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member of the family Flavobacteriaceae isolated
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A Gram-negative, rod-shaped bacterium (designated strain UST030701-295") with fast gliding
motility was isolated from the surface of the sponge Lissodendoryx isodictyalis in the Bahamas.
Colonies of UST030701-295" were yellow in colour, 2—4 mm in diameter, convex with a smooth
surface and entire margins. UST030701-295" was heterotrophic, strictly aerobic and required
NaCl for growth (1-0-4-0%). Growth was observed at pH 6-:0-10-0 and at 12-44 °C.
Phylogenetic analysis of the 16S rRNA gene sequence placed UST030701-295" within the genus
Winogradskyella of the family Flavobacteriaceae, sharing 94-7—-95-8 % similarity with the three
recognized members of the genus. The G+ C content of the DNA was 32:8 mol% and the
predominant fatty acids were is0-Cys. 1, is0-C15.0, i80-Cy5.9 2-OH, is0-C5.0 3-OH, iso-Cys .0
3-OH, Cy6.1®7 and iso-Cy7.o 3-OH (together representing 75-4 % of the total); these data
supported the affiliation of UST030701-295" to the genus Winogradskyella. UST030701-295"
differed from the three recognized species of Winogradskyella in 7—17 traits. Molecular evidence

together with phenotypic characteristics suggests that UST030701 -295" represents a novel
species within the genus Winogradskyella, for which the name Winogradskyella poriferorum
sp. nov. is proposed. The type strain is UST030701-295" (=NRRL B-41101T=JCM 12885").

The Cytophaga—Flavobacterium—Bacteroides group, com-
prising the families Bacteroidaceae, Cytophagaceae,
Cryomorphaceae,  Flavobacteriaceae, Sphingobacteriaceae
and Spirosomaceae, is a main phyletic line within the
domain Bacteria (Bernardet et al, 2002; Bowman et al.,
2003). Many members of the Flavobacteriaceae have been
isolated from the surfaces of marine algae (Nedashkovskaya
et al., 2005). Winogradskyella is a recently established genus
within the family Flavobacteriaceae (Nedashkovskaya et al.,
2005). The three recognized members of Winogradskyella
were isolated from algal frond surfaces in the Sea of Japan
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The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene
sequence of strain UST030701-295" is AY848823.

A scanning electron micrograph of cells of strain UST030701-295"
and tables detailing the primers used for construction of the 16S rRNA
gene sequences and results of carbohydrate metabolism tests are
available as supplementary material in IJSEM Online.

(Nedashkovskaya et al., 2005). In this study, we describe a
novel member of the genus isolated from the surface of a
sponge in tropical water.

During the characterization of bacteria isolated from
the surface of the sponge Lissodendoryx isodictyalis in the
Bahamas, strain UST030701-295" was isolated on an agar
medium consisting of 5 g peptone 17!, 3 g yeast extract
17" and 0-22-pum-filtered seawater (hereafter marine agar)
after 48 h of incubation at 30 “C. Unless otherwise specified,
all characteristics described are based on cultures grown
on marine agar under these conditions. Cells of strain
UST030701-295 " appeared as vyellow, convex, circular
colonies (2-4 mm in diameter) with entire margins and a
smooth surface. No diffusible pigment was observed.

The nearly complete 16S rRNA gene sequence of
UST030701-295" (1441 bp) was resolved on a MegaBACE
capillary genetic analyser using a dye terminator method
according to the manufacturer’s protocol. Primers used
in the sequencing reactions are given in Supplementary
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Table S1 available in IJSEM Online. Fragments of DNA
sequence obtained from individual primers with at least
six replicates each were assembled using the Sequencher
software package (Gene Codes). Comparison of the 16S
rRNA gene sequence of strain UST030701-295" to those
available from GenBank revealed that UST030701-295"
represented a member of the family Flavobacteriaceae.
Its closest relatives were Winogradskyella epiphytica
KMM 3906" (95-8% 16S rRNA gene sequence simi-
larity), Winogradskyella eximia KMM 3944" (94:7 %)
and Winogradskyella thalassocola KMM 3907" (947 %)
(Nedashkovskaya et al., 2005). A neighbour-joining phylo-
genetic tree (Fig. 1) constructed using the ARB software
package (Ludwig et al., 2004) indicated that UST030701-
295" and the three recognized species of Winogradskyella
belonged to the same clade. Within this clade, UST030701-
2957 and W. eximia formed a separate branch, which
clustered robustly (99 % bootstrap support, 500 replicates)
with the branch formed by W. epiphytica and W. thalas-
socola. Trees based on maximum-parsimony and maximum-
likelihood methods showed the same topology. The results
of phylogenetic analysis suggest that strain UST030701-
295" represents a novel species within the genus
Winogradskyella.

