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In this study, we isolated about 70 bacterial strains from
terrestrial and marine environments in Jeju island, and finally,
total 21 strains were obtained based on the 16S ribosomal RNA
gene sequence analysis. These isolated strains were classified
into 16 genera of 5 classes and were identified as an unrecorded
species in the Republic of Korea. As a result of the substrate
utilization and capability for polymer degradation, the phy-
siological phenotypes for acid resistance and halophilic
bacteria were observed to be distinct from each other, except
for some acid resistance strains. This study might provide basic
information on utilization for indigenous microorganisms.

Keywords: Jeju, acidophiles, bacteria, halophiles, marine sedi-
ment, soil
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Table 1. Geological information and bacterial strains with closest neighbors for acid resistance and halophiles from Jeju island

Growth range 16S rRNA
Isolation . . . . NIBR Accession
source Strain  pH  NaCl Closest taxon gene 1% Classification (Phylum; Class; Order: Family) number
(opt)  (opt) homology
4-10  0-1 . . Lo - . .
h5 @ ) Bacillus velezensis 99.93%  37.0 Firmicutes; Bacilli; Bacillales; Bacillaceae NIBRBAC000499677
ng 49 01 Bacillus subtilis 99.93% 37.0 Firmicutes; Bacilli: Bacillales; Bacillaceae NIBRBAC000499681
(7) (0)  subsp. subtilis
h10 4(_7])0 (26; Bacillus megaterium 100.00%  37.0 Firmicutes, Bacilli; Bacillales, Bacillaceae NIBRBAC000499679
hll ;? 0;8)'5 Cohnella xylanilytica  99.22%  60.8 Firmicutes, Bacilli; Bacillales, Bacillaceae NIBRBAC000499676
Soil
5-9 0-1 Pseudomonas o Proteobacteria; Gammaproteobacteria;
Ad 7 (0)  granadensis 99.39% 395 Pseudomonadales; Pseudomonadaceae NIBRBAC000499678
DI 59 0-0.5 Chryseobacterium 9924% 583 Bacteroidetes,; Flavobacteriia; Flavobacteriales; NIBRBAC000499683
7 (0)  taklimakanense e ™ Flavobacteriaceae
5-8 0  Aquamicrobium o Proteobacteria; Alphaproteobacteria; Rhizobiales;
D2 7 (0) lusatiense 99.65% 629 Phyllobacteriaceae NIBRBAC000499682
59 0-1 Pseudomonas o Proteobacteria; Gammaproteobacteria;
AS3-9 7 (0)  monteilii 99.73% 649 Pseudomonadales; Pseudomonadaceae NIBRBAC000499680
PS02 5-9 1-3  Polaribacter 99.79%  32.6 Bacteroidetes,; Flavobacteriia; Flavobacteriales; NIBRBAC000501566
7 (3) marinaquae e " Flavobacteriaceae
59 1-3 . . o Proteobacteria; Gammaproteobacteria,
PS03 ) 3) Shewanella japonica ~ 99.65%  43.0 Alteromonadales: Shewanellaceae NIBRBAC000501567
PS04 08 U o astriarenae  99.64% a5 Lrotecbacteria; Gammaproteobacieria; NIBRBAC000501568
7 3) Vibrionales, Vibrionaceae
5-8 1-5  Vibrio o Proteobacteria; Gammaproteobacteria;
PS08 7 (3) neocaledonicus 99.72% 444 Vibrionales, Vibrionaceae NIBRBAC000501569
PSW10 68 1-3  Photobacterium 99.51%  43.0 Proteobacteria; Gammaproteobacteria, NIBRBAC000501570
7 (3)  swingsii e " Vibrionales; Vibrionaceae
5-9 1-5  Salinibacterium o Actinobacteria; Actinobacteria; Micrococcales;
hb6 7 (3) amurskyense 99.93% 392 Microbacteriaceae NIBRBAC000501571
Marine 5v8 1-5  Pseudoclavibacter o Actinobacteria; Actinobacteria; Micrococcales;
sediment hby 7 (3)  helvolus 99.72% 712 Microbacteriaceae NIBRARC000501580
5-9 1-3  Idiomarina o Proteobacteria; Gammaproteobacteria;
Ke 7 (3) ramblicola 99.58% 462 Alteromonadales; Idiomarinaceae NIBRBAC000501572
59 1-4 . o o Proteobacteria; Gammaproteobacteria,
THC ) 3) Cobetia amphilecti 99.59%  62.0 Oceanospirillales: Halomonadaceae NIBRBAC000501573
59 1-3  Oceanibulbus o Proteobacteria; Alphaproteobacteria;
GAl 7 (3) indolifex 100.00% 652 Rhodobacterales; Rhodobacteraceae NIBRBAC000501581
DIJ1 9 13 Bacillus berkeleyi 99.80%  38.5 Firmicutes,; Bacilli; Bacillales; Bacillaceae NIBRBAC000501574
(OENE)
59 1-3  Marinobacter o Proteobacteria; Gammaproteobacteria,
b2 7 (3) sedimium 99-10% - 61.6 Alteromonadales; Alteromonadaceae NIBRBAC000501575
59 1-3  Microbulbifer o Proteobacteria; Gammaproteobacteria;
D14 7 (3)  hydrolyticus 99:45% 350 Cellvibrionales; Microbulbiferaceae NIBRBAC000501576
2 AG-E Fote] =SS0 A ser e EAE Hop -85 LS A 2 &8 4= Qe 713 Al
&, o) E4gbg o mrE Sl 4R S B F Aolth & A7E Fote] BelE 2150) RS 5y
9 oo Qlof il F AT 72 RS ATL S AL A of e urk A B AT obher 2.
olt}. 3k, o] 5 nAE O] GAA BAE Folo] el oz
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Firmicutes (=), Bacilli (Z); Bacillales (Z); Bacillaceae (Zf)

