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In this study, we isolated and identified bacteria from freshwater
and soil collected from Osang reservoir, to screen antimicrobial
bacteria against various pathogenic bacteria. 38 strains were
isolated and assigned to the class Proteobacteria (22 strains),
Actinobacteria (7 strains), Bacteroidets (6 strains), and Firmicutes
(3 strains) based on 16S rRNA gene sequence analysis. Among
them, strain OS17 showed a good growth inhibition against 5
methicillin-resistant Staphylococcus aureus subsp. aureus strains
and Bacillus cereus, Bacillus subtilis, Filobasidium neoformans.
As a result of the 16S rRNA gene sequence analysis, strain
OS17 show the high similarity with Burkholderia ambifaria
AMMD', B. diffusa AM747629", B. tettitorii LK023503"
99.8%, 99.7%, 99.6%, respectively. We investigated cell growth
and antimicrobial activity according to commercial culture
medium, temperature, pH for culture optimization of strain
OS17. Optimal conditions for growth and antimicrobial activity
in strain OS17 were found to be: YPD medium, 35°C and pH
6.5. When the strain was cultured in LB, NB, TSB, R2A media
at 20°C and 25°C, the antimicrobial activity did not show.
Culture filtrate of strain OS17 showed antimicrobial activity
against 5 MRSA strains, Bacillus cereus, Bacillus subtilis, and
Filobasidium neoformans with inhibition zones from 2 to 8

*For correspondence. E-mail: eujenee@nnibr.re.kr;
Tel.: +82-54-530-0961; Fax: +82-54-530-0969

mm. Optimal reaction time was 48 h in YPD medium, 100 rpm
and 0.3 vvm in 2 L-scale fed-batch fermentation process for
antimicrobial activity. Culture optimization of strain OS17 can
be improved on antimicrobial activity. Therefore, the antimicrobial
activity of Burkholderia sp. OS17 had potential as antibiotics
for pathogens including MRSA.

Keywords: Burkholderia sp., Staphylococcus aureus, antimicrobial
activity, methicillin-resistant
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o] da] delA o, E3| Burkholderia <(genus)-2 H-2
91 FtAIE A = Q= Ao ' G A QUei(Vial e
al.,2008; Mahenthiralingam ez al., 2011). 2 4 HZA £ H 2=
pyrrolnitrin (Cartwright et al., 1995), altericidins (Kirinuki ef al.,
1977), cepacin A2} cepacin B (Parke et al., 1984), pseudoanes
T} cepacidines A2} B (Meyers et al., 1987), pseudane (Homma
et al., 1989), phenazine (Cartwright ef al., 1995), cepaciamides
A2} B (Jiao ef al., 1996), quinolinone (Moon et al., 1996),
lipo-peptides?} AFC-BC11 (Kang et al., 1998), CF661 (Quan
et al., 2006)E E3Fstc}

ESY, Burkholderia 43(genus)2- Pseudomonas <2] RNA
homology group I19] HIH 2 2| % 913 2] £o]tiYabuuchi ef
al., 1992). BB Burkholderia £-& A& 5-5 WA, o)A AL
A ARSI A e A glom ASag 54
A% Sl E] it Vandamme et al., 2007; Suarez-Moreno et
al.,2012; Farh Mel et al., 2015). £3)|, Burkholderia ambifaria
LB WA SN A ARE 2Asls Ak B
(Parra-Cota et al., 2014). E3L, 2+ a317}F Ql= cyclic
lipopeptides 21 burkholdines & £2]3}o] RE3514] WA Q] A
RE 0] 87X E o111 QJtK Tawfik et al., 2010).
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(genus)ol| £3h= F(species) &= 2213} tH(Fig. 1). OS17
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0S-17

EBurkholderia latens R-5630" (AM747628)
Burkholderia multivorans ATCC BAA-247" (ALIW01000278)

Burkholderia ubonensis CIP 107078" (EU024179)

Burkholderia cepacia ATCC 254167 (AXBO01000009)
Burkholderia anthina R-4183" (AJ420880)

Burkholderia territorii LMG 28158" (LK023503)

Burkholderia metallica R-16017" (AM747632)

Burkholderia seminalis R-24196" (AM747631)
Burkholderia cenocepacia LMG 16656" (JTDP01000003)
Burkholderia contaminans LMG 233617 (LASD01000006)

Burkholderia arboris R-24201" (AM747630)
Burkholderia lata 383" (CP000150)

