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This research confirmed the diversity and characterization of gut microorganisms isolated from the
intestinal organs of Muraenesox cinereus, collected on the Samcheonpo Coast and Seocheon Coast in
South Korea. To isolate strains, Marine agar medium was basically used and cultivated at 37C and
pH7 for several days aerobically. After single colony isolation, totally 49 pure single-colonies were iso-
lated and phylogenetic analysis was carried out based on the result of 165 rRNA gene DNA sequenc-
ing, indicating that isolated strains were divided into 3 phyla, 13 families, 15 genera, 34 species and
49 strains. Proteobacteria phylum, the main phyletic group, comprised 83.7% with 8 families, 8 genera
and 26 species of Aeromonadaceae, Pseudoalteromonadaceae, Shewanellaceae, Enterobacteriaceae, Mor-
ganellaceae, Moraxellaceae, Pseudomonadaceae, and Vibrionaceae. To confirm whether isolated strain
can produce industrially useful enzyme or not, amylase, lipase, and protease enzyme assays were per-
formed individually, showing that 39 strains possessed at least one enzyme activity. Especially the
Aeromonas sp. strains showed all enzyme activity tested. This result indicated that isolated strains have
shown the possibility of the industrial application. Therefore, this study has contributed for securing
domestic genetic resources and the expansion of scientific knowledge of the gut microbial community

in Muraenesox cinereus of South Korea.
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Table 1. Isolation and identification of aerobically cultured microorganisms isolated from the gut microbiomes of Muraenesox cinereiis

M AIV

No Source Isolate NA' R2A" TSA™

pH5 pH7 pH9
1 SC-MG 3C +° + + R + +
2 SC-MG 5D + + + w° + +
3 YS-PG 2B + + + w + -
4 YS-PG 3B + + + - + -
5 YS-PG 3C + + + - + -
6 YS-PG 3D + + + + + w
7 SC-MG 1A + + + - + -
8 YS-PG 2D + + + - + -
9 SC-MG 1C + + + w + +
10 YS-PG 2C - - - - + -
11 SC-MG 4D + + + w + +
12 SC-EG 22D + + + w + -
13 SC-EG 21D + + + w + +
14 SC-EG 4D w w w - + -
15 SC-EG 7C + + + - + +
16 SC-EG 5C + + + + + -
17 SC-EG 1C + + + w + -
18 SC-MG 1B + + + w + +
19 SC-EG 1D + + + w + +

Sam
20 SC-EG 3D + w - - w w
cheon

21 YS-PG 1A w + + w + -
» po SC-MG 2A + + + w + w
23 SC-MG 3B + + + w + w
24 SC-MG 4B + + + - + +
25 SC-EG 6C + + + w + +
26 SC-EG 2B + + + w + w
27 SC-EG 1B + + + w + -
28 SC-EG 5A + + + - +
29 SC-MG 2B + + + w + w
30 SC-EG 5B + + + - + -
31 SC-MG 6D + w - w + +
32 SC-EG 3C - - w - + -
33 SC-EG 1A - w + w + +
34 SC-EG 4B - - + w + -
35 SC-EG 2C - - + - + +
36 SC-EG 4A - - + - + -
37 SC-MG 2C + + + + + +
38 YS-PG 4C + + + + + -
39 YS-PG 4D + + + + + w
40 SC-EG 3A - - - - + -
41 SF-SG 1A + + + - + w
42 SF-SG 4B + + + w + +
43 SF-SG 3B + + + w + +
44 Seo SF-SG 3C + + + w + +
45 SF-SG 4D + + + + + +
46 cheon SE-SG 1C - - ; w + +
47 SF-SG 1D + + + + + +
48 SF-SG 2B + + + - + +
49 SF-SG 1B + - + w + +

I Nutrient agar, . Reasoner’s 2A agar, i, Tryptic soy agar, V. Marine agar, a Well-growth, ® No growth, . Weak growth.
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marine agar Hj A2 UEFSETH

16S rDNA 7|MA9| HSsts 2M

AHE G A Aol Y MAEEREH SV]HoR
28 49 459 165 1DNA €714 49e H"E o2 NCBI
Nucleotide BLAST program, EzbiocloudE At-&3te] A+t &

e BHE A%} A 3R, 85, 13, 15%, 34 $O8
e o v (Table 2), B3] 759 24 75 2 45AHL
Table 3¢] Uehioith. =3 #e 549 A AFE 19

