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Warm greetings and best wishes for a successful and
prosperous year 2025

The Korean Society for Brain and Neural Sciences (KSBNS), with over 5,000 members,
stands as Korea's leading neuroscience organization. We provide a dynamic platform
for collaboration among neuroscientists, clinicians, and global experts, bridging basic
science, applied research, and clinical practice. This success would not have been
possible without our valued partners’ unwavering support and interest, for which we are
deeply grateful.

In 2025, we are proud to host the 28th Annual International Conference, K-Brain 2025
& The 3rd CJK Neuroscience Meeting, from August 24 to 27 at Songdo Convensia,
Incheon. This event will bring together over 5,000 participants and feature over 50
symposia, including 20 CJK symposia. The conference will include top researchers from
Korea and leading international scholars, particularly from China and Japan.

The conference, in collaboration with China and Japan (CJK), will feature a diverse and
dynamic program, including Plenary and keynote lectures by distinguished scientists,
Symposia on cutting-edge topics in neuroscience, Sessions led by and for early-
career researchers, Editor’s sessions including a Nature Masterclass and an extensive
exhibition, fostering connections between researchers, industry, and clinicians.

We have developed sponsorship packages to support the conference and year-
round society activities. By becoming a sponsor, you will play a vital role in advancing
neuroscience research and innovation, both domestically and internationally. Your
support will also provide unparalleled opportunities to connect with top researchers,
institutions, and industry leaders in the neuroscience community.

Your continued engagement is crucial in enabling KSBNS to remain at the forefront of
global neuroscience efforts. We invite you to join us in this exciting endeavor as a valued
sponsor.

Thank you for your consideration and support.

Sincerely,

C. Justin Lee
President
Korean Society for Brain and Neural Sciences (KSBNS)
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Organizing Committee

Title

President

Vice President

Secretary-General
Vice Secretary-General

Chairperson

Members

Chairperson

Members

Chairperson
Vice Chairperson

Members

Members

Chairperson

Members

Name Affiliation
C. Justin Lee Institute for Basic Science
Won Do Heo Korea Advanced Institute of Science and Technology

Sung-Jin Jeong Korea Brain Research Institute

Chul Hoon Kim Yonsei University
Sang Jeong Kim Seoul National University
Hoon Ryu Korea Institute of Science and Technology
Greg Seong-Bae Suh Korea Advanced Institute of Science and Technology
Eunji Cheong Yonsei University
Min-Ho Nam Korea Institute of Science and Technology
General Affairs Committee
Sung Bae Lee Daegu Gyeongbuk Institute of Science and Technology
Yeowool Huh Catholic Kwandong University
Hyoung Kim Seoul National University
Soo-Jin Oh Korea Institute of Science and Technology
Wookyung Yu Daegu Gyeongbuk Institute of Science and Technology
Treasury Committee
Hosung Jung Yonsei University
Boyoung Lee Institute for Basic Science
Eun-Mi Hur Seoul National University
Scientific Program Committee
Jaewon Ko Daegu Gyeongbuk Institute of Science and Technology
Jong-Cheol Rah Korea Brain Research Institute
Ain Chung Korea Advanced Institute of Science and Technology
Hosung Jung Yonsei University
Eunha Kim Korea University
Jae-Ick Kim Ulsan National Institute of Science and Technology
Jeongjin Kim Korea Institute of Science and Technology
Ji-Woon Kim Kyung Hee University
Minah Kim Seoul National University
Wuhyun Koh Institute for Basic Science
Seok-Kyu Kwon Korea Institute of Science and Technology
Eunee Lee Yonsei University
Kwang Lee Daegu Gyeongbuk Institute of Science and Technology
Sangkyu Lee Institute for Basic Science
Sue-Hyun Lee Seoul National University
Yangkyun Oh Ewha Womans University
Jihye Seong Seoul National University
Min-Kyoo Shin Seoul National University
Chang Ho Sohn Korea Advanced Institute of Science and Technology

Seng Bum Yoo Sungkyunkwan University

Funding Committee

Hyung Jin Choi Seoul National University
Nakwon Choi Korea University
Euitae Kim Seoul National University Bundang Hospital
Min Soo Kim Korea Institute of Science and Technology
Sun Kwang Kim Kyung Hee University
YoungSoo Kim Yonsei University
Hyosang Lee Daegu Gyeongbuk Institute of Science and Technology

Se Hee Min ASAN Medical Center



KSBNS 2025

The 28" Annual Meeting of The Korean Society for Brain and Neural Science: K-Brain 2025 & The 3" CJK Neuroscience Meeting (_g
)
a
e o LJ @)
Organizing Committee :
3
.
Title Name Affiliation
JiYoung Mun Korea Brain Research Institute
Alan Jung Park Seoul National University
Members Joomin Park Institute for Basic Science
Min-Woo Park Scitech Korea
Junghwan Shin Seoul National University
Policy Committee
Chairperson Chul Hoon Kim Yonsei University
Publications Committee
Chairperson Sung Joong Lee Seoul National University
Donghoon Kim Dong-A University
Members Eun Jeong Lee Ajou University
Young-Gyun Park Korea Advanced Institute of Science and Technology
Awards and Recognition Committee
Chairperson Ki Duk Park Korea Institute of Science and Technology
Kihoon Han Korea University
Members Eun Mi Hwang Korea Institute of Science and Technology
Jong-Hyun Park Korea Institute of Science and Technology
Public Relations Committee
Chairperson Bo-Eun Yoon Dankook University
Dong-Seon Chang Curious Brain Lab
Han Kyoung Choe Daegu Gyeongbuk Institute of Science and Technology
Heejung Chun Yonsei University
Members . .
Jung Ho Hyun Daegu Gyeongbuk Institute of Science and Technology
Obin Kwon Seoul National University
Soo Hyun Park Korea Advanced Institute of Science and Technology
International Affairs Committee
Chairperson Yong-Seok Lee Seoul National University
Myunghwan Choi Seoul National University
Members ChiHye Chung Konkuk University
Ja Wook Koo Korea Brain Research Institute
Members Keiko Tanaka-Yamamoto Korea Institute of Science and Technology
Education Committee
Chairperson Seung-Hee Lee Korea Advanced Institute of Science and Technology
Min Whan Jung Korea Advanced Institute of Science and Technology
Gunsoo Kim Korea Brain Research Institute
Members Jaekyung Kim Korea Advanced Institute of Science and Technology
JinALee Hannam University
Hyeyoung Shin Seoul National University
Sectional Committee
Chairperson Min Soo Kim Korea Institute of Science and Technology
Member Services Committee
Chairperson June Hahn Boehringer Ingelheim
Election Committee
Chairperson Ik-Hyun Cho Kyung Hee University
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Time

13:00-19:00

Time

8301200

12:00-13:00

13.00-14:55

14:55-16:00

15:00-16:35

16:35-16:40
16:40-16:55
16:55-17:35
17:35-17:40

17:40-18:30

18:30-19:00

Program at a Glance

August 23
Hall 1 Grand Ballroom | Premier Ballroom A | Premier Ballroom B Premier Ballroom G| Rm.113-115 |  Rm.116-118 Rm.204-205 Rm.206-207 Rm.104-106 RmA07-109 | Rm.110411 |
Satellite Meeting
(The KSBNS Glia
Section Satellite
Symposium)
Neuroglia in
physiology and
pathophysiology
August 24
Hall 1 Grand Ballroom | Premier Ballroom A | Premier Ballroom B Premier Ballroom G| Rm.113-115 | Rm.116-118 Rm.204-205 Rm.206-207 Rm.104-106 RmA07-109 | Rm.110411 |
Satellite Meeting
(The KSBNS Glia
Section Satellite
Symposium)
Neuroglia in
physiology and
pathophysiology
Registration
ymposium 1 ymposium2  Symposium 3 ymposium 4 ymposium 5 ymposium 6
Molecular and  Mechanotransduction ~ Neurogliain ~ Novelinsightsin  The brainstem:  Exploring the
circuit-level intheperipheraland  diseases of sleep regulation  a critical conduit  neuroscience
understanding  central nerve system cognition and function for body-brain of general
of memory and signaling anesthesia
memory related
disorders
Break
i Special Session 1
Poster Session 1 Cutting-edge
(13:00-18:00) approaches
to decoding
dementia: from
genomics to
neuropathology
Break
Opening Ceremony
Award Lecture 1
Break
KSBNS Plenary
Lecture 1
Matteo Carandini
Break
Presidential
Dinner

19:00-20:30

(Grand ballroom C)

August 25

8:30-10:25

10:25-10:35

10:35-12:30

12:30-13:30

13:30-14:20

14:20-14:30

Grand Ballroom | Premier Ballroom A| Premier Ballroom B Premier Ballroom G|~ Rm.113-115 | Rm.116-118 Rm204205 | Rm206207 | Rm104106 | Rm107-109 | Rm.A10411 |

Symposium 7 Symposium 8 Symposium9  Symposium 10 Special Session2 Symposium 11
Neuromodulation Gene delivery Translational  Synaptic balance (9:15-10:25) Neural codes
inpsychiatry: to the brain: and clinical in memory, INSCOPIX across sensory
fromaircuitto applications in life neuroscience: homeostasis, and 2P miniature  systems: insights
psychopharmacology sciences and gene precision network stability microscope into perception
therapy convergent seminar and behavior
medicine
for treating
intractable
diseases, pain, and
Poster Session 1 central nervous
(8:30-12:30) system trauma
Break
Special Lecture1 Symposium 12 ymE 13 Symposium14  Symposium15 Symposium 16  Symposium 17 Educ. Session 1
(11:45-12:35)  Diverse aspects of Synapse function  Decoding the Integrative Recentadvances  Transforming (10:35-13:00)
WonDoHeo  social behaviors:  and diseases cerebellum in approachesto in functional ~ brain networks - Optical techniques
recognition, health and disease neurodegeneration:  observation of  neuromodulation in neuroscience
remembering, and insights from ion channels strategies for
reacting multiomics, and synaptic  neuropsychiatric
inflammation, and transmission disorders
cellular pathways
Luncheon Luncheon Luncheon Luncheon Luncheon
Seminar Seminar Seminar Seminar Seminar
ZEISS Noldus CrestOptics S.p.A. IVIM Technology, ~ Korea Otsuka
(12:35:13:05) Information (12:35:13:05) Inc. Pharmaceutical
Technology - (12:35:13:05) (12:35:13:05)
Scitech Korea
(12:35:13:05)
CJK Plenary
Poster Session2 ~ Lecture 1 Special Session 4
(13:30-18:00) Hailan Hu (13:00-17:55)
Break
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Program at a Glance

Special Session3 Symposium 22

Symposium 23

Parkinson’s  Hurting inside and Neuromodulation

disease: Unmet

out: sensing pain

sequencing-based needs between and nausea

clinical practice

neurosciences  and basic research

Poster Session 2 posium18  Symg 19 ymE 20 Educ.Session2  Symposium 21
(13:30-18:00)  The brain-body-  Taste sensing Updates on autism  (15:30-17:30) Innovations in
14301625 microbiome axis: from the tongueto  models and History of imaging- and
a key to regulate the brain potential rescue  neuroscience
ingestion and strategies approaches in
beyond
16:25-17:40
Presidential
17:4018:30 Lecture 1

August 26

Benjamin Deneen

Grand Ballroom | Premier Ballroom A | Premier Ballroom B | Premier Balloom G| Rm.113-115 | Rm.16-118 Rm.204-205 Rm.206-207 Rm.104-106 Rm.107-109 Rm.110-11

8301025

10:25-10:35

10:3512:30

12:3013:30

13:30-14:20

1420-14:30

14:30-16:25

16:2517:40

17:40-18:30

9001055

10:55-11:05
11:05-11:55

11:5512:30

12:30-14:25

14:25-14:30
14:30-15:20

15:2015:30
16:30-16:00

Poster Session 2
(8:30-12:30)

Poster Session 3
(13:30-18:00)

in the brain: new
understanding
and emerging
methods

Special Session5 Symp 24 ymp 25 Symp 26 ymp 27 Symposium28  Symposium 29
Hormonal and Convergent  Decoding neuro-  Neuroscience- Decoding Epilepsy: from Decoding the
neural control  mechanisms for glialinteractions: ~inspired Al: Inhibition: the gene to circuit neurobiology
of metabolism  axon regeneration the critical role  computational interplay of of acupuncture
inobesityand  and CNSrepair  of ion channels insights into GABA, chloride, through modern

diabetes from molecules to biological and astrocytes in neuroscientific
behaviors and artificial  neural function in approaches
intelligence  health and disease
Break
Special Lecture 2 ymposium 30 ymE 31 Symposium32  Symposium33 Special Session6 Symposium 34
(11:35-12:35) Precise dissection  Frontiers in Connectingthe  Neuroscience of Spotlight on sexual ~ Local mRNA
Mickael Tanter of structural and addiction: Dots: illuminating  schizophrenia: dimorphism:  translation in axon
functional features  linking neural the brain from  from structureto  analyzing the development,
invisual system  mechanisms connectivity to function importance of health and
to public health function sexand gender function
strategies analysis in
neuroscience
research
Luncheon Luncheon Luncheon Luncheon Luncheon
Seminar Seminar Seminar Seminar Seminar
Handok (12:35-13:05) Bruker Bio-Medical  Bruker Korea Co.,
(12:35-13:05) Fluorescence  Science Co., Ltd. Ltd
Microscopy (12:35-13:05) (12:35-13:05)
(12:35-13:05)
CJK Plenary
Lecture 2
Inhee Mook-Jung
Break
Symposium 35  Symposium36  Symposium37  Symposium38  Symposium39  Symposium 40 Symposium 41
Synaptic Computational ~ Cross-regional Molecular probing Next-generation Basic and Pleiotropic roles
development, neuroethology brain circuit of cognitive genetically translational of mitochondria in
function, and brain  of social and development: processes encoded sensors  researches on neurobiology
disorders cognitive from neural and actuators for  myelination and
behaviors differentiation to brain exploration  demyelination
functional
KSBNS Plenary
Lecture 2
Matthew
Rushworth

Educ. Session 3
(10:00-12:30)
Miniature brain
models: from
generation to
application in
studying brain
development and
function

Educ. Session 4
(16:00-18:00)
Advancing
neuroscience
futures: a career
development
workshop

Special Session 4
(13:00-17:55)

Nature
Masterclasses
(09:00-17:00)

Hall1 Grand Ballroom | Prermier Ballroom A | Premier Ballroom B  Premier Balloom G| Rm.113-115 | Rm.116-118 Rm.204-205 Rm.206-207 Rm.104-106 RmA07-109 | RmA10111 |

Poster Session 3
(9:00-12:00)

ymp 42 ymp 43  Symp 4 ymp 45 Symposium 46
Unlocking Astrocyte Audiovisual Brain cell atlas Emerging
pathophysiological heterogeneity processingin  and technology mechanisms
and novel from neural rodents and in white
therapeutic networks to marmosets matter injury:
mechanisms for behaviors autoimmunity,
mood disorders: vascular
insights from dysfunction, and
synapse research lipid metabolism
Break
CJK Plenary
Lecture 3
Ikue Mori
Break
Award Lecture2  Symposium 47 Y ium 48 Y 49 ymposium 50 ymp 51
(13:00-14:25)  Recentinsights ~ The molecular, Emergence, Decoding GPCR  Cognitive and
into molecular cellularand  maintenance, and signaling: computational
orchestration circuitry entrainmentof  innovations in neuroscience
of synaptic mechanism of ~ circadian clocks:  neuroscience in nonhuman
transmissionand  painanditch  from molecules to research primate
neural circuit networks
modulation
Break
Presidential
Lecture 2
Peter Walter
Break

Closing Ceremony

Educ. Session 5
How to write
impactful
papers?
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Poster Session 1
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Poster No. Session Poster Display Presenter Presence Posting
Poster 8.24 13:00 - 8.25 12:30
P-001 - P-282 Session 1 [Exhibition/Poster Hall]

@ Coffee booth

Removal

8.24 15:00 - 16:35 | 8.2412:00 - 13:00 | 8.2512:30 - 13:00

Poster No. Category

P-001 ~ P-059 Mechanisms of Brain Disorders
P-060 ~ P-143 Molecular and Cellular Neuroscience
P-144 ~ P-161 Neuroengineering

P-162 ~ P-188 Others

P-189 ~ P-213 Synapses and Circuits

P-214 ~ P-262 Systems and Computational Neuroscience
P-263 ~ P-282 Translational and Clinical Neuroscience
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Poster Session 2
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Poster No. Session Poster Display Presenter Presence Posting Removal %
(]
P28~ P64 o o b ] 8.2516:25- 17:40  8.2513:00- 13:30  8.26 12:30 - 13:00 -
P-283 ~ P-341 Mechanisms of Brain Disorders >
P-342 ~ P-425 Molecular and Cellular Neuroscience %’_
P-426 ~ P-443 Neuroengineering
P-444 ~ P-471 Others
P-472 ~ P-495 Synapses and Circuits
P-496 ~ P-545 Systems and Computational Neuroscience
P-546 ~ P-564 Translational and Clinical Neuroscience
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Poster Session 3
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Poster No.

P-565 ~ P-844

Session Poster Display Presenter Presence Posting Removal
Poster 8.26 13:30 - 8.27 12:00 . . PYSRTY 0N - 19-
Session 3 [Exhibition / Poster Hall] 8.26 16:25 - 17:40 | 8.26 13:00- 13:30 = 8.27 12:00 - 12:30

Poster No. Category

P-565 ~ P-621 Mechanisms of Brain Disorders
P-622 ~ P-706 Molecular and Cellular Neuroscience
P-707 ~ P-723 Neuroengineering

P-724 ~ P-751 Others

P-752 ~ P-776 Synapses and Circuits

P-777 ~ P-825 Systems and Computational Neuroscience
P-826 ~ P-844 Translational and Clinical Neuroscience
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Plan

m Coffee Booth

premier Ballroo™ - L 7 | 3 T

e 1
‘\ |
| o—
gymposium / -_l-]—— Secretariat  Press Center
g {hcheon .

Special Session /

CJK Meeting

Opening / Closing/
Lecture / Symposium /
Se:

Location
Grand Ballroom A+B = Opening/ Closing/ Lecture / Symposium / Special Session / Award Ceremony
Grand Ballroom C Presidential Dinner
Premier A Symposium
Premier B Symposium / Luncheon
Premier C Symposium / Educational Session
2F 206+207 Symposium / Luncheon / Educational Session
204+205 Symposium / Special Session
208 (Board Room) CJK Meeting
203 (Board Room) Preview Room
201 Secretariat Room
202 Press Center
VIP VIP Room

Coffee Booth @ Photo Zone @ Welcome Booth
Hall 1 —
| |

Exhibition / Poster

qtional
ion

VIPRoom  Nature 102+103
Masterclasses Cloakroom

Location Plan
104+105+106 Educational Session / Symposium
107+108+109 Symposium / Special Session

110+111 Nature Masterclasses

1F 113+114+115 Symposium
116+117+118 Symposium / Luncheon
112 VIP Room
102+103 Cloakroom
Hall 1 Exhibition / Poster
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@ Coffee booth

Name of Company B-N. Name of Company
Nikon Instruments Korea 54 Packgene Biotech
Chinese Neuroscience Society 55, 56 GaonBio
4 Hanwha Life Financial Services 57 Sang Chung Commercial Co., Ltd.
5 Cyagen 58, 59 BIOENGINE Inc.
6 VIUS Inc 60, 61 RWD Life Science Co., Ltd.
7 Nanoglia, Inc. 62, 63 IVIM Technology, Inc.
8 Bioclone Corp. 64, 65 Flashomics Corp.
9 DAWINBIO 66, 67 Bio-Medical Science Co., Ltd.
10 Neumous Inc. 68, 69 Live Cell Instrument Co. Ltd.
1" EVIDENT KOREA CO.,LTD 70 Experimental Neurobiology
12 SpikeGadgets 71 JINSUNG INSTRUMENTS, INC.
13 RAONBIO 12 Lifetech Inc.
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Exhibition Booth Map

B-N. Name of Company B-N. Name of Company
14 Ezdiatech Inc. 1 Bio-imaging Data Curation Center
15 KOMABIOTECH (Korea Basic Science Institute)

16,17 Thermo Fisher Scientific 74 MedChemExpress
18 CHAYON Loaboratories Inc. 75 New England Biolabs Korea
19 VIVO Solutions 76 LNP solution Inc.
20 Neurogrin 77 Tomocube

21,22 Kim & Friends 78 Cell Signaling Technology

23,24 JW Pharmaceutical 79 DAON BioSciences
25 Bruker Korea Co.,Ltd 80 Korea Institute of Science and Technology BSI
26 MAGICTREE 81 Ajou University Medical Center

27,28, 30, 31 | Scitech Korea Inc. 82 KRIBB NPRC

29 Bruker Fluorescence Microscopy 83 Daegu-Gyeongbuk Medical Innovation

32,33 | Cellution Inc. Foundation o
34 Ecocell Co., Ltd 84 Seoul National University Hospital Brain Bank %
35 ZEISS 85 15t PhileKorea @
3% | Preclina nc. 86 | MIRAESTC >
37 IBS Center for Cognition and Sociality 87 MDPI Korea <
38 B2BIO, Inc. 88 ITSBIO
39 Bio-Techne Korea 89 Youngln Scientific
40 Rhino Bio, Inc. 90 Metlife
a4 MDxK 91,92 Hanmi Pharmaceutical
42 Takara Korea Biomedical Inc. 93, 94 Korea Otsuka Pharmaceutical

43,44 IMsystem Co., Ltd. 95 GemPharmatech
45 Optic Solution 96 NeuroLynx
46 Tecsco Korea Co.,LTD. 97 DONG-A ST
47 Signal Transduction and Targeted Therapy 98 Novonordisk
48 Woosung Cryotech Co,.LTD 99 Handok
49 Transcend Vivoscope 100 VectorBuilder Inc.

50, 51 SClcube Co., LTD. (Leica Microsyctems) 101 Johnson&Johnson

52,53 Gbrain Inc. 102 IWOO SCIENTIFIC CORPORATION
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Presidential Lecture 1

Glial control of brain circuits and brain tumors

Benjamin Deneen (Baylor College of Medicine)

ICETS August 25 17:40-18:30  {ZZIM Grand Ballroom
C. Justin Lee (Institute for Basic Science)
C. Justin Lee (Institute for Basic Science)

Pioneer in Glial Biology and Cancer Neuroscience

Discovered that astrocytes regulate brain circuits governing memory, pain, emotion, and sensory processing.
Identified molecular pathways by which astrocytes interact with neurons during health and disease.
Pioneered the field of cancer neuroscience, linking glioma progression with neural circuitry.

Published 100+ papers in Nature, Science, Neuron, and other leading journals.

Main Publication

- Learning-Associated Astrocyte Ensembles Regulate Memory Recall — 2025, Nature

- Induction of astrocytic Slc22a3 regulates sensory processing through histone serotonylation — 2023, Science
- Inhibitory input directs astrocyte morphogenesis through glial GABABR — 2023, Nature

- PIK3CA variants selectively initiate brain hyperactivity during gliomagenesis — 2020, Nature

- |dentification of diverse astrocyte populations and their malignant analogs — 2017, Nature Neuroscience

Key Publication

- 0'Donnell Award (2024), Texas Academy of Medicine, Engineering, Science and Technology
-NINDS Qutstanding Investigator Award (2023)

- Sontag Foundation Distinguished Alumni Award (2023).

- DeBakey Excellence in Research, Baylor College of Medicine (2015, 2021).

- Appointed Dr. Russel J. and Marian K. Blattner Endowed Chair at BCM (2019).

- Scientific Research Award (2017), National Multiple Sclerosis Society

- Distinguished Scientist Award (2011) Sontag Foundation

-V Scholar Award (2010) V Foundation for Cancer Research
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Presidential Lecture 2

Targeting the Cell’s Stress Pathways for Therapeutic Benefit

Peter Walter (Altos Labs)
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Bong-Kiun Kaang (Institute for Basic Science) 5

Dr. Peter Walter is a world-renowned scientist whose pioneering work on the Integrated Stress Response (ISR) has profoundly influenced our
understanding of brain function and cognitive disorders. He discovered ISRIB, a small-molecule ISR inhibitor that enhances memory without
toxicity, and identified its molecular target, elF2B. His recent studies, in collaboration with Dr. Mauro Costa-Mattioli, explore the role of ISR
in neurological diseases such as Down syndrome, addiction, and traumatic brain injury. Dr. Walter's research has catalyzed industry efforts to
develop ISR-targeted cognitive enhancers and has earned him prestigious honors, including the Lasker Award and the Breakthrough Prize.
-1997-2022 Howard Hughes Medical Institute (HHMI)

-1982-1983 Assistant professor at Rockefeller University from 1982-1983

-1983~2022 Professor at the University of California, San Francisco (UCSF)

- 2021~ Director of the Bay Area Institute of Science at Altos Lab

Main Publication

- Translation from the 5" untranslated region shapes the integrated stress response - 2016, Science

- Pharmacological brake-release of mRNA translation enhances cognitive memory - 2013, Elife

- The unfolded protein response in fission yeast modulates stability of select mRNAs to maintain protein homeostasis - 2012, Elife
- Unfolded proteins are Ire1-activating ligands that directly induce the unfolded protein response - 2011, Science

- An ER-mitochondria tethering complex revealed by a synthetic biology screen - 2009, Science
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KSBNS Plenary Lecture 1

The odds of a decision

Matteo Carandini (University College London)
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Seung-Hee Lee (Korea Advanced Institute of Science and Technology)
C. Justin Lee (Institute for Basic Science)

Dr. Carandini’s research focuses on understanding large-scale neural computations in the mouse brain and their impact on perception and
cognition. A pioneer in neural recording technology, Dr. Carandini is the leader of the Neuropixels consortium, which has revolutionized
electrophysiology by enabling the simultaneous recording of thousands of neurons. He is also a founding member of the International Brain
Laboratory (IBL), a global collaboration dedicated to unraveling decision-making mechanisms across the mouse brain. Beyond his groundbreaking
research, Dr. Carandini is a strong advocate for open-access publishing and scientific collaboration. His work is widely cited, and he has served
as a keynote and plenary speaker at major neuroscience conferences, including SfN and FENS.

Education

-1990, Laurea in Mathematical Physics, University of Rome

-1995, PhD in Neural Science, New York University, “Linearity, gain control, and spike encoding in the primary visual cortex”
- 1996, Postdoctoral fellow, Northwestern University

- 1997, Research Associate, New York University

- 1998, Oberassistent, University of Zurich and ETH Zurich

Main Publication
- Peters, Fabre, Steinmetz, Harris, and Carandini, Striatal activity topographically reflects cortical activity patterns, Nature, 2021

- Bugeon, Duffield, Dipoppa, Prankerd .., Isogai, Carandini, and Harris, A transcriptomic axis predicts state modulation of cortical interneurons,
Nature, 2022

- Bimbard, Sit, Lebedeva, Bai Reddy, Harris, and Carandini, Behavioral origin of sound-evoked activity in visual cortex, Nature Neuroscience, 2023

-Van Beest, Bimbard, Fabre, Dodgson, Takacs, Coen, Lebedeva, Harris, and Carandini, Tracking neurons across days with high-density probes,
Nature Methods, 2024

- International Brain Laboratory et al, Reproducibility of in vivo electrophysiological measurements in mice, elife, 2025
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KSBNS Plenary Lecture 2

Building mental models for flexible behaviour in humans
and macaques

Matthew F. S. Rushworth (University of Oxford)

I8 August 24 17:40-18:30 (2T Grand Ballroom
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Min Whan Jung (Korea Advanced Institute of Science and Technology)

Conducted groundbreaking research on neural circuits involved in decision-making, learning, and social cognition.

Made significant contributions to understanding the roles of the frontal lobe and cingulate cortex.

Developed innovative research methods by integrating various techniques such as fMRI, EEG, diffusion-weighted imaging, and transcranial
magnetic stimulation. Elucidated mechanisms for learning from personal experience and observing others’ behavior.

His research has had a substantial impact on understanding cognitive flexibility, adaptive decision-making, and social behavior disorders. As a
Fellow of the Royal Society, he continues to provide new insights into the brain's capacity for complex thought and behavior.

Main Publication
- Sallet, Jérome, et al. "Social network size affects neural circuits in macaques." Science 334.6056 (2011): 697-700.
-Kolling, Nils, et al. "Neural mechanisms of foraging." Science336.6077 (2012): 95-98.

- Rushworth, Matthew FS, et al. "Valuation and decision-making in frontal cortex: one or many serial or parallel systems?." Current opinion in
neurobiology 22.6 (2012): 946-955.

-Gould, lan C., et al. "Effects of decision variables and intraparietal stimulation on sensorimotor oscillatory activity in the human brain." Journal of
- Neuroscience 32.40 (2012): 13805-13818.

Key Publication
~Trier, Hailey A., et al. "Emotions and individual differences shape human foraging under threat." Nature Mental Health (2025): 1-22.

- Garud, Sankalp, et al. "Friend Request Accepted: Fundamental Features of Social Environments Determine Rate of Social Affiliation." bioRxiv
(2025): 2025-02.

~Trier, Hailey A, et al. "A distributed subcortical circuit linked to instrumental information-seeking about threat." Proceedings of the National
Academy of Sciences 122.3 (2025): 62410955121.

-Miyamoto, Kentaro, et al. "Asymmetric projection of introspection reveals a behavioural and neural mechanism for interindividual social
coordination." Nature Communications 16.1 (2025): 295.
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CJK Plenary Lecture 1

Decoding the neural mechanisms of depression: insights
through ketamine’s pharmacological lens

Hailan Hu (Zhejiang University)

IEZTE8 August 25 13:30-14:20 (2T Grand Ballroom
Greg Seong-Bae Suh (Korea Advanced Institute of Science and Technology)
Greg Seong-Bae Suh (Korea Advanced Institute of Science and Technology)

Pioneer in Emotion and Social Behavior Circuitry

- |dentified the neural mechanism underlying the winner effect, by which individuals increase their chance of winning after previous victories
- Discovered the neural mechanism of ketamine’s rapid antidepressant effects via the lateral habenula.

- |dentified how astroglial Kir4.1 channels drive bursting activity in depression models.

- Elucidated synaptic mechanisms of social dominance and hierarchy regulation in prefrontal cortex.

- Published extensively in Nature, Science, Neuron, and Nature Neuroscience.

Key Awards and Appointments

-IBRO-Kemali International Prize (2020) — for contributions to emotion circuitry and depression research.
-L'Oréal-UNESCO International Award for Women in Science (2022).

-Recognized by Cell Press as one of 50 Inspiring Scientists (2024).

- Professor and Dean at Zhejiang University School of Brain Science and Brain Medicine.

- Former faculty of Institute of Neuroscience, Chinese Academy of Sciences

Main Publication

- Ketamine blocks bursting in the lateral habenula to rapidly relieve depression — 2078, Nature

- Astroglial Kir4.1 in the lateral habenula drives neuronal bursts in depression — 2078, Nature

- Bidirectional control of social hierarchy by synaptic efficacy in medial prefrontal cortex — 2077, Science

- History of winning remodels thalamo-PFC circuit to reinforce social dominance — 2077, Science

- Circuits and functions of the lateral habenula in health and in disease — 2020, Nature Reviews Neuroscience
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CJK Plenary Lecture 2

Unlocking the gut-brain connection in Alzheimer's: vagus
nerve transport of pathogenic proteins as a BBB bypass for
therapeutic innovation

Inhee Mook-Jung (Seoul National University)
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Hoon Ryu (Korea Institute of Science and Technology)
Hoon Ryu (Korea Institute of Science and Technology)

Prof. Mook-Jung has been researching the pathogenesis of Alzheimer's disease (AD). She has been investigating the effects of amyloid beta and
tau on the normal physiology of brain cells (astrocytes, neurons, microglia, and endothelial cells of the blood-brain barrier). Additionally, she is
intrigued by the interaction between the peripheral immune system and the central nervous system in AD. Together with clinical specialists, she
has also investigated therapeutic targets and blood biomarkers for the early detection of AD. She has published more than 220 SCI papers and
holds 37 patents. Since 2020, Dr. Mook-Jung has been serving as the director of the Korea Dementia Research Center (KDRC).

Key Awards and Appointments

- 2023 - Order of Science and Technology Innovation Merit

- 2023 - President, The Korean Society for Neurodegenerative Disease

- 2021 - President, Women'’s Bioscience Forum

- 2020 - Korean Academy of Science and Technology (KAST), Physiology and Medicine Award
- 2015 - Korean L'Oréal-UNESCO For Women in Science Award

-2014-2015 - Delegate of Korea, Session of Alzheimer's Disease, OECD

Main Publication

- Differentiating visceral sensory ganglion organoids from induced pluripotent stem cells - 2024, Nat Methods
-Microglia Gravitate toward Amyloid Plaques Surrounded by Externalized Phosphatidylserine via TREMZ - 2024, Adv Sci
- Multi-Omics-Based Autophagy-Related Untypical Subtypes in Patients with Cerebral Amyloid Pathology- 2022, Adv Sci
- Transfer of a healthy microbiota reduces amyloid and tau pathology in an Alzheimer's disease animal model- 2019, Gut
- A Breakdown in Metabolic Reprogramming Causes Microglia Dysfunction in Alzheimer's Disease - 2019, Cell Metab
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CJK Plenary Lecture 3

Deciphering principles of molecular and circuit
mechanisms underlying animal behavior

Ikue Mori (Nagoya University)

I8 August 27 11:05-11:55 (2T Grand Ballroom

Dr. Ikue Mori is a distinguished neuroscientist who has elucidated the molecular, cellular, neural, and systemic mechanisms involved in learning,
memory, and decision-making using C. elegans as a model system.

She is also actively developing C. elegans-based animal models to investigate the molecular basis of human diseases and aging.

In recognition of her outstanding scientific achievements, she received the Medal of Honor with Purple Ribbon from the Emperor of Japan and
the Toray Science and Technology Prize in 2023. She has published numerous papers in high-impact journals including Nature and Science.

Key Awards and Appointments

- Awarded the Toray Science and Technology Prize (a prestigious neuroscience award in Japan) in 2023
-Medal of Honor with Purple Ribbon (awarded by the Japanese government for academic excellence) in 2017
- Chunichi Cultural Award in 2016

-Kihara Prize and Tokizane Award (First female recipient; prestigious neuroscience award in Japan) in 2013

- Received Saruhashi Prize for outstanding women scientists in Japan and Inoue Prize for Science in 2006

Education

- 2004 ~ Professor in Nagoya University, Japan

-1998-2004- Assistant Professor in Nagoya University, Japan

- 1989~1998 - Assistant Professor, Department of Biology, Kyushu University, Fukuoka, Japan
-1988- PhD. in C. elegans Genetics Washington University of Medicine, USA

1983 —M.S. in Population Genetics, Ochanomizu University, Japan

-1980 - B.S. in Biology, Ochanomizu University, Japan

Main Publication

- Context-dependent operation of neural circuits underlies a navigation behavior in Caenorhabditis elegans (2020) Proc. Natl. Acad. Sci. U. S. A.
117,6178-6188.

- Presynaptic MAST kinase controls opposing postsynaptic responses to convey stimulus valence in Caenorhabditis elegans (2020) Proc. Natl.
Acad. Sci. U. S. A. 117, 1638-1647

- Single-Cell Memory Regulates a Neural Circuit for Sensory Behavior (2016) Cell Rep. 14, 11-21.

- Regulation of behavioral plasticity by systemic temperature signaling in Caenorhabditis elegans (2011) Nat. Neurosci. 14, 984-992.
- Temperature sensing by an olfactory neuron in a circuit controlling behavior of C. elegans (2008) Science . 320: 803-7.

-Neural regulation of thermotaxis in Caenorhabditis elegans (1995) Nature , 376, 344-348.
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Special Lecture 1

Lighting up, controlling, and restoring neural signaling in
the living mouse brain

Won Do Heo (Korea Advanced Institute of Science and Technology)
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Professor Won contributed to the fields of bio-imaging and optogenetics by developing innovative tools and techniques

Focused on understanding cellular functions such as cell growth, migration, death, cancer metastasis, and brain functions through the lens of
signaling pathways. Also, he developed and utilized a variety of optogenetic and hio-imaging technologies, including the development of tools
like LARIAT and optoSTIM1and he published more than 160 papers, which are cited more than 12,000 times (H-index 54).

Key Awards

- Prize of Academic Excellence, KAIST (2022)

- Scientist of the Month, Korea Ministry of Education, Science, and Technology (2017)
- KAIST Kl Excellence Research Award, KAIST Institute (2016)

- Gyeongsang PEOPLE, Gyeongsang National University (2009)

-KOSEN award, The Global Network of Korean Scientists and Engineers (2003)

21njo97]

Main Publication

- Programmable mRNA modification with CRISPR-Cas system - 2025, Nat Chem Biol

- Real-time visualization of structural dynamics of synapses in live cells in vivo - 2024, Nat Methods

- Label-free multiplexed microtomography of subcellular dynamics using generalizable deep learning.- 2021, Nat Cell Biol

- Opto-vTrap, an optogenetic probe for reversible inhibition of vesicular release, synaptic transmission and behavior- 2021, Neuron

- Optogenetic control of MRNA localization and translation in live cells - 2020, Nat Cell Biol
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Special Lecture 2

Ultrasound in neuroscience: from functional imaging to
read/write brain machine interfaces

Mickael Tanter (Institute Physics for Medicine Paris)

I August 26 TS 11:35-12:35 (M Grand Ballroom

Jung Ho Hyun (Daegu Gyeongbuk Institute of Science and Technology) —
Alan Jung Park (Seoul National University) @w

Jung Ho Hyun (Daegu Gyeongbuk Institute of Science and Technology) ICONeus
Alan Jung Park (Seoul National University) v e s

Supported By

- Developed ultrafast ultrasound imaging and functional brain vascular imaging (e.g., ultrasound localization microscopy)
- Co-developed pivotal diagnostic tools (e.g., Fibroscan®)

- Published 400+ peer-reviewed articles (h-index: 106; 45,000+ citations)

- Co-inventor on 50+ biomedical engineering patents

- Active member of multiple high-profile scientific societies (French Academy of Science, European Academy of Science)

Key Awards

- Elected as a Member of the French Academy of Science in 2025.

- Awarded the ERC Synergy Grant (NeuroSonoGene project) in 2023.

- Appointed as the Gordon Moore Professor at the California Institute of Technology (Caltech) in 2022.

- Received numerous prestigious awards, including the IEEE Ultrasonics Society’s Carl Hellmuth Hertz Award (2017) and the French Foundation
for - Medical Research’s Grand Prix (2016).

- Co-founded several medical technology companies, such as SEISME Inc., SUPERSONIC IMAGINE Inc., CARDIAWAVE Inc., ICONEUS
Inc., and EMYOSOUND Inc..

Main Publication

- Functional ultrasound localization microscopy reveals brain-wide neurovascular activity on a microscopic scale - 2022, Nat Methods
- Transcranial ultrafast ultrasound localization microscopy of brain vasculature in patients - 2021, Nat Biomed Eng

- Adaptive modulation of brain hemodynamics across stereotyped running episodes - 2020, Nature Communications

- Functional ultrasound imaging of the brain reveals propagation of task-related brain activity in behaving primates - 2019, Nat Commun
- Functional ultrasound imaging of intrinsic connectivity in the living rat brain with high spatiotemporal resolution - 2014, Nat Commun
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Joseph Jin Chang — GNT Pharma Research Award

Award Lecture 1
Stereociliary links: Sound mechanotransduction and
control of hearing

Chul Hoon Kim (Yonsei University College of Medicine)

8 August24 (AT 16:55-17:35 (XM Grand Ballroom Supported By

Biography & Research

Chul Hoon Kim, MD, PhD is a Professor in the Department of Pharmacology at Yonsei University College of Medicine. He specializes in
neuropsychiatric disease research, with a particular focus on uncovering the underlying mechanisms. His research interests span synaptic
plasticity, neurodevelopmental disorders, epilepsy, and deafness. Dr. Kim’s laboratory employs genetic, organoid and molecular biology
approaches to identify genes associated with brain diseases and to elucidate how these genetic factors contribute to pathogenesis.

Education & Professinal Experiences

1988-1995 Yonsei University College of Medicine, M.D.

1995-2000 Department of Pharmacology, Yonsei University College of Medicine, Ph.D.
2003-2006 NIH, Postdoc

2006-present Department of Pharmacology, Yonsei University College of Medicine, Professor

Selected Honors

2016 Research excellence award of the year 2015 from Yonsei
2015 Pfizer Medical Research Award

2011 Lecturer of the year award from Yonsei

2010 Young investigator award from Korea Institute of Medicine
2007 AstraZeneca Virtual Research Institute Program

spiemy
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Scitech Korea Young Scientist Award

Award Lecture 2
When the sugar code goes wrong in the brain

Boyoung Lee (Institute for Basic Science)
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Scitech Korea

Biography & Research

Dr. Boyoung Lee is a dedicated neuroscientist whose work explores the intricate molecular processes behind neuropsychiatric disorders. She earned her Ph.D.
in Neuroscience from The Ohio State University in 2007, where she investigated the role of MAPK-CREB signaling pathways in epilepsy and circadian rhythms
under the mentorship of Dr. Karl Obrigtan. Following her Ph.D., she pursued postdoctoral training at Yale University in the laboratory of Dr. Ronald Duman. There,
her research centered on the mechanisms of depression, particularly the role of ketamine as a rapid-acting antidepressant via mTOR-dependent local protein
synthesis. She also explored cell-type specific NMDA receptor modulation as a potential therapeutic target for post-traumatic stress disorder (PTSD). Dr. Lee then
returned to South Korea, joining the Korea Institute of Science and Technology (KIST) as a postdoctoral researcher in Dr. Hee-Sup Shin's lab. She later moved with
the lab to the Institute for Basic Science (IBS), where she served as a non-tenure track research fellow. Her research at IBS delved into the neural mechanisms of
PTSD and autism. During this time, she also contributed to a project on glycosylation in the brain, which she found to be a unique and fascinating field.

Since November 2020, Dr. Lee has been an independent principal investigator at the Center for Cognition and Sociality at IBS. Her current work
continues to explore the role of glycosylation, with a specific focus on its dynamic changes in neuropsychiatric disorders. Using multiomics techniques,
she aims to uncover how alterations in glycosylation patterns, particularly on glycoproteins associated with the extracellular matrix, contribute to the
pathology of these conditions. This research is a crucial step toward identifying novel therapeutic targets.

Education & Professinal Experiences

Education

1999 B.S. Department of Biology, College of Natural Science, Kon-Kuk University (Korea)

2001 M.S. Department of Molecular Biology, Plant Molecular Biology and Biotechnology Research Center, Gyeongsang National University (Korea)
2007 Ph.D. Department of Neuroscience, College of Medicine, The Ohio State University (USA)

Professional Experiences

07/01/2007~11/17/2008 Postdoctoral Researcher, The Ohio State University (Supervisor: Dr. Karl Obrietan)
01/01/2009~01/30/2010 Postdoctoral Associate, Yale University (Supervisor: Dr. Ronald S. Duman)
03/01/2010~02/28/2013 Postdoctoral Fellow, KIST (Supervisor: Dr. Hee-Sup Shin)
03/01/2013~02/28/2018 Research Fellow (non-tenure track), IBS (Supervisor: Dr. Hee-Sup Shin)
04/01/2018~03/31/2019 Postdoctoral Associate, Yale University (Supervisor: Dr. Ronald S. Duman)
04/01/2019~09/12/2020 Associate Research Scientist, Yale University (Supervisor: Dr. Ronald S. Duman)

Academic Appointments

11/01/2020~Present Senior Research Fellow, Center for Cognition and Sociality, IBS

03/01/2021~02/28/2024 Associate Professor, Basic Science, IBS campus, University of Science & Technology
12/01/2021~Present Adjunct Professor, Biomedical Engineering, UNIST

09/01/2023~Present Adjunct Professor, Department of Integrative Biotechnology, Sungkyunkwan University
03/01/2024~Present Adjunct Professor, Basic Science, IBS campus, University of Science & Technology

Selected Honors
12/31/2022 Scientist of the Year Award at IBS
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Scitech Korea Young Scientist Award

Award Lecture 2
Microglia and Neural Organoids for Bridging Models to Mechanismsa

Jong-Chan Park, Ph.D. (Sungkyunkwan University)
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Scitech Korea

Biography & Research

Jong-Chan Park is an Associate Professor at Sungkyunkwan University and working as a Neuroscientist for Brain Organoid-based
Biometabolism Research.

He graduated Korea University (B.S.) and got Ph.D degree at Seoul National University under the supervision of Prof. Inhee Mook. He did the
postdoctoral training with Prof. John Hardy at University College London in the UK.

His research focuses on developing advanced organoid-based disease models especially for the Alzheimer's disease or Parkinson’s disease,
and he published many high-impact journals such as Science Advances (2025), Nature Communications (2021), Brain (2019), Advanced
Science (2025,2024,2022), and so on.

Education & Professional Experiences

2025- Current: Associate Professor, Department of Biophysics, Sungkyunkwan University, South Korea

2025-Current: Academic Committee Member of the Korea Society of Biomaterials (KSBM)

2023-Current: The Korean Society for Brain and Neural Sciences (KSBNS) Regular Member

2023-Current: International Society for Molecular Neurodegeneration (ISMND) Organizing Committee Member

2023-Current: The Korea Society for Neurodegenerative Disease (KSND) Organizing Board Member

2023-2025: Assistant Professor, Department of Biophysics, Sungkyunkwan University, South Korea

2020-2022: Postdoctoral Researcher, Department of Neurodegenerative diseases, University College London, United Kingdom
2013-2019: M.S-Ph.D. Seoul National University College of Medicine, South Korea

2008-2013: B.S. College of Life Science and Biotechnology, Korea University, South Korea

spiemy

Selected Honors

2023-2025 Main P! for K-Brain Project, NRF, South Korea

2023 Sigma-Aldrich Award from the Organoid Society

2022-2027 Sejong Science Fellowship, NRF, South Korea

2021 Qutstanding Research Award from the Association of Korean Neuroscientists (AKN)

2021 Qutstanding Research Award from the Korean College of Geriatric Psychoneuropharmacology (KCGP)
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KSBNS Reasearch Achievement Award

Award Lecture 2
When the sugar code goes wrong in the brain

Dr. Hyung Jin Choi (Institute for Basic Science)
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Scitech Korea

Dr. Hyung Jin Choi&#39;s lab is dedicated to understanding the neural circuit mechanisms that govern motivated behaviors. The lab focuses on the
drive to eat, a decision driven by the dual perspectives of evolutionary biology and clinical medicine. Securing energy is the most fundamental driver
of survival, and as an endocrinologist, Dr. Choi witnessed how an excessive drive to eat contributes to major health challenges, including obesity,
diabetes, and cardiovascular disease.

The lab’s research is guided by a theoretical framewaork that deconstructs this complex drive into distinct psychological components. This framework
is then tested using a multi-species approach that leverages the unique strengths of mice, monkeys, and humans. In animal models, the team
applies cutting-edge neuroscience technologies—such as miniature microscopy, optogenetics, and Al-based behavioral analysis—to precisely
map these components to their underlying neural circuits. These biological findings are then integrated with rich psychological measurements from
human clinical studies, creating a powerful, translational model that links neural mechanisms to psychological interpretation.

Education & Professinal Experiences

2013 Seoul National University, PhD in Medicine (Molecular and Genomics)
2011 Seoul National University, MS in Internal Medicine
2002 Seoul National University, MD (Bachelor of Medicine, Bachelor of Surgery) Professional Experiences

2024.3.-Present  Professor, Department of Brain &amp; Cognitive Sciences, Seoul National University College of Natural Sciences

2015.3-Present  Assistant/Associate/Full Professor, Department of Anatomy and Cell Biology, Seoul National University College of Medicine
2012.3.-2015.2. Clinical Assistant Professor, Chungbuk National University Hospital, Division of Endocrinology, Department of Internal Medicine, Korea
2010.5-2012.2.  Clinical Fellow, Seoul National University Hospital, Korea

2009.5.-2010.4. Researcher, Korea National Institute of Health, Korea

2003.3.-2007.2.  Resident, Seoul National University Hospital, Department of Internal Medicine, Korea

Selected Honors
2025 Lim Sung-ki Researcher Award Grand Prize 2437|941 XF4f CHAH
2025 Ministry of Science and ICT&#39;s Scientist/Engineer of the Month Award 227 |2 H 2 S 4AE O|FHo| nfshy =014

2024 Minister&#39;s Commendation from the Government Awards for Contribution to the Promotion of Health and Medical Technology
HHOIRI TS A YREY B

2024 National Academy of Medicine of Korea-Pfizer Medical Award for Basic Medicing 822 S0|Xto|gtat 7| X ofshat
2023 Korean Association of Anatomists&#39; Bitnal Award CH2FoH £ at2| B4
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Scientific Program

DAY 1(AUG 24, 2025)

17:40-18:30 Grand Ballroom

AT oo (6 o) = o L= o7t o o PP UPTRN 015
Matteo Carandini(University College London)

13:00-14:55 Grand Ballroom

Molecular and circuit-level understanding of memory and memory related disorders
Organizer : Weidong Li(Shanghai Jiao Tong University), Ain Chung(Korea Advanced Institute of Science and Technology)
Moderator : Weidong Li(Shanghai Jiao Tong University)

1. Epigenetic and engram mechanisms in remote memory dySfunCtioN ...............oiiiiiiiiiiiii e 016
Weidong Li(Shanghai Jiao Tong University)

2. Hippocampal cellular and molecular representations of fear memory reconsolidation and extinction ...............ccccoeeeeeennnnne. 016
Satoshi Kida(The University of Tokyo)

3. Two orthogonal ensembles encoding of engram in the dentate gyrus ......... ..o e 017
Yi Zhong(Tsinghua University)

4. Septal GABAergic neurons switch memories to enable Update ..............oiiiiiiiiiiiii e 017
Jin-Hee Han(Korea Advanced Institute of Science and Technology)

5. Exploring the impact of cognitive training on hippocampal synaptic circuit function ..............ccocoiviii i 018
Ain Chung(Korea Advanced Institute of Science and Technology)

6. Serpinale mediates the exercise-induced enhancement of hippocampal MEeMOTY .........coviiiiiiiiiiiii e 018
Hyunyoung Kim(Korea Brain Research Institute) | = siser e

13:00-14:55 Premier Ballroom A

Mechanotransduction in the peripheral and central nerve system

Organizer : Bailong Xiao(Tsinghua University), Uhtaek Oh(Korea Institute of Science and Technology)

Moderator : Bailong Xiao(Tsinghua University), Uhtaek Oh(Korea Institute of Science and Technology)

1. Molecular and physiological functions of a mechanically activated ion channel, Tentonin 3. ..............ciiiiiin e 020
Uhtaek Oh(Korea Institute of Science and Technology)

2. Structure-function and physiological roles of mechanically activated PIEZO channels ................coooooiiiiiiiiii s 020
Bailong Xiao(Tsinghua University)

3. ATP release in physiology and pathology: A mechanobiological Perspective ..............cooouieiiiiiiiiii e 021
Masahiro Sokabe(Kanazawa Institute of Technology)

4. |dentification of the brain-to-spinal opioidergic circuits driving tactile pain  ..............ccooiiiiii 022
Longzhen Cheng(Southern University of Science and Technology)

5. Mechanically evoked ATP release from Merkel cells mediates non-neuronal paracrine signaling ............ccoovvvviiiieeeiinnens 022
Young Min Bae(Konkuk University)



13:00-14:55 Premier Ballroom B

Life Science

K
Supported by i,f‘,p Institute
Neuroglia in diseases of cognition

Organizer : Chenju Yi(Sun Yat-sen University), Alexei Verkhratsky(University of Manchester)
Moderator : Chenju Yi(Sun Yat-sen University)

1. Astrocyte atrophy and asthenia lead pathophysiology of cognitive diSOrders ...............cooeeuiiiiiiiiiiini e 024
Alexei Verkhratsky(University of Manchester)

2. Turning microglia neuroprotective: towards connexind3-specific therapy of Alzheimer’s disease.............cccoceveeiiiiiiiiinns 024
Cheniju Yi(Sun Yat-sen University)

3. Dysfunctional astrocyte signaling in cognitive inflexibility ... 025
Jun Nagai(RIKEN)

4. Suppression of microglial Cx43 hemichannel promotes short-term and long-term recovery from traumatic brain injury ......... 025

Yixun Su(Sun Yat-sen University)

5. Ependymoglial CSF-periphery gate in health and diSEase. .............ouuiiiiiiiii e e 026
Baoman Li(China Medical University)

6. Excitatory neuronal ERBB4 drives early pathophysiology of Alzheimer's diSease .............ocouuiiiiiiiiiiiiiiiii e 026
Se Young Kim(Korea Advanced Institute of Science and Technology) & et

13:00-14:55 Premier Ballroom C

Novel insights in sleep regulation and function

Organizer : Min Xu(Chinese Academy of Sciences), Thomas McHugh(RIKEN)
Moderator : Min Xu(Chinese Academy of Sciences), Thomas McHugh(RIKEN)

1. LeaMMING AUIING SIEEP ...ttt e et et et e et et et e 028
Thomas McHugh(RIKEN)
2. Neuromodulator control of hippocampal-dependent memory processing during SIEEP .........c...uviiiiiiiiiiiiiiiieeii e 028

Min Xu(Chinese Academy of Sciences)

3. Indigenous herb TCU410 mitigates memory impairment in sleep-deprived and triple transgenic Alzheimer's disease mice ... 029
Peeraporn Varinthra(Tzu Chi University)  BR®

4. Mechanisms underlying the regulation of sleep homeostasis: exploring the key signaling pathways ..............cccccoeeeiinnies 029
Staci Jakyong Kim(Korea Advanced Institute of Science and Technology)

5. Synaptic regulation in SIEEP NOMEOSIASIS. ... ... .c..uuiiiiii e e e e e e e e e e e et e e e ae s 030
Shoi Shi(University of Tsukuba)

6. Memory editing during sleep: mechanisms, clinical applications, and technological innovations ..............ccccccoeviiiiiiieeinnnnne. 030
XiaoQing Hu(The University of Hong Kong)

13:00-14:55 Rm.113-115

The brainstem: a critical conduit for body-brain signaling
Organizer : Sung-Yon Kim(Seoul National University), Cheng Zhan(University of Science and Technology of China)
Moderator : Yu Fu(Agency for Science Technology and Research)

1. A pharynx-to-forebrain circuit for rapid thirst QUENChING.  ......iiii e 032
Sung-Yon Kim(Seoul National University)

2. Brainstem catecholaminergic/NPY neurons: pivotal players in orchestrating energy intake and expenditure. ..................... 032
Cheng Zhan(University of Science and Technology of China)

3. Parallel Gut-to-Brain Pathways Orchestrate Feeding BEhaviors. ..o 033
Ling Bai(Chinese Institute for Brain Research)

4. NTS catecholamine neurons mediate hypoglycemic hunger via medial hypothalamic feeding pathways. ...............ccc......... 034
Deniz Atasoy(University of lowa)

5. Brainstem opioid peptidergic neurons regulate cough reflexes in mice. ..............cooiiiiiiiiiiiiii 034
Peng Cao(National Institute of Biological Sciences)

6. Hypothalamic endothelial Notch suppression drives obesity-associated impairment of glucose uptake and insulin signaling. ......... 035
Yiyi Zhu(Sun Yat-sen University) !BR®



13:00-14:55 Rm.116-118

Exploring the neuroscience of general anesthesia
Organizer : Soo-Jin Oh(Korea Institute of Science and Technology)
Moderator : Woosuk Chung(Chungnam National University), Soo-Jin Oh(Korea Institute of Science and Technology)"

1. Brain network mechanisms of consciousness loss and recovery in general anesthesia. ............cccooooviiiiiiiiiiinnne, 038
UnCheol Lee(University of Michigan)

Woosuk Chung(Chungnam National University)

3. predictive biomarker for postoperative delirium status after spinal SUFgery.  .........coooriiiiiiiiii e 039
Bon-Nyeo Koo(Yonsei University)

4. Integration of appetite and stress by ascending adrenergic pathways ...............iiiiiiiiiieiiii e 039
Deniz Atasoy(University of lowa)

5. Role of astrocytes in general anesthesia and postoperative cognitive dysfunction. ..............ccccooviiiiiiiiiii e 040
Soo-Jin Oh(Korea Institute of Science and Technology)