Bacillus velezensis strain hS

hSFFE T3 PAS Uehfglon, sfmepolc). 22
U o] A2 SlAo| ot A7 2= 30°C 3L R2A Hfj ] of| A
ZF AT 16S IRNA S A2} A1) B4 A3} Bacillus vele-
zensis CR-5022}99.9% A=42 2937, DNAG+C &=
37 mol% %t}

N-acetyl-D-glucosamine, p-glucosidase (esculin hydrolysis),
adipate, malate, citrate, D-glucose, L-arbinose, -galactosidase
(PNPG) S-of oFA ¥H3-2 1 9131, D-maltose, protease (gelatin
hydrolysis), arginine dihydrolase, nitrate 2 (NO;"— NO,)
5ol 249 W8-S B it 5L lipase (C14), valine arylamidase,

a-mannosidase, trypsin, p-glucuronidase -l 4 ¥F-3-0| &

Zrz| 1tk Hb cystine arylamidase, leucine arylamidase, acid
phosphatase, esterase (C4), naphtol-AS-BI-phosphohydrolase,
esterase lipase (C8) S0 FA HF2-& YE }ich

Bacillus subtilis subsp. subtilis strain h8

h8wt5= T8 S e )la T Eofolw 224 9
A2 Bl o}, A7 22 = 30°C 301 R2A Hj 2| o[ A] 2 AY
25 Th 16S rRNASGAR A BAAZAT} Bacillus subtilis
subsp. subtilis ATCC 60513} 99.9% 4542 H 3 th. DNA G
+ C $HF2 37 mol%o|th.

N-acetyl-D-glucosamine, B-glucosidase (esculin hydrolysis),
B-galactosidase (PNPG) 5ol %A W2 H§l1, caprate,
phenyl-acetate, indole AJ4J, arginine dihydrolase, nitrate 2+
(NO; —NOy) 5of 24 W22 1 ¢t} Esterase (C4), naphtol-
AS-BI-phosphohydrolase, esterase lipase (C8), a-galactosidase,

a-glucosidase 501 9FA HH-3-2; lipase (C14), valine arylamidase,

a-mannosidase, trypsin, B-glucuronidase, o-fucosidase 5-of|+=

=73 o= HER Ak

Bacillus megaterium strain h10

R0 I3 b & e o, et apolc), 22
Ue] 42 glalo]ck, 44 £E 30°CH.0m R2A WjZ|o A
ZF ATk 16S rRNA 444 A #4123} Bacillus
megaterium ATCC 145813} 100%2] A-5Al2 H Itk DNA
G+ C §=2 37 mol%o] 3Tt

N-acetyl-D-glucosamine, B-glucosidase (esculin hydrolysis),
D-glucose, L-arbinose, B-galactosidase (PNPG) 5-¢f %54 vt
S-S W §l1, caprate, phenyl-acetate, indole A§A, arginine
dihydrolase, Nitrate (NO; — NOy) S-0f &4 8122

St} Esterase (C4), naphtol-AS-BI-phosphohydrolase, esterase

lipase (C8), o-galactosidase, a-glucosidase S-°f %94 HH-3-2,
lipase (C14), trypsin, B-glucuronidase, o-fucosidase 5ol <= =

73 Hhe& HER Itk

Cohnella xylanilytica strain h11

hlLg2 T P4 et gl o m, eemefolth. 22
U o] A2 slAfol ok A 251 30°C 3o R2A Hlj ] of| 4]
ZF AT hl11-2 Cohnella xylanilytica MX21-22}12] 16S
RNA §-AF=7199.2%%th DNA G + C THF2-60.8 mol% =
e Qlek

B-Galactosidase (PNPG), B-glucosidase (esculin hydrolysis),
D-glucose+= %Al HH3-2- 1 ¢4 © 1} phenyl-acetate, nitrate 2+

Y(NO; " — NOy), protease (gelatin hydrolysis), N-acetyl-D-

glucosamine, malate, citrate+= 24 WH-3-2- 2 %t} D-Glucose
E=EA Yo 7 0] @753}, D-ribose, L-serine, L-arabinose,
glycogen L-fucose, D-sorbitol, citrate, L-histidine, L-proline,
N-acetyl-D-glucosamine, acetate= EtA O 2 0]-83}%] &
%t} a-Gglucosidase, p-galactosidase, naphtol-AS-BI-phos-
phohydrolase, esterase lipase (C8), a-galactosidase, esterase
(C4)+= 94 ¥H3-2 H ¢ O 1, alkaline phosphatase, acid pho-

sphatase, cystine arylamidase, p-glucosidase, N-acetyl-p-

glucosaminidase, lipase (C14), valine arylamidase, trypsin, -

glucuronidase, o-fucosidase+= o4 W3- H §ith.

