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Isolation and Characterization of a Marine Bacterium Producing Thermotolerant Agarase. Geun—Tae
Park, Dong- Geun Lee, Nam Young Kim, Eo-Jin Lee, Jong-Geun Jung, Jae-Hwa Lee, Moon-Soo Heo?,
Jung-Hyun Lee’, Sang-Jin Kim® and Sang-Hyeon Lee . Department of Bioscience and Biotechnology, College
of Engineering, Silla University, Busan 617- 736 Korea, 'Research & University-Industry Cooperation, Pusan
National Unwerszty, Busasn 609-735, Korea, “Paculty of Marine Sciences, Cheju National University, Jeju-do
690-756, Korea, *Microbiology Laboratory, Korea Ocean Research and Development Institute, Ansan PO Box 29,
425-600, Korea — An agar-degrading bacterium was isolated from north-eastern sea of Jeju island and
cultured in marine agar 2216 media. Biochemical .and morphological -characteristics and 165 rRNA
gene revealed that isolated strain was member of Agarivorans genus, and named Agarivorans sp. JA-1.
Agarase was produced as growth-related and expressed regardless of agar presence. Optimal pH was
8 at 50 mM Glycine-NaOH buffer, and activity was maximum at 40C. Enzymatic activity was main-
tained over 80% at 60C and 70% at 80°C, which is thermotolerant. Hence isolated novel Agarivorans
sp. JA-1 strain and its beta-agarase could be used for the production of functional oligosaccharide

from agar in solution state.

Key words — marine, Agarivorans sp. agarase, thermotorelant enzyme

3l (agar) galactose?] 5% Z agarose9} agaropectin
22 7490 3le d¥RE 27 Axdd AT
[4] LAAFH FHL2 4EFTY, 53 A, ofej23Y F
of AHgEo] gtom A LgtEATE R HA Fol o
o[olE AF T d8 o] &HT JUTH3] =g FH S F 7}
s BASt] o YENAZA F&aA AT glon &
3 744EY 70%014-& AA = agaroseth-E A A3t
ANE AFL EAYEST 489 Fo AsENE d8 &

3 ge
8512 0] GLASFA 2 P A ek 20
5 o

= ‘H POIEHO]]/\-] no o};o" /\g
AR glon A WM MAHLRE AP glon,
13 7he & Feje) A% 7}7}X1 Xﬂ%ﬂi °‘i°ﬂ A FEE

7t 349 E3]2FE <l neoagarooligosaccharide= A

A% oA, Re=s WA, EH“H]E g3, Ez‘—iﬂ} a

& < Yehld ol E2 &8

|52 F7HHA7E of¢ %% ﬁgi °‘?414 SHTH217].
o

AR Cdélﬂﬂ
& o] A7t 18

*Corresponding author
Tel : +82-51-999-5624, Fax : +82-51-999-5636
E-mail : slee@silla.ackr

9 2ATH1,1518].
& 40T oJ3te &
9 Fgo] olE¢ER, /5T

Aot} shA|Rt ﬂJ 9 512—3% ) A
29 5‘1‘30}11 23l o|5o] Astsle FPEIHEL
Goll EHFE A57F B8] ol & FE3}7] st A
A :@;% AshE EddolAE Eﬁ}ﬂﬂr[é']fﬂ]%*

ARHEAS 7AAT Y= 6H°“ﬂ & ,
A7t AR HYA[1L12] o5 QAN FEd HEs
A 28" Aoz Azt

2 Ay e A9 a7 AEE Yste] g @
HEFaELE Ydste A7 HIAT S AFE ey

A BARGD o AF AT FRAF A9 4% 2
#4 2o Lh0 44 AH2A 52 BES] 2YH $8
9 7hs4e AEsgn

M2 ¥ e

2E A2 Y Qﬁ%ﬁﬂ nFEo| 22 Hi
53] S ANEdoz ALY AR

THNFE o] &3t d&Hoz

100 w0 & WA Yol =2t
A S FYe gad 2 Aoz & £y
A 9}(Table 1), YrtA Q] S FAT F2] 2 ST vjR= A}
£ 5+ marine agar 2216 (Difco, Detroit, USA) #j =] o) =2
St & 25C oA wjgstaA B3 2 pit B

«1“3}213—' 1ol 34

creatorE 34



Table 1. Compositon of norganic salt medium for isolation of
agar-degrading bacteria

NazHPO4 62 mM

KH2P04 4 mM

NHiNO; 10 g

MgS0, 01 g

CaCl, 001 g

FeSOy 0.001 g

Yeast extract 005 g

Agar g

NaCl 20 g

Distilled Water 1,000 ml
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Table 2. Phenotypic characteristics of isolated strain JA-1

Morphological characteristics
Cell shape

Gram stain -

small rod

Spore -
Mortility : +
Cultural characteristics
Colony shape circular
Clolny surface smooth
Clolony color white
Oxidase +
Catalase *
Utilization of
Dextrose
Fructose
Sucrose
Galactose
Maltose -
Lactose -
Xylose -
Adnitol -
Arabinose -
Sorbitol -
Inositol -
Mannitol -
Starch -

EHEAE AT BA[12]E YA

sHEA MAH
3l ]A -1 #%7} 50 ml¢] marine broth 2216
ZAo A vl et AS W(30T,

4L
m
ET]
I
10
oz
Ho
i}
ok
HI

o,
it
2
32
rir
5
(==
E
n?a
N
m]n
;g

(b)

Fig. 1. Isolated strain and its agar-degrading activity in bacteria mixture (a) and pure culture (b) at agar plate.
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Fig. 2. Phylogenetic tree based on almost complete 16S rDNA sequence of Agarivorans sp. JA-1 comparing with members of
Agarivorans and related genera. The numbers at the branch node are bootstrap values and numbers in parenthesis are ac-

cess numbers in NCBI.
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Fig. 3. Cell growth and agarase activity of Agarivorans sp. JA-1
without (a) and with (b) 0.2% agar. (IR agarase activity
{units/ml], O activity/cell [units/ml/ODey/5], A cell
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