Burkholderia oklahomensis C6786" (ABBG01000575)

Burkholderia glhimae LMG 2196" (AMRF01000003)
Burkholderia pseudomultivorans LMG 26883T (HE962386)

—
0.005

Pandoraea faecigallinarum KOx" (AB510956)

Fig. 1. Neighbor-joining phylogenetic tree based on 16S rRNA gene sequences showing the relationships among isolates belonging to the order Burkholderia
sp. OS17 and related taxa. Numbers at nodes indicated bootstrap percentage (above 50%) based on 1,000 resampled data sets. Bar, 0.005 substitutions per

nucleotide position.
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Table 1. Strains obtained from Osang reservoir

Strains
0OS-1
0S-2
0S-3
0S-5
0S-6
0S-7
0S-8
0S-9
0OS-10
OS-11
0S-12
0OS-13
0OS-14
0OS-15
0S-16
0S-17
0OS-18
0OS-19
0S-20
0S-21
0S-22
0S-23
0S-24
OW-1
OW-2
Ow-4
OW-6
Ow-7
OW-9
OW-10
OW-12
OW-13
OW-14
OW-16
OW-20
OwW-22
OW-23
OW-24

Isolation source

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil
Surface water
Surface water
Surface water
Surface water
Surface water
Surface water
Surface water
Surface water
Surface water
Surface water
Surface water
Surface water
Surface water
Surface water

Surface water

Closest type strain (accession number, similarity)
Brevundimonas subvibrioides (ADBM01000034, 98.9%)
Agromyces ramosus (X77447, 99.1%)
Erythromicrobium ramosum (AF465837, 99.7%)
Microbacterium pumilum (AB234027, 99.6%)
Hydrogenophaga palleronii (AF019073, 98.8%)
Nocardioides plantarum (AF005008, 98.8%)
Flavobacterium glaciei (DQ515962, 99.23%)
Sphingopyxis contaminans (HG008904, 99.7%)
Fibrella aestuarina (HE796683, 99.7%)
Janthinobacterium lividum (Y08846, 92.9%)
Rhodoferax antarcticus (AF084947, 98.5%)
Pseudomonas psychrophila (AB041885, 100%)
Bacillus aryabhattai (EF114313, 99.9%)
Plantibacter flavus (AJ310417, 99.8%)
Bacillus indicus (JGVU01000 003, 99.86%)
Burkholderia ambifaria (CP000442, 99.8%)
Altererythrobacter xinjiangensis (HM028673, 95.7%)
Albidiferax ferrireducens (CP000267, 99.1%)
Sphingomonas mali (Y09638, 99.43%)
Kaistia soli (EF592609, 98.27%)
Microbacterium testaceum (X77445, 99.7%)
Polaromonas aquatica (AM039830, 99.4%)
Rhizobacter fulvus (AB245356, 99.8%)
Arthrobacter oryzae (AB279889, 99.8%)
Pseudomonas moorei (AM293566, 99.9%)
Runella slithyformis (CP002859, 97.9%)
Emticicia sediminis (KF309174, 97.8%)
Rhizobium alvei (HE649224, 96.43%)
Rhodoferax saidenbachensis (AWQR01000064, 98.8%)
Brevundimonas bullata (D12785, 98.9%)
Arthrobacter scleromae (AF330692, 99.2%)
Fibrella aestuarina (HE796683, 92.9%)
Flectobacillus lacus (DQ112352, 99.3%)
Polaromonas jejuensis (EU030285, 99.1%)
Undibacterium seohonense (KC735151, 99.2%)
Carnobacterium maltaromaticum (JQMX01000001, 99.8%)
Caenimonas terrae (GU181268, 98.0%)
Leptothrix cholodnii (X97070, 97.3%)

A2 golatar}. 0817 Pt
Hlj A] o] B 25k
E3L o] HE=

,20~35°C7HA] &
7HA| AAFo] 715331, pH 5~11.57}1A] &
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om, TSASHLBO|A] b4 714 & Ajghth.  wj%| LB, NB, TSB, YPD, R2A, Bennett’s v 2| o 4] 5 4%
21 10°Cof| A 45°C7H2] A7o] 7he3h FI pHE Skt 7 w2 ASs B3l vixl= LB,

