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Neuroscience2025

The 48th Annual Meeting of the Japan Neuroscience Society
“A future projection of neuroscience as envisioned in the mind”

3

President : Fumino Fujiyama

(Faculty of Medicine and Graduate School of Medicine,

Hokkaido University)
Dates: July 24 — 27, 2025

Venue: Toki Messe Niigata Convention Center (Niigata, Japan)

@ https://neuroscience2025.jnss.org/en/

Thank you very much for the submission of many abstracts.

m Early Bird Registration will close soon.

The deadline is, April 15, 2025 (11:59 AM, JST). The early
bird registration offers a better discount than the later pre-
registration.

m Pre-Registration is available via the website.

The deadline is June 20, 2025 (12:00 noon, JST). Register
now and take advantage of an advanced registration discount.
https://neuroscience2025.jnss.org/en/registration.html

Late-Breaking Abstracts
We assume that there are some researchers who are

making advances in their research even after the deadline.
We consider it to be of great importance to have discussions
based on recent research achievements and thus make a
call for Late-Breaking Abstracts (LBA). LBAs are accepted
on a first-come-first-served basis. Please kindly understand
that call for LBAs will be closed as soon as it reaches
maximum number of submissions. For details, please check

the website. https://neuroscience2025.jnss.org/en/LBA.html

I Program Overview (tentative)

*For the latest program including Plenary Lectures, Brain Prize
Lecture, Special Lectures, and others, please visit the official

website (https://neuroscience2025.jnss.org/en/program.html).

-

SThe 48th'Annual Meeting |
of the ._J:—;_lpan Ne_u_rosc_ience Society

2493

mSymposium

(Title, Date and Time, Venue, Organizer)

1S02m Neural circuit basis for directly linking vision
to action in mammals

8:45-10:45 Room 2

Aya Takeoka/Keisuke Yonehara

1S03m Brain Evo-Devo: New Trends in
Interdisciplinary Research from Multiple Perspectives
8:45-10:45 Room 3

Hiroshi Kawasaki/Takashi Namba

1S04m Imaging and decoding of the network activity
in the auditory system

8:45-10:45 Room 4

Hiroyuki Nawa/Hirokazu Takahashi

1S05m Neural diversity of circadian clock function
8:45-10:45 Room 5
Daisuke Ono/Marco Brancaccio

1S06m Understanding Brain Function through
Intracranial Recordings in Human: Bridging Clinical
and Basic Neuroscience

8:45-10:45 Room 6

Ayaka Kato
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1S07m How FAIR data can advance neuroscience?

-- Current Trends and Future Perspectives of Creation
and Utilization of Databases in Neuroscience
8:45-10:45 Room 7

Yukako Yamane/Saori Tanaka

1S08m Repeat expansion disorders unveil new
aspects of the central dogma

8:45-10:45 Room 8

Yoshitaka Nagai/Kohji Mori

1S02a Emerging Frontiers in Axon Guidance and
Circuit Formation

14:50-16:50 Room 2

Ai Nakashima/Yimin Zou

1S03a Neurobiology of physiology and behavior
across life stages

14:50-16:50 Room 3

Sayaka Inoue/Tomomi Karigo

1S04a Building neural circuits for understanding
human brain

14:50-16:50 Room 4

Yoshiho Ikeuchi/Nina Corsini

1S05a Circuit-specific, specialized computational
motifs for sensory processing and behavior
14:50-16:50 Room 5

Akihiro Matsumoto/Masashi Tanaka

1S06a Innovative ultrasound technologies for
understanding brain function

14:50-16:50 Room 6

Masafumi Shimojo/Takahiro Osada

1S07a Frontiers of data science and databases in life
science

14:50-16:50 Room 7

Tomomi Shimogori

Elsevier/NSR Symposium

1S08a A new era of macrophage biology in the central
nervous system

14:50-16:50 Room 8

Takahiro Masuda

2S02m Emergence of Brain Functions from the
Dynamic Connectome

8:45-10:45 Room 2

Yoshiyuki Kubota/Jackie Schiller

2S03m Toward a Common Understanding of Sleep
and Hibernation: A Comparative Biological Approach
8:45-10:45 Room 3

Takeshi Sakurai/Arisa Hirano

2S04m New Hope of Non-invasive brain stimulation
for human

8:45-10:45 Room 4

Sumiya Shibata/Tatsuya Mima

2S05m The Digital Brain: Frameworks for Current and
Future Innovation

8:45-10:45 Room 5

Carlos Enrique Gutierrez/Viktor Jirsa

2S06m Top-down modulation shaping sensory
perception and behavior outcomes

8:45-10:45 Room 6

Hiroaki Tsukano/Miho Nakajima

2S07m Cutting-edge methodology and its application
to bridge the gap between synapse and behavior
8:45-10:45 Room 7

Kenichiro Nagahama/Takeshi Sawada

Basic and Clinical Neuroscience Collaboration
Symposium

2S08m Bidirectional translational research in
neuroscience

8:45-10:45 Room 8

Masahisa Katsuno/Hiroaki Wake

2S02a Unraveling the functional principles of the
hippocampus for learning and memory: circuit
dynamics and cross-species perspectives
14:10-16:10 Room 2

Hiroshi Ito/Inah Lee

2S03a Neural circuits underlying brain-body
interaction

14:10-16:10 Room 3

Takashi Sato/Tianyi Mao

Industry-Academia Collaboration Symposium

2S04a Towards the future diversity of career plan for
young neuroscientists ~ What are predictable future
and public measures for connecting startup, company,
and basic researches

14:10-16:10 Room 4

Hideya Sakaguchi/Kenji Matsumoto

2S05a Advances in Brain Modeling and Al
applications

14:10-16:10 Room 5

Ken Nakae/Kenji Doya

2S06a Connecting dots of CNV-linked structural and
functional phenotypes from humans to mice
14:10-16:10 Room 6

Hidenori Tabata/Carrie Bearden

2S07a Intracellular Signaling of Synaptic Adhesion
Molecules: From Synapse Maturation to Disease
Pathogenesis

14:10-16:10 Room 7

Katsuhiko Tabuchi/Jaewon Ko

2S08a Novel Approaches for Neural Circuit
Modulation in Non-Human Primates for Translational
Neuroscience

14:10-16:10 Room 8

Atsushi Fujimoto/Kei Oyama
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3S02m Neural mechanisms for acquiring and
recognizing concepts and knowledge from the
external world

8:45-10:45 Room 2

Gouki Okazawa/Kohitij Kar

3S03m Collective and Temporal Integration in Diverse
Animal Behaviors

8:45-10:45 Room 3

Yasuko Isoe/Shoi Shi

3S04m 50th Anniversary Symposium
8:45-10:45 Room 4
Jun Kunimatsu

3S05m Integrating Neuroscience with Complex
Systems Science: From Single Neurons to Whole-
Brain

8:45-10:45 Room 5

Hokto Kazama/Yu Mu

3S06m A multifaceted approach to brain function
through cross-species music perception research
8:45-10:45 Room 6

Tomoyo Shiramatsu-Isoguchi/Victor Fernandez-Duefas

3S07m Neuroethics2025: Envisioning the Future of
Neuroethics

8:45-10:45 Room 7

Tamami Fukushi/Eisuke Nakazawa

3S08m H20 integrates the multi-scale brain
8:45-10:45 Room 8
Mitsuhiro Morita/Hiromu Monai

3S02a Molecular, synaptic, cellular, and circuit
representations of the emotion and memory states in
the hippocampus

14:50-16:50 Room 2

Satoshi Kida/Mazen Kheirbek

3S03a How defects in the morphology and function
of synapses can lead to the onset of developmental
disorders?

14:50-16:50 Room 3

Hiroshi Kawabe/Yukiko Goda

3S04a New stage of neuroepigenetics to record
environmental changes

14:50-16:50 Room 4

Yusuke Kishi/Shusaku Uchida

3S05a CNS-JNS joint symposium
14:50-16:50 Room 5
Yasushi Okamura/Tian-Le Xu

3S06a Information metabolism cross-talk in the brain
14:50-16:50 Room 6
Ko Matsui/Felix Beinlich

3S07a The role of frontopolar cortex in decision-
making: insights from cognitive neuroscience and

clinical neuropsychology
14:50-16:50 Room 7
Bolton Ka Hung Chau/Farshad Alizadeh Mansouri

3S08a Frontiers in fluorescent biosensors for
biological applications

14:50-16:50 Room 8

Masayuki Sakamoto/Yusuke Nasu

4S01m Changes in Neuronal Circuitry Underlying
Neuropsychiatric Disorders

8:45-10:45 Room 1

Haruhiko Bito/Sumantra Chatter;ji

4S02m Mechanism of social memory across species
8:45-10:45 Room 2
Thomas McHugh/Teru Okuyama

4S03m Interactions between Emotion and Body
Function: Advances in Body-Brain Axis Research
8:45-10:45 Room 3

Takako Ichiki/Masakazu Agetsuma

4S04m The Role of LINE-1 Retrotransposons in
Neuropsychiatric Disorders: Contrasting with
Pathogenic Mechanisms in Cancer

8:45-10:45 Room 4

Kazuya Iwamoto/Kinichi Nakashima

4S05m Neural Mechanisms of Social Interaction:
Behavior and Subjective Experience in Interpersonal
Connectivity

8:45-10:45 Room 5

Shiro Kumano/Antonia Hamilton

4S06m Breaking the dogma- new tools and concepts
in synaptic function

8:45-10:45 Room 6

Jun Nishiyama/Tal Laviv

4S07m Stress and Emotion Cognition: From Neural
Mechanisms to Therapeutic Innovation

8:45-10:45 Room 7

Keiko Ino/Gisella Vetere

4S08m From Organoids to Patients: The Importance
of Multidisciplinary Cooperation towards Patient
Based Research

8:45-10:45 Room 8

Gustavo Pirolo

I Neuroscience 2025 Secretariat

Hitotsubashi Bekkan 4F, 2-4-4, Hitotsubashi,
Chiyoda-ku, Tokyo 101-0003 Japan

A&E Planning Co.,Ltd.

TEL: +81-3-3230-2744

E-mail: jns2025@aeplan.co.jp
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The 50-Year History of the Japan Neuroscience Society

The Japan Neuroscience Society (JNS) celebrates its 50th anniversary in 2024. To mark this significant milestone, we take a
moment to reflect on the Society’s history and achievements.

