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Novel BL receptor-mediated chloroplast movement in Vaucheria
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Vaucheria cells show chloroplast photo-orientation movement. Although the
light wavelength is limited to blue light, the existence of photoreceptors for it remains
unresolved. In the present, we focused on a novel blue light receptor isolated from a transcriptome
database and investigated chloroplast photo-orientation movement through physiological and

biochemical analyses. i i o i
As a result, physiologically, the chloroplast photo-orientation movement maintained a unique

movement independent of cytoplasmic streaming. We also found that actin filaments unique to
chloroplast photo-orientation movement exist. Similar to the LOV domain of existing photoreceptors,

the novel photoreceptor retained amino acids important for flavin binding, but biochemical analysis
did not showed its binding ability.



5
stramenopiles)

(Phototropin=

C

al.1997, Kagawa et al. 2001)
POSITIONING 1)
(Oikawa et al. 2003)

Gustav Senn(1908) 7
2 (photosynthetic

(Zurzycki 1980)

(Yatsuhashi et al. 1985, Haupt 1982)

F-actin F-actin
(Suetsugu and Wada 2008)
F-actin
PHOT) LOV Light-Oxygen-Voltage

Serine /Threonine Kinase (Huala et

F-actin CHUP1(CHLOROPLAST UNUSUAL

(Phytochrome=PHY)

PHY PHOT (Neochrome) (Kawai et al.
2003, Suetsugu et al. 2005)
Senn 1960
F-actin (Fischer-Arnold 1963, Blatt and Briggs 1980)
F-actin
(Blatt and Briggs 1980) 50
2007
(Aureochrome= AUREO) (Takahashi et al.
2007, Ishikawa et al. 2009, 2017)
AUREO N DNA bZIP(basic leucine zipper) C
PHOT LOV AUREO
AUREO
N 3
5 LOV
Senn
LOV 5
LoV
1
1-1
N (Rho-GEF, PH, RGS)
1-2  RNAI
dsRNA
2
2-1 LoV
LoV
2-2 RGS G protein
RGS Ga, GB
RGS GB RT-
PCR
2-3 PH actin



PH F-actin CHUP1 F-actin

3
3-1 G protein
G protein, Rho-GEF PKC IP3 real
time PCR
3-2

formin ARP2/3(actin
related protein) WASP/WAVE (Wiskott-Aldrich syndrome protein)

LOV
LOV

LCV/HELM clade

AUREO clade

PHOTLOV?2 clade

LLPLOVI/LOV2

PHOTLOV1 clade

WC clade

X1 FrALOVIEZ EE O RFFENT



Y Hara, Y Otake, S Akita, T Yamazaki, F Takahashi, S Yoshikawa, S Shimada 70

Gene expression of a canopy-forming kelp, Eisenia bicyclis (Laminariales, Phaeophyceae), under 2022

high temperature stress

Phycological Research 203-211
DOl

10.1111/pre.12497

Yamamoto K, Hamaji T, Kawai-Toyooka H, Matsuzaki R, Takahashi F, Nishimura Y, Kawachi M, 118

Noguchi H, Minakuchi Y, Umen JG, Toyoda A, Nozaki H

Three genomes in the algal genus Volvox reveal the fate of a haploid sex-determining region 2021

after a transition to homothallism

PNAS €2100712118
DOl

10.1073/pnas.2100712118

Yamamoto C, Takahashi F, Ooe Y, Shirahata H, Shibata A, Kasahara M 1

Distribution of adenylyl cyclase/cAMP phosphodiesterase gene, CAPE, in streptophytes 2021

reproducing via motile sperm

Sci Repo 10054
DOl

10.1038/s41598-021-89539-2

Shibata A, Takahashi F, Imamura N, Kasahara M 69

Characteristics of maltose transport system in the endosymbiont Chlorella variabilis of 2021

Paramecium bursaria

Phyco Res 219-225
DOl

10.1111/pre.12461




Hayashida Y, Yamamoto C, Takahashi F, Shibata A, Kasahara M 135

Characterization of the cAMP phosphodiesterase domain in plant adenylyl cyclase/cAVP 2022

phosphodiesterase CAPE from the liverwort Marchantia polymorpha

J Plant Res 137-144
DOl

10.1007/s10265-021-01359-4

Homma Y, Okuda S, Kasahara M, Takahashi F, Yoshikawa S, Uwai S 642

Phenological shifts and genetic differentiation between sympatric populations of Sargassum 2020

horneri (Fucales, Phaeophyceae) in Japan

Marine Ecology Progress Series 103-116

DOl
10.3354/meps13332

CAMP

64

2023

2023

2023




CAMP CAPE

85

2021
85

2021

CAMP CAPE

84

2020

CAMP CAPE
62

2021




(Kasahara Masahiro)

(70361748)

(34315)




