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Abstract The community structure of cultivable bacteria associated with the marine sponge,
Petrosia corticata, collected from Jeju Island in summer (September) of 2012 and winter (January)
of 2013, were compared by the PCR-ARDRA method. Bacterial strains were cultured for 4 days
at 26 C on Zobell medium and marine agar medium. After PCR amplification of 16S rRNA
gene of individual strains, the restriction enzymes Mspl and Haelll were used to make restriction
patterns. As a result, 24 ARDRA patterns from the summer sponge and 20 ARDRA patterns
from the winter sponge were obtained. The sequencing result of 1-3 selected strains from each
pattern showed over 98% similarities with the known sequences from the public database. At
the phylum level, the bacterial community structures of both sponges (summer and winter) were
identical qualitatively and composed of 4 phyla : Proteobacteria, Actinobacteria, Bacteroidetes,
and Firmicutes. Alphaproteobacteria accounted for 42.5% of total in summer sponge and 25.2%
in winter, decreasing in the winter sample. Gammaproteobacteria accounted for 27.5% of total
in summer sponge and 35.2% in winter, increasing in the winter sample. At the genus and species
level, summer sponge had more diverse bacterial communities than winter sponge. Actinobacteria,
Bacteroidetes, and Firmicutes increased in the winter sample.
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Figure 1. Dendrogram showing the relationship among bacterial isolates based on the 16S rRNA gene-ARDRA profiles from

the marine sponge P. corticata SP1 collected in summer.
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Figure 2. Dendrogram showing the relationship among bacterial isolates based on the 16S rRNA gene-ARDRA profiles from
the marine sponge P. corticata WP7 collected in winter.

Table 1. ARDRA fingerprinting types and sequence similarities of 16S rRNA gene from bacterial strains isolated from the
marine sponge P. corticata SP1 collected in summer.

ARDRA type®  Strain No.’ Description Accession No. Similarity (%) Phylum or Class
la SP1-16 Microbacterium esteraromaticum Y17231 99 Actinobacteria
2b SP1-117 Janibacterhoylei FR749912 99
3c SP1-7 Erythrobacter vulgaris AY706935 99
4d SP1-29 Pseudovibrio ascidiaceicola AB175663 100
Se SP1-63 Roseovarius crassostreae AF114484 98 .
. . Alphaproteobacteri
6f SP1-68 Ruegeria atlantica D88526 99
6g SP1-70 Ruegeria atlantica D88526 99 a
7h SP1-77 Phaeobacter inhibens AY177712 98
8i SP1-119 Labrenzia alba AJ878875 100
9j SP1-14 Spongiibacterium flavum FJ348473 98 Bacteroidetes
10k SP1-4 Bacillus nanhaiensis GU477780 100
111 SP1-19 Bacillus aryabhattai EF114313 100
12m SP1-37 Planococcus donghaensis EF079063 99 Firmicutes
13n SP1-112 Oceanobacillus profundus DQ386635 100
140 SP1-113 Bacillus oceanisediminis GQ292772 99
15p SP1-10 Pseudoalteromonas spongiae AY769918 100
16r SP1-21 Vibrio harveyi X74706 99
17s SP1-54 Microbulbifer epialgicus AB266054 99
16t SP1-71 Vibrio fortis AJ514916 99
o . Gammaproteobacte
16u SP1-72 Vibrio pelagius AJ293802 99 .
16v SP1-73 Vibrio harveyi X74706 99 ra
15q SP1-82 Pseudoalteromonas phenolica AF332880 99
16w SP1-102 Vibrio chagasii AJ316199 100
16x SP1-103 Marinobacter vinifirmus DQ235263 98

?, Arabian number and alphabetic abbreviation present ARDRA types with the restriction enzymes Mspl and Haelll respectively.

® Strains used in phylogenetic tree constructed.
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Table 2. ARDRA fingerprinting types and sequence similarities of 16S rRNA gene from bacterial strains isolated from the

marine sponge P. corticata WP7 collected in winter.

