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In 2023, as research of discover native prokaryotic species in Korea, 34 filamentous and sporulating bacterial
strains were affiliated to the phylum Actinomycetota. The strains formed monophyletic clades with the most
closely related species with >98.7% of the 16S rRNA gene similarity. The 34 filamentous and sporulating
Actinomycetota strains belonged to the families Micromonosporaceae, Nocardiaceae, Pseudonocardiaceae,
Streptomycetaceae, and Streptosporangiaceae (of the orders Micromonosporales, Mycobacteriales, Pseudo-
nocardiales, Streptomycetales and Streptosporangiales). 34 species of the phylum Actinomycetota have not
been reported in Korea, suggesting unrecorded species in Korea. Information on strains such as Gram staining
reaction, colony and cell morphology, biochemical characteristics, and isolation sources were provided in the
species description.
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INTRODUCTION

In 2023, 34 unrecorded bacteria were isolated from agri-
cultural soil samples from various regions in Korea and
identified as phylum of Actinomycetes. The taxonomic
information of 34 unrecorded species is based on the no-
menclature described in List of Prokaryotic names with
Standing in Nomenclature (https://lpsn.dsmz.de) and con-
sists of Actinomycetota. The phylum Actinomycetota,
one of the largest phyla within the domain Bacteria, is
widely distributed in aquatic and terrestrial environments
(Lawson et al.,2018). The phylum is comprised of Gram-
stain-positive, non-sporeforming, rod-shaped bacteria with
a high G + C content (Gao and Gupta, 2005). The phylum
Actinomycetota includes multicellular filamentous bacteria

©2026 National Institute of Biological Resources.

such as Streptomyces species (Feeney et al., 2022). These
filamentous bacteria have garnered significant attention due
to their intricate developmental life cycles, where growth
and differentiation frequently coincide with the production
of specialized metabolites (Gerwick and Moore, 2012).
Among filamentous actinobacteria, the genus Streptomy-
ces has been the most extensively studied, primarily be-
cause its species are the most prolific producers of spe-
cialized metabolites (Hutchings et al., 2019).

In 2023, a total of 192 unrecorded species were isolated
from various samples during the research of discover
native prokaryotic species in Korea, of which 34 belong to
the phylum Actinomycetota (filamentous and sporulating
species). In this study, we report these species and describe
their characteristics.
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MATERIALS AND METHODS

A total of 34 bacterial strains assigned to the phylum
Actinomycetota were isolated from various samples. The
collected samples from each region were independently
processed serial dilution and spread onto diverse culture
media Reasoner’s 2A agar (R2A; BD Difco), marine agar
(MA; BD Difco), glucose yeast extract agar (GYE) actino-
mycete isolation agar (AA) and starch-casein agar (SCA)
and incubated at 20-30°C for 3-7 days (Table 1). All
strains were purified as single colonies and stored as 15—
17% (v/v) glycerol suspension at —80°C as well as lyophil-
ized ampoules.

The morphology and cell size of colonies for each strain
were determined by using a scanning electron microscopy
and transmission electron microscopy. The electron micro-
graphs of each strain are shown in Fig. 1. Gram reaction
was performed according to the classic Gram procedure
described by Doetsch (1981). Biochemical characteristics
were tested by using API 20NE galleries (bioMérieux) ac-
cording to the manufacturer’s instructions. After extracting
genomic DNA and amplify the 16S rRNA gene using (uni-
versal) primers (Weisburg et al., 1991), and the sequence
database of each strain was submission in NCBI GenBank.
The 16S rRNA gene sequences of the related taxa were
obtained from EzBioCloud server (Yoon et al., 2017). 34
bacterial strains and related taxa (retrieved from the NCBI
database) were aligned with SINA (v1.2.12) according to
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the SILVA seed alignment (http://www.arb-silva.de; Pruesse
et al.,2012). Evolutionary distances applied during phylo-
genetic analysis were calculated through a two-parameter
model (Kimura, 1983). A phylogenetic tree was construc-
ted using bootstrap values (Felsenstein, 1985) based on
1,000 replicates using neighbor joining (Saitou and Nei,
1987) in the MEGA 11 program (Tamura et al., 2021).

RESULTS AND DISCUSSION

The 34 strains were distributed into 1 phylum: Actino-
mycetota (Table 1). All strains filamentous and sporulating
bacteria (Figs. 1, 2). Unrecorded bacteria were identified
as 10 genera of Actinacidiphila, Amycolatopsis, Lentzea,
Micromonospora, Nocardia, Nonomuraea, Saccharothrix,
Streptomyces, Streptosporangium and Umezawaea (Figs.
3, 4). Here we report 34 unrecorded bacterial species in
Korea belonging to 5 orders, which were isolated in Korea;
1 strain of the Micromonosporales, 5 strains of the Myco-
bacteriales, 5 strains of the Pseudonocardiales, 21 strains
of the Streptomycetales, and 2 strains of the Streptospo-
rangiales.

