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Table 1. List of Acinetobacter type strains and isolated JB strains used in this study

Acinetobacter strains

Acinetobacter baumannii
Acinetobacter baylyi
Acinetobacter bouvetii
Acinetobacter calcoaceticus
Acinetobacter gerneri
Acinetobacter grimontii
Acinetobacter haemolyticus
Acinetobacter johnsonii
Acinetobacter junii
Acinetobacter lwolffii
Acinetobacter radioresistens
Acinetobacter schindleri
Acinetobacter tandoii
Acinetobacter tjernbergiae
Acinetobacter towneri
Acinetobacter ursingii

IB10

JB15

Strain no. Accession no.
KCCM40203" (=DSM3007") X81664
KCTC12413" (=DSM14961") AF509820
KCTC12414" (=DSM14964") AF509827
KCCM40204" (=DSM3006") X81661
KCTC12415" (=DSM14967") AF509829
KCTC12416" (=DSM14968") AF509828
KCCM40205T (=DSM69627) 793437
KCCM40206" (=DSM6963") X81663
KCCM40207" (=DSM6964") X81664
KCCM40172" (=-DSM2403") X81665

KCTC12411" (=DSM6976") X81666
KCTC12409" (=DSM16038™) AJ278311
KCTC12417" (=-DSM14970") AF509830
KCTC12418 "(=DSM14971") AF509825
KCTC12419" (=DSM14962") AF509823
KCTC12410" (=DSM16037") AJ275038

KEMC52-093" EF103564
KEMC52-094" EF103565

*KCTC: Korean Collection for Type Cultures, Korea Research Institute of Bioscience and Biotechnology (KRIBB), Korea; KCCM: Korean Cul-
ture Center of Microorganisms, Korean Federation of Culture Collections (KFCC), Korea; KEMC: Korea Environmental Microorganism Center, Korea.
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Fig. 1. Phylogenetic tree for 16S rRNA gene nucleotides of genus Acinetobacter and newly isolated strains analyzed by the neighbor-joining
method (A) and maximum-parsimony (B). Strict consensus of five equally parsimonious tree (B). The genetic distances tree were computed by
using Jukes and Cantor model (A). The 16S rRNA sequences of Psychrobacter immobilis and Moraxella lacunata were included as outgroups.
The scale bar indicates a genetic distance of 0.005 substitutions/site (A). The number shown next to each node indicates the percentage bootstrap

value of 1000 replicates.
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Table 2. Biochemical characteristics of isolated JB strains and
Acinetobacter type strains

12345678 91011121314151617

Characteristic
Motility
Catalase
Oxidase
Growth at:

37°C +++++F+ - -

41°C +++++ A+ - - - - + - -

44°C o o oL L oLl - -
Nitrate reductase
Methyl Red

Voges Proskauer - - - - - - - - - - - - - - - - -
Urea = = = = = e e e e e e e e oo
ONPG
PNPG

HS s e e e e e oo oo

Acid production from:
D-Mannitol

D-Sorbitol

D-Sucrose
D-Glucose
L-Arabinose

------- + 4+ -V - - -+ - -
------- ++ -+ -+ -+ - -
L-Rhamnose
D-Melibiose
Hydrolysis of:
ESC' - - - e - - e - e e - o
Gelatine

Assimilation of:

L-lysine

L-Tryptophane - - - - - - - - - - - - - - - - -
L-Arginine
L-Ornithine
Phenylalanine B T T U + - - -
L-Maltose
D-Mannitol
NAG2

GNT3

Citrate +4+++ - - o FF - -+ -

L-Arabinose s T T e s
D-Mannose
D-Glucose
Sucrose + 4+ + - - - - - ++ 4+ -+ -+ + -

Adipate
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Table 2. Continued
Characteristic 12345678 91011121314151617

Phenylacetate + 4+ - - - - - + 4+ - - -+ - - -+
Malonate ++4+++ -+ -+ ++ - -+ ++ -
Caprate ++++++ -+ F++++++++ -
Malate ++ -+ ++ A+

Strains: 1, JB10; 2, JB15"; 3, A. junii DSM6964"; 4, A. schindleri
LUHS5832"; 5, A. towneri AB1110%; 6, A. bouvetii 4B02"; 7, A.
radioresistens DSM6976"; 8, A. gerneri 9A01"; 9, A. baylyi B2"; 10, A.
calcoaceticus DSM30006"; 11, A. haemolyticus DSM6962"; 12, A.
ursingii LUH3792T; 13, A. Iwoffii DSM2403T; 14, A. tandoii 4N13T,
15, A. baumannii DSM30007"; 16, A. johnsonii DSM6963"; 17, A.
tjernbergiae TN16". Symbols: +, positive; -, negative; V, variable.
Abbreviation: 'Esc, Esculin ferric citrate; 2NAG, N-acetyl-gluconate;
3GNT, Potassium gluconate.