ARDRA type®  Strain No." Description Accession No. Similarity (%)  Phylum or Class
la WP7-99 Pseudovibrio ascidiaceicola AB175663 100
2b WP7-77 Ruegeria atlantica IAM D88526 99 Alphaproteobacteria
2c WP7-114 Ruegeria halocynthiae HQ852038 98
3d WP7-82 Agrococcus baldri AB279548 99
4e WP7-84 Kocuria palustris Y 16263 100 Actinobacteria
5f WP7-118 Kytococcus sedentarius CP001686 100
6g WP7-73 Tenacibaculum aiptasiae EF416572 100 Bacteroidetes
7h WP7-108 Vitellibacter aestuarii EU642844 98
8i WP7-71 Bacillus tequilensis HQ223107 98
9j WP7-76 Bacillus marisflavi AF483624 98 Firmicutes
10k WP7-18 Oceanobacillus picturae AJ315060 100
111 WP7-21 Bacillus aryabhattai EF114313 100
12m WP7-94 Shewanella sairae AB094597 98
12n WP7-95 Shewanella waksmanii AY170366 100
130 WP7-91 Pseudoalteromonas marina AY563031 100
14p WP7-123 Psychrobacter celer AY842259 100 Gammaproteobacteria
14q WP7-66 Psychrobacter marincola AJ309941 99
14r WP7-67 Psychrobacter maritimus AJ609272 99
14s WP7-30 Psychrobacter nivimaris AJ313425 100
15t WP7-109 Colwellia aestuarii DQO055844 99

? Arabian number and alphabetic abbreviation present ARDRA types with the restriction enzymes Mspl and Haelll respectively.

® Strains used in phylogenetic tree constructed.
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Figure 3. Phylogenetic relationships were determined by the 16S rRNA gene sequences of the bacterial isolates from the
marine sponge P. corticata. Numbers above branches indicate bootstrap values of neighbor-joining analysis (> 50%) from
1,000 replicates. The scale bar represents 0.05 substitutions per nucleotide position. Aquifex pyrophilus was used as an out
group. Filled circle denotes summer sponges; opened diamond denotes winter sponges.
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Table 3. Relative abundance of bacterial species in marine sponges of P. corticata.

. . SP1 WP7
Phylum or Class Bacterial species -
(Summer) (Winter)
Actinobacteria 9.0° 10.8
Agrococcus baldri 3.6°
Kocuria palustris 3.6
Kytococcus sedentarius 3.6
Microbacterium esteraromaticum 6.0
Janibacter hoylei 3.0
Bacteroidetes 6.0 10.8
Spongiibacterium flavum 6.0
Vitellibacter aestuarii 7.2
Tenacibaculum aiptasiae 3.6
Firmicutes 15.0 18.0
Bacillus aryabhattai 3.0 7.2
Bacillus marisflavi 3.6
Bacillus nanhaiensis 3.0
Bacillus oceanisediminis 3.0
Bacillus tequilensis 3.6
Oceanobacillus profundus 3.0
Oceanobacillus picturae 3.6
Planococcus donghaensis 3.0
Alphaproteobacteria 42.5 25.2
Erythrobacter vulgaris 3.0
Labrenzia alba 7.1
Phaeobacter inhibens 3.0
Pseudovibrio ascidiaceicola 16.2 14.4
Roseovarius crassostreae 3.0
Ruegeria atlantica 10.1 7.2
Ruegeria halocynthiae 3.6
Gammaproteobacteria 27.5 35.2
Marinobacter vinifirmus 3.0
Microbulbifer epialgicus 3.0
Pseudoalteromonas marina 3.6
Pseudoalteromonas phenolica 3.0
Pseudoalteromonas spongiae 3.0
Psychrobacter celer 10.0
Psychrobacter marincola 3.6
Psychrobacter maritimus 3.6
Psychrobacter nivimaris 3.6
Psychrobacter piscatorii 6.5
Vibrio chagasii 3.0
Vibrio fortis 3.0
Vibrio harveyi 3.0
Shewanella waksmanii 3.6
Shewanella sairae 3.6
Colwellia aestuarii 3.6

? The number represents percentage (%) of each phylum in total bacterial community.

® The number represents percentage (%) of each species in total bacterial community.
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Figure 4. Seasonal comparison among the major bacterial groups of the cultivable bacterial communities from the marine

sponge, P. corticata.
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