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Fig.1 Electron micrograph of strain D14" 15000 x
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ClustelW versionl .8 * Neigh- D14
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2
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1

Table 1~ Phenotypic characterization of various Shewanella species
Characteristic 1 2 3 4 5 6 7 8 9
S See Sy ST S
DNA G+ C mol% 49.3 45.7~46.846.8~48.1 40~43 43 ~ 44 41 44 45 43 ~ 47
Optimal growth temperature °C 20 ~ 30 ND 20~ 25 20~22 20~25 ND 20~22 25~35 25~35
Optimal pH range for growth 7~10 ND ND ND 6.0~9.0 ND ND 7~8 7~8
Growth at
4<C + + + + - + + ND
35C + ND - - + - - +
40°C + - - - ND - - +/- -
Pigment illlﬁ:t:}}; - - ND illllglztjz Red-brown Tan Pinkish -
Production of
Amylase - ND + - + ND + - -
Galatinase + ND + ND + + + + -
Utilization of
D-Galactose - ND ND - + + + + +
D-Fructose +/ - ND ND - + ND + - -
D-Glucose + ND + + + + - ND -
Sucrose + + ND + - + + - -
Citrate - + ND ND - ND - - -
D-Mannitol - ND ND + - + - - -
N-Acetylglucosamine + + + - + + - ND +
Propionate + ND ND + ND ND ND ND -
L-leucine + ND ND + ND ND ND ND -
Succinate + ND ND + + + + + +/ -
D L-Lactate + ND ND + ND + ND + +/ -
Reduction of Iron oxide + + ND + - + + + +

Species are listed as 1 S. cincia stain D14" sp. nov. 2 S. baltica NCTC 10735" Ziemke et al 1998 3 S. denitrificans 0S217" Brettar et al
2002 4 S. frigidimarina ACAMS591" Venkateswaran et al 1999 and Bowman et al 1997 5 S. japonica KMM 3299" Ivanova et al 2001 6 S.
livingstonensis LMG 19866" Bozal et al 2002 7 S. olleyana ACEM 9" Skerratt et al 2002 8 S. oneidensis ATCC 700550" Venkateswaran et al
1999 9 S. putrefaciens ATCC 8071" Nozue et al 1992 Venkateswaran et al 1999 and Satomi et al 2003 ND No data.

D14 16S tDNA 3
Shewanella putrefaciens
ATCC 8071" 97% D14
16S tDNA 20
16S rDNA 2
3 20
. T
D14 S. putrefaciens!S . japonica Shewanella putrefaciens ATCC 8071
D14
DI4  gyB 16S rDNA Shewanella putrefaciens
12 gyrB
3 D14 S. puirefa-
ciens/ S. oneidensis S. putrefa- H, 5
ciens ATCC 8071" 87% N-
90% ° b
D14 iso—15:0 16:1w7c¢ 15:0
D14 S. pu-
16:0 18.67%

trefaciens
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2 %

Table 2 Fatty acid composition %  of various Shewanella species
Fatty acid 1 2 3 4 5 6 7 8 9 10 11
Straight chain saturated fatty acids
14:0 2.99 1.4 2.2 3.9 3.7 4.2 3.1 3.2 2.6 1.3 6.7
15:0 15.76 9.2 7.8 4.4 2.5 1.1 5.5 3.7 4.7 6.3 5.2
16:0 9.82 6.1 4.3 13.3 11.8 16.6 10.3 15.2 14.8 9.1 27.5
17:0 ND 3.9 TR TR 1.2 TR 2.1 2.0 2.8 2.7 1.6
18:0 ND TR ND TR TR TR TR 1.5 1.1 TR ND
Terminally branched fatty acids
13:0 - iso 4.03 4.7 12.4 9.3 6.3 7.5 9.4 8.0 2.5 1.6 12.4
14:0 - iso TR 1.5 1.6 TR TR TR TR 2.5 2.3 ND TR
15:0 - iso 22.93 26.7 14.3 11.3 9.0 19.6 8.5 17.8 25.4 14.0 20.1
16:0 - iso TR 1.4 TR ND ND TR ND TR 1.4 ND ND
17:0 - iso TR 1.8 TR TR TR 1.6 TR 1.9 1.7 ND 1.4
Monounsaturated fatty acids
15: lwbc 1.54 TR 2.2 1.0 1.2 TR TR ND TR ND ND
16:1w7c 15.82 14.7 24.1 31.3 51.1 23.4 24.1 ND 23.3 36.9 19.9
16:1e9¢ 1.31 TR 1.6 1.7 2.2 ND TR ND 2.1 2.1 1.4
17: 1wbe ND 2.4 1.4 ND ND 1.4 1.2 ND 1.5 ND ND
17:1a8¢ ND 23.4 11.0 4.8 3.0 TR 7.6 ND 8.0 ND 2.3
18: 1w7c ND 4.5 TR 1.7 5.3 5.8 ND ND 5.7 5.3 1.2
18: 1w9c ND 1.4 TR 1.0 1.7 1.6 1.5 ND 2.9 3.2 ND

