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Paenibacillus polymyxa DY12| 272} SH
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Qlasazl ARt RIS}

JAA A Ao £z A2 AR Mo AR U8 A ) A FHRLYUYG. R A FME= A2 &
TEAEA S MEsi Al AYUE 94l 45 B o2 e 2.8 FHEAS JAs= F& 2 dig L, o
E 53k A 283 ol A] Y3} 168 ribosomal DNA Q71X D 24 A3} Paenibacillus polymyxad-3} 743 &
AF & BAFe . AAl A 9] EH M o] FF= Paenibacillus polymyxa$} 7} 7174 o] FF7}
s FHEAL 17 YA A9Y S 427 Samonella enterica serovar Typhi} Shigella dysentery,
enterohaemorrhagic Escherichia coli, LE] 3L Vibrio cholera 5-2] W94 Ao AR A A4S JYehjon, o
2 Qi A 55 AATol = A A B35 Jeld v} o] FF7) Ak 784 B L A6 nugd A
FHE A2 722 Bojn, PN FF 802 st A= P ER MY FEE gL FAH LA

Aoz j7idw.
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AT Al 8BS JAAY AFEAT = =4 F
of shjelct. A Mol g PoEES 1928@_ 08%«1 A.
Fleming©] Penicillium notatum©. ZF-¥ penicilling 273}
(12), 22+ AAIAAAN FREFES a0 X530 M
AF AV 7P S MEAS) s SekEct. et
19503t & penicillin®l] 2]8}] AVEER] ¢k Staphylococcus
TF7F A5 Uehbr] A2l en, penicillinell WAAS UERH,
tetracycline?} erythromycin®ll = WA-& YERN Staphylococcus

F7F BALE ATH?2S).

Methicillin®] g3l AMEE7 ARAE 1960dT o) F
methicillin®l] 43S VeEhl= 34 ¥ T AL (methicillin-resistant
Staphylococcus aureus, MRSA)©] G=ol| A B.15 2 ™ (39),
vancomycin® WS YeNN= Enterococcus faecium® 8BS
1999'A¢] 29%, 20000d<] 32%, 2001'39] 28% L]l 2002'd°ll
= 33%% ¥ F7Fske FA0|tk3). Vancomycin® A 71A]
HUAA L AlgA] FBA WATF A5 7P aR5e=
AHEE3 9lon), 19861 vancomycin WA Enteroccoci7} U
B3 Hem(2, 8, 23), Flo| A% vancomycinoll A& 2
WA #5(VRSA; Vancomycin-resistant Staphylococcus aureus)”}
BaEdckl). 2 F PFE6), T, 35 T viEelA 6%
o] ZHAA I R deh14). A 3T cephalosporindl] WAL
Escherichia coli®t Klebsiella pneumonia?t =7V 1.1 (16),
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el ZHEE fluoroquinolonedl] WA zHe WAHE F531
ATHD). 19919 RE 200087+2] Zoll A %:‘_—El 2l Shtgella
sonnei 1227050l thylt A ZeA A|lEZAIY mE
trimethoprim¥} streptomycinS- 100%2] WAl&-& UrE]"J] 93\3"1,
sulfamethoxazole-2 94%, tetracycline> 93% 12|31 nalidixic
acide 90%] ¥& &S YR 37).

o|xd AA YA A H dARWAG Ao FVHE X5t
o2& Z¢7t Beknon, do g Aazdd As7) v oYy
2 AeZ AAIAQ AETFee] A&t Jvh2el). ol weE
ATl diste i aAE 7HAE A2 IREZY I
o] Ads] a5 glon, A e} AdA M e M2 G4
%é°1 AAFAA 7ol B =& V|go]i Urh2e6). A4
MiAle Asehy, 323 S nt °L°l—9 Helol=, Fol
Heol=, Wag setol= aE]a F o7 Z g4yl
245 el A e Ry ollE gt {]E}O]E("ﬂ: hemocyanin)
A2 BRE T JTHe).

A7 A Eole HAE F FRBAL YeRhE EA
Q) FARE pHE Ao HPF?M ECREEETER
shshol ke Uehhe #71409), 29U B3bh B
Ao PelR A4 TeI A8 PEAORIH AsB
SHE(38) T°] Atk
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A=A Aok euA FE2FL] AF5T Listeria monocyto-
gensdll & a7} BaHF 0w (24), 7] FTAe} A 2
ool whale) S AdAshe RS Tl slge] B
TETH20, 26).

oA HAFYEAS Mt she A7 B2 Eop
A A&H o7 ool glon, Mg AAYLE
Agslat she A7E EdahA A/HEI AT10, 19).

