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A PAEE I Fok TR o] vl ek, 28). T4
v F Alet2 3l (Demosponges) A& &S] 40%7FA] ZFA|5h
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CCC GGC CCG CCG CCC CCG cCC G TAC GGG AGG
CAG CAG-3")9} 518 (5’-ATT ACC GCG GCT GCT GG-3’)
9] primer 248 o83} 16S rRNA gened] V3 H-918 FE3)
Gt PCR ®Hg E3HE9] AL 5ul2] 10x reaction buffer,
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PCR A|&% 2x loading buffer (0.05% bromophenol blue, 0.05%
xylene cyanol, 70% glycerol)2} %314 laned 20 pld] AEE
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SV Gel and PCR Clean-Up System (Promega, USA)S- ©]-8-3}
o] AAE & HF71MYD E24(Solgent, Korea)yS <23} t}.

HEEN 2N A AHlSF 24

g8 PHYDIT program version 3.0 (http:/plaza.snu.ac.kt/
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Fig. 1. DGGE PCR products from 16S rDNA-V3 region of sponge
associated bacterial gDNA from Dictyonella sp. (D) and Spirastrella
abata (S). M, maker.
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H =719] PCR AHES AR} ThFig. 1). olul AH8-H 34112} 518r
9] primere= W2 WY AT SF Atk sl o
=EA Harx o] 9lth(19, 21, 27).
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Spirastrella abata® 33|72 DGGE band ¥ #2 Az},
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785 & A" F Al Hte] DGGES 3% 23}, &
A& band sEo] YEh} Ao TS AT 5 ATt
(Fig. 2). DGGE band $¥1¢] A#THS BES @l Dichonella
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Aoz yehdt vl bE Al HS 2ie Zo® FFEU
th. DGGE band & 7 3lW AT w5l lo] % band
= 24 349l minor band (D-13} S-3) #oz FHO| FQ
band7} 1= wI$- 30|38 band WE-S VERATHFig. 2). o]
gk AJo]gt 9Ele] DGGE bandE©] ol Al 3 thd<
Hol=A] golry] 913t 16S rDNAL] Fi A7IMES 4

st

Fig. 2. DGGE banding patterns of amplified 16S rDNA obtained from
Dictyonella sp. (D) and Spirastrella abata (S1, S2). S1 and S2 were
two individuals of S. abata, and collected simultaneously from same
location.
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7 e ¢] DGGE band=7-E Z2A W MAEL 7€ HEs
7} 93%0l 4 98%°] “d5dS UERAITE DGGE band®] ¥
< gl o, S8 A9E 2E bandZ5E B3 MIE
L W AEA] ke Mt ZF(uncultured bacterial clone)yS3 2
FEAE eI

Dictyonella sp.2] T8 JAAMT 252 ¢ <
uncultured Gammaproteobacteria® ¥y H o™ 7|E2] A}
93%°1 4 98%2] F&5A4S UENAATE DGGE band D-12
uncultured gamma proteobacterium (DQ436518)%} 93%2] 54
< Yehhglen, D2, D-3, D-4, D-5, Z18)al D-6& uncultured
gamma proteobacterium (DQ436708)3} 95%~98%2] 548 U}
eI}, Spirastrella abata®) FL FAAAMT 15 uncultured
Alphaproteobacteria 2 FirmicutesZ e ™ 7]E9] Md3
94%01 A 98%2] 36732 Rt} DGGE band S-12 Bacillus sp.
(DQ 517501)¢F 98%S] FE8S UERACH, S49F S-62
uncultured alpha proteobacterium (FJ156364)2F 97% = 98%2] A+
43S YeEMIAY. 8-59} -7 uncultured alpha proteobacterium
(AB234169)7} 98%2} 94%9] 35735 22 e ATk Table 1).

afe] P E R s sdEAEY 2= vl o
2= Huek= @8](18) Cymbastela concentrica®] 73-5-, 3G
o] mAE 3 vl AR AoE BeHET|(25) B Al
XX Dictyonella sp.2] FA8ATS] 7%, 3l F212] uncultured
cloneE7} ARG A o2 UERRT

Dictyonella  sp.2] F& FANT THL
Gammaproteobacteria, Spirastrella  abata®]  78-%-  uncultured
Alphaproteobacteria®} Firmicutes2 JEN, F F2] A 8
AT 252 Wi o SRTEE 2 Z0E YElE
(Fig. 3), °1& A9 ¥5% F2 band’} $1= DGGE band ¥
I A= Aol