Bacillus berkeleyi strain DJ1

DIl 13 Qb4lolnl, vrcfmeolch, Zauje) He
Sljo|}, 47 S 30°C 00 R2A Wl I0)A] 2 Akt
Atk DI1-E, 16S rRNA -2 A} Ag BEA1A3}, Bacillus ber-
keleyi KCTC 127182} 99.8% 45412 H AT DNAG+C 3+
22 38.5 mol%= TH2FE| Qi ch

Nitrate -€(NO; —NOy), D-glucose, D-mannitol, malate,

citrate, phenyl-acetate:= 954 ¥F-3-2 . O}, indole 2§43,

glucose acidification, arginine dihydrolase, B-galactosidase
(PNPG), N-acetyl-D-glucosamine, caprate, adipate+= 243 1}
S-S HYth D-Glucose, L-histidine, 2-ketogluconate, L-
proline, N-acetyl-D-glucosamine, glycogen, L-serine= &4~

o7 o]87153}A| 9k, D-mannitol, citrate, malonate, ace-

tate, lactate, 5-ketogluconate, 3-hydroxy-benzoate+= g4~
S 7 o]g3}x] &3lt}. Alkaline phosphatase, esterase (C4),
esterase lipase (C8), naphtol-AS-BI-phosphohydrolase+= 954

32 H oL lipase (Cl14), leucine arylamidase, valine

Korean Journal of Microbiology, Vol. 55, No. 3
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arylamidase, cystine arylamidase, trypsin, acid phosphatase, 3
galactosidase, f-glucuronidase, a-glucosidase, -glucosidase,
N-acetyl-B-glucosaminidase, a-mannosidase, o-fucosidase+=

=74 W= HAth

Firmicutes (2); Bacilli (ZY; Bacillales (Z); Paeniba—
cillaceae (2f)

Cohnella xylanilytica strain h11

hl19t5= 0% /& Uehliglen, g ool 2=
U o] A2 slAfo|t}, AR 2= 30°C R R2A HjA] o A
ZF AASFA T h11-& Cohnella xylanilytica MX21-22}+2] 16S
tRNA F-AHE7199.2% Stk DNA G + C 32 60.8 mol% 2
ek

B-Galactosidase (PNPG), B-glucosidase (esculin hydrolysis),
D-glucose= %A HH3-2 X ¢ © L} phenyl-acetate, nitrate 2+

2(NO; " — NOy), protease (gelatin hydrolysis), N-acetyl-D-

glucosamine, malate, citrate=-2-4J ¥H-3-2 It} D-glucose
L4 0 2 0] 871538}, D-ribose, L-serine, L-arabinose,
glycogen L-fucose, D-sorbitol, citrate, L-histidine, L-proline, N-
acetyl-D-glucosamine, acetate+= 49 © & 0]-8-5]%] 551t o-
Glucosidase, p-galactosidase, naphtol-AS-Bl-phosphohydrolase,
esterase lipase (C8), a-galactosidase, esterase (C4)+= FA] HE

S5 H ¢ O 14, alkaline phosphatase, acid phosphatase, cystine

arylamidase, B-glucosidase, N-acetyl-B-glucosaminidase, lipase
(C14), valine arylamidase, trypsin, -glucuronidase, a-fucosidase

€54 iee 23k

Proteobacteria (&£); Gammaproteobacteria (&Y); Pseu—
domonadales (Z); Pseudomonadaceae (Zf)

Pseudomonas granadensis strain A4

Ad=t = TR A olH, 540l Qlew, I+t FEjolch
=24 g = circular, raised, entire©| 1, R2A, 30°Coj| 4] 32
vjefsl =@ Moltk 16S rRNA {34} Ad #4147
Pseudomonas granadensis F-278,7702} 99.59%2] A4S
2tk DNA G + C &2 59.5 mol%ith

Arginine dihydrolase®]| 4] HF-3-0| 31, nitrate HE(NO;
— NO»), indole X843, glucose acidification, B-glucosidase,
protease, B-galactosidase, D-mannose 5ol 24 HE3-o|th.
Citrate, L-histidine, 4-hydroxy-benzoate-2 EtAL O 7 o] &
7}Fs-8k, D-mannitol, D-glucose, salicin, D-melibiose, L-

fucose, D-sorbitol, L-arabinose, propionate, caprate, valerate -5

=32l Al Alssd Al3E

2 Et49] O 7 0]85}K] B3t} Alkaline phosphatase, esterase
(C4), esterase lipase (C8), lipase (C14), leucine arylamidase,

valine arylamidase 2] 2442 XY 1 ¢lith

Pseudomonas monteilii strain AS3-9

AS3-9tF= TIF 500, &-54d0] 3o, Tht FE
o|t}. S 2 g circular, raised, entire©] =, R2A, 30°C ]|
A 2 vl Fste 2lAoltt 16S rRNA F-3AF A d E4 47}
Pseudomonas monteilii ATCC 7004762} 99.73%2] AF=4-S
HAth DNA G + C $F2 64.9 mol%o]t}.

