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Abstract

To isolate aerobically and identify the diversity of halophilic bacteria in the soil around two ports, Daepopogu and
Hwasun Port, on Jeju island, a total 46 halophilic bacteria strains were isolated and phylogenetically analysed. The
isolated strains were divided into 3 phyla, 8 families, 16 genera and 23 species. The main taxa was the Bacilli class,
which included 50.0% of the strains with 3 families, 10 genera and 15 species of Bacillaceae, Exiguobacterium f
and Planococcaceae. The second taxa was the Gammaproteobacteria class, which included 45.7% of the strains with
4 families, 5 genera and 7 species of Aeromonadaceae, Halomonadaceae, Marinobacteraceae and Vibrionaceae. The
isolated strains were tested for hydrolytic enzymes, amylase, lipase and protease activity, and 31 strains showed
activity of at least one enzyme. Furthermore, auxin activity was determined in 7 strains. This study showed that the
isolated strains have possible applications in the food and agricultural industries and have importance as a genetic

resource in Korea.
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Table 1. Isolation and identification of aerobically cultured halophilic bacteria isolated from the soil around the port on Jeju island.

MA®

Media

pH

Temp. (°C)

NaCl (%)

R2A TSA

NA*

Isolate
number

Source

No

30 35 40 45 50

10

+a

DPS-1

W

DPS-2-1

DPS-2-2

+
+

DPS-3-1

DPS-3-2

DPS-3-3

+

4
"

DPS-3-4

DPS-4-1

Daepopogu DPS-5

9
10

11

+

W

DPS-6

port

DPS-7

DPS-8

12
13

+

DPS-9

DPS-10
DPS-11

14
15
16
17
18
19
20
21

W

DPS-12
DPS-13

DPS-14
HSS-1

HSS-2

HSS-3-1

HSS-3-2

22
23

+

HSS-3-3
HSS-4

24
25

W

HSS-5

+z223

+ 2

=B

HSS-6

HSS-7-1
HSS-8-1
HSS-8-2

26
27
28
29
30
31

4
4
4
4
4
4

HSS-9-1

HSS-9-2
Hwasun HSS-10-1

32
33

HSS-11

port

HSS-12
HSS-13

34
35

HSS-14
HSS-15

36
37
38

4
4

HSS-16

HSS-17
HSS-18

39
40
41

W

HSS-19-1

HSS-20
HSS-21

42
43

+

HSS-22
HSS-23

44
45

HSS-24

46

“Nutrient agar

*

Marine agar
*Well-growth
*Weak growth
‘No growth.
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% &S Table 39| YERHRATE Table 2014 ®= H}
9} 7Z+o| Firmicutes (Bacilli)7} 50.0%% $H=7F =32
Proteobacteria (Gammaproteobacteria) 45.7%, Actinobacteria
43%% Yebgth 713 ¥ =7 £ Firmicutes -2
Bacillaceae 60.9%, Planococcaceae 21.7%, Exiguobacterium_f
7F174%2 TAEJLH, F 35 105 155 0] =AU
B Aol 7HE Eol —u:?i]% BacillaceaeH= Bacillus sp.
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Hur, 1996; Yang et al., 2005; Nam et al., 2012), 5©]3}
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YAz ojQeEel Bol olFoiA 76l et
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Zo] 7502 ™ Halomonas £°| 743, Vibrio £°] 6
5, Cobetia 0] 545, Oceanisphaera <] 24, 12
2 EATH 2 AoA Ee
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Table 2. Phylum analysis of aerobically cultured halophilic bacteria isolated from the soil around the port on Jeju island.

Phylum Class Order Family Genus Species Number
Actinobacteria Actinomycetia Micrococcales Micrococcaceae Kocuria Kocuria palustris
Firmicutes Bacilli Bacillales Bacillaceae Alkalihalobacillus  Alkalihalobacillus hwajinpoensis
Bacillus Bacillus paranthracis
Bacillus licheniformis
Bacillus velezensis
Halobacillus Halobacillus salinus
Halobacillus trueperi
Mesobacillus Mesobacillus selenatarsenatis
Oceanobacillus Oceanobacillus iheyensis
Priestia Priestia megaterium
Rossellomorea Rossellomorea vietnamensis
Sutcliffiella Bacillus aequororis

Exiguobacterium_f Exiguobacterium

Planococcaceae Planococcus LTZG s
Planococcus maitriensis
Proteobacteria Gammaproteobacteria Aeromonadales ~ Aeromonadaceae  Oceanisphaera Oceanisphaera psychrotolerans

Oceanospirillales Halomonadaceae ~ Cobetia Cobetia amphilecti

Cobetia marina

Halomonas Halomonas hydrothermalis

Halomonas venusta
Pseudomonadales Marinobacteraceae Marinobacter Marinobacter sediminum
Vibrionales Vibrionaceae Vibrio Vibrio neocaledonicus

Exiguobacterium mexicanum
Exiguobacterium oxidotolerans
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¥ Bacillus velezensis, Cobetia amphilecti Marinobacter
sediminum®} 657} 2|%¥ Vibrio neocaledonicus 4=
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Fig. 1. Hydrolytic enzyme activity results of representative strains in this study.
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Table 3. Representative sequences of an aerobically cultured halophilic bacteria isolated from the soil around the port on Jeju island.

