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Table 1. The results of Blast search of heterotrophic bacteria isolated

from starfish, Asterias amurensis

Similarity Sequence

Lab. No. Genus Subdivision %) length (nt)
Al-1  Psychrobacter sp.  V—Proteobacteria ~ 94.21 840
Al-2  Psychrobacter sp. ¥ —Proteobacteria ~ 93.73 840
Al-3  Bacillus sp.. low G+C Gram+  97.68 800
Al-4  Bacillus sp. low G+C Gram+  90.84 800
Al-5  Bacillus sp. low G+C Gram+  90.69 800
Al-6  Bacillus sp. low G+C Gram+  90.94 800
Al-7  Bacillus sp. low G+C Gram+  99.01 700
Al-8  Arthrobacter sp. high G+C Gram+ 99.14 710
Al-9  Staphylococcus sp.  low G+C Gramt+  99.64 840
Al-10 Marinobacter sp. Y —Proteobacteria ~ 94.49 880
Al-11 Staphylococcus sp.  low G+C Gram+  97.78 360
Al-12  Marinobacter sp. v —Proteobacteria ~ 99.54 860
Al-13 Kocuria sp. high G+C Gram+ 95.13 510
Al~14 Paracoccus sp. a - Proteobacteria ~ 96.23 710
Al -15 Bacillus sp. low G+C Gram+ 9145 800
Al-16 Erythrobacter sp. a —-Proteobacteria  96.35 770
Al-17 Bacillus sp. low G+C Gram+  98.51 620
Al-18 Marinobacter sp. Y —Proteobacteria ~ 95.86 535
Al-19 Marinobacter sp. Y —Proteobacteria ~ 94.20 860
Al-20 Zoogloea sp. B —Proteobacteria ~ 98.37 860
Al =21 Paracoccus sp. a—Proteobacteria ~ 92.30 890
Al-22 Staphylococcus sp.  low G+C Gram+  99.43 870
Al-23 Erythrobacter sp. a—Proteobacteria ~ 97.41 850
Al-24 Marinobacter sp. v —Proteobacteria ~ 94.01 730
Al-25 Microbacterium sp. high G+C Gram+  98.42 894
Al-26 Microbacterium sp. high G+C Gram+  98.54 810
AI-27 Bacillus sp. low G+C Gram+  90.52 800
Al-28 Microbacterium sp. high G+C Gram+ 97.24 800
Al-29 Microbacterium sp. high G+C Gram+  98.96 670
Wl BESHE 32T dRGE IAHE SE FAsGT

(Holben et al. 2002). o= &3 upe} A 7|48 v|AE

9%

F79 Aol 8L e

AN,

17 59 JgA9AT 12 39 JESAAFY 168
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\=)
2EaQ

Q71-gell st} PHYDIP (version 3.1)
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Table 2. Relative abundance of heterotrophic bacteria among unique
phylogentic groups from internal organs of starfish, Asterias

amurensis

Phylogenetic groups Number and percentage of clones

@ — Proteobacteria 4 (13.8 %)
B — Proteobacteria 1(35%)
Y — Proteobacteria 7 (24.1 %)
High G+C Gram positive bacteria 6 (20.7 %)

Low G+C Gram positive bacteria 11 (379 %)

program$ o]&-3te] A@E EFE 759 HliLste F7] MBS
g AYstyy, e A8 238 NEIGHBOR program
o] g3t Al F4(Phylogenetic tree}S FEM ATKFig. 15} Fig. 2).

Escherichia coli
Arthrobacter crystallopoietes DSM 20117 (T)
Arthrobacter globiformis str. 163 DSM 20124 (T)
Arthrobacter pascens str. B89 DSM 20545 (T)
A8
Arthrobacter ramosus str. | Grn 25 DSM 20546 (T)
Kocuria palustn's str. DSM 11925
Al-13
Kocuria rosea DSM 20447 (T)
Kocuria rosea str. KSE ATCC 187 (T)
Microbacterium hominis IFO 15708 (T)
Al-25
Al-26
Al-29
Al-28
Microbacterium flavescens IFO 15039 (T)
Microbactenium aurantiacur; IFO 15234 (T)
Microbacterium chocolatumn IFO 3758 (T)
Staphylococcus capitis subsp. capitis ATCC 27840 (T)
Staphytococcus aureus subsp. aureus ATCC 12600 (T)
Al-8
A1
Al-22
Staphylococcus wameri ATCC 27836 (T)
Al-15
Al-8
A5
Al4
A-27
.l__Bacilus benzoevorans DSM 5391 (T)
Bacillus circulans |AM 12462 (T)