Description of Micromonospora provocatoris AN1124

Cells are Gram-staining-positive and spherical to oval.
Colonies are filamentous, unbonate and orange color after
3 days of incubation at 28°C on R2A. In API 20NE, the

1 pm

Fig. 1. Transmission electron micrographs or scanning electron micrographs of cells of the strains isolated in this study. The cells were cul-
tured at their optimal growth conditions. Strains: 1, AN1124; 2, AN003; 3, SBCC-2246; 4, AN064; 5, AN043; 6, ANO51; 7, MMS23-KA4;
8, AN625; 9, AN040; 10, MMS23-KR2; 11, AN189; 12, AN696; 13, SBCC-2341; 14, AN214; 15, AN286; 16, ANOO1; 17, SBCC-2337; 18,
MMS23-LS6; 19, MMS23-1K53; 20, AN1078; 21, ANO16; 22, MMS23-CK42; 23, MMS23-KR22; 24, MMS23-GM15.
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Fig. 2. Transmission electron micrographs or scanning electron micrographs of cells of the strains isolated in this study. The cells were cultured
at their optimal growth conditions. Strains: 1, AN679; 2, MMS23-LE10; 3, MMS23-CK28; 4, CAU 1726; 5, AN211; 6, SBCC-2338; 7, SBCC-
2348; 8, AN074; 9, MMS23-TBS; 10, ARO.

reactions in nitrate reduction (NO*~ — NO?"), B-glucosi-
dase (esculin hydrolysis), protease (gelatin hydrolysis), -
galactosidase (PNPG), assimilation of D-glucose, L-arab-
inose, D-mannose, D-maltose and adipate are positive,
but the reaction in reduction of indole production, glucose
fermentation, arginine dihydrolase, urease, assimilation of
D-mannitol, N-acetyl-D-glucosamine, potassium gluco-
nate, capric acid, malic acid trisodium citrate and phenyl-
acetic acid are negative. Strain AN1124 (= NIBRBACO000
510621) was isolated a wetland sample, Gyeonggi-do,
Korea (37°01'02.6"N 127°15'48 9"E).

Description of Nocardia aurea AN003

Cells are Gram-staining-positive and rod shape. Colon-
ies are filamentous, unbonate and pale-yellow color after 3
days of incubation at 28°C on R2A. In API 20NE, the re-
actions in nitrate reduction (NO*~ — NO?"), B-glucosidase
(esculin hydrolysis), protease (gelatin hydrolysis), 3-ga-
lactosidase (PNPG), assimilation of D-glucose, potassium
gluconate and adipate are positive, but the reaction in re-
duction of indole production, glucose fermentation, argi-
nine dihydrolase, urease, assimilation of L-arabinose, D-
mannose, D-maltose, D-mannitol, N-acetyl-D-glucosa-
mine, capric acid, malic acid trisodium citrate and phenyl-
acetic acid are negative. Strain AN0O03 (= NIBRBACO000
510592) was isolated a wetland sample, Gyeonggi-do,
Korea (37°01'02.6"N 127°15'48 9"E).

Description of Nocardia higoensis SBCC-2246

Cells are Gram-staining-positive and rod shape. Colon-
ies are circular, flat, smooth and pale light pink color after 7
days of incubation at 25°C on MA. In API 20NE, assimi-
lation of potassium gluconate and adipate are positive, but
the reactions in nitrate reduction (NO*~ — NO?"), -glu-
cosidase (esculin hydrolysis), protease (gelatin hydroly-

sis), f-galactosidase (PNPG), indole production, glucose
fermentation, arginine dihydrolase, urease, assimilation of
D-glucose, L-arabinose, D-mannose, D-maltose, D-man-
nitol, N-acetyl-D-glucosamine, capric acid, malic acid tri-
sodium citrate and phenylacetic acid are negative. Strain
SBCC-2246 (= NIBRBAC000510516) was isolated a tidal
flat sample, Chungcheong-do, Korea (36°53'17"N 126°19’
39"E).

Description of Nocardia salmonicida subsp.
cummidelens AN064

Cells are Gram-staining-positive and filamentous. Colon-
ies are filamentous, unbonate pale orange color after 3 days
of incubation at 28°C on R2A. In API 20NE, the reactions
in nitrate reduction (NO®*~ — NO?"), urease, assimilation
of D-glucose and N-acetyl-D-glucosamine are positive and
p-glucosidase (esculin hydrolysis), potassium gluconate
and adipate are weakly positive but protease (gelatin hydro-
lysis), B-galactosidase (PNPG), indole production, glucose
fermentation, arginine dihydrolase, assimilation of L-arabi-
nose, D-mannose, D-maltose, D-mannitol, capric acid, ma-
lic acid trisodium citrate and phenylacetic acid are nega-
tive. Strain AN064 (= NIBRBAC000510597) was isolated
a wetland sample, Gyeonggi-do, Korea (37°01'02.6"N 127°
15'48.9"E).

