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The bacterial community structure of two marine sponges, Spirastrella abata and Cinachyrella sp.
collected from Jeju Island, in April 2009, was analyzed by 16S rDNA-denaturing gradient gel
electrophoresis (DGGE). DGGE banding patterns indicated 8 and 7 bands for Spirastrella abata and
Cinachyrella sp., respectively. Comparative sequence analysis of variable DGGE bands revealed from
92% to 100% similarity to the known published sequences. The bacterial groups associated with
Spirastrella abata were Alphaproteobacteria and Deltaproteobacteria. The bacterial community of
Cinachyrella sp. consisted of Alphaproteobacteria, Gammaproteobacteria, and Actinobacteria. Alphaproteo-
bacteria was common and predominant in both the sponge species. Deltaproteobacteria was found only
in Spirastrella abata while Actinobacteria and Gammaproteobacteria were found only in Cinachyrella sp.
The results revealed that though the common bacterial group was found in both the sponges, the
bacterial community profiles differed between the two sponge species obtained from the same

geographical location
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¢1 3% (aquaculture) 7 3] Ao W mAE 7F Tx
o] Wzlol] #W3F A5, 12, 13), 2| FAAITe] thbd
JE)gA B 3k A7(10, 24) % TS| ST Qo

dRiF oz AAA ] vAE F AA wWg rse TR
AA AAA AR FHY 1% olslel Aoz dHA Uth
(15). AAAZTH wjdS AXA FaL A% DNAE Ze2st
i, o]2RE A wAE BFY Ediyt Hi e 168
ribosomal RNA &A%} (16S tDNA)S 3H3le] A7 ) =
Db ATl PR TS selslele WEel B
o] AHgHaL Utk A 16S 1DNA E7IME F24Jo) 71%3
U E R O 24 R A W) e o)
At Wsle] MR thkde] WAL k). 53, s
o FAAE F Aol MY BE RIS UehiuE AT
165 1DNAE ol88 24 7o sete sjwie] 24 nag
TR Bk ke FasE0S)

S BTl B TRy 2 TPTE] B AP
FISH (fluorescence in situ hybrydization), ARDRA (amplified
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rDNA restriction analysis), T-RFLP (terminal-restriction fragment
length polymorphism), PCR-DGGE (polymerase chain reaction-
denaturing gradient gel electrophoresis = EAA
el Slol, 5) B olFolAn Ao, AR VA 7
3 ok 970l PCR-DGGES} PCR-RFLP WH-& Hlw =]
Ak &2 7 whHo 2 oA Qth HalA HhHe
AREEE e mAE R TRl BRE A= s A
Alre] AA S8 siE 3 Al B4 2 AeF s
o] Al Slof wi-¢- Fasth(13, 16). E AFelM= vt
o] AFE A 2009d 49 AT S A
Spirastrella abata®} Cinachyrella sp.2] 34 AT FL& &
FATZE v (culture-independent methods)oll 7133t 16S
rDNA- denaturing gradient gel electrophoresis (DGGE) %'
& o|-83l] vlu- B3I Spirastrella abata®} Cinachyrella
sp.= 55 Demospongia®l &3h= NHEZE S. abata] 7%
S-guete] AF el de] EX3le sl WHH, Cinachyrella
sp.= AF7HA fElvgtilxs A9 Bad vt gle v7ls
TOE AHA k. & dFelMe BE 540 v F T
3ol T A Hell MAsh= A5l o] ST+ 7=

o] Aolg sherstadt sHck
= ¥ WY
siiHe| xHE
| A S. abata$}t Cinachyrella sp.oll FAsH= Aol
ey ZALE 91814 2009 49, AFEY] XA 2T
W olie olgslel 25 maolel ol Zizke] SR 2
AR AT AFeE fHS EE Q1T EHASW) R 3

8 A% F 20°CoIA FA] guksHc)

Total genomic DNA F=
AFE sHe -70°Col T2 F FAHE7INA -50°C,
0.033 M baIﬂ?J'__i 14A17F Az
G v ARl ¥Wa dAIFALE e & BEHsie
CTAB WS ©]83}4] total genomic DNAES F&3}ch
(25). 1.5 ml tube2] 100 pld7kA] E€ A|5E €3l CTAB
buffer 800 wl& F7ksl] 4L F F2(-70°C)3 §31(60°C)
£ 742 1084 53] HkE- g ¥, 50 pl proteinase K (10 mg/ml,
Biosesang, Korea)2} 50 ul lysozyme (50 mg/ml, Sigma,
USA)S F7Fete] 37°ColA 2213 A8tk o]o] 20%
SDSE 0.1 mlS 78 & 65°CollA] 1A17EAE]3}kaL 0.64] 2]
Phenol:Chroloform:Isoamylalcohol (25:24:1, Sigma, USA) 23l
12,000 rpmol|A] 587F 44 Bajsle AEAe FAsla o
4L 23] REESI Y. AE A5l 0.549]9] isopropanol
< H7¥ete] WEaelA 1583 | F 12,000 rpmeilA] 105
4 3 F A5de HEja FHES A o7l
70% gk 500 wlE Hol 22 2702 YA Eest A5
B AAT F F7] A 753}0‘1 50 ple] DWell =]
DGGEE $|3F PCR HF$-9] F AMeste)

