The Korean Journal of Microbiology (2010) Vol. 46, No. 3, pp. 255-261

Copyright (© 2010, The Microbiological Society of Korea

LERZOt0l MAlSHs
Callyspongia sp.2|

I [l

[ |

Z9| si™ Hyrtios sp.2}
MME 2Ee| Crekd

2

Bz}

Bacterial Community Diversity Associated with
Two Marine Sponges from the South Pacific Ocean based on
16S rDNA-DGGE analysis
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The bacterial community structure associated with two marine sponges, Hyrtios sp. 604 and
Callyspongia sp. 612 collected from the South Pacific Ocean were analyzed by 16S rDNA-denaturing
gradient gel electrophoresis (DGGE). The phylogenetic analysis showed that the bacterial community
associated with Hyrtios sp. 604 contained diverse bacterial groups such as Chloroflexi, Firmicutes,
Cyanobacteria, Alphaproteobacteria, Gammaproteobacteria, Actinobacteria, and Acidobacteria. Callyspongia
sp. 612 harbored Chloroflexi, Cyanobacteria, Alphaproteobacteria, and Gammaproteobacteria. Hyrtios sp.
604 belonging to genus Hyrtios known to produce natural products showed greater bacterial diversity
than Callyspongia sp. 612. Phylum Actinobacteria was shown to be one of dominant bacterial groups
in Hyrtios sp. 604. Although the same phyla of bacteria were found in both sponge species, the sponge-
associated predominant bacterial groups differed between the two sponges with different chemical
characteristics from the same geographical location. Uncultured bacteria represented over 90% of the
bacteria diversity present in all bacterial communities of the sponges.
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H FAAT-S B A 40% o)l dele Ao= &
HA Ach2). WEhA sE FAATe] PR 24 3§
Hol| FAsh= A AR #3E Frksket o WS- F
QsTh15).

gurr oz zAAY vdE F AA WY TFed TR
A AA WABE T 1% °l8lRl AeE &R Qo
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1.5 ml tube®] 100 X747 E48 A5 ¥l CTAB buffer
800 uls 7kl 42 F F2A(-70°0)F §3H(60°C)E 22t
1084 53] ¥kE- gk & 50 ul proteinase K (10 mg/ml, Bio-
sesang, Korea)2} 50 pl lysozyme (50 mg/ml, Sigma, USA)S
F7¥eted 37°CollA 2413 AZstaink ]o] 20% SDSE 0.1
mlS 7} & 65°CollA 1417 A2skar 0.6¥1¢] Phenol:
Chroloform: Isoamylalcohol (25:24:1, Sigma, USA)S ¥il
12,000 rpmollA] 533F A4 Rejste] s FASIAL o
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< F7kste] WEarel 1583 WAl $- 12,000 rpmell A 10&3F

A4 B F 45U Wdn JAEL Ak ol
of Alaela 2o zhom A4 vl

70% ©NErE- 500 plE ¥
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GC clamp”} 712 3419} 518r primer’dS A8-3l 168
RNA gene®] V3 495 FE3I3k PCR ¥H3-2 GeneAmp
PCR system 2700 thermal cycler (Applied Biosystems,
Version 2.0, USA)E ©]83153th PCR HHg EE9] A4S
5 w9 10x reaction buffer, 1 pl®] dNTPs, 5 unit/ul Tag
polymerase (Solgent, Korea), Z}Z} 10 pmol primer, 1231
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= 319k PCR X718 94°Col|A] 387F 7] A2 &,
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e =38k & HEHog 72°CeA 1087 AFAH S
2% DNAQ 1S 9184 PCR ¥H 2 wlE #H3l 2%
agarose gel (Bio-Rad, USA)S o]g-3}e] Mupid-ex (ADVANCE,
Japan) Z 100 VoA 2583t 1x TAE buffer (40 mM Tris, 20
mM acetic acid, 50 mM EDTA, pH 8.0)Z #7|9¥% 3}t
F7]9% % Ethidium Bromide (50 ng/mhZ G5l Gel
Logic 200 (Kodak, USA)S ©]&, AL FAIZ I8tk
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ladder (Intron, Korea)E AF&-3}53ch
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DGGEE Bio-Rad Dcode system (Bio-Rad, USA)< ©]-&
3t S T12). 5% PCR 4HE2 bis acrylamide
(Bio-Rad)E ¥§3} 10% polyacrylamideE ©]-&3}l] 35%¢ll
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719955 43Itk Polyacrylamide gel> 7] 20x13 (WxH
cm), 57 1 mmZ Z4J3}3L PCR AlE+= 2% loading dye®} &
3sle] 40 o] AlSE loading3tSIt) 1x TAE bufferS AR
3le] 60°C, 30 VoA 3087 Hslel & 60 VE s &
H 16A17F 171955 T3tk 1719F $ DGGE gel
Ethidium bromideZ 1A]7F 94 & Gel Logic 200 (Kodak,
USA)S ©]&, A4 ZALR ERISIT
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Fig. 1. DGGE banding patterns of amplified 16S rDNA obtained
from Hyrtios sp. 604 (H) and Callyspongia sp. 612 (C).
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Fig. 2. Comparison of bacterial community in Hyrtios sp. 604 (H)
and Callyspongia sp. 612 (C) based on 16S rDNA-V3.
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Table 1. Phylogenetic affiliation of re-amplified denaturing gradient gel electrophoresis (DGGE) bands derived from the sponges