Arginine dihydrolase, urease, D-glucose, L-arabinose, glu-
conate, caprate®]] %A} HF-3-0| 11, nitrate T-L(NO; — NOy),
indole A4, glucose acidification, B-glucosidase, protease, B-
galactosidase, D-mannose, D-mannitol o] 4] W-g-o]t} D-
Glucose, L-arabinose, propionate, citrate, L-histidine, 2-keto-
gluconate, 4-hydroxy-benzoate, L-proline, D-ribose, inositol
2 B0 2 o] 71531, D-mannitol, salicin, D-melibiose,
L-fucose, D-sorbitol, caprate, valerate, L-rhamnose, N-acetyl-
D-glucosamine, D-sucrose, D-maltose, itaconate, suberate,
malonate, acetate, lactate 2 BHA Y © 2 0| 835}7] F3ic) Al-
kaline phosphatase, esterase (C4), esterase lipase (C8), leucine
arylamidase, valine arylamidase, acid phosphatase, naphtol-
AS-BI-phosphohydrolase-2- %A], cystine arylamidase, trypsin,
a-chymotrypsin, o-galactosidase, B-galactosidase, B-glucuro-

nidase, o-glucosidase, B-glucosidase2 A © 2 2% A ch

Bacteroidetes (5); Flavobacteriia (&l); Flavobacteriales
(2); Flavobacteriaceae (2f)

Chryseobacterium taklimakanense strain D1

Dlato= T3 401, 540l Jlow, Ikt Fejolch
==Y FE+= circular, raised, entireo] ™, R2A, 30°Cof 4] 2
ol wjekaln @ Alolc}. 168 rRNA §84 Aol 24247}
Chryseobacterium taklimakanense NCTC 13530%}99.24% 9]
AEALS Bt DNA G + C 3582 58.3 mol%o]|th

Glucose acidification, arginine dihydrolase, urease, protease
(gelatin hydrolysis), B-galactosidase (PNPG), D-glucose, L-
arabinose, D-mannose, D-mannitol, N-acetyl-D-glucosamine,
D-maltose, gluconate, caprate®]] %54 WH-3-0] 1L, nitrate T+
(NOs"—NOy), indole 2J/d, B-glucosidaseo] 574 HF-g-oJt}.
D-Mannitol, D-glucose, L-fucose, D-sorbitol, L-arabinose,
propionate, L-proline, L-rhamnose, N-acetyl-D-glucosamine,

D-ribose, inositol, D-sucrose, D-maltose2 E+tA YO 2 o]-&
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731, salicin, D-melibiose, 3-hydroxy-butyrate, 4-hydroxy-
benzoate, itaconate, suberate, malonateS BFAY 0 & o]-83}
A] B3t} Alkaline phosphatase, esterase (C4), esterase lipase
(C8), leucine arylamidase, valine arylamidase, cystine aryla-

midase, trypsin 52] 984 Hk-3-0] THEHE| Qi)

Polaribacter marinaquae strain PS02

PSO02+t= T13 57/d 01, -5/ 0] Qlom, I+t FEjo]
t}. 24 e circular, raised, entire©] =], MA, 30°Coj|A]
29 ujeksb wgholrt 16S rRNA S-4<} A1 KAz at
Polaribacter marinaquae RZW3-22} 99.79%2] A4S =
%t} DNA G + C g5F2 32.6 mol%©|t}.

Protease, urease, N-acetyl-D-glucosamine©]] %A HF-3-0] 31,
nitrate E-F(NO; "— NOy), indole A4, glucose acidification,
arginine dihydrolase, p-glucosidase (esculin hydrolysis), B-
galactosidase (PNPG), D-glucose, L-arabinose, citrate, phenyl-
acetate©]] 24 H-3-0]c}. L-arabinose, caprate, inositol, malonate,
acetate S Bt © 2 o] 7135}, D-mannitol, D-glucose,
salicin, D-melibiose, L-fucose, D-sorbitol, 2-ketogluconate,
3-hydroxy-butyrate, 4-hydroxy-benzoate, L-proline, L-rhamnose,
N-acetyl-D-glucosamine, D-ribose-2 §4~ 9 © & 0] 83}%] &
3ttt Alkaline phosphatase, esterase (C4), esterase lipase (C8),
lipase (C14), leucine arylamidase, valine arylamidase, trypsin,
a-chymotrypsin, acid phosphatase, naphtol-AS-BI-phospho-
hydrolase 2] 4 o] kAo 72 T L Qi)

Proteobacteria (=), Alphaproteobacteria (Zl); Rhizo—
biales (Z); Phyllobacteriaceae (Zf)

Aquamicrobium lusatiense strain D2

D2+ 1% /dolH, &5/ 0] slew, Ikt FEjolth =
24 e circular, raised, entire©| ™, R2A, 30°Cof| 4] 2
wjoksl] B4o]c). 165 rRNA §47k A% B4 23} Agua-
microbium lusatiense S12}99.65%2] A=42 H $ith. DNA
G+ C 32 62.9 mol%o]t}.

