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Fig. 1. The RFLP fingerprinting types of 16S tDNA amplification products of bacterial strains isolated from the marine sponges, S. abata digested
with the restriction enzyme Haelll (A) and Mspl (B). * indicates the strain number of bacterial isolates. M is 1 kb molecular weight marker (bp).
The lane number corresponds to the RFLP fingerprinting type listed in Table 1.
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Table 1. RFLP fingerprinting types and sequence similarities of 16S rDNA from bacterial strains isolated from the marine sponges Spirastrella

abata (SA) and Spirastrella panis (SP)

RFLP type® Strain® Closest species

Accession no. Similarity (%) Length (bp)

la SA-007 Pseudovibrio denitrificans JCM 12308T AY486423 99.63 1095
la SA-2-14 Pseudovibrio denitrificans JCM 12308T AY486423 99.81 1077
la SP-061 Pseudovibrio denitrificans JCM 12308T AY486423 99.82 1085
la SP-064 Pseudovibrio denitrificans JCM 12308T AY486423 99.82 1097
la SP-086 Pseudovibrio denitrificans JCM 12308T AY486423 99.74 777
1b SA-002 Psychrobacter nivimaris DSM 16093T AJ313425 99.37 1112
1b SA-031 Psychrobacter nivimaris DSM 16093 T AJ313425 99.36 1093
1b SA-174 Psychrobacter nivimaris DSM 16093 T AJ313425 99.36 1099
lc SA-107 Pseudovibrio denitrificans JCM 12308T AY486423 99.45 1085
Ic SP-050 Pseudovibrio denitrificans JCM 12308T AY486423 98.76 888
lc SP-2-18 Pseudovibrio denitrificans JCM 12308T AY486423 98.74 1111
1d SA-2-07 Psychrobacter pacificensis IFO 16279T ABO016057 99.81 1085
1d SP-052 Psychrobacter pacificensis IFO 16279T ABO016057 99.55 670
le SP-2-07 Pseudovibrio ascidiaceicola DSM 16392T AB175663 100 1098
If SA-120 Psychrobacter celer KCTC 12313T AY842259 98.4 1123
g SP-2-36 Pseudovibrio japonicus WSF2T AB246748 99.91 1107
li SP-234 Terribacillus halophilus 002-051T AB243849 100 1077
2a SP-185 Bacillus aerophilus JCM 13347T AJ831844 99.82 1084
2a SP-206 Bacillus aerophilus JICM 13347T AJ831844 99.82 1096
2a SP-2-06 Bacillus aerophilus JCM 13347T AJ831844 99.81 1074
2b SP-025 Bacillus cereus TAM 12605T D16266 100 332
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Table 1. RFLP fingerprinting types and sequence similarities of 16S rDNA from bacterial strains isolated from the marine sponges Spirastrella

abata (SA) and Spirastrella panis (SP) (continued)

2b SP-037 Bacillus cereus IAM 12605T D16266 99.91 1080
2b SP-133 Bacillus cereus IAM 12605T D16266 99.56 910
2b SP-182 Bacillus cereus IAM 12605T D16266 100 1102
2b SP-243 Bacillus cereus IAM 12605T D16266 100 1123
2c SP-097 Bacillus safensis NBRC 100820T AF234854 100 1114
3a SP-122 Bacillus cibi KCTC 3880T AY550276 99.73 1106
3b SP-241 Lysinibacillus boronitolerans T-10aT AB199591 98.4 1067
3d SA-205 Bacillus megaterium 1AM 13418T D16273 99.62 1059
3d SP-050 Bacillus megaterium 1AM 13418T D16273 99.71 695
3d SP-137 Bacillus megaterium 1AM 13418T D16273 99.82 1133
3d Sp-2-22 Bacillus megaterium 1AM 13418T D16273 99.69 640
4a SP-082 Vibrio rotiferianus LMG 21460T AJ316187 99.91 1112
4b SA-218-2 Shewanella irciniae UST040317-058T DQ180743 97.42 1126
5h SA-170-2 Cobetia marina ATCC 25374T M93354 100 1084
5h SA-173 Cobetia marina ATCC 25374T M93354 100 1126
7j SA-119 Planococcus maritimus KCCM 41587T AF500007 99.63 1091
7j SA-205-2 Planococcus maritimus KCCM 41587T AF500007 99.55 1108
7j SA-2-23 Planococcus maritimus KCCM 41587T AF500007 99.74 1160
7j SA-101-2 Planococcus maritimus KCCM 41587T AF500007 99.44 899
8k SA-130 Ruegeria pelagia HTCC2662T DQ916141 99.19 1004
101 SA-2-02 Kocuria rosea DSM 20447T X87756 97.56 1107
1Im SA-163-2 Exiguobacterium marinum DSM 16307T AY594266 99.91 1135
12n SP-126 Bacillus firmus NCIMB 9366T X60616 98.82 1112
130 SP-102 Halobacillus trueperi DSM 10404T AJ310149 99.54 1082
15p SP-148 Oceanobacillus profundus CL-MP28T DQ386635 99.41 1093