E3) Bacillus polymyxa= polymyxin B&} 22 22 Hglol=
FHEAS Aot @A ATas, 33). ©]
gatavaline, jolipeptin, gavaserin, saltavalin, substance BN 1099+
LLF 53 28 st dEd s Arlsiche AHdo] BaEY
thH22, 34).

Hole BANESA A S -85t IHEE A
Foll gk A 540t 1 FAAEY] FHIHE A7t
A2 FAEDS AT e, 23 il e
238 WS Wt N2 FAELS Hglske A7t o
Foix 3 ATh1S5). FHFE 7S o] 83 vS A A2
HPHO 2 AE ol A {83 olAFARIES Al fste]
AE A28 ATdstele AR E4 Y=L 3.

o5 UHoE g AEE A /e daie] HA
ARAT 9ol B2 AsibEo] A Bz 283 Y
A ATFE A 7] QA S Aer(32), FAE JHEee

(0]
e

=z
T

£ x=3-& penicillin, cephalosporin, tetracycline % glycopeptide
T 71E9] dAAE JMFske A oxazolidinine 52 43 A
2 B PAAE Mdshe HEeE A7t JAgHI AT
3.

B dAFdMe 2 W dsle] da84s vehe Al
2 ATS EYCERE Rl 2 g8 712 |
A5 ARSI, el Aol thate] Jenshs, Astehs, 44
AESHR] T4& sharAt aFdTt.

oF A uix|

EFA Belsh 7o @S dolr ] fste RE #F
B Escherichia coli ATCC 259229} Staphylococcus aureus
ATCC 29213 @F7} AHEEAY. AF5 dFE< Bacillus
cereus, Listeria monocytogens, Vibrio parahaemolyticus, Yersinia
enterocolitica, Salmonella Typhimurium, enterotoxigenic E. coli
(ETEC), enteropathogenic E. coli (EPEC), enteroinvasive E. coli
EIEC)7} AREE3ITk. olell tiale] 1 HA HaBE dodle
H A2 enterohaemorthagic E. coli (EHEC), Salmonella Typhi,
Shigella sonnei, Shigella flexneri, Shigella dysenteriae, Shigella
boydii, Vibrio cholerae7} AF&E10] & 1859 #57} o]
AMEEATHTable 1). BEWAEHA Nutrient Agar Hi X7} AL-&-5]
da, FFEAe Y3 MeAmH 24 4 pg/ml penicillin G 5
pg/ml polymyxin B sulfate7t 718 3H4A w27} ALE-= A,
Z 78l A £ # Nutdent Broth, Brain Heart Infusion, Mueller
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Table 1. Bacterial strains used in this study

Items Bacterial strains
Escherichia coli ATCC25922
Staphylococcus aureus ATCC29213

Standard strains

Group I communicable diseases Salmonella Typhi
Salmonella Paratypht A
E. coil (EHEC)

Shigella sonnei

bacteria

Shigella dysenteriae
Shigella boydii

Vibrio cholerae

Bacillus cereus
E. coli (EIEC)
E. coli (EPEC)*
E. coli (ETEC)?

Listeria monocytogens

Food poisoning bacteria

Vibrio parahaemolyticus
Yersinia enterocolitica

Salmonella Typhimurium

*EHEC: Enterohemorrhagic E. coli
PEIEC: Enteroinvasive E. coli
°EPEC: Enteropathogenic E. coli
4ETEC: Enterotoxigenic E. coli

