0.2 2um
0.1
Mychonastes
homosphaera
2
Synechococcus sp. 0BB26S03
Synechococcus sp. MH305
Synechococcus sp. 0BB26S03
Synechococcus sp. MH305
Synechococcus
16S rRNA
Proteobacteria Actinobacteria Bacteroidetes
80~100% Synechococcus
Synechococcus
Proteobacteria
16S rRNA
Synechococcus Synechococcus
Synechococcus
19 3
A
) 3( Mychonastes
) homosphaera
0.1
(
)

0.1

0.2 2pm



16S rRNA

B-1

2012 3 27 4 17 5 24 6
19 7 18 9 19 10 17 11
22 2013 1 23 2 20 3 19

21 9 18 10 16 11 20 12
18

2012 7 2 8
21 10 23
2012 8 1 9 5 2013

2012 8 7 2013

5 29 2012
6 13 2013 4 23 5 29
«C )
B-2
(25 300ml)
0.2pum
B G 20

PE-type PC-type CH-type

B-3
Ivanikova "
3um
Spm
0.2um
50ml
CTAB Cetyltrimethyl ammonium bromide
DNA
PCR 16S rRNA PCR 106F
789R
PCR PCR
QIAquick
Gel Extraction Kit QIAGEN
PCR TOPO TA

Cloning Kit
PCR RFLP

600 100 100
FASTA
B-4
CB CB 10ml
SH m
10
cells/ml 0.1ml
0.2ml 0.3ml 1,500 1x 20
B-5
16S rRNA
515F 806R Tailed PCR
Illumina MiSeq
QIIME
Cyanobacteria
C. D.
C-1
1y
PE-type
PC-type
400 cells/ml PE-type
2012 5000
cells/ml ( 1) 2012
PC-type
3400 cells/ml
0.01 0.03
2)
2012
3 10
2013 3 2013
4 5 PCR
Synechococcus 75
99%
OTU (Operational Taxonomic Unit)
8 OTUs (1 2) 2012 3
6
7 11
Verrucomicrobia



Synechococcus

2013 Verrucomicrobia
PCR
65 2013 PE-type
4 5 PE-type Synechococcus
sp. MW6B4  Uncultured Synechococcus sp. clone
LS51 PC-type
7 8 PC-type

Synechococcus sp. 0BB26S03

Synechococcus
Synechococcus

Synechococcus
Synechococcus sp. 0BB26S03

Synechococcus sp. 0BB26S03
Uncultured Synechococcus sp. clone LS51
Synechococcus sp. MW6B4  Synechococcus  sp.
MH305
Synechococcus
Synechococcus  sp.
0BB26S03 Synechococcus
sp. MH305
2013 6 9
PC-type
Synechococcus sp. 0BB26S03
PE-type
Synechococcus sp. MH305
Synechococcus

3)
2012 3 10 2013
13 29
Proteobacteria
Bacteroidetes
80~100% ( 3
9) Proteobacteria 36% 100%
2013 8 ( )

Actinobacteria

10 11
Cyanobacteria
Cyanobacteria Synechococcus
95% Synechococcus
Synechococcus
2013 8 10 11

Proteobacteria
4)

2013 8 N-1 10

N-2 9 N-3
3
( 1 3) N-1 N-2 PC-type
N-3 PE-type

N-1 Synechococcus sp.

0BB26S03 N-2 Synechococcus sp. PS721  N-3
Uncultured Synechococcus sp. clone LS51

N-3
Synechococcus
N-1 N-3
C-2
1)
1 16 20
Proteobacteria
43 60%
(  10) Cyanobacteria
10° 2x 10°cells/ml 78
20% 4% 10"cells/ml
10 1% Cyanobacteria
Synechococcus 70%
7 8 90% Synechococcus

7 8 Synechococcus sp. MH305
90% ( 11 10
Synechococcus sp. PS721 60%
Synechococcus

2)
2012 8,9 2013 4 6 1
13 22

Actinobacteria Proteobacteria
66 86%
(  12) Cyanobacteria
0.5% 8% Cyanobacteria
Synechococcus 97 100%