3t 4= N0 ™, L-arginine, L-arabinose®} adipate 53 UL
Z o] &3tA Hal9th. 99 HAAE Bergey's Manual of
Systematic Bacteriology Volume 2 Part B9} Fa1E-do)| ujz} &
Q13 A¥ JB107} IBIS'E 27t 94%9) 98%F A woffii
DSM2403'7} 3] E Aedsishs A48 JeEliATHS, 5, 7,
10, 14, 15).
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A71ME2 GenBankoll accession no. EF1035642} EF103565%
SEIATE A7IAE tg FE8 HARE GenBank
database®| T=F ARE ttoz 33T} =gk ﬁ‘i&
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Acinetobacter haemolyticus ATCC17906" (97.2%), Acinetobacter
Jjohnsonii DSM6963" (97.2%), Acinetobacter junii DSM6964T
(96.7%), Acinetobacter schindleri LUH5832" (97.0%)0lA] =&
%A}EPJ B7IMG H58E AT, 9]¢ 3

E 94-96%2] 471G AE43E BTk

ATEAE B dFET A 159 16S DNA F714E
S MacClade 4.06 OS ZZ 137} PAUP 4.0 b10 TZ 1S
0]8-3}4], Neighbor-joining (NJ)(18), Maximum-likelihood (ML)
¢} Maximum-parsimony (MPy#Hell &Jsl| Als+5 2Hdsith
1, 19). %—7‘41‘1 )= Jukes and Cantor ZE ¥} Kimura's two-
parameter X.A-& ©]-83}o] AASFH M, outgroupOZe E2
FHEhel iT = Psychrobacter immobilis ATCC  43116"3}
Moraxella lacunata ATCC17967"-& 01%3}9«9\"4‘(3, 4). Branch<]
A Z] % (bootstrap )= 1,0008]2] ATAHEH AFZHE A2

ASTE A5k ARKIATG, 4, 8, 9, 19). IB103} JB15'
FEE NI MPOlA] 100%8] AE % gho 2 g clusters I
SIAIL, 168 IDNAFAEE ZAMIN 718 =& A5Ae 1S 4

qF 1=
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Table 3. 16S rDNA sequence homology (%) between isolated JB strains and the Acinetobacter type strains

1 2 3 4 5 6 7 8

9 10 11 12 13 14 15 16 17

1

2 99.9

3 972 972

4 941 941 946

5 959 959 950 939

6 96.1 96.1 958 950 938

7 946 946 961 945 944 939

8 972 972 971 948 963 959 945

9 972 972 963 943 969 955 935 98.6
10 96.7 967 975 953 954 962 960 969
11 96.1 96.1 96.1 954 954 970 940 975
12 9577 957 9677 946 945 973 948 964
13 970 970 963 936 957 962 944 98.0
14 973 973 953 942 950 937 936 962
15 95.1 951 943 935 939 929 924 954
16 944 944 955 945 918 943 928 929
17 966 966 96.1 954 953 954 934 971

97.4

915 974

9%.4 975 973

978 964 96.1 96.0

959 978 943 943 950

953 953 940 933 943 940

925 925 934 934 924 923 914
96.8 96.8 968 96.1 956 947 942 93.0

Strains: 1, JB10; 2, IB15"; 3, A. baumannii DSM30007"; 4, A. baylyi B2"; 5, A. bouvetii 4B02"; 6, A. calcoaceticus DSM30006";7, A. gerneri
9A01"; 8, A. haemolyticus DSM6962"; 9, A. johnsonii DSM6963"; 10, A. junii DSM6964"; 11, A. Iwoffii DSM2403"; 12, A. radioresistens
DSM6976%; 13, A. schindleri LUH5832T; 14, A. tandoii AN137; 15, A. tjernbergiae TN16"; 16, A. towneri AB1110"; 17, A. ursingii LUH3792".