Hinton Broth (Difco, Maryland, USA) HiAI7} A& 00, 4]
=4 ZFHlXEH TSA (Difco, Maryland, USA) BIA|7} A8

o F
o
=2
s
5]
9‘11‘
pacd
&
i
i
i
km
02
o
to g

2 FgAsiRth. sl Jei A4 pg/ml penicillin G, 5 pg/
ml polymyxin B sulfate E-f)oll =3I 28°C 7)ol Al 48
AR e Fst et AR o] A Zhzke] Herd Wge) = Fst
] Nutrient Broth (NB) Bl Aol HF3te] 30°Coll A 24417 wlj %
AIZLF, 13,000 x gollA] 283 Adiwlsta, AslS FHalol
022 pm ZEE o] 83te] AFAAZTH Fa@ el AEe
Escherichia coli ATCC 259228} Staphylococcus aureus ATCC
29213 T2 Brain Heart Infusion (BHI) Bl X9l A] 18A17F wijedat
& ok #2 dod HE-S o|-83le] Nutrient Agar 2|
2)9] AFEH| TaF FFS oS AHE DRAPFI, 12 9l
ofubgl B2l ol e 25 uE Holmed 1824413 wj Al
T oS larkFig. ).
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Fig. 1. Antibacterial activities of DY1 strain on the TSA medium
indicated by clear inhibition zone formed around the drop. DI:
Bacillus thuringiensis, E. coli; Escherichia coli ATCC 25922, Sal,
Salmonella Typhi, Shigella sonnei: Shigella sonnei.

MM MO st & EN A"

AdtE o 2RE doj o3} ujekgol s o)l WA
oA Eo] et P A1PS disk diffusion HPH-S AR
F3EIAT " diskol]l ATAZIZE o) &8l gul H=3)
vk St 60 W diskoll 4l F HAxst APaFr) =
d kol Wojzea 30°Cel 4] 18-24 AIZF vjFAIZ] F A
e =718 2439t

3t o] =7l W 2, parasporal crystal®] 34d, hemolysis,
motility, catalase ' oxidase test, VP test, glucoseEHE]2] acid
A3, B-galactosidase B4, UE AHeEH 5& 26T &
& API 50 CHB kit (Bio Merieux, France)& AM-3le] 509 %
9] & o8 E ZARKITQRN. F4S 31 Bergy's Manual
of Systematic Bacteriology (9)$} The Genus Bacillus (13)& 2+
A e

168 ribosomal DNA 27| Mg 244

Add #5929 16S DNA FAAZE  Polymerase Chain
Reaction (PCR)S.E FEZHo 7 ZFEAZL 16S rDNA Z-§-
Universal primer®} 16S Forward primer; 5-AGA GIT TGA
TCC TGG CTC AG-3'9} 16S Reverse primer; 5-GTT TAC
CTT GIT ACG ACT T-3'8 AME-313ir}. PCRE WA 95°Colj A
583 MAAZ F, 95°C 30 sec, 55°C 30 sec, 72°C 2 min<]
GHRST71E 30 cycles X3l on, HFHo= 72°Col A 3%
7 AANEE vk & 9RS-ES 4000l RASH) PCR WHE

Paenibacillus polymyxa DY12] SH2AEZ 49

< DNA purification kit (Qiagen Inc., Valencia, CA, USA)Z ©]
L3l 424 E2l3F F, automatic sequencers £l G7M LS
ZAAsHTh w3 NIH 4Fs} NCBI &3 o) |0l A A 33l
nucleotide blast search programe ©]-§38l] ZAFol st 2A}
5 319 thhttp://www.ncbi.nlm.nih.gov/BLAST).

X|gH4F 2

Trypticase Soy Agar (Difco, Maryland, USA) HiA]ol|A] AR
o Z HYE 78 FolAM AR 223 & FIE ol R
dted 1.5ml Effendorf tubeoll ¥, methanol®} NaOH7} S
JE NS 1ml B o 100°Co A 7FE k] ARk 714
Ealeted DgollAl A% &, methanol®} HClo] E0i30e €94 2
mlE A7}3laL, 80°Col A 1087 X3t fatty acid methyl
ester (FAME)8} AJZTE 42014 413l n-hexane FZE 1.25ml
< 71eted EFsta, A ste] SI5-E9) n-hexane TN &
ot Aartag FEHA T, 5898 NaOHSH methanol
o] £o] & BHE o3l FHH A|HE Tha GC vialol &
AX EAstaTh Ak £48 GCFID (Hewlett-Packard 6890,
USA)S.Z Gas liquid chromatography (GLCYE A8, H-4
& Sherlock software (Version 4.5)Z ©]&3te] EA31¢ith
Column< capillary columns A8312™, detector= Flame
ionization detector (FIDYZ AM8-3}33t}.

