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o] 743 (Alternaria panax,

Botrytis cinerea, Colletotrichum gloeosprioides, Fusarium oxysporum, Phytopthora capsici, Pythium ultimum,
Rizoctonia solani)®] i3] ¥ATAE FAER A QA FTHAW AT Alternaria panax)s} ASHE LT
(Colletotrichum gloeosprioides)®l 743 @8 vehl& KM1-152 571 A'2H Aok KM1-15 F5¢] 165
rDNA €714 9(1,311 bp)& AA s ASA 25 AER A3}, Bacillus koguryoae” (AY904033)$} 99.6% 2]
A543 & Vel 9l . API S0CHE KitE AH8-31e] 3 2859l o 8] Bacillus koguryoae™ (AY904033)$} ¥] =L - 7]
X2 A 3} KM1-15 F3% L-arabinose, cellobiose, inulin, D-turanose %34 W& 1telv] = A2 8134 B4 o] ¥¢l
9. F 8 AWALS 2.3 15:0 anteiso (35.78 %), 17:0 anteiso (17.97 %) S 7319121, 13:0iso 3-OH, 14:0 iso 3-
OH, 15:0 iso 3-OH, 78] 3 17:0 iso 3-OHS} 22 ook at £A 8 A fAkS §f-31 A4S el A=F2
2 MK-7 (100%)& 7HA I, G+CH-& 43.7% & Vel Qo). =8 proteins} starchell o 8 71538 %50 ¥4
3t KM1-15 5+ W3 WAA @ EFAFAZ o §-8304 8849 A= Asdq
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SUES YA F8 789 FolAla} g2 B3k
TE @il s ol v BTl thek 7% v
< vE3F AFo|th(19, 23, 25). TEATARE AYATAN F
o] AT EYozRE ZH DNAS FE3}1L 16S rDNA-
ARDRA (Amplified rDNA Restriction Analysis) A-F#41%-&
olg3le Fo] AT B MarH TRE siAg Ax
71E9 wig o g Byt @t vk Ald(VBNG
viable but non-culturable) T3 ¢! Acidobacteria ATl 85%
ol AXB Ue-S ¥R vl ot EZF o] AWFH EY
Y Algs 23 A5 B4R SE5WNB) WA 84 SF
HIZI(DNB)IA 5~108] & M7 S350 Fo] AT B
Folle AFYE Aol v EA13 e ALE FAHHUGA).

Fo|HAL ThEF 482 B-14-16-glucansE 91.8% F-5-312 U
o &3t BAdsol U A vinsld 7Y 2% 98 JERY
< A2 BT, T3 FolHA Yolls 553 RS
glifolin, coriorin, illudin 5 EIEZo|= ZRME 9 W3S 515HE0]
FHEo] Qo] A EHAG FFol Beot @AM Alternaria
alternaria®} %} B HS T Cylindrocarpon destructans, 12|31
AeAGS o7 WYL AT Streprococcus sp.oll T3
F371 Q= Ao BuEdrks, 7, 11).

B Aol folAle] sl e EG ol 37 &
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Aol B g3 B MlFiEge] 33 AS AeE FAH]
Fo] A 7IAR Ecfo 2Ry EANTS FEdtr] st
APAFlA Jepd AHE vigto g AFPNAE o8& )
HHE 53 EFMTY o5E-ElE AL 2EE ol A
BUHE ESATS ez T2 dEH] AEHIN F
Bo|(Alternaria panax, Botrytis cinerea, Colletotrichum gloeos-
prioides, Fusarium oxysporum, Phytopthora capsici, Pythium
ultimum, Rizoctonia solani)®] W3 FHEANS ARSI $F o
FE st £735H4 B4 HESIHL

*HI--I

Nz W Wy
EgAITS| A R =2

A5 A =H1dE WA &5 F8 U o] AT
& ZARE A3 8574 Fo] AT W Fo] AHAA
Z1AR Eoko 2RE ABE AF B} polyethylene vinyl bagd
bottleol] Ho] AFAZ nkste] 124121 o il At 2
EY ANEe 1 g8 s 99uie] ol Y1 homo-
genizer (Ace AM-7, Nikon Seiki Co.)Z 15,000 rpmellA] 287t
FE3) BAAZ] O 9mle] BHS4dl £XHoR st A}
&3FH16).