Species are listed as 1.S. cinica sp. nov. D14" 2.S. amazonensis ATCC 700329T Venkateswaran et al 1999  3.S. baltica OS155 Ziemke et al
1998  4.S. denitrificans 0S217" Brettar et al 2002 5.S. frigidimarina ACAM591" Venkateswaran et al 1999 and Bowman et al 1997 6. S. japon-
ica KMM 3299" Ivanova et al 2001  7.S. livingstonensis LMG 19866" Bozal et al 2002 8. S. olleyana ACEM 9" Skerratt et al 2002 9. S. onei-
densis ATCC 700550" Venkateswaran et al 1999 10.S. putrefaciens ATCC 8071" Nozue et al 1992 Venkateswaran et al 1999 and Satomi et al
2003 11.S. woodyi MS32" data from Venkateswaran et al 1999 . TR. Trace <1% ND No date.

Alteromonas macleodii LMG 21861 (AJ295715)
Pseudoalteromonas haloplanktis ATCC 14393T (X67024)
S. algae ATCC 511927 (AF005249)

S. fildelis KMM 35827 (AF420312)

S. gelidimarina ACAM 456" (U85907)

S. colwelliana ATCC 33888 (AF170794)

S. pealeana ATCC 700345" (AF011335)

S. schlegeliana LMG 21406" (AB081760)

S. marinintestina LMG 21403 (AB081757)

S. sairae LMG 21408" (AB081762)

S. violacea JCM 10179 (D21225)

S. benthica ATCC 439927 (X82131)

| r S. hanedai ATCC 33224 (U91590)

S. woodyi ATCC 51908" (AF003548)
r S. japonica KMM 32997 (AF145921)

S. olleyana ACEM 9T(AF295592)
S. decolorationis S12"  (AJ609571)
S. denitrificans LMG 216927 (AJ311964)
S. frigidimarina ACAM 5917 (U85906)
S. livingstonensis LMG 19866 (AJ300834)
S. baltica LMG 22507 (AJ000214)
S. putrefaciens ATCC 80717 (U91550)
S. oneidensis ATCC 7005507 (AF005251)

2 16S rDNA
Fig.2 Phylogenetic tree including type strains of Shewanella based on 16S rDNA sequence

> DNA G+ C mol%
2 49.3% ’

D14 olln vutrofncrione ATC(C
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Escherichia coli ATCC 25922" (AB083953)
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3 gyrB
Fig.3  Phylogenetic tree including type strains of Shewanella based on gyrB gene sequence
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A Broad Spcetrum Decoloration Shewanella New Species Shewanella cinica
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Abstract The taxonomic position of strain D14 which has a broad spectrum and efficiently degradation dyes bacterium
was investigated based upon the phenotypic properties 16S TRNA gene and gyrB gene sequences. The cells were gram-
negative rod 0.6pm ~ 1.0pm x 1.0pm ~4.0pm  and motile by means of a single polar flagellum. Optimum growth oc-
curred at 20°C ~ 30°C and pHS8.0. Positive for hydrolysis of galatin Tween 80 and Tween 40.Hydrogen sulfide is pro-
duced from thiosulfate. The strain utilized a variety of electron acceptors including nitrate nitrite ferric compounds and
thiosulphate . The physiological properties tested by BIOLOG GN2  were similar to the genus of Shewanella . The analy-
sis of the nearly complete 16S rRNA gene sequence of the novel isolate revealed that the closest relatives was Shewanella
puirefaciens  with 97% sequence similarity. However the levels of gyrB similarity between strain D14 and Shewanella
putrefaciens were 87% . The DNA G + C content was 49.3mol% . The dominant fatty acids were iso— 15 0 16 lw7c
15 0 and 16 O which were similar to the profiles of other Shewanella species. On the basis of its physiological and mo-
lecular properties strain D14 appears to represent a novel species of the genus Shewanella for which the name She-
wanella cinica sp. nov. is proposed. The type strain of Shewanella cinica is D14" .

Key words genus Shewanella Shewanella cinica 16S tDNA  gyrB gene
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