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sletu| g ARg-Fo] &0 S I 913 Rakgo] S
e @4 vd SuEivte] #4171 ot 88n] 5.9 ot
AR 12 Qe =S AGS 3]FE] s gAAESe] =
g HAk sl ik frA7E71d S o) (UNCEDy= Zh=1e]
3lelsok AMEES 25%Y Fole2 AREaL glon, Syt
= 2010097HA] BBHIE= 40%, AT 50%7HA] AHSES
AEAZIATAL B3 v itk S8ty Fdweke] AL
S UF ASAME FAAE S FA HEiE diAls
oke] Ffto] B3l ul, AJEF ke sletl g} s eks ol
A et ditolekar & 4= k.

az)sled olw] 1980, dthRE] AlAI] F53F 7IYEE Hg
Folo] BAHE AEFF M A FAE oA &t ot
Syt AEwek viEo] AA T mE2] 0.16%0)
B Jejo| Ak, 5 ST HARES J53H S
Ao g oA ddr),

oY ES o] 83 WEHHAHOE chiting EaE 5= e 7}
FslEae] et A s Y=l Aoks, 9, 10, 12,
26, 32). Chitine B-(1,4) N-acetyl-D-glucosamine®] T}FA] ZA]
7 AR 9y, Fgo] Axue] AR, o]gh
chiting #3ll8l= FEAol+= chitin®  N-acetyl-1,4-glucosamine
linkageS U2 7HRal3tA, chitin 28] 13S AYitete
endochitinase (EC 3.2.1.14), N,N'-diacetylchitobioseZ -3l 3}=
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chitobiase (EC 3.2.1.30), chitin®] ®]EUA ko gZRE

chitobiose T+ N-acetylglucosamines AJ4}FSl= exochitinase &
o] Hir EATK5).

e 2 EozRY EE 7IdEs vAEe] oS
Ao 2 o5 WA T Streptomyces griseus, S. orientalis, S.
erythraeus2Z5-F] chitinase A & 47} A]FH(Sigma) FHIL AT}
(4, 24, 30). 71EE3) Mol g0 B3 Ruwe vwy v|g3h
SHHO 2 Achromobacter, Aeromonas, Chromobacterium, Clostridium,
Erwinia, Serratia, Pseudomonas, Vibrio S°] E1l |t} E3]
Enterobacter liquefaciens CDC2149-57, Serratia marcescens QM
B1466 % Monreal®} Reeseol] &3] ]9 30259 #F71 244
gk chitinase AAFFTE EEA Avh2l). 2ev o] 2Lt
o] WHdx Eelal v 84, 54, AP To= <l
A0 F o]&E & e BAL hF Bt A2 &
2e EAE s Ashr] 913k o] wito] RAEo] WA 3
A= ] 9wl So] ARSI hild rERY
B chitinaseE w2]sl7] $18+ wEAlE A7 Eds] s
2ATH(18, 19, 20).

EY Folle gt vl Eo] SAs JAT 1 ool
A 53 Adeoltt. A97HA] EelEHo] A Al Blal
2 s FERANA J343] FAshs mlAEo] giFReldd
=, AFE =3 sl HuA S48h= Alxte] AFAgHA
ofe] wAEAESAFEl ol YA

Zol o EAgaL
2x3) e AFSd Al (oligotrophic

°]

A ZAAAE A Z s
bacteria)°ll gt A7} 23] ANHIL Avk(14, 16, 22, 23,
33). °o|& AYFY Al sl ofgar, AAF =i

stEte Wi go] & HA] AU, wjFEgol 2B = 4
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(2003 129 71%). FEAdTARE w4t A ARG o] Tkt
EY T 3392 RHMIESS tido= it ZHEYSZREH
A EE AF3HL, polyethylene vinyl bagell ¥ & AP &

s

HH K|

)4 YF(Nutrient broth: NB) ¥l |2} NBH| RS ]2 SH(Diluted
nutrient broth: DNB)RJA] S AR8-3}33 T} NBHHX]-J .:_/‘é% beef
extract, 10 g; peptone, 10g; NaCl, 5g; distilled water, 1000 ml
olt] pH 7.0~72% 233ttt Z2E]a NB HiXIZ 104, 107
i, 107, 1072 SF5ll 343 4572] 34 DNB HjAIS
AR5t