Y A Mgk AE OE F £ 39, Dichyonella
sp.2} Spirastrella abatas WV FOE 3k B A= 3 Fol
w2 uAE 7R Afolrf BHste] F Fe] He] ] =
= &5 5°]4(host-specific)?] ASE YElRT ol FY3H
i JHAE ME e AQolA B4R st SAAE o
FdE A7 A3 Y Foll e 5ol Al s vERd

= Lee 59 A7 2FSkE FARBHH(13). BE3F 459 A
TS AGolA At 25 FAAT S A Li
TS AR T8 FY M FFY FAKE Alte] EHEA]

uncultured
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uncultured bacterium (AB234169)

uncultured bacterium (FJ156364) hpha-

proteobacterium
uncultured alpha proteobacterium (EF629983)
uncultured alpha proteobacterium (EF629984)

Xanthobactersp, (AJ306541)
Barfonelia alzatica (AJ002139)

100| Uncultured beta proteabacterium (DOBBI93E) Beta-
uncultured Aquaspirillum sp, (DQ88I920) proteobacterium
uncultured gamma proteobacterium (DQ436708)
uncultured bacterium (FJ175510)

D-4
D-2

al ps Gamma-

proteobacterium
- D-6
D-1
S-1
100| Bacitivesp, RG1 (DOS17501) Firmicutes
|uncultured Bacillus sp, (AM347006)
uncultured cyanobacterium (AJ583027) I Cyanobacteria

o Flavobacterium aguatile DSM 11327 (AM230485)

Fig. 3. Phylogenetic tree from analysis of 16S rRNA gene sequences of DGGE bands from Dictyonella sp. (D) and S. abata (S). 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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Table 1. Phylogenetic affiliation of re-amplified denaturing gradient gel electrophoresis (DGGE) bands isolated from the sponges

DGGE band Closest relative Accession no. % Sequence similarity (*no. of bases)
D-1 uncultured gamma proteobacterium DQ436518 93% (134/144)
D-2 uncultured gamma proteobacterium DQ436708 98% (150/152)
D-3 uncultured gamma proteobacterium DQ436708 95% (142/149)
D-4 uncultured gamma proteobacterium DQ436708 97% (147/151)
D-5 uncultured gamma proteobacterium DQ436708 98% (137/139)
D-6 uncultured gamma proteobacterium DQ436708 96% (146/151)
S-1 Bacillus sp. DQ517501 98% (149/152)
S-4 uncultured alpha proteobacterium FJ156364 97% (124/127)
S-5 uncultured alpha proteobacterium AB234169 98% (126/128)
S-6 uncultured alpha proteobacterium FJ156364 98% (130/132)
S-7 uncultured alpha proteobacterium AB234169 94% (126/133)

The numbers in parentheses are the part of the total bases used to calculate the levels of sequences similarity. D, Dictyonella sp.; S, Spirastrella
abata
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TFEEA Zkor, AqudoeR sh= W Foll ue) 2o
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candidate phylum®] Poribacteria®} TM6 5-°] ZEZ<1 3| -FAY
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2 A9 oot dvkar Aks T
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ABSTRACT : Community Structure of Bacteria Associated with Two Marine Sponges from Jeju Island

Based on 16S rDNA-DGGE Profiles

Jin-Sook Park'*, Chung-Ja Sim’ and Kwang-Deuk An® ('Department of Biotechnology,
*Department of Life science, Hannam University, Daejeon 305-811, Republic of Korea,
3BioResource Center, RIKEN, Wako, Saitama 351-0198, Japan)

Culture-independent 16S rDNA-DGGE profiling and phylogenetic analysis were used to examine the pre-
dominant bacterial communities associated with the two sponges, Dictyonella sp. and Spirastrella abata from
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Jeju island. The culture-independent approach involved extraction of total bacterial DNA, PCR amplification of
the 16S ribosomal DNA using primer pair 341f-GC and 518r, and separation of the amplicons on a denaturing
gradient gel. Denaturing gradient gel electrophoresis banding patterns indicated 8 and 7 bands from the two
sponge species, Dictyonella sp. and Spirastrella abata, respectively. There were not common major bands in
two different sponges. Comparative sequence analysis of variable DGGE bands revealed from 93% to 98% sim-
ilarity to the known published sequences. The dominant bacterial group of Dictyonella sp. belonged to uncul-
tured Gammaproteobacteria, while, that of Spirastrella abata belonged to uncultured Alphaproeobacteria and
Firmicutes. DGGE analysis indicated predominant communities of the sponge-associated bacteria differ in the
two sponges from the same geographical location. This result revealed that bacterial community profiles of the
sponges were host species-specific.



