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In 2017, as a study to discover indigenous prokaryotic species
in Korea, a total of 6 bacterial strains assigned to the genus
Pseudomonas were isolated from soil. From the high 16S
rRNA gene sequence similarity (> 99.5%) and phylogenetic
analysis with closely related species, the isolated strains were
identified as independent Pseudomonas species which were
unrecorded in Korea. The six Pseudomonas species were
Pseudomonas mandelii, P. canadensis, P. thivervalensis, P.
Jessenii, P. lurida, and P. brenneri. Gram reaction, culture
conditions, colony and cell morphology, basic physiological
and biochemical characteristics are described in the species
description section.
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Table 1. Pseudomonas strains isolated from soil in this study

Culture condition

Closest type strain®

Strain ID (NIBR ID)* (medium, . . GenBank accession .
Temperature) Species (Strain name) number Similarity (%)
GWJ2056 (NIBRBAC000500425) M17,25°C Pseudomonas mandelii (NBRC 103147) BDAF01000092 99.5
GWJ2059 (NIBRBAC000500420) TSB, 25°C Pseudomonas canadensis (2-92) AYTDO01000015 100
GWJ2060 (NIBRBAC000500421) TSB, 25°C Pseudomonas thivervalensis (DSM 13194) LHVE01000021 99.5
GWJ2123 (NIBRBAC000500422) TSB, 25°C Pseudomonas baetica (a390) FM201274 99.5
GWIJ2125 (NIBRBAC000500423) M17,25°C Pseudomonas lurida (LMG 21995) PDJB01000001 100
JNP2044 (NIBRBAC000500430) M17,25°C Pseudomonas brenneri (CFML 97-391) AF268968 99.5

*GW]J, isolated strains from Jeongseon County, Gangwon-do province; JNP, isolated strain from Hampyeong County, South Jeolla Province; NIBR ID,

strain number of the National Institute of Biological Resources.

® GenBank accession number at the NCBI (https:/www.ncbi.nlm.nih.gov/); similarity, 16S rRNA gene sequence similarity between isolate strain and type

strain.

Pseudomonas mandelii GWJ2056

Pseudomonas mandelii GWJ2056 (= NIBRBAC000500425)
0| RYE-2- Pseudomonas mandelii NBRC 1031473" (Verhille
etal., 1999)2}499.5%] 16S rRNA -3 2}0] AFE A S 742] 71
UL G+C mol% = 56.3%°]t}. Fel= {hat FEfolm T
AL g2 o]l T3 24, oxidase =4 U catalase
opAJoITk. % S 10-37°Co]u], 25 2 == 30°C, 44
pHE=4.5-10.00]1 2 A pHE 6.0~8.00]c}. Tj51 0] the 7]
42 Sgels AL 7115 9100 D-Ribose S 7| 42 o}

.

85

70
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Pseudomonas canadensis GWJ2059

Pseudomonas canadensis GWJ2059 (= NIBRBAC000500
420) U] RYE-2- Pseudomonas canadensis 2-92" (Tambong et al.,
2017)9} 100%2] 16S rRNA 5-%12}2] AHgAS 71231 glo
] GC mol% = 60.0% | . %tz 7Ht el B4
AL -gho|al 13 S-4], oxidase ¥ catalase= 24 0|t}
AR =5 10~37°C, AL ==30°C, A& pHE=4.5~10.0
o] £ pH= 6.0~8.00] T}, T 77 & T 550] -2 3hg-
&= 7S 71x] 2L 9101 Salicin 9 Glycogen2 7] 2 & o]

Rl

95 | Pseudomonas canadensis GWJ2059 (MK 000632)

Pseudomonas canadensis 2-927 (AYTD01000015)
Pseudomonas fluorescens DSM 50090 T (LHVP01000014)
Pseudomonas costantinii CFBP 5705 T (AF374472)
Pseudomonas lurida GWJ2125 (MK000699)

66 ! Pseudomonas lurida LMG 21995 (PDJB01000001)
Pseudomonas brenneri JNP2044 (MK 000700)
Pseudomonas brenneri CFML 97-3917 (AF268968)
Pseudomonas lini CFBP 57377 (AY035996)

58

84 _|: Pseudomonas thivervalensis GWJ2060 (MK000634)

Pseudomonas thivervalensis DSM 13194 (LHVE01000021)

Pseudomonas protegens CHAO T (CP003190)

0.005

58 Pseud delii GWJ2056 (MK000631)
68 Pseudomonas mandelii NBRC 1031477 (BDAF01000092)

—ﬂdomonas baetica GWJ2123 (MK 000636)
9% Pseudomonas baetica a390" (FM201274)

-Pseudomonas zhaodongensis NEAU-ST5-21T (JQ762275)

Fig. 1. Phylogenetic tree of Pseudomonas spp. based on the 16S rRNA gene sequence analysis using the neighbor-joining method showing the position
of the newly isolated Pseudomonas strains (highlighted in bold) compared with the closely reference Pseudomonas strains. Pseudomonas
zhaodongensis NEAU-ST5-21" was used as an outgroup. Bar, 0.005 changes per nucleotide position.
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42 .

Kim et al.

lym

GWJ2123

GWJ2125

Fig. 2. Transmission electron micrograph of isolated Pseudomonas spp.

