
IntroductIon

In 2016, we collected diverse soil samples and iso-
lated unrecorded bacterial species in Jeju, Korea. The 
present report focuses on the isolation and description of 
unrecorded radiation-resistant species belonging to the 
phylum Actinobacteria, Bacteroidetes, and Firmicutes.

Actinobacteria represents one of the largest phyla 
among bacteria (Stackebrandt, 2000) and also exhibits a 
diverse physiological and metabolic properties, such as 
the production of extracellular enzymes and secondary 
metabolites (Schrempf, 2001). Actinobacteria character-
ized as a gram-positive bacterial group include micro-
organisms exhibiting a wide spectrum of morphologies 

(Ventura, 2007), Actinobacteria are widely isolated in 
both terrestrial and aquatic ecosystems. The phylum 
Actinobacteria mainly employ varied metabolic mecha-
nisms. In addition to utilizing some various biochemical 
pathways, they also synthesize many macromolecules, 
such as unique cell wall peptidoglycans (Gokhale et al., 
2007).

Bacteroidetes are knowto be distributed from many 
distinct habitats, including temperate, tropical, and po-
lar ecosystems (Krieg et al., 2010; Thomas et al., 2011). 

Bacteroides are Gram-negative, anaerobic, non-sporing 
and rod-shaped bacteria. They were mostly found in the 
gastrointestinal tract of animals and humans, and even 
dominated the gut microflora of mammals (Smith et al., 
2006; Turnbaugh et al., 2009; Thomas et al., 2011).

Firmicutes are a phenotypically diverse prokaryotic 
taxon. The division Firmicutes encompassed Gram-pos-
itive bacteria, when the phylum was first described by 
Gibbons and Murray (Gibbons and Murray, 1978). But 
only Gram-positive bacteria with a low DNA mol% 
G + C is included in this phylum in the current classifi-
cation system (Roller et al., 1992).

In this study, the present report focuses on the descrip-
tion of bacterial species belonging to two of Actinobacteria, 
two of Bacteroidetes, and three of Firmicutes that have 
not officially reported in Korea. Here we report 7 unre-
corded species.

MaterIals and Methods

Various soil samples were suspended in distilled 
water and serially diluted. The aliquot was inoculated 
onto R2A agar and incubated at 25°C for 3 days (Table 
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1). The designated strain IDs, sources, culture media, 
and incubation conditions are summarized in Table 1. 
All strains were purified as single colonies and stored 
as 20% glycerol suspension at -80°C as well as lyo-
philized ampoules.

Colony morphology and cell size of the strains were 
observed on R2A agar after cells were grown for 3 days 
at 25°C by using transmission electron microscopy 

(LIBRA 120, Carl Zeiss). Transmission electron micro-
graph of the strains are shown in Fig. 1. Gram reaction 
was performed according to the classic Gram procedure 
described by Doetsch (1981). Biochemical characteris-
tics were tested by using Biolog Microstation with GEN 
III microplate system. A single colony was selected and 
emulsified into ‘inoculating fluid A’ (Biolog) for subse-
quent inoculation on to the MicroPlate test plate (Bio-
log). More fastidious organisms, including capnophilic 

strains, were cultured in alternative media, according 
to the manufacturer’s instructions, and the inocula pre-
pared to a specified transmittance using a turbidimeter, 
as specified in the user guide. For each isolate, 100 μL of 
the cell suspension was inoculated into each well of the 
MicroPlate, using a multichannel pipette and incubated 
at 37°C for 24 h, according to growth characteristics. 
MicroPlates were read in the MicroStation semi-auto-
mated reader after 24 h and the results interpreted by 
the identification system’s software (GEN III database, 
version 5.2.1). The system indicated the isolates which 
could not be identified after 20 h and required further 
incubation. Such isolates were re-incubated and re-read 
between 3 and 6 h later. (Wragg et al., 2014) Genomic 
DNA was extracted and 16S rRNA gene was amplified 
by PCR with 9F and 1492R universal bacterial primers 

(Weisburg et al., 1991). The 16S rRNA gene sequenc-

Table 1. List of 16S rRNA gene sequence similarity, isolation source, medium, and incubation conditions of unrecorded strains.