Arginine dihydrolase, urease, D-glucose, L-arabinose, D-
mannose, D-mannitol, N-acetyl-D-glucosamine, D-maltose,
gluconate, caprate, adipate, malate ]| %FA] WF-3-0] 17, indole A}
A, B-glucosidaseo]] 24 Wk2-o|t}. D-Mannitol, D-glucose,
acetate, lactate, L-alanine2 §+A Y © 2 0]-& 756}, salicin,
D-melibiose, L-fucose, D-sorbitol, L-arabinose, caprate, citrate,
2-ketogluconate, 4-hydroxy-benzoate, L-rhamnose, D-ribose,

D-sucrose, D-maltose, itaconate-2 EtA ¢ © 2 0]-835}%] 53t

t}. Alkaline phosphatase, esterase (C4), esterase lipase (C8),
lipase (C14), leucine arylamidase, valine arylamidase, cystine

arylamidase, trypsin 52| 984 Ws-o] TEE )

Proteobacteria (Z); Gammaproteobacteria (&), Alter—
omonadales (=), Idiomarinaceae (Zf)

Idiomarina ramblicola strain KC

KCot= I8 5o, it foloh Z=Y o] 42 2]
Aot} /g4 2= 30°C e MA v x]of| A 2 476k3L
t}. 16S rRNA AR} B4 A3} Idiomarina ramblicola R22 2}
99.6% A 243 At DNA G + C §:2 46.2 mol%= I
2 ek

Protease (gelatin hydrolysis)= %Al HF3-2 Wl oL, B-

galactosidase (PNPQG), B-glucosidase (esculin hydrolysis), D-

glucose, caprate, phenyl-acetate, indole *§4J, arginine di-

hydrolase, nitrate H(NO; —NOy), urease, adipate, glucose

acidification, citrate, L-arbinose, D-mannitol =24 ¥F-3-&
At} D-Glucose, D-ribose, glycogen, malonate, L-histidine, N-

acetyl-D-glucosamine, acetate = 243 W3- X 1t} Naphtol-

AS-BI-phosphohydrolase, esterase lipase (C8), esterase (C4),

leucine arylamidase, alkaline phosphatase, acid phosphatase

= YA WSS B O, a-glucosidase, B-galactosidase, a-
galactosidase, cystine arylamidase, f-glucosidase, N-acetyl-f3-
glucosaminidase, lipase (C14), valine arylamidase+= 4] 1t
& Hrt

Proteobacteria (), Gammaproteobacteria (&), Ocean—
ospirillales (£); Halomonadaceae (Z})

Cobetia amphilecti strain THC

THC34 17 40 11, wrefmogoloh. Sauje] A
SlAjolth A4 2= 30°C e MA Hj %ol A & AYst
ATt Cobetia amphilecti CCUG 495602} 99.6% 16S rRNA -5
AR A4S Btk DNA G + C 342 62.0 mol% = 33
= Ak

Citrate, B-galactosidase (PNPG), D-glucose, gluconate,

D-maltose, malate:= %A} HF-3-2- 1 ¢ © U}, protease (gelatin

hydrolysis), B-glucosidase (esculin hydrolysis), caprate, phenyl-
acetate, indole A§4, arginine dihydrolase, nitrate 2-F(NO; —
NO,), glucose acidification, N-acetyl-D-glucosamine, L-arbinose
= 2.4 vk-2-2 1 it} D-Ribose, malonate, lactate, acetate, D-

glucose, L-serine, D-mannitol, D-maltose+= Bt4A9 0 2 o]&
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7F53H4, citrate, L-histidine, N-acetyl-D-glucosamine, caprate,
valerate, salicin, L-rhamnose, itaconate, 5-ketogluconate+ &t
490 &2 0]85}%] Z5tr} Naphtol-AS-Bl-phosphohydrolase,
esterase lipase (C8), esterase (C4), leucine arylamidase, alka-
line phosphatase, acid phosphatase, a-glucosidase+= ¥4 H-3-
2 ® 3] 01, B-galactosidase, a-galactosidase, a-chymotrypsin,

cystine arylamidase, -glucosidase, N-acetyl-p- glucosaminidase,

trypsin, B-glucuronidase, a-fucosidase+= 24 ¥H-2 R At

Proteobacteria (=); Alphaproteobacteria (Z); Rhodo—
bacterales (Z); Rhodobacteraceae (Z2f)

