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Ecological _and toxicological genomics of toxic waterbloom-forming cyaobacterium
occurring in brackish water

Tanabe, Yuuhiko
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A toxic cyanobacterium Microcystis aeruginosa is often found associated with

blooms in eutrophic water bodies worldwide. M. aeruginosa is salt-sensitive; so blooms of M.
aeruginosa commonly occur in fresh water. Although rare, they also found in brackish water such as
Lakes Shinji and Abashiri in Japan. However, the biological basis of M. aeruginosa bloom occurrence
in brackish water has been poorly investigated. In this study, we performed genomic, genetic,
physiological,and biochemical characterization of M. aeruginosa isolated from brackish water._We have

revealed the genomic basis and evolutionary process of M. aeruginosa bloom occurrence in brackish
water.We suggest that M.aeruginosa has evolved salt-resistance via horizontal transmission of genes
for salt-resistance in response to recent anthropogenic eutrophication of brackish water.



2010-12
Microcystis aeruginosa

Sj
Sj
PCR LC
DNA
PCR
Sj NaCl
NaCl 10 gL 1%
0.5%
HiSeq Sj
4.6Mbp Sj
3 SpSA, SppA, SusA
la LC RT-gPCR
1b, ¢ i
a ~
gecaray s e
TILIR—R RRI79—4 e S
B2 Gesr) , Fonea
; Y = > zs0-=x
UDP-% La—2 29| -
N O—X 48—+
uapP-sna—z 7R 5=t
b C 35 — *kk
10 3r
I 25 L
< 08F qﬂ woxk
= = B o2 L
S o6t ﬁﬁ
r|<‘7 ”4 15 I~
o .S
04 #
E; -1-- - RHER - 8- - - f—ij ! 1 i
KZ 02f m |
SRR H 05
0 0
NaCl NaCl SpsA SusA SppA
0—0gL' 0—10gL" NaCl 0 — 0 gL
I NaCl0— 10 gL
Sj a,
bl
¢ m B

Makower et al. 2015



DNA 30
PCC 7806
100 PCR
NIES-1211
NIES-1211 HiSeq Sj
3 1%
3 Si,
PCC 7806, NIES-1211
2
3
BIEFDRE(bps)
. §500 1000 1500 2000 2500 3000 3500
- i :!"M Y g . B "
Erd it Sc Y
0.01 | =
ﬁ = -~
E .| SPSA "t
s 0.001 [ 1Ay ! susA
o Lc2,5pPA 1t
+ PCC7806vs.Sj = PCC 7806 vs. NIES-1211 Sjvs. NIES-1211
/
A NIES-1211
PCC 7806
Sj 0.005
Tanabe et al.
2007 Tanabe et al. (2011)
PCR DNA Sj
MiSeq

§j



MiSeq

BE % .
B RIKTEER

SORVRTARAD SHOAVATAAD
fHxErE HFERE

Ry ]

BT DEEF

BoMIEDEEFE

L — :E -~
AMDZ UEMNS
A=
&
B MHEDEET
= — “E
L)
fTZK'-l_tH
NIES-1211
5 MiSeq
(/]
Qoégo 0
N S ) A
MC19, T1-4, F P LS L XIS £
NIES-1211, NIES-2519 & & O O KK F L
NIES-2522, NIES-4264 =L 1 TF—IDNIDNNSDREH AT 4 H D HODHIDEHDH = b
(Group K)
NIES-2520 I
(Group A) HI ] -—]EI:I=|:III=-E7'/| = b
NIES2521 = H I HOH N T =B -, b
(Group G) & >
& &



3

Draft genome sequence of Microcystis aeruginosa NIES-4285, isolated from brackish water (Lake
Abashiri, Japan).
Tanabe Y, Yamaguchi H
Microbiology Resource Announcements 8: e00001-19 (2019)
DOI: 10.1128/MRA.00001-19

Evolutionary history of phycoerythrin pigmentation in the water bloom-forming cyanobacterium
Microcystis aeruginosa.
Tanabe Y, Yamaguchi H
bioRxiv 485508 (2018)
DOI: https://doi.org/10.1101/485508

Adaptation of the freshwater bloom-forming cyanobacterium Microcystis aerguinosa to brackish
water is driven by recent horizontal transfer of sucrose genes.
Tanabe Y, Hodoki Y, Sano T, Tada K, Watanabe MM
Frontiers in Microbiology 9:1150. (2018)
DOI: 10.3389/fmich.2018.01150

5
43 2019 3 17
42 2018 3 25
2017 11 23
Microcystis genotype Vvs. ecotype
41 2017 3 25

Microcystis aeruginosa

40 2016 3 20
Microcystis aeruginosa

Academist Journal (2018)
https://academist-cf.com/journal/?p=7952

2018 6 5
https://www.tsukuba.ac.jp/attention-research/p201606051300.html

6/6

6/10 web
https://www.zaikei.co.jp/article/20180610/446642.html

()
YUUHIKO TANABE

80391126



