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Demospongiae
Halichondrida Halichondriidae
Hymeniacidon perleve
1.2
TaKaRa [A Tag pMDI18-T Vector X-Gal IPTG
Sma I 10U/pL Eco0109 I 15U/pl. DNA Marker
DI1.2000 TaKaRa
16S rDNA 5191 Escherichia
coli base 519 to 536 5'-CAGCAGCCGCGGTAATAC-
3 1406r E. coli base 1420 to 1406 5'-
ACGGGCGGTGTGTAC-3’ TaKaRa
1.3 16S rDNA PCR
1.3.1 DNA
Webster *  Merante
1.3.2 16S f{DNA  PCR
DNA 5191
5'-CAGCAGCCGCGGTAATAC-3"  1406r 5'-ACGGG-
CGGTGTGTACG3’ PCR
16S tDNA Spl 10 x LA
PCR Mg plus  8ul. dNTP  2.5mmol/L
each  0.5pL 519f primer 20pmol/L 0.5pL 1406r
primer 20pmol/LL  0.5pL TaKaRa IA Taq 1pL
DNA 34.5uL dH,0
50pL 94°C 3min 94°C Imin 57°C 1lmin
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72°C 1.5min 30 72°C 2min

1.3.3 PCR PCR

pMDIS8-T Vector E . coli ]M109
X-gal IPTG Ampicillin =~ L-

Amp'
1.4 16S rDNA Restric-
tion Fragment Length Polymorphism RFLP
PCR
pMD18-T Vector 6
pMDI18-T Vector Sequencing

Primer RV-M 5'-AGCGGATAACAATTTCACACAGG-3’
Sequencing Primer M13-47 5'-CGCCAGGGTTTTC-

CCAGTCACGAC-3’ PCR
PCR TA Cloning
Sul.  37%C Smal  Eco0O1091
1h 2%
1.5 16S rDNA
RFLP TA TaKaRa
16S rDNA GenBank
16S rDNA ClustalX Version 1.8
1.6
0.5cm’
2% 4h PBS 5
50% 70% 80% 90% 20min
100 % 20min 2 30°C
12h 60°C
JEM-2000EX 7
2
2.1
2.2 RFLP
16S rDNA
192

Sequencing Primer RV-M
PCR

Sequencing Primer M13-47

887bp 155bp PCR

1042bp
TA 192 188
TA Sma 1
Eco01091 188 TA PCR
2%
188 32
1 37 14

2530 43 44 65 73 79 88 89 03 04 06 011 021

033 057 061 080 21
M 3 7 142530

446 65 71 73 76 79 88 89

Fig.1 Restriction fragment length polymorphism analysis
M. DNA Marker DI2 000 Others are samples.

2.3 16S rDNA
21 GenBank
7 18S rDNA
98 % HO04 HO21 H25 HO057
HO033 H43 H44
14
6 a- Proteobacteria 7
Y- Proteobacteria 1 Actinobacteria
1 ClustalX Version 1.8
2
3 4
a- Proteobacteria
8
a- Proteobacteria
6
H7 H89 H3 H79
GenBank

Webster

Rhopalomdps' odorabile
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1 16S rDNA
Table 1  Sequence analysis of sponge-associated bacteria 16S rDNA clones of Hymeniacidon perleve collected in China Yellow Sea
Clone Sequence Reference strains and similarity values Subgroup
number length bp ’
H3 992 Novosphingobium subarcticum 94 % a- Proteobacteria
HO4 994 Novosphingobium subarcticum 94% a- Proteobacteria
H7 991 uncultured alpha proteobacterium in the marine sponge 96 % a- Proteobacteria
H73 958 marine bacterium 97 % a- Proteobacteria
H79 983 Novosphingobium subarcticum 94 % a- Proteobacteria
H89 986 Elbe River snow isolate bacterium 89% a- Proteobacteria
HO3 994 sulfur-oxidizing bacterium 86 % Y- Proteobacteria
HO11 998 Lucina nassula gill symbiont 86% Y- Proteobacteria
H30 986 sulfur-oxidizing bacterium from a hydrothermalvent water 86% Y- Proteobacteria
HO61 987 uncultured gamma proteobacterium from Antarctic Continental Shelf Sediment 90% Y- Proteobacteria
H65 983 sulfur-oxidizing bacterium from a hydrothermalvent water 86% Y- Proteobacteria
HO080 984 uncultured Bacteroidetes bacterium 99 % Y- Proteobacteria
H88 971 Uncultured Verrucomicrobia bacterium from the Arctic Ocean 96% Y- Proteobacteria
H14 988 uncultured bacterium from marine salinity meromictic lakes 97 % Actinobacteria

