
IntroductIon

The class Alphaproteobacteria within the phylum 
Pseudomonadota was proposed by Garrity in 2005 (Gar-
rity et al., 2005a), although the first representatives of 
the group were isolated in 1898 (Beijerinek, 1898). This 
group classification is currently being studied by polypha-
sic approach based on phenotypic and genomic data. In 
2020, some members of the class Alphaproteobacteria 
were reclassified and emended by genome-scale phylog-
eny (Hördt et al., 2020). The Alphaproteobacteria species 
were isolated from various environments, such as soil, 
freshwater, glacial ice, marine environments and lichens 

(Hördt et al., 2020). At the time of writing, the 15 orders 
belonged to the class Alphaproteobacteria; Caulobactera-
les (Henrici and Johnson, 1935), Emcibacterales (Iino et 
al., 2016), Holosporales (Szokoli et al., 2016), Hyphomi-
crobiales (Douglas, 1957), Iodidimonadales (Iino et al., 
2016), Kordiimonadales (Kwon et al., 2005), Magneto-
coccales (Bazylinski et al., 2013), Micropepsales (Harbi-
son et al., 2017), Minwuiales (Sun et al., 2018), Rhodo-
bacterales (Garrity et al., 2005b), Rhodospirillales (Pfen-
ning and Trüper, 1971), Rhodothalassiales (Ramana et 
al., 2013), Rickettsiales (Gieszczykiewicz, 1939), Sneath-
iellales (Kurahashi et al., 2008) and Sphingomonadales 

(Yabuuchi and Kosako, 2005). The members of the class 
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Alphaproteobacteria possess diverse metabolism. They 
are represented as Gram-stain negative bacteria. The ma-
jority of the class Alphaproteobacteria are aerobic, free 
living or chemoorganoheterotropic bacteria, but some of 
the species are facultative anaerobic, symbiotic or pho-
totrophic bacteria. For example, the genus Rhizobium is 
known as endosymbiotic nitrogen-fixing bacteria asso-
ciated with legumes. And some pathogens belong to the 
class Alphaproteobacteria, such as the genera Brucella 
and Roseomonas (Liu et al., 2019; Hördt et al., 2020).

In this article, we collected domestic terrestrial and ma-
rine environmental samples and obtained 27 unrecorded 
bacterial isolates in 2021. In addition, basic information 
about Gram reaction, cellular morphology and biochemi-
cal features of unrecorded species are described.

MaterIals and Methods

Unrecorded bacterial isolates were obtained primarily 
from terrestrial and marine environment sources. The ter-
restrial samples (soil, wetland, tree bark and moss) were 
collected from Daejeon, Goyang, Gurye, Jeju, Okcheon, 
Samcheok, Seogwipo, Seoul, Uijeongbu, Wando and 
Yongin. Marine environment samples (seawater, sea sed-
iment, seaweed and tidal flat) were collected from Gang-
hwa, Geoje, Incheon, Jangheung, Sokcho and Taean. 
The collected samples were processed using a standard 
dilution-plating method on R2A, GYE and marine agars. 
These plates were cultured at 25℃, 30℃ and 37℃ for 
2-5 days. The pure isolates were stored in cryogenic tubes 
with 10-20% glycerol stock at -80℃ and by freeze-dry-
ing. The information of designated strain IDs, NIBR IDs, 
isolation sources, culture media and incubation conditions 
were described in Table 1. For bacterial identification of 
the unrecorded species, PCR-mediated amplification and 
sequencing of the 16s rRNA gene were performed as de-
scribed Kim and Chun (Kim and Chun, 2014). The 16S 
rRNA gene sequences were determined using an Auto-
matic Sequencer 3730XL (Applied Biosystems) with uni-
versal primers (27F and 1492R; (Lane, 1991)). A nearly 
complete 16S rRNA gene sequences (>1350 bp) were as-
sembled using the BioEdit program (Hall, 1999) from the 
raw sequence data and submitted to the NCBI GenBank. 
The sequence similarity calculation and unrecorded spe-
cies validation were performed using the EzBioCloud Da-
tabase (Yoon et al., 2017); https://www.ezbiocloud.net/) 
and National Institute of Biological Resources database 

(https://species.nibr.go.kr/server/gatePage.do), respective-
ly. The phylogenetic tree was constructed by using neigh-
bor-joining method within MEGA7 software package 
with bootstrap resampling method with 1000 replicates 

