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Using constructs with different linker lengths between the biotin ligase and

CAST, we proceeded to analyze their expression and localization in cultured hippocampal neurons and
quantified their co-localization with Bassoon, showing a statistically significant difference in
the degree of co-localization between the biotin signal and the Bassoon signal depending on the
linker length. The results showed a statistically significant difference in the degree, suggesting
that different linker lengths can detect different binding molecule complexes depending on the
distance from CAST at active zones.

In addition, no cytoplasmic droplet formation was observed when RIM1 was expressed alone, and
significant droplet formation could only be observed when coexpressed with CAST/ELKS. These results
suggest that liquid-liquid phase separation may play an important function in the formation of
active zone complexes.

CAST ELKS -



Active Zone

Landis et al.,1988. Neuron

CAST ELKS CAST
(Ohtsuka et al., J. Cell
Biol. 2002; Wang et al., 2002. PNAS; Takao-Rikitsu et al., J. Cell Biol. 2004;Deguchi-
Tawarada et al., 2004. Genes Cells)
Hida and Ohtsuka 2010. J. Biochem.; Sudhof 2012. Neuron

CAST
Kobayashi et al., 2016. Eur. J. Neurosci. CAST
tom Dieck et al., 2012 J.
Neurosci . SAD-B (Kishi et al., 2005.Science)
(Inoue et al., 2006. Neuron)
SAD-B  CAST CAST

Mochida et al., 2016. Cell Reports.

CAST/ELKS

CAST/ELKS

AAV (Adeno associated virus)-GFP-CAST-BirA
CAST



CAST
CAST  anchoring

CAST cortical neuron
In vivo
AAV PHBe serotype FLEX system
CAST
CAST
CAST CAST
CAST
AAV
AAV (Adeno associated virus)-GFP-CAST-BirA
BirA  CAST
Bassoon Bassoon
Bassoon
CAST
AAV
CAST FLEX
DNA Cre-loxP
ALFA tag-nanobody
-nanobody ALFA tag-CAST ALFA-tag
nanobody
TurbolD CAST
ALFA-tag CAST ELKS
TurbolID 1in vivo
AAV  PHBe serotype
SRPK CAST

Driller, JH. Et al. 2019, J. Cell. Sci.
CAST

CAST/ELKS —



CAST/ELKS —

CAST/ELKS
Rab3 RIM1
CAST/ELKS
CAST/ELKS —
CAST/ELKS CAST/ELKS 63 coiled
coil N C
CAST N C
ELKS N ELKS N ELKS
RIM1
CAST/ELKS TurbolD
CAST

CAST



14 14 2 14

Hamada Shun Nagase Masashi Yoshizawa Tomohiko Hagiwara Akari Isomura Yoshikazu Watabe 4

Ayako M. Ohtsuka Toshihisa

An engineered channelrhodopsin optimized for axon terminal activation and circuit mapping 2021

Communications Biology 461
DOl

10.1038/s42003-021-01977-7

Chowdhury Md. Imrul Hasan Nishioka Tomoki Mishima Noriko Ohtsuka Toshihisa Kaibuchi Kozo 45

Tsuboi Daisuke

Prickle2 and Igsfob Coordinately Regulate the Cytoarchitecture of the Axon Initial Segment 2020

Cell Structure and Function 143 154
DOl

10.1247/csf.20028

Horigane Shin-ichiro Hamada Shun Kamijo Satoshi Yamada Hirokazu Yamasaki Miwako Watanabe 50168-0102

Masahiko Bito Haruhiko Ohtsuka Toshihisa Takemoto-Kimura Sayaka

Development of an L-type Ca2+ channel-dependent Ca2+ transient during the radial migration of 2020

cortical excitatory neurons

Neuroscience Research 30391-6
DOl

10.1016/j -neures.2020.06.003

Tsuchiya Mai Nan Haitian Koh Kishin Ichinose Yuta Gao Lihua Shimozono Keisuke Hata 65

Takanori Kim Yeon-Jeong Ohtsuka Toshihisa Cortese Andrea Takiyama Yoshihisa

RFC1 repeat expansion in Japanese patients with late-onset cerebellar ataxia 2020

Journal of Human Genetics 1143 1147

DOl
10.1038/s10038-020-0807-x




Miyata Tomoaki Kikuchi Keietsu Ihara Daisuke Kaito Maki Ishibashi Yuta Hakamata Tomoyuki 528

Yamada Tetsuya Ishikawa Mitsuru Mizukoshi Miho Shoji Shizuku Fukuchi Mamoru Tsuda