S-OFA} 714 2 25}, pHA= pH 4.59)| A 12 TSB, YPD Hj X]i oDgro] 242 5.6, 5.1, 3.52 Hel=|Qla
A 71 2 At R2A Hj2]o]| A= ODgto] 1.1 2 7} e A8-& 1 3l ch(Fig.
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2A). OS17 3= v A|of] W& g5-2] Zpo|7} ol .
OS17 #59] S. aureus CCARM 3089-3090-3091-3095, S.
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KCTC 3624, B. subtilis KACC 10111, E. coli KCTC 2443, F.
neoformans KCTC 7902 10£0] tfj5}o] AJAFAA| A 2] & =4
831tk OS17 +#7== YPD Hlj 2|2} Bennett’s v ] ofl A 3223
w1 2/d& UER 2w, LB, NB, TSB, R2A H}j %] ] u}j§Fel2 3F
w2/do] A AU ch(Fig. 2B). Tt HAH 271 A
9] A7} g2 YPD Hl X|(dextrose 2%, yeast extract 1%,
peptone 2%)2} Bennett’s H]j X|(dextrose 1%, yeast extract
0.1%, proteose peptone No.3 0.2%) 2 §teFxjo|qt Q18- M =
do] frAFsttE. YPD v A7} Bennett’s v X Ht} 2 o] Tf 5
2 Ol ol B & Aol 2 o S E . o] A2 OS17+
0] G122 A4 AT Wl ©) 2k A A Sl 3
o] 7Hs 3l

o] 7V 294E YPD wioFel ool 4] F. neoformans©]
AT A A 2] 7k 2 mm L, 1 9] A ] o A
L A A7} 4~5 mmGTHFig. 2B). FH#EAS b=
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Jedo] A== AR o)) OS17 o529 2|4 ul %]
+ YPDE AASFAAL o] & X el = 25, 27| pHE A5 2
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Fig. 2. Growth, pH (A) and antimicrobial activities (B) of Burkholderia sp.
0S17 according to commercial media.

&3 2l A A|s4d Al4%

22 v 2 A1 YPD v A S o] &-5to] 2= AS-2 1
517] 918l LT pHE 2k,
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A= 0Dgko] 0.1= 7o) 43| "ol gt &keof u-& |
Z u|FE o pHE=3.8~5.2 H = &Hel5} tiFig. 3A). OS17
0] A 3 T AR Sl A 105 0] et
T2/l A3, 30°C 2} 35°Cof| A9 2~6 mm ] oA A 2
Selahih 0817 755 35°Col A ¥ S uf 71wl
105-9] frafim] ol thall 71 &g o] #8kem, 20°Ce}
25°C mfjeFof A2 A& ZAdo] Y AThFig. 3B). whetbal, ot
314 27 wokeEE 35°CR el

OS17 w#7+= 67l ¥ A| 5 YPD 2} Bennett’s Hlj 2| o] At &
/go] Qa1 20~40°C v F-2=of] g 221 A] 30°C, 35°CofRk
L 15T v ohuleFe = R Kol 7t
217) whgo] 2} A £ HPLC Sl SheIstoir. 8l
A1}, YPDL} Bennett’s HJ Z|, vlj -2 == 30°C, 35°C A| =9
A B EE Al7E4.98 0] 352 0 & UER = peak & 1S
4= QI AtH(Figs. 6 and 7).
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Fig. 3. Growth, pH (A) and antimicrobial activities (B) of Burkholderia sp.
0S17 according to culture temperature.
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FAAE pH 8.0348.5914] ODEo] 72 71 2 43519
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Fig. 4. Growth, pH (A) and antimicrobial activities (B) of Burkholderia sp.
0S17 according to initial pH.
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Fig. 5. Growth, pH and antimicrobial activities of Burkholderia sp. OS17
according to culture time by 5 L fermenter. Cell growth (@), pH (A),
Inhibition zone (m).
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I
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Fig. 6. HPLC profiles of Burkholderia sp. OS17 according to commercial media. (A) LB, (B) NB, (C) TSB, (D) R2A, (E) YPD, (F) Bennett’s.
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T3 DADI C. Sig=254.4 Ref=360,100 (hwang\20180828-Dr_Jung 2018-08-28 16-36-33\008-P1-E7-20C-EA.D)
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Fig. 7. HPLC profiles of Burkholderia sp. OS17 according to culture temperature. (A) 20°C, (B) 25°C, (C) 30°C, (D) 35°C, (E) 40°C.
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