Strain ID Most closely related species Similarity (%) Isolation source Medium Incubation conditions

15J4M-1 Bacillus selenatarsenatis 99.4 Soil of Jeju R2A 25°C, 3d
15J1-8 Exiguobacterium profundum 99.3 Soil of Jeju R2A 25°C, 3d
15J13-8 Brevibacterium luteolum 99.5 Soil of Jeju R2A 25°C, 3d
16MFM10 Carnobacterium iners 99.6 Soil of Jeju R2A 25°C, 3d
15J13-6 Pseudokineococcus lusitanus 99.4 Soil of Jeju R2A 25°C, 3d
SR1-5-4 Larkinella insperata 99.3 Soil of Jeju R2A 25°C, 3d
15J8-11 Spirosoma endophyticum 99.3 Soil of Jeju R2A 25°C, 3d

Fig. 1. Transmission electron micrographs of the strains isolated in this study. Strains: 1, 15J4M-1; 2, 15J13-8; 3, 16MFM10; 4, 15J1-8; 5, 
SR1-5-4; 6, 15J13-6; 7, 15J8-11.

(1) (2) (3) (4)

(5) (6) (7)
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es of the related taxa were obtained from EzTaxon-e 

(http://eztaxon-e.ezbiocloud.net) (Kim et al., 2012) and 
edited using the BioEdit program (Hall, 1999). Multiple 
alignments were performed with the MUSCLE program 

(Edgar, 2004). Using the two-parameter model (Kimura, 
1983) calculated the evolutionary distances. Phyloge-
netic trees were constructed using the neighbor-joining 

(Saitou and Nei, 1987) in MEGA5 program (Tamura, 
2011) with bootstrap values based on 1,000 replications 

(Felsenstein, 1985).

results and dIscussIon

Based on the comparative 16S rRNA gene sequence 
analyses and phylogeny, 7 strains, designated 15J4M-
1, 15J13-8, 16MFM10, 15J1-8, SR1-5-4, 15J13-6, and 
15J8-11 were assigned to species level. Morphology and 
physiological characteristics are shown in the species 
description section.

Strains 15J4M-1, 15J13-8, 16MFM10, 15J1-8, SR1-
5-4, 15J13-6, and 15J8-11 were most closely related 
to Bacillus selenatarsenatis SF-1T (AB262082; 99.4% 
16S rRNA gene sequence similarity), Brevibacterium 
luteolum CF87T (AJ488509; 99.5% 16S rRNA gene 
sequence similarity), Carnobacterium iners CCUG 
62000T (S86170; 99.6% 16S rRNA gene sequence sim-
ilarity), Exiguobacterium profundum 10CT (AY818050; 
99.3% 16S rRNA gene sequence similarity), Larkinella 
insperata LMG 22510T (AM000022; 99.3% 16S rRNA 
gene sequence similarity), Pseudokineococcus lusitanus 
CECT 7306T (FN824365; 99.4% 16S rRNA gene se-
quence similarity) and Spirosoma endophyticum EX36T 

(GQ342559; 99.3% 16S rRNA gene sequence similari-
ty), respectively (Table 1).

As expected from high 16S rRNA gene sequence sim-
ilarities of the 7 strains with their closest relatives, each 
strain formed a robust phylogenetic clade with the most 
closely related species (Figs. 2-4). From the high 16S 
rRNA gene sequence similarity and robust formation of 
phylogenetic clade, it is concluded that strains 15J4M-
1 is a member of the species Bacillus selenatarsenatis 

(Yamamura et al., 2007) and 15J13-8 is a member of the 
species Brevibacterium luteolum (Wauters et al., 2003), 
respectively (Fig. 2). Strain 16MFM10 is a member of the 
species Carnobacterium iners (Snauwaert et al., 2013), 
15J1-8 is a member of the species Exiguobacterium  
profundum (Crapart et al., 2007) , and SR1-5-4 is a mem-
ber of the species Larkinella insperata (Vancanneyt et  
al., 2006), respectively (Fig. 3). Strain 15J13-6 is a 
member of the species Pseudokineococcus lusitanus 

(Jurado et al., 2011) and 15J8-11 is a member of the 
species Spirosoma endophyticum (Fries et al., 2013), re-
spectively (Fig. 4).