EY Mo 22l

EdATY WY wiAR 5=

|F 4 Gl A (Nutrient
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Broth, NB)Z 1022 3]X43H(Diluted Nutrient Broth: DNB) A
FF HiAE ARSIATE EAF R A% EYAE 1 miE
DNB Bl x|e]) a1 & ujdsle], 28°CollA] 50 o 71zt
Hj et ¥ DNB B AP dol] FAE AldS o2l 3tith16).

AEYHol st SR EHMAY

Zo] AYA 7IAR EGC 2R oFEEE oFEY HE
Aol HE FFBAAS-S AESY] st HEAQ] A2
A4 FFo) BERTE VA EALAE (KACOZHH
Fokgtol ALgettt. B Aol AMSE #e QFHEY
F(Alternaria panax, KACC 42141), AW ZFo|s A (Bomytis
cinerea, KACC 40963), UAYe-A W AT (Colletotrichum  gloeos-
prioides, KACC 40003), A SS9 AT (Fusarium O0XYySporum,
KACC 41088), T35SI (Phytopthora capsici, KACC 40476),
A AEW AF (Pythium ultimum, KACC 40705), 2&)3 2.0]
RS AT (Rizoctonia solani, KACC 40117)0.2 Table 19] ¥
718tk FFERARL in vitro TAEA FOIHLS o] &3ty
PDA (Potato Dextrose Agar, Difco) BiX]o]| 4}7]9] AEHATE
22 HES & B TE AmdEt g4 F9d E4E
A& 2]t} (growth inhibitor clear zone)2] 710l Wl &4
TS 2HATHR).

r o of

2E|lTFo| M|ty 3 Wty 5y ZAL

wajie] AeshE g A B4 ZAE 23 API 50
CHE Kit (BIOMERIEUX, France)Z ©]-8-31] 497 & £3ll5-&
ZAF - HE R oW (24, 28), 1EA FEE protein, starch,
cellulose, lipid, ZL2]3L chitinol] 3 7-E3leS Z7gst4G)
2E A 3T 002% beef extract, 0.01% NaCl, 0.02%
peptone, 0.01% yeast extract® 7)ZWI X2 Al-83}9 T}, Protein
RS 2487198 1% (wiv) skim milkE H7FI,
starch 7152 0.5% soluble starchE F7}stgon, A2k

Table 1. Plant pathogenic fungi used in this study

Plant pathogenic fungi Nature of a disease
z‘l(h‘lggng gzzlﬁnf;x Foliar blight and black rot
IioKt:\ygsCZlggggc)z Gray mold rot
Colletz)t(r;'é‘;zftcn1C ig)gggrioides Anthracnose
Fusgléixggﬁg;%r)um Fusarium wilt
F h{g’é"’cfo‘;‘;’gs)iCi Phytophthora blight
gy —
et Danping

FeEGoaRE RejE duPd TFd] ERSH 54 57

© 2 LKI solutiong AHE-3FATHS, 15). Cellulose #3l%5 573
o= 04% (w/v) carboxy methyl cellulose® FH715151.e.H, A|A|
°kO Z (.1% Congo red §N-& AME-3IA 1L, lipase 7ri-all5-&
2337 93] 1% (wiv) glyceryl tributyrate (TBN)7} 52
gum arabic solutionZ H7}8F{Th(14). Z2]3L chitin 712305
€ 1% (wiv) wet colloidal chiting ¥7}5}] AHESHTH). A
719 7+ 718 & A71gh wiRel| EeidFE 3t 28°CollA] 7
Azt ujde § P4E Tk Avlel wEt 7 1AL 3E
o) it 7IEdlieS B7IEATH2, 9).

