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In this study, the growth characteristics of an agar-degrading bacterium isolated from seawater sam-
ples collected from Yeongheungdo, Incheon, and the characteristics of its agarase were analyzed. The
16S rRNA gene sequence of the isolated strain was 95% similar to that of the genus Agarivorans, and
thus the isolated strain was named Agarivorans sp. HY-1. When Agarivorans sp. HY-1 was cultured
in a marine broth 2216 medium at 27C and 250 rpm, it showed maximum growth on day 1 and
showed maximum enzymatic activity on day 2. A crude enzyme solution was prepared from secreted
agarase in the culture medium. The extracellular agarase of the Agarivorans sp. HY-1 strain showed
maximal activity at 40C and pH 7.0 (20 mM Tris-HC) with 591.91 U/1. The agarase exhibited relative
activities of 64, 91, 100, 97, 89, and 60% at 20, 30, 40, 50, 60, and 70C, respectively. At pH 5, 6, 7,
and 8, the relative activities were 79, 95, 100, and 55%, respectively. Furthermore, the agarase ex-
hibited >86% residual activity at 20, 30, and 40C for 2 hr and >44% residual activity at 50C after
2 hr. A TLC analysis confirmed that Agarivorans sp. HY-1 produced a-agarase. As the degradation
products of a-agarase have anticancer and antioxidant effects, Agarivorans sp. HY-1 and its agarase

may well prove useful.
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Bacillus subtilis (MT071635)

ﬂ: Simiduia areninigrae M2-5 (NR_117412)
1000 Simiduia areninigrae (KF009683)

Simiduia sp. KLE1111 (FJ229462)

759

503

Escherichia coli (OM045070)

1000 — Bacterium s1cb18 (DQ416550)
L Mucus bacterium 63 (AY654801)

394 Agarivorans sp. HY-1
1000 I: Agarivorans litoreus (NR_134691)

— ﬂ: Agarivorans albus (HE584785)
Agarivorans sp. JAM-Alm (AB426125)

Agarivorans albus HA-1 (KM652205)

Fig. 1. Phylogenetic position of isolated Agarivornas sp. HY-1 based on almost complete 16S rRNA gene sequence. The number
of branch nodes is a percentage of the bootstrap value, and the number in parenthesis after the strain name is the NCBI's

registration number.
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Fig. 2. Cell growths and agarase activities of Agarivornas sp.
HY-1. (O cell growth [ODsoo], @ agarase activity [unit/1]).
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Fig. 3. Effect of reaction temperature on agarase activity. The
reaction was performed at 20, 30, 40, 50, 60, and 70C
for 30 minutes with 1 ml of 20 mM Tris-HCI buffer (pH
7.0, 02% (w/v) agarose) and 0.5 ml of the raw enzyme
solution. Error bars represent the standard deviation of
3 replicates.
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Fig. 4. Effects of pH on the agarase activity. Sodium acetate
buffers (20 mM pH 4.0-5.0, A), Tris-HCI buffer (20 mM
pH 5.0-8.0, O) and GTA (3,3-dimethyl-glutamic acid,
Tris (hydroxymethyl)-aminomethane, 2-amino-2-meth-
yl-1,3-propanediol) buffer (pH 8.0-9.0, ®) were used.
Each buffer contained 0.2% (w/v) agarose. The reaction
was carried out in 1 ml of buffer and 0.5 ml of raw
enzyme solution for 30 minutes at 40°C. Error bars rep-
resent the standard deviation of 3 replicates.
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Fig. 5. Remaining activity of agarase after heat treatment. The
live enzyme solution was pre-incubated at 20 (O), 30 (0J),
40 (2), 50 (@), 60 (m) and 70T (A) for 0, 0.5, 1.0, 1.5
and 2.0 hr. The reaction was carried out at 50C for 30
minutes in 1 ml of 20 mM Tris-HCl (pH 6.0) buffer con-
taining 0.2% (w/v) agarose and 0.5 ml of heat-treated
raw enzyme solution. Error bars represent the standard
deviation of 3 replicates.
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Fig. 6. TLC analysis of the hydrolyzed products of agarose by
agarase. The reactions were carried out at 40C in 20 mM
Tris-HCl (pH 7.0) buffer containing 0.2% agar and 0.5
ml of enzyme solution for 0, 0.25, 0.5, 1, 6, 12 and 24
hr. The reaction mixtures were developed by TLC. (NA,
neoagarooligosaccharides; NA2, neoagarobiose; NA4,
neoagarotetraose; NA6, neoagarohexaose).
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