# Arabian number and alphabetic abbreviation present RFLP types with the restriction enzymes Haelll and Mspl, respectively

® Strains used in phylogenetic tree constructed
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Table 2. Relative abundance of species in major classes deduced from
16S rDNA sequences of bacteria associated with marine sponges, S.
abata and S. panis

Class

Species S. abata S. panis
Alphaproteobacteria 39.3¢ 47.6
Pseudovibrio ascidiaceicola 4.0
Pseudovibrio denitrificans 37.8 427
Pseudovibrio japonicus 0.8 0.9
Ruegeria pelagia 0.7
Gammaproteobacteria 38.5 1.6
Shewanella irciniae 1.5
Cobetia marina 22
Psychrobacter celer 3.7
Psychrobacter nivimaris 28.9
Psychrobacter pacificensis 0.7 0.8
Vibrio rotiferianus 1.5 0.8
Firmicutes 21.5 492
Bacillus aerophilus 3.0 16.9
Bacillus cereus 1.5 10.5
Bacillus cibi 0.8
Bacillus firmus 0.8
Bacillus megaterium 1.5 9.7
Bacillus safensis 3.7 5.6
Exiguobacterium marinum 23
Halobacillus trueperi 0.8
Lysinibacillus boronitolerans 1.6
Oceanobacillus profundus 0.7 0.8
Terribacillus halophilus 0.8 1.7
Planococcus maritimus 8.1
Actinobacteria 0.7* 1.6
Kocuria rosea 0.7 1.6

? The number is percent (%) of each species in total bacterial commu-

nity
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Fig. 2. Neighbor-joining phylogenetic tree from analysis of 16S rDNA sequences (>900 bp) of isolated bacterial strains associated with S. abata
(SA) and S. panis (SP). Numbers above branches indicate bootstrap values of neighbor-joining analysis (>50%) from 1,000 replicates. The scale
bar represents 0.1 substitutions per nucleotide position.
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ABSTRACT : Comparative Analysis of the Community of Culturable Bacteria Associated with Sponges,
Spirastrella abata and Spirastrella panis by 16S rDNA-RFLP
Hyun-Hee Cho and Jin-Sook Park* (Department of Biotechnology, Hannam University, Dae-

jeon 305-811, Republic of Korea)

A cultivation-based approach was employed to compare the culturable bacterial diversity associated with two
phylogenetically closely related marine sponges, Spirastrella abata and Spirastrella panis, which have geo-
logically overlapping distribution patterns. The bacteria associated with sponge were cultivated using MA
medium supplemented with 3% sponge extracts. Community structures of the culturable bacteria of the two
sponge species were analyzed with PCR-RFLP (restriction fragment length polymorphism) based on 16S rDNA
sequences. The RFLP fingerprinting of 16S rDNA digested with Haelll and Mspl, revealed 24 independent
RFLP types, in which 1-5 representative strains from each type were partially sequenced. The sequence analysis
showed >98.4% similarity to known bacterial species in public databases. Overall, the microbial populations of
two sponges investigated were found to be the members of the classes; Alphaproteobacteria, Gammapro-
teobacteria, Firmicutes, and Actinobacteria. The Alphaproteobacteria were predominant in the bacterial com-
munities of the two sponges. Gammaproteobacteria represented 38.5% of bacterial community in S. abata.
Whereas only 1.6% of this class was present in S. panis. Bacillus species were dominat in S. panis. Bacillus spe-
cies were found to be 44.3% of bacterial species in S. panis, while they were only 9.7% in S. abata. 1t is inter-
esting to note that Planococcus maritimus (8.1%, phylum Firmicutes) and Psychrobacter nivimaris (28.9%,
phylum Gammaproteobacteria) were found only in S. abata. This result revealed that profiles of bacterial com-
munities from the sponges with a close phylogenetic relationship were highly species-specific.