The preparatory committee for the establishment of the Society was formed in February 1974, led by Dr. Masao Ito of the
University of Tokyo. Subsequently, in April of the same year, the Society was officially founded as the Japan Association of
Neuroscience. In that same year, the Society became an affiliated member of the International Brain Research Organization
(IBRO). The first annual meeting was held in 1978 in Tokyo, with Dr. Yasuji Katsuki of Tokyo Medical and Dental University
serving as the Chair of the meeting.

At the time of its founding, the Society had approximately 70 members. However, membership grew steadily, reaching
around 1,500 members by 1991, the year the organization was renamed the Japan Neuroscience Society. Alongside the
increase in membership, the number of presentations at the annual meetings also grew. Initially held over two days, the
meeting was extended to three days starting from the 5th Annual Meeting in 1982 (Chair: Dr. Masazumi Kawakami) and
further expanded to four days from the 34th Annual Meeting in 2011 (Chair: Dr. Noriko Osumi).

The growth in membership can be attributed to the expansion of the neuroscience field, attracting researchers from
a wide range of disciplines, including biochemistry, pharmacology, psychology, engineering, mathematics, and clinical
medicine. Furthermore, since the 28th Annual Meeting in 2005 (Chair: Dr. Yasushi Miyashita), the Society has promoted
internationalization by adopting English as the official language, which has led to a notable increase in international
members, particularly from Asia.

As of 2023, the Society’s membership has surpassed 6,000, making it the largest academic organization in the field of
neuroscience in Japan. That same year, the Society was incorporated as a general incorporated association under the name
The Japan Neuroscience Society.

Former Presidents :

Yasuji Katsuki (Tokyo Medical and Dental University, 1974-1983)

Masao Ito (The University of Tokyo, 1983—-1998)

Kunihiko Obata (National Institute for Physiological Sciences, 1998-2004)

Tadaharu Tsumoto (RIKEN, 2005-2010) Former Presidents
Yasushi Miyashita (The University of Tokyo, 2011-201 3) 1974 Founc‘lation of tt;e JapanAssociatior; of Neuro;cience IS
Keiji Tanaka (RIKEN, 2014-2016)

Tadashi Isa (Kyoto University, 2017-2019) el
Michisuke Yuzaki (Keio University, 2020-2022) (1974-1983)
Koji Yamanaka (Nagoya University, 2023—present)

1984 | Launch of Official Journal "Neuroscience Research”
Masao lto
Since its founding, the Society has faced unprecedented (1983-1998)
natural disasters and pandemics, yet the annual meetings
have never been interrupted. Including the upcoming 48th \Renamed o Japan Neuroscience Sodiety

Annual Meeting in 2025 (Chair: Dr. Fumino Fujiyama), the

Society has held its meetings in various locations across 1994 5

Japan: 10 times in Tokyo, 7 times in Kanagawa, 6 times in

Kyoto, 5 times each in Kobe, Aichi, and Osaka, 3 times in

Niigata, twice each in Miyagi and Chiba, and once each in

Fukuoka, Okinawa and as an online (web-based) meeting.

In recent years, the meetings have been held alternately in 2004 |

eastern and western Japan to ensure regional balance. Adopted English as official language
Moving forward, the Japan Neuroscience Society will

continue to play a central role as a platform for presenting

Hosted the International Neuroscience Congress

Kunihiko Obata
(1998-2004)

Tadaharu Tsumoto
(2005-2010)

Yasushi Miyashita

(2011-2013)

research findings and facilitating the exchange of scientific
. Keiji Tanaka
knowledge to advance neuroscience. 5674 - (2014.2018)
Tadashi Isa
(2017-2019)

Jun Kunimatsu Michisuke Yuzaki

(2020-2022)
50th Anniversary Commemorative Project Working Group Incorporated as a General Incorporated Association "
. . . 2024 - o
Faculty of Medicine, University of Tsukuba ‘ ‘ ‘ ‘ ‘ K°"(;gg’3a’)‘aka
0 1,000 2,000 3000 4000 5000 6,000 2

Number of Members (People)
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Neu,
\&’“ 2 Notice of the annual membership fee
% oos,,@ ' payment schedule for FY2025

Dear all of members,

Thank you for your cooperation regarding the payment of annual membership fees. We would like to inform you about the payment
of annual membership fee for fiscal year 2025, covering the period from April 1, 2025, to March 31, 2026

[Payment method for annual membership fee]

(1) Online Credit Card Payment

Please log in to the membership site below and click on "Payment and Invoice/Receipt" menu item from the "Membership Fee"
menu on the left side of this page to go to the "Payment and Invoice/Receipt" page.

https://membership.jnss.org
*Visa, Mastercard, JCB, American Express and Diners Club are accepted.

(2) Payment with a payment slip at a convenience store *“Members residing in Japan Only
Payment slips will be sent in early June to residents of Japan who have not paid their annual membership fee by a credit card
or direct debit. To avoid non-delivery due to an unknown address, please verify that your shipping address is up to date on the

membership site. The payment slip will be sent only once a year.

(3) The schedule for direct debit (*New direct debit applications are not available.)

For those registered to pay annual membership fees by direct debit (automatic withdrawal) system, the transfer date for the annual
membership fee for 2025 is as follows.

Transfer Date: June 6, 2025

Period of membership: April 1, 2025 - March 31, 2026

The fee above will be transferred from your designated account. Please deposit the dues by June 5, 2025. When the transaction is
failed multiple times, we might ask you to change a payment method.

<Cancellation of direct debit>

If you wish to cancel your account transfer, please contact the address below by the deadline.

Deadline for requesting cancellation: May 22, 2025 (noon)

Contact: membership@jnss.org

If the deadline has passed, we will consider that you have agreed to the direct debit. Thank you for your understanding and
cooperation.

Invoices and receipts can also be downloaded on the site.
https://membership.jnss.org

Please also refer the "Payment of annual membership fees (payment/invoice/receipt issuing information)" page in the "For members"
section of the JNS website.

https://www.jnss.org/en/payment

The secretariat of the Japan Neuroscience Society (JNS)
Hongo Bldg. 9F, 7-2-2, Hongo, Bunkyo-ku, Tokyo 113-0033
Japan

E-mail: membership@jnss.org

URL: https://www.jnss.org/en/

FY 2025 No.1, 10 April 2025 Consecutive Number 242
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We Welcome Submissions to Neuroscience News

Please submit articles that make a positive contribution to the development of neuroscience, such as proposals to
the Society, comments on neuroscience, meeting reports, and book reviews. Submissions should conform to the
requirements noted below. The mailing of the printed version of Neuroscience News has been discontinued after No.
4 of 2021. Since then, an all-color PDF version has been posted on our website. Please download and view them from
the following link. https://www.jnss.org/en/neuroscience_news

1. Manuscripts should be sent in the form of an electronic file 6.
which complies with the following file format requirements
as email attachments to the following email address:
newsletter@jnss.org

There is no charge for publication of submissions in
Neuroscience News. In principle, the authors of the articles
should be members or supporting members of the Japan
Neuroscience Society.

a. Manuscript texts should be prepared in MS Word format.
Images such as photos and figures should not be
embedded in the main body of the manuscript. Send the
original files of images separately from the text file.

7. The copyright of the articles published in this newsletter
belongs to the Japan Neuroscience Society (JNS).
However, if the authors and co-authors reproduce articles
for academic and educational purposes, no request to JNS
is necessary as long as the source is clearly indicated in
the acknowledgments or references.

b. Images should be in the format of JPEG, TIFF, etc. and
have enough resolution, up to 300 pixels or so per inch.
Also, the images need to be compressed so that they can
be sent by email. Their preferable size is up to about 2 MB
to 3 MB per image, which is only as a guide.

Information regarding job vacancies, academic meetings,
symposiums, and subsidies will be posted on the website of
the Japan Neuroscience Society. Please see https://jnss.org/

2. An article should be compiled in one or two pages of the _
en/submissions

newsletter. (In the case of requested manuscript, please
ask the person who requested it about the required number
of the pages.)

Maximum number of alphanumeric characters per page(s):

1 page: 4300 characters, 2 pages: 9500 characters

An image is counted as alphanumeric characters based on
the following criteria. Please specify which size you desire
to have each image placed in when submitting images.

@ Small

2 Medium

The size of images (width and length) and the number
of alphanumeric characters replaced:

Small (D8cm x 6cm): 660 characters

Medium (@8cm x 12cm) or (®16cm x 6cm): 1,350
characters

Large (@16m x 8cm): 1,800 characters

3 Medium

3. As a rule, replacement of manuscripts is not allowed after
submission; it is thus your own responsibility to ensure that
they do not contain any errors or mistakes. Please note
that the Neuroscience News Editing Committee may ask
the authors to revise their documents in certain cases.

@ Large

4. The Neuroscience News Editing Committee will decide
the acceptance and timing of publication of submitted

manuscripts, depending on their contents.
P P 9 Please follow the official Facebook and X (formerly Twitter)

accounts of the Japan Neuroscience Society. We provide a
variety of up-to-date information such as Neuroscience Flash,
Neuroscience Topics, various events, job openings, and
more.

Please check them out!

5. The date of issue of the Neuroscience News and the
deadline for the manuscript submission for each issue are
usually as follows; however, these dates are subject to
change. Please contact the secretariat for the exact dates.

Date of issue and the submission deadline:
(The submission deadline is noted in parentheses.)