X L =M 2Y

TA R LA BALS 9l5la] TSB (Trypticase Soy BrothyE 10
W2 8]A31a1 agar 1.5% A7 BEE|A) TAE HEsL
28°CollA 33Uzt wiFst & tier]e) wAlE Isidict. s
A F 50mg (wet weightyS teflon-lined screw cap tube (13X
100 mm, pyrex)®ll %37 ¥, Ikemoto & Miyagawa® (18,
27)00 ol FAA AR methyl esterd} A|AH FE3Hu) A
AF methyl ester?] EA]oll= Microbial Identification System
(MIDI; Microbial ID, Inc., Newark, USAYS ©|-8-8}¢] 43314t}

Quinone 244

Isoprenoid quinone EAFE2] 5L Collins 59 WHANS
o]g3le] ARFAZHEH ADEFES FE31aL, ol silica-gel
TLC plaedl] W/i3te] 225D $UF RE 2= bandE &
o1, AN&jste] AASIAT}. ©] quinone EFES Colling 59 W
Ha7nel wet 44 35527 7 HPLCE °|&3td 47
o] EAFE SA3ATHGS, 9).

DNA G+C & &3

AAE DNAE FFTo &3AA F=F 350~500 ug/ml=
ZA4%t 355 273 DNAEY 20 ulE microtubedl] F3}to]
100°Coll A 1082 FA%E &, de <telA 343 Wasted #
A7) 20wl nuclease P1& 715k 50°ColA 1A)3E ¥k
BEL 20 w19 alkaliphosphatase &8 718k 37°Col A 1A12E
¥he- & ZA3 A &F HPLC (LC-10AD vp, Shimazu, Tokyo,
Japan)Z £-A13HATHGS, 26).

FAHXI SO0 E(SEM)S 0| 28 MZFHE 2H&
FALARAR 7 BELE plated] Y SEUE TAHOE b)
A2 E3W & 25% glutaraldehydeoll o] 4°ColA] 15~24213F
9k AAF 2 0.1 M phosphate buffer (pH 7.00Z 1084 3
3] A3 S 1% osmium tetroxideS 2] 4°ColA 2412t 5
ot T4 vt nAHE MTE 50% ethanololA] 100% ethanol
7HA exF oz @4AZl F 50% Isoamyl acetate (isoamyl
acetate:alcohol=1:1)Z. 108 5 B-E3] Al7131, 100% Iscamyl
acetate = 52 B HA|A|Z] thE Critical Point Dryer (CPD
0302 QAN AR AZE ANEE AFde F3A
71 & Sputter Coater (SCK 005)Z |83l F2F coatingdF
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FARAREE 7 02 FABATHO).

22| 52| 16S rDNA PCR &%

&7 YE DY colonyE FHOZE ARSI AF PCR F
Z& 3. E coli 168 IDNA H-52] conserved sequenceS
7122 g 27F; 5-AGAGITTGATCCTGGCTCAG-3' primer$t
1492R; 5-AAGGAGGTGATCCAGCCGC-3' primerE ©]-8&-3}4Th
(20, 22). PCR 27 Forward primer, 1 ul; 1492 Reverse primer,
1nl; EF-Tag polymerase (Solgent co., Korea), 0.25pul; dNTP,
1 ul; 10X buffer, 5 pl; band doctor, 5pl; H,0, 36.75 ulE 0.2 ml
PCR tbeol] Wi & &3 F 94TColA 587 kg3 o=
94°Cl| A denaturation 1%, 55°COl A anneating 1%, 72°Col| A
extention 1428 303 WkE-3}31, 72°ColA] 1087t final extention
o] Z7AO9E PCR (GeneAMPR PCR System 9700, Applied
Biosystems) HF&-2 AA|EHr}t PCR FEAEL A7Y9%E
(Mupid-21, Gel documentation system, Bio-Rad)3}l] & ¥