08:30-10:25 Grand Ballroom

Neuromodulation in psychiatry: from circuit to psychopharmacology
Organizer : Tifei Yuan(Shanghai Mental Health Center), Ji Hu(ShanghaiTech University)
Moderator : Tifei Yuan(Shanghai Mental Health Center)

1. Maintenance repetitive transcranial magnetic stimulation for depression: A randomized clinical trial. .............cc..oooeiiinii. 042
Yoshihiro Noda(Keio University)

2. Transcranial Pulse Stimulation for depression —a new kid onthe block. ... 043
Georg Kranz(Hong Kong Polytechnic University)

3. Brain Mechanisms of Excitatory Transcranial Magnetic Stimulation for Treatment-Resistant Depression. ................ccc..c..... 043
Cheng-Ta Li(National Yang-Ming Chiao-Tung University)

4. Targeting protein complexes as therapeutic targets for the treatment of neuropsychiatric diseases. ...........cccccovvivvinenien. 044
Fang Liu(University of Toronto)

5. Neural-immune COMMUNICALION. ... ..ottt et e e e et e et e e e e e e e e e et et et e e e e e e e eeeees 045
Ji Hu(ShanghaiTech University)

6. Rethinking depression: cannabinoid-inspired targets without the legal baggage. ...........ocooviiiiiiiiiiiiiiiii e 045
Elisha Ab Rashid(Monash University Malaysia) BR®

Special Session 1 15:00-16:35 Rm.206-207

Cutting-edge approaches to decoding dementia: from genomics to neuropathology

Organizer : Inhee Mook-Jung(Korea Dementia Research Center/Seoul National University)
Moderator : Inhee Mook-Jung(Korea Dementia Research Center/Seoul National University)

1. Decoding Lewy pathology spread: AIMP2-driven a-synuclein transmission and therapeutic rescue. ............cccccooevviiinnin. 238
Yunjong Lee(Sungkyunkwan University)

2. The contribution of clonal somatic mosaicism to telomere shortening in Alzheimer's disease. ..............cccooiiiiiiiiiiiiiiiennn. 238
Sangwoo Kim(Yonsei University)

3. Multi-omics analysis reveals genes linked to amyloid beta pathology in Alzheimer’s disease. ...........ccooooiiiiiiiiiiiiiiiinnne. 239
Hong-Hee Won(Sungkyunkwan University)

16:55-17:45 Grand Ballroom

Supported by

Stereociliary links: Sound mechanotransduction and control of hearing .............coouuiiiiiiiiii i 012
Chul Hoon Kim(Yonsei University)



DAY 2(AUG 25, 2025)

17:40-18:30 Grand Ballroom

Glial control of brain circuits @and Brain tUMIOIS .........ouieiii et e e e e e 002
Benjamin Deneen(Baylor College of Medicine)

13:30-14:20 Grand Ballroom
Decoding the neural mechanisms of depression: insights through ketamine’s pharmacological lens ..............cc...ccoiieveeennnn. 003
Hailan Hu(Zhejiang University)

11:45-12:35 Grand Ballroom

Supported by @ ¥&&=2tAyct

Lighting up, controlling, and restoring neural signaling in the living mouse brain..............cccoooii i, 009
Won Do Heo(Korea Advanced Institute of Science and Technology)

08:30-10:25 Premier Ballroom C

Gene delivery to the brain: applications in life sciences and gene therapy

Organizer : Hirokazu Hirai(Gunma University)

Moderator : Hirokazu Hirai(Gunma University)

1. Structural Analysis of Neural Networks Using High-Expression Adeno-Associated Virus Vectors. ............cccooeviiiiiiiniinne. 048
Hiroyuki Hioki(Juntendo University)

2. Micro-dissection of the connectivity of cerebellar input layer with GABRA6 promotor by exploiting dispersed developmental time of
granule cells and computational MOAEING. .......cceu it e e e et et e e e e e e e 049
Taegon Kim(Korea Institute of Science and Technology)

3. Long-term activity imaging of a neuronal population that sends input to a specific type of neurons via a low cytotoxic G-deleted
[T (Y=o (o) TP 050
Ken-ichi Inoue(Kyoto University)

4. Modulation of gene expression and signaling cascade in mice brain exposed to nano-neonicotinoid pesticides. .................. 050

5. Nanoparticle-mediated gene delivery to enhance microglial phagocytosis for Aizheimer's disease therapy. ..............ccc....... 051
Dong Woon Kim(Kyung Hee University)

6. A Compact GAD67 Promoter Enables Inhibitory Neuron-Specific Gene Modulation.  ..............ocooviiiiiiiiiies 051
Yuuki Fukai(Gunma University)

08:30-10:25 Rm.116-118

Translational and clinical neuroscience: precision convergent medicine for treating intractable diseases, pain, and central
nervous system trauma

Organizer : Inbo Han(CHA University), KiBum Lee(Rutgers, The State University of New Jersey)

Moderator : Inbo Han(CHA University), KiBum Lee(Rutgers, The State University of New Jersey)

1. Transforming CNS injury therapeutics using a novel nanotechnology-enabled extracellular vesicle platform. ..................... 054
KiBum Lee(Rutgers, The State University of New Jersey)

2. Axon guidance gene-targeted siRNA delivery system improves neural stem cell transplantation therapy after spinal cord injury. 054
Seil Sohn(CHA University)

3. Current perspectives 0n NEUrOPAhIC PAIN. ... ....uuu ittt e e e e e e et e et e e eeain e 055
Junseok Hur(Korea University)

4. Advancing non-human primate disease models for superior translational research and enhanced clinical applicability. ......... 055
Seongjun Ryu(Eulji University)



Inbo Han(CHA University)

Organizer : Jong-Cheol Rah(Korea Brain Research Institute)
Moderator : Chul-Hoon Kim(Yonsei University)

Mingshan Xue(Baylor College of Medicine)

Jayeeta Basu(New York University)

Matthew Weston(Virginia Tech)

Jong-Cheol Rah(Korea Brain Research Institute)

Sangyoon Ko(University of Toronto) | & ssiseh teree

Organizer : Jeehyun Kwag(Seoul National University)
Moderator : Jeehyun Kwag(Seoul National University)

Michael M. Kohl(University of Glasgow)

Izumi Fukunaga(Okinawa Institute of Science and Technology)

Hyeyoung Shin(Seoul National University)

Jeehyun Kwag(Seoul National University)

Heung-Yeol Lim(Seoul National University)

Teruhiro Okuyama(The University of Tokyo)

Aki Takahashi(University of Tsukuba )

5. Multimodal therapy strategy based on a bioactive hydrogel for repair of spinal cord injury. ...........ccccooeiiiiiiiiniiiineees 056
6. C-reactive protein and unruptured intracranial aneurysm risk in Indonesia: a mendelian randomization study with real-world
NOSPItAIFDASEA STUAY. ... iiee i e e e aans 056
08:30-10:25 Rm.204-205
Synaptic balance in memory, homeostasis, and network stability
1. Synaptic input-selective homeostasis safeguards developing cortical neurons toward set-point activity. ............cccc...ccc.e. 058
2. Cortico-hippocampal circuit interactions in shaping plasticity and memory functions. .............cooooiiiiiiiii e, 058
3. Disentangling morphological and synaptic mechanisms underlying network hyperexcitability
in seizure disorders caused by MTOR hyperactivation. ..............coiuiuiiiiii e 059
4. Acetylcholine switches the frequency-dependent activity filtering of thalamofrontal synapses. ...........ccccooeviiiiiiiiiinns 059
5. Systems consolidation involves reorganization of hippocampal engram CirCUitS. ...........ccooeiuiiiieiiiiiiiii e 060
08:30-10:25 Rm.107-109
Neural codes across sensory systems: insights into perception and behavior
1. Stimulus information guides the emergence of behavior-related signals in primary somatosensory cortex during learning. ... 062
2. Decoding olfactory bulb output: A behavioural assessment of rate, synchrony, and respiratory phase coding. ..................... 062
3. Neural variability structure in primary visual cortex is optimized for consistent representation of visual similarity. .................. 063
4. Egocentric neural coding of space in the retrosplenial cortex guides goal-directed navigation. ................ccoooiiiiiiis 063
5. Functional synchronization of the intermediate hippocampus and medial prefrontal cortex after learning spatial
NAVIGAtioN IN VR SPACE. .. ...ttt e e e et e et e e a e aans 064
10:35-12:30 Premier Ballroom A
Diverse aspects of social behaviors: recognition, remembering, and reacting
Organizer : Yong-Seok Lee(Seoul National University), Takashi Kitamura(University of Texas Southwestern Medical Center)
Moderator : Takashi Kitamura(University of Texas Southwestern Medical Center), Yong-Seok Lee(Seoul National University)
1. Social memory representation in the hippOCAMPUS. ..........uiiiiii e e e e eeen 066
2. Social and neural drivers of aggressive arousal and escalation of aggressive behavior. ................cccoooiiiiiiiiiiiieens 066
3. Starved yet social: decoding why worms aggregate and swarm on food, instead of dispersing. .............cccooviiiiiiiiiiinnnnnn. 067



Navneet Shahi(Indian Institute of Science) BR®

Ying Li(Chinese Institute for Brain Research)

Takashi Kitamura(University of Texas Southwestern Medical Center)

Synapse function and diseases

Julie Qiagjin Lin(Hong Kong University of Science and Technology)

Akihiro Goto(Kyoto University)

Kihoon Han(Korea University)

Jaewon Ko(Daegu Gyeongbuk Institute of Science and Technology)

Jun Xia(Hong Kong University of Science and Technology)

Decoding the cerebellum in health and disease

Organizer : Kazuo Kitamura(University of Yamanashi)
Moderator : Kazuo Kitamura(University of Yamanashi)

Jing-Ning Zhu(Nanjing University)

Masaki Tanaka(Hokkaido University)

Sang Jeong Kim(Seoul National University)

4. Behavioral and dopaminergic signatures of social affiliative impairments in autistic juveniles. ...................ccoocoeiiiii. 068
5. Egocentric coding of social, object and spatial geometry in the anterior cingulate cortex.  ...........cccooiviiiiiiiiiin . 068
10:35-12:30 Premier Ballroom B
Organizer : Jun Xia(Hong Kong University of Science and Technology)
Moderator : Jun Xia(Hong Kong University of Science and Technology)
1. Synaptic RNA localisation and protein compositions in focal epIlePSY ........ccouvuiiiiiiic e 070
2. Synaptic plasticity and MemOry AYNAMICS ... ..couuuiiiii e e et e e et 070
3. Temporal dynamics of synapse remodeling, gliosis, and lipidomic alterations in seizure evolution of a mouse model of
LT =TS )Y o 0] 3 3= ST 071
4. Transsynaptic mechanisms of synaptic inhiDIION  ...........ooii i e e 071
5. Role of novel neuroligin-2 associated protein in inhibitory synapse formation and function .............ccccccociiiiiiiininn. 072
10:35-12:30 Premier Ballroom C
1. Targeting the Cerebellum to Improve Parkinson’s Disease Motor Deficits: Mechanisms and Clinical Implications ........... 074
2. A cerebellar internal model for temporal prediction of rhythms ... 074
3. Temporal dynamics of Purkinje cell-intrinsic excitability govern cerebellar systems consolidation ....................ccoeeies 075
075

4. Cerebellar Purkinje cell firing alterations contributes to aging-related declining motor coordination in mice ....................

Alanna Watt(Mcgill University)

10:35-12:30 Rm.113-115

Supported by e Lsisdzid
Integrative approaches to neurodegeneration: insights from multiomics, inflammation, and cellular pathways

Organizer : Alexa Woo(Case Western Reserve University)
Moderator : David Kang(Case Western Reserve University)

1. Oligodendrocytes, a major contributor to aging and Parkinson’s disease: Single-nuclei multiomic approach of human midbrain 078

Yoon-seong Kim(Rutgers, The State University of New Jersey)

2. Targeting the Resolution of Neuroinflammatory Signaling in Synucleinopathies .............ccccooiiiiiiiieii e,

Jae-Kyung Jamise Lee(University of Georgia)

3. Coniferaldehyde confers neuroprotection by restoring PKM2 and inhibiting JAK2/STAT3 in a 3-NP-induced Huntington’s
dISEASE MOUSE MOE ...ttt et et et et et et e e e e e ettt e e e e e e e e eea e e nnn s

Ayooluwa Gabriel Ibiayo(Tzu Chi University) BR®

4. Mitochondrial proteostasis and mitophagy: Role of CHCHD10in ALS and FTD  .....co.uuiiiiiiiiiiiii e

David Kang(Case Western Reserve University)



5. CHCHD2 dysfunction links the mitochondria-lysosome axis to proteinopathy and brain aging  ...........cccccooivieiiiiineiiinnens 081
Alexa Woo(Case Western Reserve University)

10:35-12:30 Rm.116-118

Recent advances in functional observation of ion channels and synaptic transmission

Organizer : Byung-Chang Suh(Daegu Gyeongbuk Institute of Science and Technology)

Moderator : Byung-Chang Suh(Daegu Gyeongbuk Institute of Science and Technology), Yasushi Okamura(Osaka University)

1. In vivo and in vitro studies on turnover of voltage-gated ion channels at the axon initial segments of mammalian neurons. ... 084

Yasushi Okamura(Osaka University)

2. Unique short-term synaptic plasticity between human cortical pyramidal neurons compared to other
mammalian species such as mouse and NON-UMAN PIIMAE.  ......ouiiiiiiii e e e e e 084
Mean-Hwan Kim(Daegu Gyeongbuk Institute of Science and Technology)

3. Towards understanding GABAergicC SynaptiC SIGNaliNG. .......cccuuuriiiiii e e e 085
Ji Won Um(Daegu Gyeongbuk Institute of Science and Technology)

4. The ion channels modulating the reward circuit in the nucleus accumbens. ............coooiiiiiii 085
Se-Young Choi(Seoul National University)

10:35-12:30 Rm.204-205

Transforming brain networks - neuromodulation strategies for neuropsychiatric disorders

Organizer : Hyang Woon Lee(Ewha Womans University), Hao-Li Liu(National Taiwan University)

Moderator : Hao-Li Liu(National Taiwan University)

1. From bench to bedside - advancing neuromodulation therapy for intractable epilepsy.  ...........coooiiiiiiiiii 088
Hyang Woon Lee(Ewha Womans University)

2. Bidirectional neuronal control of epileptiform activities by repetitive transcranial focused ultrasound. ...............ccccooveeiennnnnns 088
Jinhyoung Park(Sungkyunkwan University)

3. Personalized virtual brain modeling to optimize brain stimulation towards clinical applications. ..............cccociiiiiiiiiiineinnn. 089
Sora An(Ewha Womans University)

4. Focused ultrasound Neuromodulation for Epilepsy Treatment ............ccuuuiiiiiiiiiii e 089
Hao-Li Liu(National Taiwan University)

5. Human nerve tissue engineering approach for developing aging model: a novel tool for high-throughput screening of
ANE-AGING MOIECUIES. ... et ettt et e et et e ettt e e et bt e e e e e e e eees 090

14:30-16:25 Grand Ballroom

The brain-body-microbiome axis: a key to regulate ingestion and beyond

Organizer : Greg Seong-Bae Suh(Korea Advanced Institute of Science and Technology)

Moderator : Greg Seong-Bae Suh(Korea Advanced Institute of Science and Technology)

1. Why do we self-medicate? Knowledge gained from animals in nature.. ............c.ooooiiiiiiiiii e 092
Michael A. Huffman (Kyoto University)

2. Circuit topology and the hierarchy of NEEAS.  ........ i e e e e e ee e 092
Jing W. Wang(University of California, San Diego)

3. Dissecting the mechanisms underlying gut-brain interactions in neurological disorders. .............c.ocooiiiiiiiiiiiiin s 093
Mauro Costa-Mattioli(Altos Labs)

4. Complex Interplay of Hormonal, Neuronal Responses by Gut-Brain Axis to a Deficit in Essential Amino Acids. .................. 093
Boram Kim(Korea Advanced Institute of Science and Technology)

5. Chronic exposure to air pollutants impaired memory performance via elevating gut microbial metabolites in a mouse model. ...... 094



14:30-16:25 Premier Ballroom A

Taste sensing from the tongue to the brain

Organizer : Myunghwan Choi(Seoul National University), Yong-taek Jeong(Korea University)

Moderator : Yong-taek Jeong(Korea University)

1. Channel Synapse Mediates Neurotransmission of Upper Airway Protective Chemoreflexes. ............ccccoviiieiiiiiiiiiiinnnnn. 096
Akiyuki Taruno(Kyoto Prefectial University)

2. Understanding and targeting the taste system of dangerous moSqUI0ES. ............covvviiiiiiiiiiieiii i 096
Lisa S. Baik(Yale University)

3. Generation of mouse taste bud organoid and its single cell transcriptomic atlas. ..............ccoooiiiiiiiiii 097
Yong-Taek Jeong(Korea University)

4. Taste bud connectome: patterns of connectivity in @ dynamic SENSOrY Organ.  ............ccoeiiriiiieiiiiiien et 097
Courtney Wilson(University of Colarado)

5. Cellular basis of non-sweet aftertaste in artificial SWEEIENEIS. ..........ivniriii e 098
Geehyun Kim(Seoul National University) | sz

14:30-16:25 Premier Ballroom B

Supported by @
i

Updates on autism models and potential rescue strategies

Organizer : Xiang Yu(Peking University), Mihyun Bae(Korea Advanced Institute of Science and Technology)
Moderator : Xiang Yu(Peking University), Mihyun Bae(Korea Advanced Institute of Science and Technology)

1. Behavioral Improvement Through In Vivo Base Editing in a Mouse Model of Snijders Blok-Campeau Syndrome. ............... 100
Zilong Qiu(Shanghai Jiao Tong University)

2. From mouse 10 cell MOdelS Of AULISIM. ... . it et e ettt e e e et e et e e e e 100
Toru Takumi(Kobe University)

3. New therapeutic Methods fOr ASD. ...t e et e e et e e e e e et e et e e e eeanas 101

Mihyun Bae(Institute for Basic Science)

4. Using oxytocin to treat autism: insights from animal models. ............coiiiiiiii i 101
Xiang Yu(Peking University)

14:30-16:25 Rm.113-115

Innovations in imaging- and sequencing-based approaches in neurosciences
Organizer : Chang Ho Sohn(Korea Advanced Institute of Science and Technology)
Moderator : Chang Ho Sohn(Korea Advanced Institute of Science and Technology)

1. Multiscale molecular imaging and phenotyping of the human brain based on polymer hydrogel. ............ccccoiiiiiiiiiniiinnnn. 104
Juhyuk Park(Seoul National University)

2. Fixative eXchange (FX)-seq: Scalable Single-nucleus RNA Sequencing Analysis of PFA-fixed or FFPE Tissue. .................. 104
Chang Ho Sohn(Korea Advanced Institute of Science and Technology)

3. Longitudinal optical imaging of the deep brain through the intact mouse skull ........... ..o 105
Wonsik Choi(Korea University)

4. Engineering interventional neuro-omics: where viral vectors meet 3D spatial biology. ............ccooiiiiiiiiiiiii 105
Min Jee Jang(University of lllinois)

5. Presynaptic mitochondrial capture mechanism during synapse formation. ..............ccooiiiiiiiiiiiiii e 106



14:30-16:25 Rm.204-205

Hurting inside and out: sensing pain and nausea
Organizer : Seungwon(Sebastian), Choi(University of Texas Southwestern Medical Center), Hojoon Lee(Northwestern University)
Moderator : Hojoon Lee(Northwestern University)

1. Neural basis Of MOtON SICKNESS. .. ...iieiiiie i ettt e e e e e e et e e e e e e e e et r e e e e ee e eaens 108
Hojoon Lee(Northwestern University)

2. Molecular dissection of area postrema and its role iN NAUSEA. ............oiiitiiiiiiei e e e ae s 108
Chuchu Zhang(University of California, Los Angeles)

3. Analysis of spinal output GircuitS iN CArONIC PAIN. ..o uit e e e e 109
Seungwon (Sebastian) Choi(University of Texas Southwestern Medical Center)

4. Feeling the force: PIEZO ion channels in interoCeption.  ..........oooueiiiiii e et 109
Kara Marshall(Baylor College of Medicine)

14:30-16:25 Rm.206-207

Neuromodulation in the brain: new understanding and emerging methods

Organizer : Jung Ho Hyun(Daegu Gyeongbuk Institute of Science and Technology), Jae-Ick Kim(Ulsan National Institute of Science of Technology)

Moderator : Jung Ho Hyun(Daegu Gyeongbuk Institute of Science and Technology)

1. llluminating the brain: new tools to unravel how neuronal networks generate complex behaviors. ..............cccoceviiiiinnninn. 112
Olivia Andrea Masseck(University of Cologne)

2. Modulatory synapses in the brain: new biological features and functions of dopaminergic and serotonergic synapses. ......... 112
Jae-Ick Kim(Ulsan National Institute of Science of Technology)

3. Rapid eye movement sleep is initiated by basolateral amygdala dopamine signalingin mice.  ............ccoooviiiiiiiiiineennnns 113
Emi Hasegawa(Kyoto University)

4. Trial-resolution neural representations of behavioral strategies during reversal leaming. ..............ccooeiviiiiiiiiiiiie i 113
Jung Ho Hyun(Daegu Gyeongbuk Institute of Science and Technology)

08:30-10:25 Premier Ballroom A

Supported by @ ST

Convergent mechanisms for axon regeneration and CNS repair

Organizer : Kevin (Kyung) Park(University of Texas Southwestern Medical Center), Byung Gon Kim(Ajou University)
Moderator : Byung Gon Kim(Ajou University)

1. Axon regeneration and functional rewiring after adult central nervous system injury. ... 116
Kai Liu(Hong Kong University of Science and Technology)

2. Targeting Microtubule Dynamics to Promote Axon Regeneration.  ...........ooouuiiiiiiiiii e 116
Eun Mi Hur(Seoul National University)

3. Path toward vision restoration through promoting optic nerve regeneration and reconnection. .............ccccoeeiieiiiiiiinennnnns 17
Kevin K. Park(University of Texas Southwestern Medical Center)

4. Immune modulation Of CNS fIr0OSIS.  ......u.iiiiii e 117
Jae K. Lee(University of Miami)

5. Neuro-immune interaction in post-stroke plasticity and functional recovery. ..o 118
Byung Gon Kim(Ajou University)

Special Session 2 9:15-10:25 Rm.104-106

INSCOPIX 2P miniature microscope seminar

1. Egocentric Coding of Geometric Features in the Anterior Cingulate CorteX. ...........coiiiiiiiiiiiiii i 242
Takashi Kitamura (University of Texas Southwestern Medical Center)

2. nVista 2P: All-in-One, intuitive, and ready for diSCOVEIY. ..........u i et e ae s 242
Yu-Ling Lin (Inscopix, a Bruker Company)



Special Session 3 14:30-16:25 Rm.116-118

Parkinson’s disease: Unmet needs between clinical practice and basic research

Organizer : Jinyoung Youn(Samsung Medical Center)
Moderator : Young Eun Kim(Hallym University)

1. Unmet needs and limitations of translational research in Parkinson’s diSEase. .............oocuvviuiiiiiiiiiiii e 244
Seong-Beom Koh (Korea University)

2. Seed amplification assay (SAA) in Parkinson's disease: clinical significance, limitations, and future directions. .................. 244
Taku Hatano (Juntendo University)

3. Basal Ganglia Network Dynamics in Parkinson’s Disease: A Perspective on Brain Modulation. .................ccooeeviiiiiiniiinnn. 245

Jung Hwan Shin (Seoul National University)

4. Drug repurposing for disease-modifying effects in Parkinson’s disease. .................ccoooiiiiiii 245
Seong Ho Jeong (Inje University)

Special Session 4 13:00-17:00 Rm.107-109

Meet the Editor

Organizer : Chang Ho Sohn(Korea Advanced Institute of Science and Technology),
Moderator : Chang Ho Sohn(Korea Advanced Institute of Science and Technology), Eun Jeong Lee(Ajou University)

1. Elisa Floriddia, Ph.D., Senior Editor, Nature NEUrOSCIENCE. .........ccuiviiriitii e e et eeans 248
2. Yuan Zhao, Ph.D., Associate Editor, Nature CommuNICatioNS. ............cooviniiiiii e 248
3. Yuan Zhao, Ph.D., Associate Editor, Nature CommUNICAtIONS. ............uiuieiiii e e 249
4. Luis Gomes, Ph.D., Scientific EQItOr, Cell. .........o.ieieie e e e e e e e e e 249
5. Qingzhong Ren, Ph.D., Scientific EAitor, Cell REPOIS. ........couutiiiiiiie e e 249
9. Steffi Sun, Ph.D., Senior Editor, Signal Transduction and Targeted Therapy. ...........cccouuiiiiiiiiiiiiiiieei e 250
7. Thomas McHugh, Ph.D., Editor-in-Chief, Neuroscience Research ........... ..o 250

Educational Session 1 RR[GRERER) Rm.104-106

Supponed by HAJ‘EAEE-EE(-’F)
Optical techniques in neuroscience
Organizer : Hyeyoung Shin(Seoul National University), Hyung Jin Choi(Seoul National University), Min Whan Jung(Korea Advanced

Institute of Science and Technology)
Moderator : Hyeyoung Shin(Seoul National University)

1. All-optical interrogation of neural circuits and NEUral COOES. ............iiiiiuiniiiiiii et e e 260
Hillel Adesnik(University of California, Berkeley)

2. Single-neuron photostimulation reveals learning-driven refinement of cross-modal inhibition in mouse parietal cortex. ......... 260
lisong Choi(Korea Advanced Institute of Science and Technology)

3. Optical, molecular, and computational approaches for next-generation holographic optogenetics. ...............cocviiiiiiiiinnns 261
YoungJu Jo(Stanford University)

4. Widefield patterned optogenetic Stimulation. .............. i 261
Jongmin Yoon(Seoul National University)

5. Single-cell neural activity imaging in freely MOVING MICE. ........ i e e e 262
Hyung Jin Choi(Seoul National University)

6. Miniature two-photon microscopy for freely moving @animals...............oiieiieiie e e ee e 262
Runlong Wu(Beijing Information Science and Technology University)
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Educational Session 2 RRERYN) Premier Ballroom C

History of neuroscience

Organizer : C. Justin Lee(Institute for Basic Science), Seung-Hee Lee(Korea Advanced Institute of Science and Technology)
Moderator : C. Justin Lee(Institute for Basic Science)

1. The Developmental History of Neuroscience in China — A Century in Five Phases. ... 264
Yun Wang (Peking University)
2. Fifty happy years of neuroscience in Japan with major milestones of Japan Neuroscience Society. ...........cccccovvivviineneee. 265

Keiji Tanaka (RIKEN)

3. Neuroscience in the western world: Historical MIlESIONES. ...........ovuiiiiiiii e 266
Alexei Verkhratsky (University of Manchester)

4. The role of basic science policy in the history of neuroscience: A Comparative Perspective on the U.S. and South Korea. ...... 266
Youjung Shin (Jeonbuk National University)

Luncheon Seminar 1 12:30-13:30 Premier Ballroom A

Supported by w

Lightfield 4D technology: New Fast Volume Imaging Microscope for NEUrOSCIENCE .........ccuvuieiiiiiiieiei e 280
Gisu Eom(ZEISS Korea)

Luncheon Seminar 2 12:30-13:30 Premier Ballroom B

5]
Supported by Scitech Korea

The new era of behavioral research With AT tracking ..........cooouuiiiiiii e e 280
Tom Pudil(Noldus Information Technology)

Luncheon Seminar 3 12:30-13:30 Premier Ballroom C

Supported by

Advancing Neuroscientific Research with Multimodal and High-Content Imaging using the CrestOptics X-Light V3 and
T2 o ] 1Y S (=Y o o 281
Giulia Ballerin(CrestOptics Spa)

Luncheon Seminar 4 12:30-13:30 Rm.113-115

Supported by

Longitudinal Intravital In Vivo Brain Imaging in Rodents: Awake States, Injury Models, and Cellular Dynamics ........................ 282
Pilhan Kim(IVIM Technology, Inc.)

Luncheon Seminar 5 12:30-13:30 Rm.116-118

Supported by @GemPharmatech

Unveiling FAD3T: a groundbreaking transgenic mouse model for accelerating Alzheimer's disease research ........................ 282
Rui Feng(GemPharmatech)
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DAY 3(AUG 26, 2025)

Matthew Rushworth(University of Oxford)

Inhee Mook-Jung(Seoul National University)

\( ‘1
Supported by Iconeus

Park(Seoul National University)

Mickael Tanter(Institute Physics for Medicine Paris)

Supported by @ NEUROBIOGEN (g &3 =€ =2

Organizer : Hyun-Ho Lim(Korea Brain Research Institute)
Moderator : C. Justin Lee(Institute for Basic Science)

Tingting Yang(Columbia University)
Hyun-Ho LIm(Korea Brain Research Institute)

Jin Bong Park(Seoul National University)

Moderator : Sungho Hong(Institute for Basic Science)

Kenji Doya(Okinawa Institute of Science and Technology)

Se-Bum Paik(Korea Advanced Institute of Science and Technology)

Dongqi Han(Microsoft Research Asia)

Jae Kwon(Max Planck Institute)

17:40-18:30 Grand Ballroom
Building mental models for flexible behaviour in humans and MacaquUes ............cooouiiiiiiiiii i e 005
13:30-14:20 Grand Ballroom
Unlocking the gut-brain connection in Alzheimer's: vagus nerve transport of pathogenic proteins as a
BBB bypass for therapeutic iINNOVALION .............. e e et e e e et e e e e e e eeanens 007
11:35-12:35 Grand Ballroom
Organizer : Eunji Cheong(Yonsei University), Jung Ho Hyun(Daegu Gyeongbuk Institute of Science and Technology), Alan Jung
Moderator : Jung Ho Hyun(Daegu Gyeongbuk Institute of Science and Technology), Alan Jung Park(Seoul National University)
Ultrasound in neuroscience: from functional imaging to read/write brain machine interfaces .............cccoooveiiiiniiiiinnneeennnn. 010
08:30-10:25 Premier Ballroom B
Decoding neuro-glial interactions: the critical role of ion channels from molecules to behaviors
1. Bestrophins: structure, function and diSEASES.  .........c...iiiiiiiiiiii e e 120
2. Molecular insight into the structural and functional modulation of bestrophin1 channel. .............cccoooiiii 120
3. Bestrophin-1 mediated tonic GABA release from reactive astrocytes in kainate-injected hippocampus.  ...........ccc.ccceiiienne. 121
4. Bestrophin channels regulate food swallowing in C. €l8gans. ...........coiuiriiiiiiiii i 121
Kyuhyung Kim(Daegu Gyeongbuk Institute of Science and Technology)
08:30-10:25 Premier Ballroom C
Neuroscience-inspired Al: computational insights into biological and artificial intelligence
Organizer : Sungho Hong(Institute for Basic Science) Jae Kwon(Max Planck Institute)
L o L= == a I o L= U o T S 124
2. Training neural Networks USING raNOM NOISE. ... ciuueiitii ettt e e e e e e e e e e e et e et e e e e et e e aan e e eaneaeanns 124
3. Advancing Spiking Neural Networks for Sequential MOAElNgG. ...........iiiiiiiniiiii e 125
4. Transformer as a hippocampal memory consolidation model based on NMDAR-inspired nonlinearity. ................ccccoeeeeeen. 125
............................. 126

5. An Unsupervised Platform with Temporal Link Embedding that Maps Animal Behavior. ...................

Sunpil Kim(Institute for Basic Science)



08:30-10:25 Rm.113-115

Decoding Inhibition: the interplay of GABA, chloride, and astrocytes in neural function in health and disease

Organizer : Verena Untiet(University of Copenhagen) Heejung Chun(Yonsei University)
Moderator : Verena Untiet(University of Copenhagen) Heejung Chun(Yonsei University)

1. Physiological role of astrocytic GABAIN CErebellUM. ...........ui i e e 127
Bo-Eun Yoon(Dankook University)

2. Astrocytes control neuronal activity by modulating extracellular ion concentrations. ..............ccooiiiiiiiiiiiiiin 127
Verena Untiet(University of Copenhagen)

3. Reactive astrocytes drive tau pathology via autophagy dysfunction and MAO-B upregulation in Alzheimer’s disease. ......... 129
Heejung Chun(Yonsei University)

08:30-10:25 Rm.204-205

Supported by KASTSHEE e

Epilepsy: from gene to circuit

Organizer : Won Seok Chang (Yonsei University) Eunee Lee(Yonsei University)

Moderator : Won Seok Chang (Yonsei University)

1. Understanding Neurodevelopmental and Seizure Patterns in Monogenic EpIlepsies. ...........ccccvvviiiiiiiiieiiiiiiiieciieeei 132
Se Hee Kim(Yonsei University)

2. The intersection between autism and epilepsy in SCN2A-related neurodevelopmental disorders. .............c.coooviiiieieiinnens 132
Kevin Bender(University of California, San Francisco)

3. Neurosurgical Approach for Intractable Epilepsy: From Bench to CliniC ............c.uuiiiiiiiiiiii e 133
Won Seok Chang(Yonsei University)

4. Electrophysiological hallmarks of epilepsy and autism in the human neocortex. ...........ccoooiiiiiiiiiiiii e 133
Jaeyoung Yoon(Harvard University)

08:30-10:25 Rm.206-207

Supported by

Decoding the neurobiology of acupuncture through modern neuroscientific approaches

Organizer : Min-Ho Nam(Korea Institute of Science and Technology) Hi-Joon Park(Kyung Hee University)

Moderator : Min-Ho Nam(Korea Institute of Science and Technology) Hi-Joon Park(Kyung Hee University)

1. Neuroanatomical organization of electroacupuncture in modulating gastric function in mice and humans. ........................ 136
Shenbin Liu(Fudan University)

2. Central role of hypothalamic circuits for acupuncture’s anti-parkinsonian effects. ...............cccoooiiiiii i 136
Min-Ho Nam(Korea Institute of Science and Technology)

3. Neurobiological mechanism of acupuncture in Parkinson’s disease through gut-brain axis modulation .............................. 137
Hi-Joon Park(Kyung Hee University)

4. Vascular endothelial cell-secreted protein acts as a bridge for early periphery-to-brain inflammatory signaling. .................. 137

Qiuzi Wu(Peking University) ' BR®



10:35-12:30 Premier Ballroom B

Precise dissection of structural and functional features in visual system

Organizer : Jiayi Zhang(Fudan University) Hailan Hu(Zhejiang University)
Moderator : Wei Li(National Institutes of Health) Jiayi Zhang(Fudan University)

1. Functionally distinct GABAergic amacrine cell types regulate spatiotemporal encoding in the mouse retina.  ..................... 140
Keisuke Yonehara(National Institute of Genetics)

2. Single-cell transcriptomics and electrophysiology in primate visual SyStem. ...........cooiiiiiiiiii 140
Sheng Liu(Sun Yat-sen University)

3. Altered Visuomotor Responses in Achiasmatic Vax TAA/AAMICE. ..o e 141

Jin Woo Kim(Korea Advanced Institute of Science and Technology)

4. How robust is the retina? Visual responses in a severely disorganized CirCUit. ............coooeuiiiiiiiiiieriii e 141
Chieko Koike(Ritsumeikan University)

5. An integrative decoding of the visual-auditory bimodal system: circuit mapping, computational modeling,
and NeuroteChNOlOgY INNMOVALION. ... .. .. e ettt et et e ettt e e e e ean e 142
Kexin Yuan(Tsinghua University)

10:35-12:30 Premier Ballroom C

ol

Supported by g &3 =274

Research Institute

r

Frontiers in addiction: linking neural mechanisms to public health strategies

Organizer : Ja Wook Koo(Korea Brain Research Institute), Heh-In Im(Korea Institute of Science and Technology)
Moderator : Ja Wook Koo(Korea Brain Research Institute)

1. Innovative approaches for treating drug overdose: insights from preclinical and community research. ..........c.....cccceeeeeie. 144
Sandra Comer(Columbia University)

2. Rewiring of prelimbic inputs to the nucleus accumbens core underlies cocaine-induced behavioral sensitization. ............... 144
Suk-Ho Lee(Seoul National University)

3. Neural circuit and social mechanism of drug addiCtion. ........ ..o e 145
Yingjie Zhu(Chinese Academy of Sciences)

4. Protracted neurobehavioral and microRNA deficits by acute nicotine dependence inmice. ...........ccoevveiiiiieeiiiiniiiiiin e, 145
Heh-In Im(Korea Institute of Science and Technology)

5. Therapy or threat? Behavioural insights into kratom’s dual role in addiction from a zebrafish study. ..............ccccooiiiiiiis 146
Nur Sabrina Abdul Basit(Monash University Malaysia) BR®

10:35-12:30 Rm.113-115

Supported by
Connecting the Dots: illuminating the brain from connectivity to function

Organizer : Jinhyun Kim(Korea Institute of Science and Technology), Jong-Hyun Park(Korea Institute of Science and Technology)
Moderator : Jinhyun Kim(Korea Institute of Science and Technology), Jong-Hyun Park(Korea Institute of Science and Technology)

1. Energetics and competitive neural and vascular interactions shape blood-flow dynamics in cortex. ...........cccccooviiiinnnnin. 148
David Kleinfeld(University of California, San Diego)

2. Super-resolution shadow imaging of brain tiSSUE IN VIVO. ...........iiiiiii e 148
Valentin Nagerl(Goettingen University) !BR®

3. Visualizing brain-wide connectivity with fluorescence micro-optical sectioning tomography.  ..........ccooiiiiiiiiiiiii s 149
Qingming Luo(Hainan University)

4. Live imaging of neuroglia-like interaction inthe taste bud. ..o 149
Myunghwan Choi(Seoul National University)

5. Imaging neuronal activity in the cerebellar cortex of behaving MiCe.  .........uiiiiiii e 150
Bernd Kuhn(Okinawa Institute of Science and Technology)



10:35-12:30 Rm.116-118

Neuroscience of schizophrenia: from structure to function

Organizer : Minah Kim(Seoul National University)

Moderator : Jun Soo Kwon(Hanyang University)

1. Structural abnormalities of the brain and its clinical implications in schizophrenia. ..................ccooiiiiii i 152
Sung Woo Joo(Asan Medical Center)

2. Reactive astrocyte dysfunction in SChizoOphrenia. ............ccoooiiiiiiii e e e e e 152
Minah Kim(Seoul National University)

3. Surface-based techniques for brain shape analysis in SChizophrenia. ..............ccooiiiiiii e 153
llwoo Lyu(Pohang University of Science and Technology)

4. Electrophysiological studies of schizophrenia using mismatch negativity. .............cccoooiiiiiiiii 153
Daisuke Koshiyama(The University of Tokyo)

5. Exploring the interplay between macrostructural and microstructural brain abnormalities in psychosis. .............cc...cooiiiine. 154
Sun-Young Moon(Seoul National University)

10:35-12:30 Rm.116-118

Local mRNA translation in axon development, health and function
Organizer : Yongcheol Cho(Daegu Gyeongbuk Institute of Science and Technology)
Moderator : Yongcheol Cho(Daegu Gyeongbuk Institute of Science and Technology)

1. Local mRNA translation in axons sustains synapse-specific Neurotransmission. ...............coooiiiiiiiiiii e 156
Hovy H. Wong(The Chinese University of Hong Kong)

2. Preserved synaptic function after axon injury is mediated by mTOR-driven local translation and reveals novel
disease-inked CaNAIAAIES ..............ii i e e e 157
Marco Terenzio(Okinawa Institute of Science and Technology)

3. Regulation of axonal translation via control of ribosomal protein mRNA localization in regenerating axons. ........................ 157
Jung Eun Shin(Dong-A University)

4. Exploring the functional diversity of epitranscriptomic modifications in gene regulation and disease. ............ccc..ooceveunenien. 158
Ki-Jun Yoon(Korea Advanced Institute of Science and Technology)

14:30-16:25 Grand Ballroom

Supported by @"
Synaptic development, function, and brain disorders

Organizer : Eunjoon Kim(Korea Advanced Institute of Science and Technology)
Moderator : Eunjoon Kim(Korea Advanced Institute of Science and Technology)

1. From human genetics to animal models to potential novel therapeutics for schizophrenia. ...............cccooeeiiiiiiiin. 160
Morgan Sheng(Massachusetts Institute of Technology)

2. Control of neurodevelopmental gene expression programs and circuit assembly by spontaneous neuronal activity
INthe MOUSE VISUAI COMEX. . eetiiii ettt ettt e ettt e ettt e et et e e e e e e e reaaneees 160
Peter Scheiffele(University of Basel)

3. Disease mechanisms and intervention strategies for SNAREopathies, syndromes caused by mutations in presynaptic genes. ...... 161
Matthijs Verhage(Vrije University)

4. GIuN2A mediates ketamine-induced antidepressant ffeCts. ...........ccooiiiiiiiii i 161
Yelin Chen(Shanghai Institute of Organic Chemistry)

5. Cortical mechanisms underlying sensory hypersensitivity in Adnp-mutant mice. ............coooiiiiiiiiiiiiiiii e 162
Heera Moon(Korea Advanced Institute of Science and Technology)

6. Perturbed cell fate decision by schizophrenia-associated AS3MTd2d3 isoform during corticogenesis. ............ccccoeveeeennnnes 163
Seunghyun Kim(Pohang University of Science and Technology) | & ssise<er



14:30-16:25 Premier Ballroom A

Computational neuroethology of social and cognitive behaviors

Organizer : Jeongjin Kim(Korea Institute of Science and Technology), Ain Chung(Korea Advanced Institute of Science and
Technology)
Moderator : Jeongjin Kim(Korea Institute of Science and Technology), Ain Chung(Korea Advanced Institute of Science and Technology)

1. Ethological and neural dynamics of collective foraging behaviorin mice. ... 166
Jee Hyun Choi (Korea Institute of Science and Technology)

2. Mechanistic theory of SOCIAl fOraging. ...........oiiiie i e et e e et e e e e e et e et e e e ae s 166
Ahmed EIl Hady (Max Planck Institute)

3. Computational neuroethological approaches for neurological diSEaSE. ...........cc.uiviiiiiiiiieiiiiiiii e 167
Seng Bum Michael Yoo(Sungkyunkwan University)

4. Chaotic worms: integrative insights from the dynamics of animal behavior. ... 167
Greg Stephens(Vrije University) sz

5. Neural substrate of visual valence in the primate amygdala. ... ..o 168
Gwangsu Kim(Massachusetts Institute of Technology)

14:30-16:25 Premier Ballroom B

Cross-regional brain circuit development: from neural differentiation to functional brain networks

Organizer : Keiko Tanaka-Yamamoto(Korea Institute of Science and Technology), Yoko Yazaki-Sug(Okinawa Institute of Science and Technology)

Moderator : Keiko Tanaka-Yamamoto(Korea Institute of Science and Technology), Yoko Yazaki-Sug(Okinawa Institute of Science and Technology)

1. Mitotic bookmarking in brain developmeEnt. ........ . e e e 170
Yan Song(Peking University)

2. Excavating growth cone architecture from the developing neocortex with VOIUMEEM. .............ooooiiiiiiiiiiiii e 170
Yu Nakanishi(The University of Tokyo)

3. Opposite fine disorganization of the neocortex associated with Down Syndrome and Autism Spectrum Disorder. ............... 171
Songhai Shi(Tsinghua University)

4. Dynamics auditory to motor circuits for developmental song learning in zebra finches. ... 171
Yoko Yazaki-Sugiyama(Okinawa Institute of Science and Technology)

5. The role of salience and action mode networks during the development of an internal-external functional brain axis in humans. 172
Seok-Jun Hong(Sungkyunkwan University)

14:30-16:25 Premier Ballroom C

Molecular probing of cognitive processes
Organizer : Haruhiko Bito(The University of Tokyo), Xiao-Hong Xu(Fudan University)
Moderator : Haruhiko Bito(The University of Tokyo), Xiao-Hong Xu(Fudan University)

1. Rational engineering of XCaMP-C, a versatile genetically-encoded Ca2+ indicator for all-optical interrogation,
multiplex and quantitative Ca2+ iMaging. .. .....oeein i e et e e e e aans 174
Hajime Fuijii(The University of Tokyo)

2. Brain-wide protein profiling using 3D immunolabeling teChniQueSs. ............uiiiiiii i 174
Young-Gyun Park(Korea Advanced Institute of Science and Technology)

3. Dissection of monoamine circuits USINg GRAB SENSOTS.  .....ciuiiiiiiiiiii et e e e e e eee e 175
Jianzhi Zeng (Shenzhen Bay Laboratory)

4. An insular cortical circuit required for itch sensation and @Version. ..ot 175
Xiao Min Zhang (Sun Yat-sen University)

5. Molecular mechanisms mediating engram ensemble retrievability state inmice. ............coooiiiiiii i 176
Sungmo Park(The Hospital for Sick Children) | s e



14:30-16:25 Rm.113-115

Next-generation genetically encoded sensors and actuators for brain exploration

Organizer : Sangkyu Lee(Institute for Basic Science)

Moderator : Sangkyu Lee(Institute for Basic Science)

1. Evolving towards the highest-performance biosensors of neural signalling and metabolism. ..............ccccooeeiiiiiiiiinnnnn. 178
Robert E. Campbell(The University of Tokyo)

2. Voltage imaging reveals biophysical basis of associative plastiCity rules. ............cccoiiiiiiiiiii e 178
Pojeong Park(Daegu Gyeongbuk Institute of Science and Technology)

3. Large-scale in vivo imaging of neuronal firing with a high-contrast voltage indicator.  ..............oooiiiiiiiiii 179
Sungmoo Lee(Stanford University) s o=

4. Genetically encoded biosensors and actuators for neurotransmitter receptors. ............cocooviiiiiiiiiiiiii e 180
Jihye Seong(Seoul National University)

5. Sculpting neural circuits via engineered neuron-astrocyte interactions. .......... ..o 180
Sangkyu Lee(Institute for Basic Science)

14:30-16:25 Rm.116-118

Basic and translational researches on myelination and demyelination

Organizer : Hwan Tae Park(Dong-A University), Hyun-Jeong Yang(University of Brain Education)

Moderator : Hwan Tae Park(Dong-A University)

1. The role of oligodendrocyte lineage cells in the hypothalamus. ... 182

Dong Ho Woo(Korea Institute of Toxicology)

2. Searching for Novel Myelination-Promoting Factors in the Central Nervous System. ............ccoooiiiiiiiiiiii e 183
Hyun-Jeong Yang(University of Brain Education)

3. Oligodendroglial precursor cells orchestrate immune crosstalk at the onset of multiple sclerosis. ..........ccc.ccooveiiiiiiiiinnns. 184
Qi Wang(Sun Yat-sen University) ' BR®

4. Nerve-specific gene therapy for CMT1A: safety, efficacy and biomarker characterization in sheep. ...........cccccooviiiiiinin. 184
Nicolas Tricaud(Inserm)

5. Glial modulation of nerve excitability by gliomedin-dependent clustering of Na+ channels. ............c....cooiiiiii s 185
Elior Peles (Weizmann Institute of Science)

14:30-16:25 Rm.206-207

Pleiotropic roles of mitochondria in neurobiology
Organizer : Seok-Kyu Kwon(Korea Institute of Science and Technology)
Moderator : Jun Young Heo(Chungnam National University), Seok-Kyu Kwon(Korea Institute of Science and Technology)

1. Hitch-hiking of MRNAS 0n MItOChONAIIA. ....... i e e et e e e ee e e e eae 188
Angelika Harbauer(Max Planck Institute)

2. A mitochondrial switch of cell fate decision in early COriCOgENESIS. .......ccevvuniieiiii et 188
Sang Ki Park(Pohang University of Science and Technology)

3. Organellar pathogenesis in Neurodegenrative diSEASES. ...........ciieiuiiiiiii et ee e 189
Kyu-Sun Lee(Korea Research Institute of Bioscience and Biotechnology)

4. Correlative organelle microscopy with multimodal data to study mitochondria in lipid related neuronal developmental disorders. ...... 189
Ji Young Mun(Korea Brain Research Institute)

5. In situ localization of ER-mitochondria tethering proteins at the nanometer scale. ..o 190
Takumi Sakano(The University of Tokyo) !BR®



09:00-10:55 Grand Ballroom

Unlocking pathophysiological and novel therapeutic mechanisms for mood disorders: insights from synapse research

Organizer : Ji-Woon Kim(Kyung Hee University)

Moderator : Ji-Woon Kim(Kyung Hee University)

1. The role of astrocytic PLCh1 in the lateral habenula associated with depression. ..............ccooviiiiiiiriiii e 192
Jeongyeon Kim(Korea Brain Research Institute)

2. Functional nano-organization of central synapses and rapid antidepressant action. ..............cccccovveiieiiiieiiiiiei e 193
Ege T. Kavalali(Vanderbilt University)

3. Mechanism of rapid antidepreSSant @CHON. ............oiiiiiin i et 193
Lisa M. Monteggia(Vanderbilt University)

4. Neurophysiological effects of psilocybin on the cortical and claustral Circuits. ... 194
Juhyun Kim(Korea Brain Research Institute)

5. Stress-induced spontaneous high-frequency firing in the hippocampus promotes synaptic diversity and
memory encoding through entropy @XPaNSION.  .........c..iieeie et e e e e e et et e e e e e e e e aea e aens 194

Special Session 5 08:30-10:25 Grand Ballroom

Hormonal and neural control of metabolism in obesity and diabetes

Organizer : Sung Hee Choi(Seoul National University), Hyung Jin Choi(Seoul National University)
Moderator : Min-Seon Kim(UIsan University), Hyung Jin Choi(Seoul National University)

1. Central €ffECt Of GLP-1 RA. ... e e et oot e ettt e e e et et e e et e e e e e e e e eeen 252
Julie Broe Honoré(Novo Nordisk)

2. Neural mechanisms for the appetite-promoting effects of Orexin. ..............iiiiiiii i 252
Soo Lim -> Jong-Woo Sohn(Seoul National University -> Korea Advanced Institute of Science and Technology)

3. Regulation of gut glucose absorption to counteract insulin resistance by central nervous system. ...............ccooeiiiiiiiiiinnn. 253
Se Hee Min(University of Ulsan)

4. Targeting GFRAL neuron in the hindbrain for complex metabolic diSeases. ............ccoooiiiiiiiiiiiiiii e 253

Minho Shong(Korea Advanced Institute of Science and Technology)

Special Session 6 10:35-12:30 Rm.204-205

Supported by 3ISTeR szc
Spotlight on sexual dimorphism: Analyzing the importance of sex and gender analysis in neuroscience research

Orgnizer : Frank Kirchhoff(University of Saarland), Heisook Lee(Korea Center for Gendered innovations for Science and Technology),
Mridula Bhalla(Institute for Basic Science), Heajin Kim(Korea Center for Gendered innovations for Science and Technology)

Moderator : Frank Kirchhoff(University of Saarland)

1. Astroglial GABAB receptors: Decoding the Gender Puzzle in GHB-triggered Absence Seizures. ..........cccoccvvivievieninnnen. 256
Frank Kirchhoff (University of Saarland)

2. Sexual dimorphism in neuroethology revealed by Al-driven behavioral analysis framework. ...............cccooiiiiiiiiiieinn, 256
Feng Wang (Shenzhen Institute of Advanced Technology)

3. Re-assessing Alzheimer’s disease through a sex-specific lens: insights from public and organoid-based transcriptomic data. ...... 257

Jong Chan Park (Sungkyungkwan University)

4. Sex difference in NEUrOdEVEIOPMENT. ... ...t ettt ettt e 257
Eunha Kim (Korea University)
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Educational Session 3 R0\ Pi] Rm.104-106

Supported by ¢ 2t0].H}0[2(F)
Miniature brain models: from generation to application in studying brain development and function

Organizer : Jin-A Lee(Hannam University), Ki-Jun Yoon(Korea Advanced Institute of Science and Technology), Jinju Han(Korea
Advanced Institute of Science and Technology), Jinsoo Seo(Yonsei University)

1. Upgrading the physiological relevance of human cerebellar organoids. ..............ccoooiiiiiiiiiiiiii e 268
Girogia Quadrato (University of Southern California)

2. Reprogramming techniques for generating induced pluripotent stem cells from human somatic cells. .................ccceeeein. 268
Haneul Choi (Hannam University)

3. Functional characterization of complex neural models: new tools for organoids, spheroids, and organ-on-chip platforms. ...... 269
Austin Passaro (Axion Biosystems, Inc.)

4. Beyond the dish: a new brain somatic mutation model via human neuron transplantation into mouse brain. ........................ 269
Kiheon Lee (Korea Advanced Institute of Science and Technology)

5. Development and application of a blood-brain barrier organ-on-a-chip model. ..............coiiiiiiiiii 270
Tae-Eun Park (Ulsan National Institute of Science and Technology)

6. Modeling brain-on-a-chip platforms for the study of brain electrophysiological function. .............cccoooiiiiiiiiis 270
Hong Nam Kim (Korea Institute of Science and Technology)

Educational Session 4 RG] Rm.104-106

NNNNNNNNNNNNNNNN

zzzzzzzzzzzzzzzzzz

Advancing neuroscience futures: a career development workshop

Organizer : Jaekyung Kim(Korea Advanced Institute of Science and Technology), Gunsoo Kim(Korea Brain Research Institute)
Moderator : Jaekyung Kim(Korea Advanced Institute of Science and Technology)

1. Navigating the path t0 profeSSOrShiD  ....... i e et 272
Tae-Kyung Kim(Pohang University of Science and Technology)

2. Building a Career without Borders: Embracing the Unexpected. ..o 272
Sohyon Lee(Korea Advanced Institute of Science and Technology)

3. Pursuing @ Biotech @nd Pharma CarEer. ...........u..iieiiiiiiiiiiii et ettt e e s 273
Junghuyn Hahn(Boehringer Ingelheim)

4. A Scientist's Journey into Entrepreneurship: Navigating the Transition from Bench to Business. .............cccocoviiviiiiiinencee. 273
Eunyoung Park(AinB)

Luncheon Seminar 6 12:30-13:30 Premier Ballroom A

Supported by HAN/DOK
Exelon MoA and Value Of BUCKEL....... ... e e et et e e e et e e et e e e eee e eeens 284
JiYoung Kim(Handok)

Euncheon Seminar 7=1 B KK] Premier Ballroom B

Supported by @ =AY EEH%@

Korea Brain Research Institute

From resource to research: know-how for effective distribution of human brain resources ............ccooeviiiiiiiiiiiiieiiieiieenns 284

§ Kipom Kim(Korea Brain Bank, KBRI)
D
&
o
£ Euncheon'Seminar =2 J i KK Premier Ballroom B
()
S
@ Supported by
Introduction of the MFDS’s current policies and R&D initiatives related to narcotics control ................cccooiiiiiiiiiiiiiiis 285

Su Jeong Park(Ministry of Food and Drug Safety)



Luncheon Seminar 8 12:30-13:30 Premier Ballroom C

Supported by B%R

Multiphoton Imaging the Dynamics of the NErvous SyStem ...........oouiiiiiiiii e 285
Jimmy Fong(Bruker Nano Inc.)