(Felsenstein, 1985; Saitou and Nei, 1987; Kumar et al., 
2016). Colony morphology was observed on agar plates 

after cells were cultivated to their stationary phase. Cel-
lular morphology was examined using transmission elec-
tron microscopy with negative staining. Gram reaction 
was carried out using a Gram-staining kit according to the 
standard procedures. API 20NE strips (bioMérieux) were 
inoculated according to the manufacturer’s instructions. 
Oxidase activity determined using 1% N, N, Nʹ, N-te-
tramethyl-p-phenylenediamine dihydrochloride (Sigma).

results and dIscussIon

In 2021, 27 unrecorded species of Alphaproteobacte-
ria group were isolated from the terrestrial and marine 
environments. They were distributed in 21 genera of ten 
families within six orders according to sequence compar-
ison and phylogenetic analysis based on the 16S rRNA 
gene. Seventeen soil bacteria were assigned to the fam-
ilies Brucellaceae, Methylobacteriaceae, Nitrobactera-
ceae, Rhizobiaceae, Micropepsaceae, Azospirillaceae, 
Erythrobacteraceae and Sphingomonadaceae of class-
es Hyphomicrobiales, Micropepsales, Rhodospirillales 
and Sphingomonadales: ten species in the seven genera 
Ochrobactrum, Methylobacterium, Microvirga, Rhodo-
planes, Rhodopseuomonas, Agrobacterium and Rhizobi-
um of the four families Brucellaceae, Methylobacteriace-
ae, Nitrobacteraceae and Rhizobiaceae within the order 
Hyphomicrobiales. One species in genus Rhizomicrobium 
of the family Micropepsaceae within the order Micro-
pepsales, one species in the genus Azospirillum of the 
family Azospirillaceae within the order Rhodospirillales, 
five species in three genera Novosphingobium, Sphingo-
bium and Sphingomonas of two families Erythrobacte-
raceae and Sphingomonadaceae within the order Sphi-
nogomonadales. Strains HMF5357, BT721, HMF4628, 
MMS21-SJ4-13, BT288, ATS65, NA30, HMF6701, 
NS12-3, HMF5594, P4, MMS21-AI2-12, MMS21-M39, 
BT751, BT752, BT753 and HMG3570 were most close-
ly related to Ochrobactrum teleogrylli (99.1% 16S rRNA 
gene sequence similarity), Methylobacterium indicum 

(98.8%), Methylobacterium pseudosasicola (99.8%), 
Methylobacterium radiotolerans (99.9%), Microvirga 
tunisiensis (99.3%), Rhodoplanes tepidicaeni (98.8%), 
Rhodopseudomonas thermotolerans (99.7%), Agrobac-
terium pusense (99.9%), Rhizobium aquaticum (100%), 
Rhizobium paranaense (100%), Rhizomicrobium palustre 

(100%), Azospirillum soli (98.9%), Novosphingobium 
pokkalii (99.2%), Sphingobium quisquiliarum (99.4%), 
Sphingomonas alpine (99.7%), Sphingomonas gei (99.2%) 
and Sphingomonas montanisoli (99.1%), respectively. 
Ten marine bacterial isolates were assigned to the fami-
lies Maricaulaceae and Rhodobacteraceae of the classes 
Caulobacterales and Rhodobacterales, respectively: one 
species in the genus Hyphobacterium of the family Mari-
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caulaceae. Nine species in the genera Celeribacter, Mari-
vita, Nioella, Pararhodobacter, Pseudooceanicola, Rue-
geria, Seohaeicola and Tritonibacter of the family Rhodo-
bacteracea within the Rhodobacterales. Strain CAU 
1667 was related to Hyphobacterium vulgare (99.4% 16S 
rRNA gene sequence similarity). Strains 15MA-21, CAU 
1659, SCSW-6, CAU 1660, CAU 1661, 14MAJJD-6, 
CAU 1648, CAU 1651 and AMTF-M12 had the highest 
similarities to Celeribacter halophilus (100%), Marivita 
roseacus (99.4%), Nioella ostreopsis (100%), Pararhodo-
bacter marinus (98.8%), Pseudooceanicola lipolyticus 

(99.9%), Ruegeria profundi (98.8%), Seohaeicola nan-
haiensis (99.7%), Seohaeicola zhoushanensis (99.5%) and 
Tritonibacter mobilis subsp. pelagius (99.4%) (Table 1). 
All strains were Gram-staining-negative and rod shaped 

(Fig. 1). Additionally, the phylogenetic positions of un-
recorded bacteria were presented in Figs. 2 and 3. The 
detailed morphological, physiological and biochemical 
characteristics are shown description part. Herein, 27 bac-
terial isolates were collected from various sources of Ko-
rea areas are reported as unrecorded species of the class 
Alphaproteobacteria.