There is no report on these 7 species in the phylum 
Actinobacteria, Bacteroidetes, and Firmicutes have been  
isolated in Korea. The strains 15J4M-1, 15J13-8, 16MFM10,  
15J1-8, SR1-5-4, 15J13-6, and 15J8-11 are unreport-
ed strains of Bacillus selenatarsenatis, Brevibacterium  
luteolum, Carnobacterium iners, Exiguobacterium  
profundum, Larkinella insperata, Pseudokineococcus 
lusitanus, and Spirosoma endophyticum.

Description of Bacillus selenatarsenatis 15J4M-1

Cells are Gram-stain-positive, flagellated, and rod-
shaped. Colonies are orange-colored after 3 days of in-
cubation on R2A agar at 25°C. In the GN3 microplates, 
acetic acid, acetoacetic acid, N-acetyl-D-galactosamine, 
N-acetyl-D-mannosamine, D-arabitol, L-arginine, D-as-
partic acid, L-aspartic acid, D-cellobiose, D-fructose, 
D-fructose 6-PO4, D-fucose, L-fucose, L-galactonic acid 
lactone, D-galactose, D-galacturonic acid, gelatin, genti-
obiose, D-gluconic acid, α-D-glucose, D-glucose-6-PO4, 
glucuronamide, D-glucuronic acid, L-glutamic acid, 
α-keto-glutaric acid, L-lactic acid, D-lactic acid methyl 
ester, α-D-lactose, D-maltose, D-mannitol, D-mannose, 
D-melibiose, β-methyl-D-glucoside, 3-methyl glucose, 
myo-inositol, pectin, propionic acid, glycyl-L-proline, 
L-pyroglutamic acid, quinic acid, D-raffinose, L-rham-
nose, D-salicin, D-serine, L-serine, D-sorbitol, stachy-
ose, sucrose, D-trehalose, and D-turanose were utilized 
as sole carbon source. But N-acetyl-neuraminic acid, 
N-acetyl-D-glucosamine, L-alanine, γ-amino-butryric 
acid, bromo-succinic acid, citric acid, dextrin, formic 
acid, glycerol, L-histidine, α-hydroxybutyric acid, β-hy-
droxy-D, L-butyric acid, p-hydroxy-phenylacetic acid, 
inosine, α-keto-butyric acid, D-malic acid, L-malic acid, 
methyl pyruvate, mucic acid, D-saccharic acid, and 
tween 40 were not utilized.

In sensitivity tests, the tetrazolium redox dye was re-
duced in the presence of 1% NaCl, 4% NaCl, 8% NaCl, 
lithium chloride, potassium tellurite, rifamycin SV, and 
sodium butyrate. But not 1% sodium lactate, aztreonam, 
fusidic acid, guanidine HCl, lincomycin, minocycline, 
nalidixic acid, niaproof, pH 5, pH 6, D-serine, sodium 
bromate, tetrazolium blue, tetrazolium violet, troleando-
mycin, and vancomycin. Strain 15J4M-1 ( = NIBRBAC 
000499684) was isolated from a soil sample, Jeju, Ko-
rea.