SS8IpPY SWOSAN

Luncheon Seminar 9 12:30-13:30 Rm.113-115

Supported by BMS

Enhancing Physiological Complexity In Vitro Neural SyStem........... oo e 286
Jongsoo Woo(STEMCELL Technologies)

sl By 12:30-13:30 Rm.116-118

Supported by B&%ﬂ

Exploring N-glycosylation in brain disorders through multi-modal mass spectrometry ..o, 286
Boyoung Lee(Institute for Basic Science)
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DAY 4(AUG 27, 2025)

14:30-15:20 Grand Ballroom
Supported by @
Targeting the cell’s stress pathways for therapeutic DENEfit ............cc.iiiiiiiiii e 003
Peter Walter(Altos Labs)
11:05-11:55 Grand Ballroom
Deciphering principles of molecular and circuit mechanisms underlying animal behavior ..................ooiiiii e, 008
Ikue Mori(Nagoya University)
09:00-10:55 Premier Ballroom A

Supported by @"

Advancing neuroscience futures: a career development workshop

Organizer : Ruotian Jiang(Sichuan University), Wuhyun Koh(Institute for Basic Science)

Moderator : Ruotian Jiang(Sichuan University), Kyungchul Noh(Ajou University)

1. A novel form of region-specific astrocyte morphological plasticity involved in instinct behaviors. ...............ccccccoiiiiiin. 196

Ruotian Jiang(Sichuan University)

2. Divergent roles of prefrontal astrocytes in social dominance behavior and VICtory.  ..........oooouiiiiiiiiiii e 196
Kyungchul Noh(Ajou University)

3. Prefrontal cortex astrocytes modulate distinct neuronal populations to control anxiety-like behavior. ...............cccoooeiis 197
Xinzhu Yu(University of lllinois)

4. An astroglial basis of major depressive disorder: molecular, cellular, and circuit heterogeneity. ............cccooeeiiiiiiiiinnni. 198
Xiong Cao(Southern Medical University)

5. Astrocytic phagocytosis during sleep controls systems consolidation. ...............c.ooiiiiiiiiii 198
Won-Suk Chung(Korea Advanced Institute of Science and Technology)

09:00-10:55 Premier Ballroom B

Supported by @
Audiovisual processing in rodents and marmosets

Organizer : Seung-Hee Lee(Korea Advanced Institute of Science and Technology), Soo Hyun Park(Korea Advanced Institute of
Science and Technology)
Moderator : Seung-Hee Lee(Korea Advanced Institute of Science and Technology), Soo Hyun Park(Korea Advanced Institute of
Science and Technology)

1. Orthogonalization of spontaneous and stimulus-driven activity by hierarchical neocortical areal network in primates. ............ 200
Kenichi Ohki(The University of Tokyo)

2. Synaptic molecules tune neuronal feature selectivity: novel in vivo imaging techniques and gene therapy development. ...... 200
Ingie Hong(Johns Hopkins University)

3. Dynamic visual processing in marmoset extrastriate COMEX. .........oiuiuiiiii e 201
Soo Hyun Park(Korea Advanced Institute of Science and Technology)

4. Dendritic and circuit computation for flexible deciSion-making. ............ccuuuiriiiii i 201
Ninglong Xu(Chinese Academy of Sciences)

5. Balancing flexibility and stability during auditory reversal I6aring. .............coooeiiiiiiiiiiir e e 202
Seung-Hee Lee(Korea Advanced Institute of Science and Technology)



09:00-10:55 Premier Ballroom C

Brain cell atlas and technology

Organizer : Shiping Liu(BGI-Research), Ying Lei(BGI-Research)

Moderator : Linging Feng(Zhejiang Lab)

1. eLemur: A cellular-resolution 3D atlas of the mouse IemUr brain. ..............ooooieiiioriii e e 204
Jinhyun Kim(Korea Institute of Science and Technology)

2. The Human Protein Atlas (HPA) @ NEUIOSCIENCE FESOUITE.. ......iivueeerieeetieetieeetieeetee et e et e eet e et e e e e ae s ee et aeeanaaennns 204
Jan Mulder(Karolinska Institute)

3. Cerebral CorteX COMNECIOMICS. ... .t iitit et et ettt e ettt et e et e e e et e e et ae e e e et e e e eeaan e 205
Moritz Helmstaedter(Max Planck Institute)

4. From connectome to functional study for SOmatoSensory SYStem. ...........iiiiiiiiiiiii e 205
Yangang Sun(Chinese Academy of Sciences)

5. Decoding the macaque claustrum: Single-cell transcriptomics meets whole-brain connectivity. ..............c.ccooiiiiiins 206
Ying Lei(BGI-Research)

09:00-10:55 Rm.116-118

Emerging mechanisms in white matter injury: autoimmunity, vascular dysfunction, and lipid metabolism

Organizer : Sun Ah Park(Ajou University)
Moderator : Sun Ah Park(Ajou University)

1. Single-cell immune profiling reveals distinct CSF and blood signatures distinguishing MOGAD from MS and NMOSD
LI (== L= 1o = 1A= 2= 1= | Pt 208
Charlotte Ng(Korea Institute of Science and Technology) &

Scitech Korea

2. CNS Autoimmune Diseases involving White Matter ..............ooouiiiiiiiii e e e e 209
Young Nam Kwon(Yonsei University)

3. Hereditary Vascular Dysfunctions Resulting in White Matter Ischemic Disorders ............cccoooiiiiiiiiiiiiiiiiie e 209
Jay Chol Choi(Jeju National University)

4. Survival signaling pathways of oligodendrocyte lineage cells in ischemic white matter injury ..............ccooooiiiiiiiiiiin. 210
Jun Young Choi(Ajou University)

5. Dysfunction of lipid metabolism in astrocytes as emerging mechanism in Alzheimer's disease ............cccooeiiieiiiiiiiinnnns. 211
Zeng Li(Duke-NUS Medical School)

12:30-14:25 Premier Ballroom A

Recent insights into molecular orchestration of synaptic transmission and neural circuit modulation

Organizer : Yukiko Goda(Okinawa Institute of Science and Technology), Huang Ma(Zhejiang University)
Moderator : Yukiko Goda(Okinawa Institute of Science and Technology), Huang Ma(Zhejiang University)

1. Cognitive aging and its sex-specific regulation: mechanisms and insights.  ...........ccooiiiiiii i 214
Huan Ma(Zhejiang University)

2. Cortico-hippocampal CA1 direct circuits for learning and MEMOIY. ...........oiiiiiiiiiiii i ee s 214
Xiaohui Zhang(Beijing Normal University)

3. Regulation of presynaptic homeostatic plasticity by RnoAand CdAC42. ..o 215
Seungbok Lee(Seoul National University)

4. Presynaptic metabolism of phoSphoiNOSIIAES.  .......c.uuiiiiii e e 215
Shigeo Takamori(Doshisha University)

5. Unique dynamics and distinguishable subsets of spontaneously recycled inhibitory synaptic vesicles. ..............ccc.cccoeeeenie. 216

6. Synapse-astrocyte interactions in fine-tuning of synaptic strengths.  ...........ooiiiiii i 217
Yukiko Goda(Okinawa Institute of Science and Technology)



12:30-14:25 Premier Ballroom B

The molecular, cellular and circuitry mechanism of pain and itch

Organizer : Yongjing Gao(Nantong University), Guang-Yin Xu(Soochow University)
Moderator : Yongjing Gao(Nantong University)

1. Thermosensitive TRP channels initch and Pain ... e 220
Makoto Tominaga(Nagoya City University)

2. Mechanisms linking peripheral injury repair and neuropathiC PaiN  ..............iiiiiiiiiiiii e 220
Yun Wang(Peking University)

3. Purinergic receptors and ChroNIC PAIN ...........iiiiii it ettt e e e e 221
Guang-Yin Xu(Soochow University)

4. Neuronal circuitry and plastiCity Of PaiN .. .... . e e e e e e e e e e aa e 221
Yong Ho Kim(Gachon University)

5. NEUROINFLAMMATION AND NEUROPATHIC PAIN ... ittt e e e e e e e et e e e ee e e 222

Yong-Jing Gao(Nantong University)

6. FTO demethylase modulates neuropathic pain through m6A-mediated presynaptic control of Cav2. 2 channels. ............... 222
Jianxiong Wei(Xi'an Jiaotong University) BR®

12:30-14:25 Premier Ballroom C

Emergence, maintenance, and entrainment of circadian clocks: from molecules to networks

Organizer : Jihwan Myung(Taipei Medical University)
Moderator : Jihwan Myung(Taipei Medical University)

1. Impact of the emergence of circadian clock on the developmental physiology in mammals  .............cccoeoiiiiiiiiiiinnnc, 224
Kazuhiro Yagita(Kyoto Prefectural University)

2. PPlase Facilitates Robust Circadian Rhythms via Dual Regulation of PERIOD Protein Dynamics in Drosophila .................. 225
Eun Young Kim(Ajou University)

3. Early emergence of peripheral clocks through abrupt bifurcation in the mouse embryo ... 226
Jihwan Myung(Taipei Medical University)

4. Revealing the dynamic eocoding of light in the mice SCN using in vivo calcium imaging ...........cccuoeereiiiiineeiii e 227
Shih-Kuo Chen(National Taiwan University)

12:30-14:25 Rm.113-115

Supported by CURGVERSE
Decoding GPCR signaling: innovations in neuroscience research

Organizer : Ka Young Chung(Sungkyunkwan University)
Moderator : Jihye Seong(Seoul National University)

1. Molecular mechanism of B-arrestin 2 interaction with phosphorylated GPCRs and phosphatidylinositol 4,5-bisphosphate ...... 230
Ka Young Chung(Sungkyunkwan University)

2. Structural and pharmacological analysis of SErotonin rECEPION ....... ... it 230
Kuglae Kim(Yonsei University)

3. llluminating spatial organization of GPCR signaling in the iving Cell  ...........oiiii i e 231
Yonghoon Kwon(Gwangju Institute of Science and Technology)

4. An expanded palette of ATP and adenosine sensors for multiplex imaging  .........cccooiiiiiiiiiiii e 231
Zhaofa Wu(Chinese Academy of Sciences)



12:30-14:25 Rm.116-118

Cognitive and computational neuroscience in nonhuman primate

Organizer : Hansem Sohn(Sungkyunkwan University), Seng Bum Michael Yoo(Sungkyunkwan University)
Moderator : Hansem Sohn(Sungkyunkwan University)

1. Ensemble Perception iN MACAGUES ..........iuiiie ittt e e et e e e e et e e et e e e et e e e e ea e e e e e e e aeas 234
Ning Liu(Chinese Academy of Sciences)

2. Mental programming of spatial sequences in working memory in the macaque frontal cortex ..............ccoooveiiiiiniiiiinnncn. 234
Liping Wang(Chinese Academy of Sciences)

3. Neuronal representation of counterfactual choice for quick learing in macaque frontopolar cortex ..........cccoeevviiiiivinnnnns 235
Kentaro Miyamoto(RIKEN)

4. Allocentric coding in the precuneus: from human psychophysics and fMRI to monkey physiology and vision transformers ... 236

Shigeru Kitazawa(Osaka University)

= (Ve ELSTESS G  12:30-14:25 Rm.104-106

How to write impactful papers

Organizer : Seung-Hee Lee(Korea Advanced Institute of Science and Technology)
Moderator : C. Justin Lee(Institute for Basic Science)

1. In the quest of the neural mechanism of emotion and social behaviors. ...............ccooiiiiiiiiii e 276
Hailan Hu(Zhejiang University)

2. Learning the Hard Way: What lots of failure and a bit of success has taught me about publishing papers.................c.c..c..... 276
Thomas McHugh(RIKEN)

3. From Discovery to Presentation: Writing Scientific Papers That People Remember. ..............ooooiiiiiiii 277

Greg Seong-Bae Suh(Korea Advanced Institute of Science and Technology)

12:00-12:30 Premier Ballroom A

Supported by Johnson&dJohnson

Clinical benefit of Paliperidone Long-Acting injections : Emphasis on treatment adherence and functional outcomes ............... 287
Nuree, Kang(Gyeongsang National University Hospital)

13:00-14:25 Grand Ballroom

When the sugar code goes Wrong in the Drain. ... ..o e 013
Boyoung Lee (Institute for Basic Science)

Microglia and Neural Organoids for Bridging Models to MEChaniSMS ............c.uuiiiiiii e 014
Jong-Chan Park(Sungkyunkwan University)

Anatomy of motivated behavior: mapping the neurons that drive USfo €at .............ooiiiiiiiiiiiii e 015
Hyung Jin Choi(Seoul National University)
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. The KSBNS Outstanding Poster Awards Candidates

SO CIRSTEES 08 Day 1(Aug 24, 2025) 13:00-17:40, Day 2(Aug 25, 2025) 8:30-12:30 [Exhibition/Poster Hall]
Mechanisms of Brain Disorders P-001~P-017
P-001 Biomarker detection with high-speed single-molecule imaging in neurodegenerative disorder
Sangjun Park
P-002  Transcriptomic evidence of hippocampal hyper-maturity and accelerated aging in mouse models of neuropsychiatric
disorders with anxiety-like behavior
Hideo Hagihara, Hisatsugu Koshimizu, Satoko Hattori, Miho Tanaka, Kazutaka lkeda, Tsuyoshi Miyakawa
P-003  Location of polyglutamine track affects pathogenic threshold of polyglutamine expansion diseases — importance of
association with the proteasome
Meewhi Kim, llya Bezprozvanny
P-004  Dysfunctional S1P/S1PR1 signaling in the dentate gyrus drives vulnerability of chronic pain-related memory impairment
Menggiao Cui, Jun-Li Cao
P-005  Sleep homeostasis-driving neurons from the hypothalamic paraventricular nucleus regulate glucose metabolism through
adipose tissue lipolysis
Abudusalamu Awuti, Xiangtong Chen, Hong Jiang
P-006  Positive allosteric modulators of SERCA pump as potential therapeutics for Alzheimer's disease
llya Bezprozvanny, Russell Dahl
P-007  Antioxidant effect of Opuntia Ficus Indica cladode extract in a Wistar rat model of chronic Manganese toxicity induced
Parkinson-like disease
Hala Harifi, Leila Bikjdaouene
P-008  D2R-specific deletion of NSF Induces ADHD-like behavioral phenotypes in mice
Min-Jue Xie, Koshi Murata, Hiroshi Kuniishi, Yugo Fukazawa, Hideo Matsuzaki
P-009  Restoring interbrain prefrontal theta synchronization reverses social deficits
Eunkyu Hwang, Hyoung Geun Yoon, Soogeun Shin, Anjin Lee, Woohyun Kim, Younghoon Kwon, Dongseok Seo, Eunjoon Kim,
Eunee Lee
P-010  Potential of AAV-Based Gene Therapy for the Treatment of Cerebellar Ataxia
Hyemi Eo, Sehwan Kim, Un Ju Jung, Sang Ryong Kim
P-011 Neuroinflammatory and histopathological changes in the human olfactory system across the Alzheimer’s disease continuum
Da Hae Jung, Eunji Park, Hyeon Chang Ju, Ali Jahanshahi, Cheil Moon
P-012  Isopropylphenidate exhibits addictive-like properties via the dopaminergic pathway in mice
Seong-Gon Lee, Youyoung Lee, Wun-A Kook, Choon-Gon Jang
P-013  Black Ginseng mitigates Alzheimer's cognitive decline by activating Nrf2/HO-1 and inhibiting p38 MAPK/NF-kB/STAT3 and
NLRP3 via TLR2/4 modulation.
Yujeong Ha, Hyo-Sung Jo, Tae Woo Kwon, Seung Ho Jeon, Sang-Kwan Moon, Ji Hoon Jung, Min Soo Kim, seung-Yeol Nah,
Jong Kil Lee, Ik-Hyun Cho
P-014  Febirile seizures induce hippocampal Nav1.1 downregulation and deficits in fear-related cognitive function in a rat model
Yeon Hee Yu, Yujeong Song, Beomjong Song, Dae-Kyoon Park, Duk-Soo Kim
P-015  Abnormal O-glycan Sialylation in Depression induced by Chronic Variable Stress
Youngsuk Seo, Inwoong Song, Boyoung Lee
P-016  AAV-mediated SCA3 Primate Model Reveals Early Cerebellar Neurochemical and Histopathological Changes

Keonwoo Kim, Aryun Kim, Jinyoung Won, Junghyng Park, Kyung Seob Lim, Chang-Yeop Jeon, Jee-Hyun Cho, Youngkyu Song,
Dong-Seok Lee, Youngjeon Lee

KLl



P-017  Sex-Specific Salivary Proteomic Profiles as Biomarkers for Suicidal Ideation in Adolescents: A Novel Approach for Early
Detection

Carlos Spuch, Maria Sanchez-Luaces, Tania Rivera-Baltanas, Beatriz Gomez-Gémez, Icia Nistal-Franco,
Antia Branas-Gonzalez, Mario Manso-Vazquez, José Ramirez-Sanchez, Laura Docio-Fernandez, Carmen Garcia-Mateo,
Manuel José Fernandez-Iglesias, Jose Olivares-Diez, Alejandro Garcia-Caballero

Molecular and Cellular Neuroscience P-018~P-059

P-018  Cancer-associated metabolic reprogramming facilitated by astrocyte glycogenolysis mediates neuropathic pain chronification
Junseo Park, Kwanghwan Kim, Hyewon Jun, Sungjoong Lee

P-019  Korean Red Ginseng Marc-Derived Gintonin Improves Alzheimer's Cognitive Dysfunction by Upregulating LPAR1

Yujeong Ha, Rami Lee, Seung Ho Jeon, Ji-Hun Kim, Hyo-Sung Jo, Tae Woo Kwon, Sung-Hee Hwang, Jong Kil Lee,
Seung-Yeol Nah, Ik Hyun Cho

P-020 Initiation of neuronal degeneration by secretory lysosome in Alzheimer’s disease
Hyun Jin Jung, Soonbong Baek, Jaemyung Jang, Seungeun Yeo, Youngshik Choe

P-021 Single-cell Multiomics Integration of Microglia Across Alzheimer’s Disease Continuum
Jaemyung Jang, Seungeun Yeo, Soonbong Baek, Hyun Jin Jung, Youngshik Choe

P-022  Asymmetric a-synuclein accumulation and neurodegeneration in a hemiparkinsonian primate model induced by unilateral
intracarotid MPTP

Jincheol Seo, Chang-Yeop Jeon, Thi Hai Thanh Nguyen, Seung Ho Baek, Gahye Moon, Sojeong Lee, Jae-Won Huh, Youngjeon Lee,
Kyung Seob Lim

P-023  Hippo signaling pathway is implicated in TSC-associated Intellectual Disability
Jahong Koo, Subin Park, Kyoung-Shim Kim, Da Yong Lee

P-024  Medial amygdala’s role in abnormal social behavior in Shank2 haploinsufficiency
HYOUNG GEUN YOON, EUNKYU HWANG, YOUNGHOON KWON, EUNEE LEE

P-025  Non-saponin experimental autoimmune encephalomyelitis by maintaining blood-brain barrier integrity via NF-xB and p38
MAPK signaling pathway in

Yujeong Ha, Jinhee Oh, Tae Woo Kwon, Hyo-sung Jo, Da Yeon Park, lk-Hyun Cho

P-026  Loss of Cyclin Y modulates autistic-like behaviors in Shank3InsG3680 mice
Jiyeon Seo, Mikyoung Park

P-027  Dysregulation of the FGFR1 signaling in hippocampus facilitates depressive disorder
Jongpil Shin, Hyeonsik Oh, Ji Hye Park, Hyunsik Bae, Chan Mo Yang, Minju Lee, Seokhwi Kim, Won Do Heo

P-028  Anxiolytic Effects of Gami-Guibitang in Autism Spectrum Disorder Mouse Model
Ji Hye Yoon, Duk Jin Jung, Junhyuk Choi, Jinyoung Maeng, Yujin Kim, Sungho Maeng

P-029  Exacerbation of Alzheimer’s Disease Pathology by Brain Insulin Resistance in the 5xFAD Mouse Model
Jinyoung Maeng, Ji Hye Yoon, Junhyuk Choi, Yujin Kim, Sungho Maeng

P-030  Effect of chronic corticosterone administration on acute stress-mediated gene expression in the cortex and hippocampus
Kanzo Suzuki, Hirono Shiraki, Eri Segi-Nishida

P-031 Interoceptive sensing process against chronic colitis present to anxiety and depressive-like behavior

Jaehyun Jeong, Hyun Joo Choi, Sangyun Kim, So Yeon Park, Min Joung Lee, Jong Hun An, Chang Hee Pyo,
Young Eun Kim, Taewan Kim, Dayoung Kang, Min-Kyung Yeo, Woosuk Chung, Jun Young Heo

P-032  Astrocytic O-GlcNAcylation modulates Social and Affective Behaviors in Mice
Prajitha Pradeep, Sehoon Keum, C Justin Lee, Boyoung Lee

P-033  Effect of environmental enrichment on chronic unpredictable mild stress - Focused on microbiota-gut-brain axis
Seung Ju Kang, Sae Yeon Son, Hyeong Ju Nam, Min Kyung Song

P-034  Dopaminergic regulation in the synaptic transmission of developing prefrontal cortex and cortisol-mediated disruption.
Hee-Young Kim, Khulan Amarsanaa, Eun-Bok Baek, Eun-A Ko, Oh-Bin Kwon, Sung-Cherl Jung



P-035

P-036

P-037

P-038

P-039

P-040

P-041

P-042

P-043

P-044

P-045

P-046

P-047

P-048

P-049

P-050

P-051

P-052

P-053

Transcriptomic analysis of senescence induced in AD patient-derived fibroblasts reveals AD-specific aging signatures
Young Joon Cho, Sunwoo Yoon, Yeojin Kim, Homin Song, Hyun Woong Roh, Sang Joon Son, Chang Hyung Hong

Dynamic interaction between interneuron and GPR56 expressing cells during the tangential migration of cortical formation
Hyeryun Shin, Byung-Geun Ha, Tae-Shin Park, Yu-Jin Jang, Sung-Jin Jeong

Translating schizophrenia pathology: The MAM model as a preclinical mirror of human disease
Jin Ju Kim, Eun Kyeoung Kim, Byung Soo Kim, Tae Young Lee, Jung Ho Hyun

Elucidating the protective mechanisms of the APOE Christchurch variant (R136S) against Alzheimer’s disease via LRP1
interaction

Juyeong Jeon, Hyein Lee, Beom Soo Kim, Simsung Bae, Juwon Lee, Fan Gao, Jong Hyuk Yoon, Wookyung Yu,
Sung Bae Lee, Jinsoo Seo

KINE-PD-28, a cytokine-derived small peptide, improves motor dysfunction through anti-inflammatory-related
neuroprotection in PD animal models.

Ki Bum Um, Inhyun Ryu, Siyeon Park, Daeho Cho, Changkyu Gu

Alcohol Addiction-like Behaviors in Operant Ethanol Self-Administration Mediated by the mPFC Reward Circuit
Jiyun Lee, Sumin Kang, Eum-Ji Kim, Shijie Xu, Ja Wook Koo

Inflamed Lung Signals Alert to the brain that present to anxiety like behavior

Sang Yun Kim, Jong Hun An, Hyun Joo Choi, Chang Hee Pyo, Tae Wan Kim, Jae Hyun Jeong, Da Young Kang,
So Yeon Park, Young Eun Kim, Min Joung Lee, Woosuk Chung, Jun Young Heo

Mitochondrial Complex | Deficiency Modulates Motor Behavior and Anxiety: Insights into Neurodegenerative Disorders
Su Been Park, Won-Seok Choi

GSK3b activation was modulated the pathology of Alzheimer’s disease.
Yeon-Ji Seo, Won-Seok Choi

The Impact of Chronic Social Isolation on Memory Decline: The Role of Inflammation and Myeloid Receptor Dysregulation in Aging
Bo-Ram Mun, Won-Seok Choi

Investigation of Electrophysiological Abnormalities in Local Circuits of Brain Tissue from Drug-Resistant Epileptic Patients
Dongseok Seo, Wonseok Chang, Wonkyung Ho, Eunee Lee

Ursolic acid ameliorates LPS-induced cognitive impairment by modulating microglial activation and neurotrophic signaling in mice
Ga-Young Choi, Seohyeong Lee, Eunyoung Moon, Hyosung Choi, Hee-Seok Kweon

Exploring FK506 Derivatives as Potential Therapeutic Agents for Aizheimer's Disease.

Jaeho Yoon, Go Eun Ha, HeeJung You, Yeleen Lee, Denise Lee, Yeonju Lee, MyoungChong Song, Young Ji Yoo, Hunsang Lee,
Yeo Joon Yoon, Eunji Cheong

Electrophysiological effect of FK506 derivates in Alzheimer’s disease mouse model.
Yeleen Lee, Go Eun Ha, HeeJung You, Jaeho Yoon, Denise Lee, Yong Ji Yoo, Hunsang Lee, Yeo Joon Yoon, Eunji Cheong

Thalamic cell-specific Alterations in an Alzheimer's Disease Mouse Model
Go Eun Ha, Han-Eol Park, Denise Lee, Yeleen Lee, Jaeho Yoon, Yu Tak Lee, Chang Ho Sohn, Eunji Cheong

Ablation of microglial Connexin43 promotes short term and long term recovery from traumatic brain injury.
Yixun Su, Chenju Yi

STIM1-dependent calcium signaling in astrocytes controls glutamate accumulation and ischemic brain injury during acute
stroke in mice

Seunghwan Choi, Geehoon Chung, Sun Kwang Kim

Cerebellar gliosis and motor impairments in autism-like phenotypes induced by maternal cadmium exposure
Junseok Oh, Joo-Ok Min, Juwon Choi, Won-seok Lee, Mi-Hye Kim, Hee Jung Kim, Bo-Eun Yoon

Prasugrel attenuates dopaminergic neuronal loss in an MPTP-induced model of Parkinson’s disease

Seulah Lee, Jaehoon Kim, Eunji Cho, Hae-Un Jung, Ye-Jin Kim, Hagyeong Lee, Hyang-Sook Hoe, Dayea Kim,
Jong Hyuk Yoon

KL



P-054

P-055

P-056

P-057

P-058

P-059

Cerebrovascular dysfunction may contribute to cognitive impairment in Down syndrome
Joonhong Kwon, Joonhee Lee, Sihwan Seol, Hyo Jung Kang

GATA1-mediated brain-immune interactions in major depressive disorder: a comprehensive analysis of neuroimmune
crosstalk in mice

Songah Shin, Joonhee Lee, Joonhong Kwon, Koeul Choi, Hyo Jung Kang

Pharmacological blockade of TRPA1 modulates morphine withdrawal syndrome and emotion-like behaviors in male and
female mice

Audrey Lynn Donio, Choon-Gon Jang

ARAS family GTPase Rit1 regulates synaptic plasticity and memory in mice
Min-Gyun Kim, Sun Yong Kim, Sang Jeong Kim, Pau Castel, Yong-Seok Lee

Neuroprotective Effects of Astragalus mongholicus via Antioxidant and Anti-Inflammatory Mechanisms in Ischemic Stroke
Yongjae Hong, Geon Ko, Yeong-Jae Jeon, Hyeon-man Baek, Juni Lee, Donghun Lee, Jieun Park, Jaehong Kim, Keun-A Chang

Cerebellar Glial Alterations and Impaired Motor Coordination in a VVPA-Induced Mouse Model of Autism Spectrum Disorder
Tae-Woo Ha, Jinhui Chao, Won-Seok Lee, Bo-Eun Yoon

Molecular and Cellular Neuroscience P-060~P-143

P-060

P-061

P-062

P-063

P-064

P-065

P-066

P-067

P-068

P-069

P-070

P-071

Inositol 1,4,5-Trisphosphate Receptor 1 Mediated Intracellular Calcium Dyshomeostasis Facilitates Trigeminal Neuropathic Pain
Meng-Xuan Huang, Ning-Yi Ren, Yi-Fan Wang, Yong-Jing Gao, Huan-Jun Lu

Distinct Roles of Somatostatin and Parvalbumin Interneurons in tec LEARNING
Qian-Quan Sun, jiaman dai, Chunzhao Zhang

A specific association of presynaptic K+ channels with Ca2+ channels underlies K+ channel-mediated regulation of
glutamate release

Byoung Ju Lee, Young-Eun Han, Seungbok Lee, Suk-Ho Lee, Won-Kyung Ho

Protective effects of polyphenols against oxidative stress and inflammation caused by intracellular zinc deficiency in
microglial cells

Masato Inazu, Ayumi Matsushita, Maki Kimura, Naoko Tajima, Tsuyoshi Yamanaka

MDGA?2 constrains NMDAR functions by targeting EphB2-Ephrin signaling pathway
Hyeonho Kim, Younghyeon Jeon, Seunghye Kim, Yuxuan Guo, Dongwook Kim, Gyubin Jang, Julia Brasch, Ji Won Um, Jaewon Ko

Peripheral Neuronal NPTX2 Exacerbates Chronic ltch in an Atopic Dermatitis Model via Enhancing IL-31/IL-31R Signal Axis
Xue-Qiang Bai, Yu-Qi Zhang, Zhi-Jun Zhang

Astragaloside |V improves Muscle Atrophy by modulating UPS and ALP via suppressing Oxidative Stress and Inflammation
in denervated mice

YaNan Ji, HuaLin Sun

The identification of a distinct astrocyte subtype that diminishes in Alzheimer’s disease

Jiagian Wu

Celecoxib alleviates denervation-induced muscle atrophy by suppressing inflammation and oxidative stress and improving
microcirculation

tongxin shang, hualin sun

Prion protein-mediated inflammatory responses attenuated by melatonin through calcineurin signal
Jeong-Min Hong, Sang-Youel Park
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Ziming Li, Francesca Pia Sellitti, Crystal Weber, Linda Simmler
P-200  Social motivation for effortful reward is reinforced by mesolimbic dopamine via D1R-mediated epigenetic regulation
Tae-Eun Kim, Jeongseop Kim, Ja Wook Koo
P-201 Rapid systems consolidation and reshuffling of engram cells in the hippocampal-cortical network by repeated learning
Boin Suh, Mujun Kim, Yire Jeong, Sunhoi So, Jaemin Hwang, Juhee Park, Jin-Hee Han
P-202  Sleep-dependent Memory Consolidation of Reward Locations Under Landmark-Based and Path Integration-Assisted
Strategies
Abolfazl Badripour, Dahee Jung, Sebastien Royer
P-203  Septo-entorhinal GABAergic neurons switch memories to enable update
Mujun Kim, Boin Suh, Sunhoi So, Jung Wook Choi, Jaemin Hwang, Juhee Park, Jin-Hee Han
P-204  Two-photon optogenetic microcircuit mapping: Insights from V1, M1, and beyond
Elia Painchaud-Lakatos, Shawniya Alageswaran, Haley N. Renault, Meghan Appleby, Christina Y.C. Chou, Aparna Suvrathan,
P. Jesper Sjostrom
P-205  Optogenetic dissection of serotonergic modulation in dCA1: Electrophysiological validation and behavioral correlates
Juliana Gross, Jill Gerdey, Olivia Andrea Masseck
P-206 A non-hallucinogenic psychedelic reprograms stress resilience
Jeongseop Kim, Tae-Eun Kim, Yeo-Jin Ko, Jessica L Ables, Ja Wook Koo
P-207  Dorsomedial hypothalamic circuit mediates anxiety-induced arousal following psychosocial stress
Ho-Yong Choi, Jeong-Tae Kwon
P-208  Raphe-driven glutamate co-transmission shapes hippocampal function via modulation of cholecystokinin-expressing
inhibitory neurons
Ha-Eun Lee, Minseok Jeong, Seung Eun Lee, Jae-Ick Kim
P-209  Top-down and reciprocal synaptic organization between the medial prefrontal cortex, claustrum, sensory cortices, and
amygdala
Jeong Eun Lim, Juhyun Kim
P-210  Stress engages the noradrenergic brainstem-to-hypothalamus circuit to suppress appetite.
Myungmo An, Junkoo Park, Sumin Lee, Se-Young Choi, Sung-Yon Kim
P-212  Effect of social relationships during adolescence on the development of vHPC-mPFC pathway
Juyong Lee, Ain Chung
P-213  Prefrontal inputs to the basolateral amygdala differentially regulate context-dependent fear renewal
Jieun Lee, Eum-Ji Kim, Seunghwan Choi, Jungeun Ji, Joon-Yong An, Ja Wook Koo
Systems and Computational Neuroscience P-214~P-262
P-214  Neural mechanisms for regulating impulsive choice via directional visual stimuli in time perception
Wi Hoon Jung, Euitae Kim
P-215  Testosterone Administration Slows Prosocial Learning to Avoid Harm in Healthy Men
Yin Wu
P-216  An open-source system designed for synchronised neural and behavioural data acquisition
Maja Neubauer, Anastasia Strietzel, Joscha Schmiedt, Olivia Masseck, Sami Hassan
P-217  In-depth analysis of interbrain correlation with machine learning models

Anjin Lee, Eunkyu Hwang, Eunee Lee
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Closed-loop disruption of cortico-cortical communication in NREM impairs skill refinement
Jaekyung Kim, Linmeng He, Karunesh Ganguly

Distinct roles of regional proximal and distal synaptic weights in neurodevelopmental and neurodegenerative disorders
Yeongjun Park, Bo-yong Park

Neural mechanisms of acupuncture stimulation in autism spectrum disorders: Protocol for a randomized, placebo-controlled,
fNIRS-EEG neuroimaging study

Dong Hyuk Lee

Blocking D1 receptors in entorhinal cortex disrupts value-dependent conditioned responses
Jaehun Kim, Minyeong Seo, Min Whan Jung

High-Precision and Efficient Suppression of Pathological Brain Activity in Parkinsonian Rats via a Closed-Loop Deep Brain
Stimulation Approach

Jeng-Wei Yang, Ramesh Perumal, Yu-Hsiu Kuo, Hsin Chen

Cortical-amygdalar neural dynamics during grooming behavior in rodents
Ye-Ri Choi, Tae Ho Park, Woo Sung Joo, Jee Hyun Choi, Hio-Been Han

Container-based high-performance computing for modeling large-scale biological neural networks
Oliver James, Sungho Hong

Place cells in CA3 require more complex visual scenes for spatial firing than in CA1 in VR environment
Eun-Ho Lee, Inah Lee

Differential encoding of value-based contextual behavior in the intermediate and dorsal regions of the hippocampus
Su-Bin Chung, Inah Lee

A pharynx-to-forebrain circuit for rapid thirst quenching
Gilju Han, Minyoo Kim, Dong-Jun Koo, Hyeongujun Cho, Sung-Yon Kim

Dynamic encoding of numbers in the hippocampus
Chuljung Kwak, Hyung-Bae Kwon, Bong-Kiun Kaang

A custom imaging-guided intranasal system for brain delivery in a cynomolgus monkey (Macaca fascicularis)
Hyeon-Gu Yeo, Chang-Yeop Jeon, Jinyoung Won, Kyung Seob Lim, Junghyung Park, Jae-Won Huh, Youngjeon Lee

Altered spine architecture and epileptogenesis : A simulation study in human dysplastic neocortex
Jawon Gim, Na Young Seo, Gyu Hyun Kim, Kea Joo Lee, Joon Ho Choi

Regularization of High-Dimensional Cerebellar Representations by Sparse Parallel Fiber Inputs: A Virtual Sample-based L2
Regularization Perspective

Taerim Yun, Jundong Kim, Chang-Eop Kim

Move All Together (MovAl): A New Framework for Multi-Animal Identity Tracking and Pose Estimation
Sunjin Kim, Yejin Jeong, Haeri Choi, Sunwoo Park, Ain Chung

Distinct neural coding of sensory and mnemonic representations in the human early visual cortex

Sungje Kim, Joonwon Lee, Hyunwoo Gu, Heeseung Lee, Jaeseob Lim, Minjin Choe, Hyang-Jung Lee, Dong-Gyu Yoo,
Sang-Hun Lee

Temporally dynamic prefrontal processing during goal-dependent memory retrieval
Jisu Park, Sue-Hyun Lee

Ventral medial prefrontal and motor cortex interaction mediates cost-benefit tradeoffs
Yonil Jung, Daigo Okada, Hidehiko Inagaki

Common neural processes engaged during memory retrieval under self-distancing
Inho Shin, Sue-Hyun Lee

Disruption of Social Experience During Early Adolescence Induces Long-term Behavioral and Neural Alterations
Haeri Choi, Yeon Lee, Sooyoun Bae, Sunjin Kim, Ain Chung
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Exploring More Efficient Methods for Habit Formation Through Count Based and Time Based Learning
Yujin Kim, Jinyoung Maeng, Ji Hye Yoon, Junhyuk Choi, Sungho Maeng

Harmonizing Cerebellar Uniformity and Diversity: A Transformer-Inspired Hierarchical Algorithm Perspective for
Neuroscience and Machine Intelligence

Bongsu Kang, Chang-Eop Kim

Dopamine Signaling in the Retrosplenial Cortex During Goal-Directed Navigation

Wooyoung Na, Jeehyun Kwag

Prefrontal representational changes during learning predict long-term associative memory
Subin Cho, Minjae Kwon, Sue-Hyun Lee

Auditory Alarm Modulates Hippocampal Theta Phase Resetting and Hippocampal Theta-Cortical Gamma Coupling to
Enhance Associative Memory Encoding

Seongjin Lee, Chun Kee Chung

Phonetic vs. Phonemic Representation in Neural Activity During Speech Production: Evidence from Denasalized [n] Sounds

Resembling [f] in Ko
Yong Hyeon Gwon, Chun Kee Chung

Neural Representations of the Clarity of Subjective Emotion
Jaewon Han, Wonjun Kang, Doyoung Park, Jisu Park, Sue-Hyun Lee

Differential Integration of Visual Value and Feature Information in Basal Ganglia regions
Seong-Hwan Hwang, Masaharu Yasuda, Hyoung.f Kim

Differences in modality-selective value neurons of the primate striatum underlie functional dissociation of tactile and visual
value-guided behavior

Ji-Woo Lee, Min Seo Kim, Seong-Hwan Hwang, Hyoung F. Kim

Parallel processing of tactile and visual value information in the globus pallidus externa
Min Seo Kim, Ji-Woo Lee, Hyoung F. Kim

The role of the primate caudal subthalamic nucleus in processing long-term value memory for habitual behavior
Keonwoo Lee, Myong Lee, Hyoung F. Kim

Learned value and spatial preference, but not visual salience, shape value-based habitual hand choice in primates
Yun-Hyuk Kim, Jun Park, Yu Gyeong Kim, Youngjeon Lee, Hyoung F. Kim

Comparison of advanced augmentation methods for predicting postoperative delirium in older adults undergoing spine
surgery
Jungmin You, Jeongeun Choi, Jeongmin Kim, Bon-Nyeo Koo

Topographic cortico-basal ganglia computational model reveals motor and non-motor symptom comorbidity in Parkinson's
disease

Jieun Kim, Taegon Kim

A computational modeling approach to the role of Serotonin in cued fear learning and extinction
Afarin Badripour, Taegon Kim

Memory trace of a virtual butterfly encounter
Dahee Jung, Sebastien Royer

The role of retrosplenial cortex input to nucleus accumbens in modulating behavior
Shinyoung Kim, Jeehyun Kwag

Structured semantic information is reflected in cerebral cortical activity during single-word production
Sinhwa Roh, Chun Kee Chung

Multidimensional dynamics of the cerebellar output neurons encoding saccadic eye movement
Jisub Bae, Zongpeng Sun, Peter Thier, Sungho Hong



P-258  Higher-order connectivity, jointly determined by distance, net synaptic inputs and outputs, influences recurrent dynamics in
mouse V1 layer 2/3

Dongho Kang, Hyeyoung Shin

P-259  Value-Related Activity of Interneuron Subtypes in Hippocampus
Jaesong Ju, Minwhan Jung

P-260  Dissecting Temporal Dynamics and Cross-Area Information Integration During Online Goal Correction
Min-Ki Kim, Sang-Hoon Kim, Jeong-Woo Sohn

P-261  Thalamocortical Circuit Mapping in Macaque Monkeys Using Combined Stimulation-MRI
Jimin Lee, Min-Jun Han, Seong-Gi Kim, Hansem Sohn

P-262  Place fields as probabilistic cognitive maps induced by predictive learning
Yeowon Kim, Yul Kang

Translational and Clinical Neuroscience P-263~P-282

P-263  Anovel therapeutic strategy and drug candidate for treating Spinal Cord Injury

Vance P. Lemmon, Abdiel Badillo-Martinez, Indigo P. Williams, Omar S. Elwardany, Bassel Awada, Sierra J. Bagwell,
Aya Hanna, Jae K. Lee, John L. Bixby, Hassan A. Ali

P-264  Cross-species transcriptome profiling of mesial temporal lobe epilepsy and corresponding rodent models
Joonho Kim, Sangbo Lee, Won-Joo Kim, Sangwoo Kim

P-265  Development of a Serum-based miRNA Panel for Alzheimer’s Disease Diagnosis
Qi Qin
P-266  Early activity rhythm disruption and behavioral changes in a long-term non-human primate model of Alzheimer’s disease

Yu Gyeong Kim, Junghyung Park, Jinyoung Won, Chang-Yeop Jeon, Kyung Seob Lim, Gyu-Seo Bae, Eunsu Jeon,
Youngjeon Lee

P-267  Cerebellum and Self-esteem in Children and Adolescents: The Moderating Effect of Depression
Haemi Choi, Jeongeun Lee, Jeongeun Cho, Yeeun Kim, Bumhee Park, Min-Hyeon Park

P-268  Novel microRNA biomarker in human blood and convergence diagnostic medical device for early Alzheimer's disease
Min Hwa Kang, Jun Sung Park, Kyonghwan Choe, Heeyoung Kang, Snag Bae Ma, Myeong Ok Kim

P-269  Sustainability of the effect of taste recall training on taste sensitivity in healthy adults
Uijin Park, Satoru Ebihara

P-270  Leveraging Inflammatory Plasma Protein Ratios for Enhanced Parkinson's Disease Diagnosis
Youngtae Choi, Shinrye Lee, Gyuri Park, Jisu Jeong, Do-Geun Kim, Hyung-Jun Kim, Mookyung Cheon

P-271 Risk factors for postoperative cognitive dysfunction in older adults undergoing elective spine surgery: a prospective cohort
study

Jeongeun Choi, Jeongmin Kim, Bon-Nyeo Koo

P-272 A Synthetic RNA Enhances Functional Restoration Following CNS Injury Through Neuroepigenetic Modulation
Youwon Lee, Eunsu Jang, Yongcheol Cho

P-273  Chlorpromazine increases the frequency of EPSC by non-canonical Ca2+ elevation of astrocytes
Hye-Won Lim, Kyung-Seok Han, Dong Ho Woo

P-274  Cell-Type specific contributions of PRX isoforms to Alzheimer's pathology and their therapeutic implications With PRX
mimetic
Hojin Lee, Sun-Young Kook, Soohyun Hong, Jiran Kim, Dong Hoon Kang, Sang Won Kang

P-275  Electrophysiological Signatures of Network Remodeling in the Retinal Detachment Mouse Model
Daejin Park, Sumin Jo, So Jeong Kim, Eoi Jong Seo, Yong Sook Goo

P-276  Dynamic Patterns of Relative Phase in ADHD Brain Activity: A Resting-State EEG Study
Jiwon Kim, Seoyeon Kim, Younghwa Cha, Joon-Young Moon



pP-277

P-278

P-279

P-280

P-281

P-282

Altered muscle synergies during gait in posterior cord syndrome
Da Yeon Lee, Nackhwan Kim, Min Hee Kim, Yu Ho Jeon, Hyeong-Dong Kim

Generating 3D whole-brain neurovascular coupling maps using resting-state fMRI and ASL: a preliminary study
Yechan Kim, Jonghun Lee, Junbeom Lee, Cheol-Woon Kim, Junghoon J. Kim, Joon Yul Choi

Prediction of acute postoperative pain intensity using EEG phase characteristics in patients under propofol anesthesia
Yeji Lee, Joon-Young Moon, Hyoungkyu Kim, Jaegeum Shim

Enhancing the Efficacy of Low-Dose Doxorubicin Using Focused Ultrasound: A Strategy to Reduce Toxicity
Chaewon Song, Junwon Park, Wonseok Chang

Developed a novel peptide targeting the high-affinity EPOR site activated in ischemic stroke and verified receptor-level
changes in silico.
Oh-Hoon Kwon, Jinsik Bae, Seung-Jun Yoo

Effects of a biofeedback-based sleep aid smartphone application on post-stroke sleep disorders: Case report
Aiden Lee, Jisoo Park, Jiyeon Ha, Jonghwa Park, Sun Im
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SO CIRSIEES )4 Day 2(Aug 25, 2025) 13:30-18:00, Day 3(Aug 26, 2025) 8:30-12:30 [Exhibition/Poster Hall]
Mechanisms of Brain Disorders P-283~P-341
P-283  Neurodevelopmental disease-associated WWP1 gain-of-function drives developmental anoikis through TGF pathway
Ki Hurn So, Jiayi Wong, Hyunsik Lee, Eun-Jin Yun, Hee-Jung Choi, Jong-Hee Chae, Seung Tae Baek
P-284  Neuregulin-1 Mitigates Autism-like Behaviors in Adolescent Rats Prenatally Exposed to Valproic Acid
Yu Jin Kim, Han Byeol Kim, Hyo Min Lim, Yoori Choi, Ran Sook Woo
P-285  Effect of Transcutaneous Vagus Nerve Stimulation on Ketamine Reinstatement
Minjin Oh, Sejin Jeong, Suchan Chang, Ja Wook Koo
P-286  Cognitive reserve and its genetic basis modulate transsynaptic tau propagation in Alzheimer’s disease
Hyewon Shin, Yong Jeong
P-287  Astrocyte priming enhances microglial AB clearance and is compromised by APOE4
Jichang Yu, Se-In Lee, Hyein Lee, Buyun Kim, Min Jun Jang, Hyeonbin Jo, Na Yeon Kim, Malk Eun Park, Jae Kwang Kim,
Sukhee Cho, Hong-Hee Won, Min Soo Kim, Fan Gao, Sung Bae Lee, Younghoon Go, Jinsoo Seo
P-288  Longitudinal characterization of seizure evolution in CYFIP2 p.Arg87Cys mouse model of West syndrome
RUIYING MA, Muwon Kang, Gyu Hyun Kim, Hyojin Kang, Sunho Lee, Yeji Yang, Hae Ji Lee, Seungji Choi,
Seungsoo Kim, Seoyeong Kim, Yukyung Jun, Hyewon Kim, Yinhua Zhang, Geum-Sook Hwang, Jungmin Choi,
Youngae Jung, Jin Young Kim, Eunjoon Kim, Kea Joo Lee, Kihoon Han
P-289  Investigating the Effects of Thalamic Reactive Astrocytes on Alzheimer’s Disease Progression
Denise Lee, Go Eun Ha, Jaeho Yoon, Yeleen Lee, Beomsoo Kim, Dongsu Lee, Chanmi Park, Jooyoung Kim, Yujin Cho, Piao Yao,
Hyunkeong Lim, Mijin Yun, Eunji Cheong
P-290  Discriminative Stimulus Properties of Psilocybin and Substituted Tryptamines on Mesolimbic Area
Su min Kang, Dae Si Kang, Min Jin Oh, Sejin Jeong, Eum Ji Kim, Jieun Lee, Suchan Jang, Ja Wook Koo
P-291 Neurovascular Restoration through Treadmill Exercise Mitigates Age-related Cognitive Impairment
Jae Min Lee, Da-Eun Sung, You Jung Choi, Jong ho Lee, Seung Geun Yeo, Youn-Jung Kim
P-292  Adenine Base Editing of BEST1 for Modeling Best Disease
Na-Yoon Lee, Dong Ho Woo
P-293  SGLT2 inhibition by Enavogliflozin significantly reduces A pathology and restores cognitive function via upregulation of
microglial AMPK signaling
Jihui Han, Jaehoon Song, Eun Sun Jung, Ji Won Choi, Hye Young Ji, Inhee Mook-Jung
P-294  Neuroprotective effect of pimobendan in amyloid-beta treated primary neurons and 5xFAD Alzheimer’s disease mice model
Ye-Jin Kim, Seulah Lee, Jaehoon Kim, Eunji Cho, Hae-Un Jung, Jong Hyuk Yoon
P-295  Impact of SSRI Exposure during Development on Autism Spectrum Disorder (ASD)
Haeun Noh, Jeong Hyun Jeong, Eunseo Park, Jinhyeok Kim, Hyunah Choo
P-296  Effects of Humulus japonicus Water Extract on the Cholinergic System and Neuroplasticity in Age-Related Cognitive Decline
JU-EUN KIM, KYEONG-SEON MIN, JUN GO, HYE-YEON PARK, YOUNG-KEUN CHOI, IN-BOK LEE, JAEWON SHIN, H
YUN-JU CHO, HONG-SIK KIM, DAE YOUN HJWANG, WON-KEUN OH, KYOUNG-SHIM KIM, CHUL-HO LEE
P-297  Optogenetic induction of TDP-43 proteinopathy drives neuronal vulnerability and behavioral deficits in C. elegans.
Kyung Hwan Park, Kyung Won Kim
P-298  Synergistic enhancement of structural plasticity and functional recovery via combined PTEN deletion and activity modulation
after ischemic stroke
Hyung Soon Kim, Seung Ah Jee, Hyo Gyeong Seo, Seung-Hyun Yoon, Bumhee Park, Hyang Woon Lee, Byung Gon Kim
P-299  Role of DRG2 in the regulation of dopamine release and changes in energy metabolism
Sung Rae Kim, Chang Man Ha
P-300  Nonlinear dynamics of microRNAs in alzheimer’s disease: biomarker mining and clinical validation

Seong-Hun Lee, Seung-Bo Lee, Shin Kim
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P-311

P-312

P-313
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P-315
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P-318

Nanoplastics-induce NLRP-3 activation via labile iron in proteinopathy and neurodegeneration
Ariunzaya Jamsranjav, Khanh Van Do, Minh Tran Thi, Min Woo Kim, Min Joon An, You Jung Kang, Hansang Cho

Spatial and Temporal Dynamics of Progenitor Cell Activation in the Neonatal Brain After Ischemic Stroke
Indra Gendenpeljee, Sung Jin Jeong, Byung Geun Ha, Hyeryun Shin

Social defeat stress induces alterations in the glutamatergic system during adolescence
Bo Hyun Kim, Jong Hee Choi, Kyung Rok Nam, Kyung Jun Kang, Sang Jin Han, Jae Yong Choi

Electroacupuncture at GB34 and BL60 enhances subventricular zone neurogenesis via BDNF-ERK signaling in a mouse
model of Parkinson’s disease&

Ji Eun Seo, Wengiang Xu, Yukyoung Lee, Hee-Young Kim, Seungtae Kim

Modulation of creatine energy metabolism mediates mitochondrial hormesis enhancement in intracerebral hemorrhage

Chang Hee Pyo, Jong Hun An, Hyun Joo Choi, Sang Yun Kim, Tae Wan Kim, Jae Hyun Jeong, Da Young Kang, So Yeon Park,
Young Eun Kim, Min Joung Lee, Woosuk Chung, Jun Young Heo

Vitamin D Improves Cognitive Function through Neurovascular remodeling in an Aging Mouse Model
Youjung Choi, Da-Eun Sung, Jae Min Lee, Jong Ho Lee, Youn-Jung Kim

The Role of Sleep Stages and Cyclic Rhythms in Seizure Dynamics of Temporal Lobe Epilepsy Rat Model
Seoyeong Yun, Yunseo Choi, YuJaung Kim, Sol ah Kim, Hyangwoon Lee

Neuroprotective effect of Korean red ginseng extract in the hippocampus of mice acutely exposed to polystyrene
nanoparticles

Hyo Sung Jo, Tae Woo Kwon, Won Myoung Lee, Ik Hyun Cho

CHOO001 inhibits experimental autoimmune encephalomyelitis by downregulating microglial NF-kB/NLRP3 inflammasome
signaling pathways
Tae Woo Kwon, Da Yeon Park, Seikwan Oh, Ik Hyun Cho

Populus tomentiglandulosa Exerts Neuroprotective Effects in an MPTP-Induced Parkinson’s Disease Model by Growing
Antioxidant and Inh<

Won Myoung Lee, Tae Woo Kwon, Hyo-Sung Jo, Yu-jeong Ha, Sanghyun Lee, Ik-Hyun Cho

Overexpressing TFEB in microglia attenuates A3 pathology by enhancing the autophagy lysosomal pathway
Yeji Kim, Tae-Young Ha, Myung-Shik Lee, Keun-A Chang

Bestrophin1 drives glioblastoma progression and suppresses apoptosis via Ca?-dependent glutamate release
Jae Hong Yoo, Joon Ho Kwon, Hee Jung Park, Yongmin Mason Park, Woo-Suk Roh, Myunghoon Lee, Jae-Hun Lee,
Hyeonseon Park, Tai Young Kim, Jiwoong Jung, In-Young Hwang, Donghwan Shim, Mijin Yun, C. Justin Lee, Kyung-Seok Han

Cooperative Regulation of Compulsive-like Eating Behavior by Dopamine D2 and Insulin Receptors

Bokyeong Kim, Minji Kim, Hyun-Yong Lee, Jung Hyun Pyo, Jihee Seo, Yoon Jeon, Ho Lee, Joung-Hun Kim, Seung Hyun Ahn,
Sung Wook Chi, Je Kyung Seong, Ja-Hyun Baik

ORP1L deficiency disrupts endolysosomal function in neurons and exacerbates amyloid pathology in a mouse model of
Alzheimer’s disease

Eunjeong Cho, Soyeon Lee, Soyeong An, Youngeun Lee, Yeonjoo Kim, Seong Eun Lee, Ja Yil Lee, Jae-Ick Kim

The circuit and molecular mechanisms underlying hypothalamic and oxytocin neuronal abnormalities in 15q11-13 duplication mice
Yuyang Guo, Chuan Xing, Xiang Yu

Identifying disease-associated neuronal differences using neurons directly converted from Alzheimer's disease patient-
derived fibroblasts

Sunwoo Yoon, Yeojin Kim, Young Joon Cho, Homin Song, You Jin Nam, Sang Hyuk Lee, Sehee Lee, Sang Joon Son, Chang Hyung
Hong, Hyun Woong Roh

Orally Active Tau-ATTEC Demonstrates In Vivo Efficacy in P301S Tauopathy Model: Novel Breakthrough Therapeutic
Modality for Tauopathies

Chaemi Lee, Jiin Kim, Hye Yeon Cho, Jin Sook Song, Kwan Young Jeong, Seong Hwan Kim

Gut-derived pathologic a-synuclein and its transmission through neural circuits
Byung-Kwon Jung, MinKyung Song, DongWoo Kim, Yoon-seong Kim, Greg Seong-Bae Suh

LIX



P-319  Effects of sitagliptin on L-dopa induced dyskinesia in 6-OHDA-induced mouse model of Parkinson's disease

Hye-yeon park, Young-Kyoung Ryu, Ga Seul Lee, Jun Go, Ju-Eun Kim, Kyeong-Seon Min, Chul-Ho Lee, Jeong Hee Moon,
Kyoung-Shim Kim

P-320  From Acupoint to Biomarker: Metabolomic Insights into the Therapeutic Effects of Invasive Laser Acupuncture in Parkinson’s
Disease

Halin Jeon, Ju-young Oh, Sora Ahn, Mijung Yeom, In Jin Ha, Hong-Seok Son, Seong-Eun Park, Juhan Park, Eugene Huh,
In-Yeop Baek, Min-Ho Nam, Changsu Na, Myung Sook Oh, Hi-Joon Park

P-321 Synergistic effects of Environmental Enrichment and Aptamin C on Amyloid-beta Clearance via Enhanced Autophagy in the
5xFAD Mice

Da-Eun Sung, Jae Min Lee, You Jung Choi, Jong Ho Lee, Youn-Jung Kim

P-322  Regional Tau Resistance Mediates Genetic Contributions to Cognitive Reserve in Alzheimer’s Disease
Seoyeon Kim, Yong Jeong

P-323  DTI-ALPS Reveals Glymphatic Mediation of Choroid Plexus and Ventricular Enlargement in MCI patients
Giho Jeon, Jake Jeong, Young Min Lee, Kwangyeol Baek

P-324  Ultrastructural analysis of scar-forming PDGFR-3+ fibroblasts after photothrombotic stroke
Ji-Won Hwang, Hong Lim Kim, Yuna Oh, Soon-Young Jung, Mun-Yong Lee, Tae-Ryong Riew

P-325  Antioxidant Microglial Subtypes Mitigate Ischemic Injury in a Photothrombotic Stroke Model via Prdx1-Dependent
Mechanisms

Hyemin Park, Huiju Jo, Goo Taeg Oh

P-326  Patient-Derived iPSC-Based Modeling of Microglial Function in Alzheimer's Disease
Homin Song, Yeojin Kim, Sunwoo Yoon, Youngjoon Cho, Hyunwoong Roh, Changhyung Hong, Sangjoon Son

P-327  Acute stress impairs subregion-specific dopamine signaling in the nucleus accumbens shell
Minsung Sim, Gihun Nam, Hoyong Park, ChiHye Chung

P-328  Age-Dependent Behavioral and Synaptic Changes in 3xTg-AD Mice: Insights into Alzheimer’s Disease Progression
Jin Ho Baek, Won-Seok Choi

P-329  NRA-specific role for autophagy disruption-based pathogenesis of Alzheimer’s disease
Ji-Young Choi, Jung Hyun Park, Young Ho Koh

P-330  Distinct Behavioral Phenotypes in Multi-Gene Transgenic Mouse Models of Alzheimer’s Disease
Ga Young Park, Won-Seok Choi

P-331 Focused ultrasound stimulation recovers abnormal ciliary defects by enhancing mitochondrial respiration.