Description of Hyphobacterium vulgare CAU 1667

Cells are Gram-stain-negative, aerobic, flagellated and 
rod shaped. Colonies grown on marine agar are cream, 
circular, entire, convex, smooth and opaque. Oxidase ac-
tivity is positive. In the API 20NE test, cells are positive 
for nitrate reduction, esculin hydrolysis, and assimila-
tion of d-glucose, l-arabinose, d-mannose, d-mannitol, 
N-acetyl-glucosamine, d-maltose, potassium gluconate, 
adipic acid, malate and trisodium citrate; but negative 
for indole production, glucose fermentation, arginine 
dihydrolase, urease, gelatinase, β-galactosidase, and as-
similation of capric acid and phenylacetic acid. Strain 
CAU 1667 ( = NIBRBAC000508846) was isolated from 
sea sediment collected from Inchon, Republic of Korea 

(37°26ʹ01.9ʺN 126°24ʹ53.1ʺE).

Description of Ochrobactrum teleogrylli HMF5357

Cells are Gram-stain-negative, aerobic, flagellated and 
rod shaped. Colonies grown on R2A are white, circular, 
convex and smooth. Oxidase activity is positive. In the 
API 20NE test, cells are positive for nitrate reduction, 
glucose fermentation, esculin hydrolysis, and assimila-
tion of d-glucose, l-arabinose, d-mannose, d-mannitol, 
N-acetyl-glucosamine, d-maltose, potassium gluconate, 
capric acid, malate and trisodium citrate; but negative 
for indole production, arginine dihydrolase, urease, 
gelatinase, β-galactosidase, and assimilation of adipic 
acid and phenylacetic acid. Strain HMF5357 ( = NI-
BRBAC000508753) was isolated from a soil sample 
collected from Yongin, Republic of Korea (37°20ʹ22.9ʺN 

127°16ʹ15.3ʺE).

Description of Methylobacterium indicum BT721

Cells are Gram-stain-negative, aerobic, flagellated and 
rod shaped. Colonies grown on R2A are pink, circular, 
raised and opaque. Oxidase activity is negative. In the API 
20NE test, cells are positive for indole production, esculin 
hydrolysis, gelatinase, β-galactosidase, and assimilation 
of potassium gluconate and capric acid; but negative for 
nitrate reduction, glucose fermentation, arginine dihydro-
lase, urease, and assimilation of d-glucose, l-arabinose, 
d-mannose, d-mannitol, N-acetyl-glucosamine, d-maltose, 
adipic acid, malate, trisodium citrate and phenylacetic 
acid. Strain BT721 (=NIBRBAC000508870) was isolat-
ed from a soil sample collected from Samcheok, Republic 
of Korea (37°13ʹ02.5ʺN 129°03ʹ52.9ʺE).

Description of Methylobacterium pseudosasicola 
HMF4628

Cells are Gram-stain-negative, aerobic, flagellated and 
rod shaped. Colonies grown on R2A are pink, circular, 
convex and smooth. Oxidase activity is positive. In the 
API 20NE test, cells are positive for arginine dihydrolase, 
urease, and assimilation of d-glucose, l-arabinose, potas-
sium gluconate, adipic acid; but negative for nitrate reduc-
tion, indole production, glucose fermentation, esculin hy-
drolysis, gelatinase, β-galactosidase, and assimilation of 
d-mannose, d-mannitol, N-acetyl-glucosamine, d-maltose, 
capric acid, malate, trisodium citrate and phenylacetic 
acid. Strain HMF4628 ( =NIBRBAC000508752) was 
isolated from a costata birch bark sample collected from 
Gurye, Republic of Korea (35°17ʹ46.6ʺN 127°31ʹ14.6ʺE).

Description of Methylobacterium radiotolerans 
MMS21-SJ4-13

Cells are Gram-stain-negative, aerobic, non-flagellat-
ed and rod shaped. Colonies grown on R2A are brown, 
circular, convex and erose. Oxidase activity is positive. 
In the API 20NE test, cells are positive for nitrate reduc-
tion, esculin hydrolysis, arginine dihydrolase and urease; 
but negative for indole production, glucose fermentation, 
gelatinase, β-galactosidase, and assimilation of d-glucose, 
l-arabinose, d-mannose, d-mannitol, N-acetyl-glucos-
amine, d-maltose, potassium gluconate, capric acid, adip-
ic acid, malate, trisodium citrate and phenylacetic acid. 
Strain MMS21-SJ4-13 ( =NIBRBAC000508742) was 
isolated from a soil sample collected from Okcheon, Re-
public of Korea (36°21ʹ40.6ʺN 127°36ʹ02.0ʺE).