February 10th issue (Around the end of November)
April 10th issue (Around the end of January)

July 10th issue (Around the end of April)
November 10th issue (Around the end of August)

ﬁ facebook.com/JapanNeuroscienceSociety

X

https://x.com/jnsorg (@jnsorg)
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>3aFIus—F

8:45-10:45 %8 =I5

52T HESR / A0SR SLBA

2S02a BiE - ¥BE X 3 5EOIBOMEERE —MZmE R
HAF=OREBRIBMLLE

14:10-16:10 %2 &5

{Ri% & /Inah Lee

2S03a Neural circuits underlying brain-body
interaction

14:10-16:10 ZE 325

Takashi Sato/Tianyi Mao

EFESS VRSO A

2S04a BFRORFKZHEHREHNFZHEOF Y UTZNADZ
BRECATFT~RI—FP YD - X% - BREZDBSFY
U7 DUt L EFETEINEMRET

14:10-16:10 %4 =15

A Bk / i B

2S05a Advances in Brain Modeling and AI
applications

14:10-16:10 ZE 515

Ken Nakae/Kenji Doya

2S06a Connecting dots of CNV-linked structural
and functional phenotypes from humans to mice
14:10-16:10 %62

Hidenori Tabata/Carrie Bearden

2S07a SFTREEBDFOMBEANI D FIVEE : SFITR
FBREADSRERRET

14:10-16:10 57 &%

A% 522 /Jaewon Ko

2S08a T|RMWETY RD—JBREICLBI AL —
>3 FI)VIRRORAIHR

14:10-16:10 38215

BEARE /ML E
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3S02m AFROBLECHEZEESURMIIMADL=X A
8:45-10:45 ZHE 2215
[E5# MIE /Kohitij Kar

3S03m Collective and Temporal Integration in
Diverse Animal Behaviors

8:45-10:45 ZE 355

Yasuko Isoe/Shoi Shi

3S04m BliZ 50 BERES VRS A
8:45-10:45 B4 RB
ETL/NES

3S05m MERFLEMANMFOMS: B——1—0>H
B52HET

8:45-10:45 HE 515

A 46} /Yu Mu

3S06m EERBIESEMEMRRICKDBEEADS AN
roo—F

8:45-10:45 ZE 6215

B - B0 %0t /Victor Fernandez-Duefias

3S07m Neuroethics2025 : M ZEHEDBRIGEEE X
3

8:45-10:45 7515

fat TR3E / HIE R

3S08m [HICHIFBKRENUEDF - #lla - S RX5FT LD

-3
[=]

8:45-10:45 58 &5
HRHE SF /ERN L

3S02a BEICHIFHBEHREDODF - >FTX - #ia - [
it ota]

14:50-16:50 225

=M B2 /Mazen Kheirbek

3S03a JFTRADHBEMEDRENEDLS CRIER
ERECDRDDH ?

14:50-16:50 %3 &%

N EE / &l BT

3S04a RIREZE{EZBICEF/IZI-1—OIESIRTA
D A DFER

14:50-16:50 £ 4 =15

P T / RE EE

3S05a HEMENZEFES—BAAMBERNEZES
AP NN

14:50-16:50 ZE 515

[E4F &S] /Tian-Le Xu

op
)|
\ll
\I
3t

3S06a BN : TEIRANIBHEE S AR SHIDIOX M—2
14:50-16:50 %6 =15
3 Ft 75 /Felix Beinlich

3S07a The role of frontopolar cortex in decision-
making: insights from cognitive neuroscience and
clinical neuropsychology

14:50-16:50 ZE7 =15

Bolton Ka Hung Chau/Farshad Alizadeh Mansouri

3S08a &£MAICAZEIBAUZER/NA AL Y—DEAIR
14:50-16:50 £ 8 =15
YA HEAT / ABZR HET

4S01m FEMEREEORLE & 125 M2 0 kG
8:45-10:45 E 1215
ERE B5Z /Sumantra Chatterji

4S02m Mechanism of social memory across
species

8:45-10:45 E 225

Thomas McHugh/Teru Okuyama

4S03m (OEFIEICHSITFIPIEEKEDIEEFA : Body-
Brain Axis DRHEI#R

8:45-10:45 ZFE 325

mA &7 /1BE EH

4S04m The Role of LINE-1 Retrotransposons
in Neuropsychiatric Disorders: Contrasting with
Pathogenic Mechanisms in Cancer

8:45-10:45 FE 4215

EAR MM/ PE K—

4S05m Neural Mechanisms of Social Interaction:
Behavior and Subjective Experience in
Interpersonal Connectivity

8:45-10:45 ZHE 5215

Shiro Kumano/Antonia Hamilton

4S06m Breaking the dogma- new tools and
concepts in synaptic function

8:45-10:45 % 6 25

Jun Nishiyama/Tal Laviv

4S07m A ML X - [BEIDRH : MAAD =X LA SEER
A I NR—=>3 N\

8:45-10:45 ZE 7215

FHEF 81F /Gisella Vetere

4S08m From Organoids to Patients: The
Importance of Multidisciplinary Cooperation
towards Patient Based Research

8:45-10:45 ZE8RIE

Gustavo Pirolo

| F48EHFHERFXE EEEHR

et T— - 1 —1E

T 101-0003
RRETFREX—\ViE 2-4-4
—\YISHIEE 4F

TEL : 03-3230-2744

E-mail : jns2025@aeplan.co.ip
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BA#ENFEFSD50FE

HAMRRIZER(E, 2024F(C50AFEZMZFE L. COMBERZL. CNETOSHEIRDIERDETD,

FROFIERR(E. 1974F 28 (TFEREBLEE (M. BRRAFE) ZHROCEEL. BF4AIC TBAMRERNZRS] &
UCERICHRIISNFE L. BEC(IEBERATHME (International Brain Research Organization, BSFRIBRO) (CHNEEL
TWET, TDE. 1978F(CEIOARSNBAREREE (HiF, ERERERIKY) ZASRE UV TCERTHEINE L.
BT L DEELRIN702TUREN. ABLEND TEMZLST. 1991F(C [HAMEREES ] (CHEFRUZERCIE£91,500
HBIELTVWELUR,

SEHOEINCHEN,. XEDOEBERBEBMUELE. BYE2HEOBRETHESINTOELEN, 1982FDHESEIAS
JIEEBAEER) NS3HMIC. S5(C2011FEDE34EAS (KBRFARR) NSF4BMIICIEAESNE Lz, 2EEIE
MOBRC(E. MERZDTFORREICKID. £F, FEZ LEF IZ ¥ BREFEOVOZZELSTOMREN
SEUZENETSNET. £z, 2005F05%E280AKw (ETRIAARER) U, QAAZBEREBELIDIIECERMEZH
EL. PEFEPLICEBNASEDIENNMNIEE ERDFEUR, 2023F(CIEFSELHN'6,000 AZiBX. HEREDTFCHITDIE
ARAFBEOZMEARERDF UL, BE. [—HHEEEA BRMEREFS] EUTCEAMEBRIZUTVET,

BEROIEBEE GEAEBIEESE) IUUTOEBDTY
BAR R EERRERSERIAZ. 1974-1983)
fPEE [ES (BEEEAF. 1983-1998)

INIE FBE (BT, 1998-2004)
ER A (IB{bZA3TFR. 2005-2010)
=T &R8 (ERAF. 2011-2013)

M 255 (B(EZAEAT. 2014-2016)
ME IE (REARZE. 2017-2019)

HHIET BT (BIEZRR A, 2020-2022)

i 2= (REEKRFE. 2023-1H1E)

LR, RBEOKEVCBRORENSDFE LN, FRARG—EEHII D LR<HEESNTEE LR, 20254
[CRESNDHE48EARE (BUXNDAER) &8, CNFETICERTI0M, #F/IT7E. RETeE, #HE. B, KR
THS5M, T30, B FETR20. &, B, WebRETR1E, tEERMMTEHRNTVNEI . AFETIFERA
AREFAATRECHESNDAHMERSNTVET . BAEERZFZRE. HARERERHATHEEDZHDIBRZIADS
EUT, SERETOHFLHBKEZRZURITTOEXT,

7,000
I—itEEA BAREERFFRIELGEAME
6,000 % l”
I
- M ERRKERTCORMABEZREL H # $
5,000 Z 5 I - ; {é -
*% = ? + 'F N thj s
] B & 2 8 & =
= = R 7 8 32 n B
~ 4,000 = B % — g F 8 8 8
5 g %SI- ? /izk %J\/IEI\ ' B - 8
% S = & (200520100 G 3 < 5
& a000 & 5 z, & 2 S
% 8 = I 35
g Y & (1998-2004)
H & i
2,000 - & 8
£ g / ERESR (RE)
_E&l Rk ES
00 = 5t (1983-1998)
0 A 1R2R (1974-1983)
19744 1984%F 19944 20044 20144 20244F

EAL/NpES
RBINZS0AFREEEDT—F2IJIL-TEER
(FIRKRZEZERR)
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iy, 2025 FEFRBEHROTER
@» (—EHEIZEA BFEMENEER)

HAMEREFZESREDOBERAICBIMELTIE. B TFEITEITEEDCEEBBURULITEY., HEE, ZREEICTH
HIESE, HWCHONEDSTTNET,

SEDEHRAN2025FE (2025F4H1H~202653H31H) OFRBHERAT S 1—ILEUTOBDCEARNWNEZUET,
(— AR EEMME(CHESREIDER(CLD,. ERBDBERAT 1 —ILH2023EMUBER > TOWEID T TELSES
W )

(DL 2y hh— RRE]

SEYA M S2025FDFERBEOHBZINNIEIETT. UTOREYA McOJ1> U, ERORKEFBAA=1—(CHD
[FERBOHZIA] Z0UvILUTLIZE,

https://membership.jnss.org

X CHABWEZIF B0 — RIE. Visa, Mastercard, JCB, American Express, Diners ClubT4d,

[OA>EZ - 5B LINAE

BAEARRFEEET. 2025F5822B(R)ETICESKBOB AWM D EAEMRIC. 6BFEIICOCEZ - S5 LINA
EEFRENCUET, BAABICRKBABZHSTZH. BELAAFDEFOEDICEFNTLDIN. 2EY A N TITHR
&V, INAZEFLIE/ EDHDFEERDET,

https://membership.jnss.org

(OEEE (BE35158E L) FE]
OERE (B#5EEL) S RATALKIDEREOSIIANWETEZRDAA. 2025F3DFLEOIREH(CDVT. UUTOD
LSICTERBLLETFET.