Description of Nocardia salmonicida subsp.
salmonicida AN043

Cells are Gram-staining-positive and filamentous. Colon-
ies are filamentous, unbonate pale orange color after 3 days
of incubation at 28°C on R2A. In API 20NE, the reactions
in nitrate reduction (NO*~ — NO?"), urease, 3-glucosidase
(esculin hydrolysis), assimilation of D-glucose, D-man-
nose, N-acetyl-D-glucosamine, potassium gluconate, adip-
ate and trisodium citrate are positive and [3-galactosidase
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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 family Micromonosporaceae, Nocardiaceae, Pseudonocardiaceae and Streptosporanglaceae. Bootstrap values (>70%)
are shown above nodes for the neighbor-joining methods. Bifidobacterium bifidum ATCC 295217 used as an outgroup. Bar: 0.01 substitutions
per nucleotide position.

(PNPG) are weakly positive but protease (gelatin hydro-
lysis), indole production, glucose fermentation, arginine
dihydrolase, assimilation of L-arabinose, D-maltose, D-
mannitol, capric acid, malic acid and phenylacetic acid are

negative. Strain AN043 (=NIBRBAC000510595) was
isolated a wetland sample, Gyeonggi-do, Korea (37°01'
02.6"N 127°15'48 9"E).
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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 family Streptomycetaceae. Bootstrap values (>70%) are shown above nodes for the neighbor-joining methods. Bifido-
bacterium bifidum ATCC 295217 used as an outgroup. Bar: 0.1 substitutions per nucleotide position.
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Description of Nocardia sungurluensis AN0O51

Cells are Gram-staining-positive and filamentous. Colon-
ies are filamentous, unbonate white color after 3 days of
incubation at 28°C on R2A. In API 20NE, the reactions in
nitrate reduction (NO3_ — NOZ_), urease, [3-glucosidase
(esculin hydrolysis), 3-galactosidase (PNPG), assimilation
of L-arabinose, potassium gluconate, adipate and malic
acid are positive and assimilation of D-glucose are weakly
positive. But protease (gelatin hydrolysis), indole produc-
tion, glucose fermentation, arginine dihydrolase, assimila-
tion of D-mannose, N-acetyl-D-glucosamine, D-maltose,
D-mannitol, capric acid, trisodium citrate and phenylace-
tic acid are negative. Strain ANO51 (=NIBRBAC000510
595) was isolated a wetland sample, Gyeonggi-do, Korea
(37°01'02.6"N 127°15'48 9"E).

Description of Amycolatopsis vastitatis MMS23-KA4

Cells are Gram-staining-positive and rod shape. Colon-
ies are circular, erose, irregular pale orange color after 3
days of incubation at 30°C on AA. In API 20NE, the re-
actions in nitrate reduction (NO*~ — NO?"), B-glucosidase
(esculin hydrolysis), protease (gelatin hydrolysis), 5-galac-
tosidase (PNPG), assimilation of potassium gluconate are
positive. But urease, indole production, glucose fermenta-
tion, arginine dihydrolase, assimilation of D-glucose, L-
arabinose, D-mannose, N-acetyl-D-glucosamine, D-malt-
ose, D-mannitol, capric acid, trisodium citrate, adip-
ate, malic acid and phenylacetic acid are negative. Strain
MMS23-KA4 (=NIBRBAC000510822) was isolated a
soil sample, Gyeongsang-do, Korea (35°50'17"N 129°17'
11"E).

Description of Amycolatopsis vastitatis MMS23-KA4

Cells are Gram-staining-positive and rod shape. Colon-
ies are circular, erose, irregular pale orange color after 3
days of incubation at 30°C on AA. In API 20NE, the re-
actions in nitrate reduction (NO*~ — NO?"), B-glucosidase
(esculin hydrolysis), protease (gelatin hydrolysis), 3-galac-
tosidase (PNPG), assimilation of potassium gluconate are
positive. But urease, indole production, glucose fermen-
tation, arginine dihydrolase, assimilation of D-glucose, L-
arabinose, D-mannose, N-acetyl-D-glucosamine, D-malt-
ose, D-mannitol, capric acid, trisodium citrate, adipate,
malic acid and phenylacetic acid are negative. Strain MMS
23-KA4 (=NIBRBAC000510822) was isolated a soil sam-
ple, Gyeongsang-do, Korea (35°50'17"N 129°17'11"E).

Description of Lentzea pudingi AN625

Cells are Gram-staining-positive and filamentous. Col-
onies are filamentous, unbonate white color after 3 days of
incubation at 28°C on R2A. In API 20NE reactions in -
galactosidase (PNPG), assimilation of D-glucose, L-arab-
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inose, D-mannose, N-acetyl-D-glucosamine, D-maltose,
D-mannitol, potassium gluconate adipate and malic acid
are positive and B-glucosidase (esculin hydrolysis) is weak-
ly positive. But the reactions in nitrate reduction (NO*~ —
NO?%), urease, indole production, glucose fermentation,
arginine dihydrolase, protease (gelatin hydrolysis), assim-
ilation of capric acid, trisodium citrate, phenylacetic acid
are negative. Strain AN625 (=NIBRBAC000510611) was
isolated a wetland sample, Gyeonggi-do, Korea (37°01'
02.6"N 127°15'48 9"E).