tandoii 4N13" Z} NJ€} MPoIA 22} 95%9} 90%<] A== #h
O 2 clusters ©]FAch

Z} TFELS Trypticase Soy Agar (TSA, BBL) platedl 4] 244
b s7Mgsl S EHE19.2 ™, Makula and Finnerty2]
W] Fdke] A 58 AT XA =290 AL
B Ak BT Sigma AlFS ARESIATH FEE A
gk #2492 Gas Chromatography Frame Ionization Detector
(GC-FID)(6890 N, Agilent, USA)S AF&-3}90o™, 295 peak
= Sherlock MIS version 4.55 ©]-8-3}] #2438} THMIDI, Inc.,
NewYork, USA)(17). L A%} EE A|E #FolA Cy, 09t
Cisy ©7¢/C sy iso 20H7} 8 RS2 e o™, o]9]q
Ciapr Crag 30H, C, o8 €00 B8 50 HEE 0K Table
4). A. tandoii 4N13'9} 16S rDNA AlEFA cluster ©]FAE
JB10, JB15" #FE3 AWt AE-S ¥Iwe A A tandoii
4N13T|M= HEE Cy, iso G C,,, 30H/C,, iso I+ AE
HA QO M, A fandoii IN13TM= HEHA &2 C . F
Cyyp is07t HEHJATE 53], €y, iso 19] A5 FstAl JB15"
TN AT HEEE FolFQd At ql.

Ae)gelet A 49, 168 IDNAS 53 FARE 14, A
BA kA ARE FE 2 29 B1o7 JB1S' o

So] AlES RIS, o|= Acinetobacter koreensis =

Acinetobacter koreensis sp. nov. 2| 7| XY
Acinetobacter koreensis (ko.re.en' sis. N.L. fem. adj. koreensis

pertaining to Korea, from where to novel micro-organism was
isolated.) = I3 949 dF2A, 0.9-1.6x1.5-2.5 um 7]
9] Ztoltk. Spore F/8L dHA| o, HIE-5/dolrt. 37°Cs}
41°Co A S 39, 44°CollXe AsEA] gt 20-30°C &
= ] Nutrient Agar$} Trypticase Soy AgarollX] Z 78 Al
o] ghits] dojur, BlFelrt syl XS Hr, ¥
9o 53 FEYE A Gelatine> #3514 £31H, D-
glucose®} L-arabinose SolA] 4 A4S 314 =} 2|1 &
A0 F citrate, sucrose, phenylacetate, malonate, caprate$}
o]-8-3hH, L-tryptophane,
phenylalanine, L-maltose, D-mannitol, D-mannose, L-arginine, L-
arabinose 9} adipateE BHAY O E o]-831A] K3t} 1Ela 8
A RS2 Cy, 099} C,, o7c/C,y, iso 20H7} HEH
08, §Q3W C,, iso 1 7+ AEHA

Acinetobacter koreensis sp. JB15' ((KEMC 52-094")y= 4=
AR AT Aol jHgh wimstel] Qe A Fapoa B

2= ATt

malate S L-lysine, L-ornithine,

ZAtel 2

B e 85 AN QA7 s EA S Aeb s



70 Ha-Yan Lee et al. Kor. J. Microbiol

Table 4. Cellular fatty acid composition (% of total fatty acids) of isolated JB strains and related Acinetobacter species