Description of Microvirga tunisiensis BT288

Cells are Gram-stain-negative, aerobic, non-flagel-
lated and oval-shaped. Colonies grown on R2A agar are 
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Fig. 1. Transmission electron micrographs of cells. Strains: 1, CAU 1667; 2, HMF5357; 3, BT721; 4, HMF4628; 5, MMS21-SJ4-13; 6, 
BT288; 7, ATS65; 8, NA30; 9, HMF6701; 10, NS12-3; 11, HMF5594; 12, P4; 13, 15MA-21; 14, CAU 1659; 15, SCSW-6; 16, CAU 1660; 
17, CAU 1661; 18, 14MAJJd-6; 19, CAU 1648; 20, CAU 1651; 21, AMTF-M12; 22, MMS21-AI2-12; 23, MMS21-M39; 24, BT751; 25, 
BT752; 26, BT753; 27, HMG3570.
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Fig. 2. Neighbor-joining phylogenetic tree based on 16S rRNA gene sequences, showing the relationship between the isolates and their rel-
atives of the order Caulobacterales, Hyphomicrobiales and Micropepsales. Bootstrap values (>70%) are shown. Escherichia coli ATCC 
11775T (X80725) was used as an outgroup. Bar, 0.02 substitutions per nucleotide position.
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Fig. 3. Neighbor-joining phylogenetic tree based on 16S rRNA gene sequences, showing the relationship between the isolates and their rel-
atives of the order Rhodobacterales, Rhodospirillales and Sphingomonadales. Bootstrap values (>70%) are shown. Escherichia coli ATCC 
11775T (X80725) was used as an outgroup. Bar, 0.02 substitutions per nucleotide position.
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light brown and circular. Oxidase activity is positive. In 
the API 20NE test, cells are positive for esculin hydro-
lysis; but negative for nitrate reduction, indole produc-
tion, glucose fermentation, arginine dihydrolase, urease, 
gelatinase, β-galactosidase, and assimilation of d-glucose, 
l-arabinose, d-mannose, d-mannitol, N-acetyl-glucos-
amine, d-maltose, potassium gluconate, capric acid, adip-
ic acid, malate, trisodium citrate and phenylacetic acid. 
Strain BT288 ( =NIBRBAC000508867) was isolated 
from a soil sample collected from Uijeongbu, Republic of 
Korea (37°44ʹ23.0ʺN 127°01ʹ28.0ʺE).

Description of Rhodoplanes tepidicaeni ATS65

Cells are Gram-stain-negative, aerobic, non-flagellated 
and rod shaped. Colonies grown on R2A are white, circu-
lar, convex and glistening. Oxidase activity is negative. In 
the API 20NE test, cells are positive for nitrate reduction, 
esculin hydrolysis, urease, and assimilation of β-galacto-
sidase and adipic acid; but negative for indole production, 
glucose fermentation, arginine dihydrolase, gelatinase, 
and assimilation of d-glucose, l-arabinose, d-mannose, 
d-mannitol, N-acetyl-glucosamine, d-maltose, potassium 
gluconate, capric acid, malate, trisodium citrate and phe-
nylacetic acid. Strain ATS65 ( =NIBRBAC000508881) 
was isolated from a soil sample collected from Seoul, Re-
public of Korea (37°34ʹ01.4ʺN 127°08ʹ59.3ʺE).

Description of Rhodopseudomonas thermotolerans 
NA30

Cells are Gram-stain-negative, aerobic, non-flagellat-
ed and rod shaped. Colonies grown on R2A are white, 
round, entire and flat. Oxidase activity is negative. In the 
API 20NE test, cells are positive for urease and assimi-
lation of d-glucose, l-arabinose, adipic acid, malate and 
phenylacetic acid; but negative for nitrate reduction, in-
dole production, glucose fermentation, esculin hydroly-
sis, arginine dihydrolase, gelatinase, β-galactosidase, and 
assimilation of d-mannose, d-mannitol, N-acetyl-glucos-
amine, d-maltose, potassium gluconate, capric acid and 
trisodium citrate. Strain NA30 (=NIBRBAC000508780) 
was isolated from a wetland sample collected from Seoul, 
Republic of Korea (37°34ʹ02.2ʺN 127°08ʹ59.1ʺE).