Pseudomonas thivervalensis GWJ2060

Pseudomonas thivervalensis GWJ2060 (= NIBRBAC0005
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Pseudomonas baetica GWJ2123
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Pseudomonas lurida GWJ2125

Pseudomonas lurida GWJ2125 (= NIBRBAC000500423)
0| A28 Pseudomonas lurida LMG 21995" (Behrendt et al.,
2007)1} 100%2] 16S rRNA §-AA2] AFEAS 71X a1 Q) o
5] GHC mol%3= 61.0%o] . el= 7H ol ol ekl 24
2 Ao Ao a1 12 2401 oxidase W catalase+= OF
dolrh 4% &%= 10~37°C, A%+ 25°C, 4pHe=
4.5~10.00]9 2|& pH= 6.0~8.00|ch T Eo] 2 7| A2
5+9.5} Valerate S 7| 2 2 &85} L-Alanine 2 7| A 2 &

8317 S,

Pseudomonas brenneri JNP2044

Pseudomonas brenneri INP2044 (= NIBRBAC000500430)
0| A2 Pseudomonas brenneri CFML 97-391" (Baida et al.,
2001)7}99.5%2] 168 rRNA -G-8 2}0] AFEA S 742] 31 9] e},
G+C mol%-=60.0%°|ch. Felj= 7t Fejolw T 32
S| Mo| a1 12 2-A)9to] ™ oxidase W catalase = Al o[t} A
A 2= 10~37°C, A== 30°C, A-pH+=4.5~10.09]
& pH+= 6.0~8.00]t}. L-Fucose, L-Rhamnose & Lactate
= 7|2 &2 AF8-5l= ¥FH D-Glucose, D-Mannose, Gluconate
18] 31 L-Serine2 7] A 2 AR8-5}A] B3It} Esterase (C4) 2
Esterase Lipase (C8) f4~0f 24| Acid phosphatase & 4~
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Table 2. Physiological and biochemical characteristics and differential carbohydrate assimilation pattems of isolated Pseudomonas spp. using API 20NE
(2.1) kit, API ZYM kit, and API 32GN kit
—, Negative; +, positive; w, weakly positive.

Isolated Pseudomonas strain

Pseudomonas Pseudomonas Pseudomonas Pseudomonas Pseudomonas Pseudomonas
mandelii canadensis thivervalensis baetica lurida brenneri
GWIJ2056 GWIJ2059 GWIJ2060 GWI2123 GWI2125 INP2044
API20NE (2.1)

Nitrate reduction

(NO; —NOy) * - - + - -
Reduction of nitrates to nitrogen - - + W — _
Arginine dihydrolase - + + _ + I
Protease (gelatin hydrolysis) + — — — _ I
D-Glucose + + + + n _
L-Arbinose - + + _ + _
D-Mannose + + + n + _
N-Acetyl-D-glucosamine — + — W _ _
Gluconate + + + + + _
Caprate — + + + 4 -~
Adipate — — _ _ _ _
Malate — + + w 4 B
Phenyl-acetate — — — W _ _

APIZYM
Esterase (C4) + + + + + _
Esterase Lipase (C8) + + + + 4 _
Leucine arylamidase + + I
Valine arylamidase - — + _ _ _
Acid phosphatase — — - _ _ I
Naphtol-AS-BlI-phosphohydrolase + + — + + T
N-acetyl-g-glucosaminidase — + — + _ _
API32GN

D-Glucose + + + + n _
Salicin — + _ _ _ _
D-Melibiose + + — _ _ _
L-Fucose — — _ _ _ I
D-Sorbitol + + + + _ _
L-Arabinose - + + _ i _
Caprate — + + + + _
Valerate — — — — + _
2-Ketogluconate + — — + + I
4-Hydroxy-benzoate - + + + _ _
L-Proline + — — _ _ I
L-Rhamnose — — — _ _ n
N-Acetyl-D-Glucosamine - + — + _ _
D-Ribose + — — - —_ _
D-Maltose — + + _ _ _
Itaconate - — + _ _ _
Acetate + — + _ + _
Lactate - — — — — +
L-Alanine + + + + _ I
Glycogen — + - — _ _
3-Hydroxy-benzoate + + — + _ n
L-Serine + + + + n _

All isolated Pseudomonas strains resulted positive reaction on D-Mannitol, citrate and resulted negative reaction on indole production, glucose acidification,
urease, -glucosidase (esculin hydrolysis), 3-galactosidase (PNPG), D-maltose, adipate of API 20NE kit (data not shown).

Allisolated Pseudomonas strains resulted positive reaction on alkaline phosphatase and resulted negative reaction on lipase (C14), cystine arylamidase, trypsin,
a-chymotrypsin, a-galactosidase, 5-galactosidase, f-glucuronidase, a-glucosidase, 3-glucosidase, a-mannosidase, a-fucosidase of API ZYM kit (data not
shown).

All isolated Pseudomonas strains resulted positive reaction on D-mannitol, propionate, citrate, L-histidine, 3-hydroxy-butyrate and resulted negative reaction
on inositol, D-sucrose, suberate, malonate, 5-ketogluconate of API 32GN kit (data not shown).

Korean Journal of Microbiology, Vol. 55, No. 1
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Atk EoFol| A B2 Pseudomonas mandelii GWI2056 2] 73
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canadensis GWJ2059= @4 W Agte] B34, catalase2}
oxidase7} W7 S/dHH3-%lS ERIEH oL, EQkoA &
Tl LA =201 Pseudomonas canadensis 2-92 2] 7320 = Q4
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et al., 2000), Pseudomonas lurida GWJ2125= Az}¢l B35
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