Description of Brevibacterium luteolum 15J13-8

Cells are Gram-stain-positive, flagellated, and rod-
shaped. Colonies are yellow-colored after 3 days of in-
cubation on R2A at 25°C. In the GN3 microplates, ace-
ticacid, acetoacetic acid, N-acetyl-D-galactosamine, N- 
acetyl-D-mannosamine, N-acetyl-neuraminic acid, N- 
acetyl-D-glucosamine, L-alanine, γ-amino-butryric acid, 
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Fig. 3. Neighbor-joining phylogenetic tree based on 16S rRNA gene sequences shows the relationship between the strains isolated in this 
study and their relatives of the genus Carnobacterium (1), Exiguobacterium (2) and Larkinella (3). Bootstrap values (>70%) are shown 
above nodes for the neighbor-joining methods. Bar: 0.005, 0.01 and 0.02 substitutions per nucleotide position, respectively.

(1)

(2)

(3)



156 JOURNAL OF SPECIES RESEARCH Vol. 7, No. 2

D-arabitol, L-arginine, L-aspartic acid, D-cellobiose, 
citric acid, dextrin, formic acid, D-fructose, D-fructose 
6-PO4, D-fucose, L-fucose, L-galactonic acid lactone, 
D-galactose, D-galacturonic acid, gelatin, gentiobiose, 
D-gluconic acid, α-D-glucose, D-glucose-6-PO4, glucu-

ronamide, D-glucuronic acid, L-glutamic acid, glycerol,  
L-histidine, α-hydroxybutyric acid, p-hydroxy-phenyl-
acetic acid, α-keto-butyric acid, α-keto-glutaric acid, 
D-lactic acid methyl ester, α-D-lactose, D-malic acid, 
L-malic acid, D-mannitol, D-mannose, D-melibiose, β- 

Fig. 4. Neighbor-joining phylogenetic tree based on 16S rRNA gene sequences shows the relationship between the strains isolated in this 
study and their relatives of the genus Pseudokineococcus (1) and Spirosoma (2). Bootstrap values (>70%) are shown above nodes for the 
neighbor-joining methods. Bar: 0.01 and 0.02 substitutions per nucleotide position, respectively.

(1)

(2)
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methyl-D-glucoside, 3-methyl glucose, methyl pyruvate, 
mucic acid, myo-inositol, pectin, propionic acid, glycyl- 
L-proline, L-pyroglutamic acid, quinic acid, D-raffinose, 
L-rhamnose, D-saccharic acid, D-salicin, L-serine, D- 
sorbitol, stachyose, sucrose, D-trehalose, D-turanose, 
and tween 40 were utilized as sole carbon source. But 
D-aspartic acid, bromo-succinic acid, β-hydroxy-D,L- 
butyric acid, inosine, L-lactic acid, D-maltose, and D- 
serine were not utilized.

In sensitivity tests, the tetrazolium redox dye was re-
duced in the presence of 1% NaCl, 1% sodium lactate, 
4% NaCl, 8% NaCl, aztreonam, lithium chloride, nali-
dixic acid, niaproof, pH 6, potassium tellurite, D-serine, 
and sodium butyrate. But not fusidic acid, guanidine HCl, 
lincomycin, minocycline, pH 5, rifamycin SV, sodium 
bromate, tetrazolium blue, tetrazolium violet, troleando-
mycin and vancomycin. Strain 15J13-8 ( = NIBRBAC 
000499671) was isolated from a soil sample, Jeju, Ko-
rea.