Fatty acid 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Cioo 06 0.6 - 02 19 - - 07 18 1.7 - 05 08 04 06 16 -
C,00 20H - - - - - - - - - 01 - - - - - 08 -
C, 0,0 30H - - - - - - - - - - - - - - - 01 -
Cioo 74 74 48 59 58 57 35 50 95 28 60 80 84 57 112 26 74
C,,,20H 25 20 20 24 - 1.6 06 31 19 44 - 22 - 1.8 06 25 09
C,,,30H 80 69 36 56 57 57 49 62 89 66 43 72 58 58 76 68 36
C,yy ©5¢ - 02 - - - 01 02 04 04 01 - 02 - 02 - - -
Ciao 04 07 05 06 06 07 05 09 15 1.0 22 05 10 06 09 06 -
C,30 20H - 01 - - - - - 04 03 - 09 - - 0l - - -
Ciso 01 02 06 - - 02 - - - 06 - - - - - - -
C,q, 050 G - - - - - - 02 05 05 - 15 - - 04 - - -
C,s.1 ®7c alcohol 05 07 - - - - - - - - - - - 13 - - -
C, N alcohol 14 12 - 04 01 - - 17 - - - - - 26 - - 06
Cg0 ®9c - - - 08 - - - 08 - - - - - - - - -
Cyep®5C S 1 7
Cieo 148 134 17.7 16.1 186 133 151 11.6 140 135 166 113 157 161 147 152 14.0
C,0 30H S
C,,, iso 02 03 - - - 03 - - - - - 03 - - - - -
C,;., ®8c 06 10 38 03 02 17 - 0.8 - 2.3 - 05 06 04 - 0.3 -
Ciro 07 08 18 02 - 07 - 06 - 20 - - - 05 - 02 -
C,,, 10 methyl 04 05 - - - - - - - - - - - 1.0 - - -
C, g5 ©6¢(6,9,12) 09 09 - 02 - - - 13 - - - - - 24 - - -
Ci5. ®9c 23.0 2677 413 39.5 240 26.1 503 462 13.7 36.0 23.7 36.6 21.7 29.1 399 357 452
Ciy 07c 47 50 09 08 53 58 1.1 06 63 05 51 39 41 49 13 12 -
C,q ©5C S
Ciso 11 14 08 10 22 14 09 27 04 13 - 12 05 23 03 05 21
Ciqisol - 02 - - - - - - - - - - - - - - -
Summed feature
C 49 30H/C ¢ is0 I 03 02 38 26 - 26 12 - 0.8 02 - 19 1.5 02 05 02 48
C,s, iso 1/C,;,, 30H - - - - - - - - 02 - 06 - - 01 - - -
C4q ©7¢/C5,, iso 20H 31.7 29.0 179 223 349 332 153 159 382 259 385 247 393 236 21.7 31.0 20.6
Cg, ©6,9¢/C y , ANTE - - - - - - - - 05 - - - - - - - -
uuknown 12.484 07 07 06 07 06 09 06 - 1.0 0.6 - 0.9 - 06 09 05 038

Strains: 1, JB10; 2, IB15"; 3, A. baumannii DSM30007"; 4, A. baylyi B2"; 5, A. bouvetii 4B02"; 6, A. calcoaceticus DSM30006";7, A. gerneri
9A0IT; 8, A. haemolyticus DSM6962"; 9, A. johnsonii DSM6963"; 10, A. junii DSM6964"; 11, A. lwoffii DSM2403"; 12, A. radioresistens
DSMG6976%; 13, A. schindleri LUHS5832"; 14, A. tandoii 4N13"; 15, A. tiernbergiae TN16"; 16, A. towneri AB1110"; 17, A. ursingii LUH3792".
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ABSTRACT : Isolation and Identification of Acinetobacter koreensis sp. nov. from Jang-Baek Waterfall
Ha-Yan Lee, Yong-Kyu Yoo', Pil-Soo Seo?, Jung-Sook Lee®, Keun-Chul Lee®, and Sang-
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Korea)

Two isolates of genus Acinetobacter were obtained from Jang-Baek waterfall in North Korea. Morphological
characteristics of the isolated 2 strains were Gram-negative, aerobic and rod shape bacteria. Physiological and
biochemical characterization of the isolated 2 strains were some different aspect from those of type strains.
16S 1DNA sequence analysis showed that the two isolates shared 99.9% sequence similarity. Strains JB10 and
JB15" were shown to belong to the Gammaproteobacteria and showed the highest levels of sequence similarity
to Acinetobacter tandoii 4N13" (97.3%), Acinetobacter haemolyticus ATCC17906" (97.2%), Acinetobacter
Jjohnsonii DSM6963" (97.2%), Acinetobacter junii DSM6964" (96.7%), Acinetobacter schindleri LUH5832"
(97.0%) and Acinetobacter ursingii LUH3792" (96.6%). The major cellular fatty acid in Acinetobacter type
strains and isolated strains included C,g., ®9¢ and C16:1 w7¢/C,5,, iso 20H. Eventhough it was ascertained that
the isolated strains were closely related to genus Acinetobacter, physiological and biochemical characteristics
and the result of the isolated strains 16S rDNA analysis indicate some different aspects from those of type strains
of genus Acinetobacter 1t is considered that the isolated JB10 (= KEMC 52-093) and JB15" (KEMC 52-094")
strains be new species of genus Acinetobacter. We name it as Acinetobacter koreensis sp. nov.



