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Isolation of a New Agar Degrading Bacterium, Maribacter sp. SH-1 and Characterization of its Agarase

Chang-Eun Lee', Sol-Ji Lee?, Dong-Geun Lee?, and Sang-Hyeon Lee'*

'Department of Green-Chemistry Convergence Engineering, “Department of Bioscience, Graduate School, Silla University, Busan 46958,
Republic of Korea

In this study, we isolated a new agar-degrading marine bacterium and characterized its agarase. An agar-
degrading marine bacterium SH-1 was isolated from seawater, collected from the seashore of Namhae in
Gyeongnam province, Korea, and cultured in marine agar 2216 media. It was identified as Maribacter. sp.
SH-1 by phylogenetic analyses, based on 16S rRNA gene sequence. The extracellular agarase was extracted
from culture media of Maribacter sp. SH-1 and characterized. Its relative activities were 56, 62, 94, 100, and
8% at 20, 30, 40, 50, and 60°C, respectively, whereas 15, 100, 60, and 21% relative activities were observed at
pH 5, 6, 7, and 8, respectively. Its extracellular agarase exhibited maximum activity (231 units/l) at pH 6.0
and 50°C, in 20 mM Tris-HCI buffer. Therefore, this agarase would be applicable as it showed the maximum
activity at the temperature at which the agar is in a sol state. Furthermore, the agarase activities remained
over 90% at 20, 30, and 40°C after 0.5 h exposure at these temperatures. Thin layer chromatography analysis
suggested that Maribacter sp. SH-1 produces extracellular B-agarase, as it hydrolyzes agarose to produce
neoagarooligosaccharides, such as neoagarohexaose (34.8%), neoagarotetraose (52.2%), and neoagarobiose
(13.0%). Maribacter sp. SH-1 and its f-agarase would be useful for the production of neoagarooligosaccha-
rides, which shows functional properties, like skin moisturizing, skin whitening, inhibition of bacterial
growth, and delay in starch degradation.
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Alteromonas sp. MS23 <AF237977>
Pseudoalteromonas sp. TP3 <AF440442>
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Fig. 1. Phylogenetic tree based on almost complete 16S rDNA sequence comparing isolated Maribacter sp. SH-1 strain with
other bacteria. The numbers at the branch node are percentages of bootstrap values (n = 1,000) and numbers in parenthesis are num-

bers in GenBank.
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Fig. 2. Cell growth and agarase activity of Maribacter sp. SH-
1. (M agarase activity [units/I], O cell growth [ODggo)).
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Fig. 3. Effect of pH on agarase activity. (B 20 mM sodium
acetate, pH 4.0-5.0; A 20 mM Tris-HCl, pH 5.0-8.0; ® 20 mM
GTA, pH 8.0-9.0). The reactions were carried out at 30°C in 1 ml
of corresponding buffer containing 0.2% agar and 0.5 ml of
enzyme solution for 30 min. The values obtained at pH 6.0 were
taken to be 100%. All data shown are mean values from at least
three replicate experiments.
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Fig. 4. Effect of reaction temperature on agarase activity. The
reactions were carried out at 20, 30, 40, 50, 60 and 70°C in 1 ml
of 20 mM Tris-HCl (pH 6.0) buffer containing 0.2% agar and 0.5 ml
of enzyme solution for 30 min. The values obtained at 50°C were
taken to be 100%. The relative activities are the averages from
three independent experiments.
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Fig. 5. Heat stability of agarase activity. The enzyme solutions
were pre-incubated at 20, 30, 40, 50, 60 and 70°C for 0, 0.5, 1.0,
1.5 and 2.0 h. The reactions were then carried out at 50°Cin 1 ml
of 20 mM Tris-HCl (pH 6.0) buffer containing 0.2% agar and 0.5
ml of heat-treated enzyme solution for 30 min. The agarase activ-
ities were remained over 90% at 20, 30 and 40°C after 0.5 h expo-
sure at that temperatures.
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Fig. 6. TLC analysis of the hydrolyzed products of agarose by
agarase. The reactions were carried out at 50°C in 20 mM Tris-
HCl (pH 6.0) buffer containing 0.2% agar and 0.5 ml of enzyme
solution for 0, 0.25, 0.5, 1.5, 6 and 13 h. The reaction mixtures
were developed by TLC. (G, D-galactose; NA, neoagarooligosac-
charides; NA2, neoagarobiose; NA4, neoagarotetraose; NA6,
neoagarohexaose).
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