£ sk

22| 32| 16S rDNA 7MY 24

A 16S DNAS F3POSZ ABI PRISM BigDye
Terminator Cycle Sequencing Ready Reaction Kit (Applied
Biosystems)& AH&-8te] @7IXE-E AASHTE Sequencing
PCR2 BigDye 1.3pl, T7 primer 1pl, 16S rDNA sample 1 pl
(100 ng), 2x buffer 3.4 well FF SHFF 133WE T T
% cycle sequencing IS}, PCR AHE-E 100% ethanol 50
M€k 3 M sodium acetate (pH 5.2) 2 uiE H713 3 22,040xg
oA 2587t AAAF)AL. 250 ul®] 70% ethanol2 M| &3t Az
AlZl & HiDi Formamide 20 ulE #7181 95°ColA 2% F<t
denaturationdt ¥ LS9olA WZA7]3L ABI PRISM 310
Genetic Analyser (Applied Biosystems)& A}&-5}a] 16S 1DNA
(500~580 bp) B71ME-E AF3ATh®).

22| Z2F HIST EY
ZAZH 16S DNA F7]X¥E9 homology= DDBJ/ NCBI/

Alternaria panax

Strain KM1-15

Kor. J. Microbiol

GenBank database®] BLAST programe ©]-8-3}a vl 3}t
Z} A7 B9 3842 alignment CLUSTAL X algorithmS ©]
&3t HEE FFataon AFTxe] e T 2 9
78k FA8ATH29).

an o o

22|ZFe A S 2o g &gy A4

Fo] AT EY Yolle A Aol v 28 9l
e A8 A7 da4)E v e B AFolMe Fo] A
A 7NAF EFo2FE Ads 2] A3 AFEAE o]
&3l F 26080 T E ST EBIYTE ol RElHTFES AEY
24 FFolR AT H YU (Alternaria panax), AL =F0]
B A Botrytis cinerea), A H D F(Colletotrichum  gloeos-
oxysporum), AFAHT
(Phytopthora capsici), LA E L= AT (Pythium ultimum), 2.0]
B2AEH YT (Rizoctonia solani)™ 242t tA|uekS Baf 43
< HESNTE 38 ZE 2 KMI-15857 QS
WY dAlternaria  panax)3} VA QW (Colletotrichum
gloeosprioides)°l] W3l 71¢ 743 8-S Jehlle Aoz H
= M= Fig. 1). E31, Alternaria panaxS} Colletotrichum
gloeosprioides= S1740]] HE Yo7)= HYATLZ, B AT olA
AdE KMI-1585F S EGolA Eeld ERAE g Q4
W ORAA A 87130 & A AlsEn)

pricides), ASSH AT (F wsarium

KM1-15 Z32| 16S rDNA g7|Med 24

KM1-15730] thale] 168 1DNA E714<E (1,311 bpys Z2A
st Al AXE AESHAE 16S (DNA IV MY AHE
NCBYV/ RDP/ GenBank?] database9} 454 HIRE 3 & AT
FE 2% A Bacillus £ £3F58.2 9, Bacillus koguryoae®
(AY904033)¢} 713 77ke §33 AgE JehlAckEFg. 2)
(21). T3 Bacillus £ &3k <A9EET KMI-15 T59
APEE ZAVEY A3, Bacillus koguryoae™ (AY904033)2F 99.62%
o] 7MY =& 4548 YERITE KMI-15 #59 |14 49

Colletotrichum gloeosporiodies

Fig. 1. Antibiotic activity of strain KM1-15 to Alternaria panax and Colletotrichum gloeosprioides.
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THEGCRNE Ed a8 dFo] BRI 54 59

illus subtilis subsp. subtilis (AJ276351)
Bacillus subltilis (X60646)

Bacillus subtilis subsp. spizizenii (AF074970)
Bacillus vallismortis (AB021198)

52 pacillus velezensis (AY603658)

Bacillus atrophaeus (AB021181)

87

100

| l'—‘Bacillw sonorensis (AF302118)
100 Bacillus licheniformis (X68416)
— Bacillus pumilus (AF234854)

———— Bacillus indicus(AJ583158)

100

81

.....,__{: Bacillus koguryoae (AY904033)
” strain KM1-15

Bacillus shackletonii (A¥250318)