Oceanibulbus indolifex strain GA1

GAltT= I3 342 Uehfislen, sefjrefelct =
2Y o] A2 iAot} A 2 m1=30°C 321 MA Hj | of| A
ZF AASFA Y. Oceanibulbus indolifex HEL-453} 100% 16S
tRNA -2 45412 B3k DNA G+ C g3 65.2mol%
= e Sl

Nitrate ZF(NO;” — NOy), indole A4}, glucose acidifi-
cation, B-glucosidase (esculin hydrolysis), protease (gelatin
hydrolysis), B-galactosidase (PNPG), N-acetyl-D-glucosamine,
caprate, adipate, malate, citrate, phenyl-acetate =24 H-3-2
R it} D-Mannitol, D-glucose, D-sorbitol, L-arabinose, pro-
pionate, caprate, valerate, citrate, L-histidine, N-acetyl-D-
glucosamine, acetate, glycogen, 3-hydroxy-benzoate, L-serine
= 24 U823 HIt) Esterase (C4), esterase lipase (C8),
leucine arylamidase+= A HF-2 E O lipase (C14),

cystine arylamidase, trypsin, a-chymotrypsin, a-galactosidase,

B-galactosidase, B-glucuronidase, a-glucosidase, B-glucosidase,

N-acetyl-B-glucosaminidase, a-fucosidase =24 ¥F-3-2- H itk

Proteobacteria (£); Gammaproteobacteria (&), Alter—
omonadales (=), Alteromonadaceae (Zf)

Marinobacter sediminum strain DJ2

DIt 7S4S ek 9o m, s mopol et B2
Yo} e slalo|ch A7 L5 30°CH0m MA HiX|o]A
S AP 165 RNA S22 454 423, Mart-
nobacter sediminum R651} 99.1%%ic}h. DNA G + C ke
61.6 mol%= &= i)

Nitrate HI(NO;” — NOy), B-glucosidase (esculin hydro-
lysis), protease (gelatin hydrolysis), f-galactosidase (PNPG),

D-glucose, caprate, adipate, malate, citrate, phenyl-acetate+—

=32l Al Alssd Al3E

A HE3-S- H.$Ith Propionate, 3-hydroxy-butyrate, acetate
B4 0 2 0]- 87153, D-mannitol, D-glucose, salicin,

D-melibiose, L-fucose, N-acetyl-D-glucosamine, D-ribose,

fr o

inositol, D-sucrose, D-maltose, glycogen, 3-hydroxy-benzoate,
L-serine+=Et4~9 © 2 0]-8-5}X] 535k}, Alkaline phosphatase,
esterase (C4), esterase lipase (C8), leucine arylamidase, acid
phosphatase, naphtol-AS-BI-phosphohydrolase, N-acetyl-f-
glucosaminidase+= 5/ HF-3-2 ® ¢} © 1} lipase (C14), valine

arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, o~

galactosidase, f-galactosidase, f-glucuronidase, a-glucosidase,

B-glucosidase, a-mannosidase, o-fucosidase= S/d W5 X

Sk

Proteobacteria (2);, Gammaproteobacteria (&), Cell—
vibrionales (&); Microbulbiferaceae (Zf)

Microbulbifer hydrolyticus strain DJ4

DJdwt3= % /0, Yol F=Y 9o A
SAfoltt. A = 30°C R o1 MA Hlx]of ] 2 A4)s)
Tt DI4 2] 16S rRNA G- AR} AR 412 3}, Microbulbifer
hydrolyticus TRE-319} 99.5%%It}t. DNA G + C k2 55
mol%= 2= Qo)

N-acetyl-D-glucosamine, D-maltose, malate <= 9A] WH2-&
H & O, nitrate E(NO; —NOy), indole A4, glucose aci-

dification, arginine dihydrolase, urease, -glucosidase (esculin

hydrolysis), protease (gelatin hydrolysis), B-galactosidase

(PNPG), D-glucose, L-arbinose, D-mannose, D-mannitol, glu-

conate, caprate, adipate, citrate, phenyl-acetate = 24 W3-
Hit) 3-Hydroxy-butyrate+= 9FA] HF-3-2 H ¢l O 1} salicin,
D-melibiose, L-fucose, D-sorbitol, D-ribose, malonate, lactate,

5-ketogluconate= 24 WF-3-2- H it} Alkaline phosphatase,

leucine arylamidase, valine arylamidase, acid phosphatase,
naphtol-AS-BI-phosphohydrolase+= 954 HF-3-2- 1 ) O L} cys-

tine arylamidase, trypsin, a-galactosidase, B-galactosidase, -

glucuronidase, a-glucosidase, B-glucosidase =24 W32

Sk

Proteobacteria (2); Gammaproteobacteria (Y, Alter—
omonadales (Z); Shewanellaceae (2}

Shewanella japonica strain PS03
PS03+t3= T8 2/ olw, 2573 0] 1L, 7+t Fejelch
221 e circular, raised, entire©] ™, MA 8 2] o] 4], 30°C
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ol A 2 ujjefshe EZ Mot Oxidase= -S4 o] 11 catalase
= FAolct 16S rRNA 12} A d B4 A3} Shewanella
japonica ATCC BAA-3162} 99.65%92] A4S Ech
DNA G + C 32 43.0 mol%o|t}.