Description of Agrobacterium pusense HMF6701

Cells are Gram-stain-negative, facultative anaerobic, 
flagellated and rod shaped. Colonies grown on marine 
agar are white, circular, convex and smooth. Oxidase 
activity is positive. In the API 20NE test, cells are pos-
itive for nitrate reduction, esculin hydrolysis, arginine 
dihydrolase, urease, β-galactosidase, and assimilation of 
d-glucose, l-arabinose, d-mannose, d-mannitol, N-ace-
tyl-glucosamine, d-maltose, potassium gluconate, malate 

and trisodium citrate; but negative for indole produc-
tion, glucose fermentation, gelatinase, and assimilation 
of capric acid, adipic acid and phenylacetic acid. Strain 
HMF6701 ( = NIBRBAC000508755) was isolated from 
a soil sample collected from Wando, Republic of Korea 

(34°19ʹ36.9ʺN 126°49ʹ06.4ʺE).

Description of Rhizobium aquaticum NS12-3

Cells are Gram-stain-negative, aerobic, flagellated and 
rod shaped. Colonies grown on R2A agar are white, cir-
cular, convex and smooth. Oxidase activity is negative. In 
the API 20NE test, cells are positive for urease, β-galacto-
sidase, and assimilation of d-glucose, d-mannitol, N-ace-
tyl-glucosamine, d-maltose and malate; but negative for 
nitrate reduction, indole production, glucose fermentation, 
esculin hydrolysis, arginine dihydrolase, gelatinase, and 
assimilation of l-arabinose, d-mannose, potassium gluco-
nate, capric acid, adipic acid, trisodium citrate and phe-
nylacetic acid. Strain NS12-3 ( =NIBRBAC000508931) 
was isolated from a soil sample collected from Goyang, 
Republic of Korea (37°40ʹ27.9ʺN 126°48ʹ20.5ʺE).

Description of Rhizobium paranaense HMF5594

Cells are Gram-stain-negative, aerobic, non-flagellated 
and rod shaped. Colonies grown on R2A agar are white, 
circular, convex and smooth. Oxidase activity is positive. 
In the API 20NE test, cells are positive for nitrate re-
duction, esculin hydrolysis, urease, β-galactosidase, and 
assimilation of N-acetyl-glucosamine; but negative for 
indole production, glucose fermentation, arginine dihydro-
lase, gelatinase, and assimilation of d-glucose, l-arabinose, 
d-mannose, d-mannitol, d-maltose, potassium gluconate, 
capric acid, adipic acid, malate, trisodium citrate and phe-
nylacetic acid. Strain HMF5594 (=NIBRBAC000508754) 
was isolated from a soil sample collected from Yongin, 
Republic of Korea (37°20ʹ18.3ʺN 127°16ʹ01.3ʺE).

Description of Rhizomicrobium palustre P4

Cells are Gram-stain-negative, aerobic, flagellated and 
rod shaped. Colonies grown on R2A agar are white, cir-
cular, opaque and smooth. Oxidase activity is negative. In 
the API 20NE test, cells are positive for β-galactosidase; 
but negative for nitrate reduction, indole production, glu-
cose fermentation, esculin hydrolysis, arginine dihydro-
lase, urease, gelatinase, and assimilation of d-glucose, 
l-arabinose, d-mannose, d-mannitol, N-acetyl-glucos-
amine, d-maltose, potassium gluconate, capric acid, adip-
ic acid, malate, trisodium citrate and phenylacetic acid. 
Strain P4 ( =NIBRBAC000508935) was isolated from a 
soil sample collected from Goyang, Republic of Korea 

(37°40ʹ27.9ʺN 126°48ʹ20.5ʺE).
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Description of Celeribacter halophilus 15MA-21

Cells are Gram-stain-negative, aerobic, non-flagellated 
and short rod shaped. Colonies grown on marine agar are 
light white, circular and convex. Oxidase activity is pos-
itive. In the API 20NE test, cells are positive for esculin 
hydrolysis, arginine dihydrolase, urease, β-galactosidase, 
and assimilation of d-glucose, d-mannitol, capric acid, 
adipic acid and trisodium citrate; but negative for ni-
trate reduction, indole production, glucose fermentation, 
gelatinase, and assimilation of l-arabinose, d-mannose, 
N-acetyl-glucosamine, d-maltose, potassium gluconate, 
malate and phenylacetic acid. Strain 15MA-21 ( =NI-
BRBAC000508955) was isolated from a seaweed sample 
collected from Goseong, Republic of Korea (38°30ʹ13.1ʺN 
128°25ʹ37.6ʺE).