2 1

e EE MiEFo MY

HaATe] 43S dAlske g4 Aklkske 7o A
AolX DYIFH DYl TF7HA] & 11572 o585 E2s9
S(AE vlAAD. E8]E 11TF £ Escherichia coli ATCC
25922 5ol 7P & A a9E JehE DYl 452 F
FTHOE AT oFE AHGTE DY #FE gt &
iR ste] 4
Salmonella Typhi’} %=
18A17F BhE-A17] A} o)A
RS Fig. 1).

}Z=NS E coli Sligella  sonnei =2

H B o] dojmel & 37°C9 A
Bl A] AJoll ] 25 el AhE

o

gL

i)

[es

MM chet e AR @t

DYl 59 vigeintde AdE 18552 FAT FolA
15559 @l gt Fa8AE HATKTable 2). 17 U
AT E. coli (EHEC), Salmonellia Typhi, Shigella sonnei,
Shigella flexneri, Shigella dysenteriae, Shigella boydii, Vibrio
choleraeS} ARy XF=MT< Vibrio parahaemolyticus, Yersinia
enterocolitica, Salmonella Typhimurium, E. coli (ETEC, EPEC,
EIEC)Ol= S AAA7 = a3E et 2eiv g

MR Staphylococcus  aureus, Bacillus  cereus R Listeria

monocytogens®l WA= AFAA &2 Jehix] okt
(Table 2).
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Table 2. Antimicrobial activities of DY1 against various pathogenic
enteric bacteria

Pathogenic bacterial strains Z(I)Irllléisbz:ri“?rtr]l)
Salmonella Typhi 13
Salmonella Paratyphi A 9
Group 1 Shigella sonnei 14
communicable  Shigella flexneri 14
diseases bacteria gy, 0114 gysenteriae 12
Shigella boydii 12
E. coli (EHEC) 14
Vibrio cholerae 14
Salmonella Typhimurium 10
Salmonella Enteritidis 9
E. coli (EIEC) 12
E. coli (ETEC) 12
Food poisoning ~ E- coli (EPEC) 15
bacteria Staphylococcus aureus 0
Yersinia enterocolitica 12
Bacillus cereus
Listeria monocytogens
Vibrio parahaemolyticus 12

SENets o WetEty 5y

DY1 w59 sy 2 AslshA EAS ARSE A7 M
9} A7) 1 pm o1 715 YEPHCH, catalase PSS
el 1L, L-arabionose2HE] acidE A4+ L-arabinose %4
h8-& VR Th(Table 3). 2B e gy o2
Elon, els AlERZ 324 7] Felo|AthAE HIAA).
Sporangium swollen®} parasporal crystal, & 714 A%, VP test,
gelatin®] 7133, Egg-yolk lecithinase, indol A4, 54,
oxidase, B-galactosidase WH&- & E5F S4CZ LFERGTH(Table
3). API 50 CHB kits ©|&3 4843 DYl #5= glycerol
T 2659 Bole PSS UEIH O, erithritol 5 23F9]
ol SAYH-S YERIAtHTable 4). Biomerieux (http://
industry.biomerieux-usa.com/industry/watertesting/api/
apiweb.htm,Hazelwood, MO, USA)SIAl FHo]X]ollA] |- Z5}=
Apiweb  (https://apiweb biomerieux.com)& 3 E4 A3}
Paenibacillus polymyxa Tl 84%%} 544 VJeRAITH

16S ribosomal DNA 7| MY 24 H3}

DY1 ¥5¢] DNAZ $Z3}9] PCRE 16S (DNAS HEFHO
2 ZEE 3o AUIMES AT I 1,416 bpoll TS Y]
A8 HAHE AAH(GeneBank Accession number EF 108320).
o] d7I9E NCBIIAM #1E38h= Nucleotide BLAST searchS
4833 A}, DY1 I W= Peanibacillus polymyxa T
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Table 3. Morphological and biochemical characteristics of DY1 strain

Ttems Characteristic Items Characteristic
Cell diameter>1.0 um + Hydrolysis gelatin -
Gram stain + Egg-yolk lecithinase -
Catalase + Formation of indole -
Anaerobic growth ) Hemolysis of blood )
agar plate
Voges-Proskauer test - Sporangium swollen -
Acid from Parasporal crystal -
D-Glucose - Motility -
L-Arabinose + Oxidase -
D-Xylose - Dihydrolase of grainine -
D-Mannitol - B-Galactosidase -