Description of Carnobacterium iners 16MFM10

Cells are Gram-stain-negative and rod-shaped. Colo-
nies are pale yellow-colored after 3 days of incubation 
on R2A at 25°C. In the GN3 microplates, acetoace-
tic acid, N-acetyl-D-galactosamine, N-acetyl-D-man-
nosamine, N-acetyl-neuraminic acid, N-acetyl-D-glu-
cosamine, L-arginine, dextrin, D-fructose, D-fructose 
6-PO4, D-fucose, L-fucose, D-galactose, D-galacturonic 
acid, gentiobiose, α-D-glucose, glucuronamide, D-glu-
curonic acid, glycerol, α-keto-butyric acid, α-D-lac-
tose, D-maltose, D-mannose, 3-methyl glucose, pectin, 
L-rhamnose, D-saccharic acid, stachyose, sucrose, and 
D-trehalose were utilized as sole carbon source. But 
aceticacid, L-alanine, γ-amino-butryric acid, D-arabi-
tol, D-aspartic acid, L-aspartic acid, bromo-succinic 
acid, D-cellobiose, citric acid, formic acid, L-galacton-
ic acid lactone, gelatin, D-gluconic acid, D-glucose-6-
PO4, L-glutamic acid, L-histidine, α-hydroxybutyric 
acid, β-hydroxy-D,L-butyric acid, p-hydroxy-pheny-
lacetic acid, inosine, α-keto-glutaric acid, L-lactic acid, 
D-lactic acid methyl ester, D-malic acid, L-malic acid, 
D-mannitol, D-melibiose, β-methyl-D-glucoside, meth-
yl pyruvate, mucic acid, myo-inositol, propionic acid, 
glycyl-L-proline, L-pyroglutamic acid, quinic acid, 
D-raffinose, D-salicin, D-serine, L-serine, D-sorbitol, 
D-turanose, and tween 40 were not utilized.

In sensitivity tests, the tetrazolium redox dye was re-
duced in the presence of 1% NaCl, 1% sodium lactate, 
4% NaCl, 8% NaCl, aztreonam, fusidic acid, lincomy-
cin, lithium chloride, minocycline, nalidixic acid, pH 6, 
sodium butyrate, tetrazolium violet and troleandomycin. 
But not guanidine HCl, niaproof, pH 5, potassium tellur-
ite, rifamycin SV, D-serine, sodium bromate, tetrazolium 

blue and vancomycin. Strain 16MFM10 ( = NIBRBAC 
000499687) was isolated from a soil sample, Jeju, Ko-
rea.

Description of Exiguobacterium profundum 15J1-8

Cells are Gram-stain-positive, flagellated, and rod-
shaped. Colonies are pale lemon-colored after 3 days of 
incubation on R2A at 25°C. In the GN3 microplates, ac-
etoacetic acid, N-acetyl-D-mannosamine, L-alanine, L- 
arginine, L-aspartic acid, D-cellobiose, dextrin, D-fruc-
tose, D-fructose 6-PO4, L-galactonic acid lactone, D-ga-
lactose, D-galacturonic acid, gelatin, gentiobiose, D- 
gluconic acid, α-D-glucose, glucuronamide, D-glucu-
ronic acid, L-glutamic acid, inosine, α-keto-glutaric 
acid, L-malic acid, D-maltose, D-mannitol, D-mannose, 
D-melibiose, β-methyl-D-glucoside, 3-methyl glucose, 
myo-inositol, pectin, propionic acid, glycyl-L-proline, 
L-pyroglutamic acid, quinic acid, D-raffinose, L-rham-
nose, L-serine, stachyose, sucrose, D-trehalose, and D- 
turanose were utilized as sole carbon source. But acetic 
acid, N-acetyl-D-galactosamine, N-acetyl-neuraminic 
acid, N-acetyl-D-glucosamine, γ-amino-butryric acid, 
D-arabitol, D-aspartic acid, bromo-succinic acid, citric 
acid, formic acid, D-fucose, L-fucose, D-glucose-6-PO4, 
glycerol, L-histidine, α-hydroxybutyric acid, β-hydroxy- 
D, L-butyric acid, p-hydroxy-phenylacetic acid, α-keto- 
butyric acid, L-lactic acid, D-lactic acid methyl ester, α- 
D-lactose, D-malic acid, methyl pyruvate, mucic acid, 
D-saccharic acid, D-salicin, D-serine, D-sorbitol, and 
tween 40 were not utilized.

In sensitivity tests, the tetrazolium redox dye was re-
duced in the presence of 1% NaCl, 1% sodium lactate, 
4% NaCl, 8% NaCl, guanidine HCl, lithium chloride, 
pH 6, potassium tellurite, D-serine, sodium butyrate, and 
tetrazolium violet. But not aztreonam, fusidic acid, lin-
comycin, minocycline, nalidixic acid, niaproof, pH 5, ri-
famycin SV, sodium bromate, tetrazolium blue, trolean-
domycin, and vancomycin. Strain 15J1-8 ( = NIBRBAC 
000499686) was isolated from a soil sample, Jeju, Ko-
rea.