Tae Wan Kim, Min Joung Lee, Jong Hun An, Hyun Joo Choi, Chang Hee Pyo, Sang Yun Kim,
Jae Hyun Jeong, Da Young Kang, So Yeon Park, Young Eun Kim, Woo Suk Chung, Jun Young Heo

P-332  Human-like Glycosylation in Mice Alters Neurobehavioral Phenotypes
Minji Son, Jae Ho Kim, Bomi Chang, Inwoong Song, Jeong-Heon Ko, Hyun Joo An, Jeong-Gu Kang, Boyoung Le

P-333  Therapeutic Effects of Transcranial Direct Current Stimulation in an Alzheimer's Disease Mouse Model via a Glial
Mechanism

Seungyeong Yu, Mahnoor Zaheer, Mincheol Park, Tae Kim

P-334  Sleep deprivation in adolescent mice impairs long- term memory till early adulthood via suppression of hippocampal
astrocytes

Ji-Yun Kang, Chang-Gue Son

P-335  GAT-3 Inhibition Restores Gait and Behavioral Transition Deficits via Tonic Inhibition in an ADHD Mouse Model
Jong Min Kim, Moonsun Sa, C. Justin Lee, Bo-Eun Yoon

P-336  The astrocytic MAOB-GABA axis suppresses spinal cord regeneration by downregulating BDNF-TrkB signaling

Hye Yeong Lee, Hye-Lan Lee, Jung Moo Lee, Jiyeon Park, Sang Wook Kim, Ki Duk Park, SeungHwan Lee, C. Justin Lee,
Yoon Ha

P-337  Enhanced Homeostatic Sleep Response and Decreased Neurodegenerative Proteins in Cereblon Knock-out mice
Jinhong Kim, Jun-hyung Jung, Chul-seung Park, Tae Kim



P-338  Sleep Deprivation Triggers Neuroinflammation and Memory Decline
WonA Kim, Won-Seok Choi
P-339  NF-xB Dysregulation Impairs Microglial Polarization and Morphology.
Min Seok Jang, Won-Seok Choi
P-340  Disrupted Amygdala—Frontal Connectivity Drives Psychopathy-like Antisocial Behavior Following Early Life Stress
Jiye Choi, Hyoin Lee, Seungmoon Jung, Dahm So, Sehoon Keum, Yong Jeong
P-341 Comprehensive Behavioral Characterization and Latent Trait Mapping in SHR Rats: A Validated Model for ADHD
Han-Byeol Kim, Yu-Jin Kim, Hyo-Min Lim, Yoori Choi, Ran-Sook Woo
Molecular and Cellular Neuroscience P-342~P-425
P-342  N-Acetylcysteine Alleviates Depressive-Like Behaviors in Adolescent EAAC1-/- Mice and Early Life Stress Model Rats
Han-Byeol Kim, Yu-Jin Kim, Ye-Ji Lee, Ji-Young Yoo, Yoori Choi, Eun-Mee Kim, Sang Won Suh, Ran-Sook Woo
P-343  KCTD3 mutations cause neurodevelopmental disorder through DAAM1-mediated axon initial segment disruption
Yeonsoo Oh, Murim Choi, Yongcheol Cho
P-344  Chronic Stress-Induced Alterations in Feeding Behavior and Emotional Phenotypes via Glp1R and MC4R Downregulation in
the Nucleus Accumbens
Yeo Jin Ko, Jeongseop Kim, Ja Wook Koo
P-345  Autophagic regulation of myelin protein zero during myelination in Schwann cells
Da Jeong Jeoung, So Young Jang, Hye Ran Kim, Young Hee Kim, Jin Young Lee, Su Yeon Jo, Hwan Tae Park
P-346 Interleukin-2 improves insulin sensitivity through hypothalamic sympathetic activation in obese mice
Subin Moon, Yejin Park, Sooyeon Jang, Saeha Kim, Dan-Gyeong Song, Dae-Chul Shin, Chan Hee Lee
P-347 Neurotoxic effects of carbon black on amyloid pathology and behavior in transgenic Alzheimer’s model mice.
Dabin Song, Hyunjeong Kim, Eosu Kim
P-348  Could Arginine-driven polyamine synthesis explain CA2’s resistance to excitotoxicity?
Aleksandra Skweres, Matgorzata Beresewicz-Haller, Aleksandra Duchnowska, Martyna Nalepa, Francesco Bellomi,
Claudia Caturano, Barbara Zabtocka, Giorgio Vivacqua, Michat Wegrzynowicz
P-349  MICU1 perturbation impairs mitochondrial Ca®* uptake and suppresses intrinsic excitability in cortical neurons
Dong Cheol Jang, Su Yeon Kim, Seok-Kyu Kwon
P-350  Trehalose-mediated neuroprotection in acute brain injury via lysosomal and zinc homeostasis
Jin Yeon Lee, Yang Hee Kim
P-351 A Novel AB B-Cell Epitope Vaccine, AB-10 with Carrier Protein OVA and KLH reduce AB-induced Neuroinflammation in
Alzheimer's Disease
Jun Sung Park, Kyonghwan Choe, Riaz Ahmad, Hyun Young Park, Min Hwa Kang, Tae Ju Park, Myeong Ok Kim
P-352  Circadian clocks are modulated by compartmentalized oscillating translation
Yi Lin
P-353  Dab1 expression controls Reelin-induced PI3K-Akt activation in early GABAergic neurons
Kavitha Sajukumar, Gum Hwa Lee
P-354  Molecular alterations induced by fear conditioning in the cerebellum
Jinhee Baek, Jungeun Ji, Kyoung-doo Hwang, Seunghwan Choi, Junko Kasuya, Sang Jeong Kim, Ted Abel,
Joon-Yong An, Yong-Seok Lee
P-355 Identification of Drugs That Suppress Cyclin Y Expression to Enhance AMPA Receptor Trafficking During Long-Term
Potentiation
Kijin Kim, Ja-Hyun Baik, Mikyoung Park
P-356  Long-term Suppression of Glutamate Decarboxylases After Glutamate Excitotoxicity in Primary GABAergic Neurons

Prabhakar Yadav, Gum Hwa Lee
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Decoding hippocampal subfield and glial responses in ischemia using single-cell transcriptomics
Donghee Kwak, Ji Hyun Park, Yun Hak Kim, Deok-Ho Kim, Hong Il Yoo

ZCC1 attenuates ischemic stroke damage by selectively inhibiting MMP-9 and suppressing zinc toxicity
Yeabin Kwon, Jin Yeon Lee, Yang-Hee Kim

Phoenix dactylifera extract mitigates D-galactose-induced oxidative stress and neurodegeneration in the mouse
hippocampus.

Young Mi Youk, Mun Gyu Song, Sang Hyeon Kim, Hyeong Ju Seo, Hyo Young Jung

Functional and distinct roles of Piezo2-mediated mechanotransduction in dental primary afferent neurons
Kihwan Lee, Pa Reum Lee, Ji Min Park, Shinae Kim, Jung Hoon Jung, Seog Bae Oh

TARP y-8 orchestrates AMPA receptor stability in the hippocampus
Jae-man Song, Young Ho Suh

Regulation of BAT Thermogenesis via TRPA1-Expressing Hypothalamic POMC Neurons

Arbi Bahtiar Boedi Iman Halanobis, Ju Hwan Yang, Eun Hye Byeon, Dong Kun Lee, Dawon Kang, Bo Hyun Lee,
Min Seok Song

Identification and characterization of intestinal cells that detect each essential amino acid
JONG HOON WON, Jinhyeong Lee, Boram Kim, Greg S. B. Suh

Disrupted Zinc Homeostasis and MMP-9 Activation in L-BMAA-Induced ALS Models: Therapeutic Potential of ZCS1
Song Hee Kim, Hyun Seung Lee, Yang Hee Kim

Astrocyte-specific regulation of clock proteins by Tmem44 in cultured mouse cortical astrocyte
Ji Eun Ryu, Minsung Park, Hyun Woong Roh, Eun Jeong Lee, Jaerak Chang, Eun Young Kim

Sonically enhanced adult-born neurogenesis represents a novel paradigm for improving cognitive function
Nishani Jayanika Jayathilake, Sangyep Shin, Kyu Pil Lee, Joo Min Park

Aberrant MAOB-dependent H202 cause neuropathic pain and exacerbates noctumal pain via REVERBo-dependent MAOB disinhibi
Song-l Kim, Sun Yeul Lee, Dong Woon Kim, C. Justin Lee

Dual CRBN-dependent and -independent neuroprotective actions of the thalidomide analog in a mild traumatic brain injury model
Soodin Kim, Hannah Joo, Hajin Jeong, Hyunjeong Kim, Eosu Kim

Regulation of cyclin Y and CYBP3 interaction with an in silico-in vitro integrated approach
Jonghee Kim, Jiyeon Seo, Hark Kyun Kim, Bong-June Yoon, Dong-Gyu Jo, Mikyoung Park

Remaining Nav1.8-positive nociceptors drive persistent tactile hypersensitivity after partial sciatic nerve crush injury in mice
Yoon Kyung Lee, Sang Wook Shim, Dahee Roh, Kihwan Lee, Hyoung Woo Kim, Seog Bae Oh

Advancing AAV Capsid Engineering for Targeted Gene Therapy Using PackGene’s T1-Icosa Platform
Ye Bu, Daniel Mchugh, Amos Gutnick, Xin Swanson, Changsong Heo, Paul Li

Region-Specific Epigenetic Regulation of Cerebellar Astrocytes by NFIB in Motor Circuits
Ukbong Kwon, Benjamin Deneen

Glio-vascular contributions to oxidative stress and neurodegeneration in chronic cerebral hypoperfusion mouse model
Benedict Delmo, Yong Jeong, C. Justin Lee

Therapeutic potential of mesenchymal stem cells in cerebellar ataxia
Sehwan Kim, Gi Beom Lee, Se Min Park, Un Ju Jung, Sang Ryong Kim

Integrative proteomic approach to reveal altered signaling modules during Alzheimer’s disease progression in Tau P30
Euniji Cho, Seulah Lee, Hagyeong Lee, Jaehoon Kim, Yang Woo Kwon, Dayea Kim, Hyang-Sook Hoe, Jong Hyuk Yoon

Molecular basis for pore blockade of Tentonin 3, a mechanosensitive channel by a conopeptide, NMB-1
Sujin Lim, Sungmin Pak, Pareum Lee, Jiwon Lee, Gyu-Sang Hong, Uhtaek Oh

Downregulation of GCH1 significantly alleviates hypersensitivity in neuropathic pain models
Heesue Chang, Minkyung Park, Kyungjin Lee, Ha-Na Woo, Ji Hyun Kim, Im Kyung Kang, Heuiran Lee, Hyun Ho Jung
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Fine-Tuning of Dopaminergic Synapse by Microglial Engulfment
Yemin Kim, Yeonjoo Kim, Jaewook Jeong, Young-Jin Choi, Won-Suk Chung, Jae-Ick Kim

An efficient strategy for developing a human brain cell-type-specific fluorescent probe with a molecular target
Minji Kim, Dongwan Ko, Jung Yeol Lee, Young-Tae Chang, Beomsue Kim

hDPSC secretome alleviates hypoxic injury in hippocampal neurons by modulating mitochondrial function and preventing
mitophagy
Kyung-Joo Seong, Su-Bin Seong, Hyo-Seon Park, Sam-Young Park, Ji-Yeon Jung, Won-Jae Kim

Maternal transcutaneous auricular vagus nerve stimulation prevents maternal immune activation-induced behavioral deficits
in offspring mice
Hiroshi Kuniishi, Min-Jue Xie, Hideo Matsuzaki

Astrocytic AQP4/TRPA1/BEST1/D-serine Signaling Modulates Brain Hemodynamics and Sensory Perception through
NMDA Receptors

Myeongju Joy Kim, C. Justin Lee, Minah Suh

Bisphenol A upregulates CHMP2B to promote neuron-to-glia mitochondrial transfer, accelerating neurodegeneration via
exosome

Ba Le Duy Vu, Gee Euhn Choi

Ovariectomy Alters Bone-Marrow-Associated Immune and Cardiovascular Gene Networks in the Amygdala of
Spontaneously Hypertensive Rat

Thuy Linh Pham, Jimmy Kim, Ko Yamanaka, Hidefumi Waki, Sabine Gouraud

Visualization of the existence of LEAP2 in the nucleus accumbens and its role in amphetamine-induced locomotor activity
Seohyeon Lee, Ga Young Yoo, Hyung Shin Yoon, Jeong-Hoon Kim

Real-Time Imaging and Optimization of Cortical Neuron Morphology Analysis Using High-Content Screening Systems
Hye Ryeong Lim, Kunhyung Kim, Myungjin Kim, Yoonju Kim, Taekwan Lee

Identification of Aurora Kinase as a pivotal regulator of the pro-neurodegenerative phenotype in macrophages
Yeojin Seo, Seung Ah Jee, Hyungsoon Kim Kim, Byung Gon Kim

Astrocytic Ankyrin2 Enables Memory Persistence

Hayoung Kim, Jiwoon Lim, Jooyoung Kim, Erva Ozkan, Hyojin Park, Mingu Gordon Park, Sangkyu Lee, Bong-kiun Kaang, C. Justin
Lee, Wuhyun Koh

Association of altered aCaMKII phosphorylation with male-specific sensorimotor gating impairments in a mouse model of
Noonan syndrome

Soobin Kim, Sohyeon Park, Hung M. Vu, Yujin Kim, In Gyeong Koh, Gaeun Park, Minkyung Kang, Sang Jeong Kim, Joon Yong An,
Min-Sik Kim, Moo Kyun Park, Yong-Seok Lee

Therapeutic potential of KBN-2202 in alzheimer’s disease through modulation of microglial phagocytosis
Moonhang Kim, Sun-Young Lee, Mi Ran Choi, Sang-Rae Lee

Exposure to air pollutants disrupts the spontaneous activity of inner support cells in the developing cochlea
Kwon Woo Kang, Eunyoung Yi

Astrocyte-mediated synaptic trogocytosis via engineered ligand-receptor system: impact on memory in aged mice
Songhee Choi, Shin Heun Kim, Sangkyu Lee, Yong Jeong

Spatial Alterations of N-Glycans and Amino Acids in Photothrombosis-Induced Ischemic Stroke Models Revealed by Mass
Spectrometry Imaging
Hyun Jun Jang, Jae-Hun Lee, Boyoung Lee, C. Justin Lee

NCF1-Moesin Binding Controls CD8* T Cell Fate in Neuroinflammatory Conditions after Ischemic Stroke
Jiwon Kim, Jong Youl Kim, Ho-Keun Kwon, Jong Eun Lee

Neurensin1 Regulates Social Memory Engram Formation in the Ventral Hippocampus
Mei Zhuang, An Liu

PFOA induces cell cycle arrest mediated by ER stress in neural stem cells and impairs hippocampal neurogenesis.
Chang Yup Kim, Sunguk Yang, Duwon Jung, Seonghyun Cho, Jeon Yoon Kim, Seonghoo Lee, Jaewon Lee
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GPRA40 Activation Attenuates Neurodegeneration in Alzheimer's Disease
Tae-Young Ha, Yeji Kim, Keun-A Chang

Inhibition of LRRK2 kinase promotes axon regeneration after peripheral nerve injury
Eun Mo Yang, Eun-Hae Jang, Gil Song, Harryn Choi, Jaeyong Kim, Yunho Gim, Yewon Cho, Eun-Mi Hur

Piezo1 activation promotes glial anti-inflammation and tau dephosphorylation in human Alzheimer’s disease model
Xiaohui Zhu, Yen N. Diep, Van Thi Ai Tran, You Jung Kang, Hansang Cho

Immune-Neural Crosstalk and Divergent Cell-Specific Immune Programs Are Modulated by Diet in Drosophila Melanogaster
Ischemic Stroke.

Subin Choi, Yangkyun Oh

Identification of a neuroprotective compound for the treatment of ischemic stroke through drug repurposing
Jieun Park, Hee jeong Jang, Sang soo Park, Jaehong Kim, Dong-eog Kim

Down-regulation of glucocorticid receptor modulates glial cell inflammatory response and neural stem cell proliferation
Duwon Jung, Sung Min Moon, Chang Yup Kim, Seonghoo Lee, Jeongyoon Kim, Seonghyun Cho, Da Seul Choi, Jaewon Lee

The role of dopamine receptors on microglial functions and motor-related behaviors
Jieun Lee, Hansol Oh, Yeonjoo Kim, Sung Ho Park, Jae-Ick Kim

Pulsatile GnRH Signaling in the Hippocampus Promotes Neurotrophic Effects
Yumi Son, Hyunjeong Kim, Eosu Kim

TWIK-1 regulates mitochondrial homeostasis and protects against acoustic stress
Hojin Lee, Jonghoon Jung, Teayeon Kim, Jea-Yong Park, Jeakwang Lee

Optimal Low-Dose Pregabalin Enhances Functional Recovery After Spinal Cord Injury
Da Bin Kim, Lina Liu, Jung Keun Hyun

Gap junction-mediated modulation of neural circuit function in the thalamus
Chanmi Park, Yao Piao, Yumin Cho, Eunji Cheong

Microplastics promote extracellular vesicle-mediated Amyloid-beta release
Ju Hui Choi, Seoeun Lee, Gee Euhn Choi

GenX exposure alters cortical organization and synaptic function in cerebral organoids.
Eui Jun Min, Moon Yi Ko, Min Jeong Kim, Byoung-seok Lee, Sung-Ae Hyun, Minhan Ka

VPS26B enhances motor learning ability via glutamate receptor recycling in the primary motor cortex in a parkinsonian
mouse model

Thi Hai Thanh Nguyen, Jung Bae Seong, Jincheol Seo, Jinyoung Won, Se-Hee Choe, Hae Rim Kim, Young-Hyun Kim,
Ki-Hoan Nam, Youngjeon Lee

Acetate-induced Cathepsin B expression in reactive astrocytes of GBM patients
Jin Ho Nam, Suhyun Kim, HeeJung Park, Dongwoo Kim, Min-Jung You, Hee Yeon Kim, UiYeol Park, Hoon Ryu, Mijin Yun

Griseofulvin Attenuates Rotenone-Induced Dopaminergic Cell Toxicity by Modulating Microtubule Dynamics and Autophagy
Jin Ho Lee, Won-Seok Choi

PAD4-mediated NEMO (IKKy) citrullination in microglia promotes neuroinflammation in the post-ischemic brain
Sang-A Oh, II-Doo Kim, Ja-Kyeong Lee

Mass screening of FDA-approved compounds identifies neuroprotective and neuroregenerative agents for treatment of
spinal cord injury
Eun Jae Do, Bong Geun Choi, Soo Bin Choi, Da Un Jang, Ji Hyun Lee, Song Kyu Woo, Jung Keun Hyun

ATP acts as a neurotransmitter for Type Il cells in the fungiform papillae taste buds
MinJae Kim, Eunju Sung, Sungho Lee, Myunghwan Choi

Agbl4 knockout mice display autistic-like behaviors and prefrontal dysfunction.
Eum-Ji Kim, Jiyun Lee, Dae-Si Kang, Soo Min Kang, Yeo Jin Ko, Cheol-Hee Kim, Ja Wook Koo, Tae-Yong Choi



P-417  Two distinct RhoGTPase pathways regulating post-tetanic potentiation
Yeongjin David Kim, Seungbok Lee
P-418  Therapeutic Effects of Ifenprodil on Pain and Neuroinflammation in a Rat Model of Chronic Polyarthritis
Ain' Sabreena Mohd Noh, Che Aishah Nazariah Ismail, Anani Aila Mat Zin, Idris Long
P-419  The role of LRRK2 in stress granules formation
HO JIN JANG, Byoung Dae Lee
P-420  Synaptoporin is essential for the structural integrity and functional plasticity of hippocampal mossy fiber synapses
Gyu Hyun Kim, Na-young Seo, Hyeyeon Kim, hyungju park, Kea Joo Lee
P-421 Minimally invasive chemogenetic modulation of the Dorsal Motor Nucleus of the Vagus
Yeongho Ji, Hye Yeong Lee, C. Justin Lee, Moon sun Sa, Wuhyun Koh, Seung Jun Ryu
P-422  Age-dependent alterations of SELENBP1 in microglia of 5XFAD mice
Su-Yeon Sim, Jung-Soo Han, Soajin Kim, Yeon-Soo Kim
P-423  TMEMA43 tunes hippocampal networks via an astrocytic gap junction
Ki Jung Kim, Minwoo Wendy Jang, Jiwoon Lim, Woo Suk Roh, Yongmin Park, Tai Young Kim, Young-Eun Han, Jae-Hun Lee, Eunjin
Shin, Kyung-Seok Han, C. Justin Lee
P-424  c-Kit signaling confers damage-resistance to sweet taste cells upon nerve injury
Su Young Ki, Yong Taek Jeong
P-425  Investigating cortical adenosine dynamics during the sleep-wake cycle of the mouse
Joohyeon Hong, Hankyul Kwak, Jungryun Lee, Dongsu Lee, Beomsoo Kim, Hyeonyeong Jeong, Chanmi Park, Yujin Cho, Go Eun
Ha, Seonghyeon Kang, Jisoo Park, Eunji Cheong
Neuroengineering P-426~P-443
P-426  Locomotor kinematics shapes spatial patterns of cortical activity and connectivity
Minyong Lee, Changhak Lee, Hyowon Kim, Kwang Lee
P-427  Awireless autonomous soft optogenetic stimulator with neural signal monitoring for freely behaving animals under indoor
ambient light
Chanwoo Lee, Ki Jun Yu
P-428  Flexible high-definition active neural interface for single spike neural recording
Shinil Cho, Ki Jun Yu
P-429  Miniaturized implantable stimulator using liquid crystal polymer for deep brain stimulation targeting the ventral posterolateral
nucleus (VPL)
Wonki Mun, Chin Su Koh, Seung-Hee Ahn, Joonsoo Jeong, Hyun Ho Jung
P-430  AnAAV Toolset for Microglia-Specific Transgene Targeting across Species
Fengting Yu, Minmin Luo
P-431 Disentangling Attention Dynamics through EEG-Based Relative Phase Analysis
Jehyeop Lee, Joon-Young Moon
P-432  Electrochemical Impedance Sensing of Dopamine for Real-Time Neurochemical Monitoring in Neuroengineering
Daerl Park, Jungsik Choi, Heon-Jin Choi
P-433  Development of TMP-tag based chemigenetic neuromodulator sensors for multiplex imaging
En Ji, Shengwei Fu, Zizhe Zhou, Yugi Zhang, Sunlei Pan, Yaohan Huang, Yu Zheng, Xiaoyan Cui, Ting Wang,
Junwei Zhang, Zhixing Chen, Yulong Li
P-434  Proprioception can be recalibrated by sensory deception in arm matching task
Youngdeok Kim, Seunghyeon Han, Jong Weon Lee, Deog Young Kim, Hangue Park
P-435  Microcoil-based magnetic stimulation in a Parkinson's disease mouse model

Seonghyun Park, Si-jeong Lee, Minseo Bang, Ye Eun Seo, Hyun Ji Yoo, Tae-in Kam, Seungwoo Lee
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P-436  Theoretical approach to High-Frequency Magnetothermal Dissipation in Ferrofluids for Wireless Deep Brain Stimulation

Mingu Song, Jeonghyun Choi, Haesung Kim, Hyungeun Kim, Hyunjae Lee, Jeiwon Cho, Yeowool Huh, Sanggeon Park,
Jinho Jeong, Heon-jin Choi

P-437  Correlation between number of stimulation channel and therapeutic effects of transcutaneous nerve stimula
Yunbeom Lee, Hyunjong Moon, Sangmin Song, Jaejun Park

P-438  Modeling motor learning as hysteresis: a quantitative approach to assess aftereffects of sensory modulation
Myounghyun Kim, Hangue Park

P-439  Enhanced tool end-effector control accuracy and retention through multi-modal augmented feedback in virtual reality
environments

Chanyang Park, Hangue Park

P-440  Microchannel-structured nerve conduits enhance functional recovery following peripheral nerve injury in rats
Soo Bin Choi, Bong Geun Choi, Jung Keun Hyun

P-441 Multi-BRET Biosensors For Resolving Biased Ga Coupling Dynamics in GPCRs
Duwan Kwon, Hyunbin Kim, Hyunah Choo, Jihye Seong

P-442  Reliable Cortical Mapping Using Randomized I/O Curve in Transcranial Magnetic Stimulation
Rintaro Aoki, Wenwei Yu, Gomez-Tames Jose

P-443  Therapeutic effects of low-intensity focused ultrasound neuromodulation in a mouse model of tic-like behavior using clinically
relevant parameters

Subeen Kim, Miseon Kang, Myunghyun J. Jeong, Yehhyun Jo, Jeongyeon Kim, Hyunjoo J. Lee
Others : ( Computational Neuroscience )

P-444  Visual reconstruction based on temporal encoding information of visual cortex neurons
Qingyuan Chen, Jiayi Zhang

Others : ( Research on Drug Development for Neurodegenerative Diseases )

P-445  Discovery and Optimization of a Series of Vinyl Sulfoximine-Based Analogues as Potent Nrf2 Activators for the Treatment of
Multiple Sclerosis

Jaehwan Kim, Yoowon Kim, Byungeun Kim, Rium Kim, Yong-Sun Bahn, Ji Won Choi, Jong-Hyun Park, Ki Duk Park
Others : ( integrative physiology )

P-446  Serotonin 2C Receptors Expressed by CRH and TRH Neurons Regulate Metabolism
Jieun Yu, Jong-Woo Sohn

Others : ( Social behaviors and Circuits )

P-447  Drawn to delight: A vicarious reward paradigm unveils neural circuits of positive empathy
Junweon Byun, Jong-Hyun Kim, Sang-Yeong Lee, Da-Eun Choi, Hee-Sup Shin

Others : ( Behavior )

P-448  Postprandial sodium sensing by enteric neurons in Drosophila
Byoungsoo Kim, Gayoung Hwang, Sung-Eun Yoon, Meihua Kuang, Jing Wang, Young-Joon Kim, Greg Suh

Others : ( Sarcopenia and Neuromuscular junction )

P-449  Organoid modeling of functional neuromuscular junctions and therapeutic screening of natural extracts for sarcopenia
So Young Eun, Heeju Kim, Seong-Kyu Choe, Chae-Seok Lim



Others : ( Network meta analysis )

P-450  Network Meta-Analysis Identifies Epigenetic Mechanisms Supporting Functional Recovery After Spinal Cord Injury
Yoon Koo Han, Lina Liu, Sung Ryul Shim, Jung Keun Hyun

Others : ( Brain tumor )

P-451 Dual Delivery of Light/Prodrug Nanoparticles using tumor-implantable micro light-emitting diode on a optofluidic system for
combinational glioma tr

Junwon Park, Jakyeong Koo, Jun Seo Lee, Seong Ik Jeon, Jeongrae Kim, Tae-il Kim, Kwangmeyung Kim, Won Seok Chang
Others : ( Neuro imaging technique )

P-452  Enhanced optical clearing for efficient imaging of genetically encoded fluorescence and multicolor staining in mouse brain
tissue&

Youngjae Ryu, Sung Rae Kim, Chang Man Ha
Others : ( Cognition and Behavior )

P-453  The role of the prefrontal cortex in the emotional evaluation of ambivalent stimuli
Jaewoong Hwang, Minsoo Kim, ChiHye Chung

Others : ( Cancer neuroscience )

P-454  Area postrema detects circulating tumor-derived soluble factors at the earliest stage of cancer associated cachexia
Jaehun Kim, SangHyeon Ju, HyunJung Hong, Sihyeon Kim, Seohyun Choi, Minho Shong

Others : ( Human Learning )

P-455  Frequency-Based Imitation as an Independent Learning Heuristic
Aner Zheng, Seungdae Baek, Hyeonsu Lee, Jaeson Jang, Se-Bum Paik

Others : ( Cognitive neuroscience )

P-456  Unfairness affects the perception of pain and altruistic behavior
Da-Eun Yoon, Heeyoung Moon, Min-Jung Kwon, Dong-Ju Lim, In-Seon Lee, Younbyoung Chae

Others : ( Neuroimaging )

P-457  Fluorinated THK-5320 Derivatives for In Vivo PET Imaging of ApoE-Binding Amyloid Plaques
Ryuichi Harada, Hendris Wongso, Rumi Nakayama-Naono, Takayuki Sakai, Shozo Furumoto, Nobuyuki Okamura

Others : ( Neuroaesthetics )

P-458  The Neural Signature of Music Preference: Musical Complexity, Ratings, and Relative Phase
Sunhyun Min, Younghwa Cha, Marcus Pearce, Joon-Young Moon

P-459  Neurobehavioral and Histopathological Assessment of 3-Fluorophenmetrazine Neurotoxicity in Mice
CheLynn Jeon, Nayoung Gong, Mingyeong Kim, Nayoung Lim, Sujeong Park, Kikyung Jung

Others : ( Ecotoxicology )

P-460  Suppression of BDNF-CREB Signaling by Prenatal RF Exposure in Wild-Type Mice: Insights into Developmental Sensitivity
versus AD Pathology

Yeonghoon Son, Yoonsoo Choi, Ye Ji Jeong, Hyung-Do Choi, Hae-June Lee
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Others : ( Ecotoxicology )

P-461 Effects of RF-EMF Exposure on Impulsive Behavior and Immediate-Early Gene Expression in the Striatum
Yeonghoon Son, Yoonsoo Choi, Suyeon Lee, Hyung-Do Choi, Hae-June Lee

Others : ( Materials Engineering )

P-462  Liquid metal based Flexible Electrodes for Neural Stimulation and Recording
TAE JUN KIM, Chin Su Koh, Won Ki Mun, Yong Won Kwon, Young-Geun Park, Jang-Ung Park, Hyun Ho Jung

Others : ( Cognitive Neuroscience (eg behavioural fMRI study) )

P-463  REWARD-RELATED FUNCTIONAL CONNECTIVITY: COMPARING SELF-REWARDS AND FILIAL MOTIVATION IN
ADOLESCENTS

Siti Hajar Zabri, Aini Ismafairus Abd Hamid, Asma Hayati Ahmad, Siti Mariam Roslan, Muhammad Riddha Abdul Rahman
Others : ( Social and Cognitive Neuroscience )

P-464  Theory of mind mediates adolescents’ age-related increase in interest-based gossip sharing
SeungYoon Oh, Youngjo Song, Yueun Jung, Jaeseung Jeong

Others : ( Brain/Cognitive Aging )

P-465  Sex differences in modifiable risk factors influencing cognitive decline
Maithreyee Devi, Aram Cho, Soriul Kim, Seung Ku Lee, Hyeon-Jin Kim, Chol Shin, Hyang Woon Lee

Others : ( Muscular dystrophy, myogenesis )

P-466  Inactivation of Protein X by HDACS8 represses myogenic differentiation via miR-18b/CTGF/TrkA/Erk1,2 signaling pathway in
Duchenne muscular dystrophy

Kyung Won Choi, Ki Yoon Kim, Jung Joon Sung
Others : ( Computational Modeling )

P-467  ANaturalistic Decision-Making Task Revealing Differences in Explore—Exploit Trade-Offs in Addiction
Hyeonmin Lee, Jaeyoung Jeon, Juha Lee, Won Mok Shim, Woo-Young Ahn

Others : ( behavior and neurophysiology )

P-468  Astrocytic Calcium Mirrors Neuromodulator Release in the Hippocampus During Anxiogenic Contexts
Unjin Lee, Kwang Hwan Kim, Sung Joong Lee

Others : ( Cognitive Neuroscience )

P-469  Deterioration and Compensation of Episodic Memory in Aging
Maria Jieun Hwang, Sang-Eon Park, Sang Ah Lee

P-470  Gilial scar formation in the peritumoral reactive astrocytes via the TGF-B2 signaling pathway regulates glioblastoma
progression

Hyein Yu, Hansol Choi, Sunhwa Lim, Soo-Jin Oh
Others : ( Methods Development )

P-471 Fixative-eXchange (FX)-seq: a platform for transcriptomics analysis of PFA-Fixed and FFPE Samples

Han-Eol Park, Yu Tak Lee, Jaewon Lee, Chae Young Byun, Junsuk Lee, Hyelin Ji, Young-Lan Song, Sung-Yon Kim,
Junho K. Hur, Eunha Kim, Chung Whan Lee, Yoon Dae Han, Hyunki Kim, Chang Ho Sohn
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Investigation of synaptic connectivity between CA1 and ACC during systems consolidation
Hyunmin Park, Chaery Lee, Jooyoung Kim, Hyunsu Jung, Yongmin Sung, Bong-Kiun Kaang

Astrocytic Slitrk2 competitively constrains neuronal Slitrk2-mediated excitatory synaptic functions
Younghyeon Jeon, Byeongchan Kim, Khai Huynh Ngoc, Jaewon Ko, Ji Won Um

Anatomical and Functional Evidence for Vestibular-Auditory Integration via the LVN-IC Pathway
Sunghee Kang, Jisoo Han, Young Rae Ji, Gunsoo Kim

Parafascicular Thalamic Glutamatergic Activity Encodes the Transition from Alcohol Consumption to Motivational
Engagement

Hyein Song, Jiyong Lee, Jongseo Lee, Yunseo Baek, Shinwoo Kang

Activation of Pallidal Prototypic Neurons Regulates Behavioral Flexibility
Shinwoo Kang, Minsu Yang, Jiyong Lee, Hyein Song, Aubrey Bennett, Seungwoo Kang, Sang Wan Lee, Doo-Sup Choi

In Vitro electrophysiological Analysis of Taurine Function and Receptor Expression in rat primary cultured neurons and
astrocytes

Da-Eun KIM, Dong Ho WOO

Lateral hypothalamus directs stress-induced modulation of acute and psoriatic itch
Arnab Barik

Analgesic effects of 10 kHz low-intensity DBS in Agranular Insular Cortex for Neuropathic Pain Rat Model
Seung Hyun Min, Chin Su Koh, Heesue Chang, Tae Jun Kim, Won Ki Mun, Hyun Ho Jung

Behavioral benefits of prolonged exercise rely on plasticity in cerebellar granule cell networks
Heeyoun Park, Taehyeong Kim, Yukio Yamamoto, Keiko Tanaka-Yamamoto

Hindbrain cold-sensitive neurons orchestrate integrated homeostatic responses
Sieun Jung, Myungsun Lee, Anna Kondaurova, JiSoo Kwon, Hyeyoung Shin, Sung-Yon Kim

Sexual dimorphism in social recognition following resocialization after social isolation in mice
Taewoo Kim, Gaeun Park, Yong-Seok Lee

The role of Myosin V in synaptic plasticity
Yufang Zhong, Xiaomin Zhang, Boxing Li, Lianyan Huang

Role of hypothalamic circuitry for social interaction under threatening conditions
Yoonjeong Cho, Yujin Jang, Soonil Pyo, Thomas McHugh, Jahyun Baik, Jeongjin Kim

Recalled NR2D- NMDARSs in the hippocampal GABAergic interneurons regulate E/I balance during epileptogenesis
Ramesh Sharma, Nahyeon Park, Chaerin Yoon, Min-Ho Nam, Jin Bong Park

Bergmann glia activation induces Purkinje cell suppression via interneurons
Jaegeon Lee, Seung Ha Kim, Mirae Jang, Yong-Seok Lee, Sang Jeong Kim

Neuromodulator Effects on ARC Neurons: Unraveling Mechanisms of Feeding Regulation in the CNS
Donghee Rhee, Se-Young Choi

Pathway-specific chemogenetic modulation of BLA projections to PrL and NAc subregions controls amphetamine-induced
conditioned place preference

Joonyeup Han, Haeun Rim, Hanbyual Jang, Wen Ting Cai, Wha Young Kim, Jeong-Hoon Kim

The influence of internal state changes on social behavior
Subeen Shin, Hyoin Lee, Yong Jeong

The vDB-vHPC cholinergic projection mediates long-term social memory deficits
Meng Li, An Liu

Brainstem enkephalinergic neural circuit underlying cold-induced pain relief in mice
Hayun Kim, Yoonkyung Lee, Seog Bae Oh
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P-492  Mapping of the Gut-Brain Axis Induced by PINK1 Deficiency Using Viral Tracing
Yiseul Bae, Eunhye Joe, Eun Jeong Lee

P-493  The role of SST interneuron in early life adversity-induced deficits in empathic freezing
Dahm So, Sua Lee, Sowon Kim, Jiye Choi, Sehoon Keum

P-494 A GFRAL-Spinal Circuit Links Mitochondrial Stress to Sympathetic Thermogenesis and Adipose Remodeling

Sang-Hyeon Ju, Ji Eun Kim, Min Hee Lee, Hyun Jung Hong, Uzma Yaseen, Jung Tae Kim, Benyuan Zhang, Hyon-Seung Yi, Seong
Eun Lee, Yea Eun Kang, Minsung Park, Jinkuk Kim, Jong-Woo Sohn, Minho Shong, Ju Hee Lee

P-495 Infantile silent engram cells modulate memory formation during adulthood
Joo Hee Yang, Sunhoi So, Jin-Hee Han

Systems and Computational Neuroscience P-496~P-545

P-496  Phase preservation of EEG reflects distraction control of visual working memory
Hansol Lee, Yelyn Lee, Jinseo Park, Min-Suk Kang

P-497  Comparative Analysis of Spike-Timing Correlation in Wild-Type and Optogenetically-Treated Degenerate Retinas
Yeonsu Kim, Sein Kim, Da Eun Kim, Hyeonhee Roh, Maesoon Im,

P-498  Aneural circuit integrating sensory and memory signals underlying social novelty preference
Seong-Rae Kim, Jinseong Kim, Sung-Yon Kim

P-499  Spatial context and past experiences build spatial memory
Minjae Jo, Sunyoung Park, Min-Suk Kang

P-500  Systematic proteogenomic analysis identifies causal plasma proteins and subtype-specific biomarkers for Aizheimer’s
disease&

Hae-un Jung, Seulha Lee, Ye-Jin Kim, Eunji Cho, Jong Hyuk Yoon

P-501  Anoradrenergic brainstem-to-hypothalamus circuit for sustained appetite suppression following stress
Myungmo An, Junkoo Park, Sumin Lee, Se-Young Choi, Sung-Yon Kim

P-502  EEG Analysis of Hierarchical Processing in Deviant Auditory Stimuli: Oddball Paradigm
Seoyeon Kim, Jehyeop Lee, Joon-Young Moon

P-503  Human Analogical Reasoning Violates Geometric Assumptions of Vector-Based Model
Selin Samra, Seng Bum Michael Yoo

P-504  Metabolically-Informed Dynamic Causal Modeling of Ketogenic Therapy in Childhood Epilepsy
Jiyoung Kang, Euisun Kim, Hae-Jeong Park

P-505 Insights in rats: Behavioral investigation in Tolman’s Maze
Teoman Dayi, Seungmin Yu, Jaekyung Kim

P-506  Effect of motion speed expectation on visually guided oculomotor behavior
Jaeseong Yoon, Joonyeol Lee

P-507  Movement shapes decisions via multiplexing neurons in the mesencephalic locomotor region
Wooyeon Shin, Juri Kim, Dajung Jung, Se-Bum Paik, Jeongjin Kim

P-508  Psychobehavioral analysis and neural decoding of food addiction in non-human primates: From model development to
pharmacological intervention

Yunkyo Jung, Hanseob Kim, HyeonGu Yeo, Hyerin Jang, Jisun Min, Wonseok Choi, Sunghyun Park, Eunsu Jeon,
Gyuseo Bae, Kangjin Jeong, Yeonghyun Kim, Jaewon Huh, Seungho Baek, Yeongjeon Lee, Hyungjin Choi

P-509  Forelimb trajectory stability in reach-to-grasp task reflects long-term motor learning progression
Haeun Yeo, Hyoseok Jang

P-510  Neural basis of approximate object counting in human single-neuron activity
Shin-young An, Sameer Sheth, Benjamin Hayden, Seng Bum Michael Yoo, Hansem Sohn



P-511

P-512

P-513

P-514

P-515

P-516

P-517

P-518

P-519

P-520

P-521

P-522

P-523

P-524

P-525

P-526

P-527

P-528

P-529

P-530

P-531

Explainable machine learning EEG data analysis framework for predicting vagus nerve stimulation effects in epilepsy
patients
Donghwan Lim, Joonho Lee, Euisun Kim, Jinseok Eo, Jiyoung Park, Sangbo Lee, Ara Ko, Joonsoo Lee, Hae-Jeong Park

Latent Attractor Dynamics in OFC and RSC During Naturalistic Foraging
Seunghan Lee, Maya Zhe Wang, Benjamin Yost Hayden, Seng Bum Michael Yoo, Sung-Phil Kim

Comprehensive analysis of naturalistic behaviors enables tailored diagnosis of depressive disorder in mice
Hyeonsik Oh, Sang Kun Choi, Jinsu Lee, Heeyoung Lee, Jongpil Shin, Seungkyu Son, Bobae Hyeon, Won Do Heo

Frequency-Selective Sound Localization Mechanism in Drosophila Mediated by WV-WV Interneurons
Seongyeon Kim

Dopamine neurons flexibly compute reward proximity during foraging competition
Rin Wang, Seungyub Lee, Hyunggoo Kim

Acetylcholine enhances deviance detection in Hodgkin-Huxley neuronal networks
Fei Fang, Zi-Gang Huang, Zenas C. Chao

Neural geometry of relational representation in the monkey posterior parietal cortex
Somang Paeng, Su-Jin An, Hansem Sohn, Mehrdad Jazayeri

Inferring Temporally Resolved Directionality Transition Dynamics in fMRI via Phase Analysis
Eunhee Ji, Jehyeop Lee, Joon-Young Moon

Establishing Awake Monkey fMRI Platform for Whole-Brain Imaging and Perturbation
Su-Jin An, Somang Paeng, Hansem Sohn

Connectome-based Cognitive Prediction Models: Integrating Functional and Structural Brain Networks
Eunku Bae, Kwangsun Yoo, Chang-hyun Park, Hyang Woon Lee

Context-dependent reward processing reflected in central positivity
Jiyeon Jeong, Hyunhoe An, Suxian Li, Seok-Jun Hong, Min-Suk Kang

Rhythmic but fading: damped oscillation reveals the temporal dynamics of retroperception
Sugeun Yun, Younglae Kim, Jaeseung Jeong, Yee Joon Kim

Comparison of BGRU, EEGNet, and EEG Conformer from the Perspectives of Performance and Design Principles in EEG-
Based Emotion Recognition

Ye-Ji Yoo, Kyu-Hyeok Lee, Hyoung-Gook Kim, Jérn Fischer

Dynamic Control of Neural Activity via Real-Time Brain-Machine Interface Across Brain Regions
Nahyun Kim, Taegyun Jin, Dohoung Kim

Neural Circuit Dynamics During the Acute Phase of Stroke Recovery
Dokyeong Kim, Yena Hyun, Dohoung Kim

Weighted Maximum Likelihood Estimation: Explanation of biased visual-proprioceptive integration
June Seung Lee, Hangue Park

Emergence of aesthetic preference from hierarchical neural circuits
Aysenur Deniz Song, Minjun Kang, Se-Bum Paik

Real-Time Individual Sleep Prediction Enabled by Probabilistic Modeling of Wearable Data and Functional Brain Activity Analysis
Jisoo Yang, Jihoo Park, Chul-Hyun Cho, Yul HR Kang

Spontaneous social change driven by Stochastic Individual Behavior
Hyeonsu Lee, Seungdae Baek, Jaeson Jang, Se-Bum Paik

Population-level encoding of mixed tones from the auditory neural assemblies
Gyumin Park, Jeehyun Kwag

One-Shot Preconditioning for Robust and Efficient Neural Learning
Jeonghwan Cheon, Jaehyuk Bae, Se-Bum Paik
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P-532  Oxytocin dynamically gate prefrontal-amygdala-auditory networks to enable selective processing of socially salient cues in
awake mice
DaYoung Jung, Hio-Been Han, Jungyoung Kim, Robert Froemke, Jee Hyun Choi
P-534  Neural correlates of interleaved practice explaining superior motor learning
JoonHyun Ko, Alyssa Han, Taewon Kim
P-535  Ahypothalamus-to-dorsal pons circuit for palatability-guided consummatory behaviors
Myungsun Lee, Sieun Jung, Jisoo Jennifer Kwon, Myungsun Nam, Sung-Yon Kim
P-536  Brain’s dynamic functional connectivity predicts general attention
Yongkak Kwon, Kwangsun Yoo
P-537  Selective attention in spiking neural network
Yelim Lee, Dongmyeong Lee, Hae-Jeong Park
P-538  Long-Tail Structure Enables Functional Flexibility in Brain Networks
Dongmyeong Lee, Yelim Lee, Hae-Jeong Park
P-539  Differential Value Coding in CA1 and Medial Entorhinal Cortex
Minyeong Seo, Jaehun Kim, Min Whan Jung
P-540  Encoding of vocal communicative contexts by marmoset prefrontal neurons
Yukai Xu, Joji Tsunada
P-541 Neuromodulation supports projection-specific roles of the anterior cingulate cortex in visuomotor transformation
Dong-Hyun Ma, Hae-Yong Park, llayda Demir, Bo-Kyung Park, Isaac Kim, Yulong Li, Hanseul Yang, Seung-Hee Lee
P-543  Number concepts and Bayesian inference in Large Language Models and Humans
Arghavan Bazigaran, Hansem Sohn
P-544  Disrupted Synchrony of Egocentric Spatial Cells in 5XFAD Mouse Model of Alzheimer's disease
Yoonsoo Yeo, Jeehyun Kwag
P-545  Neural and behavioral correlation of mating decision-making in female mice
Mingyeong Seo, Jungyoung Kim, Jeyoon Lee, Yuvin Kim, Demian Battaglia, Jee Hyun Choi
Translational and Clinical Neuroscience P-546~P-564
P-546  Grabody B, an IGF1R-Targeting Molecular Shuttle, Enhances Brain Penetration via Multiple Novel Transcytosis Pathways
Miran Yoo, Sungwon An, Dongin Kim, Sumin Hyeon, Seung-Hwan Kwon, Dongwhan Kim, Dongwhan Bruce Kim Kim, Hakju Kwon,
Do-Geun Kim, Sang Hoon Lee
P-547  The development of new dopamine with less toxicity and less autoxidation
Ye-Ji Kim, Dong Ho Woo
P-548  Regional transcriptomic differences of cortical dyslamination in human focal cortical dysplasia.
Younghoon Kwon, Joonho Kim, Yubin Ohn, Wonseok Chang, Sangwoo Kim, Eunee Lee
P-549  Manipulating autophagy pathways strengthens the tumor-killing capabilities of photodynamic therapy for glioblastoma
Sangheon Han, Junwon Park, Chanho Kong, Won Seok Chang
P-550  Standardization of brain lesioning in real time thermal monitoring radiofrequency ablation by sEEG electrodes
Sooyoung Lim, Junwon Park, Seoung Bo Shim, Kyo Jin Kang, Kyumin Yoo, Jiwoong Ahn, Soo Jeong Oh, Hosung Han, Yong Sup
Hwang, Junhyung Kim, Won Seok Chang
P-551 Al-powered 3D pathology provides novel visualizations and quantifications with clinical diagnostic value

Young Hyun Yun, Kee Young Chung, Yunjoo Lee, Tae Sik Sung, Dayoung Ko, Seung-Bum Ryoo, Hyun-Young Kim, Kyu Joo Park,
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Jong Pil Im, Byeong Gwan Kim, Joo Sung Kim, Seong-Joon Koh, Hyung Jin Choi

Suppression of Astrogliosis and Significant Functional Recovery in Traumatic Spinal Cord Injury via Combined
Pharmacotherapy and Rehabilitation

SunYeong Choi, Woonggyu Jung, C. Justin Lee

Functional network alterations among tau-based alzheimer's subtypes and their association with cognitive decline
Gaeun Ryu, Jaeseung Jeong

GLP-1 modulates cognitive satiation via dopaminergic and hypothalamic pathways in mice and humans
Joon Seok Park, Hyung Jin Choi

Potential effects of ambroxol-modified new drug in a-synuclein(A53T)-upregulated animal model of Parkinson's disease
Hyemi Eo, Semin Park, Gibeom Lee, Su-kyeong Hwang, Jungwan Hong, Sang Ryong Kim

Optimized imaging protocols for visualization of human dura mater
Min-Jin Park, Min Jee Seo, Do-Gyun Kim, Youngseo Cho, Jihyoung Chang, Seoyoung Kim, In-Beom Kim, Mun-Yong Lee,
Tae-Ryong Riew

Effects of the use of mindfulness-based mobile application on sleep in nocturnal phone users
Wing Kei LAM, Chuan LI

Slice Based High Density Micro Electrode Array Assay for Circuit Level Evaluation in Painful Diabetic Neuropathy
Akm Ashigquzzaman, Eunbin Lee, Hyuk-Sang Kwon, Sang Seong Kim, Euiheon Chung

Repurposing procaine and valproic acid to enhance motor recovery after spinal cord injury in rats
Lina Liu, Jung Keun Hyun

Optimized Fixation and Autofluorescence Reduction Methods for Correlative Light and Electron Microscopy in Postmortem

Human Brain Tissue
Ha-Eon Lee, Hong Lim Kim, Ara Cho, Do-Gyun Kim, Yuna Oh, Rafael T. Han, Mun-Yong Lee, In-Beom Kim, Tae Ryong Riew

Injection of an engineered hydrogel promotes structural tissue repair in a rat model of intracerebral hemorrhage
Ariandokht Einisadr, Byung Gon Kim

Personalized SEEG Stimulation Framework for Epileptogenic Zone Targeting Using FEM and Reciprocity Principle
Joonho Lee, Donghwan Lim, WooYong Lee, Euisun Kim, Jiyoung Park, Dongmyeong Lee, Sora An, Hae-Jeong Park

Increased Sensitivity to Loss during Reversal Learning in Individuals with Food addiction and Bulimia nervosa
Jake Jeong, Jungwon Jang, Kwangyeol Baek

Therapeutic index of acupoints based on effective and hazardous depth measurement
Minjae Lee, Beomku Kang, Da-Eun Yoon, Younbyoung Chae
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Top-down modulation of acupuncture in Parkinson’s disease: Enhancing gut function via MCH neurons
Ju-Young Oh, Hyowon Lee, Mijung Yeom, Su-Yang Park, Sun-Young Jang, Min-Ho Nam, Hi-Joon Park

Abnormal N-Glycosylation in the mPFC Contributes to Cognitive Impairment in Schizophrenia

Bomi Chang, Myung Jin Oh, Eunjin Shin, Jua Lee, Jae Ho Kim, Dongtan Yin, Juhee Shin, Prajitha Pradeep, Inwoong Song,
Seung Eun Lee, Inyoung Hwang, Sangkyu Lee, C Justin Lee, Hee-Sup Shin, Hyun Joo An, Boyoung Lee

Microglial HIF-1a—CCL2 axis mediates radiation-induced cognitive impairment: evidence from single-cell transcriptomics
Yoonsoo Choi, Joong-Sun Kim, Changjong Moon, Ja-Hyun Baik, Hae-June Lee, Yeonghoon Son

Activation of perineural microglial cells supports functional axon regeneration following Facial Nerve Injury

Hyo Gyeong Seo, Hyung Soon Kim, Yeo Jin Seo, Ji Su Yoon, Seung Ah Jee, Byeong Seong Jang, Ariandokht Einisadr,
Shivani Singh, Byung Gon Kim

Astrocytic putrescine degradation by polyamine acetyltransferase mediates astrocytic GABA synthesis and memory
impairment in Alzheimer's disease.

Jiwoon Lim, Kijung Kim, Taehee Lee, Jinhyeong Joo, Mridula Bhalla, Mingu Gordon Park, Myeong-Ju Joy Kim, Victor J. Drew,
Wuhyun Koh, C. Justin Lee

Functional and Regional Validation of an AAV-delivered Human DRD1 Promoter for Targeted Genetic Manipulation in the
Mouse Brain

Dong-Chan Seo, Sung Min Ahn, Soo-Jin Oh, Min-Ho Nam, Seung Eun Lee

Hippocampal SARS-CoV-2 Spike Protein accumulation Induces Cognitive Decline via Pyroptosis and Neuroinflammation
with Glial Reactivation

Dong-Chan Seo, Soo-jin Oh, Min-Ho Nam, Eun Mi Hwang, Jaeyong Park, Seung Eun Lee

Hippocampal Progranulin Alleviates Mood Disorders via Autophagy in Estrogen Withdrawal Mice
Liang-Yu Ni, Ting-Hui Chen, Si-Qi Jia, Yun Wang

Reactive astrogliosis drives neuronal hypometabolism and tau hyperphosphorylation via acetate-induced, MAOB-dependent
oxidative stress in GBM

Yongmin Mason Park, Hee Jung Park, Dongwoo Kim, Hae Young Ko, Wongu Yun, Ki Duk Park, Seok-Gu Kang, C. Justin Lee,
Mijin Yun

Sleep Loss Impairs Neuropathic Pain Modulation through Homer1a-Dependent Synaptic Remodelling

Anh Ho, MinCheol Park, Tae Kim

Hypothalamic circuit plasticity drives pain sensitization and anxiety in neuropathic pain
Yifei Yu, Yuran Song, Yiwei Hu, Lan Bao, Yan Chen, Xu Zhang

Neuroprotective Effect and Mechanism of Transcutaneous Auricular VVagus Nerve Stimulation in a Parkinson's disease
model

Jae-Nam Park, Ju-Young Oh, Sora Ahn, Se Hoon Jang, Su-Yang Park, Hi-Joon Park

Microstate-specific functional connectivity in Alcohol Use Disorder using resting-state EEG
Hanijin Park, Jung-Seok Choi, Dongil Chung

Stress responsiveness shapes neuronal dynamics in the lateral habenula
Hoyong Park, ChiHye Chung

Linking VWAT-Associated ECM Dysregulation to Cerebellar Dysfunction in Schizophrenia
Woo Suk Roh, Ki Jung Kim, Jae-Hun Lee, Sun-Yeong Choi, Cheol-Hee Kim, Kyung-Seok Han, C. Justin Lee

Histological and Behavioral Characterization of TDP-43A315T Mice
Soomin Um, Seong-Ryeong Lim, Sehyun Chae, Miseon Kang, Sukwoon Song, Jeongyeon Kim

Protein denitration by tyrosine-containing peptides is a new strategy to treat intractable diseases.
Eun Bin Hong, Jae Soon Kang, Hwa Jin Kim, Ji Hyeong Baek, Dong Kun Lee, Hye Jin Chung, Sang Won Park, Hyun Joon Kim
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Screening of bioactive flavonoids with anti-Alzheimer’s potential from Cirsium japonicum
Byeong Wook Noh, Hyun Young Kim, Sanghyun Lee, Eun Ju Cho, Ji Myung Choi

Neuroprotective effects of Cirsium japonicum var. maackii flower in oxidative and cognitive impairment models
Su Young Kim, Hyun Young Kim, Sanghyun Lee, Eun Ju Cho, Ji Myung Choi

The minimum effective dose of LYQ as an antidepressant and a new antidepressive effect of D-tyrosine (DY), an enantiomer of LY
Hyeongchan Park, Jae soon Kang, Miyoung Song, Wonjune Jeong, Eunbin Hong, Soomin Han, Hyun Joon Kim

Tonic GABA and H202 production via the astrocytic glucocorticoid receptor activation pathway causes memory deficits in
the Cushing’s disease model.