Baciflus pumilus NCDO 1766 (T)
A7
Al-3

Al-17
Bacillus licheniformis NCDO 1772 (T)
Baciflus atrophaeus NCIMB 12898 (T)
Bacillus amyloliquefaciens ATCC 23350 (T)
Bacillus subtilis NCDO 1769 (T)

+ WeJin D+H ybiY

+ WEID D+5 MO7

0.1

Fig. 1. Phylogenetic tree showing the relationships among 17 Gram
positive bacteria in the internal organs of starfish, Asterias
amurensis, to the major lineages within the Domain Bacteria
based on analysis of aligned 16S rDNA sequences. The scale
bar represents 0.1 substitutions per base position.
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Q
Paracoccus aminophilus str. DM-15 JCM 7686 (T) _‘u
-
Paracoccus denitrificans ATCC 17741 (T) 2
@
1 Paracoccus alkenifer str. A901/1 DSM 11583 (T) g_
Paracoccus kocurii str. B JCM 7684 (T) 3
o
Erythrobacter kitoralis DSM 8509 (T) E
Erythrobacter longus ATCC 33941 (T)
Al-16
A2 B
ot}
Zoogioea sp. str. DhA-35 3
=
- ®
AI-20 %
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a
Psychrobacter phenylpyruvicus ATCC 23333 (T) g
— = A1 '
Al2
Psychrobacter frigidicola ACAM 304 (T) x
Psychrobacter urativorans str. B-57 ATCC 15174 (T) :‘U
Marinobactor articus %
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&
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=
Al-24 5
Al-18
Al12
01

Fig. 2. Phylogenetic tree showing the relationships among 12 Gram
negative bacteria in the internal organs of starfish, Asterias
amurensis, to the major lineages within the Domain Bacteria
based on analysis of aligned 16S rDNA sequences. The scale
bar represents 0.1 substitutions per base position.
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3} W, Zoogioea uncultured proteobacterium OCS7Z 98.4%2]
FAIEE H At} a -Proteobacteriadl] &3l 47-F(Al-14, 16, 21,
23) & Al-149} Al-212 Z+Z} Paracoccus amiophilus JCM 7686
(T) (96.2%)<} Paracoccus kocurii JCM 7684 (T) (92.3%)9} =2

A2 HPow, Al-163} Al-232 Erpthrobacter litoralis DSM

8509 (T) (7} 96.4 &} 97.4%)9F FAMAS HYh UHA 7 #

F 7 -Proteobacteriad] &3l 2 /Y &£0F EFIHAUCH

Marinobacteria £ &8t 5 #5(AI-10, 12, 18, 19, 25)&

Marinobacteria hydrocarbonclasticus®} 7} & FA14(94.0~

99.5%)2 BAouY, AETAME 5 #F F AL, 19, 25&

Marinobacteria articus®} SRRl E& AAE E¥Y I8

UA 2 FF(AL1F Al-2)= Psychrobacter phenylpyruvicus

ATCC 23333 (T)9} 94.2%} 93.7%2] FAMIS 742 B 1

M E 7S Bacillus £ 5 #FE AstLe WL
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The Diversity of Heterotrophic Bacteria Isolated from Intestine of Starfish
(Asterias amurensis) by Analysis of 16S rDNA Sequence

Choi, Gang Guk, Oh-Hyung Lee' and Geon-Hyoung Lec’
Dept. of Microbiology, Chungnam National University, Daejeon 305-764, Korea
! Major in Molecular Biology & Genetics, Mokpo National University, Mokpo, 534-729, Korea
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ABSTRACT : To study the diversity of heterotrophic bacteria isolated from intestine of starfish, Astenias
amurensis, we collected starfishes from the coastal area near Jangheung-Gun, Jeollanam-Do, Korea during July,
2000. Population density and bacterial diversity in the intestine of starfish were measured. The results were as
follows; The population densities of heterotrophic bacteria in the intestine of starfish were 865 + 065 x 10°
cfu g'. Gram positive bacteria occupied 59% among 29 isolates. The community structure of dominant
heterotrophic bacteria in the intestine of starfish consisted of Bacillaceae in the low G+C gram positive bacteria
subphylum, Microbacteriaceae in the high G+C gram positive bacteria subphylum, and Alferomonadaceae in 7
-Proteobacteria subphylum. Among eight strains of Bacillus spp., three strains showed more than 97% identity,
but five strains showed about 90% identity with type strain on the basis of partial 16S rDNA sequence.

Key words : 16S rDNA, Dominant genus, Phylogenetic tree, Population density, Starfish (Asterias amurensis)