Synechococcus 99%
OTU 12 OTUs

« 2

Synechococcus sp. MW6B4
29  80%

Synechococcus sp. MH301

OTU



3)

1 2012 8 13
4 2013 5 23 3
Proteobacteria
44% 91% ( 13
10°cells/ml 2012
8 Cyanobacteria
1%
3
Synechococcus 6
7 Synechococcus
2012 8 Synechococcus sp. PS721  71%
2013 5 Synechococcus sp. 0BB26S03  68%
(  14) Synechococcus sp. PS721
Synechococcus sp. 0BB26S03
Bubano Basin
4)
1 16 9
18 7 Actinobacteria
Bacteroidetes Cyanobacteria Proteobacteria
10%
( 15
Cyanobacteria 2013 4 5 30%
Cyanobacteria

2012 6 2013 4 5

33% 61% 42% 2013 4
Nitzschia Synedra
Aulacoseira Skeletonema
Cryptomonas Dinophysis
Cyanobacteria
2012 6 2013 5
Synechococcales
89% 68% ( 106)
10%
2)
2013 4 Nostocales 54%
Pseudanabaenales 25% Nostocales

Aphanizomenon flos-aquae NIESS81
Pseudanabaenales Pseudanabaena sp.
PCC7402

2013 4 2-MIB 240 ng/1
Pseudanabaena sp. PCC7402

2-MIB

Synechococcus
PCC7009

Synechococcus sp.
Synechococcus sp. PS680

( 17) Synechococcales
2012 6 2013 5 Synechococcus sp.
PCC7009
42% 60% Synechococcus sp. PCC7009
PC(Phycocyanin
rich)type )
E.

Synechococcus  sp.
0BB26S03 Synechococcus sp. MH305

16S rRNA
Proteobacteria

Synechococcus
Synechococcus

1)
(1)
(2013)

, 82(5), pp.2-10.

(2) Fujimoto N., Matsuo E., Murata M., Nomura K.,
Ohnishi A., Suzuki M., Enmoto K., Yamaguchi S.,
Yanagibashi Y., Kishida N. and Akiba M., Evaluation
of the Small-Eukaryote Community Composition in a
Mesotrophic Lake by Sequencing the 18S rRNA
Genes, Japanese Journal of Water Treatment Biology,
2014, 50(2), pp. 85-94.

2)
(1
47
2013 3 pp. 14.
)
47 2013
3 pp. 664.
3)
47 2013



3 pp- 665.

“4)
48 2014 3
25 ( pp- 618
) 2013 10 pp. 530-531. (10)
(5)
26 ( )
2014 10 pp. 540-541.
48 2014 3
pp. 620. H. ( )
(6)
L.
48 1) Ivanikova, N. V., Popels, L. C., McKay, R. M. L.,
Bullerjahn, G. S., Lake Superior supports novel
2014 3 o .

245 clusters of cyanobacterial picoplankton, Applied and
Pp- Environmental Microbiology, 73, 4055-4065 (2007).
() 2

,20,29-35(1997).
48 2014 3) Crosbie, N. D., Pockl, M., Weisse, T., Dispersal and

3 pp. 619 Phylogenetic Diversity of Nonmarine
(8) Picocyanobacteria, Inferred from 16S rRNA Gene and

cpcBA-Intergenic Spacer Sequence Analyses,
Applied and Environmental Microbiology, 69,
48 2014 3 5716-5721 (2003).
pp- 630
(€]
10000

O ® () o

- ' O

i O

© o o .
1000 F ® ° ® PE-rich
- ® [ ] o °® O PC-rich
i OO¢g
100 1 1 1 1 1 1 1 1 1 1 1 1 1

FAMJAODIMMIJ AONIJM

(2012 2013 )



OoTuU (0 o )