MAPAM e 22
DNB B¥A] 9o 48 JeA 25 ERTS 44 &
2] 3ted, 10mle] DNB A=l ] #55 Hujdst
5345%=2] 10'NB, 102NB, 10°NB 2 10“NBH]A]ol| HZ3}
o 28°C, 15U7 WY & S48 W3t 5% NB
Ao A F281A] sk At F 107'~10"1 = 3438 u) =)ol
A FAERE Mis AQYETLE 48] SIATHE3, 34). &
I BEE AT 20% S AE] HrE wiR|o] €
-80°Col| A RE=381AT).
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Chitinase 2 A+t F=0] Mt

Qb B¢ A FElst AYSATS tl’dOE chitinase AJ4F
& SR} chitinase AAHTFE A8t s8] 0.02%
beef extract, 0.01% NaCl, 0.02% peptone, 0.01% yeast extract®]
SHAE 71ZBiAO] 1% (w/v) wet colloidal chiting- 713+ o+
RS AMEEFATE 583 AJES colloidal chitin®] A=
Lockwood ®H-& ¥ 3l Zzﬂé}oﬂu}(m. Chitin (Sigma, St.
Louis, USA) 40 g& 3k 94t 400 miS- 7138k 50°Col| A wwt
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AR B 400 FFHE 1 literS 718 F ARES
2w 7HA] SHTE AlH St ARS-SkT
ihi BEgo 2 RE Fe)d AYFATE 4719 colloidal
chitin IR0l HZE3 T 74 F9 0 g/\g Englo] g1
ZA] chitinase A2F5-S FR1sIg.on, EH3te] 7S vlw
Zsled A BA3E wFE chitinase A4t ’\P“ T2 sl

S pH7} 57}

Chitinase &4 =38
Chitinase EA2AFS 918 A= S HUishA] &g
colloidal chitin AA MRS ARE3FG O™, 28°ColA] 397 AHX

vl okale] AAEE3) 3 Aol vk oJBE g Ao Z sl

84348 747439 Th Endochitinase®} exochitinase®] 3-8
H]wE}7] 218k 96 microwell platedl] 242 A2} v 5l

S B3t 7122 4-methylumbelliferyl-D-glucosaminide (MUF-

NAG)Z}  4-methylumbelliferyl-D-N, N'-diacetylchitobioside (MUF-

diNAG)Z 50 mM §& F7ste] 28°Col|lA] w3271 & uval
NA FF ARE FHSFATKG, 25).

16S rDNA 47| MY 24

DNA®| & 2 AA|: Chromosomal DNAS] £2]:= benzyl
WHE6S WMPste] skt wAll 500 we] TE
buffer (100 mM Tris-HCI, 40mM EDTA, pH 8.0)5 Z7}sle &
HAE A7l & 100 ule] 10% sodium dodecyl sulfate (SDS)Q}
300 ulgl benzyl chloride (Katayama Chemicals Co.)& A7Vl
50°Col A 3087 WESAIFTE FAo 10 pl2] 3M sodium acetate
(pH 5205 Z7Fek & 2 E31g = 4°C, 15,000 rpmoll Al 15%-
7t AAREEN FFAS A2 tubeR &7)3L 2] phenol/
chloroform/isoamylalcohol (25:24:1) E3H-& Hrlslar 1087
WRESE TS 4°C, 15,000rpmoll A} 1587 A4E-2] ki) A5
HE MEL wbeZ £7]aL 919} 2 WP O E chloroform/
isoamylalcohol (24:1) EFN-2- 23] X3t} HEH oz A
735Nl FFS] 2-propanols H7FeH § 3047t g=I5t] DNA
E FAAAAT AHE DNAE 4°ColA] 15,000rpm= 1587 ¢
ARl W BEEH 70% ethanol®} 100% ethanolZ 2z}
AHT O Az AR FFH R 50 Bt SHT
£ I8l DNAS F3E3t %7195 (Mupid-21, Cosmo Bio)
o= gRlstrt

16S rDNAS] PCR 3%: 168 tDNAS S5E317] JallA AR
3} primer= 20F (E.coli 16S rRNA F%-2] 10-25bp)9} 1540R
(E.coli 16S rRNA F-HE-2] 1542-1525bp) ©]ATHS5, 17). PCRS
o3 270l we} o]FojH ) 94°C 5¥7F ¥kE-g The 94°C
denaturation 1%, 55°C annealing 13-, 72°C extention 1%-8 30
3] wrE-sla, 72°Col A 108%E final extensions A AT
Thermal cycler~ Perkin Elmer (GeneAmp PCR System 9700;
Applied Biosystems)E ©]-&3}4th HAELS 1% agarose gel,
0.5x TBE buffer (0.045 M Tris-borate, 0.00IM EDTA)%] 4]
100V, 25 mAZ 30% 71953} EtBr (ethidium bromide)Z
15%-3F a3l uvslell4] &<18kar, Qiagen PCR Purification

chloride
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Kit (Qiagen Inc.)Z AA|S}AT).