Description of Marivita roseacus CAU 1659

Cells are Gram-stain-negative, aerobic, non-flagellat-
ed and rod shaped. Colonies grown on marine agar are 
cream, circular, entire, convex, smooth and opaque. Ox-
idase activity is positive. In the API 20NE test, cells are 
positive for nitrate reduction, esculin hydrolysis, β-ga-
lactosidase; but negative for indole production, glucose 
fermentation, arginine dihydrolase, urease, gelatinase, 
and assimilation of d-glucose, l-arabinose, d-mannose, 
d-mannitol, N-acetyl-glucosamine, d-maltose, potassi-
um gluconate, capric acid, adipic acid, malate, trisodium 
citrate and phenylacetic acid. Strain CAU 1659 ( = NI-
BRBAC000508839) was isolated from a sea sediment 
sample collected from Incheon, Republic of Korea 

(37°26ʹ01.9ʺN 126°24ʹ53.1ʺE).

Description of Nioella ostreopsis SCSW-6

Cells are Gram-stain-negative, aerobic, non-flagellat-
ed and rod shaped. Colonies grown on marine agar are 
yellowish white, circular, convex and glistening. Oxidase 
activity is negative. In API 20NE test, cells are positive 
for nitrate reduction, esculin hydrolysis, gelatinase, β-ga-
lactosidase, and assimilation of potassium gluconate and 
adipic acid; but negative for indole production, glucose 
fermentation, arginine dihydrolase, urease, and assimila-
tion of d-glucose, l-arabinose, d-mannose, d-mannitol, 
N-acetyl-glucosamine, d-maltose, capric acid, malate, 
trisodium citrate and phenylacetic acid. Strain SCSW-6 

( =NIBRBAC000508908) was isolated from a seawa-
ter sample collected from Sokcho, Republic of Korea 

(38°13ʹ42ʺN 128°35ʹ13ʺE).

Description of Pararhodobacter marinus CAU 1660

Cells are Gram-stain-negative, aerobic, non-flagellat-
ed and rod shaped. Colonies grown on marine agar are 
cream, circular, entire, convex, smooth and opaque. Ox-

idase activity is positive. In the API 20NE test, cells are 
positive for esculin hydrolysis, urease, gelatinase; but 
negative for nitrate reduction, indole production, glu-
cose fermentation, arginine dihydrolase, β-galactosidase, 
and assimilation of d-glucose, l-arabinose, d-mannose, 
d-mannitol, N-acetyl-glucosamine, d-maltose, potas-
sium gluconate, capric acid, adipic acid, malate, triso-
dium citrate and phenylacetic acid. Strain CAU 1660 

( =NIBRBAC000508840) was isolated from a sea sed-
iment sample collected from Geoje, Republic of Korea 

(34°81ʹ29.6ʺN 128°70ʹ70.5ʺE).

Description of Pseudooceanicola lipolyticus  
CAU 1661

Cells are Gram-stain-negative, aerobic, non-flagellat-
ed and rod shaped. Colonies grown on marine agar are 
cream, circular, entire, convex, smooth and opaque. Ox-
idase activity is positive. In the API 20NE test, cells are 
positive for urease, esculin hydrolysis, and assimilation of 
N-acetyl-glucosamine, potassium gluconate, adipic acid, 
malate and phenylacetic acid; but negative for nitrate re-
duction, indole production, glucose fermentation, arginine 
dihydrolase, gelatinase, β-galactosidase, and assimila-
tion of d-glucose, l-arabinose, d-mannose, d-mannitol, 
d-maltose, capric acid and trisodium citrate. Strain CAU 
1661 ( =NIBRBAC000508842) was isolated from a sea 
sediment sample collected from Geoje, Republic of Korea 

(34°81ʹ29.6ʺN 128°70ʹ70.5ʺE).

Description of Ruegeria profundi 14MAJJD-6

Cells are Gram-stain-negative, aerobic, non-flagellat-
ed and rod shaped. Colonies grown marine agar are pale 
yellow, circular, slightly convex and glistening. Oxidase 
activity is negative. In the API 20NE test, cells are posi-
tive for nitrate reduction and β-galactosidase; but nega-
tive for indole production, glucose fermentation, esculin 
hydrolysis, arginine dihydrolase, urease, gelatinase, 
and assimilation of d-glucose, l-arabinose, d-mannose, 
d-mannitol, N-acetyl-glucosamine, d-maltose, potas-
sium gluconate, capric acid, adipic acid, malate, triso-
dium citrate and phenylacetic acid. Strain 14MAJJd-6 

( =NIBRBAC000508915) was isolated from a tidal flat 
sample collected from Jangheung, Republic of Korea 

(34°36ʹ49.2ʺN 127°00ʹ41.7ʺE).