TARAE Fst7] Astod AsFE A48 AtHFig. 1).
Proteobacteria (Gamma- proteobacteria)’} 83.7% = 7} %
AT 7} #9471, Actinobaceria 6.1%, Firmicutes 10.2% = Z+Z}
Ueldth. Proteobacteria #& Aeromonadaceae 39.0%,

Shewanellaceae 24.3%, Morganellaceae 9.8%, Moraxellaceae

Table 2. Isolation and identification of aerobically cultured microorganisms isolated from the gut microbiomes of Muraenesox cinereus

Phylum Class Order Family

Genus Species Number

Intrasporangiaceae

Actinobacteria Actinobacteria_c Micrococcales

Micrococcaceae

—_

Janibacter Janibacter hoylei
Micrococcus aloeverae

Micrococcus . .
Micrococcus antarcticus

Bacillaceae

Firmicutes Bacilli Bacillales

Planococcaceae Kurthia
Carnobacteriaceae

Lactobacillales

Bacillus nealsonii
Bacillus idriensis
Fictibacillus phosphorivorans
Kurthia gibsonii
Desemzia incerta

Bacillus

Fictibacillus

Desemzia

Aeromonadales

Pseudoalteromonadaceae  Pseudoalteromonas

Alteromonadales

Shewanellaceae

Proteobacteria Gammaproteobacteria

Enterobacteriaceae

Enterobacteriales

Morganellaceae Proteus

Moraxellaceae

Pseudomonadales

Pseudomonadaceae

Vibrionales

Aeromonadaceae

Vibrionaceae

Aeromonas bivalvium
Aeromonas enchelein
Aeromonas media
Aeromonas popoffii

Aeromonas salmonicida subsp.
Salmonicida

Aeromonas veronii
Aeromonas rivipollensis
Haemophilus piscium
Pseudonlteromonas undina
Shewanella upenei
Shewanella baltica
Shewanella indica
Shewanella xiamenensis
Shewanella seohaensis
Citrobacter freundii
Proteus hauseri
Proteus alimentorum
Proteus vulgaris
Proteus terrae
Psychrobacter pulmonis
Psychrobacter sanguinis
Psychrobacter phenylpyruvicus
Pseudomonas parafulva
Pseudomonas oleovorans subsp.
Oleovorans
Photobacterium damselae subsp.
Piscicida
Vibrio Vibrio diazotrophicus 1

U | [ S U U (U Y

Aeromonas

Shewanella

Citrobacter

Psychrobacter

e e e e e e T e = DS T N T SN S S NS R SO R

Pseudomonas

—_

—_

Photobacterium
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- SC-EG_21D
% SC-EG_22D

Fig. 1. Neighbour-joining phylogenetic tree determined from the
165 rDNA sequences of bacteria from the gut of Muraere-
sox cinereus. Bootstrap values calculated (from 1,000 rep-
lications).
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Table 3. Representative sequences of an aerobically isolated strains from the gut microbiomes of Muraenesox cinereus
No  Isolate Name Closed strain Closed strain Slmlolarlty Extracellular enzyme activty Auxin Deposited
number (%) Amylase  Lipase  Protease number

1 SC-MG 3C Aeromonas bivalvium CECT 7113 100.00 ++t +t + - NMC4-B106
2 SC-MG 5D Aeromonas bivalvium CECT 7113 100.00 +H + + - NMC4-B108
3 YS-PG 2B Aeromonas bivalvium CECT 7113 100.00 ++ +++ - - NMC4-B149
4 YS-PG 3B Aeromonas bivalvium CECT 7113 100.00 ++ +t - + NMC4-B150
5 YS-PG 3C Aeromonas bivalvium CECT 7113 100.00 ++H +H+ - - NMC4-B152
6 YS-PG 3D Aeromonas bivalvium CECT 7113 100.00 ++ ++ - NMC4-B155
7 SC-MG 1A Aeromonas bivalvium CECT 7113 100.00 +t +t + + NMC4-B98
8 YS-PG 2D Aeromonas enchelein LMG 16331 100.00 ++H +H - - NMC4-B154