16S rDNA @71X4 &4 2 ATE A4 : ZAF 16S
IDNAS FEO=F ABI PRISM BigDye Terminator Cycle
Sequencing Ready Reaction Kit (Applied Biosystems)S A3}
o] A7IMES A3 Sequencing PCR BigDye 5 pl, 3.2
umM 27F (5-AGAGITTGAT CCTGGCTCAG-3) primer 1 i,
16S rDNA sample 1 pl (90 ng)oll F&o] 20 W} H=s Hid
3%} FF/S sequencing PCR tubedl] ¥l 2+ E313 & U
zZ79) w2} cycle sequencing HH-S AAISIATE 96°CAlA 30
%, 43°ColA] 30% 183l 60°C 4%-0. 2 253] ¥HE-ETh PCR
g WE BEH 100% ethanol 50 pul€t 3M sodium acetate
(pH 5.2) 2 pIE A7FSE Z 15,000rpmol| A 2587 AAA AT
250 ule] 70% ethanolZ A 23l 7AZA]Z] & TSR (template
suppression reagent) 20 WlE FH7Iskd 9s5ecelA 28 B9
denaturation 3t ¥ G2l A WA TE ABI PRISM 310
Genetic Analyser (Applied Biosystems)S AF&-3}o] AAH 16S
rDNA (500~580bp) A71X1E<] homologyw= DDBJ/NCBI/GenBank
database2] Blast programS- ©]-8-3}o] BT 2+ F7IALE 9]
alignment= Clustal X algorithm(29)2- ©]-83s}lo] HWE=z L3}
AL, 2 APl A (27) chitinase HAFTF] A E-F3812]
AR5 A3

Zot & 1nE
MM e
3| MY HONBH A ZHE g 75 Fole A5
NB iAol M= F2lo] dA3] A= a7t v £
o} B EES] NBolA F2]814] &3l DNB HjA] AR F2]
7hsdk At o2, 100 2 S]AgE wiRelA F2] 7hsd Al
AT R Tt AQFAldolzt gutzoz dexl
Alrte] F218 & gls AT 2 3|4E AGGANNE g
S Ueill= Al o2, wiA] 12EF 1 mg o]k f7]eka
AE k= wiAelA S 7hs e Alts AY AT OE 3
eish. 154@3, 33). & AP ALBG NBHAS] AT,
9] f7lekA FHES 7550 mg CAE 1092 3493 uj =)o)
AE °F 1 ppm?] Tr7lE‘ri%°1 FaEAR & 5 ok wEt
A A719] Gl 71FS 3] BEohd 10 =3x8k
Hj R A Z213F Ml A Al (oligotrophic bacteria)©]2}aL
g ok 2 Aol it FHEFSENE 640719 A
FEATE =it Skt

1

Chitinase 2 Ao Mut

i FHEGO ZRE] 223 640711 9] A G FATS colloidal
chitino] $Hf-d HeA| o] HFat] 28°CellA] 7UZT wFshd
A A =90 FAE T (Fig. 1) A3 A3 12 dF
7} chitinase’AHt2 ER1E ST} o] E chitinase3 M5 5
2 9o vl¢- 2 ASAA N (clear zoneys FAsH= 719
TS5 AESIal chitin analogues 712 Z 3} chitinase®HAd-S-

Chitinased2F AJeka| e AERasls B4 295
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Fig. 1. Halo formation of the chitinase producing oligotrophs around
their colonies. 1, CR2; 2, CR18; 3, CR42; 4, CR75; 5, WR71; 6,
WR129; 7, WR164; 8, SR62.