Isolate . Closed strain ~ Similarity  EXtracellular enzyme activity . Deposited
No Number Closed strain number (%) Al Iy b Auxin number
ylase ipase rotease
1 DPS-1 Rossellomorea vietnamensis 15-1 99.22 -4 - - - NMC5-B65
2 DPS-2-1 Alkalihalobacillus hwajinpoensis SW-72 99.00 +++ - +H+ - NMC5-B66
3 DPS-2-2  Alkalihalobacillus hwajinpoensis SW-72 97.92 +++ - ++ - NMC5-B67
4  DPS-3-1  Bacillus paranthracis Mn5 99.09 +++ - -+ - NMC5-B68
5 DPS-3-2  Kocuria palustris DSM 11925 99.64 - - + - NMC5-B69
6 DPS-3-3  Bacillus licheniformis ATCC 14580 98.19 + - - - NMC5-B70
7 DPS-3-4  Kocuria palustris DSM 11925 99.64 - - + - NMC5-B71
8 DPS-4-1  Alkalihalobacillus hwajinpoensis SW-72 99.37 +++ - +H+ - NMC5-B72
9 DPS-5 Halobacillus salinus HSL-3 98.26 - - ++ - NMC5-B73
10 DPS-6 Priestia megaterium NBRC 15308 98.45 +++ - - ++ NMC5-B74
11 DPS-7 Mesobacillus selenatarsenatis SF-1 97.60 +++ - - - NMC5-B75
12 DPS-8 Oceanobacillus iheyensis HTES831 98.64 +++ - - - NMC5-B76
13 DPS-9 Exiguobacterium mexicanum 8N 98.92 +++ - - - NMC5-B77
14 DPS-10  Halobacillus trueperi DSM 10404 98.63 +++ - - - NMC5-B78
15 DPS-11 Bacillus aequororis M-8 99.62 +H++ - - - NMC5-B79
16 DPS-12  Marinobacter sediminum R65 99.62 - ++ - - NMC5-B80
17 DPS-13  Halobacillus trueperi DSM 10404 99.28 -+ - - - NMC5-B81
18 DPS-14  Bacillus velezensis CR-502 98.19 - - - - NMC5-B8§2
19 HSS-1 Halomonas hydrothermalis Slthf2 99.45 - - - - NMC5-B83
20 HSS-2 Halomonas hydrothermalis Slthf2 99.63 - - - - NMC5-B84
21 HSS-3-1  Exiguobacterium mexicanum 8N 98.92 +++ - +++ - NMC5-B85
22 HSS-3-2  Vibrio neocaledonicus NC470 99.72 +++ - -+ - NMC5-B86
23 HSS-3-3  Vibrio neocaledonicus NC470 99.72 +++ - +++ - NMC5-B87
24 HSS-4 Halomonas hydrothermalis Slthf2 99.26 - - - +++ NMC5-B88
25 HSS-5 Halomonas hydrothermalis Slthf2 99.73 - - - +++ NMC5-B89
26 HSS-6 Halomonas hydrothermalis Slthf2 99.73 - - - +++ NMC5-B90
27 HSS-7-1  Vibrio neocaledonicus NC470 99.35 +++ - -+ - NMC5-B91
28 HSS-8-1  Vibrio neocaledonicus NC470 99.16 +++ - -+ - NMC5-B92
29 HSS-8-2  Vibrio neocaledonicus NC470 99.17 - - - - NMC5-B93
30 HSS-9-1  Planococcus LTZG s MKU009 99.28 - - - - NMC5-B%4
31 HSS-9-2  Planococcus LTZG s MKU009 99.28 - - - - NMC5-B95
32 HSS-10-1 Planococcus maitriensis S1 98.96 - - - - NMC5-B9%6
33  HSS-11 Cobetia amphilecti KMM 1561 97.73 - - - - NMC5-B97
34 HSS-12  Halomonas venusta DSM 4743 99.28 - - + - NMC5-B98
35 HSS-13 Cobetia marina JCM 21022 98.92 - - - - NMC5-B99
36 HSS-14 Cobetia marina JCM 21022 99.37 - - - - NMC5-B100
37 HSS-15  Planococcus LTZG s MKU009 98.39 - - +++ - NMC5-B101
38 HSS-16  Cobetia marina JCM 21022 98.75 -+ - - - NMC5-B102
39 HSS-17 Cobetia marina JCM 21022 99.64 =+ - - - NMC5-B103
40 HSS-18  Exiguobacterium oxidotolerans ~ JCM 12280 99.46 +++ - + - NMC5-B104
41 HSS-19-1 Planococcus LTZG s MKU009 99.01 +++ - ++ - NMC5-B105
42 HSS-20 Vibrio neocaledonicus NC470 98.75 -+ - + - NMC5-B106
43 HSS-21 Oceanisphaera psychrotolerans LAM-WHM-ZC  99.07 +++ - - +++ NMC5-B107
44 HSS-22  Oceanisphaera psychrotolerans LAM-WHM-ZC  99.07 +++ - - +++ NMC5-B108
45 HSS-23  Exiguobacterium oxidotolerans ~ JCM 12280 99.46 +++ - + - NMC5-B109
46 HSS-24  Halomonas hydrothermalis Sithf2 99.26 - - - +++ NMC5-B110

 No activity
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