40 B 18 AR RV,
AN BE THERA I 10 T 06 P 0 5 55 , L BB A0 A0 1 I 2
A HA RS

BB, 7 Kol WS @R 22, dkEL 557 15
KRIG BRI FER Erhr 2O, AR A6, B
AR O, W E R R R AR R
AR , AN ZPRH, 1S KA RVE I el 1 PR

1 $5EHE FSC-003 EEME(1S X)
Fig. 1  Colony morphology of Streptomyces FSG-003 (15days)
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Fig. 2 The optical microscope image of

Streptomyces FSG-003 (A x40,B x100)
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Table 4 Streptomyces-HT003 physiological

and biochemicalexperimental results

IR K PN
Test name Result
B3 AMBRTHEEE FSC-003

e IR Starch hydrolysis test +

(SEM A 201000, 5 x10000) ﬁiiigz% ceuuhy)se dyecomposition fest +

Fig. 3 The SEM image of streptomyces SR LLR Gelatin liquefaction test .

FSG-003 (SEM A x20 000,B x 10 000)

A 4PEER Milk coagulation .

By oK A, ol LA A 21 4 2K, ol DUE RSB AL, AT LA WAL Sputum test .

s H,S, WAL E 2 IR Hydrogen sulfide production test +

R B U L o pthne i =" s e
x5 HEREEEENEMEIILE
Table 5 Comparison of Physiological and Biochemical Characteristics of Streptomyces
B2 YR LS A BE W TER
Name Cellulose Hydrognsulfide Suihua solidification gelatin starch

VR HETE T Streptomyces cerevisiae - / + _ i +
KK BEEE T Streptomyces coelicolor - + " ) . .
TE BRI Streptomyces / / - n " }
W45 E5 TR Streptomyces olivaceus + B " . + .
IKEBERE TR Streptomyces griseus + - - - + +
FBE R TR BERL IR Streptomyces + + + - - +
T W BERE TR Streptomyces cyanosis + / - + + +
i—%’? LI5S R Streptomyces erythraea + - + _ . +
AT WEHERR IR Streptomyces griseus " Y, + i . .
#EFEH FSG-003 Streptomyces FSG-003 + + + - + +

TE o+ AR, AR, /7 R A

Note:“ +” stands for positive,“-” stands for negative, “/”
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Fig.4 DNA extraction electrophoresis
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Fig. 5 Electropherogram of PCR amplification product
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2.3.2 4% FSG-003 #5 16S rDNA 5 %] BLAST
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VTRY 23 A ERAYFH) , LB Escherichia coli } AN,
i iE MAFFT #4758 e, 32 F MEGA 7.0 {44
SNEARGKEW, A RWE 6, # R E FSG003 5

Streptomyces sp. strain SN0280 kb F [7] — 43 &%, 5
BLAST #4521 W) 5

LG HER TN FSG-003 T 22 | T Tk U S 2 A e
HEBAARRRAE, 7T S BE R BB 1, (B Streptomy-
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3 &
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Table 6 The 16S rDNA sequence of strain FSG-003

FFHI% S HIbk 7
Serial No. Strain sequence
1-50 TCGAACGATGAAGCCGCTTCGGTGGTGGATTAGTGGCGAACGGGTGAGTA

51-100 ACACGTGGGCAATCTGCCCTGCACTCTGGGACAAGCCCTGGAAACGGGGT
101-150 CTAATACCGGATATGACCTGGTGAGGCATCTTACCGGGTGGAAAGCTCCG
151-200 GCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTGATGGC
201-250 CTACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACT
251-300 GGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATAT
301-350 TGCACAATGGGCGCAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGG
351400 CCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGCAAGTGACGGTA
401450 CCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACG
451-500 TAGGGCGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCG
501-550 GCTTGTCGCGTCGGATGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCATT
551-600 CGATACGGGCAGGCTAGAGTTCGGTAGGGGAGATCGGAATTCCTGGTGTA
601-650 GCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATC
651-700 TCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGA
701-750 TTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAACTAGGTGTGGGC
751-800 GACATTCCACGTTGTCCGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTG
801-850 GGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCA
851-900 CAAGCGGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGAACCTTACC
901-950 AAGGCTTGACATACATCGGAAACATCCAGAGATGGGTGCCCCCTTGTGGT

951-1 000 CGGTGTACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTG

1 001-1 050 GGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCTGTGTTGCCAGCATGCC

1 051-1 100 CTTCGGGGTGATGGGGACTCACAGGAGACTGCCGGGGTCAACTCGGAGGA

1 101-1 150 AGGTGGGGACGACGTCAAGTCATCATGCCCCTTATGTCTTGGGCTGCACA

1 151-1 200 CGTGCTACAATGGCCGGTACAATGAGCTGCGATACCGCGAGGTGGAGCGA

1201-1 250 ATCTCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCA

1 251-1 300 TGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCATTGCTGCGGTGAATAC

1 301-1 350 GTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACA

1351-1 372 CCCGAAGCCGGTGGCCCAACCC
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FR7T $EEWH FSG-003 16S rDNA F 35l BLAST f&5 R
Table 7 The 16S rDNA sequence BLAST of strain FSG-003

R Btk ARLEE R
Serial No. Strain Similarity Login ID
1 Streptomyces sp. strain SN0280 99% KX982505. 1
2 Streptomyces sp. FX]1.264 99% HQ537067. 1
3 Streptomyces sp. Spr07_1 99% LC373196. 1
4 Streptomyces sp. S85 99% KF772647. 1
5 Streptomyces ribosidificus gene,strain; NBRC 13796 99% AB184487.1
6 Streptomyces cuspidosporus gene, strain; NBRC 12379 99% AB184091. 1
7 Streptomyces cuspidosporus strain NBRC 12378 99% NR_041059. 1
8 Streptomyces cuspidosporus strain IFO 12378 99% NR_115278. 1
9 Streptomyces sparsogenes strain 2539 99% JN180218. 1
10 Streptomyces cuspidosporus strain 14441 99% EF371439. 1
11 Streptomyces cuspidosporus strain B200 99% DQ462661. 1
12 Streptomyces sparsogenes strain NBRC 13086 99% NR_0O41111.1
13 Streptomyces sp. Spi07_2 99% LC373197.1
14 Streptomyces sp. RAI 364 99% LC057380. 1
15 Streptomyces huangiae strain NRRL 8180 99% EU170122.1
16 Streptomyces sp. 172633 99% HQ992750. 1
17 Streptomyces sp. FXJ1.068 99% HQ537069. 1
18 Streptomyces sp. FXJ1. 121 99% HQ596490. 1
19 Streptomiyces zhihengliuii strain NRRL 11180 99% EU170125. 1
20 Streptomyces sp. 1A01554 99% F012088. 1
21 Streptomyces sp. strain MJM15682 99% MF344802. 1
22 Streptomyces sp. YIM 30823 99% AY237555. 1
23 Streptomyces sp. strain NBS_14-10 99% EU170122. 1
24 Actinomycete 1.Q141 99% JQ638425. 1
25 Streptomyces aldersoniae strain NRRL 18513 99% NR_116223.1
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Fig. 6 Phylogenetic tree between actinomyces FSG-003 and similar species based on 16S rDNA gene sequence
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