The G+C content of the DNA of UST030701-295T, as
determined by using an HPLC method (Mesbah et al,
1989), was 32-8+0-7 mol%. This value is similar to those
described for W. epiphytica (35-2 mol%), W. eximia
(36-1 mol%) and W. thalassocola (34-6 mol%). The pre-
dominant cellular fatty acids of UST030701-295" were iso-
Ci5.1,150-Cy5.0, 150-Cy5.9 2-OH, 1s0-C;5.¢ 3-OH, i15s0-C¢. o

3-OH, Ci¢.1®7 and is0-C;7.o 3-OH (together represent-
ing 75-4 % of the total) as determined using the Sherlock
Microbial Identification System according to the manufac-
turer’s protocol. This fatty acid profile is similar to that
of the three recognized members of Winogradskyella
(Table 1). MK-6 is the only respiratory quinone present,
as determined using an HPLC method according to Collins
(1994). Menaquinones extracted from Cytophaga lytica
(Nakagawa & Yamasato, 1993) and Sphingobacterium
heparinum (Steyn et al, 1998) served as references for
MK-6 and MK-7, respectively.

The phenotypic characteristics of UST030701-295" are
given under the species description below. Anaerobic
growth was examined in the Oxoid Anaerobic System.
Requirement for NaCl was tested in a medium containing
5 gMgClL 17", 2 ¢MgSO, 17", 05 gCaCl, 17", 1 gKCl1™},
5 ¢ peptone 1! and various amounts of NaCl adjusted
to pH 7-5 using KOH (Isnansetyo & Kamei, 2003). Cell
morphology was examined using scanning electron micro-
scopy (JEOL 7600F) according to the procedures detailed
in Neu et al. (2001) (see Supplementary Fig. S1 in IJSEM
Online). Reaction to Gram-stain was determined using
light microscopy according to the method of Smibert &
Krieg (1994). Gliding motility was determined using phase-
contrast light microscopy as described by Bowman (2000).
Susceptibility to antibiotics was tested using the method
of Acar (1980). Oxidase and catalase activities and the
degradation of agar, DNA and starch were tested according
to the methods of Smibert & Krieg (1994). Flexirubin
pigment production and cellulose hydrolysis were deter-
mined as described by Bowman (2000). Casein hydrolysis
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Fig. 1. Unrooted neighbour-joining dendrogram showing the estimated phylogenetic relationships among UST030701-295"
and related species on the basis of 16S rRNA gene sequences. Strains belonging to the genus Flavobacterium served as
outgroups. Lines in bold indicate branches also found in maximum-likelihood and maximum-parsimony trees. Bootstrap values
of >50% (500 replicates) are indicated at the nodes. The GenBank accession number for each reference strain is shown in
parentheses. Bar, 1 nucleotide substitution per 100 nucleotides.
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Table 1. Cellular fatty acid profiles of UST030701-295"
and previously described members of the genus
Winogradskyella

Taxa: 1, UST030701—295T; 2, W. epiphytica; 3, W. eximia; 4, W.
thalassocola.  Values given for UST030701-295" are mean
percentages+SD (n=3) of the total fatty acids. Data for W.
epiphytica, W. eximia and W. thalassocola are taken from
Nedashkovskaya et al. (2005).

Fatty acid 1 2 3 4
i50-C13.9 2:6+0-1 - - -
i50-C14.0 12401 45 14 26
is0-C14.0 3-OH 05401 16 - 0-9
150-Ci4.1 2:0+0-3 1-4 - -
Cis.0 - 12 67 79
anteiso-C;s.¢ - 15-9 7-0 4-9
i50-Cy5.0 12¢6+1'1 67 256 87
i50-Cy5.0 3-OH 9.8+1-:0 29 26 119
Cis.0 2-OH 31405 33 10 18
Cis5.0 3-OH 24407 - - 2'5
Cy5.1006 - - - 65
anteiso-Cys. 1-5+0-2 63 1-4 1-6
i50-Cy5. 209406 81 10-4 11-4
i50-Cy5.9 2-OH/Cy¢. 07* 9:8+0-8 5-1 6-1 4-2
Cis:0 10-methyl - - 63 -
Cie.0 3-OH 1-340-1 - - 10
i50-Cie.0 05402 37 57 08
is0-Ci4.0 3-OH 11-4340-1 171 32 181
i50-Cye.1 0-8+03 35 47 27
Ci7.0 2-OH 03400 52 10 08
Cy7.0 cyclo - - 2-4 -
i50-Cy7.0 3-OH 102407 73 67 54
anteiso-C;;. - - 2-3 -
i50-C;7.109 - 1-1 - 0-6
Ci7.106 0:2+0-1 19 - 0-9
Unknown 3:9+06 37 5:6 4-8

*Appeared as a summed feature.

was determined according to the method of Norris et al.
(1985); hydrolysis of chitin and Tweens 20, 40 and 80 was
determined according to Baumann & Baumann (1981).
Substrate utilization patterns and other enzymic activities
were tested using the commercial systems API 20E, API
20NE, API 50CH and API ZYM (bioMérieux). Cells for
inoculation to the API systems were suspended in a sterile
solution of seawater mixture at 22 %o salinity (MacDonell
et al., 1982).