Bacillus acidicola (AF547209)
— Bacillus firmus (D16268)

Bacillus jeotgali (AF221061)

Bacillus herbersteinensis (A¥181029)

Bacillus flexus (AB021185)
[‘"Bacillus thuringiensis (AF290545)

100

L Bacillus cereus (D16266)

Brevibacillus brevis (AB101593)

Fig. 2. Phylogenetic relationships of strain KM1-15 and genera Bacillus based on similarities of 16S tIDNA. The phylogenetic tree was constructed
using the neighbor-joining method. Bootstrap values ard shown at nodes. Scale bar, 1 nucleotide substitutions in 100 bases.

(1,311 bp)}& GenBank®ll accession no. AB2985322 533t}

KM1-15 32| steHER7

735 KMI1-159] A9H42F methyl esterdlt i3 A A Ak
4% 23, F4 Ao F 150 anteiso (35.78%)¢}F 17:0
anteiso (17.97%)5 831901, KM1-15 T5 ZADA 9
X8 A= Bacilius &0l &3 XEAFET dAATE A
BS vwdt 23 13:0 iso 3-OH, 14:0 iso 3-OH, 15:0 iso 3-
OH, ZZ2#]3L 17:0 iso 3-OHS} 22 thakst X8 Auiks &
e 553 54¢ JepIich =3 fA2 o2 7 KAk
Y Bacillus koguryoae™® 734$-, A1) 15:0 iso9} 15:0
anteisoZ KM1-15 #5529} 2F0)& He.oH, T2 Bacillus & &
TAFEAS 22 27E el 2& I 5 U o]
9} e Aile AR =2 HolAd wiEOZ 2 Bacillus
ol &3lojEle vzl wat At diol dEd o 9l
o] 7|9} & Aolr} HAX= Aol o] Ao ZE A
g3l 540] ogde Rg AARI30).

Isoprenoid quinone 5-9} #4143}, KM1-15 05 menaquinone
< FF3tn e HPLCo| 9% AR AF, MK-7°]
100%2 AEHA FEATET o] T8 A=F o2 THHA

3L, G+C e 43.7%2 ZAE K Table 2).

KM1-15 52| YEl5Y 54
SIRE-HH At (Alternaria panax)® AR AT (Colleto-
trichum gloeosprioides)®ll W&l 73 2358 Jehd KMIL-15
o] F2UFH 9 MEFH 545 248190 DNB ]
A HAE F2UY 5L A% =349 B4 F0 e
FEU #FHAL, AEFsleA AXEHE B2 A
oF 0.7x2.3 pme] FHrdo] FHEHUATHFg. 3).

KML-15 270] M2|8h8 2 Yaters 54

TEABFE protein, starch, cellulose, lipid, 22} 3L chitin®l
3 7Ral 52 S4% A3, protein 71E3E A8 Hi Aol
vehd FHEe] 37)% 8 mmo|eH, starch®] ZF- 9 mmE
protein®} starchol] WIg 7lEsl50] 48 EAS JedTh
(Fig. 4. API 50CHE KitE ©]-§-3led KM1-15 759 7 E3le
& ZAKSE A, glycerol, L-arabinose, ribose, D-xylose, glucose,
fructose, mannose, mannitol, sorbitol, o-methyl-D-glucoside,
amygdalin, arbutin, esculin, salicin, cellobiose, maltose, melibiose,

sucrose, trehalose, inulin, raffinose, starch, glycogen, gentiobiose,
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Table 2. Some characteristics of strain KM1-15 and related Bacillus species

