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Three actinobacterial strains exhibiting broad spectrum antibiotic activities were isolated from soil, and
characterized. Through the comparative analysis of 16S rRNA genes, the three isolates could be assigned to the
genus Streptomyces, as S. tanashiensis, S. nashivillensis, and S. rubiginosohelvolus were found to be the mostly
related species, but the strains formed independent phylogenetic lineage. Each strain exhibited different
antimicrobial profile against Gram-positive bacteria Bacillus subtilis and Staphylococcus aureus, Gram-negative
bacteria Salmonella typhi, Enterobacter cloacae, Serratia marcescens, and Pseudomonas aeruginosa, and also fungi
Candida tropicalis and Candida krusei. In addition to the antimicrobial profile, the strains also differed in API ZYM
test results, which implies that the three strains might produce difference antimicrobial substances.

Keywords: Streptomyces, antimicrobial activity

Pt PYEEE AN Bl 783 oA AMEES

|2 =

(Davies, 1994). o]o]| u}gt |2 FAEZ 2] 7dto] st o

ZF9 AARZ LA 21t Osada, 1998; Saadoun and Gharaibeh,
2003). £3] Streptomyces 2] A2 ®rAloo] AAFH= 10,000
TR = AYUZHEE 57,6000 F5 o) A4 ¢l
S m(Berdy, 2005), &JeFRopo A FAH O 2 AMSE L Q=
B 75%, Yol A 0§ 7 e AR 60%7F
FE AL Qlo] thekst At EopollA mile- Fa% 4TS
3}al itk (Miyadoh, 1993).

A U YES 719 R T B2 FAEH] AEE g4
oA AREEL glon, FAEE Y ARl RIFsof wt 1
of W2 WY Ed= G55t o W7 AT theksiA|
1 )= AAo|tiDeLeo and Chambers, 2009). o]&3t thofst
W71 EdRo] B WARAR S Mutz g==y, WA
oA ETtAnE B ol E w72 sto] ALFATe]
(transposons)]| 7] 9=} l= WA AR Hobd 4= glow,
EAnE ZAo] WA AR 71959 Sl 9= ot

*For correspondence. E-mail: sbkO1@cnu.ac.kr; Tel.: +82-42-821-6412;
Fax: +82-42-822-7367

Ao Foj=m gl Agolch

M o) ARl B W) 19404 thiE Euao
3713} tetracycline, cephalosporin, aminoglycoside, macrolide
T @A AFEEL Qe dREY Fa FAELL] oju] A
H o] % @AYol o] 2B = Al B EZ S W2 o]0 R
2 §Itk(Berdy, 2005). BAT9] H2HE Y, 54 5 &4
oA AHXET} ZRSH= Streptomyces G2 B ZAEZ 9
T AZEe 5 Odst FAE 2olal §lth(Pullen e al,
2002; Lam, 2006). Watve 5(2001)2 GA|714] X85 =
2 BHA 0] Aol AL Streptomyces oA WAT = gl
FAEAL FTHE 100,000 FTFZ FAEA ol= AX7}
A YAH Streptomyces w2 FYEEY FTH7F oFF] HAY
10% A=l £ AY-S Dl et

2 dFolM e At AQFAELS stz Ege s
B FFEE Hole Al Bk, eEdste 4 &
dFE0l el EAATERTH, A, xd8F 4 E4
EASHH L, Al Jat-S 3 H YA nBESS gL
EeHFEY FHEAA g A+E S5t

o
e

I

I~

iC)

f o



Mz 2 2

EY i & M2
EF AN A= Y BEFIA °l—r°1ﬁq Al&E+e= AW
141 4-5 cm Zololl A AFalel ud Bol TS ¥ W B}
of APAR et 4 C ol B E fj7hx] st
AT EoF AR R TANHA AFS A1) Slok
o A3/e 29 ARE 37COIM 192 AN H, E% 1 ¢
Ringer 2-28(NaCl 2.25 g, KCI 0.105 g, CaCl; 0.12 g, NaHCO;
0.05 g/L)& o]-&s}o] 3 Ast4ict

MEd Ha| 3 Hi

A Beloll= gRw#A|2 cycloheximide®?} nystating 50
pg/ml =2 Z7}3t malt extract agar (ISP-2 agar; yeast
extract 4.0 g, malt extract 10.0 g, glucose 4.0 g, agar 20 g/L)2}
inorganic salts-starch agar [ISP-4 agar; soluble starch 10.0 g,
K.HPO, 1.0 g, MgSO, 1.0 g, NaCl 1.0 g, (NH;),SO0; 2.0 g,
CaCO; 2.0 g, FeSO, 0.001 g, MnCl, 0.001 g, ZnSO4 0.001 g,
agar 200 g/LIS AH831%th S48 A\ RS SH5) EFE A
200 w4 Z} g A|of| =stod 25°C 7] oA 253t vk
sttt

ZAFAY o5, TR 9}
JJr % dA, pH @ NaCl
-90?*“] 2= e, TP T A2 Aty EA4L £4
3ttt EAJofl= malt extract agar HjR|S ARgslTt E3H