Table 4. The biochemical characteristics of strain DY1 by API50
CHB test

Carbohydrate source ~ DY1

Carbohydrate source DY1

Glycerol +  Salicin +
Erythritol - Celibiose +
D-Arabinose - Maltose +
L-Arabinose Lactose +
Ribose +  Melibiose +
D-Xylose Sucrose +
L-Xylose - Trehalose +
Adonitol - Inulin +
B-Methyl-D-Xylose +  Melezitose -
Galactose +  Raffinose +
Glucose +  Starch +
Fructose +  Glycogen +
Mannose +  Xylitol -
Sorbose - Gentiobiose +
Rhamnose - D-Turanose -
Dulcitol - D-Lyxose -
Inositol - D-Tagatose -
Mannitol +  D-Fucose -
Sorbitol - L-Fucose -
o-Methyl-D-Mannoside - D-Arabitol -
o-Methyl-D-Glucoside - L-Arabitol -
N-Acetyl-Glucosamine - Gluconate -

Amygdalin +  2-Keto-Gluconate -
Arbutin +  5-Keto-Gluconate -
Esculin +

%L pairwise identityE RHET ©|F  Paenibacillus
polymyxa strain GBR-603 (Accession number AY 359632)9}

99.79% (1413/1416)2 74 £ AE8A4AS 2o FY.
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AWR37394 Fagubacillus anplolyticus
ABU73192 Paerzbacillus illinoisensis
AY 359885 Paewibacilius devdritiformis
AF130254 Papyubacillus koreensis
AB073187 Paerbacillus canpinasersis

AB073194 Paevibacillus chibends
...._..._..l AB073188 Faenbaciltus ladus
AB073364 Paernbacilius borealis

AI271157 Paevibacilius jamilae
AF391123 Pasmibacillus kibbensis
AF391124 Faeribacitlus tag onensis
UBA318910 Pacvibacilies terrae
AY359632 Paenibacillus polymyxa
DY1

21000 T T L T T T 1

20001000500 200100 50 20 1056 21 ©
Fig. 2. Phylogenetic dendrogram derived by the 16S rDNA
sequences of DYI strain and various Paenibacillus spp. in genus
Paenibacillus. The tree shows DY1 is the closest to Paenibacillus
polymyxa of the genus Paenibacillus. The tree was rooted from a
Jotun-Hein method of 16S rDNA sequences from DY1-related
species available in GenBank. GenBank accession numbers were
shown in front of species name.

GenBankoll S5¥ & TFE9 165 1DNA f7IME FH9}
DNASTAR®] MegAlign ZEI1#HE  ©]83t]  Jotun-Hein
method (28)2 TAT A3 HZIMEe] FHH At
molecular phylogenetic tree® L= 4= A ThH(Fig. 2).

X ehdt EMAIE 23t
A wakg F23)14] gas chromatography® #4913+ A3 (=8 v
AAD, AdrE 732 DY 759 At 2HLE FEZ jso-
branched fatty acid®} anteiso-branched fatty acid® 4% o] )
ALem, C,,, anteiso-fatty acid’} 63.55%% 7FF #o] =
UAMeH, C, iso-fatty acid?} 9.3%, C,,, anteiso-fatty acid”}
9.25% FF= o] ATt
At 2L e IHPETEAT iso-typed} anteiso-type
02 FAS AW, anteiso-typeo]  HIFES IAEL
AT} AL BAAANE o83t DYl 755 T8¢ A
Paenibacillus| 4:8= Paenibavillus polymyxa®l 7} 71714t}
o] A= Paenibacillus polymyxag} Paenbacillus terrae®] A8+
AF B} AR AAE ERITHES).

a

1

£ dodes digit EGo Ry doddad s Aikkle
FES 2Esla, 2 F 7P gdEe] ¥& DYl IFE
At o] DYt woll tigt 583 5397de] AekEH
Alg, Ak 249 A9, 168 (DNA G714 E EX40AM 2% &

y

P

2 AFO9 2 Paenibacillus polymyxa?} =EEH< 23 Uit}
oo Bale] Gram G4 54, FefsHd BA7MA BT Festd
B o} Paenibacillus polymyxa’} DY10l 7V 7Vbe 2dEo g