Strain 1 2 3 4 5 6 7 8 9 10 11
Branched chain fatty acid
i-14:0 1.63 26.7 1.13 246 0.98 1.44 0.15 1.31 0.7
i-15:0 3.69 18.0 31.8 29.27 30.5 24.6 22.33 15.02 30.01 28.87 56.9
i-16:0 6.56 15.6 2.36 44 4.06 2.56 31 3.49 442 04
i-17:0 355 9.59 9.01 1443 8.92 4.97 8.64 6.99 52
ai-15:0 35.78 26.0 154 40.19 36.48 375 42.51 51.36 37.31 37.75 234
ai-17:0 17.97 6.9 9.38 7.06 12.07 12.53 14.83 12.37 113 35
i-17:1 w5c 0.62
i-17:1 w7c 0.51 1.67 1.55 345 1.99 1.23
Fi-15:1 0.51
16:1 cis 5 1.28
i-17:1 cis 7 0.65
30Hi-13:0 0.73
30Hi-14:0 0.54
30Hi-15:0 0.54
30Hi-17:0 0.71
Quinone system MK-7 MK-7 MK-7 MK-7 MK-7 MK-7 MK-7 MK-7 MK-7 MK-7 MK-7
G+C content (mol%) 43.7 412 45  41.5-475 43-4435 43 43 41-43 46 46 40

* Data from Ko et al., 2006

Strains: 1; KM1-15, 2; B. koguryoae, 3; B. cibi, 4; B. subtilis, 5; B. amyloliquefaciens, 6; B. vallismortis, 7, B. mojavensis, 8; B. atrophaeus, 9; B.

sonorensis, 10; B. licheniformis, 11; B. pumilus

Fig. 3. Scanning electron micrograph (SEM) of strain KM1-15.

2731 D-turanoseE 38k 59 UERSITH(Table 3). A5
8tx o2 wle HAMS Bacillus koguryoae®] 73 galactose,
inositol, N-acethyl-glucosamine, xylitol, gluconate, 5-keto-
gluconate®l] W/AWHS-& YERN O, KMI-15 75~ o/88H-
S eIk 9 KMI-159] 79 L-arabinose, cellobiose,
inulin, D-turanosedll= gRH8-2 WERAAS WY, B. koguryoaes
S-S B AFHOEE v FARIAR R93H &
el Aolrt Y-S T = AT

£ A7 Fo] LA 7IAR EGLERE E2lE KMI-
15 #FE il ¥E dodle IS A Alternaria

Fig. 4. Hydrolysis of protein (A) and starch (B) by strain KM1-15.

panax)i’f]' AR W AT (Colletotrichum gloeosprioides)"ﬂ 7+
Hold FrEg e AT HES dodle
Alternaria panaxe vFge} 98t A= R I7|HY
dog A= ofr]ol Xt go] WAty AY =7} wE Aol
EAolt). It HE-HHE-E Yol EES S92 whye] 3Ads]
I Aoz HAEEA 277 A e AR dE A o
=l 23 £ e 827 W& Hdwe] Yol 2gH™
=715 & gGA HFe R vt dedog Fa) A7
o} QAL HxF oz mgnA Falr) 71 A% Ho]
™ WL AOF= Colletotrichum gloeosprioidest A7} 21T
A5 HAZ Al o FAHATR} HAE- ] HIESo 23 =
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Table 3. Carbohydrate fermentation of strain KM1-15 by API 50CHE
Kit

Type strain of

Carbohydrates B. koguryoae

Strain KM1-15

Glycerol + +
Erythritol - -
D-Arabinose - -
L-Arabinose
Ribose + +
D-Xylose + +
L-Xylose - -
Adonitol - -
-Methyl-D-xylopyranside - -
Galactose - +
Glucose + +
Fructose + +
Mannose + +
Sorbose - -
Rhamnose - -
Dulcitol - -
Inositol - +
Mannitol + +
Sorbitol + +
o-Methyl-D-mannopyranside - -
o-Methyl-D-glucoside +
N-Acethyl-glucosamine -
Amygdalin
Arbutin
Esculin
Salicin
Cellobiose
Maltose
Lactose - -
Melibiose

+ 4+ o+ o+ o+ o+

Sucrose
Trehalose
Inulin
MeleZitose - -
Raffinose

+ 4+ + 4+

+

Starch +

+
+
Glycogen + +
Xylitol - +
Gentiobiose +
D-Turanose + -
D-Lyxose - -

D-Tagatose - -

S$YEgoRRE Had P4 59 ERIA 54 6l

Table 3. Continued

Carbohydrates Strain KMI-15 ?I]’;‘;g;‘ylﬁ;:
D-Fucose - -
L-Fucose - -
D-Arabitol - -
L-Arabito - -
Gluconate - +
2-Keto-gluconate - -
5-Keto-gluconate - +