B-Glucosidase (esculin hydrolysis), protease (gelatin hydro-
lysis), D-mannose, D-mannitol, N-acetyl-D-glucosamine ©f] %F
3 \F-2-0] 11, nitrate T-L(NO; — NO»), indole AL, glucose
acidification, arginine dihydrolase, phenyl-acetate ]| 243 1t
-2-0]t}. Propionate, L-histidine, malonate 2 B4 O &2 o] &
0] 7153}, D-mannitol, D-glucose, salicin, D-melibiose, L-
fucose, D-sorbitol, L-arabinose, 4-hydroxy-benzoate, L-proline,
L-rhamnose, N-acetyl-D-glucosamine, D-ribose, inositol, D-
sucrose, D-maltose, itaconate, suberate> EF A O 2 0|85}
] &5t} Alkaline phosphatase, esterase (C4), esterase lipase
(C8), trypsin, a-chymotrypsin, acid phosphatase, naphtol-AS-
BI-phosphohydrolase-2 9543, a-galactosidase, B-galactosidase,
B-glucuronidase, o-glucosidase, B-glucosidase, N-acetyl-p-
glucosaminidase, o-mannosidase, a-fucosidase-> 24 ©. &2 7

Eacbeud

Proteobacteria (Z); Gammaproteobacteria (&), Vibri—
onales (Z); Vibrionaceae (Zf)

Vibrio astriarenae strain PS04

PSO04+t= 1 574 0] L, -5 o] olom, 1kt FEjo]
t}. £ 24 g circular, raised, entire©| ™, MA 8J & o] A],
30°Cof| A 24 wjeFstm S Aoltk 168 rRNA F-72F A1
BXAD} Vibrio astriarenae CT2} 99.64%2] A4S H G
t}. DNA G + C 32 45.2 mol%o]|t}.

B-Glucosidase, D-mannitol, malate ]| 9FA] WI-3-0] 37, nitrate
ZI(INOs —NOy), indole AJAL, glucose acidification, arginine
dihydrolase, urease, protease (gelatin hydrolysis), -galacto-
sidase (PNPG), D-glucose, L-arabinose, D-mannose ]| 24 Wt
20|t} API 32GN test Z 1}, D-mannitol, D-glucose, L-fucose,
D-ribos, inositol, lactate 52 BAYoZ o]& 735},

D-sorbitol, L-arabinose, propionate, caprate, valerate, citrate,

L-histidine, 2-ketogluconate, 3-hydroxy-butyrate, 4-hydroxy-
benzoate, L-proline, L-rhamnose, N-acetyl-D-glucosamine-2>
Ao 2 0]835)X| E3tc). Alkaline phosphatase, esterase
(C4), esterase lipase (C8), leucine arylamidase, valine aryla-
midase, acid phosphatase, naphtol-AS-BI-phosphohydrolase
52 9FA, a-galactosidase, B-galactosidase, B-glucuronidase,

a-glucosidase, B-glucosidase, N-acetyl-p-glucosaminidase, a-

mannosidase, a-fucosidase 52 240 & 3ol E| Qi)

Vibrio neocaledonicus strain PS08

PS08w+= 15 5/ o™, 2-5/d 0] AL, T+t FEfolt-
=2 g = circular, raised, entire©] ™, MA Bl X] o] 4], 30°C
o4 291 wjoFal 2L Mo]ct. 168 rRNA 417 A8 247
I} Vibrio neocaledonicus KJ8418772}99.72%2] A =AAS B
Tt DNA G + C 52 44.4 mol%o|t}.

Nitrate ZF(NO; — NOy), arginine dihydrolase, L-arabinose,
gluconate ]| 984 HH-3-0] 11, indole 2§ A, glucose acidification,
urease, P-glucosidase (esculin hydrolysis), protease (gelatin
hydrolysis), B-galactosidase (PNPG), D-glucose, N-acetyl-D-
glucosamine, D-maltose ]| 24 ¥-3-o|t}. D-Mannitol, malo-
nate, L-alanine& A £]3}11 & 2-4] o]t} Alkaline phos-
phatase, esterase (C4), esterase lipase (C8), lipase (C14), leucine
arylamidase, valine arylamidase, trypsin, a-chymotrypsin, acid
phosphatase, naphtol-AS-BI-phosphohydrolase-2 ¥4, a-galac-
tosidase, B-galactosidase, B-glucuronidase, a-glucosidase, p-
glucosidase, N-acetyl-p-glucosaminidase, a-mannosidase, -
fucosidase 2 4] 0 &2 2w Qi ch

Photobacterium swingsii strain PSW10

PSWI10wt= 18 34 0] AL, 254 0] QLo 1ht F el
o|t}k. 2 & circular, raised, entire©] |, MA 8] x| o]
A],30°Co)| A 2% ot gk o]t 16S rRNA §-72} A
A B AT} Photobacterium swingsii CAIM 13932} 99.51%
O] A4S Rk DNA G + C §HF2 43.0 mol%o|t}.