2012 2013
oty ®  Mar Apr May Jun Jul Sep Oct Nov Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
OTU_1 | Synechococcus sp. 0BB26S03 995 o o o Ol® O
OTU_2 {Uncultured Synechococcus sp. clone LS51 99.8 [} <)
OTU_3 |Synechococcus sp. MW6B4 100 Ie) o o
OTU_4 | Synechococcus sp. MH305 100 '
OTU_ 5 | Synechococcus sp. MAOG07K 99.7 o o
OTU_6 {Synechococcus rubescense SAG 3.81 100 © ® o o
OTU_7_|Synechococcus sp.LBB3 1 S0 TN T T U O O O O VO T O T O O O W
OoTu8 Synechococcus sp. MAO607K 98.7 i N
chloroplast gene of eukaryotic algae ® Ole® oo
Verrcomicrobia bacterium ® ®) ofoio ® ®)
oTU 2012 2013
®  Mar Apr May Jun Jul Sep Oct Nov Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
OTU_1 | Synechococcus sp. 0BB26S03 995 o ’ [
OTU_2 {Uncultured Synechococcus sp. clone LS51 99.8 Ol® e ® o
OTU_3 |Synechococcus sp. MW6B4 100 o (e} o j @
OTU_4 {Synechococcus sp. MH305 100 e} ielielX ] O o
OTU_5 {Synechococcus sp. MAO607K 99.7 Ol@iO
OTU_6 | Synechococcus rubescense SAG 3.81 100 ® Ole® o ©)
OTU_7 {Synechococcus sp. LBB3 99.7 OO
OTU8 | Synechococcus sp MAOBOTK 19870 loiol t | b 4 b o 4 bbb L] i
__________________ chloroplast gene of eukaryoticalgae 1 1 i b | i | dofol o d b 1 b loi ot b
Verrcomicrobia bacterium o ® oo ©) ©)
oTU 2012 2013
®  Mar Apr May Jun Jul Sep Oct Nov Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
OTU_ 1 |Synechococcus sp. 0BB26503 995 ®! | ®oie®
OTU_2 {Uncultured Synechococcus sp. clone LS51 99.8 o OO
OTU_3 | Synechococcus sp. MWEB4 100 : o ®:
OTU_4 | Synechococcus sp. MH305 1. 100} b AN N N I 1=)
OTU5 | Synechococcus sp MAOBOTK 1 L3041 T 1 O O T 1 I I
OTU_6 | Synechococcus rubescense SAG 3.81 100 o
OTU_7 {Synechococcus sp. LBB3 99.7 o
OTU_8 {Synechococcus sp. MAO607K 987
chloroplast gene of eukaryotic algae ® o
Verrcomicrobia bacterium o o [ Je}{e)

ol 4 @5 9 10



H0.005" 1000 Synechococcus sp. MW6B4 «

OTU 3
00 |Synechococcus rubescens SAG3.81 o

1000 Synechococcus sp. MH305 »

OTU_4

Synechococcus sp. LBB3
OTU 7

Synechococcus sp. 0BB26S03 o

OTU_1

[Synechococcus sp. MA0607K o
889

OTU_5

OTU 8

[Uncultured Synechococcus sp. clone LS51 «

1000 LOTU 5

Synechococcus elongatus PCC6301 o

2 OoTU 16S rRNA
580 e PE-type o PC-type

-~ Cyanobacteria
8 Proteobacteria
= Actinobacteria

# Bacteroidetes
1

3 16S rRNA
(2012 10 )

"~ Cyanobacteria
# Proteobacteria
# Actinobacteria

# Bacteroidetes
Il

4 16S rRNA

(2013 2 )



4%

25%

%

16S rRNA

16S rRNA

16S rRNA

16S rRNA

" Cyanobacteria
B Proteobacteria
# Actinobacteria
# Bacteroidetes

I

.~ Cyanobacteria
® Proteobacteria
# Actinobacteria
# Bacteroidetes

I

- Cyanobacteria
8 Proteobacteria
% Actinobacteria
# Bacteroidetes

I

-" Cyanobacteria
# Proteobacteria
# Actinobacteria

# Bacteroidetes
Il



3% 5%

-~ Cyanobacteria
B Proteobacteria
# Actinobacteria
# Bacteroidetes

I

B 72%

98%
9 16S rRNA
(2013 11 )
1 N-1
( :B G 10pum)

