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Fig. 1. Map showing the sampling site in Sunchon Bay.
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agarase (Boehringer GmbH, Mannheim, Germany)S ©]83le] 2
A AAE w33t

16SrDNA £ ¥ 22Y

H2]3F total DNASA] eubacterial 16S IDNAZ ZFZ-A)7]7] €
3t 5-AGA GTT TGA TCM TGG CTC AG' (8F: positions 8
to 27nt, E. coli 16S tDNA numbering)% forward primer= 5'-
GGT TAC CTT GTT ACG ACTT' (1492R: positions 1510 to
1492nt, E. coli 16S rDNA numbering)E reverse primerzZ A&
3l PCRS 438} th(12). PCR 27 200 ng® template
DNAS} 0.2 UM primers, 200 uM dNTPs, 10X PCR buffer,
25U Tag DNA polymeraseS B3 HZ 48 RuZ 100 W=
slod  95°Coll Al 7EZE pre-denature A1Z] F, F 35 cycles
(denaturation at 95°C for 45 sec, annealing at 55°C for 45 sec,
extension at 72°C for 1 min 30 secy2 WFSAZ] & 720Co 4] 7
7t o wgAH T S2H PCR AHE2 (% agarose gelol| A
A71F st EEstgor], £2¥ DNAE pGEM-T Easy
Vector (Promega, Madison, Wis.)oll ligation 3+ & E  coli
IM1099] BAHDEAIA, ampicillin (50 pg/mhe] E3HE LB agar
plate®l| X blue-white colony 1'H® ol 2}3)] recombinant &2
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Amplified rDNA Restriction Analysis (ARDRA)

ztzhe]l ¥4 HEH FEEL 5-TAC GAC TCA CTA TAG
GGC GA-3' (prGTHE forward primer2 5-ACT CAA GCT
ATG CAT CCA AC-3' (prGTr)E reverse primer (8)& AF&-3}o]
direct reamplified PCRS 33} °F 1.5 kb2] PCR A8
Att. PCR ¥hg-24-8 Wk R E 50 piE 5t 94°ColA] 58
7t pre-denature A)1Z] 3 & 25 cycles (denaturation at 94°C for
1 min, annealing at 60°C for | min, extension at 72°C for 2
minZ RFEAIZ] & 72°Ce A 1083 o] ¥EEAIH T S2E
rDNAS] RFLPEA-S Haelll (TaKaRa, Shiga, Japan)E ©)8-5}5]
o HREEAL FHFFNE 10 w2 81931, PCRAME(FZH1]
50 uh 7 wl, AZHEA(Haelll) 3 unit® 2E]ate] 37°Co 4
overnight ¥F8-A171 3 49 agarose gel + EtBr (10 mg/ml)S ol&
3l 75 viemZ 4719% 3FATh 50~100 bp ladder (BMA,
Rockland, Maine)Z DNA marker® AM3}¥Y T, multi-lane
screener program (GelCompar II; Applied Maths, Belgium):% o]
435l DNA fragment patteng- clusterings}${t}h. £-22] RFLP
e o3iA QR genetic diversitys FF37] &
coverage value (C)E AAFSFATHI9).

C=[1—=(nl/N)]*100 nl: the number of unique clones, N: the

total number of clones.

FHX M EM 3 phylogentic analysis

ARDRA®| AAZHE FALE ghol 50% olgollA 25+
monophyletic groupS- Z412.Z 97/19] clusterZ W13, 2z}
clusterol A A4S 7] o149 888 A3 9%, ARDRAY
FAEESE 16S IDNA A71Ad7te] BauAE 2Ak67] 918t
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Fig. 2. Dendrograms constructed from the results of ARDRA pattern und distance matrix calculated by the UPGMA method using GelCompar II.
The diversity within 16S rDNA clone libraries was further investigated by ARDRA with one restricion endonuclease (Haelll). Dots show the

positions of sequenced clones.
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microbial mat communityE FASIAEH], 48712 EE2E5ZHE
12712] M2 thE RFLP typed doH o5 & wiA 28
type®] SAIBITRE Hag ok A3 237 @l A= 23
sk Al RS WHYshs B8-S ulshs coverage value (C)
= o] B9 19%2 w9 SUTh Urakawa 5(40) SA,
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gkal 2lo] &9 30| wl- &gk Holrh Rath (33)% marine
snow sampleZ5-E| microbial diversity®] coverage valueE A4k
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Table 1. Nearest neighbour of the 16S rDNA clones
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ARDRA®] A#HE dendrogramoll we} 2072 E88 Al
3lo] partial sequencing® =3t A} Zdeol= oF 466~678
AEATH FFAFAAM 2] DNAZRE 16S (DNAS 52
g 739 chimeric artifactE A 4= ¢lom, o]2]3 dAte
gr=lo] 9l 16S rDNASQ) THHE-0] hybrid moleculed 413}
o)L FHOE S= PCR WkgolA FFFo] YehiA Ho
(27). Wb RDPllA] AJF-8H= CHECK_CHIMERA ZE 18]
218} chimera artifact® A A3 20709 E8 sequenceol| A
= ZAER] Rk Partial sequence™ phydit program©.2 A