% Sequence

DGGE band  Closest relative Accession no. similarity Phylum

(*no. of base)
H-1 Uncultured Chloroflexus sp. FJ481324 98(124/126) Chloroflexi
H-2 Uncultured Chloroflexus sp. FJ481329 100(127/127) Chloroflexi
H-3 Uncultured Chloroflexus sp. FJ481275 97(119/122) Chloroflexi
H-4 Uncultured Chloroflexus sp. AMS849592 99(125/126) Chloroflexi
H-5 Uncultured cyanobacterium M63813 93(121/129) Cyanobacteria
H-6 Uncultured Chloroflexus sp. AM849589 100(127/127) Chloroflexi
H-7 Uncultured Acidobacteria FJ543192 99(130/131) Acidobacteria
H-8 Uncultured Chloroflexi bacterium AMS849597 96(120/124) Chloroflexi
H-9 Uncultured Bacillus sp. HM214589 100(153/153) Firmicutes
H-10 Halomonas sp. DQ131909 98(154/157) Gammaproteobacteria
H-11 Uncultured actinobacterium EUS816864 100(112/112) Actinobacteria
H-12 Uncultured actinobacterium FN556247 100(120/120) Actinobacteria
H-13 Uncultured Chloroflexi bacterium AY485299 98(127/129) Chloroflexi
H-14 Uncultured Chloroflexus sp. FJ481340 99(123/124) Chloroflexi
H-15 Uncultured alpha proteobacterium EF597712 96(113/117) Alphaproteobacteria
H-16 Uncultured actinobacterium FN556246 98(146/148) Actinobacteria
H-17 Uncultured actinobacterium FN556247 95(128/134) Actinobacteria
C-1 Uncultured alpha proteobacterium FJ422778 100(178/178) Alphaproteobacteria
C-2 Uncultured cyanobacterium Mo63813 100(151/151) Cyanobacteria
C-3 Uncultured alpha proteobacterium FJ183985 100(157/157) Alphaproteobacteria
C-4 Uncultured alpha proteobacterium FJ215402 97(115/118) Alphaproteobacteria
C-5 Uncultured alpha proteobacterium FJ215412 97(119/122) Alphaproteobacteria
C-6 Uncultured alpha proteobacterium FJ529320 100(107/107) Alphaproteobacteria
C-7 Uncultured alpha proteobacterium EF076106 99(113/114) Alphaproteobacteria
C-8 Uncultured cyanobacterium AF268237 99(150/151) Cyanobacteria
C-9 Uncultured cyanobacterium AY038382 100(178/178) Cyanobacteria
C-10 Halomonas sp. HMO026177 97(143/146) Gammaproteobacteria
C-11 Vibrio comitans DQ922918 100(163/163) Gammaproteobacteria
C-12 Uncultured alpha proteobacterium HM460747 100(125/125) Alphaproteobacteria
C-13 Uncultured Chloroflexi bacterium FJ481329 99(125/126 ) Chloroflexi
C-14 Uncultured alpha proteobacterium F1659127 100(105/105) Alphaproteobacteria

* The numbers in parentheses are the part of the total bases used to calculate the levels of sequences similarity. H, Hyrtios sp. 604 ; C, Callyspongia sp.

612.

DGGE band H-1, H-2, H-4, H-6 18] H-14= uncultured
Chloroflexus sp. (F1481324, FJ481329, FI481340)%} 98% il
A 100% 9] “dE8S Uepiie H-33 H-8, J12]al H-13
2 uncultured Chloroflexi bacterium (DQ661857, AM849597,
AY485299)3} 96% A4 100% 2] “F5738 YERITE DGGE
band H-11, H-12, H-16 &)1 H-17-& uncultured actino-
bacterium (GQ412829, FN556227, FN556246, AJ347072)3%}
98%°llA 100%°] “+5/3S UelN%ith. DGGE band H-5=
Uncultured cyanobacterium (M63813)3} 94%, H-7-2 Uncultured
Acidobacteria (AM849603)} 95%, H-102> Halomonas halophila
(GU001901)} 96%, 1|3l H-15+ Uncultured alphaproteo-

bacterium (FJ183985)3} 96% 2] 454 22 YehfSith

Callyspongia sp. 6122] 8 FAATL Proteobacteria
(Alphaproteobacteria, Gammaproteobacteria), Chloroflexi, Cyano-
bacteria®] 3719 ol &3h= AT 1FOE YEPen, 71&
o] MEH} 94%14 100%9] “+&’dS BHATh Callyspongia
sp. 6129] FQ Hsl= FAMT 152 Alphaproteobacteria
2 Utk

DGGE band C-1, C-3 C-4, C-5 C-6, C-7 C-12 181
C-14+= uncultured Alphaproteobacteria (FJ422778, GQ337224,
F1422768, GQ342231, FN435566, FJ800262, HM128528,
HMO036451, FN435363)9} 22} 96% o)’de] 7357432 veh
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Fig. 3. Phylogenetic tree based on 16S rDNA sequences retrieved from the DGGE bands of the sponges, Hyrtios sp. 604 and Callyspongia sp.
612 and Numbers above branches indicate bootstrap values of neighbor-joining analysis (>50%) from 1,000 replicates. The scale bar represents

0.05 substitution per nucleotide position.

o, C-2, C-83 C-9& uncultured cyanobacterium (GU461222,
HM128528, GQ480671)3} 94%°lA 97%2] “+543S VR
Itk C-102 Halomonas sp. (HMO026177)2} 98%, C-11<
Vibrio comitans (DQ922918)9} 98%, C-132 Uncultured
Chloroflexi (EF076104)3} 98% 2] 454 22 Jehiich
(Table 1).

16S rRNA gene {7|MEERE AT OFS 4
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AT AARE AR ol AT Wl wWE Zolg ¥
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desg gl MAshe T F9 3W Hyrtios sp. 6049}
Callyspongia sp. 6122%-E] 16S tDNA DGGE "W'H-S o|-83}
of AT 23] BFdE 248 DGGE band 27-H
A7NME B A, Hytrios sp. 6042 FAATS Alpha-
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