Jinhyeong Joo, Junsung Woo, Minho Nam, Wuhyun Koh, C. Justin Lee

Early Olfactory Dysfunction and Immune Alterations in the Olfactory Epithelium of 5xFAD Mice
Eun Hwa Jo, Hye-Sun Kim, Hongyoon Choi, Yoori Choi

Posterior parietal cortex dysfunction underlies sensory deficits in the Shank3A14-16 mice
Seung-Mi Oh, Hae-Yong Park, Yi-Seon Jeon, You-Hyang Song, Jun-Ho Song, Se-Bum Paik, Eunjoon Kim, Seung-Hee Lee

BNIP3L/NIX-Mitophagy Sustains Astrocytic Neuroprotection Against Chronic Glucocorticoid-Induced Aging
Khanh Do, Minh tran, You Jung Kang, Won Jong Yu, Jong-Chan Park, Hansang Cho

Integrative single-cell multi-omics analysis of epigenetic markers during the transition from impulsive to compulsive use of drug
Chang Hyeon Kong, Hyunjeong Jin, Jinhee Bae, Heh-In Im

Biobehavioral sequelae of an animal model of cannabinoid oral self-administration
Jeeyoung Seo, Baeksun Kim, Heh-In Im

Cell type specific striatal neuronal ensemble dynamic alteration in Parkinsonian state
Hyun Kyung Chung, Horim Shin, Jinkyu Lee, Chanhee Jeong, Jun Ho Park, Jung Hwan Shin

Modulation of Insular Cortex Neurons Alleviates Motor Symptoms and Gut Dysfunction in Parkinson's Disease
Sun-Young Jang, Su-Yang Park, Hyowon Lee, Ju-Young Oh, Min-Ho Nam, Hi-Joon Park

Cerebellar Activation Differences in Major Depressive Disorder and Controls During Emotional Music and Non-Music Stimuli:

An fMRI Study
Yashu Shukla, June Kang

Slc45a1-Htr2a axis as a regulator of female-biased neurodevelopmental disorder

Hyunjin Kim, Hyowon Lee, Yeon Ha Ju, Sharon Jiyoon Jung, Seung Jae Hyeon, HaeNim Lee, Hoon Ryu, Jihye Seong, Minji Go,
Kayeong Lim, Bum-Ho Bin, Min-Ho Nam

MLC1 deficiency alters microglial phenotype and disrupts homeostasis of adult neural stem cells
Yubin Park, Jeong-Sun Choi, Kyung-Ok Cho

Astrocyte-derived extracellular vesicles induced by glutamate suppress glioblastoma growth
Joon-Ho Kwon, Yoon-Kyoung Cho, C. Justin Lee

Dose-Dependent Inversion of LSD-Induced Behavior Suggests pB-arrestin2-Mediated Addiction Potential at Ultra-Low
Concentrations

Hyunjeong Jin, Heh-In Im

PLXDC?2 fine-tunes microglial inflammatory and phagocytic responses in Alzheimer's disease
Yoonah Oh, Minkyoo Shin

MICROGLIAL EXTRACELLULAR VESICLE BIOMOLECULE TRACKING SYSTEM (micEV-BTS) FOR PREDICTION OF
MICROGLIA-NEURON INTERCELLULAR COMMUNICATIONS

Won Jong YU, Dang Du Nguyen, Aleksandr Barulin, Inki Kim, Jong-Chan Park

Primary visual cortex dysfunction underlies visual learning deficits in a Grin2bC456Y/+ mouse model of ASD
Jong-Yeon Yoo, Eunji Yoon, Eunjoon Kim, Seung-Hee Lee

Female-specific role of basolateral amygdala endocannabinoid signaling in an animal model of depression
Jimin Nam, Seungjae Zhang, ChiHye Chung
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A homozygous missense of TTYH3, a volume-regulated anion channel(VRAC), links lysosomal dysregulation to Autism
spectrum disorder

Taehee Lee, Hyunji Kang, Jinhyeong Joo, C. Justin Lee

Subunit-selective BK channel modulation rescues behavioral and electrophysiological deficits in Angelman syndrome.

Catherine Yen Li Kok, Weonijin Yu, Fionicca Teo, Seoyoon Kim, Duyoung Min, Jackie Ang, Hsiang Ling Teo, Chenxi Cui,
Ji Sun, Hyunsoo Shawn Je

Comparative Analysis of Subcortical Diffusion Metrics in 3T and 7T MRI: Implications for Parkinson’s Disease Imaging Using
Lead-DBS and HCP D

Kyoung Jin Roh, Ji-Yeon Suh, Hyeon-Man Baek

Scn2a-linked myelination deficits and synaptic plasticity alterations drive auditory processing disorders in an ASD mouse model
Han-Gyu Bae, Wan-Chen Wu, Kaila Nip, Elizabeth Gould, Jun Hee Kim

Endothelial DR6 Mediates Blood-Brain Barrier Dysfunction in Alzheimer’s Disease
Xiaomin Huang, Chenju Yi

Chemical A ameliorates cognitive impairment and neuroinflammation in a mouse model of Alzheimer’s Disease
Jeong Seok So, Jae Gwang Song, Dae-Sung Kim, Hyung-Wook Kim

Tiny monkey astronauts: A Feasibility validation of Marmoset-based realtime monitoring technology for space station brain
networks

Zhen Xu, Weidong Li

Acupuncture modulates the expression of circadian clock genes in a Parkinson’s disease mouse model
Ju-Young Oh, Su-Yang Park, Halin Jeon, Jae-Nam Park, Hi-Joon Park

Glial-Mediated Neuroinflammation in Chronic Stress: A Molecular Link to Brain Disorders
Catharine Basty

Hippo kinases MST1/2 (STK4/3) regulate microglial homeostasis and inflammation in the CNS
Jae Lee, Suhyun Yoon, Jimin Baik, Charles W. Pfeifer, Andrea Santeford, Tae Jun Lee, Rajendra S. Apte, Jongshin Kim

Novel Intranasal Delivery of Sihosogansan Demonstrates Rapid Antidepressant Activity via GABAergic and BDNF/TrkB
Pathways

Khoa Nguyen Tran, Yeasmin Akter Munni, Gia Linh Mac, Sarmin Ummey Habiba, Tae Woo Oh, Ho Jin Choi, Il Soo Moon, In-Jun Yang

CREB2 as a Key Mediator of Oxidative Glutamate Toxicity in Neurons: Implications for Microglia-Induced Neuroinflammation
HYE JOUNG CHOI, Uk Yeol Moon, Bao-Ting Zhu, Sukjun Song, Dong Gyun Ko, Young Eun Kim

Neural precursor cells restore cognition and attenuate neuroinflammation by modulating autophagic mechanisms in
Alzheimer’s disease models

CHAEWON BAEK, KYUHO SHIM, JEEIN CHOI, MINYOUG KIM

Synaptic ultrastructural alterations in human focal cortical dysplasia: insights from volume electron microscopy
Gyu Hyun Kim, Na-young Seo, Yang Hoon Huh, Ji Yeoun Lee, Kea Joo Lee

Distribution of ChAT-Positive Neurons in the DMV of a Primate Parkinsonism Model
Gahye Moon, Sojeong Lee, Thanh Thi Hai Nguyen, Chang-Yeop Jeon, Jincheol Seo, Youngjeon Lee, Kyung Seob Lim

Exploring Brain-Heart Interaction in Cognitive Function: The Roles of Heart Rate Variability and Sex Differences
So Yi Yoon, Hee Sang Yang, Hyang Woon Lee

Hippocampal Microstructural and Proteomic Changes in Pilocarpine-induced Temporal Lobe Epilepsy Model
Sol Ah Kim, Eun-Hwa Lee, YuJaung Kim, Yun Seo Choi, Kea Joo Lee, Sehyun Chae, Hyungju Park, Hyang Woon Lee

Estrogen deficiency induces anxiety and depression-like behaviors via caspase-1-mediated neuroinflammation
Dong Cheol Baek

Protective effects of Dioscorea bulbifera and Zingiber officinale mixed extracts against glutam
Seung Woo Im, Younghoon Go, Tae Woo Oh



P-621

Time-dependent mitochondrial fission through Calpain-2/CDK5/p25 and Drp1 signal pathway in MPTP-induced cynomolgus
monkey model of Parkinson’s disease

Junghyung Park, Jincheol Seo, Jinyoung Won, Youngjeon Lee

Molecular and Cellular Neuroscience P-622~P-706

P-622

P-623

P-624

P-625

P-626

P-627

P-628

P-629

P-631

P-632

P-633

P-634

P-635

P-636

P-637

P-638

P-639

Paradoxical Modulation of cAMP level by hM4Di
In-Yeop Baek, Hyunbin Kim, Hyowon Lee, Duwan Kwon, Sharon Jiyoon Jung, Soo-Jin Oh, Hi-Joon Park, Jihye Seong, Min-Ho Nam

Astragalus mongholicus and Scutellaria baicalensis Extracts Mixture as a potential therapeutic against inflammation and
Pyroptosis in ischemic stroke

GEON KO, JINHO KIM, YONG-JAE HONG, YEONG-JAE JEON, HYUN-MAN BAEK, DONGHUN LEE, KEUN-A CHANG

Ginsenoside Rk1 Induces ER Stress—Mediated Apoptosis via Caspase-12 Activation in Human Brain Cancer Cells
Jung-Mi Oh, sungkun Chun

Neuropathic Pain from Corneal Nerve Damage: Ultrastructural and Histological Characterization of the Trigeminal Ganglion
and Brain

Mohd. Afzal Khan, Gehan Fatima, Euiheon Chung, Young Ro Kim

Molecular basis of PIP2 regulation in L-type 1.2 Ca2+ channel
Soohyeon Bae, Byung-Chang Suh

Characterization of TRPA and TRPV orthologs in the gastropod mollusk Pacific abalone
Mi Ae Kim, Shubhash Chandra Chaudhary, Gyu Ri Min, Young Chang Sohn

The Role of ITPKB in Regulating Calcium Homeostasis in Dopaminergic Neurons and Astrocytes in Parkinson’s Disease
Eun-Bin Hong, Young-Jung Kim, Seulkee Yang, Seung Eun Lee, Eunji Cheong, Min-Ho Nam
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Glial control of brain circuits and brain tumors / Benjamin Deneen
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Targeting the Cell’s Stress Pathways for Therapeutic Benefit / Peter Walter, PhD

KSBNS Plenary Lecture 1
The odds of a decision / Matteo Carandini

KSBNS Plenary Lecture 2
Building mental models for exible behaviour in humans and macaques / Matthew Rushworth

CJK Plenary Lecture 1
Decoding the neural mechanisms of depression: insights through ketamine’s pharmacological lens / Hailan Hu

CJK Plenary Lecture 2

Unlocking the gut-brain connection in Alzheimer’s: vagus nerve transport of pathogenic proteins as a BBB
bypass for therapeutic innovation / Inhee Mook-Jung

CJK Plenary Lecture 3
Deciphering principles of molecular and circuit mechanisms underlying animal behavior / Ikue Mori

Special Lecture 1
Lighting up, controlling, and restoring neural signaling in the living mouse brain / Won Do Heo

Special Lecture 2
Ultrasound in neuroscience: from functional imaging to read/write brain machine interfaces / Mickael Tanter



Glial control of brain circuits and brain tumors

Benjamin Deneen

Awards Lecture

Department of Neurosurgery, Center for Cancer Neuroscience, Center for Cell and Gene Therapy,
Baylor College of Medicine

Astrocytes are the predominant glial cell in the adult central nervous system and play essential roles in neural circuit function. Accordingly,
astrocytes respond- and adapt- to a range of experiences, exhibiting experience dependent plasticity. In the first part of my seminar, | will

Symposium

describe astrocyte plasticity and discuss recent work from my lab that focuses on transcriptional responses in astrocytes resulting from olfactory
experience and memory events. | will discuss new work that highlights astrocytes as active participants in memory engrams and their role and
associated molecular mechanisms in memory recall. In the second part of my seminar, | will shift gears and discuss the burgeoning field of cancer
neuroscience, with an emphasis on adult- and pediatric- glioma. Malignant glioma is universally lethal disease for which standard of care and
survival rates have not improved over several decades, highlighting the need for new perspectives and approaches. Here | will describe how glioma
tumors interact with resident neurons and discuss paracrine signaling events between tumors and a host of neural circuits. | will discuss work from
lab that has defined the lines of communication between tumors and neurons, while also exposing the audience to new models of glioma and

Special Session

functional genomics screening approaches. Overall, this seminar will provide the audience with a new perspective and insight into how astrocytes

and glioma tumor cells communicate with neurons and how these lines of communication are essential for brain function.

Keywords:

- Astrocyte, Experience Dependent Plasticity, Engram, Cancer Neuroscience, Brain Tumors
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Targeting the Cell’s Stress Pathways for Therapeutic Benefit

Peter Walter (Altos Labs)
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From its birth in the cradle of the ribosome to its demise in the fangs of proteolytic enzymes, a protein continuously explores different folding
states. In most cell compartments, molecular sensors carefully monitor protein folding and instruct downstream effectors to take corrective actions
as needed. In response, cells can make adjustments to their protein folding and degradation machineries to stay in a healthy state of homeostasis.
If protein folding defects occur and cannot be corrected in a sufficient and timely manner, cells induce suicide programs. Programmed cell death
is thought to protect an organism from malfunctioning rogue cells that result from an accumulation of defective protein. In various pathologies,
the life/death balance can inappropriately err on either side: killing cells that would be beneficial if kept alive or, alternatively, inappropriately
protecting dangerous, disease-propagating cells. Studies of the regulation of proteostasis now emerge as focal points of foundational basic
research that powerfully connects to a broad spectrum of unmet clinical needs.

| will discuss advances in our lab’s efforts to understand the molecular details of the unfolded protein response (UPR), a conserved
signaling network that surveys the protein folding status in the endoplasmic reticulum. The UPR signals through three molecularly distinct
branches. The development of small, drug-like molecules that selectively target each of the UPR's signaling branches has opened promising
new therapeutic opportunities in areas as divergent as cancer, neurodegeneration, diabetes, inflammation, aging, and cognition. As such, the UPR

emerges as a prime example of the power of fundamental cell biological discoveries to address problems of immense societal impact.

Keywords:
- protein folding, unfolded protein response, proteostasis
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The odds of a decision

Matteo Carandini

Awards Lecture

UCL Institute of Ophthalmology, University College London, London WC1E 6AE, United Kingdom

To make a decision, we must often combine diverse factors such as sensory inputs, past actions, and estimates of value. There is increasing
evidence that the brain does this via a simple operation involving sums and multiplications. This operation is common in machine learning and
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economics, and has close cousins in psychology. Its neural correlates can now be identified in mice thanks to large-scale neural recordings and to
localized optogenetic inactivations. These methods reveal how the components of an audiovisual choice are progressively computed at key stages
in visual cortex, auditory cortex, prefrontal cortex, and superior colliculus. The results point to a single view of how the brain makes a variety of

c decisions.
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Building mental models for flexible behaviour in humans
and macaques

Matthew Rushworth

Department of Experimental Psychology, University of Oxford, Oxford, United Kingdom

In order to thrive in a changing environment it is necessary for animals to be flexible. Humans and other animals should change the way in which
they behave depending on the context that they find themselves in. It is widely agreed that prefrontal cortex is central to behavioural flexibility but
there have been different views of the nature of its contribution. In recent experiments we have re-examined how macaques perform well known
tests of behavioural flexibility such as reversal tasks. Rather than simply inhibiting inappropriate behaviour in the wrong setting, macaques identify
and track states that are latent in the task and the ability to do this depends on interactions between dorsomedial prefrontal cortex (dmPFC) and
hippocampus. Transient disruption of either dmPFC or hippocampus can change the way that macaques navigate through latent task states. In
humans, hippocampus and prefrontal cortex activity maps out the graph of connections between latent task states and, using new techniques for
transiently disrupting human hippocampus, it is possible to show that the ability to make inferences that depend on such graphs can be transiently
compromised. Hippocampal activity allows humans to navigate through a range of arbitrary task spaces in much the same way that hippocampus
activity has long been thought to allow animals to navigate through physical space. The latent stages identified in the hippocampus are then used

during learning by dmPFC.

Keywords:
- prefrontal cortex, hippocampus, decision making
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Decoding the neural mechanisms of depression: insights

[0

§ through ketamine’s pharmacological lens
g Hailan Hu

- Zhejiang University, China

Depression, a highly polygenic and heterogeneous disorder, has long eluded mechanistic understanding due to the limitations of traditional forward
genetic approaches. Here, we propose a complementary strategy: leveraging the rapid, targeted action of ketamine—a potent NMDA receptor

Symposium

(NMDAR) antagonist with robust antidepressant effects—to reverse-engineer the primary neural mechanisms underlying depression.

Over the past decade, we have elucidated the mechanisms behind ketamine’s rapid, sustained, and brain-region-specific action. By uncovering
how ketamine works, we identified increased neuronal burst firing in the lateral habenula (LHb), the brain’s “anti-reward hub, as a core driver
of depression etiology. Expanding this framework, our recent work extends beyond NMDARSs, identifying two additional ion channels as critical
mediators of LHb bursts and antidepressant efficacy. Through the characterization of one of these channels, the glia-specific potassium channel
Kird.1, we discovered a novel form of neuron-glia interaction, where astrocytic processes tightly envelop neuronal soma to regulate burst firing. |

Special Session

will present our ongoing work exploring how neurons and astrocytes dynamically interact in the LHb to modulate stress responses and depressive-

like behaviors.

Keywords:

- Ketamine, glia, lateral habenula, depression, psychedelic
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Unlocking the gut-brain connection in Alzheimer's: vagus
nerve transport of pathogenic proteins as a BBB bhypass
for therapeutic innovation

Inhee Mook-Jung

Department of Biochemistry and Biomedical Sciences, Seoul National University College of Medicine,
Seoul, 03082, South Korea

Recent research on Alzheimer’s disease (AD) has increasingly focused on the gut—brain axis as a key contributor to disease pathogenesis. While
much attention has been given to the gut-blood-brain axis, in the early stages of AD its impact may be limited due to the presence of an intact
blood-brain barrier (BBB. In contrast, the vagus nerve provides a direct neural communication route between the gut and the brain, effectively
bypassing the BBB. This bidirectional conduit comprises visceral sensory neurons (VSNs), which transmit signals and molecular cargo from the gut
to the brain, and visceral motor neurons (VMNSs), which carry efferent signals from the brain to the gut.\We propose that in early AD, VSNs play a
crucial role in mediating the transport of pathogenic molecules—including amyloid-beta (AB), tau, and lipopolysaccharides (LPS}—from the gut to
the brain, while VMNs may facilitate the propagation of brain-derived pathological proteins to the gut. This bidirectional exchange could create a
pathological feedback loop, exacerbating disease progression through sustained peripheral and central inflammation, metabolic dysregulation, and

amyloid/tau pathology.

Keywords:
- Gut-brain axis, Vagus nerve, Alzheimer's disease, Pahtologic proteins, BBB
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Deciphering principles of molecular and circuit
mechanisms underlying animal behavior

Ikue Mori

Awards Lecture

Chinese Institute for Brain Research

How neural circuits encode learning, memory and decision-making is an important question to understand animal behaviors. To reveal molecular
and circuit mechanisms underlying animal behaviors, we focus on thermataxis in the nematode C. elegans as a behavioral paradigm. Thermotaxis

Symposium

in C. elegans reflects thermal memories toward animals’ previous cultivation temperatures, which involves association of food signals with
cultivation temperatures. By changing the feeding status or the cultivation temperatures under C. elegans’ physiological range, we can monitor
animals’ ability to learn and recall the memory for cultivation environments. From behavioral and neural computational perspectives, it is
important to understand how the nervous systems bias animals’ behaviors toward a neutral stimulus after learning and revise this hias after
new experiences. \We have been conducting comprehensive and interdisciplinary approaches on thermotaxis, by identifying genes and neurons
involved in thermotaxis, developing several custom-made microscopic devises to auto-tracking and detailed analysis of animal movements during
thermotaxis, and conducting optogenetic manipulation of neurons. Our recent studies also clarified the importance of non-neuronal cells that affect

Special Session

neural cell functions. We are currently dissecting interactions between different types of cells or tissues in order to understand how a behavior is

generated.

Keywords:

Animal behavior, Learning and memory, Decision-making, Thermotaxis, C. elegans
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Lighting up, controlling, and restoring neural signaling in
the living mouse brain

Won Do Heo

Department of Biological Sciences Korea Advanced Supnorted B

Institute for Science and Technology PP y
O vuas=eayst

Understanding how neuronal signaling molecules operate in space and time, and how their dysregulation leads to brain disorders, requires
technologies that can both reveal and precisely manipulate their activity in living systems. While traditional genetic approaches have been
foundational for dissecting molecular function, they generally lack reversible, time locked control in awake brains. Molecular optogenetics provides
spatiotemporally precise, reversible control that enables causal interrogation and active reprogramming of signaling in the brains of awake mice.
Our research integrates synthetic biology with neuroscience to achieve this molecular level control in vivo. At the core of our work are molecular
optogenetic systems that precisely and reversibly regulate diverse pathways—including calcium dynamics, receptor tyrosine kinase (RTK)
activation, and RNA processes such as mRNA localization and translation—from live cells to awake, behaving mice. These actuators allow direct,
time locked tests of how specific molecular events shape neuronal signaling and function. In parallel, we develop advanced biosensors such as
SynapShot, which offers reversible, dual color visualization of structural and functional synapse dynamics in awake animals, providing a real time
readout of the changes induced by optogenetic modulation. By combining molecular optogenetics with advanced sensing technologies, we have
restored normal signaling in multiple disease models. In neurodegeneration, targeted activation of growth factor pathways has promoted axonal
remodeling and functional recovery; and in Parkinson’s disease and depression models, reprogramming RTK pathways has normalized aberrant
signaling and alleviated behavioral symptoms. This talk will highlight how molecular optogenetics can illuminate the brain’s signaling networks,
control them with spatiotemporal precision, and restore healthy function in disease states—paving the way for next generation molecular

therapies in neuroscience.

Keywords:
Biosensars, Optogenetics, Calcium optogenetics, mRNA optogenetics, Mouse behavior
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Deciphering principles of molecular and circuit
mechanisms underlying animal behavior

Mickael Tanter

Institute of Physics for Medicine, ESPCI PSL Paris, Inserm, CNRS Supported By

Iconeu@

REVEALING THE BRAIN

Biomedical ultrasound has undergone a true revolution over the past two decades. In the field of imaging, three fundamental barriers have been
surpassed—temporal resolution, sensitivity to blood flow, and spatial resolution—by several orders of magnitude. These conceptual changes
have a major impact in the field of radiology, particularly in brain imaging, for both fundamental neuroscience research and clinical applications in
neuroimaging.

Firstly, leveraging the concept of acoustic holography, ultra-fast ultrasound imaging at thousands of frames per second has made it possible to detect
very subtle variations in blood flow in small cerebral vessels during neuronal activity. This has introduced functional ultrasound (fUS) imaging as a
full-fledged modality for brain imaging. Its portability, cost, and sensitivity make it particularly suitable for brain imaging during behavior, learning, or
cognitive studies in awake and freely moving animals, for functional brain connectomics in small animal models, and for systemic neuroscience. Clinical
applications are already under study for functional brain imaging in human newborns, intraoperative functional imaging, and future contactless brain-
machine interfaces.

Secondly, when combined with intravenously injected contrast agents, ultra-fast imaging enables non-invasive, in vivo imaging of cerebral
hemodynamics at the microscopic scale throughout the entire brain. Such Ultrasound Localization Microscopy (ULM) of the cerebrovascular system
is achieved by locating and tracking the exact position of millions of microbubbles, ranging from 1 to 3 um in diameter, moving within the cerebral
vascular network. Finally, by tracking the dynamics of these microbubbles during neuronal activity, it is now possible, for the first time, to perform
functional brain imaging of the entire brain at the microscopic scale in rodents. With growing evidence of early vascular or neurovascular dysfunction in
neurodevelopmental and neurodegenerative diseases, such functional Ultrasound Localization Microscopy could enhance fundamental understanding,
early detection, and monitoring of alterations in the developing and aging brain. Ultrasound is thus the first medical modality capable of completely non-
invasively visualizing an entire organ at the microscopic scale.

Beyond ultrasound applications enabling the "reading" of brain activity, our recent work demonstrates that it is also possible to "write" in the brain using
ultrasound, thanks to the recent concept of sonogenetics. The initial proof-of-concept shows that it should soon be possible to restore vision in blind
patients by directly imprinting images of the surrounding world into the visual cortex.



Award Lecture

Day 1 (August 24) 16:55-17:35 Grand Ballroom

Award Lecture 2 Organizer : Donghyun Kim (ZEISS Korea)

Stereociliary links: Sound mechanotransduction and control of hearing
Chul Hoon Kim(Yonsei University College of Medicine)
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Stereociliary links: Sound mechanotransduction and
control of hearing

Chul Hoon Kim

Yonsei University College of Medicine
Supported By

Hair bundles, consisting of a precisely regulated number of stereocilia, are deflected thousands of times per second in response to sound
vibrations. These deflections trigger the mechanoelectrical transduction (MET) process, which is essential for hearing. Due to their mechanical
sensitivity, hair bundles are among the most vulnerable structures within the organ of Corti. Stereocilia are interconnected by several specialized
nanostructures: A) Tectorial membrane-attachment crowns (TM-ACs), which anchor the tallest stereocilia of outer hair cells (OHCs) to the overlying
tectorial membrane; B) Tip links, which connect taller stereocilia to shorter ones and transmit mechanical force to MET channels; and C) Horizontal
top connectors (HTCs), which link adjacent stereocilia, ensuring the cohesive structure and mechanical stiffness required for effective transduction.
We have identified several key proteins critical for the assembly and maintenance of these nanostructures. In this presentation, | will discuss how

these cochlear nanostructures contribute to normal hair cell physiology, as well as how their dysfunction leads to auditory pathology.

Keywords:

Stereocilia, nanostructure, outer hair cells, hair-bundle links



When the sugar code goes wrong in the brain

Boyoung Lee

Institute for Basic Science
Supported By

5]

Scitech Korea

Glycosylation is one of the most complex post-translational modifications (PTMs). Recent research highlights its importance in various brain
disorders, including Alzheimer's disease and schizophrenia, as well as in the process of aging. As a key modification on membrane and secreted
proteins, glycosylation acts as a frontline responder to environmental stimuli. Despite its significance, its study has been underexplored due to
technical challenges. My interest in this field began when | found distinct glycan expression patterns across different brain regions, suggesting
that these "sugar codes" may contribute to unique regional functions and overall brain health. In this talk, | will focus on our recent study of
0-glycosylation in depression. We discovered that sialylated 0-glycans were significantly reduced in the prefrontal cortex (PFC) of stressed
animals. We identified a unique enzyme, St3gal1, which was significantly decreased in our model and has been linked to mental components
in human psychiatric disorders. To investigate its role, we reduced St3gal1 expression in the medial PFC of adult wild-type mice, which was
sufficient to induce depressive-like behaviors without stress. Conversely, overexpression of this gene in stressed mice significantly attenuated their
depressive-like symptoms as well as the electrophysiological phenotypes associated with GABAergic neurotransmission. We were also able to
suggest specific downstream glycoprotein targets and their glycosylation sites. This study is the first to examine the dynamics of O-glycan profiles
across multiple brain regions in a depression model. Furthermore, it is the first to show that modulating glycosylation can reverse depressive-like
symptoms. Collectively, our findings demonstrate that ST3GAL1-mediated O-sialylation is a critical component of stress-mediated depression and

represents a promising new therapeutic target.

Keywords:
Depression, Prefrontal cortex, Glycosylation, ST3GALT
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Microglia and Neural Organoids for Bridging Models to
Mechanisms

Jong-Chan Park, Ph.D.

Sungkyunkwan University Supported By

5 |

Scitech Korea

Our laboratory is dedicated to advancing organoid-based precision medicine by visualizing complex biological mechanisms and constructing
integrated hiological and mathematical models of disease. Through these efforts, we aim to bridge fundamental discoveries with clinically relevant
applications.

In particular, we are actively developing novel and diverse neural organoid platforms that incorporate iPSC-derived microglia. These
platforms provide a powerful means to investigate microglia—neuron (or other glial cells) interactions and can be applied to a wide range of
neurodegenerative diseases, including Alzheimer's disease and related disorders. By using such models, we hope to reveal disease-specific
mechanisms, identify therapeutic targets, and ultimately accelerate translational research.

In this presentation, | will introduce the diverse neural organoid platforms established in our lab and highlight our most recent findings from iPSC-
derived microglia research, which is currently one of our most active areas of investigation. Through this, we aim not only to share our progress but

also to foster enthusiastic collaboration with other researchers working across related fields.

Keywords:

Neural Organoid, Microglia, iPSC, Disease modeling, Precision medicine



Anatomy of motivated behavior: mapping the neurons that
drive us to eat

Hyung Jin Choi, MD, PhD

Seoul National University Supported By

5]

Scitech Korea

The evolutionary pressure to secure adequate energy has shaped the brain to orchestrate complex eating behaviors for survival. We propose a
theoretical framework and present experimental evidence that distinct and dissociable neural components orchestrate eating: need, motivation,
pleasure, and prediction. Using a multi-species approach in mice, monkeys, and humans, we have mapped these components to specific,
dissociable neural circuits. Qur results show that the motivation to eat is encoded by leptin receptor neurons in the lateral hypothalamus. This drive
is gated by homeostatic need, which originates from AgRP/NPY neurons in the arcuate hypothalamus. Critically, a prediction signal, mediated by
GLP-1R neurons in the dorsomedial hypothalamus, anticipates future caloric intake and preemptively inhibits the need circuit upon food detection,
thus reducing the need and the motivation before consumption. Finally, food preference is shaped by pleasure, a signal encoded by NPY neurons
in the nucleus accumbens. By mapping fundamental psychological concepts to specific cell types, these works provide a foundational model for

understanding the principles that govern all mativated behaviors.

Keywords:

Motivation, Need, Pleasure, Prediction, Eat
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Epigenetic and engram mechanisms in remote memory dysfunction

Weidong Li

Shanghai Jiao Tong University

Kabuki syndrome (KS), a rare developmental disorder, causes congenital anomalies and intellectual
disability. UTX, a histone demethylase gene, is a key risk factor for KS, with no targeted therapies
currently available. We created UTX conditional knockout mice to study its role. UTX deletion reduced

calmodulin transcription by impairing H3K27me3 demethylation, decreasing calcium/calmodulin-dependent protein kinase
[l phosphorylation, and disrupting long-term potentiation and remote contextual fear memory. These deficits were reversed
by desipramine, an FDA-approved drug.

Further research revealed UTX regulates synaptic remodeling during late memory consolidation. Knockout mice showed
impaired remote memory, reduced neural projections, and disrupted engram subtype integration, affecting transcriptomic
identity, synaptic gene expression, and engram cell numbers. These findings highlight UTX’s critical role in synaptic
plasticity and cognitive function, suggesting potential therapeutic targets for KS-related memory dysfunction.

$1-2

Hippocampal cellular and molecular representations of fear memory reconsolidation and
extinction

Satoshi Kida

Graduate School of Agriculture and Life Sciences, The University of Tokyo, Tokyo, Japan

Memory retrieval is not a passive phenomenon. Previous studies have presented evidence that
memory retrieval is a dynamic process during which memories can be made stronger, weakened, or
their content can be altered. Recent studies have shown that reactivated memory becomes labile after

retrieval and is re-stabilized through a gene expression-dependent process known as memory reconsolidation. Memory
reconsolidation after retrieval may be used to maintain or update long-term memories, reinforcing or integrating new
information into them. In classical Pavlovian fear conditioning paradigms, the reactivation of conditioned fear memory by
re-exposure to the conditioned stimulus (CS) in the absence of the unconditioned stimulus (US) also initiates extinction
as a form of new leaming that weakens fear memory expression (i.e., a new CS-no US inhibitory memory that competes
with the original CS-US memory trace). Thus, in the fear conditioning paradigms, memory retrieval also includes extinction
learning. Therefore, when fear memory is retrieved, the dominance of the original (fear) or new (extinction) memory traces
is thought to determine the fate of memory through their competition. We have tried to understand the mechanisms by
which the fate of retrieved fear memory is determined. We compared cellular and molecular signatures of reconsolidation
and extinction of contextual fear memory and found that the hippocampus shows contrasting molecular representations
of reconsolidation and extinction of contextual fear memory. These changes of hippocampal molecular and cellular
representations must be important for the transition of memory phases from reconsolidation to extinction.

Keywords : Reconsolidation, Extinction, Retrieval, Fear memory, Hippocampus
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Two orthogonal ensembles encoding of engram in the dentate gyrus

Yi Zhong
Tsinghua University
S1-4
Septal GABAergic neurons switch memories to enable update
Jin-Hee Han

Department of Biological Sciences, KAIST, Daejeon, Republic of Korea

New experiences are integrated with existing knowledge to continually update memory, a process

essential for organisms' survival in a dynamic environment. While updating memory, the brain can

still access previous memories spontaneously or willingly as needed to guide behaviors. However, how the brain

organizes the retrieval of old and new experiences remains unknown. In this study, we discovered a neural switch

mechanism mediated by the septo-entorhinal GABAergic circuit that contributes to the control of memory retrieval. This

circuit was required for retrieving updated memories. Strikingly, when this circuit was inactivated, the retrieval switched

back to previous memories. At the cell population level, we observed similar switching in temporal activity patterns in

the hippocampal CA1 by the same optogenetic circuit manipulation, suggesting a potential mechanism. This study

provides a novel framework for understanding the mechanism of memory updating and gives insights into how episodic
memories are temporally organized within brain networks.

Keywords : Memory, Update, Medial Septum, GABAergic neurons, Hippocampus

Acknowledgements : This work was supported by the National Research Foundation of Korea (NRF) grant funded by
the Korea government (MIST) (RS-2023-NR077269), and partly by Samsung Science and Technology Foundation
Project SSTF-BA1801-10.
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Exploring the impact of cognitive training on hippocampal synaptic circuit function

Ain Chung

Department of Bio and Brain Engineering, KAIST

Learning and memory are fundamental cognitive processes that enable animals to store information
persistently and stably, while flexibly adapting to dynamic environments. My research investigates how
persistent changes in neural circuit function allow the brain to acquire long-lasting memories and achieve sustained
cognitive enhancement in new learning contexts. | examined how cognitive control training induces broad cognitive
improvements by altering hippocampal circuit function beyond the formation of specific, explicit memories. | found
that cognitive control facilitates the acquisition of new tasks and rapidly modifies medial entorhinal cortex (MEC) to
dentate gyrus (DG) synaptic function, producing an excitatory—inhibitory subcircuit reorganization that persists for
months. Specifically, cognitive control training increases inhibition, which attenuates DG responses to MEC input, and
through disinhibition, enhances responses to strong inputs; resulting in an overall improvement in signal-to-noise ratio.
| next tested whether genetically increasing inhibitory interneuron activity in the hippocampus could improve cognitive
function. | found that augmented parvalbumin (PV) inhibitory contacts in CA2/3 and strengthened inhibitory synaptic
inputs onto CA2/3 neurons were associated with enhanced contextual and social discrimination in mice. Furthermore,
chemogenetic activation of inhibitory interneurons was sufficient to reduce social interference. Together, these findings
suggest that enhancing inhibitory circuit function can optimize information processing and improve cognition.

Keywords : Cognitive control training, Inhibitory interneuron, Hippocampus, Synaptic plasticity, Cognitive enhancement
S$1-6

Serpinale mediates the exercise-induced enhancement of hippocampal memory

Hyunyoung Kim"?, Sanghee Shin**, Jeongho Han', Jong-Seo Kim**, Hyungju Park’

'Group of Neurovascular Unit, Korea Brain Research Institute, Daegu, Republic of Korea
“Department of Brain Science, Daegu-Gyeongbuk Institute of Science and Technology, Daegu, Republic of Korea
%Center for RNA Research, Seoul National University, Seoul, Republic of Korea

*School of Biological Sciences, Seoul National University, Seoul, Republic of Korea

The exercise-induced enhancement of learning and memory is thought to be regulated by body—brain
interactions via secretory proteins in the blood plasma. Given the prominent role that skeletal muscle plays during exercise,
the beneficial effects of exercise on cognitive functions appear to be mediated by muscle-derived secretory factors, including
myokines. However, the specific myokines that exert beneficial effects on cognitive functions remain to be elucidated. Here,
we reveal that a novel myokine, Serpinale, acts as a molecular mediator that directly supports long-term memory formation
in the hippocampus. Using an in vivo myokine-labeling mouse model, proteomic analysis revealed that the Serpina1 family of
proteins is the myokine whose levels increased the most in plasma after chronic aerobic exercise for 4 weeks. Systemic delivery
of recombinant Serpinale into sedentary mice was sufficient to reproduce the beneficial effect of exercise on hippocampus-
associated cognitive functions. Moreover, plasma Serpinale can cross the blood—cerebrospinal fluid (CSF) barrier and blood-
brain barrier to reach the brain, thereby influencing hippocampal function. Indeed, an increase in the plasma level of Serpinale
promoted hippocampal neurogenesis, increased the levels of brain-derived neurotrophic factor (BDNF), and induced neurite
growth. Our findings reveal that Serpinale is a myokine that migrates to the brain and mediates exercise-induced memory
enhancement by triggering neurotrophic growth signaling in the hippocampus. This discovery elucidates the molecular
mechanisms underlying the beneficial effects of exercise on cognitive function and may have implications for the development of
novel therapeutic interventions for alleviating cognitive disorders.

Keywords : exercise, myokine, muscle-brain interaction, hippocampal memory, Serpinale
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Molecular and physiological functions of a mechanically activated ion channel, Tentonin 3.

Uhtaek Oh

Brain Science Institute, KIST, Seoul, Republic of Korea

Mechanosensation is essential for the survival of animals. Numerous physiological functions
such as tactile sensation, proprioception, hearing, baroreceptor reflex, and mechanical pain require
mechanotransduction processes. Mechanosensation begins with mechanotransduction channels in nerve terminals
or receptor cells. Many genes were reported for mechanosensitive (MS) channels. Using bioinformatics, we identified
that Tentonin 3 (TTN3/TMEM150C) confers slowly-adapting (SA)-type MS currents in DRG neurons. In HEK cells,
TTN3 is activated by mechanical stimuli with distinct SA inactivation kinetics. TTN3 is a cation channel with higher
Ca2+ permeability over Cs+. TTN3 is a tetramer and pore-forming subunit of MS channel because spontaneous
single-channel currents are observed in lipid bilayer incorporated with purified TTN3 proteins. We recently identified its
specific blocker, NMB-1, a conopeptide known to block SA-type MS currents in DRG neurons. However, NMB-1 did
not block Piezo channels. TTN3 orthologs of many phyla of vertebrates also show SA-type MS currents, suggesting
that the unique kinetics of TTN3 is conserved throughout the vertebrate phyla. TTN3 requires much greater mechanical
stimuli for its activation than Piezo1. In addition, TTN3 also requires relatively strong cytoskeleton integrity for its
mechanosensitivity. In summary, TTN3 is a bona fide mechanically activated channel with unique inactivation kinetics.

Keywords : Tentonin 3, Tmem150c, Mechanosensitive, Channel, NMB-1
Acknowledgements : Supported by National Research Foundation of Korea (RS-2023-00254795)

$2-2
Structure-function and physiological roles of mechanically activated PIEZO channels

Bailong Xiao"***

'"Tsinghua University, School of Pharmaceutical Sciences, Beijing, China

*Tsinghua University, Beijing Advanced Innovation Center for Structural Biology, Beijing, China
*Tsinghua University, IDG/McGovern Institute for Brain Research, Beijing, China

*Tsinghua University, Tsinghua-Peking Center for Life Sciences, Beijing, China

PIEZO1 and PIEZO2 have been identified by Patapoutian and colleagues as bona fide mechanoreceptors, which
mediate the sense of gentle touch, proprioception, blood pressure, tactile pain and regulate the development and
functions of cardiovascular, bone and brain. For the landmark discovery of PIEZO2 as touch receptor in mammals,
Ardem Patapoutan has shared the 2021 Nobel Prize in Physiology or Medicine with David Julius, who discovered
the first temperature receptor TRPV1. Combining cryo-EM structure determination, mutagenesis, electrophysiology,
mouse genetics and pharmacology, we have aimed to systematically understand how PIEZOs function as mechanically
activated cation channels to effectively convert piconewton-scale forces into selective cation permeation. In this talk,
| will present our current understanding of PIEZOs with a particular focus on their unique structural designs, physical
principles and gating dynamics that might enable them to serve as versatile and professional mechanosensors not only
in primary somatosensory neurons, but also in various cell types in the central nervous system.

Keywords : PIEZOs, Mechanosensors, lon Channel, Mechanotransduction
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ATP release in physiology and pathology: A mechanobiological perspective

Masahiro Sokabe

Human Information Systems Lab, Kanazawa Institute of Technology, Hakusan, Ishikawa, Japan

Mechanical forces play a pivotal role in coordinating collective cell behaviors such as

embryogenesis and wound healing. A growing body of research highlights mechanically induced
ATP release as a key mechanism translating physical stimuli into multicellular responses. This presentation examines
two systems- milk ejection and skin wound healing- where ATP orchestrates spatial and temporal cell dynamics.
During lactation, suckling-induced mechanical stimulation activates sensory nerves in the nipple, which relay signals to
the posterior pituitary via the thalamus, triggering release of oxytocin (OXT). OXT travels through the bloodstream to
the mammary alveolus, which consists of secretory epithelial (SE) cells surrounded by contractile myoepithelial (ME)
cells, binding to receptors on ME cells. As milk fully accumulates, SE cells stretch and release ATP that lowers the
OXT activation threshold of ME cells by ~10 times. Thus, OXT levels during suckling (~50 pM) are below the normal
activation threshold; only alveoli with filled milk can contract, ensuring physiologically reasonable milk ejection.
In a skin wound healing model, transient stretching of a HaCaT keratinocyte monolayer accelerates repair via an
intercellular Ca** wave initiated at the wound edge. This wave is triggered by ATP release through mechanosensitive
pannexin hemichannels expressed at the wound margin. Released ATP propagates outward, activating P2Y receptors
and subsequently TRPC6 channels in neighboring cells, leading to Ca®* influx and wave propagation. The Ca** wave
promotes sequential formation of cryptic lamellipodia, facilitating smooth, coordinated cell migration necessary for re-
epithelialization.
These findings suggest that mechanically triggered ATP release is a general mechanism converting physical cues into
spatiotemporally coordinated multicellular activities, where ATP functions as a force-sensitive extracellular messenger
beyond its metabolic role.

Keywords : Mechanosensitive ATP release, Purinergic signaling, Milk ejection, Wound healing, Calcium wave
propagation

Acknowledgements : | want to express sincere thanks to Drs. Kisho Furuya (Nagoya Univ) and Hiroya Takada (Nippon
Medical School) for their significant contributions to this work. Supported by a grant for collaborative research between
Nagoya University and R-Pharm (2614Dj-02b).
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Identification of the brain-to-spinal opioidergic circuits driving tactile pain

Jiantao Huo, Chao Guo, Dong Dong, Xi Liu, Changyi Zhang,
Guangjuan Yin, Kaifang Duan, Longzhen Cheng

Department of Neuroscience, Southem University of Science and Technology, Shenzhen, Guangdong, China

Mechanical allodynia (MA) is a common and debilitating symptom of inflammatory and neuropathic
pain. How can non-painful mechanical stimuli like light pressure or gentle brush evoke painful
perception? Our previous study identified the brain-to-spinal circuits that control the laterality and duration of mechanical
allodynia; however, the brain-to-spinal circuits that control the initiation of MA remain unsolved. Here we show that
the contralateral (but not ipsilateral) brain-to-spinal opioidergic circuits, from proenkephalin (Penk) neurons in the
parabrachial nucleus (PBN™"™), via y-opioid receptor (MOR)-expressing neurons in the lateral hypothalamus (LH?),
to the spinal dorsal horn (SDH), control the initiation of peripheral inflammation and nerve injury-induced MA via the
“Enk—MOR” endogenous opioidergic system in mice. We found that peripheral inflammation or nerve injury caused
hyper-activity of the LH-projecting PBN™™ neurons, but hypo-activity of the SDH-projecting LH"R neurons. Conditional
deletion of Penk from PBN—LH neurons, or MORs from LH—SDH neurons, or chemogenetic silencing Penk™"~"
neurons, or chemogenetic activating MOR""%®" neurons, all completely prevented the induction of peripheral
inflammation- (hindpaw capsaicin-, formalin- or CFA- injection) or spared nerve injury (SNI)-induced MA. Conversely,
chemogenetic activating Penk™" " neurons, or silencing MOR™"*~*"" neurons, could mimic peripheral inflammation and
nerve injury in uncovering the normally gated MA in naive mice. Targeting the above brain to-spinal opioidergic system
could provide preclinical studies and/or clinical trials a central mechanisms-based, modality-specific strategy to resolve
peripheral inflammation and nerve injury-induced mechanical pain hypersensitivity.

Keywords : Mechanical pain, Mechanical allodynia, Descending control, Parabrachial nucleus, hypothalamus
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Mechanically evoked ATP release from Merkel cells mediates non-neuronal paracrine
signaling

Mi Seon Seo'?, Sang Woong Park’, Young Min Bae'

'Department of Physiology, Konkuk University School of Medicine, Chungju-si, Chungcheongbuk-do, Republic of Korea
“Department of Physiology, Dongguk University College of Medicine, Gyeongju, Gyeongsangbuk-do, Republic of Korea
*Department of Emergency Medical Services, Eulji University, Seongnam, Gyeonggi-do, Republic of Korea

Merkel cells are mechanosensitive epithelial cells residing at the base of touch domes, classically known
for their synaptic-like interactions with afferent sensory neurons. While their role in neuron-mediated light-
touch sensation is well established, it remains unclear whether Merkel cells also engage in local intercellular communication
independent of neural pathways. Using a human Merkel cell line (MCC13), we applied localized mechanical stimulation via
a precision piezoelectric actuator system and monitored intracellular Ca?* dynamics through real-time fluorescence imaging.
Mechanical poking elicited Ca®* transients not only in the stimulated cell but also in neighboring Merkel cells. These secondary
responses were abolished by P2X purinergic receptor antagonists, indicating a role for ATP-mediated paracrine signaling.
ATP release was visualized directly using a fluorescent ATP-binding dye and was blocked by vesicular exocytosis inhibition.
Interestingly, serotonin and norepinephrine were also co-released upon mechanical stimulation, but their lack of effect on
adjacent cells—along with the absence of corresponding receptor expression—suggests a minimal role in local signaling.
These findings support a novel model in which Merkel cells, beyond their neural interface, actively shape cutaneous
mechanosensitivity through non-neuronal ATP-based communication within the skin microenvironment. This mechanism
may enhance signal amplification in response to fine tactile stimuli and provides new insight into the epithelial component of
mechanotransduction.

Keywords : Merkel cells, ATP release, Paracrine signaling, Tactile mechanosensation, P2X receptor
Acknowledgements : This research was supported by Eulji University in 2022 and by the National Research Foundation of
Korea (NRF) grants funded by the Korean government (MSIT) (NRF-2021R1A6A3A01086791 and RS-2023-00278350).
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Astrocyte atrophy and asthenia lead pathophysiology of cognitive disorders

Alexei Verkhratsky

Faculty of Biology, Medicine and Health, The University of Manchester, Manchester, UK, United Kingdom

Astroglial atrophy and functional asthenia is widely present across neurological disorders. Asthenic
and atrophic changes are accumulating with ageing thus reducing neuroprotection and lowering
brain resilience, therefore increasing the susceptibility to age-dependent neurodegenerative disorders. Morphological
atrophy of astrocytes leads to a decrease in synaptic coverage and synaptic maintenance thus affecting both excitatory-
inhibitory balance and synaptic plasticity. Deficient glutamate clearance drives neuronal damage in neurotoxic disorders
such as Wernicke-Korsakoff encephalopathy or hepatic encephalopathy, whereas diminished K* buffering together
with insufficient glutamate clearance leads to spreading depression, migraine, and epilepsy. Morphological atrophy
of astrocytes is a common sign of stress-induced depression, while manipulation with plasmalemmal linker ezrin
that controls extension of peripheral astrocytic leaflets alleviates depressive-like behaviours. Functional deficiency
of astrocytic glutamate clearance and K* buffering is a the primary cause of neuronal damage in neurodegenerative
diseases, most notably in amyotrophic lateral sclerosis and Huntington disease; whereas functional asthenia of
astrocytes may exacerbate b-amyloid pathology in the context of AD. Fundamentally, the loss of astrocytic support and
neuroprotection rather than emergence of ‘toxic’ phenotypes take a leading role in mediating neuronal damage and
death across all type of neuropathology.

Keywords : Astrocyte, Depression, Neurodegenration, Atrophy, Asthenia
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Turning microglia neuroprotective: Towards connexin43-specific therapy of Alzheimer’s
disease

Yixun Su, Chenju Yi

The Seventh Affiliated Hospital of Sun Yat-sen University

Alzheimer’s disease (AD), the leading cause of senile dementia, lacks effective therapies. While

microglia are central to AD pathology, key therapeutic targets remain unclear. Here we identify
microglial connexin43 (Cx43) hemichannels as a regulator of microglial reactivity in AD, positioning them as a promising
therapeutic target. Post-mortem AD patient tissue showed elevated Cx43 levels in periplaque microglia. In the APPswe/
PS1dE9 (APP/PS1) mouse model of amyloidosis, we demonstrated that microglial Cx43 hemichannels correlated
with microglial malfunction, which in turn exacerbated B-amyloid pathology. Ablation of microglial Cx43 hemichannels
by genetic knockout shifts microglia to a neuroprotective phenotype, enhancing the microglia-plaque interaction while
suppressing neurotoxicity, thereby mitigating the progression of AD-like pathology. We developed TAT-Cx43@LNPs,
a Cx43 hemichannel-targeting peptide delivered by a lipid nanoparticle system, which effectively delayed and rescued
B-amyloid-related neuropathology and cognitive impairment in APP/ PS1 mice. This study provides evidence for
advancing Cx43 hemichannel targeting therapy into clinical trials.

Keywords : Microglia; Connexin; hemichannel; Alzheimer’s disease



Symposium

S3-3

Dysfunctional astrocyte signaling in cognitive inflexibility

Jun Nagai

Laboratory for Glia-Neuron Circuit Dynamics, RIKEN Center for Brain Science, Saitama, Japan

The brain depends on precisely regulated energy metabolism to sustain neural activity and guide
behavior. Astrocytes play a key role in this process by mediating the transfer of metabolic substrates
between blood vessels and neurons, thereby supporting the energy needs of local circuits. In this study, we demonstrate
that behavioral stimuli in mice evoke astrocyte-driven metabolic signals that facilitates both local and distributed
neuronal ensemble formation and contributes to memory processes. Through a combination of in vivo cell-type-specific
lactate imaging, circuit-targeted astrocyte pharmacogenetic manipulation, omics profiling, and brain-wide functional
imaging, we found that external stimuli elevate lactate levels in the prefrontal cortex, a hub region for behavioral
flexibility and memory updating, via activation of astrocytic Gg-coupled alpha1a-adrenoceptors. Disrupting this pathway
impaired astrocytic metabolic flux, dampened neuronal responsiveness, and hindered ensemble formation and memory
modulation. These results position astrocytes as key mediators linking local metabolic dynamics to large-scale circuit
reorganization essential for flexible learning.

Keywords : Glia, Astrocyte, Memory, Flexibility, Prefrontal
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Suppression of microglial Cx43 hemichannel promotes short-term and long-term recovery
from traumatic brain injury.

Yixun Su, Chenju Yi

Research Centre, Seventh Affiliated Hospital of Sun Yat-sen University, Shenzhen, 518107, China

Traumatic brain injury (TBI) triggers neuroinflammation and secondary neurodegeneration, with
microglia playing dual roles in exacerbating damage and facilitating repair. We have previously shown
that Connexin43 (Cx43), a gap junction protein highly expressed in reactive microglia, regulates

neuroinflammatory responses in the context of Alzheimer's disease, a chronic neurodegenerative disease. However, the
role of microglial Cx43 in acute nervous system insult such as TBI remain unclear. This study investigates how microglial
Cx43 influences acute and chronic outcomes after TBI. We found an upregulation of microglial Cx43 hemichannel at the
acute phase in the controlled cortical impact (CCI) model of TBI. Using a tamoxifen-inducible, microglia-specific Cx43
knockout mouse model (Cx43flox/flox;:CX3CR1-CreERT2), we subjected mice to CCl and assessed recovery at short-
term (1-7 days) and long-term (30 days) timepoints. Longitudinal behavioral assessments demonstrated accelerated
motor recovery (Catwalk, beam walk) by day 2~7 and sustained cognitive improvement (Novel object recognition) on
30 days post-injury (p<0.05). Acute-phase analysis revealed that Cx43 ablation attenuated microglial hyperactivation
and peripheral immune cell infiltration compared to controls, and may thereby mitigates neuroinflammatory cascades,
promotes tissue repair, and drives functional recovery post-TBI. Targeting Cx43 in microglia presents a promising
therapeutic strategy to improve both short- and long-term outcomes after brain trauma.

Keywords : Microglia, Connexin, Traumatic brain injury.
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Ependymoglial CSF-periphery gate in health and disease

Baoman Li
China Medical University

$3-6 Tstggnoreo

Excitatory Neuronal ERBB4 Drives Early Pathophysiology of Alzheimer’s Disease

Se Young Lee'*, Eunseok Park™®, Juwon Park’, Young-Jin Choi"*, Seongbin Kim?,
Yeji Yeo™, Kiheon Lee', Ki-Jun Yoon', Eunjoon Kim'?, Won-Suk Chung'®

'Department of Biological Sciences, Korea Advanced Institute of Science and Technology, Dagjeon, Republic of Korea
“Center for Synaptic Brain Dysfunctions, Institute for Basic Science, Daejeon, Republic of Korea
*Center for Vascular Research, Institue for Basic Science, Daejeon, Republic of Korea

Neuroinflammation and synapse loss synergistically contribute to cognitive decline in Alzheimer’s disease (AD). Although
microglial hyper-phagocytic activity has been shown to mediate synapse loss, the exact mechanisms underlying these
pathologies remain obscure. Here, we first demonstrate that astrocytes and microglia increase the phagocytic elimination
of excitatory synapses, but significantly decrease their elimination of inhibitory synapses during AD progression, suggesting
neuroinflammation may be dispensable for early AD synapse loss. Instead, through single-nucleus RNA sequencing (snRNAseq),
we identified the emergence of Disease-Initiating Excitatory Neurons (DIENS), characterized by ectopic Erbb4 expression, as
the earliest major alteration in an AD mouse model. Notably, specific deletion of Erbb4 in 5XFAD excitatory neurons abrogated
abnormal neuronal network activities and synapse loss, as well as reactive gliosis, amyloid plaque deposition, and cognitive
deficits. Conversely, overexpression of Erbb4 in wild-type (WT) excitatory neurons recapitulated these key AD phenotypes in
the absence of amyloid plaques. Subsequent snRNAsegs following Erbb4 deletion and overexpression confirm that excitatory
neuronal Erbb4 is both sufficient and necessary to induce DIEN and reactive gliosis. Together, these findings reveal that the
early pathophysiology of AD arises largely due to aberrant Erbb4 expression in excitatory neurons, and that targeting excitatory
neuronal Erbb4 may thus represent a novel therapeutic strategy for mitigating multiple neurodegenerative diseases.

Keywords : Alzheimer's Disease, Synapse elimination, Excitatory Neurons, ERBB4, Glia
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Learning during sleep

McHugh Thomas'?

"Center for Brain Science, RIKEN, Wako-shi, Saitama, Japan
“Brain Science Institute, KIST, Seoul, Republic of Korea

During slow-wave sleep the hippocampus exhibits sharp-wave ripples (SWRs), short high-frequency,
high-amplitude oscillations, that organize the reactivation of neurons in an experience dependent manner. Interventions
that disrupt SWRs can impair learning and while the canonical model of SWRs generation have emphasized CA3 input
to CA1 as the source of excitatory drive, recent work suggests there are multiple circuits, including in the CA1 and CA2
regions, that can generate, shape and organize SWRs. Thus, despite tremendous progress in characterizing these
events and their role in memory, a detailed understanding of the circuitry and mechanisms that control their content,
properties and timing remains elusive. Here | will present our recent work examining neural circuits, both within and
outside the hippocampus, that influence SWR occurrence, replay precision and memory during sleep.

Keywords : memory, social memory, sleep, ripples, hippocampus
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Neuromodulator control of hippocampal-dependent memory processing during sleep

Min Xu

IninsInstitute of Neuroscience, AS Center for Excellence in Brain Science and Intelligence Technology,
Shanghai, China

Neuromodulators play a pivotal role in memory formation, yet most research has focused on
their functions during wakefulness. Recent advances using GRAB sensors have uncovered intricate neuromodulator
dynamics during NREM sleep, suggesting their active involvement in offline memory processing. In my presentation,
I will explore how two key neuromodulators—norepinephrine and acetylcholine—orchestrate hippocampal-dependent
memory consolidation during sleep.