- #REH : 2025%6H68 (£)
FARAER 1 2025F4A18~2026%3A318 =8

ORADAEC #EfEm(E. 20256H5H (K) £TICHBFFEFELKETVEITLISBAVWERULEIFET., 1P, BOIRULSIEE
EUNTERMDEBEICIE. WA EZZEESTTCVWERKZENTETVEID TS TELLEETV., (XIREEFHRToO
BIREBZ(F IR T U TVET)

<OFERE D 1E>

OFBRERDIE T DIBEEE. TILOHBAETICZOEETERKIIZEU,

thiEDERERFYIA : 20256582280 (k) EF

BIRS  FBEBREFERERT (membership@ijnss.org)

FHZBRETEIBEICE. OBRRBZS TRBWEEDEHMSETWERZEFEIDT, ESTEULKBEWVWERELLEITFET,

MARRI. 5 "RﬁE(JD%iLfC( . BEYA MNITTHRLETVWETLIOSBELWEZUET, FREPHENESHRE
P4 hEDADT>O— ReJgE

https://membership. ]'nss org

MERR—LNR—=2 [READBASE] AD [FERBEBOHZIA (BZIN/EKRE/FENERITEN) | R—=EEDETT
FIRA<IZEE0,

https://www.jnss.org/payment

—MRHEEA BAMBRIEFES E=HEB
T113-0033 HEESCREAM7TE2-2AR8E)LIF
E-mail: membership@jnss.org

URL: https://www.jnss.org/
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BRERIANA AP ICHFIRIBEIVINDBEELTORLI VY

BRI RERNF AP EELL
oz LI 1E=

LS

TOFAEEIINTERL T U (FEHRZER R/ A > ([CH L TCaMKITZ I 7BEEICAERFLTVD, TDREE
(FCaMKIIDEMEEIC K DBEN D C N5, FEEMKFHICTDREERNENT D EhREEnTz.

BHRZERE R > (UTF RIS ) (FECBEYANZE
IIIFTAREBOBEN TH D . SEREDHRS I IERIE
ET B (CREANDRLIRTINIBEESATND, XA
S OREZELES T T ADEENELEY > TULTHE D, 7
OF AR EROBERNE<END D TS, XA >(CE
TOFIUNLGLEENTHED., BLRTIOFAEET >IN
B(C KD ZDEE - HEENFIHSIN TS, RL T U (S
[CEZLTFEITDRENRTIOF MEEIINOETHD. M
MR TERINA U (CHLBIET D, RLIUETOF>
e (F - 70F>) OAEICELL1:5~6 THAL., ©
OEEEZLESE D, RFEHIEMEBICKIWBFCLD &,
RLITUSHEESUF- 7OF IS BAMBEDE v Fh 36
nm M5 40 nm (CZ1bTD. RLITU>(Fa- T7OF >4
A1 U EDMDT OF AEEIINDEDF- 7 IOF>
ANDFEEEBELT. F- 7IOF2DEELICES LTINS,

RLTUZDZINA > TOMEEERRDIZDICHEE T )N
DEBEDOZERETVN. DILSTALAFILVES 21U AKFHES >IN
O8FF—T (CaMKII) DY T 51 T = EHpft Lz, CaMKII
[F. a. B. 8. YyD4DDOYIHATheh, £BRYT L
—vw hT3% CaMKIIl a& CaMKII BTAFOAUIY—%
TR 9 2. CaMKII (FHHEMRICEBVWTIERICEDZ LYY
INOBTHD., £ FTAaBHEICEANZ S I/)I\OBEL
TEHIMSHTEENTWLD,

CaMKII (FEEMEHZMAED ) > (I8 <BIET BIHN
RLIU>SZE WO TILFTBEZDISRE—ERIA
SHSHEL L. BHRZER & XA U ICUFEALICBIELR.

CaMKIIp
(STORM)

STORM
CaMKIIB

CaMKIIp

1 BHAZER /A 2 (CHIFBD RLTU> & CaMKII BDF
£. RLIU> JwOHTIU(CKD CaMKII BOBIE(FTE
AMEICTRD. (Yamazaki et al., 2024 K DaZ5IH)

Flz. RLTUZE I wOH D> UIZiRHI T CaMKII B
D FRAP f@tiziTS & RINA > TOEELT SIS 3 >N
EIUZ. COFBELULTLDRDSBERMNS, P EEX
INACIERLTUARFENI(CBTET S CaMKII & RL T
U IEREFENIICBET D CaMKII A EET D ENREBE
Nniz (Yamazaki et al., 2018).

ERICRL T U MAREFEN R OIEMKRF R CaMKIL A &
CICBTELTVWDDONZEHR T D26 [CBEARRIENE =
WA A= 20 % (T2 Tz, BEOELIEMEE TIEEIIIE
RDESH 0.5-1.0pm < BVDHAXDR)A >RHICFE
IR\ DEDBEZFUSERIDIZEEARTETDHD
S, BRRRIEMIER S (FIERI (C(EITNE TOHNFIEM
IRD2 ~ 10 BODHEEEF/DIENTED. AHAFRTIE.
B RIEMIRD— D Td D STORM (Stochastic Optical
Reconstruction Microscopy; BRI FEEEIBMIR) =
AUz, STORM (FETEIEESAIEER/\v I 7 —ZA0
BZEILCELO>T—EOENDFOHERHBEE. ENZTH
T4 (5000 ~ 15000 %) |EU TEER I D E(CEKD
T1IHOEGRZBDIFETHD. CDFIiEERETELNL
23X (TIRF) EHAENDED T EICIDEDREETFRLT

Wd, RLTJU> & CaMKII BOFMRBIEZANDIZHI(C,

ZI)NA Ay ROBEEZ RIMEN S 100nm FZE DIEES &
ZNUSHOTTHEBICH T TENZENOERICDVWTER
Z{TD/c. STORM TOEHRDIER., RLTUIEFZ<IHAR
INA>DIF7MEISCBELTUVWE, CNEEI01 R=2H
WeREBTFEMRE CORRIERE—H LTS, CaMKII
BIFX/NA AT T RL I U EHBIELTLWEN, &
NUSMCEEAEICBEESIN/Z. CaMKII (F3FTREIEE
(PSD) DEBRYINIETHDIDTIDHREEZHTH
3. RLTUSIEKRFHL CaMKII ZERIT BedC RL D
US> J)w OIS UM TREDAA—220%
Tole&T 3. RINA > OT7HBEEG CaMKII Bl Lizh
5D CaMKII BIEZE({L Loz, COEEMNS. RL
U I ARIFE) CaMKII (Z X))\ > 758, RL T U IE
MRIFHI 7 CaMKIT (ZFERBEDEDRE ERB S NIz, RICE
B (C NMDA SB @RI Z T o IeiEMiacm sy > /(0
BEBRUZ. CoTJ0O0 M ILEEREDS VO EENLRFE
T. RLTU(ERINA D S5HK L CaMKII (3BT D &
WOSHEBEN DD, I> bO—)LEEMED )1 > TIERL
JU> & CaMKII BORERIEBHEX (FHBEL TV EDON
Zh o 1eh' . NMDA SBEKFIH S NIz MM /(1> T
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B2 RLTJU> & CaMKII BIE NMDAR RIBIIC K DEZRES D, (Yamazaki et al., 2024 KDHZESIA)

[FEEBEBDODEENBERENIZ,

AINA > DT OF U HRRBEIKE. 914V IR PSD %
SUREFEDOED ELERNEZEREN SN Z T 07 585D
HEONMSNTWVWD, RLTUZDAZ v —TF—)JLFRIN
A AT7BEIBDORERT IF UMREBRICEEFNDIEER
5n%. B2V Bt TESE{L Uz CaMKIIL (X F- 7 OF >
Mo, TDRF7OFMEBIEOBRERNMITONEE
CaMKIIL [ F- 7 OF U ICHEETDIEEZEZSNTULD., N
S5DZEMNS. RLIUZEEBREICSITDF- 7OF>
BEE CaMKIIDEBES VO EDDER. £ERFTINAIK
B CaMKII MEHB & UTEMNSHEENTZ /N1 > FubEB (I
CaMKII Z®RIFL TWD EHEAIL TULV D,

WX TEANRNo N, STORMEHE LK BED &M
KR C & (C NMDA SRARIREZD KL TV > (FREHAZER
v J MR THRIKICBIELTWLWZ, SnE Rmb >
JLY® NMDA ZBARIE1#& (CHFHER 2N D actinification (1
RERS v+ T MOMERICRIAORZRER T OF Ml Eg
PHEKRESNDIRAR) BOTIOF>DBEEFFEICMUTND
(Calabrese et al., 2022). Actinification (XEITHIEE(C
DT BDHRMBORECERLZEEZSNTND, RLTU
> EDBBREARRBLLS. RLTUHTILYI\A Y —RE(C
U TRENCBNTLNDEANSE. RLITUZAINF2 &
H#(Z actinification [CEEQRX&EIZRIE U TVDOIEEENS
WEEZTWD,

(fBrim]

Yamazaki H, Koganezawa N, Yokoo H, Sekino Y,
Shirao T., 2024. Super-resolution imaging reveals
the relationship between CaMKII  and drebrin within
dendritic spines. Neurosci Res. 199, 30-35.

(B&R/X]

Yamazaki H, Sasagawa Y, Yamamoto H, Bito H, Shirao
T., 2018. CaMKII B is localized in dendritic spines as
both drebrin-dependent and drebrin-independent
pools. J Neurochem. 146, 145-159.

Calabrese B, Jones SL, Shiraishi-Yamaguchi Y,
Lingelbach M, Manor U, Svitkina TM, Higgs HN, Shih

AY, Halpain S., 2022. INF2-mediated actin filament
reorganization confers intrinsic resilience to neuronal
ischemic injury. Nat Commun. 13, 6037.