UST030701-295" differs from the three previously described
species of Winogradskyella on the basis of: (i) sensitivity to
streptomycin and benzylpenicillin, (ii) ability to produce
acetoin, (iii) ability to grow at 44°C and (iv) negative
reaction for agar degradation (Table 2). Strain UST030701-
295" can be distinguished from W. epiphytica, W. eximia and
W. thalassocola on the basis of seven, 17 and 17 phenotypic

Table 2. Characteristics used to differentiate UST030701-
295" from the three recognized members of the genus
Winogradskyella

Taxa: 1, USTO3O701—295T; 2, W. epiphytica; 3, W. eximia; 4, W.
thalassocola. Data for W. epiphytica, W. eximia and W. thalassocola
are taken from Nedashkovskaya et al. (2005). All are susceptible
to kanamycin. All are positive for degradation of gelatin and
Tween 40 and for alkaline phosphatase, catalase and oxidase activ-
ities. All are negative for nitrate reduction, f-galactosidase and
urease activities, cellulose and chitin degradation, flexirubin and
indole production and citrate, D-adonitol, L-arabinose, dulcitol, D-
galactose, inositol, D-lactose, D-melibiose, L-rhamnose, D-sorbitol,
D-xylose and L-xylose utilization.

Characteristic 1 2 3 4

Growth in/at:
NaCl (%) 1-0-40 1:0-8-:0 1-0-5:0 1-0-8-0
Temperature (°C) 12:0-44-0 4-0-37-0 4-0-33-0 4-0-33-0

G+ C content (mol%) 32-8 35-2 36-1 34-6

Susceptibility to:
Ampicillin
Benzylpenicillin
Streptomycin
Tetracycline

+ o+ A+ +
|
|
|

Production of acetoin
Degradation of:
Agar - +
Casein - -
DNA + +
Starch - -
Tween 20 + +
Tween 80 +
Metabolism of:
D-Cellobiose - -

+ +
I+

+
I+ + 1
I [

D-Glucose - -
D-Maltose - -
D-Mannitol - -

+ 4+

D-Mannose - -

+ 4+ + o+
+

+

Sucrose - -

properties, respectively (Table 2). Molecular evidence
together with phenotypic characteristics suggests that
strain UST030701-295" represents a novel species within
the genus Winogradskyella.

Description of Winogradskyella poriferorum
Sp. nov.

Winogradskyella poriferorum (por.if.er.or'um. N.L. gen. pl.
n. poriferorum of the phylum Porifera, referring to the
isolation source sponge, of the phylum Porifera).

Cells are Gram-negative, rod-shaped and show rapid glid-
ing motility. After cultivation on marine agar, colonies are
yellow, circular, 2-4 mm in diameter, convex with a smooth
surface and entire margins. Does not produce flexirubin or
diffusible pigment. MK-6 is the only respiratory quinone.
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Growth of the type strain is strictly aerobic, and occurs
between 12 and 44 °C (but not at 4 or 52 °C) and between
pH 6:0 and 10-0. Requires NaCl (1:0-4:0 %) for growth.
The G+ C content of the DNA is 32:8 mol% and the
predominant fatty acids are iso-Cis.1, i50-Cys. ¢, 150-Cys. ¢
Z—OH, iSO—C15:o 3—OH, iSO-ClG:O S—OH, C16:1(D7 and iso-
Ci7.0 3-OH (together representing 754 % of the total).
Susceptible to ampicillin (0-5 pg), benzylpenicillin (0-5 pg),
chloramphenicol (1-0 pg), streptomycin (10 pg) and tetra-
cycline (0-5 pg). Resistant to kanamycin (tested up to
100 pg). Acetoin is produced, but not indole or H,S. DNA,
gelatin and Tweens 20, 40 and 80 are degraded, but agar,
casein, cellulose, chitin or starch are not. Citrate is not
utilized. Nitrate is not reduced. Positive for a-chymotrypsin,
catalase, cystine arylamidase, leucine arylamidase, valine
arylamidase, oxidase, esterase (C,), esterase lipase (Cg), acid
phosphatase, alkaline phosphatase, lipase (C,4), naphthol-
AS-BI-phosphohydrolase and trypsin activity. Negative for
N-acetyl-f-glucosaminidase, tryptophan deaminase, lysine
decarboxylase, ornithine decarboxylase, arginine dihydro-
lase, «-galactosidase, f-galactosidase, a-glucosidase, f-
glucosidase, f-glucuronidase, a-fucosidase, o-mannosidase
and urease activity. Utilizes aesculin as sole carbon source,
but none of the other substrates tested in the APT 50CH
system (see Supplementary Table S2 in IJSEM Online for
further details).

The type strain, UST030701-295" (=NRRL B-41101"=
JCM 12885"), was isolated from the surface of the sponge
Lissodendoryx isodictyalis in the Bahamas.
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