Keywords : Memory, Sleep, Hippocampus
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Indigenous Herb TCU410 Mitigates Memory Impairment in Sleep-Deprived and Triple
Transgenic Alzheimer's Disease Mice

Peerapomn Varinthra', Mubashir Raza®, Shu-Ching Shih?, Li-Jen Chen?, Ingrid Y Liu’

'Institute of Medical Sciences, Tzu Chi University, Hualien, Taiwan
*Department of Molecular Biology and Human Genetics, Tzu Chi University, Hualien, Taiwan
*College of Nursing, Divisions of Basic Medicine, Tzu Chi University, Hualien, Taiwan

Up to 30 percent of middle-aged and older adults who experience sleep deprivation (SD) develop

Alzheimer’s disease (AD), linked to synaptic disruption and impaired GABAergic signaling. Currently,

available therapies have restricted efficacy and significant adverse effects. We investigate the effect of the indigenous

herb TCU410, which has been demonstrated to promote sleep, in treating SD-induced memory impairment and triple

transgenic AD (3xTg-AD) mice. The results revealed that SD mice exhibited working and spatial reversal memory

impairments resembling the pathology of 3xTg-AD mice. TCU410 extracts and its fractions reversed these memory

deficits measured by the T-maze and Morris water maze. In SD mice, TCU 410 water extract decreased hippocampal

GABAgR1 overexpression and increased PSD95-TrkB complexes. In 3xTg-AD mice, TCU410 ethanol extract

upregulated the TrkB/BDNF pathway, enhanced synaptic plasticity, and reduced hippocampal amyloid-beta oligomers.
These results indicate that TCU410 may be a promising natural remedy for preventing memory deficits in SD and AD.

Keywords : Sleep Deprivation, Alzheimer’s Disease, Indigenous Herb, GABAergic Signaling, TrkB/BDNF pathway
Acknowledgements : This study was supported by the Buddhist Tzu Chi Medical Foundation (Grant #: TCMF-SP 112-
02) and the National Science and Technology Council (NSTC), Taiwan (Grant #: NSTC 113-2410-H-320 -004 -MY2).
We are grateful for the support from the Core Facility Center, Tzu Chi University.
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Mechanisms underlying the regulation of sleep homeostasis: exploring the key signaling pathways

Staci J. Kim'?

'Department of Brain and Cognitive Sciences, KAIST, Daejeon, Republic of Korea
%International Institute for Integrative Sleep Medicine, University of Tsukuba, Tsukuba, Ibaraki, Japan

Sleep is a fundamental behavior across species, regulated by complex molecular and cellular
processes. In a forward genetics study using mice, salt-inducible kinase 3 (SIK3) and histone deacetylase 4 (HDAC4)
have emerged as key regulators of sleep homeostasis. Our study explored the intracellular signaling pathways
essential in both sleep and circadian rhythm regulation, emphasizing the pivotal role of SIK3-HDAC4 interaction in the
cerebral cortex and hypothalamus. Specifically, SIK3 in cortical excitatory neurons modulates non-rapid eye movement
sleep (NREMS) delta power, reflecting sleep depth, while SIK3 in hypothalamic neurons controls NREMS duration.
HDAC4 plays a dual role in regulating sleep and synaptic plasticity. A key mechanism involves SIK3-mediated
phosphorylation of HDAC4, which promotes HDAC4’s cytoplasmic localization. In the nucleus, HDAC4 interacts
with transcription factors like MEF2, deacetylating histones to suppress genes essential for synaptic remodeling
and activity-dependent plasticity. Neuronal activity promotes HDAC4 phosphorylation and nuclear export,
relieving transcriptional repression and facilitating the expression of genes required for synaptic signaling.
While these findings underscore the critical role of the SIK3-HDAC4 axis in sleep and synaptic regulation, the exact
molecular mechanisms linking these pathways to the dynamic changes in brain state during wake and sleep remain
incompletely understood. Further investigation into the precise intracellular signaling networks and their functional
consequences on synaptic transmission across sleep-wake states is essential to fully elucidate these complex processes.

Keywords : Sleep, Gene transcription, Forward genetics, Kinase, HDAC
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Synaptic Regulation in Sleep Homeostasis

Shoi Shi'?

'International Institute for Integrative Sleep Medicine (1IIS), University of Tsukuba, Tsukuba, 305-8575, Japan.
*Tsukuba Institute for Advanced Research (TIAR), University of Tsukuba, Tsukuba, 305-8575, Japan.

Sleep is regulated by homeostatic processes, yet the biological basis of the “sleep pressure” that
accumulates during wakefulness remains elusive. Our recent work revealed a causal link between synaptic strength
and EEG delta power. A mathematical model and in vitro primary neuron experiments showed that increased synaptic
strength promotes neuronal down states and raises delta power. Additionally, using a molecular tool (SYNCit-K) to
enhance synaptic strength of prefrontal cortex excitatory neurons, we found a corresponding increase in both NREM
sleep duration and delta power. To further probe these mechanisms, we utilized an in vitro multi-electrode array to
investigate the functional and structural dynamics of neurons in wake-like or stress-like states. In this talk, | will present
our latest findings suggesting that synaptic strength may encode sleep homeostasis and will discuss the underlying
mechanisms involved.

Keywords : Sleep, Synapse, Molecular Tool, mathematical modeling, MEA
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Memory editing during sleep: mechanisms, clinical applications, and technological innovations

Xiaoqing Hu

Department of Psychology, The University of Hong Kong, Hong Kong SAR, China

Not all memories are welcome by the mind. Over-consolidation of aversive or traumatic memories

poses significant threats to our emotional well-being. Can we edit unwanted memories during sleep,
bypassing our conscious awareness? Our recent work suggests that the sleep-mediated memory reactivation processes
can be leveraged to foster positive memories and to weaken aversive memories. Via unobtrusively delivering auditory
cues during non-rapid-eye-movement sleep (targeted memory reactivation), we found that both affect tones and
memory contents of aversive memories can be modified. Cueing benefits are associated with cue-elicited delta/theta/
sigma power, and with the coupling between slow oscillations and external emotional stimuli. These results suggest that
sleep-mediated memory reactivations play adaptive roles in memory editing and even forgetting. Clinical translations will
then be discussed.

Keywords : Memory editing, sleep, targeted memory reactivation
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A pharynx-to-forebrain circuit for rapid thirst quenching

Sung-Yon Kim

Department of Chemistry, Seoul National University, Seoul, Republic of Korea

Drinking fluids rapidly quenches thirst within seconds, well before fluids are absorbed in the gut
and restore homeostatic balance. However, the sensory origin and neural mechanisms underlying
this rapid satiation remain elusive. Here, in mice, we identify pharyngeal mucosal mechanosensation that occurs
during swallowing reflex as the sensory origin for rapid thirst quenching. Using an integrated approach combining
anatomical tracing, nerve transection, neural activity recording and manipulation, we delineate an ascending sensory
pathway from the pharynx to the forebrain thirst center. Strikingly, this circuit functions as a high-pass filter, selectively
transmitting signals from closely-paced swallows characteristic of fluid intake, while excluding those associated with
solid food consumption. Disrupting this signaling prolongs ongoing drinking, establishing its causal role in thirst satiation.
Our findings pinpoint the long-sought sensory origin of rapid thirst satiation and demonstrate the comprehensive
characterization of the pharynx-to-forebrain circuit, which transforms pharyngeal mechanosensory signals into drinking-
specific thirst-quenching signals.

Keywords : Pharynx, swallowing reflex, thirst satiation, interoception, brain-body interaction
Acknowledgements : We are grateful to members of the S.-Y.K. laboratory for helpful discussions. This work was
supported by Samsung Science and Technology Foundation under Project Number SSTF-BA2001-09.
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Brainstem catecholaminergic/NPY neurons: pivotal players in orchestrating energy intake
and energy expenditure

Jing Chen, Yan Zhang, Cheng Zhan

Division of Life Sciences and Medicine, University of Science of Technology of China, HeFei, 230001, China

The brain regulates energy intake and energy expenditure in response to changes in internal and
external environment, as well as varying energy demands. For decades, extensive research has
underscored the importance of the hypothalamus in maintaining energy homeostasis. In recent years, however, the
brainstem has emerged as another key region in energy regulation, gradually capturing the scientific community's
attention. Despite this growing interest, our understanding of the brainstem's functions in energy balance remains
relatively limited. Questions abound: Which neuronal populations within the brainstem are involved? Does the brainstem
merely modulate short-term food intake, or does it also contribute to the long-term regulation of energy balance,
similar to hypothalamic neurons? | have dedicated over ten years to researching the brainstem, with a specific focus
on catecholaminergic and neuropeptide Y (NPY) neurons located in the nucleus of the solitary tract (NTS) and the
ventrolateral medulla (VLM). In this presentation, | will share our recent findings on the multifaceted and interconnected
roles of these brainstem catecholaminergic/NPY neurons in the control of energy intake and energy expenditure.

Keywords : Nucleus of the solitary tract, Catecholaminergic neurons, NPY, Energy intake, Energy expenditure
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Parallel Gut-to-Brain Pathways Orchestrate Feeding Behaviors

Ling Bai', Hongyun Wang'?, Runxiang Lou', Yunfeng Wang',

Liufang Hao', Qiushi Wang', Rui Li"®, Jiayi Su’, Shuhan Liu"?,
Xiangyu Zhou™®, Xinwei Gao"®, Qianxi Hao', Zihe Chen', Yibo Xu',
Chongwei Wu', Yang Zheng', Qingchun Guo™*

"Ling Bai Laboratory, Chinese Institute for Brain Research, Beijing, China

*Academy for Advanced Interdisciplinary Studies, Peking University, Beijing, China

SState Key Laboratory of Cognitive Neuroscience and Leaning, Beijing Normal University, Beijing, China
*School of Biomedical Engineering, Capital Medical University, Beijing, China

*Optical Imaging Facility, Chinese Institute for Brain Research, Beijing, China

Computing and Data Science Core, Chinese Institute for Brain Research, Beijing, China

Animal behaviors are tightly regulated by internal signals. The brainstem serves as a central hub for integrating
interoceptive cues from diverse visceral sensory pathways. However, how brainstem neurons transform these signals
into specific behavioral outputs remains poorly understood. In this talk, | will discuss our recent work identifying key
brainstem cell types that process visceral signals to orchestrate feeding behaviors. Using fiber photometry and targeted
sensory pathway manipulations, we uncovered the sensory coding properties of these neurons and their underlying
mechanisms. | will also discuss how distinct interoceptive signals, characterized by different temporal dynamics and
sensory modalities, are selectively transformed into specific behavioral functions that regulate food intake. Together, our
findings reveal fundamental principles by which the brainstem integrates internal signals to control feeding, shedding
light on the neural basis of interoceptive regulation of behavior.

Keywords : Interoception, Feeding, Nutrient, Distension
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Integration of appetite and stress by ascending adrenergic pathways

Deniz Atasoy

University of lowa

Stress is thought to be an important contributing factor for eating disorders; however, neural

substrates underlying the complex relationship between stress and appetite are not fully understood.

Using in vivo recordings from awake behaving mice, we show that various acute stressors activate catecholaminergic

nucleus tractus solitarius (NTS™) projections in the paraventricular hypothalamus (PVH). Remarkably, the resulting

adrenergic tone inhibits MC4R-expressing neurons (PVH"“*?), which are known for their role in feeding suppression.

We found that PVH"“*® silencing encodes negative valence in sated mice and is required for avoidance induced by

visceral malaise. Collectively, these findings establish PVH"“*® neurons as an effector of stress-activated brainstem

adrenergic input in addition to the well-established hypothalamic-pituitary-adrenal axis. Convergent modulation of stress
and feeding by PVH"**® neurons implicates NTS™ — PVH"“*® input in stress-associated appetite disorders.

Keywords : Stress, appetite, norepinephrine, melanocortin
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Brainstem opioid peptidergic neurons regulate cough reflexes in mice

Peng Cao, Haicheng Lu

National Institute of Biological Sciences, Beijing, China

Cough is a vital defensive reflex for expelling harmful substances from the airway. The sensory

afferents for the cough reflex have been intensively studied. However, the brain mechanisms

underlying the cough reflex remain poorly understood. Here, we developed a paradigm to quantitatively measure cough-

like reflexes in mice. Using this paradigm, we found that prodynorphin-expressing (Pdyn+) neurons in the nucleus of the

solitary tract (NTS) are critical for capsaicin-induced cough-like reflexes. These neurons receive cough-related neural

signals from Trpv1+ vagal sensory neurons. The activation of Pdyn+ NTS neurons triggered respiratory responses

resembling cough-like reflexes. Among the divergent projections of Pdyn+ NTS neurons, a glutamatergic pathway

projecting to the caudal ventral respiratory group (cVRG), the canonical cough center, was necessary and sufficient for

capsaicin-induced cough-like reflexes. These results reveal that Pdyn+ NTS neurons, as a key neuronal population at
the entry point of the vagus nerve to the brainstem, initiate cough-like reflexes in mice.

Keywords : cough, airway, vagus nerve, nucleus of solitary tract, dynorphin
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Hypothalamic endothelial Notch suppression drives obesity-associated impairment of
glucose uptake and insulin signaling

Yiyi Zhu'?, Jens Bruening’

'The Seventh Hospital Affiliated To Sun Yat-sen University, Sun Yat-sen University, Shenzhen, China
*Neuronal Control of Metabolism, Max Planck Institute for Metabolism Research, Cologne, Germany

Short-term high-fat diet (HFD) feeding rapidly alters the molecular architecture of the blood-brain
barrier (BBB), increases its permeability, and impairs brain glucose uptake; however, the underlying
mechanisms remain poorly understood. In this study, we identify a swift downregulation of Notch signaling following
short-term HFD exposure. Notably, activation of the Notch pathway restores Glut1 expression and glycolytic activity
in cultured brain microvascular endothelial cells (BMECs) treated with serum from HFD-fed mice. In vivo, selective
and inducible expression of the Notch intracellular domain (NotchIC) in BMECs preserves Glut1 levels and maintains
hypothalamic glucose uptake under short-term HFD conditions. Concurrently, short-term HFD feeding increases Cav-1
expression in BMECs, enhancing caveola formation and BBB permeability. However, NotchIC®&** mice exhibit reduced
caveolae density and decreased BBB permeability. These changes ultimately lead to improved hypothalamic insulin
transport and signaling, as well as enhanced systemic insulin sensitivity. Together, our findings demonstrate a pivotal
role of endothelial Notch signaling in mediating the rapid BBB dysfunction and metabolic impairments induced by dietary
fat overload.

Keywords : High-fat diet, Blood-brain barrier, Notch signaling, Insulin sensitivity
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Brain Network Mechanisms of Consciousness Loss and Recovery in General Anesthesia

UnCheol Lee

Department of Anesthesiology, University of Michigan Medical School, Center for Consciousness Science, Center for the Study
of Complex Systems, Neuroscience Graduate Program, University of Michigan, Ann Arbor, Michigan 48109, United States.

Understanding why some patients recover quickly from pharmacologically or pathologically induced
unconsciousness, while others take longer, is crucial for improving patient outcomes. Recent empirical and
computational studies suggest that brain criticality—a balanced state at the edge of chaos—is a necessary

condition for the emergence of consciousness, and that deviations from criticality correlate with consciousness levels. Yet, if
brain criticality is the “sweet spot” for consciousness, it remains unclear why some brains lose and regain criticality, and thus
consciousness, more rapidly or slowly under anesthesia.

In physics, state transitions are broadly categorized into two types: first-order transitions (abrupt, such as water freezing
into ice) and second-order transitions (continuous, such as the ferromagnetic transition from a magnet to a metal). We
propose that individual brains can similarly be characterized by their phase transition type, which is determined by brain
network configurations. In this talk, we show that brain networks closer to a first-order transition are more vulnerable to loss
of consciousness and exhibit slower recovery due to higher instability of brain criticality. Moreover, we demonstrate that the
trajectories of consciousness loss and recovery can be systematically predicted and even modulated by shifting a brain
network’s phase transition type between first- and second-order.

These findings provide a framework for understanding diverse recovery trajectories and suggest effective brain modulation
strategies for more resilient brain networks that withstand perturbations and recover efficiently, with potential applications in
sleep, delirium, and coma.

Keywords: Consciousness, Anesthesia, Brain Dynamics, Criticality, EEG
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Anesthesia-induced neuroprotection against perioperative stroke, is it possible?

Xianshu Ju™**, Tao Zhang"%*, Jianchen Cui', Yulim Lee"**, Suho Lee®, Ho Min Kim?®, Boohwi

Hong’, Jiho Park’, Chul Hee Choi*®, Hyon-Seung Yi™®, Jun Young Heo'**, Woosuk Chung™*’

'Department of Medical Science, Chungnam National University School of Medicine, Daejeon, South Korea, 35015

“Department of Biochemistry, Chungnam National University School of Medicine, Daejeon, South Korea, 35015

%System Network Inflammation Control Research Center, Chungnam National University School of Medicing, Dagjeon, South Korea, 35015

“Department of Anesthesiology, The First People’s Hospital of Yunnan Province. The Affiliated Hospital of Kunming

University of Science and Technology, Kunming, China, 650032

*Center for Synaptic Brain Dysfunctions, Institute for Basic Science (IBS), Daejeon, South Korea, 34126

®Department of Biological Sciences, Korea Advanced Institute of Science and Technology (KAIST), Dagjeon, South Korea, 34141
"Department of Anesthesiology and Pain Medicine, Chungnam National University Hospital, Chungnam National University School of
Medicine, Daejeon, South Korea, 35015

®Department of Microbiology, Chungnam National University School of Medicine, Dagjeon, South Korea, 35015

*Department of Intemal Medicine, Chungnam National University Hospital, Chungnam National University School of Medicine, Dagjeon, Korea, 35015.

The growing number of older adults undergoing surgery necessitates that we address the adverse effects of overt and covert
perioperative stroke. Preclinical studies have suggested that anesthesia-induced preconditioning may provide neuroprotection
by preserving mitochondrial function, activating cytosolic signaling pathways, and reducing neuroinflammation. However,
these promising findings from animal studies have not yet translated into improved clinical outcomes. We demonstrate that
sevoflurane-induced neuroprotection is associated with the upregulation of genes involved in the mitochondrial unfolded
protein response (UPRmt) and mitochondrial bioenergetic metabolism. Our findings emphasize the critical role of ATF5, a key
transcription factor, in mediating these protective effects. Sevoflurane preconditioning markedly increases ATF5 expression
and its downstream target GDF15, a key regulator of mitochondrial homeostasis, in the cerebral cortex. However, this
protective mechanism is not activated in the aged brain, suggesting that aging impairs the ability to mount a mitochondrial
stress response. Our results imply the need for age-specific strategies to reduce perioperative stroke risk, including
approaches that target mitochondrial function in elderly patients.

Keywords : Anesthesia, ATF5, GDF15, Preconditioning, Stroke
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predictive biomarker for postoperative delirium status after spinal surgery

Bon-Nyeo Koo

Anesthesiology and Pain Medicine, Yonsei University College of Medicine, Seoul, Republic of Korea

Postoperative delirium (POD) is a common neurocognitive complication in older adults undergoing
surgery, particularly spinal procedures. Despite previous research exploring neurodegenerative
markers and systemic cytokines as predictive tools, these biomarkers have shown limited utility in distinguishing
patients who will develop POD. In this prospective study of 128 patients aged 70 years or older undergoing elective
spine surgery, we evaluated multiple preoperative variables including neurocognitive scores, systemic cytokines,
neurodegeneration-related markers, gut microbiota composition, and systemic bacterial extracellular vesicles (BEVs).
While conventional biomarkers such as IL-6, TNF-a, and neuronal injury markers failed to show significant differences
between POD and non-POD groups, systemic BEV profiles demonstrated distinct taxonomic and diversity differences.
Notably, BEV a- and B-diversity indices were significantly reduced in POD patients. Specific taxa such as Acinetobacter
and Moraxellaceae were overrepresented in the POD group, while Sphingomonas and Bacilli were enriched in non-
POD cases. A machine learning model using BEV features outperformed models using clinical or gut microbiota data,
achieving superior predictive power in both discovery and validation cohorts. These findings suggest that preoperative
systemic BEV profiling may serve as a novel, non-invasive biomarker strategy for POD risk stratification, especially
when traditional markers fail to differentiate high-risk individuals.

Keywords : Bacterial extracellular vesicle, postoperative delirium, random forest, prognostic factor, metabolite
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Postoperative Neurocognitive Disorder (postoperative NCD) in Clinical Practice

Jin-Young Hwang

Department of Anesthesiology and Pain Medicine, SMG-SNU Boramae Medical Center College of
Medicine, Seoul National University

Postoperative Neurocognitive Disorder (postoperative NCD) is a neurologic complication that occurs after
anesthesia and surgery, and characterized by impairments in memory, leaming, executive function, language,
and social integration. It leads to prolonged hospital stay, reduced quality of life, social dependence, and increased

mortality. As the elderly surgical patients have grown, postoperative NCD has been the major concem of perioperative care.

The mechanism of postoperative NCD is considered to be multifactorial and complicated. Surgery-induced neuroinflammation,
neurotoxicity of anesthetics, and patient factors such as age, vulnerable brain, or underlying diseases contribute to the
development of postoperative neurocognitive disorders. Astrocytes and microglia may be involved in the development of
postoperative NCD. There are no standard diagnostic criteria for postoperative NCD. It can be only detected with neurocognitive
testing before and after surgery, but it takes time and cost; therefore, neurocognitive testing is not a routine part of clinical care,
and detection of postoperative NCD is difficult. Non-pharmacological preventive strategies against postoperative NCD are
as follows; preoperatively comprehensive geriatric assessment, and pre-habilitation and patient education; intraoperatively,
maintenance of adequate depth of anesthesia, and application of minimally invasive surgical techniques; and postoperatively,
early mobilization and rehabilitation, and effective pain management and delirium prevention. Currently, there is no definite
pharmacological preventive strategy against postoperative NCD.

As the aging population grows, the number of elderly patients undergoing surgery continues to increase. Future researches on
this topic, including diagnosis, mechanism, and prevention and treatment of postoperative NCD are required.

Keywords : Postoperative neurocognitive disorder, anesthesia, surgery, mechanism, prevention
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Role of astrocytes in general anesthesia and postoperative cognitive dysfunction

Elliot H Lee'”, Jin-Young Hwang® and Soo-Jin Oh'

'Brain Science Institute, Korea Institute of Science and Technology, Seoul, Republic of Korea
*Department of Anesthesiology and Pain Medicine, SMG-SNU Boramae Medical Center, Seoul, Republic
of Korea; College of Medicine, Seoul National University, Seoul, Republic of Korea

*Department of Biotechnology, Yonsei University, Seoul, Republic of Korea

Postoperative cognitive decline (POCD) is a frequent complication after anesthesia and surgery, with some
anesthetics targeting inhibitory extrasynaptic GABAA receptors mediated by astrocytic GABA. However, the contribution
of tonic inhibition from astrocytic GABA to POCD remains unclear. Our previous work showed that monoamine oxidase
B (MAO-B), a key enzyme for astrocytic GABA synthesis, partially mediates the immobility and hypnosis effects of
inhaled anesthetics. Building on this, we examined whether astrocytic GABA-mediated tonic inhibition contributes
to POCD. In 8-week-old C57BL/6 mice, isoflurane and sevoflurane, but not desflurane, significantly enhanced
hippocampal tonic GABA currents, astrocytic GABA levels, and a5 GABAA receptor activity during anesthesia, persisting
for 24 h but not 1 week. These changes coincided with transient trends of increased MAO-B expression in multiple
brain regions. In aged mice, sevoflurane induced cognitive deficits lasting 1 month post-anesthesia, resembling POCD.
These findings suggest that astrocytic GABA plays a key role in hippocampal dysfunction and POCD induced by certain
inhaled anesthetics in aged mice.
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Maintenance repetitive transcranial magnetic stimulation for depression: A randomized
clinical trial

Yoshihiro Noda

Psychiatry, International University of Health and Welfare, Tokyo, Japan

Depression relapse poses significant medical and economic challenges. Repetitive transcranial
magnetic stimulation (rTMS) treatment may prevent relapse of treatment-resistant depression (TRD).
To compare the effectiveness between rTMS and lithium in preventing TRD relapse. Participants with TRD aged 218
years with moderate-to-severe depressive symptoms despite at least two adequate antidepressant treatments who
subsequently responded to an acute course of bilateral rTMS. Participants were randomly assigned at a 1:1 ratio to
receive right prefrontal 1Hz-rTMS (24 weekly sessions; 120% resting motor threshold, 900 pulses in 15 min) or 24-
week maintenance treatment with lithium pharmacotherapy. Participants were maintained on the same venlafaxine
dose (150-225 mg/day) as the acute-phase dose. The primary outcome was the between-group difference in baseline-
adjusted Montgomery-Asberg Depression Rating Scale (MADRS) scores at week 24, which was analyzed using a linear
mixed-effect model for repeated measures in an intention-to-treat sample. The secondary outcome was the time to
relapse (defined as a MADRS >22), which was analyzed using Kaplan—Meier survival curves. Additionally, we compared
adverse events in both groups. Among 75 participants, 38 and 37 were assigned to the rTMS and lithium groups,
respectively (baseline MADRS scores: 8.9 [4.7] and 7.9 [4.5], respectively). There was no significant between-group
difference in the primary outcome at week 24 (95% confidence interval [CI]: -2.67 to 3.26, p=0.844). Survival analysis
showed no meaningful between-group difference in relapse rates (p=0.92). During the 24-week maintenance phase,
there were seven relapse cases in each group. Low-frequency rTMS of the right prefrontal cortex as maintenance
treatment had comparable efficacy, as well as better safety and tolerance, compared with lithium. This suggests that
low-frequency rTMS could be a promising relapse prevention strategy for TRD.

Keywords : Treatment-resistant depression, Relapse prevention strategy, Maintenance treatment, Repetitive transcranial
magnetic stimulation

Acknowledgements : We would first like to thank all the participants in this study. We would also like to express our
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Transcranial Pulse Stimulation for depression — a new kid on the block

Georg Kranz

Department of Rehabilitation Sciences, The Hong Kong Polytechnic University, SAR, Hong Kong, China

Transcranial pulse stimulation (TPS) is a non-invasive brain stimulation technique that utilizes

shockwaves to modulate brain function. Preliminary evidence suggests that TPS has a potential
therapeutic effect on depressive symptoms in patients with Alzheimer’s disease and major depressive disorder (MDD).
In this talk, | will present several trials that investigate the effects of TPS on human behavior and its underlying neural
correlates. In one study, we targeted the primary motor cortex aiming to examine TPS effects on motor performance using
the Nine-hole peg test (NHPT), a standard test for measuring manual dexterity. The study was designed as a randomized,
double-blind, sham-controlled, crossover trial, applying a single session of 1000 TPS pulses to the primary motor cortex.
| will then go on to present results from a randomized, double-blind, sham-controlled TPS trial in MDD. We targeted the left
dorsolateral prefrontal cortex (MNI coordinates x=-38, y=+44, z=+26 mm, defined on individual T1-weighted MRIs). TPS
treatment involved 3 TPS sessions per week for 4 weeks, with 1000 pulses per session. Depressive symptom reduction,
as well as response and remission rates were assessed using the Montgomery-Asberg Depression Rating Scale.
In the last part of my talk, | will outline a recently commenced RCT that aims to examine the behavioral effects of
stimulating deeper cortical regions such as bilateral anterior insular cortex and bilateral dorsal anterior cingulate cortex.
This research aims to unveil the utility of alternative treatment targets for depression and other psychiatric disorders.

Keywords : transcranial pulse stimulation, shock wave, depression
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Brain Mechanisms of Excitatory Transcranial Magnetic Stimulation for Treatment-Resistant
Depression

Cheng-Ta Li"*

'Psychiatry, Taipei Veterans General Hospital, Taipei, Taiwan
?School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan

A significant proportion of individuals with major depressive disorder (MDD) do not improve
significantly following several adequate trials of antidepressant medications. Treatment-resistant
depression (TRD) refers to patients who are highly resistant to medications. TRD is linked to the prefrontal cortex (PFC)'
and related brain pathways. Theta-burst stimulation (TBS) is a modified version of repetitive transcranial magnetic
stimulation (rTMS) which could be used to treat TRD. In this talk, | will discuss the antidepressant effects of intermittent
TBS (iTBS) in a prolonged manner (1800 pulses; 80% active motor threshold)>* and the brain mechanisms involved *°.
We reported that iTBS is not inferior to 10Hz rTMS in treating depression®. | will also demonstrate the brain mechanisms and molecular
underpinnings of iTBS for treating depression. We discovered that the applied rhythm is crucial to the antidepressant effects of non-
invasive brain stimulation, whereas glutamate and GABA all play roles in the antidepressant processes of prefrontal iTBS. | will use resting
state functional MRI (rsfMRI) to illustrate the distinct antidepressant effects of excitatory 10-Hz rTMS and iTBS on cortico-striatal functional
connectivity. In this talk, | will also present the Al findings of using EEG and 18F-FDG PET to predict TRD and antidepressant responses
to rTMS and iTBS in our recently established depression treatment center, "Precision Depression Intervention Center (PreDIC)".

Keywords : Depression, Treatment resistant depression, Theta burst stimulation, Resting state functional MRI, Repetitive
transcranial magnetic stimulation
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Targeting protein complexes as therapeutic targets for the treatment of neuropsychiatric
diseases

Shuxin Yan'?, Le Wang', Zeyue Mu', James N Samsom?, Anlong Jiang?,

Bin Zhang', Houlin Chen', Buxun Sun', Yungi Yan," Emily M. Wiljer**,
Mengchu Zhu®®, Sheng Chen?, Ping Su?, Daniel Felsky®**,
Albert HC Wong**"®, Fang Yuan®® and Fang Liu"#>*"910.112

"Institute of Mental Health and drug discovery, Oujiang Laboratory (Zhejiang Lab for Regenerative Medicine,

Vision and Brain Health), School of Psychiatry, School of Pharmaceutical Sciences,Wenzhou Medical University,
Wenzhou, Zhejiang, 325000, China

*Campbell Family Mental Health Research Institute, Centre for Addiction and Mental Health, Toronto, ON, Canada
*Institute of Medical Science, University of Toronto, Toronto, ON, Canada

“The Krembil Centre for Neuroinformatics, Centre for Addiction and Mental Health, Toronto, ON, CA

*Department of Neurobiology, Hebei Medical University, Shijiazhuang, Hebei, China

®Hebei Key Laboratory of Neurophysiology, Shijiazhuang, Hebei Province, China

"Department of Psychiatry, University of Toronto, Toronto, ON, Canada

®Division of Biostatistics, Dalla Lana School of Public Health, University of Toronto, Toronto, ON, CA

°Department of Pharmacology & Toxicology, University of Toronto, Toronto, ON, Canada

"College of Psychiatry and Clinical Psychology Shanghai Jiaotong University School of Medicine, Shanghai, 200030, China
"Brain Health Institute, National Center for Mental Disorders, Shanghai Mental Health Center, Shanghai Jiaotong
University School of Medicine, Shanghai, 200030, China

"?Department of Physiology, University of Toronto, Toronto, ON, Canada

Although major psychiatric diseases such as mood disorders and schizophrenia are among the most common and
destructive of all human illnesses, the molecular and cellular mechanisms underlying their complex pathophysiology
remains to be fully elucidated. Efforts to understand the biochemical foundations of these disorders commenced in
earnest with the introduction of clinically effective psychotropic medications in the late 1950s and early 1960s. However,
progress in deciphering the neurobiological aspects of these complex disorders has been limited when relying solely
on these strategies. In recent years, there has been a comprehensive expansion in the understanding of neural
circuits and the diverse mechanisms of synaptic transmission, alongside an enhanced elucidation of the molecular
mechanisms underlying receptor and post-receptor signaling in psychiatry, facilitated by current rapid advancements of
genetics and molecular technologies. The translation of these findings into clinical applications for psychiatric disorders
has not advanced at a corresponding rate. This slow progression can be attributed to the inherent complexity of the
central nervous system (CNS) and the multifaceted nature of psychiatric disorders. The challenges in elucidating the
etiology and pathophysiology of these disorders are further compounded by several factors, including the absence of a
clearly defined pathology, limited accessibility to relevant tissues. Despite this, significant progress has been achieved
in elucidating the role of neurotransmitter receptor complexes, particularly G protein-coupled receptors (GPCRs), in
the pathophysiology and treatment of major psychiatric disorders. In the reports presented within this perspective,
we critically review and synthesize the available data, and examine their implications for the strategic development of
enhanced therapeutic interventions.

Keywords: G protein-coupled receptors (GPCRs), protein-protein interaction, interfering peptide
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Neural-immune communication

JiHu

ShanghaiTech University, Shanghai1, 201210, China

The nervous and immune systems jointly monitor internal state and external threats to preserve

homeostasis. Using viral tracing, optogenetics, chemogenetics, and single-cell transcriptomics,
we have delineated a brain-spleen axis in which paraventricular CRH neurons project polysynaptically to splenic
sympathetic fibers. Optogenetic stimulation of this pathway acutely increases plasma cell output after T-dependent
immunization, whereas CRH neuron ablation or splenic denervation abolishes the humoral response. Mild
environmental stress engages the same circuit, elevating antigen-specific IgG and providing a mechanistic explanation
for stress-induced immunopotentiation. Conversely, the immune system feeds information back to the brain: anti-
NMDAR antibodies from patients with autoimmune encephalitis accumulate in medial prefrontal PV interneurons,
dampen gamma oscillations, and produce reversible cognitive deficits that can be rescued by optogenetic activation of
the affected cells. These findings establish bidirectional, neurotransmitter- and neuropeptide-defined channels through
which brain states sculpt adaptive immunity and immune molecules modulate cognition.

Keywords : neuro-immune axis; CRH neurons; stress; anti-NMDAR encephalitis; optogenetics
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Rethinking Depression: Cannabinoid-Inspired Targets Without the Legal Baggage

Elisha Ab Rashid, Satoshi Ogawa

School of Medicine, Monash University Malaysia, Bandar Sunway, Selangor, Malaysia

Depression remains the most prevalent global mental health disorder, with current antidepressants
often limited by delayed onset, treatment resistance, and side effects. Cannabidiol (CBD), a non-
intoxicating cannabinoid, has shown promising antidepressant-like effects by modulating serotonergic transmission,
neuroinflammation, and the endocannabinoid system. However, its widespread use is hindered by legal restrictions
and variability in purity and supply. This study investigates GPR55 antagonists as an alternative therapeutic approach.
GPR55 is a cannabinoid like receptor implicated in pain, inflammation, and emotional regulation, and may mimic
some of CBD’s antidepressant effects without cannabis-related legal challenges. Using zebrafish, we evaluate the
behavioural and neuroendocrine effects of a GPR55 antagonist (CID16020046) in comparison to CBD. Following acute
toxicity testing, depressive-like behaviours are induced using the zebrafish tail immobilisation paradigm, followed by
drug exposure and behavioural assays. This research aims to identify novel, accessible treatments for depression by
targeting the endocannabinoid system through both plant-based and synthetic approaches.

Keywords : depression, CBD, GPR55, mental health, zebrafish
Acknowledgements : | would like to acknowledge Yayasan Penyelidikan Otak, Minda dan Neurosains (YPOMNM) for
the support for me to conduct this project.
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Structural Analysis of Neural Networks Using High-Expression Adeno-Associated Virus
Vectors

Hiroyuki Hioki

Department of Neuroanatomy, Juntendo University Graduate School of Medicine, Tokyo, Japan

Adeno-associated virus (AAV) vectors are one of the most versatile tools for in vivo gene delivery
in neuroscience research. They have greatly contributed to the advancement of our understanding
of neural circuits and functions by enabling efficient and long-lasting gene delivery into neurons and glial cells without
inducing pathological changes. To further improve gene delivery to neurons, we developed the SynTetOff platform (Sohn
et al., 2017), a TetOff-based expression system that achieves neuron-specific expression levels approximately 40-fold
higher than those of conventional vectors. Building on this platform, we established a multicolor signal amplification
strategy based on the tyramide signal amplification method (Yamauchi et al., 2022, 2025), which significantly enhances
the detection sensitivity of reporter proteins expressed via AAV vectors. This substantially improves both imaging
sensitivity and acquisition speed, allowing efficient observation of neural structures. Furthermore, we developed a tissue-
clearing protocol compatible with both light microscopy and electron microscopy (Furuta et al., 2022). This approach
enables direct three-dimensional imaging of thick tissue samples and volumetric data acquisition without sectioning,
providing a powerful means for multi-scale structural analysis. By integrating these technologies, we have established
a robust pipeline for efficient and high-resolution analysis of neural circuit structures. In this presentation, | will introduce
each of these technologies and demonstrate their application to morphological analysis of inhibitory neurons in the
claustrum (Takahashi et al., 2023). | will conclude by discussing the potential of these methods for advancing whole-
brain structural analysis.

Keywords : adeno-associated virus, central nervous system, mouse, neuron, tissue-clearing
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Micro-dissection of the connectivity of cerebellar input layer with GABRAG promotor by
exploiting dispersed developmental time of granule cells and computational modeling

Taegon Kim, Heeyoun Park, Keiko Tanaka-Yamamoto,
Yukio Yamamoto

Brain Science Institute, Korea Institute of Science and Technology, Seoul, Republic of Korea

The cerebellum is a densely packed structure made of an extremely large number of neurons,
and a major contribution to this crowdedness comes from its input layer, the cerebellar granule cell layer (GCL). In the
GCL, granule cells (GrCs) receive inputs from mossy fibers (MFs) originating in the brainstem and other brain regions,
relaying information to Purkinje cells via GrC axons, the parallel fibers (PFs). Considering the extreme numerosity of
GrCs, which are generally assumed to be identical, subgroup labeling of GrCs is a crucial strategy for investigating the
principle of MF-GrC connectivity. We utilized the fact that GrCs mature through postnatal developmental processes
consisting of proliferation in the external GCL, migration, and differentiation and settlement in the internal GCL. An
adeno-associated viral (AAV) vector containing the GABRAG promoter triggers selective molecular expression in GrCs
at specific developmental stages. Thus, to exploit the asynchrony among GrC developmental timelines, we injected
AAV-GABRAG at different times. A day gap between injections successfully segregated labeling into subgroups of GrCs.
However, because GrCs have only 3-5 short dendrites and each synapse between an MF terminal and dendrites of
GCs forms a complex entanglement called a glomerulus, detailed connectivity is largely inaccessible through simple
quantification of confocal images of labeled tissue. Thus, we performed computational modeling of the MF-GrC
network, simulating various mechanisms of network formation; this revealed a mild preferential connection from an
MF to GrCs that developed at similar times. In addition, we found that this biased connectivity correlates with MF input
origin. These findings imply that MF—GrC connectivity is not homogeneous but can be interpreted as highly overlapping
modules relaying distinct inputs, indicating that the expansion and mixing of inputs in the GCL are orchestrated in an
organized manner.

Keywords : cerebellar granule cell layer development, adeno-associated virus, GABRAG, biased connectivity,
computational model of network formation
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Long-term activity imaging of a neuronal population that sends input to a specific type of
neurons via a low cytotoxic G-deleted rabies virus vector

Ken-ichi Inoue

Center for the Evolutionary Origins of Human Behavior, Kyoto University, Aichi, Japan

Investigating the input to a specific neuronal population within a given neural circuit is critical for understanding
the information-processing algorithms of the brain. The G-deleted rabies virus vector (AG-RV) pseudotyped
with envelope protein from avian sarcoma leukosis virus (Env) can selectively infect a target neuronal
population expressing its receptor (TVX) via recombination. The expression of rabies virus glycoprotein in

this population leads to monosynaptic propagation of AG-RV, thus allowing visualization of the input to this population. However,
since the conventional AG-RV is highly cytotoxic because it expresses the viral gene as well as the inserted gene, neuronal
activity can only be measured for a very short period, resulting in the restriction of its application to chronic functional experiments.
Here, we developed a novel low-cytotoxic AG-RV that maintains the ability to express a foreign gene. First, we created a
modified fullHength vector with a super-slow growth rate, but with a high level of foreign gene expression (ssRV) by inserting
a foreign gene into the tip of the viral genome and modifying the genome sequence. Then, we confirmed that the AG-ssRV
reduced its cytotoxicity, and that the AG-ssRV expressing GCaMP achieved stable measurement of cortical neuron activity for
several months after its injection into the mouse striatum. Furthermore, using the AG-ssRV-GCaMP pseudotyped with Env,
we successfully and continuously performed calcium imaging of mouse cortical neurons sending input to striatal dopamine D1
receptor-expressing neurons that constitute the direct pathway of the basal ganglia. The AG-ssRV we developed in the present
study enables us to explore the information about the input to a specific neuronal population in relation to a behavioral task, and
will greatly be useful for evaluating the mechanism underlying information processing in the brain.

Keywords : Rabies Virus, Tracing, Calcium Imaging, Viral Vector
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Modulation of gene expression and signaling cascade in mice brain exposed to nano-
neonicotinoid pesticides

Dhanshree Borkar', Dnyaneshwari Pande', Shivendra Chaurasiya’, Rajesh Yadav'

'School of Forensic Science, National Forensic Sciences University, Bhopal, Madhya Pradesh, India, India
“Department of Biological Sciences & Engineering, Maulana Azad National Institute of Technology, Bhopal, Madhya Pradesh, India, India

Background: The use of nano-formulations of pesticides has recently increased in agriculture. Their non-targeted toxicity
has not yet been reported due to a lack of studies. There is a strong need to assess the neurotoxic effects of nano-pesticides
to explore their toxicity pattern and mechanism of action. Objective: The present study investigates the neurotoxicity linked
with gene modulation induced by nano-imidacloprid and nano-acetamiprid in the frontal cortex of mice. Methods: Male

mice weighing 30 £ 2 g were divided into four groups. They received nano-formulations of neonicotinoids: nano-imidacloprid (T1 = 25 mg/
kg body weight, p.o.), nano-acetamiprid (T2 = 25 mg/kg body weight, p.o.), and a mixture of both formulations (T3 = half of the dose of both
formulations) for 28 days, with the control group receiving normal saline. Mice were sacrificed, and the frontal cortex was dissected. TBP and
HPRT were used as the housekeeping genes. Results: Alterations in the expression of genes involved in brain functioning were observed in the
frontal cortex of mice brains. Genes related to neurotransmission showed that AChE was upregulated in all the groups, GABA was upregulated
in the T1 group and downregulated in the T2 and T3 groups, while HTR1B was upregulated in the T1 group and downregulated in the T3 group.
Genes associated with apoptosis, including Bax, Bcl2, Caspase-3, and Caspase-9, were upregulated in all three groups. Genes linked with
molecular signaling, such as MAO-A, Nrf-2, and COMT, were also upregulated in all three groups. FKBP5 was upregulated in the T1 group
and downregulated in the T2 and T3 groups. Conclusion: The results of the present study indicate that nano-formulations of acetamiprid and
imidacloprid influence the expression of various genes in the frontal cortex. Disruptions in gene function in this area can lead to behavioural and
cognitive impairments and impair neuronal transmission and functioning, highlighting their possible neurotoxic effects.

Keywords : Neurotoxicity, Nanopesticides, Gene Expression, Acetamiprid, Imidacloprid
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Nanoparticle-mediated gene delivery to enhance microglial phagocytosis for Alzheimer's
disease therapy

Dong Woon Kim

Kyung Hee University

Age-dependent accumulation of amyloid plaques in patients with sporadic Alzheimer's disease
(AD) is associated with reduced amyloid clearance. Older microglia have a reduced ability to
phagocytose amyloid, so phagocytosis of amyloid plaques by microglia could be regulated to prevent
amyloid accumulation. Furthermore, considering the aging-related disruption of cell cycle machinery in old microglia,
we hypothesize that regulating their cell cycle could rejuvenate them and enhance their ability to promote more
efficient amyloid clearance. First, we used gene ontology analysis of microglia from young and old mice to identify
differential expression of cyclin-dependent kinase inhibitor 2A (p16ink4a), a cell cycle factor related to aging. We found
that p16ink4a expression was increased in microglia near amyloid plaques in brain tissue from patients with AD and
5XFAD mice, a model of AD. To regulate microglial phagocytosis by gene transduction, we used poly (D,L-lactic-co-
glycolic acid) (PLGA) nanoparticles, which predominantly target microglia, to deliver the siRNA and to control microglial
reactivity. Nanoparticle-based delivery of p16ink4a siRNA reduced amyloid plaque formation and the number of aged
microglia surrounding the plaque and reversed learning deterioration and spatial memory deficits. Additionally, we will
show the results of phagocytosis through trem2 expression using the iba1 promoter. We propose that the enhancement
of phagocytic activity in microglia is a promising strategy for the treatment of Alzheimer's disease.

Keywords : Nanomedicine, Nanoparticle, Microglia, Senescence, Cell cycle, Alzheimer’s disease
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A Compact GAD67 Promoter Enables Inhibitory Neuron-Specific Gene Modulation

Yuuki Fukai*?, Ayumu Konno"?, Yasunori Matsuzaki*?, Nobutake Hosoi?, Hirokazu Hirai"*

"Viral Vector Core, Gunma University Initiative for Advanced Research (GIAR), Maebashi, Gunma, Japan
*Neurophysiology and Neural Repair, Gunma University Graduate School of Medicine, Maebashi, Gunma, Japan

Approximately 85% of neurons in the cerebral cortex are excitatory, relaying signals to other brain and spinal
cord regions. The remaining 15% are inhibitory neurons that modulate local excitation and network activity by
suppressing excitatory (and some inhibitory) neurons. Dysfunction in inhibitory neurons can lead to epilepsy,

autism spectrum disorder, and schizophrenia. Gene therapy targeting inhibitory neurons holds promise for effective treatment of
these disorders. Cell type-specific promoters are typically large in size and weak in activity, often making them incompatible with
AAV vectors or ineffective upon delivery. We developed the cmGAD67 promoter, a compact 410 bp element with strong activity
specific to inhibitory neurons. We investigated whether modulating inhibitory neuron function using cmGADG7-driven AAVs could
influence seizure susceptibility. Expression of the inhibitory designer receptor hM4Di in hippocampal inhibitory neurons followed
by systemic administration of its ligand DCZ triggered seizures. Conversely, intravenous delivery of an AAV expressing the GABA-
synthesizing enzyme GADG5 under the control of the cmGADG7 promoter significantly suppressed seizures and seizure-induced
mortality friggered by intraperitoneal injection of the GABAA receptor antagonist pentylenetetrazole (PTZ). Our compact and potent
cmGADG67 promoter enables both suppression and enhancement of inhibitory neuron function via AAV, making it a valuable tool
for both basic research and gene therapy targeting neuropsychiatric disorders involving inhibitory neuron dysfunction.

Keywords : AAV, Inhibitory neuron, cmGADG67 promoter, DREADD, Epilepsy
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Transforming CNS injury therapeutics using a novel nanotechnology-enabled extracellular
vesicle platform

KiBum Lee

Dept. of Chemistry & Chemical Biology, Rutgers University, 123 Bevier Road, Piscataway, NJ 08854-8087, USA

The dual challenge of treating acute damage while mitigating long-term neurodegeneration in CNS injuries
like TBI and SCI remains a critical unmet need. To overcome the limitations of current therapies, we have
been developing an integrated theragnostic platform that combines a potent regenerative therapy with a highly
sensitive diagnostic tool for a comprehensive solution.

Our innovative approach merges two distinct nanotechnology strategies into a single, cohesive system. The therapeutic arm
consists of a brain-mimetic bioorthogonal hydrogel that provides sustained, localized delivery of hypoxia-conditioned extracellular
vesicles (EVs) derived from neural progenitor cells. These EVs are enriched with a powerful cocktail of neurotrophic and
angiogenic factors. The diagnostic arm features a liquid biopsy chip that utilizes an aptamer-functionalized gold nanoarray and
CRISPR-Cas13a biosensors. This system captures neuron-derived EVs from blood and performs amplification-free analysis of
their miRNA cargo with femtomolar sensitivity.

This combined platform demonstrates significant therapeutic efficacy, including reduced lesion volume, enhanced neurogenesis,
and marked motor function recovery in preclinical TBI models. Critically, the diagnostic component enables noninvasive,
longitudinal monitoring of disease progression and therapeutic response by tracking specific biomarkers of neurodegeneration.
By unifying advanced therapeutic delivery with precise, real-time biological feedback, our platform offers a paradigm shift
in neurological care. It paves the way for personalized treatment strategies that can adapt to a patient's evolving condition,
transforming the management of TBI from acute intervention to long-term neuroprotection.

Keywords : Nanotheragnostics, Extracellular vesicles, Neurotrauma, Liquid biopsy, and Neural Repair
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Axon guidance gene-targeted siRNA delivery system improves neural stem cell
transplantation therapy after spinal cord injury

Seoung Jun Kim?, Seil Sohn'

"Neurosurgery, CHA University, Bundang CHA Medical Center, Seoungnamsi, Gyunggi-do, Republic of Korea
“Biomedical Engineering, CHA University, Seoungnamsi, Gyunggi-do, Republic of Korea

Background Neural stem cells (NSCs) derived from the embryonic spinal cord are excellent candidates for
the cellular regeneration of lost neural cells after spinal cord injury (SCI). Semaphorin 3 A (Sema3A) is well
known as being implicated in the major axon guidance of the growth cone as a repulsive function during the

development of the central nervous system, yet its function in NSC transplantation therapy for SCI has not been investigated.
Here, we report for the first time that embryonic spinal cord-derived NSCs significantly express Sema3A in the SCI environment,
potentially facilitating inhibition of cell proliferation after transplantation. Methods siRNA-Sema3A was conjugated with poly--lysin-
coated gold nanoparticles (AuNPs) through a charge interaction process. NSCs were isolated from embryonic spinal cords of
rats. Then, the cells were embedded into a dual-degradable hydrogel with the sSiRNA- Sema3A loaded-AuNPs and transplanted
after complete SCl in rats. Results The knockdown of Sema3A by delivering siRNA nanoparticles via dual-degradable hydrogels
led to a significant increase in cell survival and neuronal differentiation of the transplanted NSCs after SCI. Of note, the
knockdown of Sema3A increased the synaptic connectivity of transplanted NSC in the injured spinal cord. Moreover, extracellular
matrix molecule and functional recovery were significantly improved in Sema3A-inhibited rats compared to those in rats with
only NSCs transplanted. Conclusions These findings demonstrate the important role of Sema3A in NSC transplantation therapy,
which may be considered as a future cell transplantation therapy for SCI cases.

Keywords : Spinal cord injuries, Neural stem cells, Semaphorin-3A, Small interfering RNA, Axon guidance
Acknowledgements : This research was supported by a grant of Basic Science Research Program through the National
Research Foundation of Korea (NRF) funded by Ministry of Science, ICT and Future Planning (RS-2023-00209591), and
Ministry of Education (RS-2023-00243616).
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Current Perspectives on Neuropathic Pain

Junseok W Hur.

Department of Neurosurgery, Korea University College of Medicine,
Korea University Anam Hospital, 73, Goryeodae-ro, Seongbuk-gu, Seoul, Korea 02841

Neuropathic pain is framed within core pain physiology—transduction, transmission, modulation, and perception.

I will clarify classification (nociceptive, neuropathic, nociplastic, mixed) and adopt the definition of neuropathic pain

as pain caused by a lesion or disease of the somatosensory system. Clinically it presents with burning or electric-
shock pain, paresthesia or dysesthesia, and allodynia or hyperalgesia in neuroanatomic distributions.
Pathophysiology spans multiple levels. Peripherally, injured afferents develop ectopic firing and ion-channel changes, with
neuroimmune signaling between nociceptors and immune-glial cells driving sensitization. Centrally, glial activation, reduced inhibitory
tone, and network plasticity stabilize persistent pain. This systems view explains clinical heterogeneity and variable treatment response.
Management follows intemational guidelines and emphasizes mechanism-guided multimodal care. First-ine options include SNRIs
or TCAs, gabapentinoids, and topical agents (lidocaine or capsaicin), combined with exercise-based rehabilitation and psychological
therapies. For refractory cases, interventional approaches—spinal cord or dorsal root ganglion stimulation and selective peripheral
nerve stimulation—can be effective; tramadol or opioids are reserved with caution.
Recent advances include single-cell and spatial omics of human DRG and spinal cord, iPSC-derived nociceptor models, and in-vivo
imaging that enable cell-type-specific target discovery. Biomarker-guided strafification using quantitative sensory phenotypes, evoked
potentials, and markers of glial activation is informing precision trials. Emerging therapies span selective sodium-channel modulators,
biased GPCR strategies, neuroimmune and glial-directed agents, and gene-based approaches to tune nociceptor excitability.
Integrating physiology, classification, mechanisms, and guidelines points toward biologically grounded, clinically actionable precision
analgesia.

Keywords : Neuropathic Pain; Pain Physiology; Pain Classification; Treatment Guidelines; Precision Analgesia
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Advancing non-human primate disease models for superior translational research and
enhanced clinical applicability

Seongjun Ryu'**

'Assistant Professor, Department of Neurosurgery, Eulji University School of Medicine, Daejeon, Korea
2Invited Research Fellow, Institute of Basic Science, Center for Cognition and Sociality, Daejeon, Korea
3Visiting Faculty, Johns Hopkins University, School of Medicine, Sclomon H. Snyder Department of Neuroscience, Baltimore, Maryland, USA orea

Non-human primate (NHP) models provide an essential translational bridge for elucidating complex
pathophysiological processes in central nervous system (CNS) injury and for validating therapeutic strategies prior to
clinical application. Using a photothrombosis (PT)-induced cortical stroke paradigm, we identified a novel astrocyte-
driven mechanism linking oxidative stress to neuronal death. PT triggered an acute surge in H2O., inducing astrocytic
type | collagen (COL1) production through miR-29-mediated post-transcriptional and fucosylation-dependent post-
translational regulation. This cascade activated integrin signaling, promoted glial barrier formation, fibrotic scarring, altered
N-glycosylation, and led to neuronal loss and neurological deficits. Remarkably, astrocyte-specific silencing of COL1
or FUTS8, or pharmacological treatment with KDS12025—a peroxidase enhancer that decomposes H.O-—effectively
mitigated these pathological changes and improved functional recovery. KDS12025’s neuroprotective effects were
reproduced in an NHP cortical stroke model, confirming translational relevance. Together, Our studies establish advanced
NHP models as a powerful platform for dissecting neuron—glia interactions, validating novel therapeutic targets such as
astrocytic COL1 and FUTS8, and accelerating the clinical translation of neuromodulatory interventions for CNS injuries.

Keywords : Non-human primate model, Ischemic stroke, Astrocytic collagen, Fucosylation, Brain Fibrosis
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Multimodal therapy strategy based on a bioactive hydrogel for repair of spinal cord injury

Inbo Han

Neurosurgery, CHA University School of Medicine, Seongnamsi, Republic of Korea

Traumatic spinal cord injury results in permanent and serious neurological impairment, but there

is no effective treatment yet. Tissue engineering approaches offer great potential for the treatment of

SCI, but spinal cord complexity poses great challenges. In this study, the composite scaffold consists of a hyaluronic

acid-based hydrogel, decellularized brain matrix (DBM), and bioactive compounds such as polydeoxyribonucleotide

(PDRN), tumor necrosis factor-a/interferon-y primed mesenchymal stem cell-derived extracellular vesicles (TI-EVs), and

human embryonic stem cell-derived neural progenitor cells (NPC). The composite scaffold showed significant effects on

regenerative prosses including angiogenesis, anti-inflammation, anti-apoptosis, and neural differentiation. In addition,

the composite scaffold (DBM/PDRN/TI-EV/NPC@Gel) induced an effective spinal cord regeneration in a rat spinal cord

transection model. Therefore, this multimodal approach using an integrated bioactive scaffold coupled with biochemical
cues from PDRN and TI-EVs could be used as an advanced tissue engineering platform for spinal cord regeneration.