A3k Ay}, MUF-dINAGOIA= BE 3571 84S Hole= vt
MUF-NAGOI X & CR-42755F S48 Hola UmA] w5

F48 JeRR A e9kthFig. 2). ©]9F Zo] CR-42TF7}t
MUF-NAG®} MUF-diINAGE E5 #38sle 222 Hol, CR-
42 g3 S TEAFEFFER] chiting N-acetylglucosamine
monomer T2 #-3)|3= exochitinaseE A= Ao E =
= At g WR-1640 75 A9J3 g dFoA di ) vk
ool w= BAS Uehfo] E A Hal® AgokaE
ojFEo] MELEAE Rl Zi—i = AT

rlr ) JINv

Chitinase 84t M QA M| o] A S&HE 54

o]& chitinase4F A G S 16S rDNA D74 ES AF
st AlESHA SIAE g A s/ Fag Al
proteobacteria y-subdivision (3 ¥5~), proteobacteria B-subdivision
(1 T5°), Actinobacteriaceae (1 <), Bacillaceae (1 ¥5) L&
Il Bacteriodetes 2 TF)Z FFEUCE  Proteobacteria -

subdivision ol &38}=. 37]2] T(SR62, WR162, CR75)Z T4

MUF-NAG

MUF-diNAG

Fig. 2. Pattern of chitinase producing oligotrophic isolates that
hydrolyze MUF-chitin analogue. (A) Cultivated broth, (B) Culture
supernatant. C, 1/50 nutrient broth; 1, CR2; 2, CR18; 3, CR42; 4,
CR75; 5, WR71; 6, WR129; 7, WR164; 8, SR62.
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H cluster 1> Xanthomonas, Lysobacter 5:0]] 43} 31, proteo- speibonaeSt 98%, 1¥]3l CR42E Flexibacter elegans®} 98%2]
bacteria B-subdivisiondl] 3= CR2 W= Burkholderia <59 58S YeEMIRITH

4—0}93\ ™, cluster NI(WR71)2 Bacillus <5, cluster IV(WR129) ol HEHdF T WRIATT= Xanthomonas Stenotrophomonas
= Streptomyces 35, 183l cluster V(CR42, CRI8)= Flexibacter D Pseudoxanthomonas 39 &38h= 20553 16S tDNAY

o] 3kt Fig 3). A B B AR AR Hol  7)de] GAREsk o5 mlwke) AEAS UEhiglon e
A, olel sk A % ARARE Somvel pelage o vEARTS) om vivle) e 4EAE YHThris )

™ o|% chitinase AT TFE0] WAHRE MR 4 T3k CRI8 Hd5E Cytophaga/Flexibacter®l| <38V= TS5} vl
Achromobacter. Aeromonas, Bacillus, Chromobacterium, Clostrldzum, 9 o A=AMS S SE E3] Flexibacter ]aponenszsgr
Erwinia, Serratia, Pseudomonas, Vibrio <5 5°] Rl FAT}G3, 16S IDNASA 71 L 9] FAET} 96%2]3. 2™ wul % Bacteroidetes
6, 7, 11, 28, 31, 35). bacterium™} 97% w|TFe] vko A=S- el o] WR164T9+

Cluster 1¢] £8] T#F = SR62Y-= Xanthomonas sacchariSt CRISTF+= AIEEFH o ZE Ay AAER Alote 4= Q&= o
97%2] &S UEh S, CR75E Lysobacter gummosusgl- F2 9= AT (Fig. 5).
98%2] “F&4S YEMIAY. Cluster 119 3= CR2 o= E Ao it TAEFS ZRE 23} chitinase AJ4F A
Burkholderia 4 ©] RIN#TET 97% o’3e] A5/3< ‘/]’E}lﬂ FEATS AFTEFIHOZ vg- g 54 YeRlE Al
3L, WR71-S Bacillus cereusSt 99% WRI29E  Streptomyces 2lo] EelEt) o5 I AN YE o= 7]1E0) 18R B4

0.02
Stenotrophomonas nitritireducens’ (AJ012229)
Stenotrophomonas africana’ (U62646)
100Stenotrophomonas maltophilia® (X95923)
-Xanthomonas campestris' (X95917)
Strain SR62
Xanthomonas sacchari™ (Y10766)
Pseudoxanthomonas broegbernensis™ (AJ012231)
uncultured Xanthomonas sp. (AY571839)
uncultured gamma proteobacterium (AJ581641) | ¥ -
Strain WR164 Proteobacteria
-Xanthomonas albilineans™ (X95918)
Xylella fastidiosa (M26601)

Lutei ophitis” (AJ012228)

Lysob br T (AB161360)
Lysobacter concretionis” (AB161359)
Lysobacter antibioticus" (AB019582)

Lysobacter gummosus™ (AB161361)

Strain CR75

Pseud: aeruginosa® (Z76651)
Ralstonia pickettii® (X67042)

Burkholderia multivorans" (AF148555)

Burkholderia vietnamiensis' (AF097534) B-

Burkholderia cepacia® (M22518)

