The Korean Journal of Microbiology, Vol. 40, No. 3, September 2004, p. 189-198

Copyright@©2004, The Microbiological Society of Korea

= (=]
BME

16S rDNA

Fset'? - ofRH! -

SrEolUATRl SRS

el Mefa| A E¥= W

3 Cly

XMS*

S
20|
!

re

]

(RS,

o]}

IChetm

ol

't

—

73 = Z3E] Ad HA-HE WY F 2(0-1cm, 6-7 cm Z o))oll A28l v A E A TE Y G S ¥ 23}
%)) 16S rDNAS] M el 7123 DdAl §-A % 18] A (terminal-restriction fragment length polymorphism ; T-
RFLP) 243 F22] §7|- 4 £4& A A &g vk Al gt £ Hhal & o] 43 T-RFLP ¥4 A3} 2(0-1 cm)oll
A ksl 27](60(£2) bp~667(12) bp)e] kA 3HA H(T-RF)Sof T2 BF 2 Velyton], A 3(6-7 cm)dl]
AE 60(12) bpst 93(£2) bp2] T-RF7} $-A| 3174 veh) B30l vl 8] v 24 T2/} 243 722 2ALE
Q. F 172709 S 29 16SrDNA 12 G742 B A 98% FALE SFA A 98% 2] ZE 9] GenBankdl| 5
E25 47 E FE o9 A EA T A8 g

2 92 AE3 (phylotype) 22 F-F-5 o] 13t ujA Bo] A3 9S& & § I 9 529

Aoz zAsglon, o 3 148708 FEB6%)0] A

JE2E=o
E%EL— o-

, V> O-Proteobacteria, Acidobacteria/Holophaga T12]3 green nonsulfur bacteria 1§ ¢ 4351, o] &
Proteobacteria 1-§-°] 25 & AA 2] 69%, A 3o M 46%2] ¥ v && AA 4. £31 YA AL
9} 8ol FA R y-Proteobacteria} §-Proteobacteria 1-F-°) 27 21.5% 39} 15.7% % $-A| 3HA vehd A8 9] 1)
RAE 2 F27 714 A XS FEdel 8 ANE B2 ASH DA dFe] ASE AABIAE-

Key words [] bacterial diversity, Ganghwa, intertidal flat, microbial community structure, t-RFLP

ATH10). BREE FYEe g

a7t S, #7718 fFieol B

2
X

SR FFoA AvlEe S0 ¢
Z 9 mm~F cmol] °]|E& A= 2kie]
TE7F 43] s |uG). Aart 348 daske 84
oiXe tiREe F71E Bi 2 94$80] NOy, MnO,,
FeOOH, SO, T A& T& AX8AE AMS-she thaddt v
BE 2ol o3 dojdrhs, 6, 9, 21, 28). WA AH A
o] MAE FRTE B T d7E g EA0A HAEY
7158 9gs ojslistet] =o-s 31, Yol sk AeiAl Wl
ol AR £ e8RS ol & A sk THEE
ASZTH®).
Ade] e - 3AH 715 B 53] olsfst] flaiAe
v B ofgt Edegel g A9k 7 16S (RNA -4k
5 o) &3 vAE #3TE 2 oheidHe] A tig AR

)

=

*To whom correspondence should be addressed.
Tel: 031-400-6244, Fax: 031-406-2495
E-mail: jhhyun@kordi.re.kr

189

7} 8750l Atk YFME 16S IDNA 28 B4S 53) s
% AZF HAE U mAE FH ool dig Be A ol

Folx ul om(8, 13, 16, 23, 35), % HAHE WA 165
rRNAY] oligonucleotideE ©]-&-3le] |8 FHTXE A%3)
She 5 BE A7) o]FoAa Uk, 15, 25, 29, 31). =W
o] 79 o A vlAE Tkl tig AT ER Ru H1
AATH2, 3, 20) =o] Wl F3] FHG AHo|th B AF=
Selubet Q1 sk AE Y shul st A-olA wekA]
B W EA (terminal-restriction fragment length polymorphism; T-
RFLPYS 53 vAE #3F2E 33la, 16S DNAS 971