Description of Saccharothrix espanaensis AN040

Cells are Gram-staining-positive and rod shape. Colon-
ies are filamentous, unbonate white color after 3 days of
incubation at 28°C on R2A. In API 20NE reactions in -
galactosidase (PNPG), assimilation of D-glucose, N-acetyl-
D-glucosamine, potassium gluconate and malic acid are
positive and S-glucosidase (esculin hydrolysis) is weakly
positive. But the reactions in nitrate reduction (NO*~ —
NOZ_), urease, indole production, glucose fermentation,
arginine dihydrolase, protease (gelatin hydrolysis), assim-
ilation of capric acid, trisodium citrate, L-arabinose, D-
mannose, D-maltose, D-mannitol, adipate, phenylacetic
acid are negative. Strain AN040 (=NIBRBAC000510
594) was isolated a wetland sample, Gyeonggi-do, Korea
(37°01'02.6"N 127°15'48 9"E).

Description of Saccharothrix syringae MMS23-KR2

Cells are Gram-staining-positive and rod shape. Colon-
ies are circular, convex, entire white color after 3 days of
incubation at 30°C on R2A. In API 20NE, the reactions
in B-glucosidase (esculin hydrolysis) and protease (gelatin
hydrolysis) are positive. But nitrate reduction (NO*~ —
NOZ_), urease, indole production, glucose fermentation,
arginine dihydrolase, 3-galactosidase (PNPG), assimilation
of D-glucose, L-arabinose, D-mannose, potassium gluco-
nate, N-acetyl-D-glucosamine, D-maltose, D-mannitol,
capric acid, trisodium citrate, adipate, malic acid and phe-
nylacetic acid are negative. Strain MMS23-KR2 (=NIBR
BAC000510823) was isolated a soil sample, Gyeongsang-
do, Korea (35°50'17"N 129°17'11"E).

Description of Umezawaea tangerine AN189

Cells are Gram-staining-positive and filamentous. Colon-
ies are filamentous, unbonate white color after 3 days of
incubation at 28°C on R2A. In API 20NE reactions in f3-
glucosidase (esculin hydrolysis), 5-galactosidase (PNPG),
assimilation of D-glucose, L-arabinose, D-mannose, D-
maltose, D-mannitol, N-acetyl-D-glucosamine, adipate,
trisodium citrate, and malic acid are positive. But the re-
actions in nitrate reduction (NO*~ — NO?"), urease, indole
production, glucose fermentation, arginine dihydrolase,
protease (gelatin hydrolysis), assimilation of potassium glu-
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conate, capric acid, phenylacetic acid are negative. Strain
AN189 (=NIBRBAC000510601) was isolated a wetland
sample, Gyeonggi-do, Korea (37°01'02.6"N 127°15'
48 9"E).

Description of Actinacidiphila paucisporea AN696

Cells are Gram-staining-positive and filamentous. Colon-
ies are filamentous, unbonate brown color after 3 days of
incubation at 28°C on R2A. In API 20NE reactions in nit-
rate reduction (NO*~ — NO?"), urease, indole production,
glucose fermentation, arginine dihydrolase, protease (gela-
tin hydrolysis), S-glucosidase (esculin hydrolysis), 3-ga-
lactosidase (PNPG), assimilation of potassium gluconate,
capric acid, phenylacetic acid, D-glucose, L-arabinose, D-
mannose, D-maltose, D-mannitol, N-acetyl-D-glucosa-
mine, adipate, trisodium citrate, and malic acid are nega-
tive. Strain AN696 (= NIBRBAC000510615) was isolated
a wetland sample, Gyeonggi-do, Korea (37°01'02.6"N 127°
15'48.9"E).

Description of Streptomyces althioticus SBCC-2341

Cells are Gram-staining-positive and filamentous. Colon-
ies are Circular to irregular, flat, forming aerial and sub-
strate mycelia white to gray color after 7 days of incuba-
tion at 25-30°C on R2A. In API 20NE reactions in 3-glu-
cosidase (esculin hydrolysis), protease (gelatin hydrolysis),
p-galactosidase (PNPG) (weak), assimilation of D-glucose,
L-arabinose (weak), D-mannose (weak), D-mannitol, po-
tassium gluconate and malic acid are positive. But the re-
actions in nitrate reduction (NO*~ — NO?"), urease, indole
production, glucose fermentation, arginine dihydrolase,
assimilation of D-maltose, capric acid, N-acetyl-D-glucos-
amine, adipate, trisodium citrate, phenylacetic acid are neg-
ative. Strain SBCC-2341 (=NIBRBAC000510527) was
isolated a wetland sample, Jeolla-do, Korea (35°40'45"N
126°31'47"E).