B-Galactosidase, gluconate, adipate®] 9FAl, arginine di-
hydrolase, urease, D-glucose, L-arabinose, D-mannitol, nitrate
FA(NO; —NOy), indole 343, glucose acidification, B-glu-
cosidase, protease, D-mannose 59| 24 ¥F-2-0]t}. D-Mannitol,
citrate, D-sucrose, acetate, 5-ketogluconate-2 B4 02 0]
£ 71534, D-glucose, salicin, D-melibiose, L-fucose, D-
sorbitol, L-arabinose, propionate, caprate, valerate, L-histidine,
2-ketogluconate, 3-hydroxy-butyrate, 4-hydroxy-benzoate, L-
proline, L-rhamnose, N-acetyl-D-glucosamine, D-ribose, inositol,
D-maltose, itaconate, suberate, malonate-2 EF49J 0 &2 o]-&
3}A] 51t} Alkaline phosphatase, esterase (C4), esterase lipase
(C8), lipase (C14), leucine arylamidase, valine arylamidase,
cystine arylamidase, trypsin, o-chymotrypsin, acid phosphatase,
naphtol-AS-BI-phosphohydrolase, o-galactosidase, -glucosidase,

N-acetyl-B-glucosaminidase, o-mannosidase 5©] %FAJ O =
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Actinobacteria (£); Actinobacteria (&l); Micrococcales
(Z); Microbacteriaceae (2f)

Salinibacterium amurskyense strain hb6

hbotT== 1% 570w, 570l Jlow, Tht FEo|
t}. 224 Ef= circular, raised, entire®] ], MA B Z]of| A,
30°Cof| A 24 vjeFab ghioltt 16S rRNA -4 A4
B XA} Salinibacterium amurskyense JCM 123622}99.93%
O] A=A H It DNA G + C $42 59.2 mol%o]tt.

Nitrate Z-E(NO;s” — NO»), protease, p-galactosidase, D-
glucose, malate, citrate o] %4 | 11, arginine dihydrolase, urease,
L-arabinose, D-mannitol, indole A4k, glucose acidification, -
glucosidase, D-mannose ]| 243 ¥F-2-0]t}. D-Glucose, propio-
nate, citrate, L-rhamnose, malonate, acetate, lactate 2 FA Y
© & 0]-8 7}53}H. salicin, D-melibiose, L-fucose, D-sorbitol,
L-arabinose, caprate, valerate, L-histidine, 2-ketogluconate,
3-hydroxy-butyrate, 4-hydroxy-benzoate, L-proline, inositol,
D-sucrose, D-maltose, itaconate, suberate-2 EFA 0 2 o] &
B}A] B3It Esterase (C4), esterase lipase (C8), leucine aryla-
midase, valine arylamidase, cystine arylamidase, acid phos-
phatase, naphtol-AS-BI-phosphohydrolase> %54, a-galac-
tosidase, B-galactosidase, p-glucuronidase, a-glucosidase, f-
glucosidase 52 &7 © = ¥H2HE| Gl

Pseudoclavibacter helvolus strain hby

hbywt == J1% S/dolH, 2540 Jlewm, Tt FEjo]
th 22 Y e+ circular, raised, entire©| ™, MA 8] x| o] A,
30°CollA 2¢d uj sl =gtAoltt. 16S rRNA -84k A
B A} Pseudoclavibacter helvolus ATCC 137152+99.72%
o] AFEA1S K QIth DNA G + C 3F2-71.2 mol%o]|th.

Arginine dihydrolase, B-galactosidase, D-glucose ol 9543
H}-2-0] 31, urease, L-arabinose, D-mannitol, nitrate E-(NO5”
— NO»), indole 2843, glucose acidification, B-glucosidase,
protease, D-mannose]] 24 W-3-0]t}. L-rhamnose, N-acetyl-
D-glucosamine, D-ribose, inositol, acetate, lactate, L-alanine-2-
A 0 2 0]-8 715551, caprate, valerate, citrate, 3-hydroxy-
butyrate, 4-hydroxy-benzoate, L-proline, itaconate, suberate,
malonate-2 BH4~ © 2 0]-8-3}1%] 351t} Alkaline phosphatase,
esterase (C4), esterase lipase (C8), lipase (C14), leucine aryla-
midase, valine arylamidase, cystine arylamidase, acid phos-

phatase, B-galactosidase, N-acetyl-B-glucosaminidase-2 %FAd,

=32l Al Alssd Al3E

trypsin, B-glucuronidase, a-glucosidase, B-glucosidase, o-

mannosidase, o-fucosidase-2 -S-A] 0 & 3-ztE] 9t

%2159 4B Wi of

S302 BlE|gleh BelE n]gR] 713 o4 2 8
A B2 Bl uheo = AT A4 I AEE ] e
4 BAYS A FEEE A0 BRI £ A7

Bge siztio] A gle 8 YN ER AT S48
=
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