Keywords : Decellularized brain matrix, Hyaluronic acid hydrogel, Neural progenitor cell, olydeoxyribonucleotide, Spinal
cord injury
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C-Reactive Protein and Unruptured Intracranial Aneurysm Risk in Indonesia: A Mendelian
Randomization Study with Real-World Hospital-Based Study

Elvan Wiyarta', Kento O Linan Ge?®, Hannah Soetjoadi®,
David Pangeran*, Rakhmad Hidayat’, Mohammad Kurniawan*

'Intensive Care Unit, University of Indonesia Hospital, Depok, Indonesia, Indonesia
“General Medicine, Tokyo Teishin Hospital, Tokyo, Japan, Japan

*General Medicine, Hasanah Graha Afiah Hospital, Depok, Indonesia, Indonesia
“Neurology, University of Indonesia, Jakarta, Indonesia, Indonesia

Background: C-reactive protein (CRP) is associated with various vascular diseases including unruptured intracranial aneurysm
(UIA). Although observational studies suggest a link between CRP and UIA, the causal relationship in Indonesian populations
remains uncertain. Objective: This study uses Mendelian Randomization(MR) and clinical validation to assess whether
genetically elevated CRP levels influence UlArisk in Indonesian population. Methods: We performed a two-sample MR analysis
using nine independent CRP-associated SNPs (p < 5x107, r* < 0.01) from large East Asian genome-wide association studies
(GWAS). Outcome data were drawn from a meta-GWAS of UIA in East Asian populations. Causal estimates were calculated
using inverse-variance weighted (IVW) analysis, with additional methods (MR-Egger, weighted median) used for sensitivity.
Separately, we analyzed hospital records of 99 Indonesian patients (51 with UIA, 48 without), evaluating the association between
CRP and UlA risk using multivariable logistic regression. Result: IVW analysis demonstrated a positive association between
genetically proxied CRP levels and UIA risk (3=0.982, standard error[SE]=0.936), with consistent directional estimates across
all models, although insignificant (p>0.29). MR sensitivity tests showed no evidence of heterogeneity or directional pleiotropy.
Heterogeneity was low (Cochran’s Q=3.25, p=0.918), and pleiotropy was negligible (MR-Egger intercept= -0.0057, p=0.965). In
contrast, the hospital-based analysis revealed a significant association between elevated CRP and UIA risk. Logistic regression
indicated that CRP was an independent predictor of UIA (adjusted OR = 1.43 per 1 mg/L increase, 95% Cl: 1.11-1.93, p = 0.011).
Conclusion: This study links genetic and clinical evidence on CRP and UIA. Modest MR findings contrast with a strong clinical
association in Indonesians, underscoring the need for population-specific studies and GWAS in Indonesia.

Keywords : C-reactive protein, intracranial aneurysm, mendelian randomization, Indonesia, inflammation
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Synaptic input-selective homeostasis safeguards developing cortical neurons toward
setpoint activity

Zhao-Lin Cai"*, Colleen M. Longley?*, Dongwon Lee"?, Wu Chen'?, Mingshan Xue'***

'Department of Neuroscience, Baylor College of Medicine, Houston, Texas 77030, USA

%The Cain Foundation Laboratories, Jan and Dan Duncan Neurological Research Insfitute at Texas Children’s Hospital, Houston, Texas 77030, USA
*Program in Developmental Biology, Baylor College of Medicine, Houston, Texas 77030, USA
“Department of Molecular and Human Genetics, Baylor College of Medicine, Houston, Texas 77030, USA

The mammalian cerebral cortex achieves a remarkable balance between flexibility and stability. While
dynamic neuronal activity enables the flexibility, the stability of cortical function arises from a set of homeostatic plasticity
mechanisms that maintain the activity of individual neurons within a narrow range around their established setpoints in the
face of perturbations. However, little is known about the mechanisms ensuring that cortical neurons progress from near-zero
activity at birth to their mature setpoint activity levels. Here we discover a synaptic input-selective homeostatic mechanism that
counteracts perturbations to the excitability of developing layer 2/3 pyramidal cells in the mouse primary visual cortex, facilitating
their progression toward destined setpoint activity levels. By overexpressing an inward rectifying potassium channel Kir2.1 in
a subset of layer 2/3 pyramidal cells, we silence these neurons from their birth through the early postnatal period. However,
during postnatal development these initially silenced Kir2.1-expressing neurons gradually overcome this perturbation and
ultimately reach the activity levels comparable to unmanipulated neighboring layer 2/3 pyramidal cells. By selectively stimulating
distinct synaptic inputs, we find that excitatory inputs from layer 4 and layer 2/3 remain unchanged, but excitation from layer 5 is
drastically enhanced in Kir2.1-expressing neurons. This synaptic potentiation occurs through increasing quantal amplitudes and
unsilencing silent synapses and requires the insertion of GluA2-containing AMPA receptors. Thus, these results reveal a cell-
autonomous homeostatic synaptic plasticity with unexpected input selectivity that safeguards developing cortical neurons toward
their mature setpoint activity levels in vivo. Our findings suggest that the setpoint activity level may be encoded as part of neuronal
identity and maintained by homeostatic monitoring and controlling mechanisms during development.

Keywords : Synaptic transmission, homeostatic plasticity, optogenetics.
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Cortico-hippocampal circuit interactions in shaping plasticity and memory functions

Jayeeta Basu

Department of Neuroscience, New York University Grossman School of Medicine, New York University
Neuroscience Institute, New York, USA.

The cortico-hippocampal circuit forms stable yet flexible representations of the external environment (place
maps), and associated contextual cues (reward locations) to support encoding and recall of memories and
adaptive learned behaviors. We know little about the role of long-range glutamatergic and GABAergic inputs

from the entorhinal cortex in shaping hippocampal activity underlying multisensory memory processing. Our work uncovers
how non-linear coding at single neuron and neural ensemble levels is modulated by long-range and local excitatory, inhibitory,
and disinhibitory circuit interactions driven by the lateral entorhinal cortex (LEC). LEC conveys contextually salient input to the
hippocampus and is particularly affected in early stages of Alzheimer’s disease. Optogenetic circuit mapping with ex vivo somatic
and dendritic physiology highlights divergent compartment and pathway-specific circuit mechanisms recruited by LEC input
in hippocampal CA1 vs. CA3. In CA1, LEC glutamatergic (Bilash et al., Cell Reports 2023) and GABAergic input (Basu et al.
Science 2016), disinhibit dendritic spikes by suppressing dendrite-targeting intereurons, inducing heterosynaptic input timing-
dependent plasticity, but in CA3, these LEC inputs gate perisomatic inhibition to boost somatic spikes driven by coincident
recurrent network activity (Robert et al., 2025, accepted Science). In vivo two-photon imaging of hippocampal place cells during
goal-directed navigation behavior shows task-selective activity dynamics that stabilize with context-dependent leaming (Zemla
et al,, 2022, Cell Reports) and differences in dendritic vs. somatic place coding stability (Moore et al., 2025, Nature Comm).
Chemogenetic silencing of LEC inputs to CA3 during spatio-contextual learming impairs behavioral performance and associated
stabilization of place maps (Robert et al., 2025, accepted Science), whereas LEC supports memory recall and post-learming
place map stability in CA1 (Hopkins in prep).

Keywords : Cortico-hippocampal Circuitry, Disinhibition, Place Cell Stability, Learning, and Memory
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Disentangling morphological and synaptic mechanisms underlying network hyperexcitability
in seizure disorders caused by mTOR hyperactivation

Matthew C. Weston

Fralin Biomedical Research Institute at VTC, Center for Neurobiology Research, Roanoke, Virginia, United States.
School of Neuroscience, Virginia Polytechnic and State University, Blacksburg, Virginia, United States.

Gene variants that hyperactivate PI3K-mTOR signaling in the brain lead to epilepsy and cortical
malformations in humans. Some gene variants associated with these pathologies only hyperactivate mTORC1, but
others, such as PTEN, PIK3CA, and AKT, hyperactivate both mTORC1- and mTORC2-dependent signaling. Previous
work established a key role for mTORC1 hyperactivity in mTORopathies, however, whether mTORC2 hyperactivity
contributes is not clear. To test this, we have inactivated mTORC1 and/or mTORC2 downstream of Pten deletion in
several mouse models of Pten loss-of-function (LOF) in the cortex and hippocampus. Spontaneous seizures and
epileptiform activity generally persist despite mMTORC1 or mTORC2 inactivation alone, even when some improvements
or cellular features are rescued. Only inactivating both mTORC1 and mTORC2 simultaneously normalizes brain
activity, morphological, and electrophysiological changes caused by Pten loss. These results suggest that hyperactivity
of both mMTORC1 and mTORC2 can cause epilepsy, and that targeted therapies should aim to reduce activity of both
complexes.

Keywords : mTOR, epilepsy, mTORC1, mTORC2
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Cholinergic modulation of thalamocortical gating mechanisms in short-term memory and its
disruption in schizophrenia models

Jong-Cheol Rah

Sensory and motor systems research group, Korea Brain Research Institute, Daegu 41062, South Korea

Short-term memory (STM) relies on dynamic interactions between the prefrontal cortex (PFC) and
the mediodorsal thalamus (MD), supported by recurrent thalamo-cortico-thalamic loops. However,
the thalamofrontal synapses exhibit strong short-term depression, posing a challenge for sustaining high-frequency
information flow during delay periods. We show that acetylcholine (ACh) enhances PFC excitability and enables
effective signal transfer despite the intrinsic synaptic filtering. Using behaviorally engaged mice performing visually or
auditorily guided delayed-response tasks, we demonstrate that muscarinic ACh receptor activity is essential for both task
performance and for maintaining direction-selective neural representations in PFC. Furthermore, prolonged NMDAR
hypofunction — a condition modeling schizophrenia — leads to impaired thalamofrontal synaptic release and degraded
STM performance. Notably, restoring thalamocortical release efficiency normalizes STM, establishing a causal link. Our
findings reveal that cholinergic modulation is critical for enabling persistent cortical activity through filtering synapses,
and that disruption of this mechanism may underlie cognitive symptoms in schizophrenia.

Keywords : Short-term memory, Prefrontal cortex, Mediodorsal thalamus, Acetylcholine, Schizophrenia
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Systems consolidation involves reorganization of hippocampal engram circuits

Sangyoon Ko, Sheena Josselyn, Paul Frankland

Neurosciences and Mental Health, The Hospital for Sick Children/ University of Toronto, Toronto, Canada

Episodic memories—high-fidelity representations of past events that initially depend on the
hippocampus—do not maintain their precision indefinitely. An advantage of this time-dependent
decline in precision is the emergence of event-linked gist memories that guide future behavior in

novel yet related situations (that is, generalization). Prevailing models of systems consolidation propose that memory
reorganization accompanies this loss of memory precision; however, the precise locus of this reorganization remains
unclear. Here we report that time-dependent rewiring of hippocampal engram circuits actively regulates the shift in
memory precision associated with systems consolidation. Using engram labeling tools in mice, we demonstrate that
the passage of time does not erase hippocampal engrams; rather, it reorganizes DG-CA3—CA1 engram connectivity,
enabling engram neurons to become broadly active and support behavior in situations distinct from the original training
conditions. This reorganization depends on adult hippocampal neurogenesis; suppressing hippocampal neurogenesis
prevents engram rewiring and preserves precise, event-linked memories. Conversely, promoting hippocampal
neurogenesis accelerates rewiring and facilitates the emergence of event-linked gist memories within the hippocampus.
These findings indicate that models of systems consolidation require updating to incorporate intra-hippocampal circuit
reorganization as a key mechanism underlying qualitative shifts in memory precision.
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Keywords : Engram, Hippocampus, Neurogenesis
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Stimulus information guides the emergence of behavior-related signals in primary
somatosensory cortex during learning

Michael Kohl'?

'School of Psychology and Neuroscience, University of Glasgow, Glasgow, United Kingdom
*Department of Physiology, Anatomy and Genetics, University of Oxford, Oxford, United Kingdom

Neurons in the primary cortex carry sensory- and behavior-related information, but it remains an
open question how this information emerges and intersects together during learning. Current evidence points to two
possible learning-related changes: sensory information increases in the primary cortex or sensory information remains
stable, but its readout efficiency in association cortices increases. We investigated this question by imaging neuronal
activity in mouse primary somatosensory cortex before, during, and after learning of an object localization task. We
quantified sensory- and behavior-related information and estimated how much sensory information was used to instruct
perceptual choices as learning progressed. We find that sensory information increases from the start of training, while
choice information is mostly present in the later stages of learning. Additionally, the readout of sensory information
becomes more efficient with learning as early as in the primary sensory cortex. Together, our results highlight the
importance of primary cortical neurons in perceptual learning.

Keywords : sensory coding, decision making, mouse, information theory, two-photon imaging
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Decoding olfactory bulb output: A behavioural assessment of rate, synchrony, and
respiratory phase coding

lzumi Fukunaga

Sensory and Behavioural Neuroscience Unit, OIST Graduate University, Okinawa, Japan

The offactory system is a well-known model for studying the temporal encoding of sensory stimuli

due to its rhythmic stimulus delivery through respiration. Sniff-locked activity is pervasive in the primary

olfactory area, the olfactory bulb, and is considered critical to structuring the output of its computation. We tested

the behavioural importance of these temporal features using simple closed-loop optogenetics embedded in custom

behavioural paradigms. We found that mice perceive differences in evoked spike counts and discriminate between

synchronous vs. asynchronous activations of the output neurons. Surprisingly, they failed to distinguish the timing of

evoked activity relative to the sniff cycle. These results suggest that, beyond the first steps of olfactory processing, sniff

rhythms play a more nuanced role, with greater reliance on the spike rate and synchrony for the neural encoding of the
environment, consistent with a gradual transformation of encoding format at successive stages of sensory processing.

Keywords : Temporal coding, Olfaction, Optogenetics, Synthetic perception, Psychophysics
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Neural variability structure in primary visual cortex is optimized for consistent representation
of visual similarity

Jehyun Kim, Hyeyoung Shin

Biological Sciences, Seoul National University, Seoul, Republic of Korea

How different neuronal populations construct a robust representation of the sensory world in the

presence of neural variability is a mystery. We found that neural variability in mouse primary visual

cortex observe a simple rule: For a given sensory stimulus, the mean and the variance of spike counts follow a linear

relationship across neurons. To understand how this neural variability structure affects the sensory representation, we

artificially varied the slope of the log-mean and log-variance relationship. We found that the structure of neural variability

allows representations of distinct sensory information to be continuous while minimizing overlap, balancing the tradeoff

between generalizability and discriminability. Further, representational similarity was most consistent between different

sets of neurons, both within and across mice, when the slope was 1. These results suggest that the structure of neural
variability may enable different brains to build a common representation of the sensory world.

Keywords : neural variability, neural code, visual inference, mouse visual cortex, extracellular electrophysiology
Acknowledgements : This work was supported by the Samsung Science and Technology Foundation (SSTF-BA2302-07),
the National Research Foundation of Korea (NRF) grant funded by the Korea government (MSIT) (RS-2024-00358070,
RS-2024-00413689, RS-2023-00301976), and the Seoul National University New Faculty Startup Fund.
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Egocentric neural coding of space in the retrosplenial cortex guides goal-directed navigation

Jeehyun Kwag

Brain and Cognitive Sciences, Seoul National University, Seoul, Republic of Korea

Egocentric neural representations of environmental features, such as edges and vertices, are
important for constructing a geometrically detailed egocentric cognitive map for flexible, goal-directed
navigation. Neurons that encode environmental boundaries in an egocentric frame, such as egocentric

boundary cells, have been previously identified. However, it remains unknown whether the brain also encodes discrete
geometric features such as vertices and how they are used to guide goal-directed navigation.

Here, we identify a novel class of neurons in the granular RSC—egocentric vertex cells (EVCs)—that selectively fire
near geometric vertices of an environment, with receptive fields anchored at fixed angles and distances relative to
the animal’s heading direction. These cells form a structured egocentric vector map of space. Notably, goal-directed
navigation selectively enhances EVC activity at goal-proximal vertices, with increased firing rates and tuning strength
persisting even in the absence of immediate reward. This suggests that EVCs may encode egocentric vectors of the
goal location and contribute to reward prediction, consistent with RSC’s known roles in spatial planning and value
representation.

Our findings reveal a circuit mechanism by which egocentric spatial maps in the RSC are flexibly modulated by goal
learning, supporting the transformation of environmental geometry into actionable, self-centered representations that
guide navigation.

Keywords : Retrosplenial cortex, Egocentric vertex cell, Egocentric neural code, goal-directed navigation, Calcium imaging
Acknowledgements : RS-2024-00341894
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Functional synchronization of the intermediate hippocampus and medial prefrontal cortex
after learning spatial navigation in VR space

Heung-Yeol Lim', Sewon Park? Inah Lee'

'Department of Brain and Cognitive Sciences, Seoul National University, Seoul, Republic of Korea
*Department of Neurobiology, University of Utah, Utah, USA

The formation and utilization of hippocampal cognitive map depend on interactions with the
medial prefrontal cortex (mPFC). Previous studies have mainly focused on dorsal hippocampus, which lacks direct
projections to mPFC. In contrast, the intermediate hippocampus (iHP) projects directly to mPFC and retains spatial
coding capacities, making it ideal for transferring spatial representations into goal-directed actions mediated by mPFC.
However, little is known about this iHP-mPFC network. To address this, we simultaneously recorded single-neuron
activities in the iHP and mPFC using a hyperdrive with 24 tetrodes while rats learned a goal-directed navigation task
in a 2D VR environment. In VR, a circular area surrounded by a visually rich environment had two goal zones in the
West and East. Rats first learned to navigate toward the West to get a water reward. After reaching the learning criterion
(>75% correct), the reward zone was reversed to the East, and rats were retrained. To identify learning-related changes
in spatial representations, we analyzed each neuron’s preferential firing to specific facing directions, known to be
prominent in 2D VR. Initially, iHP had a greater proportion of directional cells (37%) than mPFC (22%), but the mPFC
proportion increased significantly after learning, eliminating the regional difference (iHP, 34%; mPFC, 37%). To examine
population-level directional tuning, we applied neural manifold analysis to directional tuning curves of all neurons in a
session. The manifolds exhibited ring-like structures in both regions, reflecting precise directional coding. Cross-region
decoding confirmed increased structural similarity of iHP and mPFC manifolds after learning. Trial-by-trial analysis
revealed that ring-like manifolds evolved faster in iHP than in mPFC. These results suggest that iHP is a major source
of spatial representations to mPFC, highlighting their interaction in learning and utilizing cognitive map for goal-directed
navigation.

Keywords : Intermediate hippocampus, Medial prefrontal cortex, Spatial navigation, Learning and memory, Virtual reality
Acknowledgements : This research was supported by the NationalResearch Foundation of Korea Grants
2019R1A2C2088799, 2021R1A4A2001803,2022M3E5E8017723, RS-2024-00452391. This work was supported by
Mid-Career Bridging Program through Seoul National University.
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Social memory representation in the hippocampus

Teruhiro Okuyama

Institute for Quantitative Biosciences (IQB), The University of Tokyo, Tokyo, Japan

For social animals, the ability to recognize and remember individual conspecifics is essential
for appropriate social behavior. Using a social discrimination test (SDT), we previously
demonstrated that ventral CA1 (vCA1) pyramidal neurons in the hippocampus serve as a critical substrate
for social memory, forming what is known as a social memory engram. Notably, even when social memory
appears lost after prolonged separation, optogenetic activation of these engrams can fully restore it. In addition,
vCA1 social memory neurons are preferentially reactivated during sharp-wave ripples (SPW-Rs), and the spike
sequences of these replays reflect the temporal order of neuronal activity during theta cycles in social interactions.
Disruptions in social memory, even minor ones, can significantly impair social behaviors, a phenomenon evident in
humans. For example, individuals with autism spectrum disorder (ASD) often face difficulties in social memory or its
downstream processes such as typical social communication. Recently, we revealed that dysfunction of the autism-
associated Shank3 gene, induced by in vivo genome editing specifically in vCA1, results in social memory impairments.
In ASD model Shank3 knockout (KO) mice, we observed a reduction in the proportion of social memory neurons
and disruptions in neuronal ensemble spike sequences during SPW-Rs, which correlate with impairments in social
discriminatory behavior.

Keywords : Social memory, Ventral CA1, Hippocampus, ASD, SPW-R
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Social and neural drivers of aggressive arousal and escalation of aggressive behavior

Aki Takahashi

Institute of Human Sciences, University of Tsukuba, Tsukuba, Japan

Violent incidents in human society are often triggered by social instigation and stress. In many
animal species, a brief encounter with a potential rival, known as social instigation or aggression
priming, has been shown to escalate subsequent aggressive behavior. This procedure is thought to

enhance an internal state called “aggressive arousal’, which causes escalation of aggressive behavior. Interestingly, the
level of aggressive arousal is influenced by prior stress experiences. For example, male mice that experienced post-
weaning social isolation stress show a greater increase in aggression following social instigation. We have also found
that the characteristics of the instigator significantly affect the effectiveness of social instigation. The neural mechanism
underlying aggressive arousal has been investigated, and we identified the involvement of the dorsal raphe nucleus
(DRN) in male mice. In particular, excitatory input from the lateral habenula (LHb) to the DRN appears to mediate
aggressive arousal induced by social instigation. Both optogenetic and chemogenetic inhibition of the LHb-DRN
projection suppressed instigation-heightened aggression. In contrast, optogenetic activation of this pathway increased
inter-male aggression. In this talk, we will discuss the social factors that promote aggressive arousal and escalate
aggressive behavior in male mice, as well as the underlying excitatory and inhibitory neural mechanisms.

Keywords : Aggression, Social instigation, Dorsal raphe nucleus, Mouse
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Starved yet social: decoding why worms aggregate and swarm on food, instead of
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The ability of animals to group or disperse is rarely random. It reflects a complex integration of diverse sensory,
physiological, and environmental cues (1-2). In Caenorhabditis elegans, favourable conditions promote dispersal,
while stressors like food depletion or overpopulation trigger aggregation (3). Here, we describe a distinct behaviour
termed swarming, where C. elegans move and feed in aggregates along the food boundary despite abundant resource
availability. While environmental factors are widely studied to influence this behaviour, the underlying genetic and
molecular mechanisms remain unclear. In this study, we uncover a novel role for the conserved calsyntenin ortholog
CASY-1 in regulating collective behaviour (4). casy-1 mutants exhibit persistent swarming even in the presence of
abundant food, ultimately leading to self-starvation, a phenotype resembling compulsive group-seeking (5). Given that
Calsyntenins have been implicated in neuropsychiatric conditions such as autism (6), we investigated how CASY-
1 controls social behaviour in C. elegans. We show that CASY-1 constrains swarming by maintaining a balance
between two antagonistic neuromodulators: serotonin and PDF-1 (7). In casy-1 mutants, impaired PDF-1 signalling
results in disinhibition of serotonin activity, promoting a dwelling-like state and persistent aggregation. Notably, genetic
and optogenetic activation of PDF-1 signalling, or disruption of serotonin signalling in casy-7 mutants, suppresses this
behaviour. As CASY-1 requires its C-terminal vesicular trafficking domain for this function, we propose that it regulates
either PDF-1 neuropeptide release or the localisation of its receptor, PDFR-1. Further, we highlight the role of impaired
mechanosensation in casy-1 mutants in stabilising swarm aggregates, by reducing aversion between them. Together,
our findings define a circuit-level mechanism by which CASY-1 integrates neuromodulatory and sensory cues to
regulate collective behaviour.

Keywords : Swarming, CASY-1, Serotonin, Neuromodulation, C. elegans
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Decoding the Valence of Developmental Social Behavior: Dopamine Governs Social
Motivation Deficits in Autism

Ying Li

Chinese Institute for Brain Research, Beijing 102206, China.

The social motivation theory posits that core social deficits in autism spectrum disorder (ASD) arise
from impaired social valence assignment during the social critical period, yet the specific dopaminergic
mechanisms governing this process remain unclear. We combined high-resolution behavioral sequencing (Social-
seq) with fiber photometry to resolve nucleus accumbens (NAc) dopamine during naturalistic juvenile interactions. Sex-
divergent social strategies emerged: males exhibited peer play-dominant interactions with action-contingent dopamine
release, while females favored environmental exploration with attenuated social dopamine. Shank3-deficient juveniles
exhibited a triad of dopaminergic dysregulation—blunted signaling during social investigation, pathological inversion
during active play, and hyper-responsive to non-social stimuli—recapitulating ASD-like phenotypes. Closed-loop
activation of dopamine during play rescued social deficits, establishing a causal link between phasic dopaminergic
signaling and social motivation. These findings identify NAc dopamine as a dynamic encoder of social valence and
suggest that temporally precise modulation of dopaminergic circuits may offer therapeutic leverage for ASD-related
social impairments.

Keywords : Autism, Social play, Social motivation, Dopamine, Deep-learning
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Egocentric coding of social, object and spatial geometry in the anterior cingulate cortex

Takashi Kitamura

Psychiatry, University of Texas Southwestern Medical Center, Dallas, USA

Animals perform action as a motor output in the self-perspective. For this to happen, the allocentric
spatial map is transformed into an egocentric spatial map, and is then used by the animals to perform
motor action by the secondary motor cortex (M2). Retrosplenial Cortex (RSC) is implicated in the transformation of
allocentric to egocentric framework. However, it remains unclear how the information in the egocentric map is transformed
for action. Anatomical studies have shown that Anterior Cingulate Cortex (ACC) receives input from RSC and is projected
to M2 and is responsive to objects and social cues. These results suggest that ACC could be the site for map to action
transformation. Therefore, we hypothesize that ACC could encode a wide variety of geometric features in egocentric
fashion. To study the representational schema of the ACC, we expressed GCaMP6f in the ACC neurons using AAV
infection and implanted a GRIN lens to monitor calcium activity in the ACC during spatial navigation. We demonstrated
that a subset of ACC neurons encode border, convex and concave corners, doors to the compartment, object and social
cue. We also observed that a majority of such geometry-encoding cells exhibits egocentric response. Importantly, these
representations require multiple exposure to the environment for more than 2 weeks. Our data suggests that the ACC is
potentially acting as a gateway to successful motor output by representing geometric features on the environment and the
objects in an egocentric fashion, much like a contour map which provides a ‘birds eye view’ of the space to the animal.

Keywords : memory, spatial representation
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Synaptic RNA localisation and protein compositions in focal epilepsy

Zixin Sun, Julie Qiaojin Lin

Bioscience and Biomedical Engineering Thrust, Systems Hub, Hong Kong University of Science and
Technology (Guangzhou), Guangzhou, China

Focal epilepsy involves recurrent seizures originating from specific brain regions like the temporal lobes,
driven by neuronal hyperexcitability and hypersynchronization. If left unstreated, this aberrant activity disrupts
synaptic proteostasis and leads to drug-resistant epilepsy in over 30% of patients. Recent evidence indicates

altered synaptic localization of mMRNAs encoding disease-associated proteins in focal epilepsy, suggesting perturbations in
synaptic mRNA localization and local translation within affected neurons. This study investigates whether abnormal electrical
activity disrupts localized protein synthesis at epileptic foci, contributing to ireversible neuronal damage.

We analyzed synaptic mRNA and protein compositions in focal epilepsy using surgically resected frontal or temporal lobe tissues.
Intraoperative electrophysiological mapping identified epileptic foci and adjacent non-focal regions. Synaptosome-enriched
fractions were isolated via sucrose gradient centrifugation. Comparative transcriptomics and proteomics of synaptic fractions and
whole tissues revealed significantly more mRNAs and proteins exhibiting cross-region differential expression within synapses
compared to tissue homogenate, indicating synapses bear a substantial pathological burden during seizures. Specifically,
synaptosomes from focal regions showed upregulated transcripts and proteins related to synaptic vesicles and mitochondrial
structure/function. Notably, several transcripts enriched in focal epileptic synapses are known to undergo local translation,
suggesting potential differential local translation between focal and non-focal regions.

Collectively, these findings elucidate specific synaptic molecular alterations associated with focal epilepsy, highlighting
the synapse as a critical site of pathology. The results provide a foundation for developing therapeutic strategies targeting
dysregulated synaptic mRNA translation.

Keywords : focal epilepsy, RNA localization, local protein synthesis, synapse, hyperexcitability
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Synaptic plasticity and memory dynamics

Akihiro Goto'?

"Hakubi Center for Advanced Research, Kyoto University, Kyoto, Japan
*Thrust of Bioscience and Biomedical Engineering, Hong Kong University of Science and
Technology(GZ), Guangzhou, China

Animals learn about their external environment and then take adaptive action based on that knowledge.

During this process, new neural circuits are formed and adaptive behaviour is acquired by strengthening or
weakening the synapses between specific neurons. This restructuring of neural circuits involves synaptic plasticity and associated
changes in gene expression across multiple brain regions. However, the precise mechanisms underlying these processes are
not fully understood.
Long-term potentiation (LTP) is a well-characterised phenomenon whereby the connection between neurons is strengthened in
the long term. A recently developed optogenetic technique utilising chromophore-assisted laser inactivation (CALI) enables the
selective and reversible cancellation of LTP using light (Goto et al., Science, 2021). Using this technique, our aim is to identify
the brain regions and temporal dynamics involved in LTP induction. Specifically, we will investigate when and where LTP occurs
following leaming and during the updating of episodic memory across different memory-related brain regions.
Furthermore, gene expression plays a crucial role in synaptic plasticity. For instance, the expression of nuclear ERK activity
accompanies LTP. By measuring such molecular markers after leaming, we can examine the involvement of specific neuronal
populations in memory processing. To this end, we have developed a fibre-bundle microendoscope experimental system that
enables long-term FRET imaging in the brains of freely moving mice. Additionally, we perform simultaneous recordings across
multiple brain regions using a multi-fibre system. Through these investigations, we aim to elucidate the role of synaptic plasticity in
memory dynamics.

Keywords : Synaptic plasticity, CALI, FRET, episodic memory, LTP
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Temporal dynamics of synapse remodeling, gliosis, and lipidomic alterations in seizure
evolution of a mouse model of West syndrome
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Neurodevelopmental disorders can have long-lasting effects, causing not only early pediatric symptoms but
also a range of neurological issues throughout adulthood. West syndrome is a severe neurodevelopmental
disorder marked by infantile spasms, an early symptom that typically subsides with age. However, many

patients progress to other seizure forms, known as seizure evolution, which is closely linked to poor long-term outcomes. Despite
its clinical significance, the neurobiological mechanisms behind seizure evolution in West syndrome remain poorly understood.
Recent genetic studies have consistently identified the CYFIP2 p.Arg87Cys variant in West syndrome patients, and the Cyfip2”
R87C mouse model carrying this mutation has been shown to recapitulate key symptoms of the disorder, including infantile
spasms. In this study, we aimed to gain deeper insight into seizure evolution by conducting longitudinal deep phenotyping of the
Cyfin2"¥° mouse model from the neonatal stage to seven months of age. We tracked seizure activity through behavioral and
EEG recordings and employed multi-omic analyses, including tissue and single-cell level transcriptomics, ultrastructural analysis,
proteomics, and lipidomics, to capture a comprehensive view of molecular and cellular changes. Our results showed that after
an initial period of neonatal spasms, Cyfip2”**" mice entered a seizure-free phase, followed by spontaneous recurrent seizures
in adulthood, ultimately leading to premature death. This progression was associated with synaptic remodeling, sequential
activation of different glial cell types, lipid droplet accumulation in astrocytes, and significant proteomic and lipidomic changes
in the brain. These findings suggest that seizure evolution in West syndrome involves complex, time-dependent interactions
between neurons and dlial cells, along with alterations in lipid metabolism.

Keywords : West syndrome, Seizure evolution, CYFIP2 Arg87Cys, Gliosis, Lipidome
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Transsynaptic mechanisms of synaptic inhibition

Jaewon Ko

Center for Synapse Diversity and Specificity, Department of Brain Sciences, Daegu Gyeongbuk Institute
of Science and Technology (DGIST), Daegu, Republic of Korea

Synapses serve as fundamental information units of the brain, enabling the formation and precise
regulation of intricate neural circuits. Synaptic cell-adhesion molecules (CAMs) are central organizers, orchestrating the
structural alignment of pre- and postsynaptic membranes and coordinating the assembly of their respective machinery.
These processes are essential for instructing cell-type specificity, neuronal specification, and the remarkable diversity
of individual synapse functions. Over recent years, my laboratory has focused on identifying key synaptic CAMs and
dissecting the mechanisms by which they sculpt distinct synaptic signaling pathways. Our hypothesis is that the number,
location, and specific properties of diverse synapses are dictated by precise interactions between pre- and postsynaptic
CAMs and their associated signaling molecules—a concept we term the molecular blueprint of neural circuit
architecture. In this talk, | will present our latest studies that uncover the multipartite molecular complexes controlling
transsynaptic inhibition, highlighting their broader implications for understanding the fundamental principles of neural
circuit design.

Keywords : Synaptic inhibition, Synaptic adhesion, Amyloid precursor protein
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Role of Novel Neuroligin-2 Associated Protein in Inhibitory Synapse Formation and Function

Jun XIA

The Hong Kong University of Science and Technology (Guangzhou)

Synapses are highly specialized structures where one neuron contacting another neuron. There
are two major types of synapses, the excitatory and inhibitory synapses, based on the types of
neurotransmitters released from presynaptic terminals and neurotransmitter receptors at the postsynaptic terminals. In
the brain, the excitatory synaptic transmission is mainly mediated by glutamate and its receptors, while the inhibitory
synaptic transmission is mainly mediated by GABA and its receptors. The molecular mechanism responsible for
the recruitment and regulation of receptors at postsynaptic terminal is not fully understood. Neuroligins, a family of
transsynaptic cell adhesion molecules, were found to localize at synapses and capable of inducing synapse formation.
Interestingly, different neuroligins were found to induce the formation of difference synapses. For example, neuroligin-1
was found to induce the formation of excitatory synapses, while neuroligin-2 induces the formation of inhibitory
synapses. To provide insight into the formation and regulation of inhibitory synapses, we performed an extensive
proteomic analysis of synaptic proteins by immunoprecipating proteins associating with different neuroligins. We
identified a number of proteins that specifically located at different synapses. Detailed analysis found that some of
these proteins are critical for synapses formation, maintaining excitatory and inhibitory synapses balance, and neuronal
network activity. Their deficiency could lead to abnormal synaptic transmission and potential brain disorders.

Keywords : Neuroligin, Synapse, Inhibitory Synapse, Epilepsy, Autism
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Targeting the Cerebellum to Improve Parkinson’s Disease Motor Deficits: Mechanisms and
Clinical Implications

Xiao-Yang Zhang, Jing-Ning Zhu

School of Life Sciences, Nanjing University, China, China

While the cerebellum’s role in Parkinson’s disease (PD) has been historically underappreciated,

emerging evidence highlights its reciprocal connections with the basal ganglia and potential

involvement in PD pathophysiology. Here, we demonstrate that cerebellar nuclei send direct glutamatergic projections

to dopaminergic neurons in the substantia nigra pars compacta (SNc), effectively ameliorating motor deficits in a PD rat

model. Notably, low-frequency repetitive transcranial magnetic stimulation (rTMS) targeting the cerebellar cortex, which

exerts strong inhibitory control over the cerebellar nuclei, produces sustained motor improvement in both Parkinsonian

rats and human patients. Mechanistically, cerebellar rTMS may enhance dopaminergic neuron plasticity and survival via

activation of the cerebello-nigral pathway. Our findings identify the cerebellum as a potent non-invasive neuromodulation
target for PD, offering a novel circuit-based therapeutic paradigm.

Keywords : Cerebellum, Basal ganglia, Substantia nigra, Parkinson's disease, TMS
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A cerebellar internal model for temporal prediction of rhythms

Masaki Tanaka
Physiology, Hokkaido University, Sapporo, Japan

Recent evidence suggests that the cerebellum contributes to a range of non-motor cognitive functions,
but the underlying mechanisms remain largely unknown. To address this, we are investigating the
role of the cerebellum in rhythm perception using non-human primates. During rhythm perception,
the brain is believed to generate an internal model of the repeated stimuli, enabling precise timing
predictions that facilitate the detection of rhythm changes and support motor synchronization.
In our task, animals were trained to make an eye movement in response to the omission of regularly flashing visual
stimuli. To detect a missing flash, they needed to learn the stimulus tempo, predict the next flash, and prepare an eye
movement. We found that neurons in the cerebellum (dentate nucleus) and striatum (caudate nucleus), both linked to
rhythm perception, showed periodic activity during the task. When the stimulus location and saccade target were varied
independently, cerebellar neurons reflected stimulus location, whereas striatal neurons were modulated by the direction
of planned movement. Moreover, when monkeys used either eye or hand movements to report omissions, many striatal
neurons altered the periodic activity depending on the movement type, but cerebellar neurons did not. These findings
suggest that, during rhythm perception, the cerebellum encodes sensory prediction, while the striatum supports motor
preparation. Consistent with this, optogenetic manipulation of dentate nucleus activity impaired the detection of subtle
changes in stimulus timing. Because Purkinje cells in the crus lobules, which project to the dentate nucleus, exhibited
periodic simple and complex spike activity, plastic changes in the cerebellar cortex may play a role in forming internal
models.

Keywords : Rhythm perception, Internal model, Temporal predition, Cerebellum, Non-human primate
Acknowledgements : Supported by JST-CREST (JPMJCR23P3) and MEXT (24H00064).
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Temporal dynamics of Purkinje cell-intrinsic excitability govern cerebellar systems
consolidation

Sang Jeong Kim

Physiology, Seoul National University College of Medicine, Seoul, Republic of Korea

Systems consolidation, essential for long-term memory formation, orchestrates the reorganization
of newly encoded memories from cortical networks into downstream circuits. Although synaptic
mechanisms have been extensively characterized, the role of neuronal intrinsic excitability (IE) in this

process remains relatively unexplored. Here, we utilized the optokinetic reflex, a representative cerebellum-dependent
learning model, to investigate the causal link between neuronal |E and memory consolidation. By employing optogenetic
manipulation of Purkinje cells (PCs), the sole output of the cerebellar cortex, we identified a crucial 90-minute post-
learning window during which PC-IE typically undergoes a transient depression. Importantly, when optogenetic
stimulation disrupted this natural decline by artificially elevating PC-IE, long-term memory formation was hindered;
interventions outside this timeframe did not affect memory retention. Notably, abnormal PC-IE also did not alter basal
ocular reflexes, indicating that its essential role is confined to adaptive states during consolidation rather than non-
adaptive, basal conditions. Furthermore, elevated PC-IE eliminated the learning-induced intrinsic plasticity in flocculus-
targeting neurons (FTNs) within the medial vestibular nucleus (MVN), a key downstream circuit involved in long-term
memory storage. These findings underscore the precise temporal dynamics of |IE as a critical mechanism in systems
consolidation, emphasizing its vulnerability to disruptions.

Keywords : Memory, Consolidation, Optokinetic reflex, Purkinje cell, Intrinsic excitability
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Cerebellar Pu rkinje cell firing alterations contributes to aging-related declining motor
coordination in mice

Eviatar Fields, Alanna Watt

Biology, McGill University, Montreal, Quebec, Canada

Aging is associated with the decline of many bodily functions including motor coordination. Aging-
related impairment in motor coordination can result in falls, which reduce independence, health span and
quality of life in the elderly. Consistent with this, we observed a progressive decline in motor coordination in aged mice on
multiple motor coordination assays. The cerebellum is critically involved in motor coordination and balance, and cerebellar
Purkinje cells play an important role in modulating motor output and coordinated movements. Purkinje cells fire high-
frequency and high-regularity action potentials in healthy young adult mice. We wondered whether this firing remained
stable across lifespan in aging mice. We performed juxtacellular recordings from Purkinje cells in acute cerebellar slices
and observed a reduction in the rate of firing in aged animals without changes in firing regularity. To understand if reduced
Purkinje cell firing rate caused impaired motor performance in aged mice, we used chemogenetics to modulate Purkinje
cell firing. Reducing Purkinje cell firing rates in young mice impaired motor performance, while elevating Purkinje cell
firing rates in aged mice improved motor performance. Our results suggest that Purkinje cell firing rate impacts motor
coordination and that the aging-related reduction of Purkinje cell firing rate we observed contributes to impaired motor
coordination and could contribute to declining health span and quality of life in the elderly.

Keywords : Cerebellum, Purkinje, Optogenetics, Aging
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Oligodendrocytes, a major contributor to aging and Parkinson’s disease: Single-nuclei
multiomic approach of human midbrain

Yoon-Seong Kim', Levi Adams'?, Min-Kyung Song"?, Inhye Jeong',
Yoshiaki Tanaka®

"Neurology, Rutgers University, Piscataway, NY, USA

“Biology, Bates College, Lewiston, ME, USA

*Nursing Science, Kyunghee University, Seoul, Republic of Korea
*Medicine, University of Montreal, Quebec, Canada

Aging is the primary risk factor for Parkinson'’s disease (PD), yet its effects on gene expression and chromatin
regulation in the human brain remain poorly defined. Here, we present a single-nuclei multiomic analysis of postmortem
midbrain tissue from young (n=9), aged (n=8), and PD (n=14) donors, profiling 69,289 high-quality nuclei. By integrating
single-nuclei RNA-seq and ATAC-seq data, we constructed a combined pseudopathogenesis (cPP) trajectory to track
molecular alterations across aging and disease progression.

We found that all major glial cell types are affected by aging, with microglia, oligodendrocytes, and oligodendrocyte
precursor cells (OPCs) showing further perturbations in PD. In the substantia nigra, we identified three transcriptionally
distinct oligodendrocyte subpopulations, including a novel disease-associated subtype with a high cPP score. Genes
such as CARNS1 and RBFOX1 were altered by both aging and PD, while QDPR and SELENOP exhibited PD-specific
dysregulation. These findings were validated using RNA-FISH in human substantia nigra tissue.

Peak-to-gene linkage analysis identified 89 PD-associated SNP loci with cell-type—specific regulatory changes, including
five within the MAPT locus enriched in disease-associated oligodendrocytes. CellChat analysis revealed extensive
remodeling of cell-cell communication networks during aging and PD.

Our results reveal cell-type—specific epigenomic and transcriptomic changes in the aging midbrain and uncover a
previously unrecognized role for oligodendrocytes and OPCs in PD pathogenesis, highlighting their potential contribution
to disease vulnerability and progression.

Keywords : Aging, Oligodendrocytes, OPC, Parkinson's disease, single-cell
Acknowledgements : This work is supported by NIH 1R01-NS100919, 1RF1-NS128607, and Rutgers Robert Wood
Johnson Medical School Fund
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Targeting the Resolution of Neuroinflammatory Signaling in Synucleinopathies.

Jae-Kyung 'Jamise' Lee

Physiology and Pharmacology, University of Georgia, ATHENS, GA, USA

To advance understanding of the interplay between peripheral immune cells and a-synuclein
(a-syn) pathology, this study focuses particularly on natural killer (NK) cells, a subset of innate
immune lymphocytes. We previously demonstrated that NK cells are present in the brain parenchyma of individuals
with Parkinson’s disease (PD) and have the capacity to clear aggregated a-syn. In a preclinical mouse model of PD,
depletion of NK cells worsened motor symptoms and increased a-syn pathology, suggesting a protective role for these
cells. Here, we investigated whether systemic infusion of NK cells could mitigate a-syn pathology, neurodegeneration, and
neuroinflammation in M83 transgenic mice using the PFF a-syn model. Mice received intrastriatal injections of recombinant
PFF a-syn followed by systemic NK cell transfers. Motor deficits were assessed using clasping tests, and pathological
outcomes were evaluated by quantifying phosphorylated a-syn (pSer129) and dopaminergic neuron loss. Our results
demonstrated that NK cell treatment improved motor performance, reduced a-syn aggregation in the substantia nigra pars
compacta (SNpc) and brainstem, and attenuated dopaminergic neurodegeneration. Mass cytometry (CyTOF) immune
profiling revealed decreased CNS immune cell infiltration and dampened neuroinflammation, without evidence of aberrant
peripheral immune activation. These findings indicate that NK cells can actively resolve neuroinflammation and limit a-syn
pathology, supporting their potential as a novel immunotherapeutic strategy for PD.

Keywords : NK cells, neuroinflammation, a-synuclein, Parkinson’s disease, immunotherapy
Acknowledgements : This study was supported by MJFF Research Grant ID MJFF-019068 and NIH/NINDS RO1NS119610-01.
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Coniferaldehyde confers neuroprotection by restoring PKM2 and inhibiting JAK2/STAT3 in a
3-NP-induced Huntington’s disease mouse mode

Ayooluwa Gabriel Ibiayo’, Peeraporn Varinthra', Mukundan Nagarajan, Ingrid Y Liu’

'Institute of Medical Sciences, Tzu Chi University, Hualien, Taiwan
*Molecular Biology and Human Genetics, Tzu Chi University, Hualien, Taiwan

Huntington’s disease (HD) is a devastating neurodegenerative disorder characterized by progressive motor
decline and neuronal loss, lacking effective disease-modifying therapies. The neurotoxin 3-nitropropionic
acid (3-NP) is widely used to model HD pathologies. Coniferaldehyde (CFA) is a naturally occurring phenolic
compound derived from dietary and medicinal plants, recognized for its anti-inflammatory, antioxidant, and

free radical-scavenging properties. While its neuroprotective potential has been demonstrated in several disease models, its
role in 3-NP-induced HD-like pathology remains undetermined. This study investigates CFA's potential as a disease-modifying
neuroprotective agent in a 3-NP mouse model of HD, focusing on its underlying Janus kinase 2/signal transducer and activator
of transcription 3 (JAK2/STAT3)inked oxidative, metabolic, and inflammatory mechanisms. Neurological deficits, including
motor coordination, were assessed by rotarod and open-field tests. Histological endpoints included Nissl and TUNEL staining
for neuronal integrity and apoptosis, DHE fluorescence for ROS, and immunofluorescence for IL-6 and PKM2. In silico docking
examined CFAs binding to STAT3, and Western blot quantified p-STAT3, GFAP, IL-1i3, and iINOS levels in striatal lysates.
CFA treatment improved 3-NP-induced motor deficits and preserved striatal neuron morphology, with a reduction in TUNEL-
fluorescence intensity. CFA attenuated ROS accumulation, restored PKM2 expression, modulated astrocytic GFAP upregulation,
and reduced inflammatory markers (IL-6, IL-1B, and iNOS). Molecular docking revealed high-affinity interactions of CFA within
STAT3 domains, and CFA treatment decreased JAK2-mediated Tyr705 phosphorylation of STAT3. These findings demonstrate
that CFA targets interconnected oxidative, metabolic, and inflammatory pathways, supporting its potential as a disease-modifying
therapeutic candidate for HD.

Keywords : Coniferaldehyde, Huntington’s disease, JAK2/STAT3 signaling, PKM2, Neuroinflammation
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Mitochondrial proteostasis and mitophagy: Role of CHCHD10 in ALS and FTD

Tian Liu", Liam Wetzel', Zaheen Bukhari’, Xinming Wang', Xingyu Zhao',
Alexa Woo', David Kang'?

'Pathology, Case Western Reserve University, Cleveland, OH, USA
2VA, Louis Stokes VA Medical Center, Cleveland, OH, USA
*Molecular Medicine, University of South Florida, Tampa, FL, USA

Mutations in CHCHD10 are associated with ALS-FTD spectrum disorders, which are characterized by cytoplasmic
TDP-43 pathology. TDP-43 inclusions and FTD/ALS-linked CHCHD10 mutations similarly induce mitochondrial
defects in respiration, fusion/fission, mtDNA stability, and cristae structure. In this study, utilizing CHCHD10 transgenic
mouse variants (WT, R15L, & S59L), TDP-43 transgenic mice, human FTLD-TDP brains, isolated mitochondria, and
recombinant proteins, we present in vivo evidence that CHCHD10 mutations drive disease-pertinent impairments
in long-term synaptic plasticity and motor unit function, which are underpinned by CHCHD10 and phospho-TDP-43
pathologies originating from CHCHD10-mediated mitochondrial proteostasis and mitophagy. CHCHD10 colocalizes
with phospho-TDP-43 in brains of mutant CHCHD10 transgenic mice and human FTLD-TDP patients, and insoluble
CHCHD10 tightly correlates with insoluble TDP-43 in human brains. In vitro, recombinant CHCHD10 S59L enhances
the size of TDP-43 aggregates, whereas recombinant CHCHD10 WT reduces TDP-43 aggregate size. Accordingly,
CHCHD10 WT expression significantly mitigates TDP-43 pathology in TAR4 mice and rescues TDP-43-induced
impairments in synaptic integrity and long-term synaptic plasticity. Additionally, we demonstrate that ALS/FTD-linked
CHCHD10 mutations impair mitophagy flux and mitochondrial Parkin recruitment, whereas wild-type CHCHD10
(CHCHD10 WT) enhances these measures. Specifically, CHCHD10 R15L and CHCHD10 S59L mutations reduce
PINK1 levels by increasing PARL activity, whereas CHCHD10 WT produces the opposite results through its stronger
interaction with PARL, suppressing its activity. Importantly, FTD brains with TDP-43 pathology demonstrate disruption
of the PARL-PINK1 pathway and that experimentally impairing mitophagy promotes TDP-43 aggregation. Thus, we
provide herein new insights into mechanisms of ALS-FTD pathogenesis by CHCHD10 through both mitochondrial
proteostasis and mitophagy.

Keywords : Mitophagy, Mitochondria, CHCHD 10, Amyotrophic lateral sclerosis (ALS), Frontotemporal dementia (FTD)
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CHCHD2 dysfunction links the mitochondria-lysosome axis to proteinopathy and brain
aging.
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“Psychiatry, Case Western Reserve University, Cleveland, OH, USA
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*Institute for Transformative Molecular Medicine, Case Western Reserve University, Cleveland, OH, USA
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®Molecular of Medicine, University of South Florida, Tampa, FL, USA
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"%VA, Louis Stokes VA Medical Center, Cleveland, OH, USA

Mutations in CHCHD2 are associated with Lewy body disorders (LBDs), including Parkinson’s disease (PD). While
the PD-linked CHCHD2 T61I mutation induces age-related PD-like phenotypes, the role of wild type (WT) CHCHD2
during brain aging remains unclear. Here, we demonstrate that CHCHD2 declines with age and that CHCHD2 WT
expression protects against age-related neuroinflammation, dopaminergic neuron loss, insoluble protein accumulation,
and aberrant mitochondrial and lysosomal ultrastructure. By contrast, CHCHD2 T61l accelerates such age-related
phenotypes together with axonal degeneration and cognitive deficits. Mechanistically, we identify the mitochondria-
lysosome axis, including lysosomal proteases cathepsin B (CTSB) and cathepsin L (CTSL), as critical players in
CHCHD2-related changes. CHCHD2 T61I preferentially binds CTSB and CTSL and reduces their levels, inducing
lysosomal membrane permeability and impairing a-synuclein fibril clearance. In humans, CTSB declines with CHCHD2
in LBD brains. Overall, these findings implicate CHCHD2 as a critical regulator of neuronal resilience to aging and
disease through the mitochondria-lysosome axis.

Keywords : chchd2, mitochondria, lysosome, Parkinson's disease, Lewy body disease
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In vivo and in vitro studies on turnover of voltage-gated ion channels at the axon initial
segments of mammalian neurons

Daisuke Yoshioka', Kohei Yamamoto', Takafumi Kawai', Kenji Sakimura®,
Manabu Abe?, Yoshifumi Okochi', Yasushi Okamura’

'Department of Physiology, Graduate School of Medicine, The University of Osaka, Suita, Osaka 565-0871, Japan
*Department of Cellular Neurobiology, Brain Research Institute, Niigata University, Niigata 951-8585, Japan

The axon initial segment (AIS) is crucial for triggering action potentials and controlling neuronal excitability. It contains
a high density of voltage-gated sodium and potassium channels, and sometimes GABA(A) receptors, receiving input
from inhibitory neurons. AIS structure is flexible—its length and position can change depending on neural activity,
disease, or aging. However, how its structure and ion channels are regulated is still not well understood.
To explore this, we studied how ion channels cluster at the AIS. Using genetic and imaging techniques, we examined
the membrane expression of KCNQ2/3 and Nav1.6 channels in mouse neurons. We introduced a Halo-tagged KCNQ3
subunit into hippocampal neurons and found that a mutant with reduced activity was less targeted to the AlS. This
suggests that KCNQ2/3 channel activity may influence its localization to the AlS.
We also investigated Nav1.6 channel turnover using a mouse model that distinguishes newly made proteins by
fluorescent color changes. Our latest data show how Nav1.6 turnover varies over time and space, both in cell cultures
and in living mice.

Keywords : voltage-gated sodium channel, KCNQ2/3 channel, axon initial segment, protein turnover
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Unique short-term synaptic plasticity between human cortical pyramidal neurons compared
to other mammalian species such as mouse and non-human primate

Mean-Hwan Kim

Dept. of Brain Sciences, DGIST, Daegu, Republic of Korea

Evolutionary expansion of supragranular layers (i.e., Layers 2/3) in mammalian cortex is one of
hallmark features to explain unique human intelligence such as creativity and social interaction. Six-
layered mammalian cortex is composed of nhumerous cortical columns, where each column is functioning as individual
modules to compute different cognitive tasks. Circuits dynamics within cortical column are governed by 1) local synaptic
connections between multiple cell types in excitatory pyramidal and inhibitory interneurons, and 2) their short-term
synaptic dynamics with circuit motifs such as recurrent excitation, and feedback inhibition, etc.
In this presentation, | will demonstrate short-term synaptic dynamics between excitatory pyramidal neurons, from
excitatory to fast-spiking inhibitory interneurons respectively in layer 2/3 human cortex compared to mouse (temporal
area, and V1) and non-human primate cortices (inferior temporal gyrus). Based on our finding of species-specific
synaptic plasticity (i.e., temporal dynamics), we are currently building a computational model to provide mechanical
understanding of species differences.

Keywords : evolution, cerebral cortex, cortical column, synaptic transmission, plasticity
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Towards understanding GABAergic synaptic signaling

JIWON UM"?

'Department of Brain Sciences, DGIST, DAEGU, Republic of Korea
“Center for Synapse Diversity and Specificity, DGIST, DAEGU, Republic of Korea

Synapses, the fundamental units of neural circuits, are essential for transferring, processing, and
computing information in the brain. A precise balance between synaptic excitation and inhibition is crucial for proper
brain function, and disruption of this balance has been implicated in various neurological disorders, including autism
spectrum disorders (ASDs). In this talk, | will present recent findings that highlight collybistin, a GABAergic synapse-
specific signaling protein, as a potential ASD causative factor. Novel mutations in the ARHGEF9 gene encoding
collybistin have been identified in individuals with ASD, underscoring its clinical relevance. Our data demonstrate that
collybistin-mediated inhibitory synaptic function in the medial prefrontal cortex is critical for proper phosphorylation of
gephyrin—a key scaffolding protein at inhibitory synapses—and for regulating ultrasonic communication in mice. We
further show that ASD-associated collybistin mutations disrupt these processes, providing a mechanistic link between
GABAergic synaptic dysfunction and behavioral phenotypes. These findings offer new insights into the molecular
underpinnings of ASDs and suggest promising strategies for therapeutic intervention.

Keywords : GABAergic synapse, Gephyrin, Collybistin, Autism spectrum disorder, Phosphorylation
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The ion channels modulating the reward circuit in the nucleus accumbens

Se-Young Choi

Department of Physiology, Seoul National University School of Dentistry, Seoul, Republic of Korea

The nucleus accumbens (NAc) plays a pivotal role in reward-related behaviors, including motivation
and decision-making, and is often referred to as the brain’s "pleasure center." Consequently, the
modulation of synaptic transmission of neural circuits connecting the NAc to higher-order neurons is believed to be
crucial for memory and behaviors associated with reward and addiction. Given this, unidentified modulators that
influence ion channel activity and synaptic transmission of the NAc neurons have garnered considerable attention.
Recently, we demonstrated that both the knockdown of TRPA1 expression in the NAc and pharmacological inhibition
of TRPA1 activity led to a reduction in drug-seeking behavior and reward responses in cocaine-exposed mice. We
found that the neuronal activity of D1R-expressing medium spiny neurons is essential for the impact of TRPA1 KD on
cocaine-CPP and synaptic transmission in the NAc core. Additionally, we observed that acetylcholine plays a regulatory
role in effort-based motivated and reward behaviors, functioning as a modulator of NAc circuits via its effects on
D1R-expressing medium spiny neurons. These findings offer new insights into the mechanisms linking ion channels
to cocaine-induced reward behaviors and underscore the importance of ion channels as key regulators of reward
processing, motivation, and addiction-related behavior.

Keywords : lon channel, nucleus accumbens, synaptic transmission, reward circuit, addiction
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From bench to bedside - advancing neuromodulation therapy for intractable epilepsy

Hyang Woon Lee

Ewha Womans University

Epilepsy, characterized by abnormal and excessive neural activity, presents a significant challenge
in neurology, especially when it fails to respond to conventional medical treatments. This talk will
introduce the ongoing field of seizure network modeling and the promising neuromodulation therapy

using focused ultrasound (FUS). The main topic of this talk is the application of low-intensity focused ultrasound (LIFU)
as a noninvasive neuromodulation strategy. Recent studies have demonstrated the potential of FUS to effectively
modulate epileptic activity. For example, in-vivo animal research has demonstrated that FUS can suppress epileptic
seizures by targeting specific neuron populations in the hippocampus. Furthermore, future clinical applications of
neuromodulation therapies for various neuropsychiatric disorders, particularly epilepsy, have been proposed, highlighting
its therapeutic potential. This talk aims to bridge the gap between computational neuroscience and clinical applications,
providing insight into the transformation of neuromodulation therapies. Attendees will gain an understanding of how
integrating seizure network modeling and focused ultrasound technology can pave the way for innovative treatments for
intractable epilepsy.