Description of Streptomyces amritsarensis AN214

Cells are Gram-staining-positive and filamentous. Colon-
ies are filamentous, unbonate pale purple to white color
after 3 days of incubation at 28°C on R2A. In API 20NE
assimilation of D-glucose, D-mannose (weak), N-acetyl-
D-glucosamine, D-maltose (weak), potassium gluconate,
malic acid and trisodium citrate are positive. But reactions
in nitrate reduction (NO®~ — NO?"), urease, indole produc-
tion, glucose fermentation, arginine dihydrolase, protease
(gelatin hydrolysis), S-glucosidase (esculin hydrolysis), 3-
galactosidase (PNPG), assimilation of capric acid, phenyl-
acetic acid, D-glucose, L-arabinose, D-mannose, D-manni-
tol, and adipate are negative. Strain AN214 (=NIBRBAC
000510603) was isolated a wetland sample, Gyeonggi-do,
Korea (37°01'02.6"N 127°15'48 9"E).
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Description of Streptomyces atrovirens AN286

Cells are Gram-staining-positive and filamentous. Colon-
ies are filamentous, unbonate gray color after 3 days of
incubation at 28°C on R2A. In API 20NE the reactions in
nitrate reduction (NO*~ — NO?"), S-glucosidase (esculin
hydrolysis), protease (gelatin hydrolysis), 3-galactosidase
(PNPG), assimilation of D-glucose, L-arabinose, D-man-
nose, D-mannitol, N-acetyl-D-glucosamine, D-maltose, po-
tassium gluconate, adipate and malic acid are positive, but
the reaction in reduction of indole production, glucose
fermentation, arginine dihydrolase, urease, assimilation
of capric acid, trisodium citrate and phenylacetic acid are
negative. Strain AN286 (=NIBRBAC000510604) was
isolated a wetland sample, Gyeonggi-do, Korea (37°01'
02.6"N 127°15'48 9"E).

Description of Streptomyces bottropensis AN001

Cells are Gram-staining-positive and filamentous. Colon-
ies are filamentous, unbonate gray color after 3 days of
incubation at 28°C on R2A. In API 20NE the reactions in
nitrate reduction (NO®~ — NO?"), urease, 3-glucosidase
(esculin hydrolysis), 3-galactosidase (PNPG), assimilation
of D-glucose, L-arabinose, D-mannose, D-mannitol, N-
acetyl-D-glucosamine, D-maltose, potassium gluconate,
adipate (weak) and malic acid are positive, but the reaction
in reduction of indole production, glucose fermentation,
arginine dihydrolase, protease (gelatin hydrolysis), assim-
ilation of capric acid, trisodium citrate and phenylacetic
acid are negative. Strain ANOO1 (=NIBRBAC000510
591) was isolated a wetland sample, Gyeonggi-do, Korea
(37°01'02.6"N 127°15'48 9"E).

Description of Streptomyces caniferus SBCC-2337

Cells are Gram-staining-positive and filamentous. Colon-
ies are Circular to irregular, umbonate, forming aerial and
substrate mycelia white to dark gray color after 7 days of
incubation at 25-30°C on R2A. In API 20NE reactions in
B-galactosidase (PNPG), assimilation of D-glucose, D-man-
nose, D-mannitol, N-acetyl-D-glucosamine, D-maltose,
potassium gluconate, malic acid and trisodium citrate are
positive. But the reactions in nitrate reduction (NO*~ —
NO?), B-glucosidase (esculin hydrolysis), protease (gela-
tin hydrolysis), urease, indole production, glucose fermen-
tation, arginine dihydrolase, assimilation of L-arabinose,
capric acid, adipate, phenylacetic acid are negative. Strain
SBCC-2337 (=NIBRBAC000510525) was isolated a
tidal flat sample, Jeolla-do, Korea (35°40'45"N 126°31'
47"E).

Description of Streptomyces cerasinus MMS23-L.S6

Cells are Gram-staining-positive and rod shape. Colon-
ies are circular, flat to slightly convex brown color after
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7 days of incubation at 30°C on SCA. In API 20NE, the
reactions in f3-glucosidase (esculin hydrolysis), protease
(gelatin hydrolysis), 3-galactosidase (PNPG), assimilation
of D-glucose, L-arabinose, D-mannose, D-mannitol,
N-acetyl-D-glucosamine, D-maltose, potassium gluconate
and malic acid are positive. But nitrate reduction (NO*~ —
NOZ'), urease, indole production, glucose fermentation,
arginine dihydrolase, assimilation of L-arabinose, capric
acid, trisodium citrate, adipate and phenylacetic acid are
negative. Strain MMS23-LS6 (= NIBRBAC000510813)
was isolated a soil sample, Gyeongsang-do, Korea (36°19’
41"N 127°21'44"E).