AEAE 4 AT 27dle EAFdAE DYl dFE
Paenibacillus  polymyxa DY12.2 THWSATh  Paenibacillus

polymyxa= tDNAZ ©]8-3t ZAMESHH ERiezs B9

Paenibacillus polymyxa DY12] SAEHEA 51

3559 Bacillus 15 5 MEE genusE Hi1E FHz2o] B4
AEZ4), FTEIELS A8 ot

Paenibacillus polymyxa DY12 A|€E 18F F 1559 HYA
P AEEF) AL A BaE etk A
Paenibacillus polymyxa 7} A4F3l= polyxing A8l
Bacillus cereuss Y313+ 1755-29] Al digk sHrass =74
& 23, EGelA B8 s el e,
Pseudomonas®t Salmonella®| = &g o] AATH3R). 121} o]
o} vz B AellA B 2 A3 Paenibacillus polymyxa
DY1 #57}) Akl drEde Salmonellzr- & 1geA
s B 17 JAAEE Toll At FoEs o,
Pk AToe 74 0] 3;1211:]-, w2k A Paenibacillus
polymyxa DY1°] § PE Ae Fgd Bud A3 g
N2 JFEda ti o] o] B2 & a3 o7 7}
2] B9 zh,ﬂxﬂﬁt)ﬂ -rloi‘d' EdE Eo(Table 2) 2
E AZE YYD T A gAEe] S83] 7k e

2 ot A6 N2e FHBEL AHE 2EE Fud
ghe A7t AlAIH R rbE e g o] foR 1 it} vt =
el X o} 2L g] Wl o1 o]gt} & 475 o
FoAx] B3)al Y} B3l Paenibacillus polymyxaZ5E AArk
S RRRHELA U ATE oF REF Aot
Paenibacillus 472 DR E AAA], olivemill H4, FJE, EQF
FollME £l 2 SHEATKS, 6, 11, 40). £ AFolME Al
o) 3] 72 gt 1300 m A U TR S B
N Paenibacillus polymyxa DY1-S #2384t} Paenibacillus
polymyxa TFE THE AHA &0l E2i=22 o] Alg9
AEIH B730) Oje 2417} ) o)olzior B Ao ekt

Paenibacillus polymyxa DY10] Aiele B EZo0] 7|&
of A A WA A2 FREAZAY 7S
A 4448 Bel] e A dHeE Bt o
I e A% oA WAl ik S e Bt Slol
ok & Aolol, FHARE Be PAAE Hrhslolof & Aol
£ Ao EAE AR FHEPEAL RS FaE9H
Fuola Fedos uol IF AT DI AL FHE
Fe AES 3Tk Azt

ﬂ’ ool‘

Aol 2

£ A7 200595 A g ] dule] X|fe R o) F
AR S-S Wl o)o A=Y

i)
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ABSTRACT : Identification and Characterization of Paenibacillus polymyxa DY1 Isolated from Korean
Soil with New Antibacterial Activity
Eun-seok Shin, Hee-Moo Lee, Bok-Kwon Lee', Sung-Hoon Kim!, Sun-il Kwon?, and
Kwan-hee Yoo™* (Department of Biology, Andong University, 'Division of Enteric Bacterial
Infections, Center for Infectious Diseases, Korean NIH, 2Deparcment of Clinical Pathology,
Daegu Health College, *Department of biology, Sangji University, Wonju 220-702, Korea)

The DY1 strain of Gram-positive, rod-shaped bacteria was isolated from the soil sample collected from Dacam
mountain, Korea. The culture filtrate of DY1 strain showed a broad spectrum of antimicrobial activity on var-
ious pathogenic and food poisoning enteric bacterial species tested in vitro. It showed significant growth-inhib-
itory effect on Salmonella enterica sp., Shigella sp., pathogenic Escherichia coli, Vibrio cholerae, Vibrio
parahemolyticus, and Yersinia enterocolitica. For the identification of the DY strain, morphological, bio-
chemical and molecular phylogenetic approaches were performed. The DY1 strain was found to be a member of
the genus Paenibacillus on the basis of morphological and biochemical analyses. The 16S rDNA of DY1
showed the highest pairwise identity with Paenibacillus polymyxa with 99.79% (1,413 bp/1,416 bp). The anti-
microbial entity from DY 1 looked different from preciously reported ones and seems to have a great potential to
be further studied as a candidate of new antibiotics to control multi-drug resistant pathogens.