Description of Seohaeicola nanhaiensis CAU 1648

Cells are Gram-stain-negative, aerobic, non-flagellat-
ed and rod shaped. Colonies grown on marine agar are 
cream, punctiform entire, convex, smooth and translu-
cent. Oxidase activity is positive. In the API 20NE test, 
cells are positive for esculin hydrolysis and assimilation 
of d-glucose, l-arabinose, d-mannitol, potassium gluco-
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nate, adipic acid, malate and phenylacetic acid; but neg-
ative for nitrate reduction, indole production, glucose 
fermentation, arginine dihydrolase, urease, gelatinase, 
β-galactosidase, and assimilation of d-mannose, N-ace-
tyl-glucosamine, d-maltose, capric acid and trisodium 
citrate. Strain CAU 1648 ( = NIBRBAC000508830) was 
isolated from a seawater sample collected from Gangh-
wa, Republic of Korea (37°42ʹ01.1ʺN 126°22ʹ44.6ʺE).

Description of Seohaeicola zhoushanensis CAU 1651

Cells are Gram-stain-negative, facultative anaerobic, 
non-flagellated and rod shaped. Colonies grown on GYE 
agar are cream, circular, entire, convex, smooth and trans-
lucent. Oxidase activity is positive. In the API 20NE test, 
cells are positive for urease, esculin hydrolysis, and as-
similation of d-glucose, l-arabinose, d-mannose, d-man-
nitol, d-maltose, potassium gluconate, adipic acid, malate, 
trisodium citrate and phenylacetic acid; but negative for 
nitrate reduction, indole production, glucose fermentation, 
arginine dihydrolase, gelatinase, β-galactosidase, and as-
similation of N-acetyl-glucosamine and capric acid. Strain 
CAU 1651 ( =NIBRBAC000508833) was isolated from 
a seawater sample collected from Ganghwa, Republic of 
Korea (37°38ʹ59.6ʺN 126°20ʹ02.8ʺE).

Description of Tritonibacter mobilis subsp. pelagius 
AMTF-M12

Cells are Gram-stain-negative, aerobic, non-flagellat-
ed, and ovoid and rod shaped. Colonies grown on marine 
agar are dark yellow, circular, convex and glistening. Ox-
idase activity is negative. In the API 20NE test, cells are 
positive for esculin hydrolysis, gelatinase and β-galacto-
sidase; but negative for nitrate reduction, indole produc-
tion, glucose fermentation, arginine dihydrolase, urease, 
and assimilation of d-glucose, l-arabinose, d-mannose, 
d-mannitol, N-acetyl-glucosamine, d-maltose, potassi-
um gluconate, capric acid, adipic acid, malate, trisodium 
citrate and phenylacetic acid. Strain AMTF-M12 ( =NI-
BRBAC000508906) was isolated from a tidal flat sample 
collected from Taean, Republic of Korea (36°33ʹ58.6ʺN 
126°21ʹ57.1ʺE).

Description of Azospirillum soli MMS21-AI2-12

Cells are Gram-stain-negative, aerobic, non-flagellat-
ed and rod shaped. Colonies grown on R2A are white, 
circular, convex and entire. Oxidase activity is positive. 
In the API 20NE test, cells are positive for nitrate reduc-
tion, glucose fermentation, esculin hydrolysis, gelatinase, 
β-galactosidase, and assimilation of d-glucose, l-arab-
inose, d-mannitol, N-acetyl-glucosamine, d-maltose, 
potassium gluconate, malate, trisodium citrate and phe-
nylacetic acid; but negative for indole production, argi-

nine dihydrolase, urease, and assimilation of d-mannose, 
capric acid and adipic acid. Strain MMS21-AI2-12 (=NI-
BRBAC000508731) was isolated from a soil sample col-
lected from Okcheon, Republic of Korea (36°19ʹ24.3ʺN 
127°43ʹ42.4ʺE).