Description of Streptomyces cerasinus MMS23-1K53

Cells are Gram-staining-positive and filamentous. Colon-
ies are irregular, Convex green color after 7 days of incu-
bation at 30°C on R2A. In API 20NE, the reactions in
nitrate reduction (NO*~ — NO?"), protease (gelatin hydro-
lysis), B-galactosidase (PNPG), assimilation of D-glucose,
L-arabinose, D-mannose, D-mannitol, N-acetyl-D-glucos-
amine, D-maltose and potassium gluconate are positive.
But 3-glucosidase (esculin hydrolysis), urease, indole pro-
duction, glucose fermentation, arginine dihydrolase, as-
similation of malic acid capric acid, trisodium citrate, adi-
pate and phenylacetic acid are negative. Strain MMS23-
IK53 (=NIBRBAC000510833) was isolated a soil sam-
ple, Chungcheong-do, Korea (36°03'25"N 127°35'59"E).

Description of Streptomyces daghestanicus AN1078

Cells are Gram-staining-positive and filamentous. Colon-
ies are filamentous, unbonate ivory color after 3 days of
incubation at 28°C on R2A. In API 20NE the reactions in
urease, 3-glucosidase (esculin hydrolysis), protease (gel-
atin hydrolysis), S-galactosidase (PNPG), assimilation
of D-glucose, L-arabinose, D-mannose, D-mannitol, N-
acetyl-D-glucosamine, D-maltose, potassium gluconate,
adipate, malic acid and trisodium citrate (weak) are posi-
tive. But the reaction in nitrate reduction (NO*~ — NO*"),
reduction of indole production, glucose fermentation, argi-
nine dihydrolase, assimilation of capric acid, and phenyl-
acetic acid are negative. Strain AN1078 (= NIBRBACO000
510620) was isolated a wetland sample, Gyeonggi-do,
Korea (37°01'02.6"N 127°15'48 9"E).

Description of Streptomyces endophyticus AN016

Cells are Gram-staining-positive and filamentous. Colon-
ies are filamentous, unbonate gray color after 3 days of
incubation at 28°C on R2A. In API 20NE the reactions in
nitrate reduction (NO*~ — NO*"), urease, 3-glucosidase
(esculin hydrolysis), protease (gelatin hydrolysis), -galac-
tosidase (PNPG), assimilation of D-glucose, L-arabinose,
D-mannose, D-mannitol, N-acetyl-D-glucosamine, D-malt-
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ose (weak), potassium gluconate, adipate (weak) and malic
acid are positive. But the reaction in reduction of indole
production, glucose fermentation, arginine dihydrolase, as-
similation of capric acid, and trisodium citrate and phenyl-
acetic acid are negative. Strain AN016 (= NIBRBAC000
510593) was isolated a wetland sample, Gyeonggi-do, Ko-
rea(37°01'02.6"N 127°15'48 9"E).

Description of Streptomyces cerasinus MMS23-CK42

Cells are Gram-staining-positive and filamentous. Colon-
ies are irregular, convex white to gray color after 3 days
of incubation at 30°C on R2A. In API 20NE, the reactions
in nitrate reduction (NO*~ — NO*"), 8-glucosidase (esculin
hydrolysis), protease (gelatin hydrolysis) and assimilation
of D-glucose are positive. But -galactosidase (PNPG),
urease, indole production, glucose fermentation, arginine
dihydrolase, assimilation of L-arabinose, D-mannose, D-
mannitol, N-acetyl-D-glucosamine, D-maltose and potas-
sium gluconate malic acid capric acid, trisodium citrate,
adipate and phenylacetic acid are negative. Strain MMS23-
CK42 (=NIBRBAC000510832) was isolated a soil sam-
ple, Chungcheong-do, Korea (36°03"25"N 127°35'59"E).

Description of Streptomyces fractus MMS23-KR22

Cells are Gram-staining-positive and rod shape. Colon-
ies are circular, convex, entire ivory color after 3 days of
incubation at 30°C on R2A. In API 20NE, the reactions
in nitrate reduction (NO*~ — NO?"), arginine dihydrolase,
urease, 3-glucosidase (esculin hydrolysis), protease (gela-
tin hydrolysis), 5-galactosidase (PNPG), assimilation of D-
mannose, N-acetyl-D-glucosamine and potassium gluco-
nate are positive. But indole production, glucose fermenta-
tion, assimilation of D-glucose, L-arabinose, D-mannitol,
D-maltose, malic acid, capric acid, trisodium citrate, adi-
pate and phenylacetic acid are negative. Strain MMS23-
KR22 (=NIBRBAC000510825) was isolated a soil sam-
ple, Gyeongsang-do, Korea (35°50'17"N 129°17'11"E).