(AREBDRE]

2 TA—DILBEHEDO RS (CFRICFEZXDEBOTHED
TEBRGEA A= 0TUIEN, BSMEICIEVWEERAT
UTze B2 TFILIC STORM Ny T 7 — & ZEH A I DERENTE
NT. BLENSAULELUENERBEDOERERR(CED> T
BEEBEERIMEZIFRATLR(TER(EAL), Dye (C
KO TCEHEDEBRENESZENTET, 2F vV 2RILT
BIBELELDETDELRBFOAA-—2T T3 DD
TUFEWVWESICEHTICEERTIMINDIDT. RASHDIER
ZBDDICIH—BMD D> TUVEUE.DNA-paint R LEL
et iR <R3z UNCE BN D EDDEEIENTR
MW EFLOWNTSEIFHRAZRXDFUZ, £z, £X
DF v ORIVBOBEGRTHED N —X (B> 7z GFP =1t
ROBHENTAA—2 T Uz, DEEEDENNSK
ENRERIT(CIRD> TLUEWVWE U, SEEHRBESEEED
2D ERT U R)NA D ISITARIRABE R DT, Fv
SANBNIESEZIRTTDBIRIRAA—2TPETF v
SRILA A= O ETVTEL,

(B EE)

2001 EB¥EATF TEIEFRERMR TEIDTFEF BF
2003 HBAFAFREFRATRE SRMIRLES B1Z
2008 HBAFAFREFZRATR HEEREF B
2020 HEEFEUANT HEHUF

2024 BBRRIBRERMZFEARF 2

FLBIsENeuroscience Research [CRRENEHAREE
B\N9d331—7—7T9,
BhEmXoTiBREBFESULTVET,

[(BrEVWEDE]
Neuroscience ResearchiR&ESp

E-mail: editnsr@jnss.org
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Science TokyolZ#MEL T

202348, BRI EARFEGETIFRICEITELT
FERWEREE., RARIERNSHBHEFECRO>IZHER
A DB ZERAFAAHD SHR/IBIEET (CHDITITH
TEFv N RICHAREZBELUFE U, HLIKIFEE
RH RNz F v )\ AADEMEENTHRETH—
BN DD, MEREFTTERWVEEEE IS D E
9. Fv >/ XKW DMototechTFRIDARY 1 — A+
SUFEFEDTFIAA—YNBRASNET (BBRES
(FRATWVWET) « TTRXBEHD TEZEVARL ZHOR
NEBETETBIDT., 9IMNTFv/(X(TESENB S
ERBDFUESEOHBHLIIZE,

HKEBBFEELBWBENSDRY— N TEBIEEFC
HTDOXETURED,. BEOSKIFHUT. BONSE
EMFTTHEREDIUS LIFPEZEHEZF Lo TLLRES
WELZ, RERZIREMEOSZIBEWZEE. 2DD
EREECFEREIOKEZSITEURL, BIEFHRTHAN
S85WERW#MEROBMNTEH D, AREFHEF
ETENSULLRRDFE LR, REEBFEEDZHI0ANS
ARTETIREMAMVETURZD., RAENEICEVEL
oo Bk, AHE(CHDOMNESTSNVFELUI

FUSHTOXREHE

BIBEERATKFI CLIZD T, KRETEBBENKRE? &8
BLUTWELEN. FOERIX (SEREX) FBHEZ
EBEIFEIANE T, BEOBEEBENEERETIHDFEE
ho FREEBFPHRBERZEANEDDFERRCHEAN
THIEATWDZSH., BRZED> TS E (HBIEDE
BEMMDEITH) MECRDET, CNFETHERILDE
DREYIDMBEDNDVERILTUIA, EEEW
SEONITEBEVLERERE(CHITDIHOADATDT
CEEEDODTVWET ., FREER(FZoomHAZ LD
T, HREREBFURTOT A4 TICEHBICMDEATS
NET, BEMERLBRDKRKCEFEEZNNITOET
. EBNSTINMNIEBETIEE LD ERER—-OD35
DETITEROD EBEEFENDZH. EFLTHESEZL
TWETY,

A% : AROHEERIG
o< TT¥| KFICEREDT., HleledTUWER

EHARE
s EH ANE EE

X kurodalab@life.isct.ac.jp
@ https://kurodalab.net/ ; https://www.scibaby.org/

BNEMRAD T 7S IINC Y+ TP TUSIFTLARE
DEHF DD ICEABIEDBEHFELUZ. STHODE
FEELIPIDS 2 DFET. o EVWDMICEIKRZERE
ENREUETZTURRBARFv—REEDRAD, B
RIETFROENFZEIZIRCHBMIRZSIEZFTTL
fereE. TAITHRS» ADNEZEH ARE FHIT 3
EWDSTPEITISTSZCREST [/J{\AADX] (TEIREWD
BECEENFE L. AREZBEU CHETUR,
CCHBHEEFETITITSIIVERAIREEET BT
TJUSciBabydD> AF AR FT LN TR, (LEETEDE
REETRIC K DBEFMZ R T, 18ZTHS(CKDERIE
tHE% - AIREERECARSNILDCRDELL.
CNETERIALABEWVWLT, BITKRILY—DEBETDE
B2 RG> TRNTULZDT, 1HMAT300MTIANT —4
PNEEINICRENS SRICRATLSDDICEFR—EHLEL
Jzo BRSSO TULRWHEITIEIRE &> B THIB
U. BRSHUTEIRLUET . TDDIXTWIED [HILVTHY
DFDOAMN. ANWTWRWFRDEBRIBEHETE
D] CZENBO0EIZEBZDIMITCHMDE LU (FFKRE
@) o 2022F (CIEAZIFOAN (HE) XEHARE (
I [KEBKXFERPD) WA RWH > TIL S RIRWLZIRE
NARERY>TI T XTiEiRENE L.
Bonkzr—9&F>TSEEMmELEICKD., 2R
DABRPHEESEFRATEZ 7 TUICECELWEEX
TWET, S5CT—YEEZIRT DI, SEEXR
(CART7USciBaby%ZGoogle PlayX h7ZhSEED L —
AFETYT (I0OSHEBEZ-INZIHFNEEDET) .
SHZEBEDRKTETEIRBRESLDEITDT. 2B
EHFBDOHFEFOHBRLLIZE0N,

R : YOXOHRMEHEITE

NOADHRFER. BINELZTHERITTVET,
HfEFRCEUHTZBEITRDSY R TDEMNT. KAE
TORMNHSEZRANDHFUNIRIEZEZFT UL,
DL EIISTELEEZIMEL T<NEOEZ - 70O
AT T I7 BN FEE2RERNDIF—LATERRT—>
EONSEmDEHFE U, MITHIRDER, 7B TR
T RGBT —INRI LS CEERLCOINLMND
ZTY. TEIEXRobusticENTULNIE, & THhDKE
AIDHFZEEEN T DITRV RN L TLB [>T RDT, W

FY 2025 No.1, 10 April 2025 Consecutive Number 242


mailto:kurodalab%40life.isct.ac.jp?subject=
https://kurodalab.net/
https://www.scibaby.org/

The Neuroscience News

16

DMIMTASHCTEDIEDEBNET,

SIRAIN—

CRESTOHMFT2024F 10 KD IO
BZRRETHD/IREESRSTSE (REHALES) =
—3—2U®MDayu LIntARENSIHEERIRE U TEMEL
T<NFELEE, ko037 I7BEICNZ.
HRFECTEIERE (RiA) OFRDBERRAM RiMIAT
8. EMRAHHSOMKRE2AN. TRRFEE - R4S
%, TUTHCABRII S RF > NEKEKRE, BMER LS
ETHERENRELE UL, BIZEXTEHL 7R, &FHN
BEBOMRETIN, K<EBEQRT—FE/RLNTET
<NBDEFEEF22TT -,

&kDiRD

BB DIB{EFEAFTFTEE DX TERKERBS ULV
RIET, AEREBEGLBUVWVIAZEARE(CENZIELTL
EEWELE, BMRERENBS N3 RAREERTEd
THE&RE CI U ARKDMRRFZFEF(CHITDIERID
AMIZRESBHNEDONHDFE LU, CZTHOHEWE
FUOHEOBEBENRIITNE. SORPYHAREFEE
UEtA. MERLLE. ZlUxERERERDOTE5—
£, £EWRZZEUVEMcHUughFE DO RRTGEAD

May your holiday season
be filled with joy and peace.

2024 & - BKSALE

B ESRCR<ERWVWEDNHNET, ZNZRBEFX
fetT. BOSREBICBH IS LG, TOS T Mot
BREZED., BIETWAREEDEZDSITRVEDZEE
Z. BEIIWSERDFET, FAFEERENW/ (X EKE
DEEXDAADADHDT., IRDIED(FHFRDTT
M BODMRITFZ—SAS MEREULSEEEZ D
SEERDFLUEZ. CNETRIFIEBICEZEZRWND
ZEF BEARBESDHBRNEBAN. FILWEFRT
FULWHREWEFEUEE, RERDOFEEIZEPHRFIC
PUTHBRICUEDHREZHUTREDZ IR, BH0)
ZUFERT,

XSciBaby 7 U DYFHFFIBIATERELTHE D, RIEY
SAEURZBWESDFE U, BRORFIEIAREST 1 —
TFvINRLZNEBWVWETH. K ULTHARDZE
ER

#BDhDIC : ZESTA - BVVHAREDHB LN

SMREBERFEGCANOEMRZERIC., A2 /(=D
WLBEERU TEEB I DRARFAFZDOMARETY . #
MR RITEORAEBORTRICEKNH D75, KB
PDORIDARMDOFECICREZRUDARFEDTER
IR TERRLSTZE0N,

MEAA > )\ —

FY 2025 No.1, 10 April 2025 Consecutive Number 242



The Neuroscience News

17

AT

—31—3—2PX%¥ - Dayu Lin SIKTOBFEF

2024 £ 4 AMSZ1—3I—UKFED Dayu Lin S/RICTR
ARGELUTHRZUTCVWREFETY, HERFLT BFEMA
£D# 10 sANMEBEURE. HoEWDSHREELEITH. &
ENEL BEUCHREEFNMENTVDEBNET,

BEEZRDBIET

#h(F 2024 £ 3 BIC. ERAFAFREFRARRDOALE
BIEEEOHRETHTOFMERBLZUEUZ, AR
THOF—XE. \FEHERDOMDELICDWTT., ZWV/IFOD
Bz KDIRIEHIR\TF D—ETH D/ NFEEHLELTWEL
feo BICESRELHTTWEEDD, BEDY IR % BHER
RFZOMTEGFASLDFNRLGOTHED, FSRMEELCH
FEMZDEDTURE, REASKDFOLEEZ? E5EMICE
PNANEBWVWETN, RFEEEEHOFDOHSMICEER
Mg, ARAREBICADEDEIVYN\FOEHSHEICHETS
NeENMsTLRE. KRERTORRZIEBEL. BYMIDEDLDEN
TS HTE - IEBOMRER (CGR<EKREIF ORISR0,
BABARHRETHOMRERFZODTFCRARIELUTE
HIEWEEBZDLDSICRDFELURZ. BEEE Dayu E(F2<M@E
IR DTEDTI N, A=)V EEODTHIZECAENWEKZE
FOCWERIFEELSTERENVWEES. ZD% interview
ZiETCoffer BEWVE Uz, ERMNRFEOTHNSIE. BLHE

SIRDRE

— 1 — I URFEFEHERFEDFT

IR

=1

DHEZ L DD, AEDHSIRVVIRED SR EFHZ /) 5/
Ciah. BAEN 4 BIOICRITHICRDZCENTERLU
TAUNDTOEFEICHFZEHESTERN S, AEEEHNSID
WRRETHEIBUEZEZRBATVET.

