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Elucidation of nitrogen signaling in plants
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TOR (target of rapamycin)

Nitrogen is the component of several biomolecules, such as amino acids and
nucleic acids, and thus key nutrient for plant cell growth. Although regulation of nitrogen including
perception of nitrogen status and its signal transduction are well documented in fungi and mammals, the
related information in plant cells are very poor. Previous our study revealed that MYB1, an R2R3-type MYB
transcription factor, is involved in nitrogen depletion responsive expression of nitrogen assimilation
genes in the unicellular red alga, Cyanidioschyzon merolae. In this study, | tried to identify and
examine an upstream regulator for nitrogen depletion responses, such as MYBl-mediated transcription. As
the result on the research, 1 demonstrated that TOR (target of rapamycin) functions in nitrogen responses
including MYBl-mediated transcription as an upstream regulator of nitrogen regulation.



merolae

MYB

MYB

MYB1

MYB1
FACS

FACS

FACS

Cyanidioschyzon

CmMYB1

MYBL  GFP

EMS

GFP

GFP MYB1

TOR (target of rapamycin)
TOR

FKBP12
F12 [Imamura et
al. (2013) BBRC]

F12
MYB1
TOR
TOR
TOR
TOR
TOR
MYB1
MYB1
TOR
MYB1

(1) Sousuke Imamura, Aiko Ishiwata, Satoru
Watanabe, Hirofumi Yoshikawa, and Kan
Tanaka. Expression of budding yeast FKBP12
confers rapamycin  susceptibility to the
unicellular red alga Cyanidioschyzon merolae.
Biochem. Biophys. Res. Commun., 439(2)
264-269 (2013).

(2) Gaku Fujii, Sousuke Imamura, Mitsumasa
Hanaoka, and Kan Tanaka

Nuclear-encoded chloroplast RNA polymerase
sigma factor SIG2 activates chloroplast-encoded
phycobilisome genes in a red aga
Cyanidioschyzon merolae.

FEBS Lett., 587(20) 3354-3359 (2013).

(3) Satoru Watanabe, Jun Sato, Sousuke Imamura,
Mio Ohnuma, Y usaku Ohoba, Taku Chibazakura,
Kan Tanaka, and Hirofumi Y oshikawa.

Stable Expression of a GFP-reporter Gene in the




Red Alga Cyanidioschyzon merolae.

Biosci. Biotechnol. Biochem., 78(1) 175-177
(2014).

(4) Gaku Fujii, Sousuke Imamura, Atsuko Era,
Shin-ya Miyagishima, Mitsumasa Hanaoka, and
Kan Tanaka.

Nuclear-encoded chloroplast RNA polymerase
sigma factor SIG2 activates chloroplast-encoded
phycobilisome genes in a red aga
Cyanidioschyzon merolae.

FEMS Microbiol. Lett.,, 362(10) pii: fnv063
(2015).

(5) Yu Kanesaki, Sousuke Imamura, Motomichi
Matsuzaki, and Kan Tanaka.
Identification of centromere
chromosomes of a unicelular
Cyanidioschyzon merolae.

FEBS Lett., 589(11) 1219-1224 (2015).

(6) Sousuke Imamura, Y asuko Kawase,

Ikki Kobayashi, Toshiyuki Sone, Atsuko Era,
Shin-ya Miyagishima, Mie Shimojima,

Hiroyuki Ohta, Kan Tanaka.

Target of rapamycin (TOR) plays acritical role

in triacylglycerol accumulation in microalgae.
Plant Mol. Biol., 89(3) 309-318 (2015).

(7) Keiko Taki, Toshiyuki Sone, Y uki Kobayashi,
Satoru Watanabe, Sousuke Imamura, and Tanaka
K.

Construction of a URAS5.3 deletion strain of the
unicellular red alga Cyanidioschyzon merolae: A
backgroundless host strain for transformation
experiments.

J. Gen. Appl. Micrabiol., 61(5):211-214 (2015).

regions in
red alga,

(8) Sousuke Imamura, Yasuko Kawase, Ikki
Kobayashi, Mie Shimojima, Hiroyuki Ohta, and
Kan Tanaka

TOR (target of rapamycin) is a key regulator of
triacylglycerol accumulation in microalgae.

Plant Sgnal. Behav., 11(3) €1149285 (2016).

@
TOR (Target of Rapamycin)
8 2014
3 8
®

Cyanidioschyzon merolae

26 2014 3
28

®

78 2014 9 12-14
*
37 2014 11
25-27
1) R
2014 2014
12 12
®

Cyanidioschyzon merolae
2014 2014 12 22

(7) Sousuke Imamura

Regulation of nitrogen assimilation in the
unicellular red alga Cyanidioschyzon
merolae

Tokyo Tech-HHU Dusseldorf Joint Symposium
on Photosynthesis as a New Chemical

Resource 2015.3.4 Tokyo Institute of
Technology (Tamachi)
®

56 2015 3
16
®
MYB1

56 2015 3
17
€10)

Cyanidioschyzon merolae

TOR (target of rapamycin)

56 2015 3
17

(11)Sousuke Imamra Yoshinori Fukunaga
Yuzuru Tozawa Kan Tanaka

Regulation of ribosome RNA transcription
in a unicellular red alga Cyanidioschyzon
merolae

2nd International Symposium
Matryoshka-type Evolution of Eukaryotic
Cells, September 30-October 2, 2015,
Tsukuba

(12)



Cyanidioschyzon merolae

38 2015 12

3
(13) Eri Hirasawa, Kan Tanaka, Sousuke
Imamura
Overexpression of  glycerol-3-phosphate
acyltransferase improves TAG
productivity in a unicellular red alga
Cyanidioschyzon merolae
6th  International  Singapore Lipid
Symposium/6th Asian Symposium on Plant
Lipids SLING, National University of
Singapore Dec 3-4, 2015
(14) Sousuke Imamura, Yasuko Kawase, IkKi
Kobayashi, Toshiyuki Sone, Atsuko Era,
Shin-ya Miyagishima, Mie Shimojima,
Hiroyuki Ohta and Kan Tanaka
Target of rapamycin (TOR) plays a critical
role in triacylglycerol accumulation in
microalgae
6th  International  Singapore Lipid
Symposium/6th Asian Symposium on Plant

Lipids SLING, National University of
Singapore Dec 3, 2015
15) —
Cyanidioschyzon merolae
-3-
2016 3
18
as
TOR
2016 3
18
an
CmHIK
2016 3
18
(18)
2016 3
18
19)
Cyanidioschyzon merolae
G CmRAB5
2016 3
20

(20)

R1 MYB
MYB2
2016 3
20
O
O
@
Imamura Sousuke
70548122
@
A



