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Bacterial key species as a regulator of organic matter flux in a bluefin tuna
farming environment
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In this study, bacterial key species which would regulate organic matter flux in
a bluefin tuna farming environment have been identified. Bacterial production in seawater was enhanced by
released coral mucus regardless of the season. It was found that only a few bacterial species were
dominant in the community of active growing bacteria from the analysis of next generation sequencing,
suggesting they play a key role in the enhanced production. These bacteria should be "key species" as
regulators of organic matter flux in the bluefin tuna farming environment where corals inhabit.




Acropora
4.8 LIm? Wild et al., 2004, Nature 428:
66-70

100

DNA

Fuhrman, 1999,
Nature 399: 541-548; Pernthaler, 2005, Nature
Rev Microbiol 3: 537-546

Acropora sp.

100% Mucus
50%
MuSw
SwW 3 2
25
23 5 24 5
25 5 22
10 23 11 24 10
BrdU; 1 uM
~10 1
1 mM
2
2% 3
0.22 pm
Acropora sp.
1
DNA
BrdU BrdU
DNA BrdU
2
0.22 pm
BIC-FISH
Eubacteria

Alphaproteobacteria Roseobacter/Rhodobacter
Roseobacter SAR11  Sphingomonas  Beta-
proteobacteria Gammaproteobacteria  Vibrio
Oceanospirillum  Alteromonas  Bacteroidetes

3
DNA
BrdU BrdU DNA
DNA
DGGE
ARISA
SW Mucus 2
1 [llumina

MiSeq



QIIME
1
SW 6.63~266
pmol BrdU/L/h
p <0.01
Mucus 118~352 pmol
BrdU/L/h SW  Mucus
MuSW 78.4~447 pmol BrdU/L/h
SW  Mucus
17.8
1
1: Taniguchi et al. 2014
2
23 11
SW
4.4 x 10° cells mL" 2.9 x 10° cells
mL™" p<0.01
Mucus
MuSW 24

9.1 x 10° cells mL"!
7.1 x 10° cells mL™
p <0.01

x 10° cells mL"'
2.5 x 10° cells mL!

SW
MuSW
64.2%

Mucus
25.3% 79.4%

Mucus
BIC-FISH
Alphaproteobacteria

MuSW

Bacteroidetes
Fig. 1
Mucus
36.4%

Alpha-

Bacteroidetes

MuSW
23.3%

proteobacteria
29.9%

Alphaproteobacteria

detes  30.8%

Bacteroi-

38.0%
72.3%

Alphaproteobacteria

g 40
I 2
m A, o
B E
2 q ® =8
T B
r= Sy s
R
=3
E L=
B 2 0 SW : MuSW
- 5 & 5N MNiscus
T oel
0 10 0 30 40

Proportion of FISH-positive cells

of BrdU-positive cells m SW (35)
Fig. 1
a: Alphaproteobacteria, B: Betaproteobacteria, y: Gammaproteobacteria, Ba:
Bacteroidetes y=x

ARISA

SW

Mucus MuSW

BIC-FISH

BIC-FISH

SW
Alphaproteobacteria Rhodo-
bacteraceae Gammaproteobacteria
Halomonadaceae Bacteroidetes
Cryomorphaceae
Fig. 2 Alphaproteobacteria
Rhodobacteraceae Bacteroidetes
Cryomorphaceae

Mucus MuSwW

Halomona-
Mucus

Gammaproteobacteria

daceae

MuSW
Halomonadaceae

23 5 24
5 22 10 23 11
24 10 25 5

Mucus MuSW



Fig.
2
24 5 24
10 Acropora
24
10
————-——=—i.—:_!l
fl | .
I‘l‘ll !I l ..
df 322245352232 :2:3:;:
TT T T T EEEEE8ZIEZERE
SW MusW, Mucus
Fig. 2
OTU  100%
Alphaproteobacteria ~ Rhodo-
bacteraceae OTU 10
Bacteroidetes ~ Cryomorphaceae OTU
0
Alphaproteobacteria ~ Rhodo-
bacteraceae OTU 8  Gamma-
proteobacteria Halomonadaceae
OTUs 14 21 27
DGGE
Alphaproteobacteria ~ Rhodobacterales
Bacteroidetes ~ Flavobacterales
2: Taniguchi et al.,
2015
Rhodobacteraceae Cryo-

morphaceae Rhodobacterales
Flavobacterales
22 26
Alpha-
proteobacteria Rhodobacteraceae
Bacteroidetes ~ Cryomorphaceae
Rhodobacteraceae OTU 10 Cryo-
morphaceac OTU 0
2

1. Taniguchi, A., Yoshida, T., Hibino, K.,
Eguchi, M. (2015) Community structures of
actively growing bacteria stimulated by
coral mucus. Journal of Marine Biology and
Ecology, in press, , doi:
10.1016/j.jembe.2015.04.020

2. Taniguchi, A., Yoshida, T., Eguchi, M.
(2014) Bacterial production is enhanced by
coral mucus in reef systems. Journal of
Marine Biology and Ecology, 461: 331-336,

, doi: 10.1016/j.jembe.2014.09.004

2

26
2014 11 22



29
2013 11  23~24

http://kindai-suizoku.daa.jp/About%20us/Detail/
Coral.html

€Y
TANIGUCHI, Akito

10548837