Masaaki Hida Yamato Ohtsuka Toshihisa Kaneda Marisa Tabuchi Akiko

Neuron-enriched phosphatase and actin regulator 3 (Phactr3)/ nuclear scaffold-associated PP1- 2020

inhibiting protein (Scapinin) regulates dendritic morphology via its protein phosphatase 1-

binding domain

Biochemical and Biophysical Research Communications 322 329
DOl

10.1016/j .bbrc.2020.05.006

Radulovic Tamara Dong Wei Goral R. Oliver Thomas Connon I. Veeraraghavan Priyadharishini 598

Montesinos Monica Suarez Guerrero- Given Debbie Goff Kevin L?bbert Matthias Kamasawa

Naomi Ohtsuka Toshihisa Young Samuel M.

Presynaptic development is controlled by the core active zone proteins CAST/ELKS 2020

The Journal of Physiology 2431 2452
DOl

10.1113/J3P279736

Hagiwara, A., Sugiyama, N., Ohtsuka, T.* 10

Impaired experience-dependent maternal care in presynaptic active zone protein CAST-deficient 2020

dams.

Scientific reports 5238
DOl

10.1038/s41598-020-62072-1.

Hagiwara, A., Hamada, S., Hida, Y., Ohtsuka, T.* 13

Double deletion of the active zone proteins CAST/ELKS in the mouse forebrain causes high 2020

mortality of newborn pups.

Molecular Brain 13

DOl
10.1186/s13041-020-0557-x.2019.




Koh, K., Ishiura, H., Shimazaki, H., Tsutsumiuchi, M., Ichinose, Y., Nan, H., Hamada, S., 8

Ohtsuka, T., Tsuji, S., Takiyama, Y.

VPS13D-related disorders presenting as a pure and complicated form of hereditary spastic 2019

paraplegia.

Mol Genet Genomic Med. e1108
DOl

10.1002/mgg3.1108.

Ohara-Imaizumi, M., Aoyagi, K., Ohtsuka, T. 278

Role of the active zone protein, ELKS, in insulin secretion from pancreatic b-cells. 2019

Mol Metab. $81-591
DOl

10.1016/j .molmet.2019.06.017.

Nagaoka, T., Furuse, M., Ohtsuka, T., Tsuchida, K., Kishi, M. 9

Vangl2 interaction plays a role in the proteasomal degradation of Prickle2. 2019

Scientific Reports 2912
DOl

10.1038/s41598-019-39642-z.

Ohara-Imaizumi, M.*, Aoyagi, K., Hida, Y., Yoshida, M., Yamauchi, H., Ohkura, M., Abe, M., 26

Akimoto, Y., Nakamichi, Y., Nishiwaki, C., Kawakami, H., Hara, K., Sakimura, K., Nakai, J.,

Kakei, M., Nagamatsu, S., Ohtsuka, T. *

ELKS/Voltage-dependent Ca2+ channel-b Subunit Module Regulates Polarized Ca2+ Influx in 2019

Pancreatic [ -Cells.

Cell Reports 1213-1226

DOl
10.1016/j .celrep.2018.12.106.




Ichinose, Y., Ishiura, H., Tanaka, M., Yoshimura, J., Doi, K., Umeda, T., Yamauchi, H., 61

Tsuchiya, M., Koh, K., Yamashiro, N., Mitsui, J., Goto, J., Onishi, H., Ohtsuka, T., Shindo,

K., Morishita, S., Tsuji, S., Takiyama, Y.

Neuroimaging, genetic, and enzymatic study in a Japanese family with a GBA gross deletion. 2019

Parkinsonism & Related Disorders 57-63
DOl

10.1016/j -parkreldis.2018.11.028.

Nan Haitian Ichinose Yuta Tanaka Masaki Koh Kishin Ishiura Hiroyuki Mitsui Jun Mizukami 64

Heisuke Morimoto Masafumi Hamada Shun Ohtsuka Toshihisa Tsuji Shoji Takiyama Yoshihisa

UBAP1 mutations cause juvenile-onset hereditary spastic paraplegias (SPG80) and impair UBAP1 2019

targeting to endosomes

Journal of Human Genetics 1055 1065

DOl
10.1038/s10038-019-0670-9

CREST 5

2020

93

2020




Toshihisa Ohtsuka

Neuropsychopharmacology of relaxin-3

AsCNP2019)

2019

2019

http://www.med.yamanashi .ac. jp/basic/bioche01/

(Hagiwara Akari)

(70402849) (32660)