e

kg

£t

Clone . Length of . . . ‘ , Similarity
No. Accession No.  sequence phylogentic group Closest relative based on partial sequence homology’ %)
(bp)
38  AF369715 502 alpha Proteobacteria Azospirillum lipoferum (229619) 86
266  AF369716 510 alpha Proteobacteria Sagittula stellata (U58356) 95
16 AF369717 572 gamma Proteobacteria Dechloromarinus chlorophilus NSS (AF170359) 88
26 AF369718 579 gamma Proteobacteria Neptunomonas naphthovorans (AF053734) 91
97 AF369719 555 gamma Proteobacteria Dechloromarinus chlorophilus NSS (AF170359) 87.3
123 AF369720 678 gamma Proteobacteria Dechloromarinus chlorophilus NSS (AF170359) 85.5
277 AF369721 550 guamma Proteobacteria Dechloromarinus chlorophilus NSS (AF170359) 89.3
25 AF369722 579 delta Proteobacteria Pelobacter venetianus ( U41562) 80.5
53  AF369723 631 delta Proteobacteria Desulfobacterium cetonicum (AJ237603) 89
131 AF369724 620 delta Proteobacteria Desulfosarcina variabilis (M26632) 86.3
134 AF369725 489 delta Proteobacteria Desulfosarcina variabilis (M26632) 86.4
136 AF369726 481 delta Proteobacteria Desulfotalea arctica 1L.Sv514 (AF099061) 87
224 AF369727 630 delta Proteobacteria Desulfosarcina variabilis (M26632) 87
296 AF369728 632 deltu Proteobacteria Pelobacter venetianus (U41562) 88.3
37 AF369709 537 High G+C Gram positive bacteria ~ Promicromonospora enterophila (X83807) 77
41 AF369710 526 Low G+C Gram positive bacteria ~ Thermoanaerobacterium thermosulfuringenes (X58351) 82
155 AF369711 466 Low G+C Gram positive bacteria ~ Thermohalobacter berrensis CTT3 (AF113543) 79
230 AF369712 676 Low G+C Gram positive bacteria  Thermohalobacter berrensis CTT3 (AF113543) 78
103 AF369713 645 Sphingobacteria Cytophaga fermentans (M58766) 82.1
291  AF369714 506 Cyanobacteria Chloroplast Navicula salinicola (U96446) 96.8

“Based on Bergey's Manual of Systematic Bacteriology, Second Edtion

"The closest matching sequence from a cultivated and characterized strain was identified using the Blast search.



Vol. 37, No. 2

3} & RDP database®} GenBank database® ©]-8&3Fo] njok
}'hf_i ol AEe] A2 16S (DNA sequencest Bl g8 off of
gk organism? = A XEHA] ko, vt sk i AEe
sequences similarity¥™= 77~96.8% 9\9\‘/]'(Tahle ). 71€]2. ARDRA
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Rldgola piscesae endosymbiont, U77480
Escarpla spicata endosymbiont, U77482
symbiont of Lucina floridana gili, L25707

0.1

Fig. 3. Phylogenetic tree showing the aftiliations of 16S rDNA clone
sequences to selected reference sequence of the Proteobacteria. The
tree was constructed from a distance matrix by the Neighbour-Joining
analysis. Bootstrap percentages higher than 50% are placed alongside
the node considered. The bar represents 0.1 estimated sequence
divergence. Deinococcus proteolvticus, a member of the Proteobac-
teria, served as the outgroup.
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Fig. 4. Phylogenetic tree showing the affiliations of 16S rDNA clone
sequences to selected reference sequence of the Gram positive
bacteria, Cyanobacteria and Sphingobacteria. The tree was constructed
from a distance matrix by the Neighbour-Joining analysis. Bootstrap
percentages higher than 50% are placed alongside the node consider-
ed. The bar represents (.1 estimated sequence divergence. E. coli
ATCC 11775T served as the outgroup.
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ABSTRACT : Bacterial Diversity in the Mud Flat of Sunchon Bay, Chunnam Province, by 16S rRNA
Gene Analysis

Myung-Sook Lee'2, Seon Gyu Hong', Dong-Hun Lee’, Chi-Kyung Kim?, and Kyung Sook
Bae'*('Korean Collection for Type Cultures, KRIBB, PO. Box 115, Yusong, Taejon 305-600,
*Department of Microbiology, Chungbuk National Univesity, Cheongju 361-763, Korea)

In order to investigate the diversity of bacterial community in the mud flat of Sunchon Bay, Chunnam prov-
ince, diversity of amplified 16S rDNA was examined. Total DNA was extracted from sediment soils and 16S
rDNAs were amplified using PCR primers based on the universally conserved sequences in bacteria. Clonal
libraries were constructed and 111 clones were examined by amplified rDNA restriction analysis (ARDRA)
using Haelll. Clones were clustered based on restriction patterns using computer program, GelCompar II.
One hundred different RFLP types were detected from 111 clones. The 20 clones were selected and
sequenced according to dendrograms derived from ARDRA, to cover most of the bacterial diversity in the
clone libraries. None of the clones were identical to any representatives in the Ribosomal Database Project
small subunit RNA databases and GenBank. All sequences showed between 77 and 96.8% similarity to the
known 16s rRNA sequence from cultured organisms. The 20 clones sequenced fell into seven major lineages
of the domain Bacteria: alpha-, delta-, gamma-Proteobacteria, low G+C Gram positive bacteria, high G+C
Gram positive bacteria, Sphingobacteria (Cytophaga) and Cyanobacteria (chloroplast). Among the clones, the
Proteobacteria were dominant.