Description of Streptomyces hirsutus MMS23-GM15

Cells are Gram-staining-positive and rod shape. Colon-
ies are circular, convex, entire light brown color after 3 days
of incubation at 30°C on MA. In API 20NE, the reactions
in nitrate reduction (NO*~ — NO*"), 8-glucosidase (esculin
hydrolysis), protease (gelatin hydrolysis) and 3-galactosi-
dase (PNPG), are positive. But arginine dihydrolase, ure-
ase, indole production, glucose fermentation, assimilation
of D-mannose, N-acetyl-D-glucosamine, potassium glu-
conate D-glucose, L-arabinose, D-mannitol, D-maltose,
malic acid, capric acid, trisodium citrate, adipate and phe-
nylacetic acid are negative. Strain MMS23-GM15 (=NIBR
BAC000510820) was isolated a soil sample, Jeolla-do,
Korea (35°54'31"N 127°46'48"E).
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Description of Streptomyces hyaluromycini AN679

Cells are Gram-staining-positive and filamentous. Colon-
ies are filamentous, unbonate pale brown color after 3 days
of incubation at 28°C on R2A. In API 20NE the reactions
in -glucosidase (esculin hydrolysis), 3-galactosidase
(PNPG), assimilation of D-glucose, L-arabinose, D-man-
nose, D-mannitol, N-acetyl-D-glucosamine, D-maltose, po-
tassium gluconate, adipate, malic acid and trisodium citrate
are positive. But the reaction in nitrate reduction (NO*~ —
NO?"), urease, indole production, glucose fermentation,
arginine dihydrolase, protease (gelatin hydrolysis), assim-
ilation of capric acid and phenylacetic acid are negative.
Strain AN679 (=NIBRBAC000510614) was isolated a
wetland sample, Gyeonggi-do, Korea (37°01'02.6"N 127°
15'48.9"E).

Description of Streptomyces kronopolitis MMS23-LE10

Cells are Gram-staining-positive and rod shape. Colon-
ies are circular, flat to slightly convex brown color after 7
days of incubation at 30°C on SCA. In API 20NE, the
reactions in arginine dihydrolase, urease, 3-glucosidase
(esculin hydrolysis), protease (gelatin hydrolysis), assimi-
lation of D-glucose, D-mannose, D-mannitol, N-acetyl-D-
glucosamine, D-maltose, potassium gluconate and malic
acid are positive. But nitrate reduction (NO*~ — NO?),
B-galactosidase (PNPG), indole production, glucose fer-
mentation, assimilation of L-arabinose, capric acid, triso-
dium citrate, adipate and phenylacetic acid are negative.
Strain MMS23-LE10 (=NIBRBAC000510814) was iso-
lated a soil sample, Gyeongsang-do, Korea (36°19'41"N
127°21'44"E).

Description of Streptomyces lanatus MMS23-CK28

Cells are Gram-staining-positive and filamentous. Colon-
ies are circular, umbonate brown color after 3 days of in-
cubation at 30°C on R2A. In API 20NE, the reactions in 3-
glucosidase (esculin hydrolysis), protease (gelatin hydro-
lysis), 5-galactosidase (PNPG), assimilation of D-glucose,
L-arabinose, D-mannose, D-mannitol, N-acetyl-D-glucos-
amine, potassium gluconate and malic acid are positive.
But nitrate reduction (NO*~ — NO?"), arginine dihydro-
lase, urease, indole production, glucose fermentation, as-
similation of D-maltose, capric acid, trisodium citrate, adi-
pate and phenylacetic acid are negative. Strain MMS23-
CK28 (=NIBRBAC000510831) was isolated a soil sam-
ple, Chungcheong-do, Korea (36°03'25"N 127°35'59"E).

Description of Streptomyces naganishii CAU 1726

Cells are Gram-staining-positive and filamentous. Colon-
ies are circular, entire, pulvinate, opaques cream color
after 3 days of incubation at 30°C on GYE agar. In API
20NE, the reactions in nitrate reduction (NO*~ — NO?),
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arginine dihydrolase, protease (gelatin hydrolysis), assimi-
lation of D-glucose, L-arabinose, D-mannose, D-mannitol,
N-acetyl-D-glucosamine, D-maltose, potassium gluconate,
adipate, malic acid, trisodium citrate and phenylacetic acid
are positive. But urease, -glucosidase (esculin hydroly-
sis), -galactosidase (PNPG), indole production, glucose
fermentation amd assimilation of capric acid are negative.
Strain CAU 1726 (=NIBRBAC000510783) was isolated
a soil sample, Gyeongsang-do, Korea (35°10'03.2"N 129°
05'42.7"E).

Description of Streptomyces racemochromogenes
AN211

Cells are Gram-staining-positive and filamentous. Colon-
ies are filamentous, unbonate orange to white color after
3 days of incubation at 28°C on R2A. In API 20NE the
reactions in nitrate reduction (NO*~ — NO?"), assimila-
tion of D-glucose, D-mannose, N-acetyl-D-glucosamine,
D-maltose, potassium gluconate (weak), malic acid and
trisodium citrate are positive. But the reaction in S-glu-
cosidase (esculin hydrolysis), 3-galactosidase (PNPG),
urease, indole production, glucose fermentation, arginine
dihydrolase, protease (gelatin hydrolysis), assimilation of
L-arabinose, D-mannitol, capric acid, adipate and phe-
nylacetic acid are negative. Strain AN211 (=NIBRBAC
000510602) was isolated a wetland sample, Gyeonggi-do,
Korea (37°01'02.6"N 127°15'48 .9"E).

