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The purpose of this study was to isolate a new marine agarase-producing bacterium. Agarase can hy-
drolyze agar and agarose to produce agarooligosaccharides or neoagarooligosaccharides, which pos-
sess many physiological functions. Strain DH-3 was isolated from seawater collected from the coast
of Yeosu at Jeollanam province, Korea. A 165 rDNA sequence analysis showed this strain to be
Persicobacter sp. DH-3. Extracellular agarase was prepared from culture media of Persicobacter sp. DH-3
and used for characterization. Relative activities at 20, 30, 40, 50, 60, and 70°C were 50, 55, 70, 100,
90, and 50%, respectively. Relative activities at pH 5, 6, 7, and 8 were 75, 100, 90, and 75%,
respectively. The enzyme showed maximum activity at 50C in a 20 mM Tris-HCl buffer at pH 6. This
enzyme could be useful, as agar is in liquid state at 50C. Agarase activities were maintained at 80%
or more for 2 hr at 20, 30, and 40C. Thin layer chromatography analysis suggested that Persicobacter
sp. DH-3 produced extracellular B-agarases as it hydrolyzed agarose to produce neoagarohexaose and
neoagarotetraose. In addition, zymogram analysis confirmed that Persicobacter sp. DH-3 produces at
least three agar-degrading enzymes with molecular weights of 45, 70, and 140 kDa. Therefore, it is
expected that agarases from Persicobacter sp. DH-3 could be used to produce functional neoagar-

ooligosaccharides.
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Fig. 1. Phylogenetic tree based on almost complete 165 rDNA
sequence comparing strain DH-3 with other bacteria.
The numbers at the branch are bootstrap values and
numbers in parenthesis are accession numbers at NCBI.
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Fig. 2. The growth curve (L) of Persicobacter sp. DH-3 and the
production of agarase () in the presence of 0.2% (w/v)
agar. The highest level of agarase was reached at the
period of lag phase.
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Fig. 3. Effects of reaction temperatures on agarase activities. The
reactions were carried out at 20, 30, 40, 50, 60 and 70C
in 1 ml of 20 mM Tris-HCI (pH 6.0) buffer and 0.5 ml
of enzyme solution for 30 min.
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Fig. 4. Effects of pHs on the agarase activities. 20 mM Tris-HCI
buffer (pH 5.0-8.0) and GTA buffer (pH 8.0-9.0) were
used. The reactions were carried out at 50C in 1 ml of
corresponding buffer and 0.5 ml of enzyme solution for
30 min.
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Fig. 5. Remaining activities of agarase after heat treatments for
defined times. The enzyme solutions were pre-incubated
at 20 (H), 30 (@), 40 (V¥), 50 (@), 60 (O) and 70T (0J)
for 0, 0.5, 1.0, 1.5, 2.0 hr. The reactions were then carried
out at 50T in 1 ml of 20 mM Tris-HCI (pH 6.0) buffer
containing 0.5 ml of heat-treated enzyme solution for 30
min.
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Fig. 6. Zymogram analysis of agarases. The molecular masses
of the enzymes were 45, 70 and 140 kDa. (Lane M size
markers; lane E, agarases).
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Fig. 7. TLC analysis of the hydrolyzed products of agarose by
agarase. The reactions were carried out at 50T in Tris-
HClI (pH 6.0) buffer containing 0.2% (w/v) agar and 0.5
ml of enzyme solution for 5, 10, 15, 20, 25 and 30 min.
The reaction mixtures were developed by TLC. (G, D-
galactose; NA, neoagarooligosaccharides; NA2, neoagar-
obiose; NA4, neoagarotetraose; NA6, neoagarohexaose).
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pH 5,6, 7 & 8ol M o) pHE Atj&4-& ZH2 75, 100, 90, 75% At £ T2 E 20 mM Tris-HCl ¢35 Aol A pH
6.0 2 50CelA A 2AE derilt. & E4s o] dAZHE EAstE 50CAA AL S Yehide
D2 AHdoE f83 548 dddET 2 54+ 20,30 2 40CTAA 247 5 X439 E 80% ©]/d9
ZEGHE BAY. TLC £ 43, Persicobacter sp. DH-3 #59 AN EAE W d L2 13< neo-
agarohexaose$} neoagarotetraose® /33t H OB E B-agaraseE Q= 3. Zymogram A5, Persicobacter
sp. DH-3E Z o] & 45,70 2 140 kDa 2719 357 ol49 FAEHa4E Yastes AL FAT ¢ Yo
22 22, Persicobacter sp. DH-3 @l agaraset 7154 & 713l neoagarooligosaccharides?] A4t 82 & 3l
S AR JlgE