EFPAT A 271

API 20NE Kit (bioMérieux Co., France)?} API ZYM Kit
(bioMericux Co.& AHg3te] 27b42) Ajelots) B4 Hate A
ABFER. BE ] MRS 30°C oA o] FolHiek

16S rRNA |RTAL H7IME 24

AHE #59 EAATERESE 24 st 4 &9 +
Z+E 10 ml ISP-2 A vljx]of| A A=l 9F(200 rpm, 3 days, 30°C)
SHict aFlS A4=2](2,000 rpm, 10 min, 4C)3to] 45
HE AAsHL A7E FATE otk JAE FAREE Al
& Genomic DNA Prep Kit (SolGent, Korea)S ARE-5}o] z}
9 DNAE 35514t

16S rRNA - Z}+= universal primer (27F; 5-AGAGTTTG-
ATCMTGGCTCAG-3', 1492R; 5'-GGTTACCTTGTTACGAC-
TT-3)E 0|83} PCRS $335}%thHLane, 1991; Turner et
al., 1999). @715 9 242 FISolGento]| |3} =33} ).
Z2ARE Z+ F7|A €L EzTaxon-e server (http://eztaxon-
e.ezbiocloud.net)2] 16S rRNA gene G714 E FEE 0|85}
Z=A5t9tHKim et al., 2012).

welg g0 FRAL A okl WA 2 258

ISP-2 HA| =] of A 48 A|7F vl F 3= vl ISP-2 Lﬁﬂﬂxl"ﬂ

LE=fsto] 2447 vl Fst AT Ringer &4 ol At Y=ol

ODgo=0.59] == B35 HAEN 100 plo] FEH BHI soft

agar "] x| 5 ml& wlj o] Bt ISP-2 LA uf R 9o Z+Z- o}
271 3 thA) 244121 vagelel AgelAlc) $7-8 Basiich

SW-14
SW-15
SW-16
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Fig. 1. Phylogenetic tree based on the 16S rRNA gene sequence of isolates and related species of Streptomyces. Scale bar corresponds to 0.005

substitutions per nucleotide position.
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Table 1. API 20NE results of three isolates

Table 2. API ZYM results of three isolates

Characteristic SW-14 SW-15 SW-16 Characteristic SW-14  SW-15  SW-16
Nitrate reduction + + + Alkaline phosphatase ) - -
Indole production - - - Esterase (C4) ) G) (Go)
Glucose fermentation - - - Esterase Lipase (C8) 4 4 4
Arginine dihydrolase - - - Lipase (C14) ) ) )
Urease + + + . .
. . Leucine arylamidase + + +
Esculin hydrolysis + + +
. Valine arylamidase + +
Gelatinase + + +
p-Galactosidase n n " Crystine arylamidase ) ) )
Assimilation of? Trypsin - - -
Glucose + + + a-Chymotrypsin +) +) -
Arabinose + + + Acid phospatase + + +
Mannose + + G Naphtol-AS-BI-phosphohydrolase + + +
Mannitol + + () o-Galactosidase - - -
N-Acetyl-glucosamine + + + B-Galactosidase +) ) +)
Mal + + )
altose B-Glucuronidase - - -
Potassium gluconate + + + .
. . o-Glucosidase - - +
Capric acid - - - )
Adipic acid ) ) ) B-Glucosidase + + +
Malate - - _ N-Acetyl-p-glucosaminidase - (+) -
Trisodium citrate ) 6] - o-Mannosidase - - -
Phenylacetic acid + + - a-Fucosidase - - -

+, positive; (+), weak positive; -, negative.

2 Ao Estel 257k o)
B o) F 71 el
21 3748 Heste] £el, A
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Streptomyces tanashiensis LMG 202747 F#39] 16S rRNA
gene H71AE7}99.3-99.6% 2| 35S Bl 7P BAAE 3t
A FAMol & Ae® YUEhgth tC& Streptomyces
rubiginosohelvolus TFO 129127 (99.2-99.5%), Streptomyces
nashvillensis NBRC 13064" (99.2-99.5%)9} &2 A5AL ¥
At B2 759} Streptomyces 2] LAE 71 16S rRNA -4
A G7IM Gl w2 IEX‘E}Z‘I FAB/AE Fig. 1o Uehligl
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+, positive; (+), weak positive; -, negative.
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Table 3. Antimicrobial profiles of three isolates

Test microbes” SW-14 SW-15 SW-16
Gram-positive bacteria
Bacillus subtilis CCARM 0003 - + +
Staphylococcus aureus CCARM 3089 - )
Gram-negative bacteria
Salmonella typhi CCARM 0242 - - -
Enterobacter cloacae CCARM 0250 ) + +

Serratia marcescens 370 CCARM 0255
Pseudomonas aeruginosa 880/2 CCARM 0222

Filamentous fungi
Candida tropicalis CCARM 14019
Candida krusei CCARM 14017

+ ) )
- (+) -

) ) )
*) *) *)

+, positive (> 3 mm); (+), weak positive (< 3 mm); -, negative (none).
* CCARM: Culture Collection of Antimicrobial Resistant Microbes.
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al., 1999). o] glo|| = . tanashiensis= FYA =2 o] &= = K-73
o] AyAFs1L, EA]-S H o] leptofuranins A, B, C, and D&
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