N

16S rDNA2| DGGE-PCR &X%

GC clamp”} 712 341f$} 518r primer’dS ©]-8-3}] 16S
RNA gene?] V3 998 FZ3}9th PCR B3 GeneAmp
PCR system 2700 thermal cycler (Applied Biosystems, Version
2.0, USA)S o]83&}4th PCR WhE EHES] 24L 5 1o
10x reaction buffer, 1 ul2] dNTPs, 5 unit/ul Tag polymerase
(Solgent, Korea), Z+Z} 10 pmol, 12]1 30 nge] A]S DNA
£ 1 wizkste HZ59071 50 w7t H=% s¢ick PCREA
2 94°CollA 383t 7] AT F, 94°CellA] 4033T WA,
65°C (1 cycled 0.5°C touch down)ollA 4037t Wz}, 72°C
ol 187F A%, o] IS 30 cycle WHE 33 T HFH
©2 72°ColA] 1087 2GR ATE F5E DNAS] 1S 9
4] PCR WS- 2 W& 3l 2% agarose gel (Bio-Rad,
USA)<S ©]83}] Mupid-ex (ADVANCE, Japan)Z 100 VoI
4] 25%7F 1x TAE buffer (40 mM Tris, 20 mM acetic acid,
50 mM EDTA, pH 8.0)°14 7] 95aiart. A7) 3%
Ethidium Bromide (50 ng/ml)Z Oé/—‘ﬂ 3} Gel Logic 200
(Kodak, USA)S o]&, AeJd A= gRIsIH. SZd
DNAS] Z7IE Ity A3 markerZF 100 bp ladder
(Intron, Korea)S AFE-3}T]

DGGE M7|¥S

DGGE<E Bio-Rad Dcode system (Bio-Rad, USA)S ©]-&
3o} =331 tH(15). $=%F PCR 2HE-2 bis acrylamide (Bio-
Rad, USA)S ¥3}3t 10% polyacrylamide S ©]-8-5}] 35% <]
A 65%2] F= T8l 2%(7 M urea, 40% formamide) 2.2 7l

71955 S35tk Polyacrylamide gel- =7] 20x13 (WxH
cm), 57 1 mmZE 2HJ3te] PCR A|EE 2x loading dye$}
E33819 40 w1 AEE loading 3T} 1x TAE buffer &
AHE-31e] 60°C, 30 V°ﬂ7‘1 3023t HHskEE $- 60 VE At
28 16A13F A7) 9452 S35t 27195 $ DGGE gel
2 ethidium bromide® 1417+ 924 & Gel Logic 200 (Kodak,
USA)S o]&, #Aed Z=ALE ER1s15th

H7IME BN U AISSHH EA

DGGEERE 29 717}9] bande ZZ31e] 50 ple] DW
Z DNAE FE3 & o]3& PCR Hhe-9] o= AMSSIN
t}. GC7} AAE 3412} 518r primer 242 ]85} DGG-
PCR¥ Y 27107 PCRES FH3Ith PCREFH A2
PCR-purification kit (Solgent, Korea)E ©|-83l A & 4
7118 E2(Macrogen, Korea)S 2JZ|8}3th 94714 82 DNA-
star program= ©]-83l] HZSI$ S ™ National Center for
Biotechnology Information (NCBI)<] Basic Local Alignment
Search Tool (BLAST)E ©]&3lo] A71AE9] A543S A
3tk Al5<= Molecular Evolutionary Genetics Analysis
(MEGA) software version 4.02] neighbor-joining WS ©|-&
331, 1,0008] WHE bootstrap A0 oJ3] AlESe] oA
< ARSI
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DGGE band ¥t

