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Analysis of diversity of hemolytic microbiome from aquafarm of arkshell,

Scapharca broughtonii

Byeong-Geun Gwon, Young-Ok Kim, Bo-Hye Nam, Woo-Jin Kim, Hee Jeong Kong, Bong-Seok Kim, Young-Ju
Jee, Sang-Jun Lee, Cheul Min An and Dong-Gyun Kim'

Biotechnology Research Division, NFRDI, Busan, 619-705, Korea

The ark shell, Scapharca broughtonii i3 a marine bivalve mollusks belonging to the family Arcidae and important

seafood for Korean and Japanese, and southern coast is brisk bays for the ark shell aquaculture. However, productivity

of ark shell from these regions were rapidly reduced during the last decade due to mass mortality. The reason of

this great damage has not yet been identified. To overcome this economic loss, diverse investigations were focused

on environmental factors that affects in the physiology of S. broughtonii, but microbiological researches were

performed insufficiently. Hemoglobin is one of the major blood component of ark shell and is damaged by some

species of bacterial toxins. We concentrated on this red pigment because hemolysis could be the cause of ark shell

mortality. In this study, we analyzed microbial diversity of underwater sediments in coastal regions and also existences

in the body of S. broughtonii. We investigate about 4,200 isolates collected from June to September for microbial

diversity of sediments and ark shell. We screened all of culturable microorganisms, and identified 25 genera 118

species, 24 genera 89 species, 30 genera 109 species and 39 genera 141 species, and selected 140 unique colonies

for identification and challenge assay.

Key words : Ark shell, Scapharca broughtonii, Mass mortality, Microbial diversity, Hemolytic microbiome
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= &3] 8RS RIS et vk
SoplE mlE W EHIH F e A](Micro
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CTT-3)2 o] 83}e] ok 1.5 kbp AE0] 165 DNA
PERe Solfom FEsgr
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SES AABIoH, Bk 270E 27HAAEA 9
4C 245 7], WA 94C 202, AR 55C 20%,
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Table 1. List of isolates, which expressed hemolytic activity, from two bay sediments and ark-shell bodies.

Beta activity Beta activity

Month Media Isolates (strong) (weak) Alpha activity
Marine 287 163 124 0
June
R2A 765 486 277 2
Marine 265 146 119 0
July
R2A 435 229 206 0
Marine 341 116 225 0
August
R2A 775 354 394 27
Marine 355 42 313 0
September
R2A 897 110 787
Total 4,120 1,646 2,445 29
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Table 2. Monthly microbial taxonomic affiliation of ark-shell farming two bay.

Month Samples Media Genus Species Genus Species Genus Species
i Marine 11 48
Gang 'Jm bay 5 %
sediment R2A 10 57
- 17 89
Gang-Jin bay Marine 6 11
7 20
ark-shell R2A 3 13
June ) )
in- Marine 7
Jin hjde bay 5 6
sediment R2A 10 51
- 16 64
Jin-hae bay Marine 1 4
2 14
ark-shell R2A 2 15
-Ji Marine 14 47
Gang .Jm bay ) 7
sediment R2A 13 41
; 25 82
Gang-Jin bay Marine 6 12
8 18
ark-shell R2A 3 8
July -
Jin-hae bay Marine 3 7
. 7 16
sediment R2A 5 10 : .
Jin-hae bay Marine 1 2 ) ;
ark-shell R2A 1 1
Ji Marine 7 23
Gang .Jln bay ” 0
sediment R2A 7 29
; 23 74
Gang-Jin bay Marine 10 15
16 37
ark-shell R2A 12 27
August -
Jin-hae bay Marine 7 27
. 17 59
sediment R2A 12 39
; 19 67
Jin-hae bay Marine 3 6
8 18
ark-shell R2A 5 12
Gang-Jin bay Marine 17 55
. 21 89
sediment R2A 9 51
. 32 110
Gang-Jin bay Marine 7 12
15 33
ark-shell R2A 9 21
September
in- Marine 10 41
Jin h?e bay ” 7
sediment R2A 13 53
. Mari 3 3 21 80
: arine
Jin-hae bay A s

ark-shell R2A 3 13




Figure 1(A).

Jinhae bay

Gangjin bay

‘Bacillus sp. (10 sp.

Acinetobacter sp. (3 sp:

Brevibacillus sp. (1 sp.)