Description of Larkinella insperata SR1-5-4

Cells are Gram-stain-positive and coil-shaped. Colonies 
are pale pink-colored after 3 days of incubation on R2A 
at 25°C. In the GN3 microplates, N-acetyl-D-galactos-
amine, N-acetyl-D-mannosamine, N-acetyl-D-glucos-
amine, D-cellobiose, dextrin, D-fructose, D-fructose 6- 
PO4, D-fucose, L-galactonic acid lactone, D-galactose, 
D-galacturonic acid, gentiobiose, D-gluconic acid, α-D- 
glucose, D-glucose-6-PO4, glucuronamide, D-glucuronic 
acid, α-D-lactose, D-maltose, D-mannose, D-melibiose, 
β-methyl-D-glucoside, pectin, D-raffinose, L-rhamnose, 
D-salicin, stachyose, sucrose, D-trehalose, and D-tura-
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nose were utilized as sole carbon source. But acetic acid, 
acetoacetic acid, N-acetyl-neuraminic acid, L-alanine, 
γ-amino-butryric acid, D-arabitol, L-arginine, D-aspar-
tic acid, L-aspartic acid, bromo-succinic acid, citric acid, 
formic acid, L-fucose, gelatin, L-glutamic acid, glycer-
ol, L-histidine, α-hydroxybutyric acid, β-hydroxy-D,L- 
butyric acid, p-hydroxy-phenylacetic acid, inosine, α- 
keto-butyric acid, α-keto-glutaric acid, L-lactic acid, D- 
lactic acid methyl ester, D-malic acid, L-malic acid, D- 
mannitol, 3-methyl glucose, methyl pyruvate, mucic 
acid, myo-inositol, propionic acid, glycyl-L-proline, L- 
pyroglutamic acid, quinic acid, D-saccharic acid, D- 
serine, L-serine, D-sorbitol, and tween 40 were not uti-
lized.

In sensitivity tests, the tetrazolium redox dye was re-
duced in the presence of 1% NaCl, aztreonam, nalidixic 
acid, pH 6, tetrazolium blue, tetrazolium violet, and van-
comycin. But not 1% sodium lactate, 4% NaCl, 8% NaCl, 
fusidic acid, guanidine HCl, lincomycin, lithium chlo-
ride, minocycline, niaproof, pH 5, potassium tellurite, 
rifamycin SV, D-serine, sodium bromate, sodium butyr-
ate and troleandomycin. Strain SR1-5-4 ( = NIBRBAC 
000499673) was isolated from a soil sample, Jeju, Ko-
rea.

Description of Pseudokineococcus lusitanus 15J13-6

Cells are Gram-stain-positive and coccus-shaped. Col-
onies are orange-colored after 3 days of incubation on 
R2A at 25°C. In the GN3 microplates, acetic acid, aceto-
acetic acid, N-acetyl-D-galactosamine, N-acetyl-D-glu-
cosamine, L-alanine, D-arabitol, L-arginine, D-aspartic 
acid, D-cellobiose, dextrin, formic acid, D-fructose, D- 
fructose 6-PO4, L-galactonic acid lactone, D-galactose, 
D-galacturonic acid, gentiobiose, D-gluconic acid, α-D- 
glucose, D-glucose-6-PO4, glucuronamide, D-glucuronic 
acid, L-glutamic acid, glycerol, inosine, α-keto-butyric 
acid, α-keto-glutaric acid, α-D-lactose, D-maltose, D- 
mannitol, D-mannose, D-melibiose, β-methyl-D-gluco-
side, 3-methyl glucose, pectin, propionic acid, L-rham-
nose, D-saccharic acid, D-salicin, L-serine, D-sorbitol, 
stachyose, sucrose, D-trehalose, D-turanose, and tween 
40 were utilized as sole carbon source. But N-acetyl- 
D-mannosamine, N-acetyl-neuraminic acid, γ-amino- 
butryric acid, L-aspartic acid, bromo-succinic acid, cit-
ric acid, D-fucose, L-fucose, gelatin, L-histidine, α- 
hydroxybutyric acid, β-hydroxy-D,L-butyric acid, p- 
hydroxy-phenylacetic acid, L-lactic acid, D-lactic acid 
methyl ester, D-malic acid, L-malic acid, methyl py-
ruvate, mucic acid, myo-inositol, glycyl-L-proline, L- 
pyroglutamic acid, quinic acid, D-raffinose, and D-serine 
were not utilized.

