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Taxonomic characteristics and enzyme activity of mesophile bacteria
isolated from the Saemangeum dyke areas
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Mesophilic bacteria occur commonly in the marine ecosystems
of Korea, and they are a biological resource that produces
various enzymes to be utilized for industry. In the present
study, we isolated mesophilic bacteria from the Saemangeum
dyke, cultured, and evaluated their 16S rRNA gene identities
and enzymes activity. We collected seawater, sand, and tidal
flat samples from Yami island and Munyeo island at the
Saemangeum dyke, and identified the species composition of
mesophilic bacteria using laboratory culture. In addition, the
isolated bacteria were measured hydrolytic activities according
to four enzymes (amylase, esterase, lipases, and protease). As a
result, we succeed to culture 51 strains that belonged to 22
species (two species at St.1, 9 species at St.2, and 11 species at
St.3), and detected high protease activity from 14 strains. These
results show different community structures and hydrolytic
enzymes activities of bacteria cultured from the marine en-
vironment of the Saemangeum dyke, suggesting the possibility
of future industrial use of the bacteria.
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Fig. 1. A map showing three sampling sites (@) in the Saemangeum dyke
area. St.1 and St.2 are located near Yami island, and St.3 is located near
Munyeo island. Saemangeum dyke is indicated in a red dotted line.
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Fig. 2. Different colony forms of bacterial cultures observed in this study.
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Table 1. Information of species and extracellular enzyme activity for cultured SMU strains

SMU No.

25,26
27
28
29
30
31
32
33
34
35
36

37,38
39

40, 45, 46

41
42,48
43
44
47
49,53
50, 60
51
52,56
54
55,58
59
61
62
63
64
65
66
95
96
97
98
136
137, 138
178-180

GenBank accession no.

0Q000876, 0OQ000877
0Q000878
0Q000879
0Q000880
0Q000881
0Q000882
0Q000883
0Q000884
0Q000885
0Q000886
0Q000887
0Q000888, OQ000889
0Q000890

0Q000891, 0OQ000896,
0Q000897

0Q000892
0Q000893, 0Q000899
0Q000894
0Q000895
0Q000898
0Q000900, 0Q000904
0Q000901, 0Q000910
0Q000902
0Q000903, 0Q000907
0Q000905
0Q000906, 0Q000908
0Q000909
0Q000911
0Q000912
0Q000913
0Q000914
0Q000915
0Q000916
0Q000917
0Q000918
0Q000919
0Q000920
0Q000921
0Q000922, 0Q000923
0Q000924-0Q000926

Species matched closest in GenBank
(Accession no.)

Microbulbifer elongatus (MZ569763)
Yoonia maritima (NR126190)

Yoonia maritima (NR126190)
Lutimonas saemankumensis (NR044441)
Yoonia maritima (NR126190)
Algibacter agarivorans (NR118326)
Sulfitobacter marinus (MZ262822)
Sulfitobacter marinus (MZ262822)
Sulfitobacter marinus (MZ262822)
Lutimonas halocynthiae (NR133774)
Litoreibacter ponti (NR134069)
Yoonia maritima (NR126190)
Lutimonas vermicola (NR114026)

Ascidiaceihabitans donghaensis (NR133970)

Algibacter agarivorans (NR118326)
Winogradskyella exilis (NR116736)
Lutimonas halocynthiae (NR133774)
Micrococcus luteus (OM920840)
Roseovarius marisflavi (NR125678)
Alteromonas stellipolaris (KT730061)
Pseudoalteromonas translucida (DQ665801)
Marinobacterium profundum (NR148801)
Marinobacterium profundum (NR148801)
Marinobacter sediminum (MW675231)
Alteromonas genovensis (AM887686)
Alteromonas genovensis (AM887686)
Polaribacter reichenbachii (NR118097)
Pseudoalteromonas elyakovii (EU365549)
Pseudoalteromonas elyakovii (EU365549)
Pseudoalteromonas elyakovii (EU365549)
Pseudoalteromonas translucida (EU365545)
Pseudoalteromonas translucida (EU365545)
Ahrensia kielensis (NR113807)
Pseudoalteromonas distincta (MG388153)
Microbacterium saccharophilum (MN314492)
Pseudoalteromonas distincta (MG388153)
Microbacterium saccharophilum (LT223599)
Pseudoalteromonas distincta (MG388153)
Ahrensia kielensis (NR113807)

16S rDNA
similarity
(%)

99.66
99.14
99.14
99.79
99.07
99.86
98.00
98.00
98.00
99.65
98.92
99.00
98.00

98.30

99.86
97.00
99.65
99.59
99.79
99.93
99.87
98.37
98.30
99.80
99.66
99.72
99.05
99.86
99.86
99.86
99.93
99.93
98.58
99.72
99.57
98.67
99.65
99.86
98.58

Extracellular enzymes activity”

Amylase  Esterase

++

++

Lipase

+

++

Protease
++
++

+++

et

o+
F+

++

-

4+
H
H

+++

F+
o+
+
+

+H

++

*Notes: Activity test of extracellular enzymes is performed by ring size (mm); ring size of amylase, esterase and lipase < 0.01: -
of protease < 1.0: -/ 1.0-1.5: +/ 1.5-2.0: ++ /> 2.0: +++.

/0.01-1.0: +/1.0-2.0: ++ /> 2.0: +++, ring size
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Fig. 3. Taxonomy of class (A), order (B), and family (C) level, and phylogenetic tree (D) inferred with 16S rRNA gene sequences determined in this study
and GenBank reference sequences. The tree was constructed using the Neighbor-joining (NJ) algorithm with the p-distance. Anaerolinea thermolimosa
(Anaerolineales) was used as an outgroup, and reference sequences were taken from type strains (marked superscript T). The strain name and its GenBank
No. were indicated after the species name. In addition, GenBank Nos. of SMU isolates were listed in Table 1. The same taxa in order level were grouped
together, and each sampling site was marked with different color words; red (St.1), green (St.2), and blue (St.3).
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Fig. 4. Hydrolytic enzyme activity of representative strains in this study.
(A) to (D) shows each protease activity rating (A, -; B, +; C, ++; D, +++),
depending on the size of clear zone. In addition, percentage of amylase,
esterase, lipase and protease activities was calculated in this study (E).
Length of clear zone are marked in red lines and scale.

L A1 A o]m(Kim, 2000; Kim et al., 2010), AA| & =] ]| A P.
elyakovii 2 P. translucida -3-2)] protease A-+7} =3 = i}
(Lee et al.,2005; Yu et al.,2009; Kim et al., 2016). B Y& &

1900 TP FRT RS S ANAIE FEIE
O] A% 2 =71 Flth(Yoon, 2010). o]of & A3 o A &2
250 Ad=29] B of| A Y&t /37T protease T

QTR HL 3 A A T/ Ps Aol £ RS

o il oy M
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>—
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Amylase= H&2& 2T W2 7R ZN Fo
£29] F3llE st A dzolth Amylase= /2 v Ee,
A1 o A & B 2] 9F=THLee et al., 1994). Lee et al.
(1994) 4k Q1L 3 ol ] All4#2] amylase E4d o] 7 2] 1}
ERA] oh=thal HArskGled], 2 Aol A s AR A0
e 4= QIGlth o= AR of] A A Sk Aol A
4 Aolet F58= vlo|th

E
3t E A Lof| A B ¥ o2 esterase 2} lipase+= protease
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