A BA4E o]&3 MAE Y 248 B AR e F
=9 mE A A4S olfslr] 913k Aot
Mz o wy
QAL X| o
B feuvet AR A Jeg A% 37° 35~
50N, BE 126° 21'~32°Bol] YA|HHFig. 1). o] A 247+

as) Ao/t = AdoR, HFEAF 73m, ANEAF mel
o), %) Be HEE % 53] Ado] WA B4R A4
olth(34). T3k AT Al olF) Het #§U1E 2L B
HEo] FY=E o AlF b F Aldrt 242 376
gCm?d 9} 10" cells/em? 2 =A Yehlbe A8HQ s Ad
ojth4).



190 Hye Youn Cho et al.

]
=
?r . Seokmo I5. " .
I~ Ganghwa ls. Q
b
= Sampling
in site
»
s S
bong Is. .
1 q
z ° G:Z@ ‘ X
R i . oungjongte:
i~ A
[ae]

T T T T
126720 126725°E 126730°E 126°35'E

Fig. 1. A map showing the study area in the Ganghwa Island.
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Fig 2. Comparison of electropherograms of the T-RFs for Hhal
digesion of 16S rDNAs amplified from each genomic DNA in 0-1 cm
and 6-7 cm depth at Ganghwa intertidal sediment. 1; o- or -
Proteobacteria, 2; o-Proteobacteria (genus Erythrobacter), 3; 6-
Proteobacteria or Green nonsulfur bacteria, 4; y-Proteobacteria, 5; 'y-
Proteobacteria, or Green nonsulfur bacteria, 6; Acidobacteria/
Holophaga, 7; Acidobacteria/Holophaga, 8; a-Proteobacteria, 9 ; ¥-
Proteobacteria, 10; o-Proteobacteria, 12; Y-Proteobacteria, 13;
Acidobacteria/Holophaga.
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4
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J.{—___wlfur-oxidizing bacterium ODHIS {AF170422)
757 Halochromatium sp, AR2202 (AJ401219)

ioor JH10 €02
_umE{— JH10 C37
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Thiothrix sp. CT3 (AF148516)
Ectothiorhodosinus mongolicum M@ (AY298904)

group

OM60
group

\—”&Ehfﬁne' seep clone BPC023 (AF154087)
JH10 C33

296 Arctic sediment clone Sva0091 (AJ240987)}
1000 Methane s2ep clone BPC022 (AF154086)

Legionefla sp. OUB41 (AB058918)

Sva 0091/
BPC022

group

Sulfur oxidi}zﬁng bacteria

JH10 C53
JH10 C58

Melhy/aphaga sp. (AJ244762)
JH10 €57

Teredinibacter turnerag T7902 (AY028398)

ium stanieri ATCC 271307 (AB021367)
Pseudomonas aeruginosa (M34133)

,________'_‘“’i: Alteromanas sp. KE10 (AB015135)
JH10 C06

0.1

Bacillus subtilis (X6C648)

Fig. 3. A phylogenetic tree based on 16S rDNAs showing positions of the clones of intertidal sediment in gamma Proteobacteria. (JH10; 0-1 cm

depth, JH12; 6-7 cm depth). Bacillus subtilis served as outgroup.
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Fig. 4. A phylogenetic tree based on 16S rDNAs showing positions of the
served as outgroup.
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Tanella vestfoldensisv type sirain: LMG 22003 (AJ582226)

JH10 €21
JH10 €90
German wadden sea clone GWS-SE-H250x (AY332176}

JH10 €64
clone DG874 (AY258075)

Roseobacter-ike sp. V4.ME.23 (AJ244714)
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Fig. 5. A phylogenetic tree based on 16S rDNAs showing positions of the clones of intertidal sediment in alpha Proteobacteria. Bacillus subtilis

served as outgroup.
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Fig. 6. A phylogenetic tree based on 16S rDNAs showing positions of the clones of intertidal sediment in Acidobacteria/Holophaga. Escherichia

coli served as outgroup.
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Fig. 7. A phylogenetic tree based on 16S rDNAs showing positions of the clones of intertidal sediment in green nonsulfur bacteria. Bacillus
subtilis served as outgroup.
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Table 1. 16S rDNA phylotype distribution from the Ganghwa intertidal sediments