Bacillus sp. (12 sp.)
Citricoccus sp. (1 sp.)

Brevibacillus sp. (1 sp.)
Loktanellasp. (1 sp.)

Massiliasp. (5 sp.) Brevibacteriumsp. (1 sp.) Brevundimonas sp. (1 sp.)

Exiguobacteriumsp. (1 sp.)

Naxibacter sp. (1 sp.)

Lysinibacillus sp. (4 sp.)

Pacenibacillus sp. (20 sp.) Paenibacillus sp. (5 sp.)

Massiliasp. (1 sp.)

Photobacterium sp. (6 sp.) Paenisporosarcinasp. (1 sp.)

Paenibacillus sp. (5 sp.)

Planomicrobium sp. (1 sp.) Pantoea'sp. (1 sp.)

Psychrobacter sp. (1 sp.)

Psendomonas sp. (1sp.) / Paracoccus sp. (1 sp.)

Shewanellasp. (3 sp.)

Vibriosp. (L sp.) /Sporosarcinasp. (2 sp.)

Thalassomonas sp. (1 sp.)

Vibrio sp. (4 sp.) Staphylococcus sp. (2 sp.)

Viridibacillus sp. (1 sp.) Vibrio sp. (1 sp.)

Figure 1(C).

Gangjin bay Jinhae bay

Acinetobacter sp. (1 sp.)
Bacillus sp. (8 sp.)
Brevibacillus sp. (1 sp.)
Candidatus sp. (1 sp.)
Comameonas sp. (1 sp.)
Exiguobacterium sp. (1 sp.
Lysinibacillus sp. (1 sp.)
Marinifilumsp. (1 sp.)
Microbacterium sp. (1 sp.)
Paenibacillus sp. (9 sp.)
Photobacterium sp. (1 sp.)
Psychrobacter sp. (1 sp.) / Pseudontonas sp. (1 sp.)
Shewanellasp. (1 sp.)
Stenotrophomonas sp. (1 sp.
Vibrio sp. (5 sp.)
Xanthomonas sp. (1 sp.)

Acinetobacter sp. (2 sp.)
“Aeromonas sp. (5 sp.)
‘Bacillus sp. (6 sp.)
‘Brevibacterium sp. (1 sp.)
Escherichiasp. (1 sp.)
Flavobacterium sp. (1 sp.)
Halomonas sp. (1 sp.)
Marinobacter sp. (2 sp.)
Oceanimonas sp. (1 sp.)
Paenibacillus sp. (6 sp.)
Photobacterium sp. (1 sp.)
Prolixibacter sp. (1 sp.)
Pseudomonas sp. (1 sp.)
Psychrobacter sp. (1 sp.)
Rummeliibacillus sp. (1 sp.
Shewanellasp. (4 sp.)
Sphingomonas sp. (1 sp.)
Streptomyces sp. (2 sp.)
Vibrio sp. (4 sp.)

Allomonas sp. (1 sp.)

Bacillus sp. (14 sp.)
Brevibacillus sp. (1 sp.)
Burkholderiasp. (1 sp.)

Lysinibacillus sp. (3 sp.)

Paenibacillus sp. (6 sp.)

Vibriosp. (5 sp.)
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Figure 1(B).
Gangjin bay Jinhae bay

Acinetobactersp. (2 sp.)
Aeromonas sp. (1 sp.)
Allomonas sp. (1 sp.)
Bacillus sp. (22 sp.)
Blastobacter sp. (1 sp.)
Brevibacillus sp. (1 sp.)
Brevibacterium sp. (1 sp.)
Citrobactersp. (1 sp.)
Exiguobacteriumsp. (2 sp.)
Kerstersia sp. (1sp.)
Klebsiellasp. (1 sp.)
Lysinibacillus sp. (2 sp.)
Marinifitum sp. (1 sp.)
Microbacterium sp. (2 sp.)
Ochrobactrum sp. (1 sp.)
Puenibacillus sp. (9 sp.)
Photobacterium sp. (1 sp.)
Planococcus sp. (2 sp.)
Pseudomonas sp. (5 sp.)
Solibacillus sp. (1 sp.)
Sporosarcina sp. (1sp.)
Stenotrophomonas sp. (2 sp.)
Vibrio sp. (10 sp.)
Yokenellasp. (1 sp.)

Bacillus sp. (5 sp.)