* Data from Ko et al., 2006
+ ; Fermented, - ; Not fermented.

oli AEHE wt 32+ B o3 o] FET

Selue} e FERRER] A4S § FolA 35 s
of 3k 54 AU7] Wil Hafel o3 shol FEZo)
Wshe 5 A2gslel BAE 7R Qrh13). 53] =l
WA s = Q8 WATES Alternaria, Colletotrichum, Phytophthora,
Cylindrocarpon, Fusarium, Sclerotinia, Erwinia, Pseudomonas &
o] Jor, Ui EYF AIHoE HE doJle AR B
HATH13). o]23t A wiEo] EGEFA Al o3 3
WA AAE QAR ALAQ) Gyt o Bk o B
GAEA S 2R 5 Atk FA o) FEe AA FH
A A g A FEEE 1Y e aER I8
A EA A FaAde] o AAI k3, 10, 11, 12). B
TE B3 &ol AEA AN EFOo=TE E2ld KML-IS &

FE Q4 MR U BTl HYsty IEABE
o] Eafsol ¢t 2187 WalF HAA R EWH A=Y
B8 719 F glg A o= Atz drt

ZWAlel

E E=EL 200795 F&AEA  wlo| AN
(2005030134384) Qo] oJla] S=aim)on), ool ZAI=HuiTh

17338, AvX Zylzt. 1981. F=A
GATFY LR A AT FFASEI A 14,
101-112.

2.193] 9. 1991. AAGAHER FAE A3 vYE9
2o &3 47 @ F3UIeA JdFEILA BSGT0110-
295-303.

3.2 9l 2000. FAE A %%k ZtXH%— WEsr] 9
3t A3 AWE Bacillus®] $%. $87|E€R AFR A
BSNB 1060-200034-3.

4. 1EA, F745. 2007. o) ALY EG W IS
"‘“ﬂ':f_";SJ AEsA EA. Korean J. Microbiol. 43,
201-209.

5. AElE, 233, A7, 9<57). 2003, AR A A
EHasrds gFEe € 54 dx4FH485A 35,
666-670.
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ABSTRACT : Isolation and Taxonomical Characterization of Strain KM1-15 with Antibiotic Activity
from Pine Mushroom (Tricholoma matsutake) Basal Soil
Yun-Ji Kim' and Kyung-Sook Whang'** ('Institute of Microbial Ecology & Resources,
. "Department of Biotechnology, Mokwon University, Daejeon 302-729, Republic of Korea)

Two hundred and sixty-eight bacterial strains were isolated from pine mushroom (Tricholoma matsutake) basal
soil. In the course of screening for antifungal activity against seven plant pathogenic fungi (Alternaria panax, Bot-
rytis cinerea, Colletotrichum gloeosprioides, Fusarium oxysporum, Phytopthora capsici, Pythium ultimum, Rizoc-
tonia solani) of isolates, strain KM1-15 showed strong antibiotic activity against Alfernaria panax and
Colletotrichum gloeosprioides. In determining its relationship on the basis of 16S 'DNA sequence, KM1-15 strain
was most closely related to Bacillus koguryoae™ (AY904033) (99.62%). When assayed with the API SOCHE Kit,
unlike Bacillus koguryoae, it is positive for utilization of L-arabinose, cellobiose, inulin, and D-turanose. Results of
cellular fatty acid analysis showed that major cellular fatty acids were 15:0 anteiso (35.78%) and 17:0 anteiso
(17.97%). In particular, hydroxyl fatty acids such as 13:0 iso 3-OH, 14:0 iso 3-OH, 15:0 iso 3-OH, and 17:0 iso 3-
OH were only restricted to strain KM1-15. DNA G+C content was 43.7 mol% and quinone system was MK-7

(100%) in strain KM1-13.