Description of Streptomyces sparsus SBCC-2338

Cells are Gram-staining-positive and filamentous. Colon-
ies are circular to slightly irregular, flat, forming substrate
mycelium dark greyish yellow color after 7 days of incuba-
tion at 25-30°C on R2A. In API 20NE, the reactions in f3-
glucosidase (esculin hydrolysis), 3-galactosidase (PNPG),
assimilation of D-glucose, L-arabinose (weak), D-mannose
(weak), D-mannitol, N-acetyl-D-glucosamine, D-maltose,
potassium gluconate, adipate (weak), malic acid and triso-
dium citrate are positive. But nitrate reduction (NO*~ —
NO?), protease (gelatin hydrolysis), arginine dihydrolase,
urease, indole production, glucose fermentation, assimi-
lation of capric acid and phenylacetic acid are negative.
Strain SBCC-2338 (= NIBRBAC000510526) was isola-
ted a tidal flat sample, Jeolla-do, Korea (35°40'45"N 126°
31'47"E).

Description of Streptomyces sundarbansensis
SBCC-2348

Cells are Gram-staining-positive and filamentous. Colon-
ies are circular to irregular, umbonate, forming aerial and
substrate mycelia yellowish whitecolor after 7 days of
incubation at 25-30°C on R2A. In API 20NE, the reac-
tions in urease (weak), 3-glucosidase (esculin hydrolysis),
p-galactosidase (PNPG) (weak), assimilation of D-glu-
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cose, D-mannose, D-mannitol, N-acetyl-D-glucosamine,
D-maltose (weak), potassium gluconate, adipate (weak),
malic acid and trisodium citrate are positive. But nitrate re-
duction (NO’~ — NO?"), protease (gelatin hydrolysis), argi-
nine dihydrolase, indole production, glucose fermentation,
assimilation of L-arabinose, capric acid and phenylacetic
acid are negative. Strain SBCC-2348 (=NIBRBAC000
510528) was isolated a tidal flat sample, Chungcheong-do,
Korea (36°35'51"N 126°22'38"E).

Description of Streptomyces violaceus AN074

Cells are Gram-staining-positive and filamentous. Colon-
ies are filamentous, unbonate yellow color after 3 days of
incubation at 28°C on R2A. In API 20NE the reactions in
B-glucosidase (esculin hydrolysis) (weak), 5-galactosidase
(PNPG), assimilation of D-glucose, N-acetyl-D-glucos-
amine, D-maltose (weak), potassium gluconate (weak),
adipate, malic acid, trisodium citrate and phenylacetic acid
are positive. But the reaction in nitrate reduction (NO*~ —
NOZ'), urease, indole production, glucose fermentation,
arginine dihydrolase, protease (gelatin hydrolysis), assim-
ilation of D-mannose, L-arabinose, D-mannitol and capric
acid are negative. Strain ANO74 (=NIBRBAC000510
599) was isolated a wetland sample, Gyeonggi-do, Korea
(37°01'02.6"N 127°15'48 9"E).

Description of Nonomuraea rhodomycinica
MMS23-TB5

Cells are Gram-staining-positive and rod shape. Colon-
ies are circular, flat to slightly convex pink color after 7
days of incubation at 30°C on SCA. In API 20NE, the re-
actions in nitrate reduction (NO*~ — NO?"), B-glucosidase
(esculin hydrolysis) and -galactosidase (PNPG) are posi-
tive. But protease (gelatin hydrolysis), arginine dihydrolase,
urease, indole production, glucose fermentation, assimila-
tion of D-glucose, L-arabinose, D-mannose, D-mannitol,
N-acetyl-D-glucosamine, potassium gluconate and malic
acid, D-maltose, capric acid, trisodium citrate, adipate
and phenylacetic acid are negative. Strain MMS23-TBS5
(=NIBRBACO000510818) was isolated a soil sample,
Chungcheong-do, Korea (36°17'32"N 127°21'00"E).

Description of Streptosporangium sandarakinum AR(Q

Cells are Gram-staining-positive and rod shape. Colon-
ies are circular, entire, convex, rough red color after 7 days
of incubation at 28°C on R2A. In API 20NE the reactions
in nitrate reduction (NO*~ — NO?"), B-glucosidase (esculin
hydrolysis), protease (gelatin hydrolysis) and -galactosi-
dase (PNPQG), are positive. But the reaction in urease, indole
production, glucose fermentation, arginine dihydrolase, as-
similation of D-mannose, L-arabinose, D-mannitol D-glu-
cose, N-acetyl-D-glucosamine, D-maltose, potassium glu-
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conate, adipate, malic acid, trisodium citrate, phenylacetic
acid and capric acid are negative. Strain ARO (=NIBR
BAC000510799) was isolated a agricultural soil sample,
Gyeonggi-do, Korea (37°44'05"N 126°42'67"E).
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