2015 2016

Nusuttodinium

Study on mechanisms of kleptochloroplast enlargement and division in the
dinoflagellate Nusuttodinium
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Dinoflagellate Nusuttodinium aeruginosum possesses kleptochloroplast stolen
from cryptomonad. To investigate molecular mechanism of kleptochloroplastidy, we compared
transcriptomes of cryptomonad as free-living cell and as ingested form. The analysis showed that the

ingested nucleus remained active and suggested that the activities of photosynthesis and nitrogen
assimilation were retained. In contrast, expressions of cell cycle-related genes were decreased,
implying that the cell cycle of the ingested cryptomonad was not progressed.

In addition, prior to study on mechanism of kleptochloroplast division, we investigate mechanisms
of regulation of chloroplast division in cryptophyte Guillardia theta. Nucleomorph-encoded
genes/proteins that are related to nucleomorph reﬁlication and chloroplast division were constantly
expressed throughout the cell cycle, suggesting that the timing of chloroplast division is regulated

by as-yet-unidentified gene/protein that encoded in the nucleus.

Nusuttodinium



Nusuttodinium

N. aeruginosum

20

N. aeruginosum

@

)

Guillardia theta

@

Chroomonas sp. Dc01
DNA  tota RNA
RNA poly A
mRNA
NGS

Chroomonas Dc01

RNA-seq
(RPKM)
RNA Later
135
Nucleospin RNA XS
(TaKaRa ) total RNA

total RNA SMARTer Ultra Low
Input RNA Kit for Sequencing - v3 (Clontech )
cDNA 16 PCR
cDNA
NGS

Chroomonas sp. Dc01

(RPKM)

@



H2A
H2A
H2A

H2A

( H2A A
B) (
H2A H2B B)
MRNA gPCR
EdU (5-ethynyl-2'-deoxyuridine)

DNA

ftsz
Ftsz

FTSZ MIND MINE mRNA
gPCR
Ftsz
Ftsz
Ftsz
)
NGS
41 150 438
RNA-seq

150 137

1000000

® HUWiAME 5 fEE
100000 || @ BEX WA 5 IR .

10000

1000

100

TAHRESRMAIM (HRY 1A ) D RPKM

0.01 0.1 X 10 100 1000 10000 100000 1000000

BERATESRET (B A1) D RPKM

RPKM
5
5
430
25,658
10,618
5
3,609 5 1
1,734 ( 1

KEGG (Kyoto Encyclopedia of Genes
and Genomes)

Tubulin  Actin



b

@

MRNA
S

12

12

2-1

H2B CYCLIN B

Y

Cell number (x 10° cells/mt)

Nuclear HISTONE H2A (N-encoded)

DAPI

/16

(H2A CYCLIN A)
(CYCLIN B)
2-1

<

S M

H2A 8

MRNA

MRNA

DNA

4.0 B how

I

s

4 0 4 & 12 16 20 2
Time (h)

Nuclear CYCLIN A (N-encoded) Nuclear CYCLIN B (N-encoded)

. ‘
Max/min = 63.22 Max/min = 15.65 Max/min = 262.2
35 5 :
i, p p
E
E3 3 3
%, 2 2
i, 1 i
o
R N T R I T R N v
LW W -
Nucleomorph HISTONE H2A (N-encoded) HISTONE H2B CYCLINB

f . [
Vaximin= 1340 Max/min= 1425 Maxjmin= 1481

55 s s

<4 4 4

£3 3 3

) 2 2

EN B T T Y o e e SN
0 0 0

a6 & & 7 i % w ‘4 6 & §_ @ 96 @ w 4 6 4 & 4 i @ m

Time (h) Time (h) Time (h)

2-1 G theta

@
MRNA

MRNA
(b)
©
18SIDNA

d

gRCR

(

FT5Z (Nm-encoded)

MRNA
MRNA

MIND

MINE

( 22
FTSZ

2-2)

FtsZ
FtsZz

FtsZz

MIND (Chl-encoded)
Y —

MINE (Chl-encoded)
— —

Max/min = 2.025

o m N w s oo

R I T T T - ]
2-2 G theta mRNA
mRNA mMRNA

Anti-FtsZ

=
<
BN
2
&

cDNA

( 2-4) (
5)

Mishra
(2017)

Ryo Onuma,
Miyagishima.

Neha, Shin-ya
Regulation  of



chloroplast and nucleomorph replication by
the cell cycle in the cryptophyte Guillardia
theta. Scientific Reports, , 1:2345,
DOI: 10.1038/541598-017-02668-2

@)
Guillardia theta

PB28 2016 3
19~20
Ryo Onuma, Takeo Horiguchi, Shin-ya
Miyagishima. “Ultrastructural and
transcriptomic studies of the
kleptochloroplastidic dinoflagellate

Nusuttodinium aeruginosum”, Protist 2016
Moscow Forum, 2-#20, Moscow, Russia,
2016 6 6~10

Nusuttodinium aeruginosum

B18 2017
3 24~25

ONUMA, Ryo

80756825