In sensitivity tests, the tetrazolium redox dye was re-
duced at 1% NaCl, 1% sodium lactate, 4% NaCl, aztreo-

nam, lithium chloride, nalidixic acid, pH 5, pH 6, potas-
sium tellurite, sodium bromate, sodium butyrate, tetrazol-
ium blue, tetrazolium violet, and vancomycin. But not in 
the presence of 8% NaCl, fusidic acid, guanidine HCl, 
lincomycin, minocycline, niaproof, rifamycin SV, D- 
serine, and troleandomycin. Strain 15J13-6 (=NIBRBAC 
000499670) was isolated from a soil sample, Jeju, Ko-
rea.

Description of Spirosoma endophyticum 15J8-11

Cells are Gram-stain-positive, flagellated and rod-
shaped. Colonies are pale lemon-colored after 3 days 
of incubation on R2A at 25°C. In the GN3 microplates, 
N-acetyl-D-glucosamine, D-fructose 6-PO4, D-fucose, 
L-fucose, L-galactonic acid lactone, D-galacturonic 
acid, gentiobiose, glucuronamide, D-glucuronic acid, 
α-keto-butyric acid, methyl pyruvate, L-rhamnose, and 
D-salicin were utilized as sole carbon source. But ace-
tic acid, acetoacetic acid, N-acetyl-D-galactosamine, 
N-acetyl-D-mannosamine, N-acetyl-neuraminic acid, 
L-alanine, γ-amino-butryric acid, D-arabitol, L-arginine, 
D-aspartic acid, L-aspartic acid, bromo-succinic acid, 
D-cellobiose, citric acid, dextrin, formic acid, D-fruc-
tose, D-galactose, gelatin, D-gluconic acid, α-D-glucose, 
D-glucose-6-PO4, L-glutamic acid, glycerol, L-histidine, 
α-hydroxybutyric acid, β-hydroxy-D, L-butyric acid, 
p-hydroxy-phenylacetic acid, inosine, α-keto-glutaric 
acid, L-lactic acid, D-lactic acid methyl ester, α-D-lac-
tose, D-malic acid, L-malic acid, D-maltose, D-manni-
tol, D-mannose, D-melibiose, β-methyl-D-glucoside, 
3-methyl glucose, mucic acid, myo-inositol, pectin, 
propionic acid, glycyl-L-proline, L-pyroglutamic acid, 
quinic acid, D-raffinose, D-saccharic acid, D-serine, 
L-serine, D-sorbitol, stachyose, sucrose, D-trehalose, 
D-turanose, and tween 40 were not utilized.

In sensitivity tests, the tetrazolium redox dye was re-
duced in the presence of 1% NaCl, 1% sodium lactate, 
4% NaCl, 8% NaCl, pH 6, potassium tellurite, tetrazoli-
um blue, and tetrazolium violet. But not aztreonam, fu-
sidic acid, guanidine HCl, lincomycin, lithium chloride, 
minocycline, nalidixic acid, niaproof, pH 5, rifamycin 
SV, D-serine, sodium bromate, sodium butyrate, trolean-
domycin, and vancomycin. Strain 15J8-11 ( = NIBRBAC 
000499674) was isolated from a soil sample, Jeju, Ko-
rea.
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