2 N-2

( B G 10pm)



L%

3%

2012

1%

7

10

11

2012 8

16S rRNA

3% 3%
L

58%
2%

94%

2012 8 2012 10

16S rRNA
Synechococcus

8 53%

® Proteobacteria
Bacteroidetes

@ Cyanobacteria

# Actinobacteria

& Verrucomicrobia

R Synechococcus sp. MH305
- Synechococcus sp. MH301
# Synechococcus sp. PS721

I Synechococcus sp. EW8

= Uncultured Synechococcus
sp. clone LS51



R 5% o 150

R Proteobacteria

-. Actinobacteria

: % Bacteroidetes
48% # Cyanobacteria

# Armatimonadetes

= Verrucomicrobia

# Planctomycetes

2013 5 2013 6
12 16S rRNA
2 16S rRNA
Synechococcus OTU
2012 2013

OTU Closest Relative Identity(%) Aug Sep  Apr May  Jun
LM.ootul  Synechococcus sp. MW6B4 100 11510 3064 502 501 609
LM otu 2  Synechococcus rubescens SAG 3.81 96 109 359 103 88 17
LM otu 3  Synechococcus rubescens SAG 3.81 100 4276 107 27 88 61
LM otu 4  Synechococcus sp. MH305 100 469 195 219 64 22
LM_otu5  Synechococcus sp. MH305 97.2 91 4360 3 91 1
LM ootu 6  Synechococcus sp. PCC7918 99.2 96 2118 0 32 0
LM otu 7  Synechococcus sp. MAO607K 99.6 275 104 0 1 0
LM_otu8  Synechococcus sp. LBG2 99.6 4 192 0 3 0
LM_otu 9  Synechococcus sp. MH301 100 17 0 35 6 53
LM_otu_10 Synechococcus sp. PS721 100 130 36 0 1 0
LM otu 11 Synechococcus sp. PCC7920 99.2 38 0 0 0 0
LM otu 12 Synechococcus sp. 0BB22S0 99.2 7 0 0 0 0




¥ Proteobacteria
“ Actinobacteria
# Bacteroidetes

® Verrucomicrobia
® Cyanobacteria

91%
2012 8 2013 5

13 16S rRNA

B Synechococcus sp. PS721

:: Synechococcus sp. PS680

# Synechococcus sp. LBB3

# Synechococcus sp. 0BB26S03

= Synechococcus sp. UBR

I Synechococcus sp. PCC7009

# Synechococcus rubescens SAG3.81

«* Synechococcus sp. MH301
2012 8 2013 5 # Merismopedia tenuissima 0BB46S01

14 16S rRNA
Synechococcus

m Actinobacteria

:- Cyanobacteria

% Proteobacteria
# Bacteroidetes
20% = Verrucomicrobia
x Planctomycetes
11 Chlorobi

# Chloroflexi

«" Acidobacteria
2012 6 2013 4 2013 5

15 16S rRNA



8/ Synechococcales

- Nostocales
# Pseudanabaenales
14% # Chroococcales
68%
_89% \
54%
2012 6 2013 4 2013 5
16 16S rRNA
Cyanobacteria

32%

4%—/ 5%
2013 4

B Synechococcus sp. PCC7009
-= Synechococcus sp. PS680
# Synechococcus sp. MAO607A
2 Synechococcus sp. MH305
"= Merismopedia tenuissima 0BB46S01
II' Synechococcus sp. BS5
@ Cyanobium sp. 19-A3
=i Synechococcus sp. EW8
— Synechococcus sp. TAGS
& Synechococcus sp. MW6B4
; <» Synechococcus rubescens SAG3.81
2013 5 # Synechococcus sp. PS721

2% 4% 1%

B

23%./::

17 16S rRNA
Synechococcus