Burkholderia stabilis™ (AF148554)

98 Bacillus thuringiensis' (AF290545)
%8 Strain WR71
100 Bacillus cereus™ (D16266)
6f Bacillus weihenstephanensis™ (AB021199) Bacillaceae

100 [Baclllus simplex™ (D78478)

-Bacillus megaterium" (D16273)
—————Bacillus licheniformis" (X68416)
100 9 IO_SESIreptomyces thermoviolaceus™ (268095)

96

100

100
Proteobacteria

Streptomyces thermovulgaris" (Z68094)
Streptomyces albidoflavus™ (Z76676)
Streptomyces thermocarboxydus™ (U94490) Actinobacteria
Streptomyces ambofaciens" (M27245)

100

80 —Strain WR129

Flexibacter litoralis™ (M58784)
Flavobacterium ferrugineum" (M62798)

Flexibacter sancti' (M62795)

Chitinophaga pinensis" (AF078775)

Flexibacter elegans™ (M58782)

Strain CR42

Cytophaga arvensicola® (D12657)

Flexibacter japonensis" (AB078055)

uncultured Bacteroidetes bacterium (AY728072)

Strain CR18

65

100

Bacteroides

97

86
95

Fig. 3. Phylogenetic tree showing relatedness of chitinase producing oligotrophic bacteria by neighbor-joining grouping of the aligned sequences
of'the 16S rDNA. Bar indicates 0.02 base substitution per nucleotide.
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008 86_'—— Xanthomonas hyacinthi (Y10754)
Xanthomonas sacchari (Y10766)

70 ~ Xanthomonas oryzae (X95921)
[~ Xanthomonas arboricola (Y10757)
— Xanthomonas fragariae (X95920)

l—_Xanthormms theicola (Y10763)
83— Xanthomonas populi (X95922)

Stenotrophomonas rhizophila (AJ293463)

% | Stenotrophomonas nitritireducens (AJ012229)

74 E Stenotrophomonas maltophilia (AB0O08509)
100 Stenotrophomonas aficae (U62646)

Uncultured Xarthomonas sp. clone burs_22 (AF467297)

I—_— Strain WR164
100 Xanthomonas sp. Tibet-IB54 (DQI 77466)
79 _|7 Pseudoxanthomonas broegbernensis (AJ012231)

Pseudoxanthomonas kaohsiungensis (AY650027)
[ Pseudoxanthomonas mexicana (AF273082)
100 Pseudoxanthomonas japonensis (AB008507)

Xylella fastidiosa (VR660T)

Fig. 4 Phylogenetic relationships of strain WR164 and genera Xanthomonas based on similarities of 16S rDNA. The phylogenetic tree was
constructed using the neighbor-joining method. Bootstrap values are shown at nodes.

0.02

]

Uncultured Bacteroidetes bacterium (AY728072)
Strain CR18
Flexibacter japonensis (AB078055)
Cytophaga arvensicola (D12657)
Flexibacter filiformis (M58782)
100 Chitinophaga pinensis (AF078775)
7 Flexibacter sancti (M62795)

Flavobacterium ferrugineum (M62798)

Haliscomenobacter hydrossis (M58790)
Persicobacter diffluens (M58765)

Flexibacter elegans (M58783)

Flexibacter flexilis (M62794)
Flexibacter litoralis (M58784)
Prosthecochloris vibrioformis (M62791)

Fig. 5 Phylogenetic relationships of strain CR18 and Cytophaga, Flexibacter based on similarities of 16S rDNA. The phylogenetic tree was
constructed using the neighbor-joining method. Bootstrap values are shown at nodes.

= A E U 553 A9 35E 52 S A% A chitinase’§ 4+ ol A Fgo] Aol A3 HA 2 AL o5
EEA9 e 71540 B8 ALE AlREHY, 53] Qb & o] AJAF3}= chitinase”} endochitinase”} ©}FUE} exochitinase £}t
BEY Tl 2231AA AEHAd F3ol9 488S F-A35h chitobiosidase B3-S 7FA]aL lojA] M|3EBo]] Q)%= chitin®] H]
= T8 Agshy dgks Gelar loglg) AFREATH 3] Uhol] Whg-3te] Eallsh=t] ojERo] s AR F=F

Sick. wepd olel 7140 tig S5 CR2, CR189] 2]