Description of Novosphingobium pokkalii 
MMS21-M39

Cells are Gram-stain-negative, aerobic, non-flagellated 
and rod shaped. Colonies grown on R2A are pale yellow, 
circular, convex and entire. Oxidase activity is positive. In 
the API 20NE test, cells are positive for glucose fermen-
tation, arginine dihydrolase and esculin hydrolysis; but 
negative for nitrate reduction, indole production, urease, 
gelatinase, β-galactosidase, and assimilation of d-glucose, 
l-arabinose, d-mannose, d-mannitol, N-acetyl-glucos-
amine, d-maltose, potassium gluconate, capric acid, adip-
ic acid, malate, trisodium citrate and phenylacetic acid. 
Strain MMS21-M39 ( =NIBRBAC000508740) was iso-
lated from a soil sample collected from Daejeon, Repub-
lic of Korea (36°19ʹ08.5ʺN 127°20ʹ19.9ʺE).

Description of Sphingobium quisquiliarum BT751

Cells are Gram-stain-negative, aerobic, flagellated and 
rod shaped. Colonies grown on R2A agar are yellow, 
smooth, circular, convex and opaque. Oxidase activity 
is positive. In the API 20NE test, cells are positive for 
gelatinase and assimilation of d-glucose, l-arabinose 
and d-mannose; but negative for nitrate reduction, indole 
production, glucose fermentation, esculin hydrolysis, ar-
ginine dihydrolase, urease, β-galactosidase, and assimila-
tion of d-mannitol, N-acetyl-glucosamine, d-maltose, po-
tassium gluconate, capric acid, adipic acid, malate, triso-
dium citrate and phenylacetic acid. Strain BT751 ( =NI-
BRBAC000508874) was isolated from a soil sample 
collected from Seogwipo, Republic of Korea (33°14ʹ19ʺN 
126°17ʹ16ʺE).

Description of Sphingomonas alpina BT752

Cells are Gram-stain-negative, aerobic, non-flagellated 
and rod shaped. Colonies grown on R2A agar are yellow, 
circular, convex, glistening, round and entire margins. 
Oxidase activity is positive. In the API 20NE test, cells 
are positive for gelatinase activity and assimilation of 
l-arabinose, potassium gluconate and malate; but neg-
ative for nitrate reduction, indole production, glucose 
fermentation, esculin hydrolysis, arginine dihydrolase, 
urease, β-galactosidase, and assimilation of d-glucose, 
d-mannose, d-mannitol, N-acetyl-glucosamine, d-maltose, 
capric acid, adipic acid, trisodium citrate and phenylacetic 
acid. Strain BT752 ( =NIBRBAC000508875) was iso-
lated from a soil sample collected from Jeju, Republic of 
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Korea (33°19ʹ19ʺN 126°15ʹ55ʺE).

Description of Sphingomonas gei BT753

Cells are Gram-stain-negative, aerobic, non-flagellated 
and rod shaped. Colonies grown on R2A agar are bright 
yellow, circular, convex, glistening and smooth. Oxidase 
activity is positive. In the API 20NE test, cells are positive 
for gelatinase, β-galactosidase, and assimilation of d-glu-
cose, d-mannitol, d-maltose and potassium gluconate; 
but negative for nitrate reduction, indole production, glu-
cose fermentation, esculin hydrolysis, arginine dihydro-
lase, urease, and assimilation of l-arabinose, d-mannose, 
N-acetyl-glucosamine, capric acid, adipic acid, malate, 
trisodium citrate and phenylacetic acid. Strain BT753 

(=NIBRBAC000508876) was isolated from a soil sam-
ple collected from Jeju, Republic of Korea (33°26ʹ05ʺN 
126°41ʹ20ʺE).

Description of Sphingomonas montanisoli HMG3570

Cells are Gram-stain-negative, aerobic, non-flagellated 
and rod shaped. Colonies grown on R2A are cream, cir-
cular, convex and smooth. Oxidase activity is positive. In 
the API 20NE test, cells are positive for assimilation of 
d-glucose; but negative for nitrate reduction, indole pro-
duction, glucose fermentation, esculin hydrolysis, arginine 
dihydrolase, urease, gelatinase, β-galactosidase, and as-
similation of l-arabinose, d-mannose, d-mannitol, N-ace-
tyl-glucosamine, d-maltose, potassium gluconate, capric 
acid, adipic acid, malate, trisodium citrate and pheny-
lacetic acid. Strain HMG3570 (=NIBRBAC000508768) 
was isolated from a moss sample collected from Yongin, 
Republic of Korea (37°20ʹ20.1ʺN 127°15ʹ55.5ʺE).
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