Delftiasp. (1 sp.) Photobacterium sp. (2 sp.)

Lysinibacillus sp. (1 sp.) Pseudomonas sp. (1 sp.)

Paenibacillus sp. (2 sp.) Vibriosp. (4 sp.)

Vibrio sp. (1 sp.)

Figure 1(D).

Jinhae bay

Gangjin bay

Ginetobacter sp. (1 5p)
Aeromonas sp. (15p.)
Bacillussp. (9 sp.)
Blastobactersp. (1 sp.)
Comamonas sp. (1 sp.
Cronobactersp. (3 sp.)
Cytophagasp. (1sp.)
Erythrobactersp. (1sp.)
Flavobacteriumsp. (1sp.)
Halomonas sp. (1 5p.)
Idiomarinasp. (1 sp.)
Luteibactersp. (1 sp.)
Lysinibacillussp. (15p.)
Marinobactersp. (1 sp.)
Microbacterium sp. (15p.)
Oceanobacillussp. (2 sp.)
Paenibacillus sp. (9 sp.)
Pacnisporosarcina sp. (15p.)
Par
Pectobacteriumsp. (1 sp.)
Photobacteriumsp. (3 sp.)
Proteus sp. (1sp.)
Pseudomonas sp. (6 5p.)
Psychrobactersp. (1 sp.)
Sporosarcinasp. (2 sp.)
Stenatrophomonas sp. (1sp.)
Thalassospirasp. (15p.)
Vibriosp. (5 sp.)
Virgibacillus sp. 2 sp.)

“Acinetobacter sp. (1 sp.
Bacillus sp. (8 sp.)
Brevibacillus sp. (1 sp.)
Brevundimonas sp. (1 sp.)
Celeribacter sp. (1 sp.)

- (1Sp-) \Cobetiasp. (1 sp.)
Comamonas sp. (1 sp.)
Enterobacter sp. (1 sp.)
Exiguobacteriumsp. (1 sp.)
Flavobacterium sp. (1 sp.)
Microbacteriumssp. (1 sp.)
Paenibacillus sp. (3 sp.)
Photobacterium sp. (2 sp.)
Pseudomonas sp. (2 sp.)
Rhizobium sp. (2 sp.)
Sporosarcinasp. (1 sp.)
Vibrio sp. (2 sp.)
Viridibacillus sp. (1 sp.

Bacillus sp. (28 sp.)

Brevibacillus

Brevibacterium sp. (1 sp.)

Lysinibacillus sp. (3 sp.)
Paenibacillus sp. (10 sp.)

Photobacterium sp. (1 sp.)

Pseudomonas sp. (2 sp.)

Solibacillus sp. (1 sp.)
Vibrio sp. (2 sp.)

Fig. 1. Microbial diversities of isolated and identified samples collected from Gang-Jin bay and Jin-Hae bay. Numbers in
marks of parentheses mean the number of identified species. (A) June, (B) July, (C) August, (D) September
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Table 3. Distribution of identified samples isolated only Gang-Jin bay.
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Kingdom Phylum Class Genus

Species

Brevibacterium
. . . . Citricoccus
Actinobacteria Actinobacteria . .
Microbacterium

Streptomyces

1

Bacterioidia Prolixibacter
Bacteroidetes Cytophagia Cytophaga

Flavobacteria Flavobacterium

Exiguobacterium
Oceanobacillus
Paenibacillus
Virgibacillus
Paenisporosarcina
Planococcus
Firmicutes Bacilli Viridibacillus
Rummeliibacillus
Bacillus
Bacteria Lysinibacillus
Sporosarcina
Brevibacillus

Planomicrobium

NN (N e e NG -

Blastobacter
Ochrobactrum
Erythrobacter

Loktanella

Alpha

Paracoccus
Thalassomonas
Proteobacteria Thalassospira

Sphingomonas

Kerstersia
Burkholderia
Beta Comamonas
Massilia

Naxibacter
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Bacteria Proteobacteria

Gamma

Aeromonas
Oceanimonas
Marinobacter

Citrobacter

Cronobacter

Escherichia

Klebsiella
Pectobacterium
Proteus
Yokenella

Halomonas

Idiomarina
Acinetobacter

Psychrobacter
Pseudomonas

Shewanella
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Photobacterium
Vibrio

Luteibacter

—
o = 5

Stenotrophomonas
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