AFEe] FY AGo X8k F F9 g Y S bata
9} Cinachyrella sp.2] sH FAAMTY] AFsHd gFdS
oli 7] 915te] ] v ZEH 16S rDNAS] PCR-DGGES
FRHATE AH ASZRE FE% gDNAE FHO=E 16S
tRNA gene®| V3 99& SZ3 27, 194 bpe] dldd 77]
9] PCR 4HE-S Atk Y AGolA & A7]ol At &
W S. abata®} Cinachyrella sp.2] 5442 DGGE band 3}
H 24 Axk §A S. abataolA 70, Cinachyrella sp.olA 8
7Rl band7} YEFY & 1571¢] bandZS E1E 4= e s
abata®} Cinachyrella sp.2] £ DGGE bandS-2 Z}2t9] 3
Holl 542 Ao F YepdthFig. 1). 2429 i F9 o
Z 7§l 2 DGGE band MBS FYsIoH, o= 5
AN A FH A T ke AR B, 5LE
HEHHS Ueplle AoE Hugh A7(15) AT} fAket

ol

— [+

Aol F s F2] F2 DGGE bandS°] UehE Al
7] TS goslr] $15te] 16S rDNA Y] H2 7|4 ES
ATk

7] 913l DGGE band 25-F

=23l 341f9]- 518r< o]43ly ZH F531 “71*1

S C

Fig. 1. DGGE banding patterns of amplified 16S rDNA obtained
from S. abata (S) and Cinachyrella sp. (C).

Cinachyrella sp.olA 870, & 15702] 2 bandEol ths}e]
FE Q7IMES 18 4 JSlHh ©] AEES Blast search
£ F3l9 7€ Rud MIEEH 3 A(similarity) S A4
3tk ZH2te] DGGE bandoll A faidk G714 8-S o]&-3t
ATTE Mgk A= Fig. 3% Zth

T+ 39| DGGE band2HE Z2E AMEEL 7|1E9 A&
3 93%°l14 100% 2] 535 HeERHIH: DGGE band?]
HEL st om, band2HE Bzl XE IS Wi
A ¢ke Mli F-E(uncultured bacterial clone)Ed & A

Table 1. Phylogenetic affiliation of re-amplified denaturing gradient gel electrophoresis (DGGE) bands derived from the sponges

DbCaiﬁiE Closest relative Acclf(s:ion % S(P;l qol%eg;:ebzisr;l;l)arity phylum

S-1  Uncultured delta proteobacterium clone 365D (FJ215406) HM460745 98 (129/132) Deltaproteobacteria

S-2 Uncultured bacterium clone A04P2MbD (FJ156364) HM460737 98 (133/136) Alphaproteobacteria

S-3  Uncultured bacterium clone A04P2MbD (FJ156364) HM460738 98 (131/134) Alphaproteobacteria

S-4  Uncultured bacterium clone A-29 (AB234169) HM460739 97 (133/138) Alphaproteobacteria

S-5  Uncultured bacterium A04P2MbD (FJ156364) HM460746 99 (131/133) Alphaproteobacteria

S-6  Uncultured bacterium clone A-29 (AB234169) HM460740 98 (134/137) Alphaproteobacteria

S-7  Uncultured bacterium clone A-29 (AB234169) HM460741 98 (135/138) Alphaproteobacteria

C-1  Uncultured Enterobacteriaceae bacterium clone Cat0011_A06 HM460742 93 (128/138) Gammaproteobacteria
(EU571964)

C-2  Uncultured alpha proteobacterium clone 3G22 (EF105800) HM460747 95 (125/132) Alphaproteobacteria

C-3  Uncultured bacterium isolate DGGE gel band c1-6 (GU227571) HM460748 100 (133/133) Actinobacteria

C-4  Uncultured marine bacterium clone B1F5 (GU317736) HM460749 100 (129/129) Gammaproteobacteria

C-5  Uncultured Ruegeria sp. isolate DGGE gel band 15 HM460750 100 (134/134) Alphaproteobacteria
(GU9924306)

C-6  Uncultured gamma proteobacterium clone SS1_B_01_66 HM460743 94 (124/132) Gammaproteobacteria
(EU050785)

C-7  Uncultured actinobacterium isolate DGGE gel band HM460751 94 (125/134) Actinobacteria
(EU670873)

C-8  Uncultured alpha proteobacterium clone 3G22 (EF105800) HM460744 97 (112/116) Alphaproteobacteria

* The numbers in parentheses are the part of the total bases used to calculate the levels of sequences similarity. S, S. abata ; C, Cinachyrella sp.
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Fig. 2. Comparison of predominant bacterial community based on
16S rDNA-V3 in S. abata (S) and Cinachyrella sp. (C).