Dayu S/RTODEFE

SN RAD Dayu Lin (&, Caltech ® David Anderson
SIRTRARDZITV. TDHE. T NYU THIZUZLEERR
FHUWPITY, Dayu &(FEBEET A XDV 3> IIHEEIE
BICE L. SRRNITE(C Science NDATRANTWEY, <
D2ADEHT T EFNSIRVNVRETDRASI—NEolzlzsh, &
THHFUWRBEBRTURR. SETHX TUMNRZZEDRMND
RO cfZzBEEZEB(ICL. MNIZENTEEREEST
BEEBEICEXTLE Y, Dayu (d Science KIFEF AT, W
DTHBEATTARAAYSI>UT<NBDT. AR THATL
EWEWDSAILREYAUDSRIEEBVET, Dayu SR
NYU @ Langone Health EW\SIRERDEH DEYIDIRITIRIC D
DEI, AFREE 13 EETTIN, L 3N Neuroscience
institute TEZ<DOMBRFZOMRENFELTCNDIDT. I
SRL—2 3> DEEEEEICETEIDRBESUVRIETT,
Fie. BYWBIEEICENUVT. Manhattan O 90 CAIE L.
PBEDMNENWRDERICADTVET, CNHS5HE. CDIRIE

ST

T

. - = .M LER LU
i

™

FY 2025 No.1, 10 April 2025 Consecutive Number 242



The Neuroscience News

18

ZIVTENUTRARZED TOSZVERNE T,

Z—1—3—JTOERE
Za1—I—UTOEFEFERCHRETT, MEHEENTT
A —BSVWRECELUTEFEENEHRENTLDOT, &
BRRACLEFETETVET, MEEEHVTHEITH. NYU
Langone Health SVE <DV AUDDKRETI(E. BETNIC
HSELITRHDELDTY, Fald 2022 &FICFET San Diego
BEENIZON DT AUADRLE EEZSZDT, 7PAUD=
San Diego DERBEDAA—TTURE. EDIzeH. —1—3—
DEFBNTEREHEDDENCHDOEICECTULEWELUE
A STEIO>MDZ1—F—INRICADTVET, EIET
BEEULIWEDT, ZOL. ROBKARENDNTICED
EDBLFELUZN. BDDHUBRISEDITZEDTEOHMZX
DIENTEFUEZ, SEZDERVWBVWHTY, £EOEE
REREVCEENSGDEBVEIN FEFEEEE/N\/—
H—PO—SHNFEE2/ZDT. PAUATOREFEFIFEIC
FELUTCWVWET, AT, EAICWDERARR—/—HH S
DT, BRABNBALZLRO>TERLTY, Fe. AT—FP
TIL—=Y(FHERMECEZVDEBELLRA > KT, Manhattan
[FHEDENALEEHDEIN, T I —TREDIRIC
RBBIAINTELEAHD., ZLDAENELVWBLZBSHEDD

Central Park TV A1 ARXT—

TR>IRNWT UL DN FIFERELARDEDPPENTIAN, H
BCHZEFTDBNTT, fES, HTEk. JTU—. BERE,
INREBRIPIZBANFEIZELTCVNDDT, EARTETER
ENNVEIEE T, BN BMDOKRZ(CHITIFET, —a1—IF—I(C
(&. NYU Langone Health @ fifi(C. Columbia University.
Rockefeller University. Mount Sinai &\ D722 <DIATFTHE
BNNFIET DI, ZZIFETE - AROmME CIERIC/NS 2R
DENZREBESUWRIELZEHUTVETY, BFERTLTL
25F. TOMERICEZTHTZE0,

#nb(c

COBRRAEDHEZNEREEZTELUT, HICHOHNEDTE
WET, FDBFEERCHR—NUTLIEES oI AR EIESTE.
K AR - PAUDTOEFDOLTHEEF TN/ Dayu
SR (R - ERRIFEAE) o/MEBRASSA. CTREDHEE
fEEolEaBmMEaLExEUsd. BERCOKIDBILBLLS
*9., Fio. RRESENEBERK. MERFHARME &
BB DEMNT TEBENHWELUE, HWICHONESTENE
o IRBRGARTEHRETEIRBHREDBLEATENEER
WBEBESETOWEREHUREND, ANXENRTEDHDEBFED
—BhERNIEENTT,

Manhattan @4 BElF

FY 2025 No.1, 10 April 2025 Consecutive Number 242



The Neuroscience News

19

HENFREYIR

REF1 I RENSREZRILT DHEAD X LDAEEA

AR FMHER ZRTR S M B EIBFATTF —A

UH—FFYSTA

N
=ik =1

BENMAERIEEF (CHBELLIBROREIBZEIETDIEEISNTVEI, LML, EOMREEEENVD, EDK
SICHEFAT DI ETRIBOBENRIDMNIRATLRLZ, AHAFRTE. BEEANRE(CENENEDDIRYAEE
ABEREHROER (/> LAER) B (CIHBHREN(CEESITDET, BRIICKIDIMERBOMEZBSZLZ2HS

MCLZFEUZ,

=B NAME - 258 UICBRSERP(CSEEEBEUVUTE
BEIDEEZIBNTVET. LML, — SR IENERA
BICRIFESND—AT. FEAEDREBER>FL ICTENE
SBNTUEWVWET. COLBORANRERF (3#1b) (C
BVWTIEINEEBRKEZRZITEEZISNTUVET,
EKRRIC. EbEFREUEMARTEIBEBN L EERILT
BTERNRESNTVEITH, FMAHROERUOMEZE
2R A DX AGEREATLE,

BB S LIBEEDREEERINYCHVWTHRK I DD
([Cld, HHMNEZEDIFREOESFERENLLABNS
NTWEI, U U, CORDIRERETIIIBEEN (CHIT
MR E IRz Ml 9 DTEHEENARIMULTH D, 1B
PHCEXZHNEIBRORIEERIILT DDONEIRET D
DRELUWEWDSRIBEN S DFE LTz,

COREEMRT BIeHIC. RATTIIBE Z DR
WY IRERRE (REFEREH) & RS IR
EEIZEDRIERE (REA-AXESFERE) ZHN
FU, £9'. ARDIYIRICHBVWTCHKRAZEREETH
WTCHKHERZBEORFAMZANCER. 2 BBICHERU
EXRODABTIIREDREEMEEINTLWELEZ. LM
U. SHEICRBEES IR >V IRETEREKRADRIE
MEFINnTLRWEWS T ERMDMDE LR, TNIC
FLUT, ARDYIRICEDTRS T« TRIEFIBERE
LT AZADVYIRAERE L THE ST DRE - A RE
ABFEBRBERITOELRE., TORRE. KAEAREES
FHAUEYIOREE2HETE 5 HE TERADEEZ
BEFLULTWBZEMDMDE U, CNICEKD, XX &
W ZIBENBIRODES (XA EIFRO S IEZ &AL
FTBDEVNWDSCENRBEIVCBNWTHEBHESMNCRDEL
=

RIS, ARCKBERERIEDRICICES I 2RO EE
ZHSMNCTBDEHIC. BEINQRELEEZUIETDEEX
SNTVWBRFENMIEER (BLA) &, MEIFHROAL
BCEBRAMEEEDOEZRICEBUEUR. (. A
TEBDMRTTIL— T TIEAREIEROIE O RE L IEDE
EALICEESHFF (M2) SE—RKEREE (S1) AN
DY THIUAIDREBETHDEND T ERASHIC
LTWBEs. BLADS M2 F£7z(E S1 ADI&G & AR
LEUR. TORER, BLAEM2 (LG TD—AHTS1
[C(EEHET. BLA> M2 > S1EIEMNAFIELTND S

ERMDOMDELURE, 52, M2 (CIREIIT D BLA Z1—
O> DORKREEEDRIEICH I DHEEERIET DI,
EEFEEEO M2 %5 BLA Z1—0O> 0@ EbFE
EEMCHHIUE U, 2ORER. 2 BEORER(CH
Tl&, MHBETERALENMRIEENTLWEZ—AT. 5
HEDOERICESWT(FINFIBEDHAREZEIEEL TH
BDTEMODMDFELUR, CDOZENS, ZEBEERD M2
%8 BLA —1 —O> O5EE (IR IEDEILICEMET
HdDTENMOMDFEURE,

RIS, AXRICKDERMEEED®RIEA. BLA— M2 — S1
EEDEDKIDIBEEIERICIDE DD EFANEL
fco CNETOHART., BRIJIWBIRRAT—NERDHE
BEEFEDODEVWDS [ZTETOLRE] MMEIBESNTHD.
(. BEMNAREONE(C(ZL ABRINIESITDEE
ABNTEFUR. —AT. fF. BENRELEDETE
BICHBIFD /)L AEBEROEBEENRESNTNET,
UM U, EB5S5DERIRR T — RFRN R EEI N IEE
[CKBEERIEICESITDIDONEIARETYT ., KART
(F. ZEORUZBEEROEIRAT -2 &Ml DHE
BERAEARICKZEERCOBEGREEZANELE. £
9, fEEMORBRFENE R UIET7tE > T UEE & #T
Liz&Z3. ZBHICARDRETT T UEREHIE
BEINDEMDODMDFEUR, RIS, FBEROEBIRRFD
T TUBEEBERANEE S, ARADRRICELD, 7
T T UERSOBENELEN > L AEIROREA (C1E®
ENBDTEMDMDFELUZ, =BT, ARXDIRRICEKLD
BEMEOZE L ABRBCEESNEFATLUR,
=BT, B S DREEN RN > L ABEIRP(C, ED
KD ICHEEENEBSISNDIONZRARDIEDHIC. "k
HEARATREITDIEEKEAS L —23> (High-frequency
oscillations: HFO) (S3EBULFE U, FTDFER. XX
DRRICEDRBE > L ABEIRBICK/YMATIE Z 3 HFO
(CEHEALT. BLA—-M2 -S1RBICOT7tE>TUFRSBOB
EHEAENE# NI LDCRDIENIMDELRE, I
2T, AXADIRRICEKLD, BLAD HFO & M2 D Slow
oscillations " hw FU> P9 BZET, M2 —S1ED
BEEAFENZIEB U CWD S EMDMDFE U,

R&IC. B > L AERSEN BLA H'S M2 AD
ADHEKEZEZRILTDINEDINERARDIEDHIC. F
BBE®%D./ > L AEE (551 30 2/H) (CHBWVWTBLAD

FY 2025 No.1, 10 April 2025 Consecutive Number 242



The Neuroscience News

20

#h3RE M2 SRl CHOBRFR(CIFI LE LIz, TDFER.
2 HEOMER T EHIFIRF CEREEBANMREFSNTLE
L7zht. 5 BEORERT(HNH B SREEENMREF SN
TWEERBATURZ, =T, LABERFOIIEI(E, 18
RiECHEZRIFLERATLURE. ZOZENS. BE
J > L NBERREF D BLA h'5 M2 AD A DD REEE IR D
ft&iB5 M MCRRDELZ,
UEZFEDHDEAMETIE IITRICHNTRS
T+ JIREEIC K DRIBRIEERIEL. TDREICHD
FREADZALELT, J > L ABEBRR ORI & KR
REEDOHRAUTEBOEE.ZRASMNCLELE.
DOFER(FIBENEIBRDLIR(CH 1T D L ABERO TR /2H
BEEVWDSIERDRGFZBEIDHEMZRUEXT .. A7
TR FEI/AND - EOMBBD - EOKSIIEEER
(CXDUNBENDDON. ZTOEKREDHERCEMT D&
HIffENE Y. Ffoo AAROMRZT(C. BEREF DA
PRI DEEAIE DR (C KD EIRNDE T DR, #kTF
FEEFTILICHE T DIRTFURICEIE L ZRIBORMIE R E,
EREARICA (ICATERRAERASND C E B ENE Y.