TSRS

Chitinase AT T2 AdE AFFATe] FgFolof st 24
e 1S Y3l 1344 TS (paper diskH)S FARIA
it BEANA 7P Feirt Y dANdTEer &zl
Colletotrichum gloeosporioidesS 77T 2.2 k] t)x] w3t
A3}, CR-22} CR-18 =00l 23| Colletotrichum gloeosporioides)
o] A3l AaEe e #F & 5 AATHFig. 6). e

of &g A7t & o A A FAEA ol & B R A}
EHA

SEuete] ti3EA ok82HERl Ik g A 3-51d AlEf
ok sh= A AEd 5AS AY7] wiiel A4S 7k Sl
ofe] 7kA] "o ot alsf7} vi9- Alzkstek(1). 53] gl A
WAL= FQ AMHE doT= FFol= Rhizoctonia,
Pythium,  Phytophthora, Phoma,

Alternaria,  Colletotrichum,
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Fig. 6. Inhibition of fungal growth by chitinase producing oligotrophic
isolates. 1, CR-2; 2, CR-18; 3, CR-42; 4, CR75; 5, WR71; 6, WR129;
7, WR164; 8, SR62.

Botrytis, Fusarium, Cylindrocarpon 59 23l 3|7} & A=
B g3 Yrh2). o|5S BE¥ERHE] B0 o|2771A] <lak
Ale] A oA Ack sIstE 513 gleh, BEAAE 4
%7190 4~5¥° Dampin-oft7} Az}, =2 Rhizoctonia
solanioll 23] WAYSIT} seedling-rot2 DO.71= Pythium©| Lt
Phytophthora®] H3E F3sh= EY 9 Ddl= FA A4
T3] 10% WS A3 AS-F7190 Colletotrichumol <3+
Ao daf= 7Y A ZoR A 9] 50%0)dS A
A&t QUFAE7 RS o < glol B EAlE % Foks o
F Axal gk, Fopkgo] 555 AP HAdwY s A
& ST == okegho] HEo|HAL JTh)).

=S o] 8 Q1P WAIA S 918 259 VIR,
53] $Ee] UL BHE AE F Jlth el e A
A7F Eivet afe] ESEE SolA 7 & AlEe 54
= AU gloH, ibslEE A d=o] EF Lol Apst
© Aog2A I Uge] AESH 545 AL 7] wEolth
LY, 929 Eddl EFste] 2o EAT} 7|5 gigeo]
5T F A= AEAAE N SEiAE FEA]l Sl
E< &olA Eeja W mAES E88 da7) e Aol

LMol o

B =R 20059 % FEXETH ulo] QI2IANY Ao <
3] I E|lom, o]d ZALEHUT

1.258 499, 7A93, A71%, o]d35. 1988. A4te
A H3le] wE WS AN 2L BHAAE AN
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ABSTRACT : Isolation and Phylogenetic Characterization of Chitinase Producing Oligotrophic Bacteria
Soo-Jin Kim, Min-Young Kim, Bon-Sung Koo, San-Hong Yoon, Yun-Soo Yeo, In-Cheol
Park, Yoon-Ji Kim!, Jong-Wha Lee?, and Kyung-Sook Whang'?* (Microbial Function
Team, National Institute of Agricultural Biotechnology(NIAB), Suwon 441-707, Korea, 'Dept.
of Biotechnology, *Inst. of Microbial Ecology and Resources, Mokwon University, Daejeon

302-729, Korea)

Many isolates from soil of Korean ginseng rhizosphere did not show remarkable growth on full strength of the
conventional nutrient broth (NB medium) but grew on its 100-fold dilution (DNB medium). Six hundred-forty
strains were isolated as oligotrophic bacteria. In the course of screening for new bioactive compounds from oli-
gotrophic bacteria from soil, 8 strains which had appeared to form of clear zone on a medium containing col-
loidal chitin as a sole carbon source were selected for further studies. Strain CR42 hydrolyzed a fluorogenic
analogue of chitin, 4-methylumbelliferyl-D-glucosaminide (MUF-NAG). Most of the culture supernatant of
these isolates hydrolyzed 4-methylumbelliferyl-D-N, N'-diacetylchitobioside (MUF-diNAG). The isolates were
heterogeneous and categorized to gamma- and beta-proteobacteria, Bacillaceae, Actinobacteria, and Bacteroi-
des by 16S rRNA analysis. Two strains, WR164 and CR18, had a 16S rRNA sequence of 95-96% identical to
uncultured bacteria. It was observed that CR2 and CR75 could inhibit the growth of Colletotrichum gloeospo-
rioides with hyphal extention-inhibition assay on PDA plate supplemented with 1% colloidal chitin.