Pseudomonas sp., AF105383

Bathymodiolus thermophilus symbiont, M99445

HO061

H65

H30

HO03

1000 1000— HO80

Uncultured Bacteroidetes sp., AY274838

H04

Sphingononas sp. ZL5, AY460123

Sphingomonas sp. SAFR-042, AY 167827

832 Sphingomonas sp. MD-1, AB110635

5 Novosphingobium subarcticum, AY 167828

Candidatus Erwinia dacicola, AJ586620

Candidatus Glomeribacter gigasporarum, X89727
Candidatus Mycoplasma haemoparvum, AY383241

I 1000 ]I-ll’;‘) i oo Ho11
8%  H3 E——mHss
01 579 [II/nculturedA Verbrf:comicArz(bZi;zjspl, ,9AY028221
Rhodobact .. AJ227809 errucomicrovia sp.,
901 H730 acteraceat sp- Uncultured Verrucomicrobium, AJ401128
%2 marine bacterium, AF359547 o Anodontia phillipiana symbiont, L25711
0 icauli Luci) ] biont, X95229
uncultured Maricaulis sp., AF425757 o Lucina nassula symbion
uncultured alpha proteobacterium, AB054182 Riftia pachyptila endosymbiont, U77478
Emagneﬁte-comaining magnetic vibrio, L06455 22 _ Uncultured gamma proteobacterium, AF223300
Olavius loisae endosymbiont, AF104474 Nitrosococcus oceani., M96395
uncultured alpha proteobacterium, AB015520 Sulfur-oxidizing bacterium, AF170421

4151000Mesorhizobium loti, U50165
Rhizobiales sp.,AF150703

0.1

Ectothiorhodospira sp., AF084511
Thialkalivibrio nitratireducens, AY079010
Thialkalivibrio thiocyanodenitrificans, AY 360060
0.1

756

2 o~ Proteobacteria 16S rDNA N-J
3 y- Proteobacteria 16S rDNA N-J

Fig.2  Neighbor-joining phylogenetic tree from the analysis of 16S rDNA
gene sequence from clones clustering within the predominantly o- Pro- Fig.3 Neighbor-joining phylogenetic tree from the analysis of 165 rDNA
gene sequence from clones clustering within the predominantly Y- Pro-

teobacteria
teobacteria
a- Proteobacteria 7
R . odorabile 13 )
Bacteroides
Y- Proteobacteria
§ Y- Proteobacteria
4 Y- Proteobacteria HO61
H65 H30 HO3 HO80 HO11 HS88 14
HO080 Dela-
ware o Bacteroidetes sp .H03 AF142934 168 tDNA
H30 H65 HOf/; GenBank 7%
nban 165 tDNA
86 % ers
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Rubrobacter sp.,AJ243871
Thermaerobacter sp. , AB011493
Ther tinomyces sp., AF138736

772

973

Uncultured sponge symbiont,AF186415
i Uncultured bacterium, AF234148

Uncultured sponge symbiont,AF186411

Uncultured bacterium,Y11555

{ Rhodococcus globerulus,U89713
1000
Streptoalioteichus sp.,D85497

959

Uncultured Sporichthya sp.,AY 143752

Bl H14
Uncultured bacterium,AF142934

0.1

4 Actinobacteria 16S rDNA N-J

Fig.4  Neighbor-joining phylogenetic tree from the analysis of 16S rD-
NA gene sequence from clones clustering within the predominantly Acti-

nobacteria
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Bacteria Diversity Associated with the Marine Sponge Hymeniacidon perleve in China Yellow Sea

Xu Jun-Yi Jin Yan Yu Xing-Ju Jin Mei-Fang Zhang Wei"

Marine Bioproducts Engineering Group — Dalian Institute of Chemical Physics

Chinese Academy of Sciences  Dalian 116023  China

Abstract The bacteria distribution and phylogenetic diversity of the marine sponge Hymeniacidon perleve collected from

China Yellow Sea were studied by TEM and 16S rDNA sequencing respectively. The phylogenetic affiliation of sponge-as-

sociated microorganisms was determined by 16S rDNA sequencing of cloned DNA fragments. 21 clones were found to be

unique with 7 attributed to eukaryotes the other 14 of isolated 16S rDNA sequences were attributed to be a- Proteobacteria

6  7-Proteobacteria 7 and Actinobacteria 1 . The similarity values for 9 of the clones and the reference sequences

blasted in the GenBank were below 95% . In the phylogenetic trees

most of the isolated clones were clustered in one

group and differentiated clearly from the other reference sequences. The results indicated that all the 14 isolates were

candidates for new genus or species of bacteria associated with Hymeniacidon perleve .

Key words China Yellow Sea Marine sponge Hymeniacidon perleve 16S tDNA sequence Phylogenetic diversity
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