(I\B&>v—FIL]

Amygdalo-cortical dialogue underlies memory
enhancement by emotional association. Saito Y,
Osako Y, Odagawa M, Qisi Y, Matsubara C, Kaot
S, Kobayashi K, Morita M, Johansen ], Murayama
M. Neuron, 2025. https://doi.org/10.1016/
j.neuron.2025.01.001

(FRFREB D]

J\— RO7HEEBEFZZ SN HILS/ROPIF 200N
TS, M7EMESFT UL, SEFESREEIMZZE RN
ZEZEBEREEL, RRZEMIBLELE. LML, BESK
HENDLANILFHEEICE L. BEFRD 3 FETEHARK
ZRBEIDILQFTEFRBATLURR, 3FHEZRATA
DT, BRTH T CTE—MEMROES ZEHREEN S
BRI DINEDH. CWDFEICEDFELEZ, ZDE
DICF>T/INA RDEENSRDDIVENSH D, FFE(CH
D ERIAFNEI UL HLFEED [FERMNE
STHNFrLOZUREVWRELELDS. BRHFER— b
TINS5l EWISERICBRIDTSNZZLZLIKER
TWEY., PED. RSF o TIHERSERICEKD LD
TY., COWFRZRBU T, KFMBAMIEZIF TR Fv
L>2 U3/ \— RO7HERERFOERMZRA T
REo ek, ARZEYR— bUTULERWZEkR
[CRESHER L EITET.

(#ZEE]
2018 F MHFEARFEHFMARMEMFERE L RIRIE
EF

Ef BHS1”Z7UB—FT7VYSIA b~ (3BF CBS #f
MEEEZARTFT— L)

2023 £ HfHESREF

BEf BRUS—FFZYS I N (BB CBS fitilE 48
FHIF—L)

2025 &~ —FRJLKF EHLHHRE (Azahara Oliva
and Antonio Fernandez-Ruiz labs)

AREWSRI T« TEBERISERICHE L REOLEERIET S

RESERE SE— IR (S1)
L KEEEORE  SERE M)
3 FEGE - EEtEOBEN N
, 288 5BH
WY LOFRE 5 = FREDH o X J > U LBBRA D
—p = als
FRE— X ABASERE ., 7| km+xzx O O MENENA
0 3 FBLABSM2 g '
\ ND A% ] ) Bk (BLA)
WY VD BRHE
+ AR
AREER

() REFBRETE. HCARNIRRIVILWILOKREZFET D, —7H. KE-AXESFER
B TEARCHTDBEBIRE UTCARZHHSEKEEAXDESFBEIT DIz, KEDEIRORF

BEZANEECD. KADHZFEUBEE5 BECERBNAGM O EDCH LT, XARXEESF
BUBEII5S BETERADRBMIESNTULZ, Fo. ARXEKRAZESFBULARANDTAIC
FUT, mkE (BLA) WSETEEEF (M2) ADOANZIHTDE. 2HBECHIFDRELIEEED
TWeR. SHETRERARCLDERRFOERMR FERNLN DI,

(B) AXDERRICKDRH ) > L LABERE (CAEBRORMAMD BLAZREREVLTER U, 5(1C. 8
B > L LEEBRBFRF V7S BLA — M2 A DA FEBIEDHZEELUZ. CNSDRERE. 15E
[CRBDEEBIEDANTZALELT. J 2L ABERIED BLA Ziem & U BB OBREAED L/RNEE
THDEZRET D,

FY 2025 No.1, 10 April 2025 Consecutive Number 242


https://doi.org/10.1016/j.neuron.2025.01.001
https://doi.org/10.1016/j.neuron.2025.01.001

The Neuroscience News

21

HENFREYIR

RIBREDS FIT A BN EEDEEEZH#HTS

BRER(IENYD(C & O TARAIRIQEEMEETH D TDRZWEN(EFEA -

FURKXFERRSEIRER RIS

SHEZRZE

wrse BREF tHIT

SLIREEEDE T PRNES. BEDDRERRRE,

RARBDEEZRFIZENFSNTNET, BEREHME U XACKIDAEEMA T, BRERMAZESS(CONTHE
AR I BIERE CKDEEBNRFHZEZITTNET. ULHL. COESHRMEIREDS EDXSRHEEB THEI SN TL)
DMNMFFEL DM D TVWERBAT U, AAKTIFHEHIRERDRY MDD —UDEHETIL &S F T Bz 5| S
CIHRDIEFEERZEY —ILEHAIEDED LT, RIBEEDS F TR BENERENREREZ T 22 ZB5

MCULZFEUTE,

i (3 BB & RER DIR AR (IS U TR 130E D ) (9 —> & R U
FY9. /LA (NREM) BEBRH(C(E REFEEBN P OO ELE
&E) (R 22CEERK  SRIBEOMREELUTRESN. @A4D
REBEZ1—-0 2 FEBNIC [7yTIRE] (D) & [FD24R
&1 (BOR) Z@RDIRULET. —75. REEROMEIEE (FIERHA
MO DEME T, BRHMERIE - SARA DN RAENET,
nFET PAEETSEO MR O IR ER - HERIR R SURICE)
DEBEZDANZAAFLENPFSNTROTNELED BET
WD RL<RDFEIEARL., ERZHEL. T UTHEIRTRIORH
D93 MEREEEDER] B EOLD CHERED™RS (FRIRE
&) ZRELTLDIMNE D ICE DM >TULERBATUI,

REBORRBRICERES FITRBEEBRENERL. TN
NREMBEBR A DR RIRIE ™S D > AREDIENN (CBID BRI A
EiENTOFELEN CNFTRRNGREFRSNTVEL
2o AARG, BR/ETILERBRNFEZEH»ADE. KESF
TZXEEERNREK (LR EeamsH. BRED®RE (18
BHEN) ZRRT D EZEHERUTNET,

FIHEE - MEEZ1-O0>NSRDHEETIL (EINE
Tl ®1A) ZRAWT, SFTRBEN T VT -F I ARRERZRRI(C
RFIREEBITLUE UL, MBS FTRIEERE (WEE) B
‘& PYT-FIRENECTN—A T, HDRE®T

2ETYVTIREBOHNZEHNCIRD . F D AREEN R E (C<L TR0
F9. UH L. WEEZE5ICH#EHD & TYTRENRZELLT
BUTZYIT-FIAREMNMEES N, EREVTURERKRS (FIL
i) WMEART BT ENESNCRDELRE. DED. SFT X8
ENEFEDE VYTRENARLZEILTDZETHY I RENE
EUPWI<RD, NN RIEEBSZIERI DN ETILETTF
Alenzxzuk (M1B) .

BT COEFILFRAZERTRIIT DIz, BEUCKE
Za—0O>%%&BWM7 L (MEA) TiE#kL. AMPAZBADIE
FPORFUYOES 1L —45—S18986% AT FF XtkkE
BEUFELEL (H10) . ZOHER. ERIREZBHDFEI IR
BEAMEN U, 1~4HZOFILYBIFDO/ND - EFRLHELE (K
1D) « CNIFEBHETILE—EU. S F T XREDEANRIEE
BB (CRIRICHE S I D EZRUTVET,

ARRTIES T T BB EFR I DIROIFEEEY—IL
[SYNCit-K] ZHFELUFELZ, INEF AEZEFEE =&AL
(Chemically Induced Dimerization, CID) Z/SHU. LTP (§

HRIEER) (CRAS 9 DE2R T DKalirin-72 5/ \N1 S AKFHI(C
EHIRZEHE R ) A (CEBETER LT, ENMRDOR /1 > =g
RSB SFHTRGEREZIBRSEDIREMTT (K2A) . EFE
[N DRDBERS A ZAPEARMATSYNCit-KZFIAL., X/C

A
H{,O 518986 [uM] D
12 uM
" £ P ; S 08 -
- Y £
W e
[¢] 4 I 3 & 3 E’l\ 06
L +& | ; §
B - B 04
83 Liila
)
é | 1 02
el S
o> ]
leg 518986 [M]

1 fiERY FO—JETIIEIBEMRTORRER

B (#4]

A. HBERY ND—JFTILOMEE, BEHEHCMFIMERE. TNETNEBKV I TRENET. EHY IS XD
FTREERE Wy XBKRUY=E Fz(F]) TRSNFYT., WEREHICETELIE aNEFNTHED. COIRGRERTHE
HEFAOFEESZIMHUET . BEESICIIFIM_1—0O0>0mBAh, EBRDBLIUEEHINSRDHMBER (ZNTN
L BRUE . X=EFREE]) ZRITMODET. B. BIRHQEEHESOMEDEVCIEUERERIOEEMEFRNE(CSITD
FILI RS C. ANNA Y —heanfzd1Zy b hL—X (b)), EEFEAE (RR), BIUOFEBEFHIBEM (LFP. F)
Dic#k. D. 518986 S5 DTILI KM DAL, REDIREEY > TILICHITDTILIRMRDIDELZERLTNET ., 1~
4 Hz QEETOM/\D— (3. EEKKEHR TD/\D—-TERLENTNWET . —TBEDEDH (ANOVA) BLU. ZEL
(CH I D Tukey-Kramer fIE(C K DFEHREZITLNELZ. **P<0.01, a.u. (MEREfIZRLET,