SC-MG 1C Aeromonas popoffii CIP 105493 100.00 ++ ++ - - NMC4-B104
10 YS-PG 2C Aeromonas veronii CECT 4257 100.00 +++ +t +t - NMC4-B151
11 SC-MG 4D Aeromonas veronii CECT 4257 100.00 ++H +H+ - - NMC4-B107
12 SCEG 22D Bacillus nealsonii DSM 15077 98.15 - - - - NMC4-B126
13 SC-EG 21D Bacillus idriensis SMC 4352-2 99.05 ++ - - NMC4-B125
14 SCEG 4D Desemzia incerta DSM 20581 98.94 - - - - NMC4-B128
15  SCEG7C Fictibacillus phosphorivorans Ca7T 98.94 +H+ +Ht - - NMC4-B123
16 SC-EG 5C Citrobacter freundii DSM 30039 99.07 - - - NMC4-B121
17 SCEG 1C Citrobacter freundii DSM 30039 99.07 - - - - NMC4-B118
18 SC-MG 1B Janibacter hoylei DSM 21601 100.00 - +t +t - NMC4-B100
19  SCEG 1D Micrococcus aloeverae AE-6 99.04 - - +++  NMC4-B14
20 SC-EG 3D Micrococcus antarcticus T2 100.00 + - - - NMC4-B127
21 YSPG 1A Psychrobacter pulmonis CECT 5989 99.78 - +H+ - ++  NMC4-B148
22 SCMG 2A Psychrobacter sanguinis 13983 100.00 - + + NMC4-B99
23 SC-MG 3B Psychrobacter sanguinis 13983 100.00 - + - + NMC4-B101
24 SC-MG 4B Psychrobacter phenylpyruvicus NBRC 102152 99.86 - + - - NMC4-B103
25  SCEG 6C Proteus terrae N5/687 99.34 - - +++  NMC4-B122
26 SCEG 2B Proteus hauseri ATCC 700826 99.93 - - - +++  NMC4-B115
27 SCEG 1B Proteus alimentorum 08MAS0041 98.74 - ++ - +++  NMC4-B114
28 SCEG 5A Proteus vulgaris ATCC 29905 100.00 - +t +++  NMC4-B113
29 SC-MG 2B Kurthia gibsonii NCIMB 9758 100.00 - - - - NMC4-B101
30 SCEG 5B Pseudomonas parafulva NBRC 16636 98.53 - - - - NMC4-B117
31 SC-MG 6D  Pseudomonas oleovorans subsp. oleovorans ~ DSM 1045 100.00 - ++ ++  NMC4-B109
32 SC-EG 3C Shewanella upenei 20-23R 99.07 - ++ - - NMC4-B120
33 SCEG 1A Shewanella indica Kjw27 98.41 - - +H+ - NMC4-B110
34 SCEG 4B Shewanella indica KJw27 98.94 - ++ - - NMC4-B116
35 SC-EG 2C Shewanella indica Kjw27 99.07 - + - - NMC4-B119
36  SCEG 4A Shewanella indica Kjw27 98.68 - - - - NMC4-B112
37 SC-MG 2C Shewanella xiamenensis S4 100.00 - ++ + - NMC4-B105
38 YS-PG 4C Shewanella seohaensis S7-3 100.00 - +H+ - - NMC4-B153
39 YSPG 4D Shewanella seohaensis S7-3 100.00 - +H+ - - NMC4-B156
40  SC-EG 3A  Photobacterium damselae subsp. piscicidi ~ NCIMB 2058 99.08 - +++ - NMC4-B120
41  SFSG 1A Aeromonas rivipollensis P2G1 100.00 +t +Ht - - NMC4-B173
42 SE-SG 4B Aeromonas media CECT 4232 100.00 ++t ++t - - NMC4-B177
43 SFSG 3B Aeromonas salmonicida subsp. salmonicida ~ ATCC 33658 100.00 o ot - - NMC4-B176
44 SFSG 3C Haemophilus piscium CIP 106116 100.00 +t +Ht - NMC4-B179
45 SFESG 4D Haemophilus piscium CIP 106116 100.00 + +t - - NMC4-B181
46 SE-SG 1C Pseudoalteromonas undina NCIMB 2128 100.00 ++ +++ - - NMC4-B178
47 SESG 1D Shewanella baltica NCTC 10735 100.00 - +Ht +++  NMC4-B180
48 SE-SG 2B Shewanella xiamenensis 54 100.00 - ++t - - NMC4-B175
49 SF-SG 1B Vibrio diazotrophicus NBRC 103148 100.00 + - - + NMC4-B174
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