TS UERITE dubd oz AdA o] vAE F AA mSF
7Feet TL WA AAA mAE 719 1% olEiR] Aoew &
= HK15)¢F o] & ArellM AR sl EAsh=
F G iR e Al o] w2 HlEE A4
T ARk

S. abata® FL& FAAT 2FL 34 F<9 uncultured
AlphaproteobacteriaZ Y83 o™, 71&9 MEFH 93% A
100% 9] 745735 YERIE DGGE band S-1- uncultured
Deltaproteobacteria (F1215406)9} 98% 2] 4&54S YeERA]
©m, S-2, -3, S-4, S-5, S-6 1|3l S-72 uncultured Alphapro-
teobacteria (F1156364, AB234169)} 97% 14 98% <] “d-573
S YeRNASE Cinachyrella sp.2] 8 FAMT 215
uncultured Gammaproteobacteria® YEPFO™ 7|E2] A3}

—

5
Methylocystis rosea SV97T(AJ414656)

Sl

Aminobacter lissarensis CCA95T(AF107722)
Rhodovulum imhoffii JINL25T(AM180953)

«| Citreimonas salinaria CL-SP20T(AY962295)

Sp/'.'mgomonas roseiflava MK341T(D84520)
uncultured Bdellovibrio sp.(EF092260)

C-3

0.1

Verrucosispora futea YIM 013T(EF191199)
Thermococcus alcaliphifus (AJ298872)

93%°lA 100% 2] =4S Btk DGGE band C-1, C-49}+
C-6—= uncultured Gammaproteobacteria (EU571964, GU317736,
EU050785)} 93% olde] d&/ds vehlisler, C-2, C-59
C-82 uncultured Alphaproteobacteria (EF105800, GU992436)
ok 95%°A 100%°] “FE4S YERHAL, C33% C-7e
uncultured Actinobacteria (EU670873, GU227571)3} 94% <}
100% 2] 75738 217 JeERNUATKTable 1).
16S rRNA gene 7N E2HH A3t s E4%
23, 7 FY sHdA vEhd AR Al 2R FEE S
abata®|~  Alphaproteobacteria®t  Deltaproteobacteria”l,
Cinachyrella sp.9\¥l= Alphaproteobacteria, Gammaproteo-
bacteria 1)1l Actinobacterias 35— 742& yehdth
T 39 sdelN FEHe FAMT 1EL Alphaproteo-
bacteriaPo™ o] At 1EH52 F T sH EFoA g3}
= Ao UEigth F AW T AT F TR 5
Hols 2§52 Uehd Proteobacteria -(phylum)2] Alv-2
S FRHFol A LurHor Aet, S AT F2 H
S2 BE¥sh= Aoz d4#A Utho).
l:r HHe F5E M IFSZ Alphaproteobacterias ESF
3}l O Deltaproteobacteria’= 23 S. abatadlA], Z18]al
Actmobacteriagl- Gammaproteobacteria= Cinachyrella sp.°
AT FFEo] F Fo FHS ME O FAAT FJTRE
Zk= 2102 YehgthFig. 2). 5, W Foll WE PAdE 3
o] A7} Bt F W F FF Al e EA=
Bslal 2 FRE 5F 59)3(host-specific) ¢l Aoz 3}

ottt FH BHuE FERE NS W Hyrtios erectus

Alpha-
proteobacteria

Delta-
proteobacteria

Gamma-
proteobacteria

Actinobacteria

Fig. 3. Phylogenetic tree from analysis of 16S rDNA sequences of DGGE bands from S. abata (S) and Cinachyrella sp. (C). Numbers above
branches indicate bootstrap values of neighbor-joining analysis (>50%) from 1,000 replicates. The scale bar represents 0.1 substitution per

nucleotide position.
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o] 7§ Amphimedon sp.© L A Fe Aale= W F
OJA T F FollA Y= Al 2 AZ b2 o]x A}
AHEo) #AE o] B v} = Hyrtios erectus= Amphimedon
sp.oll HlIs) Al R ol O & Ae® Haud vt
ATk16). == FR|Y8lol| M23}= Stelletta tenui, Halichon-
dria sp., Dysidea avara, Craniella australiensis®] 3™ 323
M -l B3 AFANMT Selletta tenui$t Halichondria
sp.2] 7% Proteobacteria F(phylum) 4Who] UEeRd whH
Dysidea avara$} Craniella australiensis®|1= Proteobacteria
E(phylum)< 32331 Flavobacteria, Bacillales, Actinobacteria
7F UeRh dlE Foll wet Al 7 27 dE2de AT 2
F7E AAEJATK). AFE gA 2007 9dol 2=
o] R3¥ §. abata®] FAATE FRTFES} 20091 499
ATl B Aol A 0183 S, abata2] 73515), L 4
A #3o] T3 Aog I ole TS Y F
o] JHAIE ME thE Aol X B Aste] ST o
S A7 A=, A Foll mE FolF Al S e
te A7 24EAE fARIEHT, 21, 22). 3 Y siud
A= 2ot gie] E)F] wxe wet Aldayge] thEA
120), & AYF 2E7t t21 A% FABATE ¥ 8
Ho X AR AlddS ZEethe(6) Bals o] FolAaL 9}
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w7 HH TR WE S5 Solid A TAY] P8
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