FY 2025 No.1, 10 April 2025 Consecutive Number 242



The Neuroscience News

22

AIHKRERD (B2B, O) . >FIRpEMNRLeND L%
R LUFELZ,

SYNCit-KZ BB\ CHIGERTEF (PFC) DEIEM —1—0O> D>
FTREIER LIz ETD D RS ARIEEN B 7R B BB b5 B (C 58
Flz1%5 U CENREMIEIREDMEN L, TILIR/ND—HLEFU
FUR(E3). Fe. BERBADRIEMET U RO BEIRIKEEA
EBITIDILERENE L. —A T BROEFZREET
TOCHBEBERYTILYKBILIFE ST PFCOSFT XN IR
EEMHEDCSVTHICEETHDIOEENRENELE. F
e  BRUER) A 2 (FERPCIRL(CEENRDIEEHRS
NnFELz. I, BIENBRIRS FTREEZ ULy~ U,
EEMENZFEEITITOERZEBO>CTVWD S EZREULET,
= (C. PFCICHTBCaMKIIAE (C K> THRIETRERDTILY
EIBMAMIEI SN &N S, LTPEED FHB N IEIRIE R 145
Ei(ORSLBEDO TS T EEOMDELE,

KRR (E BHETIL, BERER €L TIin vivocDFT
AFHERREVNDSZEMNRT TO—FICKD. INFTHREREL
SIEIBIREREOEEDIRE(CS T T XA ZHABEHD TS E
BEMZ "L, PFCHBEIRAR K ZRIRT PR ELTCEERLRF=Z
BSZEZPASMNCUE U, T RREIEEHREEIRA IR
RDIEEZSISHI IR, BIRERFDHRST. FB -5
1B, E5CEBEMERERRCEHXEZSZDARENDDE
T FERNCE. SO FTXREHHZRN E Uiz iEk
WEECEBIRESAREAOGANBFENET,

(88> v—FIL]

Prefrontal synaptic regulation of homeostatic sleep
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pressure revealed through synaptic chemogenetics.
Sawada Tt, Iino YT, Yoshida Kt, Okazaki Ht, Nomura ST,
Shimizu C, Arima T, Juichi M, Zhou S, Kurabayashi N,
Sakurai T, Yagishita S, Yanagisawa M *, Toyoizumi T,
Kasai H *, Shi S *.(tequal contribution, *corresponding
author)

Science. 2024 Sep 27;385(6716):1459-1465.
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A genetic program controlling contralateral axon projections
in the nervous system

National Institute of Genetics, Graduate School for Advanced Studies, Sokendai

Yan Zhu

The genetic program that controls the binary division of neurons into contralateral-projection and
ipsilateral-projection neurons is poorly understood. In this paper, we showed for the first time a
globally-acting, evolutionarily conserved gene regulatory mechanism, involving a pair of basic helix-
loop-helix transcription factors Nhlh1&2, that is essential for the specification of all floor plate-
crossing commissural neurons from the spinal cord to the midbrain.

Most animal species in the animal kingdom are
bilaterians, meaning they have bilaterally symmetrical
body plan including the nervous system. For
bilaterians to locomote and to perceive the sensory
world, neurons that specialize in communicating
between the two halves of the nervous system
become absolutely indispensable. These neurons,
called commissural neurons, send their axons across
the midline of the neural tube to contact neurons on
the other side. Substantial amount of progress has
been made in understanding the molecular guidance
mechanisms that ensure the proper midline crossing
of commissural axons. By contrast, the gene
regulatory network that determines the commissural
fate of these neurons was poorly understood. It is the
unravelling of this question that our study (Masuda et
al., 2024) has made contribution to.

Our investigation started when I first arrived at the
National Institute of Genetics (NIG) from previously
worked in Dr. Fujio Murakami sensei’s lab at Osaka
University on questions concerning the long-distance
neuronal migration during the construction of mouse
brains. I was intrigued by mechanisms that control
the termination of neuronal migration. To probe into
this question, my colleague Masuda san and 1
performed an RNA-seq experiment to compare the
transcriptomes between the migrating and the
migration-terminated pontine neurons in the mouse
hindbrain. At the time, I was well aware that our
experiment could also address un-answered questions
regarding the development of commissural neurons.
This is because pontine neurons are essentially
commissural neurons that undergo long-distance

spinal cord

hindbrain

migration. This characteristic means that migrating
pontine neurons are pre-crossing commissural
neurons (axons not reaching the midline yet), whereas
migration-terminated pontine neurons are post-
crossing (axons already crossed the midline). Hence,
our RNA-seq experiment was in effect also comparing
the transcriptomes between the pre- and the post-
crossing commissural neurons, which could lead to
identification of molecules that are important for
defining commissural traits. Therefore, our strategy
could potentially kill two birds with one stone.

From the RNA-seq data, we identified a pair of
basic helix-loop-helix (bHLH) domain-containing
transcription factors (TF), Nhlhl and Nhlh2, which
were highly enriched in the pre-crossing/migrating
population of pontine neurons. We then searched for
Nhlh1/2 DNA binding sequences across the genomic
loci of genes that were enriched in pre-crossing/
migrating pontine neurons. Interestingly, Robo3, the
key guidance receptor for commissural neurons,
came out on top. In mammals, Robo3 makes complex
with DCC and together guide commissural axons
towards the midline in response to Netrin. Robo3 is
expressed almost exclusively in the floor-plate
crossing commissural neurons and its expression
becomes quickly down-regulated in the post-crossing
commissural neurons. We hypothesized that Nhih1/2
are the TFs that transactivate Robo3 in commissural
neurons, hence determine the commissural fate. We
tested and proved this hypothesis with the following
experiments. First, ectopic expression of Nhlh1/2
induced ectopic expression of Robo3. Second, we
generated mouse lines harboring loss-of-function

midbrain

control

control

Nhlh1/2 mutant

~

Tag1

NF
Tag1

Nhlh1/2 mutant

control Nhlh1/2 mutant

Figure 1: Complete lack of axons crossing the midline of the neural tube in Nhlh1/2 double mutant mice.
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mutants of both Nhlhl and NhIh2, and found that the
double mutant lacks all floor-plate crossing
commissural axons from the spinal cord to the
midbrain, phenocopying the Robo3 knockout. Third,
Robo3 was down-regulated almost to an un-detectable
level in the Nhlh1/2 double mutant. Fourth, we
identified a distal enhancer element upstream of
Robo3 that contains four adjacent Nhlh1/2 binding
sites that is responsible for Nhlh1/2 mediated Robo3
transactivation. This series of experiment uncovered
Nhlh1/2 as the master transcriptional regulator that
globally controls the floor plate-crossing commissural
axon projections in mice.

Isthis molecular mechanism conserved? Phylogenetic
analysis showed that Nhlh1/2 (either both paralogs, or
one of them) are present throughout the vertebrate
lineage. Nhlh1/2 orthologs are also present in the
invertebrates but there they might carry out functions
unrelated to commissural neurons. We examined the
expression of Nhlh1/2 in relation to Robo3 in chick,
and found very similar expression patterns as those in
mice. Crucially, ectopic expression of Nhlh1/2 in chick
also induced ectopic Robo3 expression, suggesting
that Nhlh1/2 is highly likely to be a conserved
mechanism for specifying commissural neurons
throughout the vertebrates.

However, there was one observation that had been
bugging us: Nhlh1/2 showed broader expression than
that of Robo3, in other words, Nhlh1/2 appeared to be
expressed in some Robo3-negative neuronal
populations, such as the motor neurons. This begged
the question of how the activity of Nhlh1/2 is regulated
in different neuron classes in order to achieve Robo3
expression specificity. We envisaged that Nhlh1/2
could either be inhibited or activated by repressors or

co-activators, respectively. In the paper, we described
one such repressor, Isll, a homeodomain TF. Isll
overexpression suppressed Nhlh1/2 mediated Robo3
induction, and inhibited development of commissural
axon projection. Recently, we have found that Nhlih1/2
activity could be promoted by the co-existence of
neuron-class specific Lhx family TFs (Masuda et al.,
unpublished). Our findings elucidate a gene regulatory
strategy where a globally-acting conserved mechanism
(Nhlh1/2) intersects with neuron class-specific
regulators (Isll, Lhx, etc.) to control the binary
partitioning of neurons into commissural and
ipsilateral-projecting types.

[Author’s note]

The author would like to thank all colleagues involved
in this study. Ms. Aki Masuda has been instrumental in
carrying out the RNA-seq experiment in house and in
performing many of the subsequent gain- and loss-of
function studies in mice. We would not have started
the generation of Nhlh1/2 double mutants promptly if
it was not for the encouragement from Dr. Tatsumi
Hirata, and the help and advice from Dr. Rieko Ajima
and Dr. Yumiko Saga from the NIG mouse unit. When
we needed to examine the function of Nhlh1/2 in the
mouse spinal cord as well as performing luciferase
assays, we relied on the expertise from Dr. Kazuhiko
Nishida from Kansai Medical University. And it was Dr.
Avihu Klar and Ms. Marah Bakhtan from Hebrew
University in Israel who first noticed the enhancer
element containing consecutive Nhlh1/2 binding sites
in the distal region of Robo3 locus and thereafter
performed a series of reporter assays in chick spinal
cord.
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Model: Transcription factors Nhlh1/2 bind to an enhancer region of the guidance receptor Robo3 and
activate its transcription. Depletion of Nhlh1/2 results in a large reduction of Robo3 expression and
consequentially failure of axons crossing the midline of the neural tube. The activity of Nhlh1/2 is refined
by neuronal class or subclass specific regulators, such as Isl1, and possibly Lhx family members.
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Evolutionary changes leading to efficient glymphatic
circulation in the mammalian brain

Narufumi Kameya, Itsuki Sakai, Kengo Saito,
Toshihide Hamabe-Horiike, Yohei Shinmyo,
Mitsutoshi Nakada, Satoru Okuda & Hiroshi
Kawasaki

Nature Communications 15 : 10048 (2024)
https://doi.org/10.1038/s41467-024-54372-1
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http://www.narishige.co.jp/japanese/index.html

o ST/ AATOM|RASH

Miltenyi Biotec K.K.
https://www.miltenyibiotec.com/
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