Taxonomic group No. of clones’ Phylotypic or taxonomic No. of clones
(No. of total clones) 0-1cm 6-7 cm groupb 0-1cm 6-7 cm
Gamma proteobacteria (40) 28 12

Sva0304 group 9 5

B2M60 group 1 2

Sva0091/BPC022 group 3 2

OM 60 group 5 1
Beta proteobacteria (1) - 1

. Rubrivivax gelatinosus - 1

Delta proteobacteria (34) 17 17

Desulfobulbaceae group 8 9

Desulfobacterium group - 2

Desulfofacinum group 2

Desulfuromonas group 3 1
Alpha proteobacteria (23) 13 10

Rhodobacteraceae group 8 6

Rhizobiaceae group 1 2

Erythrobacter group 2 -
Epsilon proteobacteria (2) - 2

Japan Seamount group - 2
Acidobacteria/Holophaga (22) 9 13

Sva0515 group 3 .

Sva0450 group 1 3

BPC102 group 1 3

Group I 2 -

Group I - 3

Unaffiliated group 1 1
Green nonsulfur (24) 8 16

BD3-16/BPC110 group 1 4

OPBI11 group 3 4

t0.6f group - 2

Unaffiliated group 1 1
Planctomycetales (1) - 1

planctomycete related - 1
Actinobacteria (8) 4 4

Sva0389 group related 3 3
Sphingobacteria (2) 1 1

Cytophaga sp. related 1 1
Unaffiliated (11) 2 9 - 3
Chloroplast (4) 2 2

Skeletonema pseudocustatum 2 2

“Number of clones about taxonomic group.

®Phylotype group corresponds to the group (containing at least two cloaes, [distance, <0.15; bootstrap value>80%]) of similar 16S rDNAs shown in

the phylogenetic trees in Fig. 3 to 8.
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ABSTRACT: Bacterial Community Structure and Diversity Using 16S rDNA Analysis in the Intertidal

Sediment of Ganghwa Island

Hye Youn Cho'?, Jung-Hyun Lee' and Jung-Ho Hyun'* (‘Marine Microbiology Laboratory,
Korea Ocean Research and Development Institute, Ansan P.O. Box 29, Seoul 425-600, Korea,
"Department of Oceanography, Inha University, Incheon 402-751, Korea)

T-RFLP analysis and clone sequencing analysis based on bacterial 16S rDNA were conducted to assess bac-
terial community structure and diversity in two layers (0-1 cm, 6-7 cm depth) of the sediment from Janghwari
intertidal flat in Ganghwa Island. The results of T-RFLP (terminal-restriction fragment length polymorphism)
analysis using restriction enzyme Hhal showed that the T-RFs of various size (60(2) bp~667(12) bp) appeared
evenly at the surface sediments but two T-RFs with 60 (£2) bp and 93 (£2) bp predominated at 6-7 cm depth.
Analysis of partial sequences for 172 clones revealed that 98% of the clones were not matched with the
sequences of cultured bacteria strains in the GenBank (=similarity 98%), and approximately 86% of them were
classified as different phylotypes. Most clones belenged to o-, y-, and 8-Proteobacteria, Acidobacteria/Hol-
ophaga and green nonsulfur bacteria group. Proteobacteria group occupied the highest proportion in both layers
(69% at 0-1 cm depth and 46% at 6-7 cm depth). y-Proteobacteria and 8-Proteobacteria that are associated with
oxidation and reduction of sulfur compounds were appeared to be dominant, and comprised 21.5% and 15.7%
of total clones, respectively. Overall results indicated that extremely diverse bacterial groups were inhabiting in
the sediment of Ganghwa intertidal flat, and bacterial communities associated with the behaviour of sulfur
seemed to play a significant role in the biogeochemical environment in this anoxic sediment.