Keywords: Neuromodulation, Epilepsy, Focused ultrasound, In-vivo animal research, Clinical applications

$17-2

Bidirectional neuronal control of epileptiform activities by repetitive transcranial focused
ultrasound

Jinhyoung Park

Sungkyunkwan University

Repetitive stimulation procedures have been used in neuromodulation techniques to induce
persistent excitatory or inhibitory brain activity. The directivity of modulation is empirically regulated by
modifying the stimulation length, interval, and strength in electrical or magnetic stimulation methods.

However, bidirectional neuronal modulations using ultrasound stimulations are rarely reported. This study presents
bidirectional control of epileptiform activities with repetitive transcranial focused ultrasound stimulations in a rat model
of drug-induced acute epilepsy. We found that repeated transmission of elongated (40 s), ultra-low pressure (0.25
MPa) ultrasound with long enough repetition interval length of 40 s can fully suppress epileptic activities in electro-
encephalography and cerebral blood volume measurements, while the change in bursting intervals from 40 to 20 s
worsens epileptic activities even with the same burst length. Furthermore, the suppression induced by 40 s long bursts
was transformed to excitatory states by a subsequent transmission train repeating 500 ms long strong bursts with
the interval of 30s. Bidirectional modulation of epileptic seizures with repeated ultrasound stimulation are achieved by
regulating the changes in glutamate and y-Aminobutyric acid levels, as confirmed by measurements of expressed c-Fos
and GADG65 in immunohistochemistry and multitemporal analysis of y-Aminobutyric acid levels and glutamate in the
cerebrospinal fluid obtained via microdialysis before, during and after the ultrasound stimulation.

Keywords: Ultrasound brain stimulation, Epileptiform activity, Bidirectional neuromodulation, y-Aminobutyric
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Personalized virtual brain modeling to optimize brain stimulation towards clinical applications

Sora An

Department of Electronic and Electrical Engineering, Ewha Womans University, Seoul, Republic of Korea

Neuromodulation therapies are increasingly explored as treatments for neurological and psychiatric
conditions. However, individual variability in brain structure and dynamics limits the efficacy and generalizability
of such interventions. In this work, we present a personalized virtual brain twin (VBT) modeling framework
designed to simulate and optimize neuromodulation protocols tailored to each individual's anatomical and

functional brain characteristics. We demonstrate two proof-of-concept applications of the proposed VBT framework. First, we
apply the VBT framework to simulate deep brain stimulation (DBS) in patients with treatment-resistant depression. The individual
model identifies the engagement of distinct white matter tracts and elicits event-related potentials (ERPs) depending on the
stimulation sites, demonstrating the potential of this approach for personalized optimization of DBS. Second, we utilize the VBT
to explore auricular vagus nerve stimulation (aVNS) strategies aimed at enhancing cognitive function in aging populations.
The simulation reveals that the modulatory effects of aVNS may vary depending on individual structural or functional brain
states, indicating the importance of personalized stimulation strategies in aging-related cognitive interventions. These findings
demonstrate the potential of the VBT framework to support personalized neuromodulation, bridging computational modeling
with clinical applications. This approach may evolve into a digital platform for predicting and optimizing therapeutic outcomes in
neuromodulation.

Keywords : Virtual brain twin, Precision medicine, Brain stimulation therapies

Acknowledgements : This research was supported by the Basic Science Research Program through the National
Research Foundation of Korea (NRF) funded by the Ministry of Education (RS-2022-NR075832, RS-2023-00248701)
and the Ministry of Science and ICT (MSIT) (RS-2022-NR070151, RS-2024-00461617) and by the Bio&Medical
Technology Development Program of the NRF funded by the Korean government (MSIT) (RS-2024-00401794).
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Neuromodulatory focused ultrasound for epilepsy: cutting-edge advances and future directions

Hao-Li Liu

Department of Electrical Engineering, National Taiwan University, Taipei, 106 Taiwan

Focused ultrasound (FUS) has emerged as a transformative neuromodulation and therapeutic

tool for central nervous system (CNS) disorders. With advances in neuronavigation-guided focused

ultrasound, precision-targeted interventions for blood-brain barrier opening (BBBO), neuromodulation have become

increasingly feasible. Recent clinical trials have demonstrated the efficacy of FUS in treating conditions such as epilepsy

and recurrent glioblastoma, while preclinical studies reveal promising neuromodulatory effects via mechanical-sensitive

ion channel modulation. Besides, the integration of real-time acoustic emission feedback and advanced transducer

array design has enhanced safety and efficacy, paving the way for expanded CNS applications. This presentation will

explore the engineering and clinical advancements in FUS technology, its role in brain therapy, and the potential for
future applications in CNS disorders.

Keywords : Focused ultrasound, phased array, neuronavigation, neuromodulation, epilepsy
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Human nerve tissue engineering approach for developing aging model: a novel tool for
high-throughput screening of anti-aging molecules

Varsha Pai V, Abhishek Kumar Singh

Manipal Centre for Biotherapeutics Research, Manipal Centre for Biotherapeutics Research, Manipal,
Karnataka, India

Brain aging is a complex process characterized by cognitive decline, neurodegeneration, and
reduced neural plasticity. Conventional 2D and animal models often fail to recapitulate the intricacies of human brain
aging, highlighting the need for more accurate systems. This study presents a novel three-dimensional (3D) brain aging
model using a neural tissue engineering approach involving Wharton’s jelly-derived mesenchymal stem cells (WJ-
MSCs) and polycaprolactone/gelatin (PCL/gelatin) scaffolds, which mimic the brain extracellular matrix. WJ-MSCs
were isolated, characterized, and differentiated into neurons on electrospun PCL/gelatin for 20 days. The differentiated
neurons were characterized by the expression analysis of neural markers such as Nestin, NeuN, Synapsin-1, PSD95,
and PSA-NCAM. To induce aging, differentiated neuronal tissue was treated with D-galactose (300 mM), which triggered
oxidative stress and cellular senescence. The scaffolds demonstrated high porosity, mechanical strength, and flexibility
while maintaining cytocompatibility. 3D models presented reduced oxidative stress and apoptosis, enhanced autophagy,
and increased expression of neuronal and autophagy markers (LC-3B, Beclin1, ULK, Nestin, Synapsin-1, PSD95,
and PSA-NCAM). To validate the model’s utility for therapeutic screening, we tested chlorogenic acid (CGA), a natural
polyphenol which have been known for its anti-aging effects and antioxidant properties. Treatment with CGA significantly
improved neuronal viability, reduced senescence markers, and promoted neuroprotection. This 3D aging model closely
mimics physiological features of the human aging brain and offers a scalable, high-throughput-compatible system for
studying neural aging and screening neuroprotective compounds such as CGA. It represents a significant advancement
toward translational brain aging research.

Keywords : Nerve tissue engineering, Cellular senescence, Apoptosis, Oxidative stress, Autophagy
Acknowledgements : The authors acknowledge the Manipal Academy of Higher Education (MAHE), Manipal,
Karnataka, India, for supporting the study. Varsha Pai is thankful to MAHE, Manipal, for providing the Dr. TMA Pai
Research Fellowship. The study is supported by the Intramural Fund (MAHE/CDS/PHD/IMF/2023) provided by MAHE,
Manipal.
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Why do we self-medicate? Knowledge gained from animals in nature.

Michael A. Huffman

Institute of Tropical Medicine, Nagasaki University, Nagasaki, Nagasaki Prefecture, USA

The ability to self-medicate exists across the animal kingdom. Animals treat themselves and sometimes
others with a wide variety of plants, minerals, and even other animals to protect against parasites, wounds,
reproductive function, stress, and fatigue. The modes of medication are equally diverse, including passive
prevention, ingestive-therapeutic treatment, topical preventative or therapeutic application of substances to

skin, fur, or feathers, and fumigation of habitats. Similarities across distant taxa point to a long, evolutionarily stable continuum of
medicative strategies for the maintenance of health. Instinctual and cognitive processes should play an interactive role, allowing
an individual to access the complex and ever-changing resource base and navigate the infectious disease landscape in which
it lives. Medicative behaviors can arise from a combination of instinct, associative learning, and social interactions. When an
individual experiences malaise, gustatory responses have been shown to shift and develop into a preference for limited amounts
of such toxic items, resulting in medicinal benefits. Animals living in multi-generational societies can leam from observing the
behavior of the self-medicator about which part of a particular medicinal resource can be ingested and how, in the same way,
dietary information is acquired by the young and maintained in a group as a cultural tradition. Subsequently, they can leam to
associate similar relief if taken when sick themselves. The same combination of instinct and individual and social leaming can
explain the evolution and emergence of medication behaviors in a wide variety of animals, from apes to ants. Learning more
about these medicating strategies in a variety of animal species will help us to better understand the interplay between instinct
and cognition and their roles in our self-medicating behavior.

Keywords : Animals self-medication, Dietary selection, Homeostasis, Parasitosis, Evolution
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Gut microbial metabolites link dietary history to appetite regulation in Drosophila

Emma C. Spillman’, Jing W. Wang'**

'Neurosciences Graduate Program, “Department of Neurobiology, UC San Diego, La Jolla, California
92093, USA, ®Institute of Molecular Physiology, Shenzhen Bay Laboratory, Shenzhen, China

All metazoan guts harbor commensal communities, from a dozen bacterial species in Drosophila to
hundreds in humans. Here, we condition flies with diets containing varying levels of protein and sugar to investigate the
impact of dietary history on the interaction between commensal gut bacteria and feeding adaptation in Drosophila. We
find that appetite increases with dietary protein, dependent on total gut bacteria content, and enhanced by a drug that
promotes the growth of short-chain fatty acid (SCFA)-producing gut bacteria. Lactiplantibacillus is a potential source of
butyrate, while Acetobacter produces acetate. Mono-association with Acetobacter or Lactiplantibacillus increases food
intake. Mutant strains unable to produce acetate or butyrate have lesser effects. Finally, adding acetate or butyrate to
conditioning diets recapitulates the appetitive effect of Acetobacter and Lactiplantibacillus, respectively. Our findings
suggest that protein-enriched diets enhance appetite by promoting the interaction between commensal bacteria and the
host, with bacterial SCFAs as a conduit.

Keywords : Gut-brain axis, Enteroendocrine cells, Neuropeptide, Short-chain fatty acids, Microbiome
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Bidirectional Modulation of the Gut-Microbiome-Brain Axis: Mechanistic and Translational
Insights from Bottom-Up and Top-Down Approaches

Mauro Costa-Mattioli'?

'Altos Labs, Bay Area Institute, 1300 Island Drive Redwood City, California, USA.
*Department of Neuroscience, Baylor College of Medicine, Houston, TX, USA.

The gut-microbiome-brain axis is a bidirectional communication system that plays a vital role in regulating
host physiology and overall fitness. While extensive evidence from our lab and others supports bottom-
up modulation—where gut microbes influence brain function and behavior—direct evidence for top-down

modulation, in which the brain shapes the gut microbial ecosystem, has remained limited.

In this presentation, | will first focus on bottom-up modulation. | will show how the bacterium Lactobacillus reuteri consistently
reverses social deficits across multiple mouse models of autism spectrum disorder (ASD). | also will discuss the underlying
mechanisms and signals through which L. reuteri modulates brain function and behavior. Moving to clinical translation, | will share
findings from our recent clinical trial in children with ASD, where L. reuteri treatment led to improvements in social behavior—
highlighting the translational potential of this safe and well-characterized microbial strain.

I will finally switch focus to top-down modulation. Using a brain-targeted molecular genetic approach, | provide direct evidence
that persistent (not acute) activation of the brain can act as a selective pressure that affects the stability and diversity of the gut
microbial ecosystem. These findings provide a novel perspective on how neural activity can shape the microbial ecosystem. In
conclusion, this work underscores the reciprocal nature of gut-brain interactions and reveals new opportunities for developing
integrated microbial interventions to improve social function and overall health.

Keywords : Neurological disorders, Gut-Microbiome-Brain Axis, Social impairment, Microbial interventions.
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Complex Interplay of Hormonal, Neuronal Responses by Gut-Brain Axis to a Deficit in
Essential Amino Acids

Boram Kim', Seongju Lee’, Jong-Hoon Won', Hyeyeon Bae',

Dongwoo Kim', Byungkwon Jung', Makoto |. Kanai*, Yangkyun Oh®,
Won-Jae Lee?, Greg S. B. Suh'’

"Department of Biological Sciences, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Republic of Korea
*National Creative Research Initiative Center for Hologenomics School of Biological Sciences, Seoul National University, Seoul, Republic of Korea
*Department of Life Science, Ewha Womans University, Seoul, Republic of Korea

*Departments of Cell Biology, Neuroscience NYU Grossman School of Medicine New York, NY, USA

A deficit in protein can trigger a nutrient-specific appetite; however, the mechanism underlying this process remains
poorly understood. Here, we found that a set of distinct neuronal and systemic mechanisms is activated in the
microbiome-gut-brain axis to induce an essential amino acids (EAA) specific appetite. In Drosophila, EAA deprivation
increases the expression of CNMa in the gut enterocyte, which activates enteric neurons and ellipsoid body neurons
in the brain to promote the intake of EAAs. By contrast, CNMa inhibits the activity of sugar-sensing DH44 neurons,
thereby reducing sugar intake. Protein deprivation in mice also results in an increased appetite for EAAs that occurred
independently of FGF21 and required spinal pathway. Together, we propose the fundamental mechanisms underlying
the maintenance of EAA homeostasis across species.

Keywords : Nutrient-specific appetite, Essential amino acids, Gut-brain axis, Post-ingestive nutrient sensing, Drosophila
and mouse
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Chronic exposure to air pollutants impaired memory performance via elevating gut
microbial metabolites in a mouse model

Akhlag Hussain, Suk-yu Yau

Rehabilitation Science, The Hong Kong Polytechnic University, Hong Kong, Hong Kong, China

Exposure to fine particulate matter (PM2.5) is epidemiologically linked to neurological disorders, yet
the molecular mechanisms mediating its effects on brain function remain poorly understood. Here, we
demonstrate that chronic PM2.5 exposure impairs cognition via a gut-liver—brain axis in C57BL/6J mice. Mice received
intratracheal instillations of PM2.5 (2.5 pg/ul) or artificial lung fluid three times weekly for three weeks. PM2.5-exposed
mice exhibited increased depression- and anxiety-like behaviors in the forced swim and open field tests, alongside
deficits in working and spatial memory in the novel object recognition and Y-maze tasks. These behavioral impairments
correlated with reduced adult hippocampal neurogenesis (Ki67[ and DCX[ cells), impaired long-term potentiation,
and downregulation of synaptophysin and GluA1 in the hippocampus. Mechanistically, PM2.5 exposure elevated
circulating levels of the gut microbiota-derived metabolite trimethylamine N-oxide (TMAQ), concomitant with increased
hippocampal endoplasmic reticulum (ER) stress. Pharmacological inhibition of TMAO synthesis with dimethyl butanol
or dietary supplementation with resveratrol, which reduces ER stress, ameliorated both behavioral and hippocampal
deficits. These findings reveal a mechanistic pathway by which PM2.5 induces cognitive impairment through the gut—
liver—brain axis, highlighting potential therapeutic targets for pollution-induced neurotoxicity.

Keywords : PM2.5, hippocampal plasticity, gut-liver—brain axis, Trimethylamine N-oxide (TMAQ), endoplasmic reticulum
stress
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Channel Synapse Mediates Neurotransmission of Upper Airway Protective Chemoreflexes

Akiyuki Taruno

Department of Molecular Cell Physiology, Kyoto Prefectural University of Medicine, Kyoto, Kyoto, Japan

Neural reflexes to chemicals in the throat protect the lungs from aspiration and infection, and are
thus crucial for survival. Dysfunction in these reflexes represents an unmet medical need. Despite
their importance, the molecular and cellular mechanisms underlying these reflexes remain largely

unclear. Meanwhile, the recent discovery of channel synapses between epithelial chemosensory cells and afferent
nerves, characterized by synaptic vesicle-independent, CALHM1/3 channel-mediated neurotransmitter (ATP) release,
has revealed a previously unknown mechanism of body-brain interactions through these synapses. In this study using
mice, by combining a whole-body survey for channel synapses with single-cell transcriptome analyses, we discovered
subclasses of the Pou2f3" chemosensory epithelial cell family, a.k.a. tuft cells, in the throat that communicate with vagal
neurons via the channel synapse. These epithelial cells express Tas2Rs, a set of G protein-coupled receptors for diverse
noxious chemicals, and trigger airway protective reflexes in response to luminal Tas2R ligands. Targeted optogenetic
stimulation of these Pou2f3" chemosensory cells also initiated these reflexes. Furthermore, upon stimulation, these cells
release ATP, and the associated reflexes were abolished by Calhm3 knockout and pharmacological inhibition of ATP
receptors on vagal neurons, demonstrating the involvement of the purinergic channel synapse for neurotransmission.
Together, these findings identify Pou2f3" epithelial cells with channel synapses as previously unrecognized
chemosensory end organs for airway protective reflexes and their molecular signaling pathways, advancing our
understanding of airway defense mechanisms and offering distinct therapeutic targets.

Keywords : Cough, Swallow, Synapse, Bitter, Tuft
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Understanding and targeting the taste system of dangerous mosquitoes

Lisa Baik'?, Gaélle Talross?, Sydney Gray?, Himani Pattisam?,
Taylor Peterson®, James Nidetz®, Felix Hol?, John Carlson’

'Entomology and Nematology, University of California Davis, Davis, CA, USA
*Molecular, Cellular, and Developmental Biology, Yale University, New Haven, CT, USA

Mosquitoes are dangerous vectors of deadly diseases. The taste system controls many insect behaviors but is greatly
understudied in mosquitoes. Little is known about how tastants are encoded in mosquitoes or how they regulate critical
behaviors. Here we examine how taste stimuli are encoded by the Aedes albopictus mosquito, a highly invasive disease
vector. We investigate how taste cues influence biting, feeding, and egg laying. We find that neurons of the labellum, the major
taste organ of the head, differentially encode a wide variety of human and other cues. We identify three functional classes
of taste sensilla with an expansive coding capacity. Unexpectedly, in addition to excitatory responses we discover strikingly
prevalent inhibitory responses, which are predictive of biting behavior. Certain bitter compounds suppress physiological and
behavioral responses to sugar, suggesting their use as potent stop signals against appetitive cues. Complex cues, including
human sweat, nectar, and egg-laying site water, elicit distinct response profiles from the neuronal repertoire. We identify key
tastants on human skin and in sweat that synergistically promote biting behaviors. Transcriptomic profiling identifies taste
receptors that might be targeted to disrupt behaviors. Our study sheds light on key features of the taste system that suggest
new ways of manipulating chemosensory function and controlling mosquito vectors.

Keywords : Mosquitoes, Gustation, Chemosensation, Vector Biology, Behavior
Acknowledgements : This work was supported by NIH Grants F32DC019250 and K99DC021504 Dr. Lisa S. Baik and
R01 DC02174, R01 DC04729, and R01 DC11697 to Dr. John R. Carlson
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Regional, cell-type, and modal specification of taste bud organoids.

Yong Taek Jeong

Department of Pharmacology, Korea University College of Medicine, Seoul, 02841, Korea

Humans can recognize and distinguish at least five basic taste modalities: sweet, bitter, salty, sour,
and umami. This ability stems from the cellular heterogeneity of taste buds, the primary sensory organs
for gustation. Although taste cells have been classified into distinct types based on their morphology, gene expression,
and response to tastants, the molecular heterogeneity, developmental programs, and mechanisms by which these cells
acquire modality-specific functions remain incompletely understood.
Here, using taste bud organoid models, we reconstruct the differentiation trajectories of individual taste cell lineages.
This approach has allowed us to precisely delineate cell type-specific differentiation programs and to induce taste
cell formation even in the anterior lingual epithelium, which harbors taste buds rarely. Furthermore, we propose novel
strategies to direct the differentiation of Type |l taste cells toward specific taste modalities, offering new insights into the
fundamental processes of taste cell development and function.

Keywords : Taste buds, organoids, stem cells, differentiation
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Taste bud connectome: patterns of connectivity in a dynamic sensory organ

Courtney Wilson

Cell & Developmental Biology, University of Colorado School of Medicine, Aurora, CO, USA

Mammalian taste buds contain 50-100 epithelial-derived taste cells which are renewed repeatedly and
allow for the detection of five basic taste qualities: sweet, bitter, umami, salty, and sour. Approximately
half of the taste cells in a bud are glialHike, while others express receptors that respond to one or more
taste modalities and synapse onto taste nerves carrying taste information to the CNS. The degree of

specificity of connectivity between taste cells and afferent nerve fibers has consequences for taste quality coding as well as
the process of taste cell renewal. We mapped the “connectome” of several mouse taste buds using Serial Blockface Electron
Microscopy (sbfSEM), which allows the volumetric examination of whole and partial taste buds at high resolution. In our detailed
reconstruction of nerve fibers and taste cells, we find that afferent nerve fibers tend to receive synapses from taste cells of a
single type, suggesting that some taste fibers carry information pertaining to one taste quality. A few fibers in each bud, however,
receive synapses from cells of differing types, indicating that at least some fibers carry multimodal taste quality information.
Taste bud renewal complicates this picture somewnhat: while taste bud cells are renewed continuously, taste nerve fibers are long-
lived and must adapt to an ever-changing peripheral sensory organ. Nerve fibers presumably disconnect from dying taste cells
and reconnect to newly mature taste cells. Our datasets contain several cells whose ultrastructural features are consistent with
apoptosis. The nerve fibers in contact with these dying cells show synapses in various stages of degradation. Interestingly, many
of these nerve fibers appear to be fragments that no longer connect to the main intragemmal nerve fiber network. This suggests
that nerve fiber fragmentation may be a part of the nerve remodeling process.

Keywords : Taste, Connectome

Acknowledgements : | would like to thank my colleagues who contributed to the project design, tissue preparation, data analysis,
and advice: Dr. Tom Finger, Dr. Rob Lasher, Dr. Ruibiao Yang, Yannick Dzowo, Dr. Emesto Salcedo, and Dr. Jack Kinnamon. |
would also like to thank our collaborators Dr. Graham Kidd and Emily Benson at the Cleveland Clinic in Cleveland, Ohio, USA for
imaging the tissue blocks.
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Cellular basis of non-sweet aftertaste in artificial sweeteners

Geehyun Lee"?, Myunghwan Choi"?

'School of Biological Science, Seoul National University, Seoul, Republic of Korea
“The Institute of Molecular Biology and Genetics, Seoul National University, Seoul, Republic of Korea

Artificial sweeteners convey stronger sweetness with much lower calories compared to natural
sugars and thus highly demanded among patients suffering from diabetes and obesity. However, unpleasant non-
sweet aftertaste is reported from certain artificial sweeteners, discouraging their usage. Here we suggest that the
aftertastes of artificial sweeteners are encoded by the sour sensing type Il taste bud cells, thereby reporting a novel
functional role of them. Using in-vivo functional imaging of genetically-targeted type Il cells in fungiform taste buds, we
observed that a subpopulation of sour-sensing type llI cells exhibits calcium activity in response to sweet offset, which
can be referred as “sweet OFF response”. Series of pharmacological inhibition experiments suggested that certain
sweeteners hyperpolarize type Il cells via opening pH sensitive potassium channels, and the washout of sweeteners
cause rebound potential via t type voltage gated calcium channels. Analogous to the off-response in auditory neurons
and thalamic neurons, we suggest that sweet off-response is a post inhibitory rebound. Since pH sensitive potassium
channels are involved in sweet OFF responses, we tested the hypothesis that direct increase of pH might cause a
similar OFF response. Application and washout of alkaline substance triggered OFF response, inhibited by the same
pharmacological agents. This further supports the involvement of pH sensitive potassium channels in sweet OFF
response and suggests that type Il taste cells are able to encode alkaline stimuli along the canonical acidic stimuli. In
line with the psychophysics studies upon unpleasant aftertaste of the sweeteners, mice expressed aversion against the
“OFF responsive” sweeteners. Taken together, these results suggests that unpleasant aftertaste of certain sweeteners
are due to OFF response elicited by type Ill cells and emphasize a novel functional role of type Il taste bud cells.

Keywords : Artificial sweetener, Aftertaste, Alkaline, Type lll taste bud cells, In vivo calcium imaging
Acknowledgements : This work was supported by Samsung Science and Technology Foundation under Project Number
SSTF-BA2002-14 and the NRF of Korea grant funded by the Korea government (2020R1A5A1018081).
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Behavioral Improvement Through /In Vivo Base Editing in a Mouse Model of Snijders Blok-
Campeau Syndrome

Zilong Qiu

Songjiang Research Institute, School of Medicine, Shanghai Jiao Tong University, Shanghai, China

Snijders Blok-Campeau Syndrome (SNIBCPS) is a rare neurodevelopmental disorder caused by

mutations in the CHD3 gene. Here, we report a de novo single-nucleotide variant (c.C3073T, p.R1025W)

in CHD3 identified in a child with SNIBCPS, which leads to accelerated degradation of the CHD3 protein. Using a

Chd3*""*"* knock-in mouse model, we observed impaired vocalization, cognition, and autism-like behaviors. To address

these deficits, we developed an improved TadA-embedded adenine base editor (TeABE) and delivered into the mouse

brain via Adeno-associated virus (AAV). Base editing in vivo significantly restored CHD3 protein levels in the mouse

brain and ameliorated various behavioral abnormalities. Furthermore, we validated the AAV-mediated delivery efficacy

of TeABE in nonhuman primate, highlighting its translational potential. These findings establish in vivo base editing as a
promising therapeutic strategy for SNIBCPS and pave the way for clinical applications targeting brain disorders.

Keywords : Snijders Blok-Campeau Syndrome, CHD3, base editing, mouse, monkey
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From mouse to cell models of autism

Toru Takumi

Biological Psychiatry, Kobe University School of Medicine, Kobe, Japan

Substantial evidence suggests that chromosomal abnormalities, including copy number variations
(CNV), contribute to autism risk. The duplication of human chromosome 15q11-13 is one of the most
frequent cytogenetic abnormalities associated with autism spectrum disorder (ASD). Using chromosome engineering,
we established a mouse model with a 6.3-Mb duplication of the conserved region on mouse chromosome 7. This 15q
dup mouse is the first CNV model of ASD and a founder mouse for the forward genetics of a developmental brain
disorder. Our multi-dimensional approach reveals that 15q dup mice exhibit not only impaired social behavior but also
spine phenotypes, serotonin abnormalities, and excitatory/inhibitory imbalance. Using synapse phenotypes, we identified
a critical gene within the duplication. To collect a systematic CNV model, we developed a next-generation chromosome
engineering technique. With this technique, we established a library of ES cell models with CNVs observed in ASD. | will
discuss our recent analyses, primarily focusing on CNV cell models, and outline our new direction in understanding the
pathophysiology of ASD.

Keywords : autism, ES cell, CNV, mouse model, chromosome
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New therapeutic methods for ASD

Mihyun Bae

Center for Synaptic Brain Dysfunctions, IBS, Daejeon, Republic of Korea

Autism Spectrum Disorder (ASD) is a complex neurodevelopmental condition with diverse

etiologies, and the heterogeneous nature of disease presentation and risk genes have made treatment

especially difficult. Fortunately, excitatory/inhibitory (E/l) imbalance in neural circuits has emerged as a convergent

pathophysiological mechanism. In this study, we investigated therapeutic strategies aimed at restoring E/I balance in

genetically validated mouse models of ASD. Through a combination of pharmacological and/or genetic interventions,

we modulated inhibitory tone and excitatory drive. Behavioral assays revealed significant improvements in core ASD-

like phenotypes, including social interaction deficits and repetitive behaviors, following treatment. Electrophysiological

recordings confirmed a normalization of synaptic activity toward physiological E/I ratios. Our findings highlight the

therapeutic potential of targeting E/l imbalance as a unifying mechanism in ASD and provide a translational framework
for future clinical intervention strategies.

Keywords : ASD, E/l imbalance, Therapeutics
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Using oxytocin to treat autism: insights from animal models

Xiang Yu

School of Life Sciences, Peking University, China, China

Oxytocin plays diverse functional roles, contributing to regulation of socio-emotional and socio-sexual
behaviors, sensory processing, learning and memory, modulation of stress and pain systems, as well
as homeostatic, metabolic and autonomic responses. Reduction in oxytocin level, as well as SNPs in oxytocin receptor,
are associated with autism. Oxytocin nasal spray has been clinically tested for autism treatment in a number of trials, with
mixed results. More mechanistic insight from animal studies can contribute towards more effective treatment strategies.
In previous work, we show that pleasant social touch can increase the firing of oxytocin neurons in the paraventricular
hypothalamus (PVH), as well as promote social interaction and preference for the social touch context (Yu et al., Neuron,
2022, PMID: 35045339). This effect is blocked in oxytocin knockout mice, and can be mimicked by chemogenetic activation
of PVH oxytocin neurons. Here, we further show that a genetic autism model has oxytocin system deficits, starting from early
development and extending until adulthood. Intraperitoneal injection (i.p.) injection of oxytocin and chemogenetic activation
of PVH oxytocin can rescue the oxytocin neuronal firing rates, as well as social interaction and sensory processing deficits.
These results underscore restoration of oxytocin neuronal firing as a potential strategy for autism treatment.

Keywords : Autism, Oxytocin, PVH, ASD

Acknowledgements : We thank Prof. Toru Takumi for autism mouse model. We thank colleagues at Peking University
for suggestions and comments. This work was funded by grants from the National Science Foundation of China, and
the Ministry of Science and Technology of China.
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Multiscale molecular imaging and phenotyping of the human brain based on polymer
hydrogel

Juhyuk Park

Department of Materials Science and Engineering, Seoul National University, Seoul, Republic of Korea

Understanding the spatial organization, morphology, and connectivity of cells is fundamental
to uncovering how biological systems function and where they deteriorate. However, current
technologies fall short in capturing the detailed architecture of individual cells within the larger, intact
structure of human organs. This limitation becomes particularly evident when studying complex

systems like the human brain, where preserving fine-scale cellular details across large tissue volumes is essential.
To address this challenge, we developed an advanced polymer hydrogel-based platform that employs mELAST technology, combined
with specialized mechanical devices and computational tools. This innovative system enables the simultaneous acquisition of multiscale,
multidimensional data from individual cells embedded within intact, slab-scale human brain tissues, preserving structural integrity
throughout the process.

We demonstrated the remarkable capability of this platform by examining Alzheimer’s disease pathology across various scales, showcasing
its effectiveness in capturing intricate cellular changes and mapping neural connectivity within human brain tissues. By providing clear,
high-resolution images of complex tissue structures, this system allows for a more comprehensive understanding of disease mechanisms.
Ultimately, our platform represents a significant advancement in the study of complex biological systems, offering valuable insights into
nomal function and disease progression. Furthermore, it opens new possibiliies for developing next-generation therapeutic strategies
through detailed, multiscale analysis of cellular networks and interactions.

Keywords : Tissue clearing, Brain imaging, Hydrogels, Molecular phenotyping, Alzheimer's disease
Acknowledgements : This work was supported by the NIH (1-DP2-ES027992, U01MH117072), the Institute for Basic
Science (IBS-R026-D1), JPB Foundation (PIIF and PNDRF), and NCSOFT Cultural Foundation, under supervision of
Prof. Kwanghun Chung at MIT.
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Fixative eXchange (FX)-seq: Scalable Single-nucleus RNA Sequencing Analysis of PFA-
fixed or FFPE Tissue

Chang Ho Sohn

Graduate School of Medical Science and Engineering, KAIST, Daejeon, Republic of Korea

Despite widespread availability of clinical formalin-fixed paraffin-embedded (FFPE) samples for
human genomic studies, single-nucleus RNA sequencing (snRNA-seq) of these samples has been
challenging due to low reverse transcription (RT) yields. Here, we present Fixative-eXchange (FX)-seq,

a scalable snRNA-seq method for heavily paraformaldehyde (PFA)-fixed and FFPE samples that enhances RT yield by
removing PFA crosslinks while preventing RNA leakage through regiospecific crosslinking. We validated our protocol by
analyzing over 500k nuclei across multiple samples, including PFA-fixed tissue, FFPE blocks, and FFPE/H&E-stained
sections from mouse brain and human clinical cancer specimens. This revealed diverse mouse brain cell types, rare
tumor populations, and cancer-specific transcriptome changes in pathologically annotated FFPE sections. Application to
perfused and PFA-fixed mouse brain tissues enabled precise regional dissection for snRNA-seq, yielding reproducible
transcriptome data across various cell types without bias toward glia cells. FX-seq advances basic and clinical research
by enabling single-nucleus transcriptome profiling of PFA-fixed and FFPE specimens.

Keywords : single nucleus RNA seq, FFPE, single cell transcriptomics

Acknowledgements : This work was supported by grants from Institute for Basic Science (IBS-D01-026), National
Research Foundation (NRF) of Korea, funded by the Ministry of Science and ICT (RS-2021-NR061245, RS-2021-
NR055513, and RS-2024-00441161).
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Longitudinal optical imaging of the deep brain through the intact mouse skull

Wonshik Choi

Department of Physics, Korea University

Optical imaging of deep brain structures in vivo is fundamentally challenged by strong light scattering

and aberrations from the skull and brain tissues. Here, we present an imaging approach that enables

high-resolution visualization of neuronal and myelination dynamics through the intact mouse skull. Using a reflection

matrix imaging framework combined with computational adaptive optics at a wavelength of 1.3 uym, we precisely

measure and correct complex skull-induced aberrations. This method preserves diffraction-limited resolution at depths

corresponding to cortical layer 4, enabling label-free tracking of cortical myelination from 3 to 10 postnatal weeks in the

same animals. The non-invasive nature of the technique avoids surgical perturbation of neural development and allows

repeated measurements over weeks, offering unprecedented opportunities to study brain maturation, learning-related

myelination, and neurodegenerative processes. Our results establish a powerful optical platform for chronic deep-brain
imaging through intact scattering barriers, paving the way for broad applications in neuroscience research.

Keywords : Reflection matrix imaging, Adaptive optics, Deep brain imaging, Myelination, Non-invasive microscopy
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Engineering interventional neuro-omics: where viral vectors meet 3D spatial biology

Min Jee Jang

Bioengineering, University of lllinois Urbana-Champaign, Urbana, IL, USA

Spatial omics has emerged as a revolutionary technology in modem biology, providing crucial insights into
the molecular architecture of intact biological systems with unprecedented detail. Moving beyond its traditional
observational nature, recent incorporation of genetic technologies has opened new avenues for interventional
omics, enabling researchers to capture cellular connectivity, perturbation responses, and dynamic molecular

processes alongside gene expression readouts. Despite its transformative potential, the field remains in its infancy, facing
significant challenges including dependence on transgenic animals, poor sensitivity and coverage, and limited scalability. Aiming
to advance interventional omics at the whole-brain level, | will introduce our multifaceted efforts in engineering systemic viral
vectors and 3D spatial omics technologies. First, we have engineered a series of adeno-associated virus (AAV) vectors for highly
efficient, brain-targeted gene delivery across the blood-brain barrier. This viral toolkit provides unprecedented access to the entire
brain, enabling systematic introduction of diverse genetic and molecular tools without requiring transgenic animals. Second, we
have developed a highly sensitive spatial transcriptomics platform capable of detecting both endogenous and AAV transcripts
in intact 3D brain tissues. This integrated approach allows us to simultaneously map natural gene expression patterns and
genetically encoded information in their native 3D tissue contexts. Our current efforts focus on enhancing the target specificity of
viral gene delivery while expanding the depth and scalability of our 3D spatial omics platform. With the rapid expansion of genetic
technologies—exempilified by recent developments of molecular barcoding, lineage tracing, and activity recording systems—our
integrated platform will provide essential infrastructure for next-generation neuroscience research.

Keywords : Spatial transcriptomics, Viral vectors, AAV, Gene delivery
Acknowledgements : This work is supported by NARSAD Young Investigator grant (28907) from Brain and Behavior
Research Foundation and Roy J. Carver Cheritable Trust grant (25-6023).
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Presynaptic mitochondrial capture mechanism during synapse formation

Kazuki Tsujimura’, Kota Ando’, Kotaro Hirayama', Tomoyuki Yoshida?,
Christian Hoffmann?®, Dragomir Milovanovic®, Yusuke Hirabayashi'

'Graduate School of Engineering, The University of Tokyo, Tokyo, Japan
*Faculty of Medicine, University of Toyama, Toyama, Japan
*Molecular Neuroscience, German Center for Neurodegenerative Disease, Berlin, Germany

Synapses play a central role in neural activity as sites of information transmission, and their properties must be

tightly regulated. Mitochondria are actively transported along axons, but as neurons mature, they become preferentially
localized to presynaptic sites. There, mitochondria modulate synaptic transmission by regulating cytosolic Ca2[]
dynamics. Notably, only about half of excitatory presynaptic boutons in the cerebral cortex contain mitochondria,
suggesting that their presence or absence shapes the properties of individual presynaptic boutons, thereby contributing
to synaptic diversity and neural circuit complexity. While proper presynaptic localization of mitochondria is crucial for
neural network function, the fundamental mechanism by which transported mitochondria are specifically arrested at
presynaptic sites remains uncler.
In this study, we developed a novel Live Correlative Light and 3D Electron Microscopy (Live-3D CLEM) method by
integrating live fluorescence imaging with 3D electron microscopy. By combining this method with synapse induction
via synaptic adhesion molecules, which allows spatiotemporal control of synapse formation, we tracked presynaptic
development in primary cultured cortical neurons. Live-3D CLEM captured the moment mitochondria stalled at
developing presynaptic sites and allowed analysis of the associated ultrastructure. Through this analysis, we revealed
that clustered synaptic vesicles (SVs) were associated with stalled mitochondria, suggesting a shared mechanism
for SV clustering and mitochondrial capture. Furthermore, we established a reductionist system reconstituting SV-like
vesicle clusters in non-neuronal cells and showed they are sufficient to retain mitochondria outside neurons. In this
symposium, we will discuss how SV clustering compartments capture mitochondria. Our findings propose a novel model
for regulating mitochondrial localization within axons, offering insights into synaptic diversity and function.

Keywords : Mitochondria, Presynaptic sites, Synaptic vesicle cluster, Live-3D CLEM
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Neural basis of motion sickness

Hojoon Lee

Department of Neurobiology, Northwestern University, Evanston, lllinois, USA

Nausea is evoked by the interoception of distressful physiological changes occurring within the

body. When these signals reach the brain and are interpreted as a potential threat or disruption to

homeostasis, the unpleasant sensation of nausea arises. However, there remains a critical gap in the fundamental

understanding of how distress is sensed by the brain and how this is communicated to other physiological systems. | will

present our recent work focusing on motion sickness (originating in the brain) rather than chemically induced nausea
(originating in the viscera), thereby providing an orthogonal view into the cellular and circuit mechanisms of nausea.

Keywords : Nausea, Motion, Brainstem, NTS
Acknowledgements : This work was supported in part by the Whitehall Foundation and the Brain Research Foundation.
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Molecular dissection of area postrema and its role in nausea

Chuchu Zhang

Physiology, UCLA, Los Angeles, California, USA

Nausea is an unpleasant sensation of visceral malaise often accompanied by vomiting. Nausea
responses are evolutionarily beneficial behaviors to avoid or expel toxins, but they can also be
maladaptive, as therapeutics for cancer and diabetes induce nausea as a major side effect. Current
anti-emetic drugs have only limited efficacy, so, new strategies for nausea are needed and may be

enabled by a mechanistic understanding of how the sensation of nausea arises, which is largely unknown. Known as
the “chemoreceptor trigger zone” for nausea, the area postrema was identified by classical lesion studies as a brain
structure that mediates nausea responses. Unlike other parts of the nervous system, neurons in the area postrema
occupy a unique anatomical location outside the blood-brain-barrier, allowing them to be regulated by humoral factors.
Using single-nucleus RNA-sequencing combined with genetic approaches for cell-selective activation, ablation, and
gene knockout and rescue, we have recently identified a population of the area postrema excitatory neurons that, in
response to emetic cues, induce nausea-associated aversive behaviors in mice. Clinically relevant receptors were
identified in these aversion promoting neurons, such as receptors for glucagon-like peptide 1 (GLP1) and cytokine
GDF15. These neurons project to the midbrain aversive learning pathway, providing a circuit-based mechanism for
the observed responses. Finally, we also identified area postrema inhibitory neurons that projected locally and elicited
inhibitory currents in the nausea-promoting area postrema excitatory neurons. Targeted activation of the area postrema
inhibitory neurons counteracted nausea-associated poison responses evoked by area postrema excitatory neurons.
Altogether, we have uncovered the basic organization of area postrema nausea circuitry and provided a framework
towards understanding, predicting, and therapeutically controlling nausea.

Keywords : nausea, intereoception, circumventricular organ, visceral sensation, aversive
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Analysis of spinal output circuits in chronic pain

Seungwon (Sebastian) Choi

Psychiatry, UT Southwestern Medical Center, Dallas, Texas/USA, Republic of Korea

Pain is initiated by the activation of nociceptors that innervate the skin and internal organs.
Nociceptive signals are propagated into the spinal cord and then transmitted to the brain by spinal
cord projection neurons (PNs). These spinal PNs are attractive therapeutic targets for pain treatment
because nociceptive signals emanating from the periphery are channeled through these spinal cord
output neurons en route to the brain to produce pain sensations. Spinoparabrachial (SPB) neurons, a major population
of spinal PNs that innervate the lateral parabrachial nucleus of the pons, represent an ideal neuronal population for
developing new approaches to treat pain because they convey touch and pain information to higher brain centers
that control the affective aspects (i.e., emotional “feelings”) of touch and pain. Previously, we showed that Tacr?” and
Gpr83" SPB neurons form two largely-nonoverlapping subdivisions of the SPB pathway that cooperate to convey
tactile, thermal and noxious signals from the spinal cord to the brain. To further define the contribution of each SPB
subdivision to pain sensation and associated behavioral responses to noxious stimuli, we have begun to examine the
effects of acute silencing of Tacr1" and Gpr83" SPB neurons, individually or simultaneously, on nocifensive behaviors. In
addition, to determine if neuropeptide signaling mediated by either TACR1, GPR83 or both in the spinal cord is required
for pain transmission, we also have begun to examine acute and neuropathic pain behaviors following spinal cord-
specific deletions of the Tacr? and Gpr83 genes using mouse lines that harbor conditional alleles of Tacr1 and Gpr83
in conjunction with spinal cord specific Cre lines. Collectively, these behavioral analyses will provide insights into the
functions of Tacr1™ and Gpr83" SPB neurons and neuropeptide signaling mediated by the TACR1 and GPR83 GPCRs
in acute and neuropathic pain and may reveal novel therapeutic targets for treating pain.

Keywords : pain, parabrachial nucleus, spinal cord
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Feeling the pressure: PIEZO ion channels in urinary mechanosensation

Yasmeen Hamed', Vikram Joshi?, Luis Romero®, Olivia Solomon*®, Max Odem'®,
Eskarleth Lopez Gonzalez', Valeria Vasquez’, Arthur Beyder*, Kara L. Marshall"*®

'Department of Neuroscience, Baylor College of Medicine, Houston, Texas, 77030, USA

*Enteric NeuroScience Program (ENSP), Division of Gastroenterology and Hepatology, Mayo Clinic, Rochester, Minnesota 55905.

*Department of Biochemistry and Molecular Biology, McGovern Medical School, University of Texas

Health Science Center at Houston, Houston, Texas 77030, USA

“Department of Physiology and Biomedical Engineering, Mayo Clinic, Rochester, Minnesota 55905

®Jan and Dan Duncan Neurological Research Institute at Texas Children's Hospital, Houston, Texas 77030, USA.
®*Howard Hughes Medical Institute, Baylor College of Medicine, Houston, Texas, 77030, USA

Mechanical force sensation is critical for driving physiology. For example, bladder stretch alerts us to find a bathroom and
intiates reflexes that sustain urination. Despite their importance, the mechanosensory systems that govern internal processes
are not well understood. We previously discovered that the mechanosensory ion channel PIEZO2 is essential to detect bladder
filling and drives urinary reflexes. Normal reflex function and urinary control is impaired with aging or common pathologies
like bladder pain and inflammation, which cause many difficulties and a lower quality of life in humans. Specifically, we find
that PIEZO1 activity in smooth muscle contributes to age-related urinary dysfunction, and we can modulate mechanosensory
function through dietary fatty acid supplementation to rescue these deficits. Mechanosensation becomes painful in the context
of cystitis and inflammation, but find paradoxically we found that signaling through PIEZO2 in neurons seems to inhibit pain
phenotypes. This indicates low-threshold inputs from the bladder inhibit nociceptive activity. This opens up new questions
about how low-threshold mechanical force sensation is integrated with chemosensory signals in the context of bladder
inflammation, and all together highlights the importance of understanding mechanosensation in healthy and disease states.

Keywords : Bladder, Mechanosensation, PIEZO1, PIEZO2, Pain
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llluminating the brain: new tools to unravel how neuronal networks generate complex behaviors

Olivia Andrea Masseck '

'Neuromodulatory Circuits, University of Cologne, Cologne, NRW, Germany
“Synthetic Biologie, University of Bremen, Bremen, Bremen, Germany

Understanding how neuronal networks generate complex behavior is one of the central goals of
neuroscience. Neurotransmitters and neuromodulators play a crucial role in information flow between neurons,
and deciphering their dynamics as well as their effects on neuronal activity is key to understanding their behavioral relevance.
In this talk, | will introduce PinkyCaMP, a new red-shifted genetically encoded calcium indicator (GECI) based on
mScarlet (Fink et al. 2024). PinkyCaMP outperforms existing red-shifted calcium sensors in brightness, photostability, and
optogenetic compatibility. It is well tolerated by neurons, showing no toxicity or aggregation, both in culture and in vivo.
Additionally, I will present sDarken, a novel family of genetically encoded serotonin (5-HT) sensors based on the native 5-HT,
receptor and circularly permuted GFP (Kubitschke et al., 2022). sDarken sensors exhibit high fluorescence in the unbound state
and decrease fluorescence upon 5-HT binding. Variants with different serotonin affinities enhance versatility in serotonin imaging.
These sensors demonstrate excellent membrane expression, high specificity, and a superior signal-to-noise ratio, enabling
detection of endogenous serotonin release and in vivo imaging. To overcome the limitations of intensity-based fluorescent
measurements, we are now implementing fluorescence lifetime imaging (FLIM) as a novel readout for serotonin dynamics.

Keywords : genetically encoded calcium sensors, serotonin, liftetime, imaging
Acknowledgements : Thank you to the incredible team of the Masseck Lab, our collaboration partners, and the funding
agencies for their invaluable support.
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Modulatory synapses in the brain: new biological features and functions of dopaminergic
and serotonergic synapses

Jae-Ick Kim

Department of Biological Sciences, Ulsan National Institute of Science and Technology, Ulsan, Republic of Korea

Diffuse modulatory systems, such as the dopaminergic and serotonergic systems, are essential in the brain
for broadly regulating diverse neural functions, including motor control, reward processing, emotions, and
mood. Despite their functional importance, the comprehensive biological features and functions of modulatory
synapses in the central nervous system remain poorly understood. In this talk, we introduce novel biological

principles and functions of serotonergic and dopaminergic synapses in the hippocampus and striatum, respectively. First, using
electrophysiology, optogenetics, immunohistochemistry, and confocal imaging, we demonstrate that synaptic transmission from
raphe nuclei di-synaptically influences neuronal activity in hippocampal CA1 neurons. Importantly, this raphe-driven synaptic
transmission critically regulates hippocampal synaptic plasticity through VGLUT3-dependent glutamate co-transmission.
Furthermore, this modulation is predominantly mediated by CCK-expressing interneurons in the hippocampus. In the second
part of the talk, we present evidence indicating that dopaminergic presynaptic boutons in the striatum are primarily engulfed by
microglia, but not astrocytes. Additionally, this microglia-dependent engulfment of dopaminergic boutons is dynamically regulated
by the activation state of dopamine neurons and significantly affects the functional properties of dopamine synapses in the
striatum. Together, these findings reveal previously unrecognized mechanisms by which modulatory synapses dynamically
shape neural circuitry and function, offering potential insights into the pathophysiology of various neurological disorders.
Keywords : Raphe-driven glutamate co-transmission, CCK interneurons, Dopamine boutons engulfment, Microglia, Striatum
Acknowledgements : This research was supported by the Mid-Career Researcher Program (NRF-2023R1A2C1006489)
and the Bio & Medical Technology Development Program (NRF-2021M3A9G8022960, NRF-2022M3E5E8017907) of
the National Research Foundation (NRF) funded by the Korean government (MSIT).
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Rapid eye movement sleep is initiated by basolateral amygdala dopamine signaling in mice

Emi Hasegawa', Ai Miyasaka®, Katsuyasu Sakurai*”,
Yoan Cherasse?, Yulong Li*, Takeshi Sakurai*®

'Graduate School of Pharmaceutical Sciences, Kyoto University, 6-29, Yoshida-Shimo-Adachi-cho, Sakyo-ku, Kyoto, Japan
“International Institute for Integrative Sleep Medicine, University of Tsukuba, 1-1-1 Tennodai, Tsukuba City, Ibaraki, Japan
*Faculty of Medicine, University of Tsukuba, 1-1-1 Tennodai, Tsukuba City, Ibaraki, Japan

“School of Life Sciences, Peking University, Yiheyuan Road, Haidian District,Beijing, China

The sleep cycle alternates between REM (rapid eye movement) and NREM (non-rapid movement) sleep, which is a
highly characteristic feature of sleep. However, the mechanisms by which this cycle is generated are totally unknown.
We found that a periodic transient increase of dopamine (DA) level in the basolateral amygdala (BLA) during non-rapid
eye movement (NREM) sleep terminates NREM sleep and initiates REM sleep. DA acts on dopamine receptor D2
(Drd2)-expressing neurons in the BLA to induce a transition from NREM to REM sleep. This mechanism also plays a
role in cataplectic attack, which is a pathological intrusion of REM sleep into wakefulness in narcoleptics. These results
show a critical role of DA signaling in the amygdala in REM sleep regulation and provide a neuronal basis of sleep cycle
generation.

Keywords : Mice, REM sleep, Dopamine, Amygdala, Cataplexy
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Serotonergic Modulation of Structural Knowledge for Flexible Behavior

Jung Ho Hyun

'Department of Brain Sciences, Daegu Gyeongbuk Institute of Science & Technology (DGIST), Daegu, Republic of Korea
“Biomedical Sciences & Engineering Major of Interdisciplinary Studies, Daegu Gyeongbuk Institute of
Science and Technology (DGIST), Daegu 42988, Republic of Korea

*Center for Synapse Diversity and Specificity, DGIST, Daegu 42988, Republic of Korea

Cognitive flexibility is fundamental to high-level brain function, yet underlying neuronal mechanisms
remain unclear. While orbitofrontal cortex (OFC) lesions impair choice behavior and serotonin depletion disrupts reversal
learning (RL), how flexibility is encoded by neurons is unknown. The key question is understanding how new information
updates without losing existing memories. We examined DRN-OFC circuits using high spatiotemporal resolution
techniques. Optogenetic stimulation of serotonergic inputs facilitated RL, while inhibition slowed learning. Serotonin
depolarizes the membrane potential and enhances OFC network activity. Miniscope and two-photon Ca2+ imaging
showed serotonin boosted Ca2+ transients at dendritic spines. Serotonergic inputs triggered rapid reorganization of
OFC ensemble activity when task rules changed, accelerating adaptation to new contingencies. OFC neurons encoded
task rules hierarchically, distinguishing local stimulus-reward associations from global task contexts. These results
suggest serotonin-primed neurons exhibit increased excitability following a non-Hebbian hyperexcitable model, leading
to expanded ensemble sizes and memory linking between events. Thus, cognitive flexibility is encoded via state-
dependent mechanisms orchestrated by serotonergic modulation, rather than specific cell types or pathways. These
findings provide insights into cognitive learning and psychiatric disorders characterized by inflexibility.

Keywords : Cognitive flexibility, OFC, Serotonin, Reversal learning, Ensemble
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Axon regeneration and functional rewiring after adult central nervous system injury
Kai Liu

Division of Life Science, Department of Chemical and Biological Engineering, SIAT-HKUST Joint
Laboratory for Brain Science, State Key Laboratory of Nervous System Disorders, The Hong Kong
University of Science and Technology

In contrast to the peripheral nervous system, axons in the adult mammalian central nervous system typically
do not undergo spontaneous regeneration following injury. Axon regeneration failure poses a significant barrier to
achieving functional recovery following neurotrauma, such as injuries to the spinal cord or optic nerve. Our study has
mostly focused on the intrinsic mechanisms that regulate axon regeneration. We aim to build a research program
investigating axon regeneration at the molecular, cellular, and system levels. Our research group has made discoveries
in understanding the cell signaling pathways and mechanisms that control the process of axon regeneration. These
findings offer a chance to investigate the role of regenerating axons, rebuild disrupted neural circuits, and develop
potential therapeutic approaches following central nervous system injury.

Keywords : Axon regeneration, Retinal ganglion cells, Visual pathway injury, Spinal cord injury
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Targeting Microtubule Dynamics to Promote Axon Regeneration

Eun Mi Hur

College of Veterinary Medicine, Seoul National University, Seoul, Republic of Korea

In contrast to the central nervous system, neurons in the peripheral nervous system regenerate

axons spontaneously after injury. Microtubules are the building blocks of axons, and axon regeneration

occurs through polymerization of microtubules. Neuronal microtubules are heavily modified by various post-translational

modifications (PTMs), which have been suggested to regulate the stability and dynamics of the polymer, as well as

the interaction with a myriad of microtubule-associated proteins. In this study, we found that peripheral nerve injury

induces specific changes in tubulin PTMs and alters the levels of multiple enzymes mediating tubulin PTMs. Moreover,

modulating the expression levels of these enzymes by overexpression or knock-down approaches altered the speed

of regenerative axon growth both in primary cultures and in vivo after sciatic nerve injury. These findings suggest that

tubulin PTM controls intrinsic axon growth capacity and that targeting the regulatory mechanism of tubulin PTMs might
provide ways to promote axon regeneration.

Keywords : Microtubule, Axon, Regeneration, Posttranslational modification, Nerve injury

Acknowledgements : This work was supported by the Research Institute for Veterinary Science at Seoul National
University and the National Research Foundation funded by the Korean government (MSIT) (RS-2024-00338713, RS-
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Disease Research Center SRC program RS-2021-NR060088).
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Path toward vision restoration through promoting optic nerve regeneration and reconnection

Kevin Park', Noah Mathe?

'Ophthalmology and Neuroscience, Peter O’'Donnell Jr. Brain Institute, University of Texas Southwestern
Medical Center, Dallas, USA
*Ophthalmology and Neuroscience, University of Texas Southwestern Medical Center, Dallas, USA

Optic nerve injury leads to irreversible vision loss due to the limited regenerative capacity of retinal
ganglion cells (RGCs) in mammals. Understanding and enhancing optic nerve regeneration is a critical step toward
developing effective therapies for blinding diseases such as glaucoma and optic neuropathies. In this study, we use
mouse models to investigate the molecular and cellular mechanisms underlying optic nerve regeneration. By combining
targeted genetic manipulations, viral vector-mediated gene delivery, and single-cell transcriptomic profiling, we identify
key pathways and cell types involved in promoting axonal regrowth and reconnection after injury. Additionally, we assess
functional recovery using electrophysiological and behavioral assays to correlate anatomical regeneration with visual
function. Our findings highlight novel regenerative pathways and suggest combinatorial strategies that significantly
enhance RGC survival and axon regeneration. This work contributes to the broader effort of CNS repair research and
establishes a foundation for future translational approaches aimed at vision restoration.

Keywords : Axon regeneration, Visual system, Neuroprotection, Axon guidance, Non-coding RNA
Acknowledgements : This work was supported by grants from the National Eye Institute (NEI) RO1EY032542,
P30EY030413 (K.K.P), and Challenge Grant from Research to Prevent Blindness (K.K.P).
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Immune modulation of CNS fibrosis

Jae Kyu Lee

Miami Project To Cure Paralysis, University of Miami School of Medicine, Miami, Florida, USA

Fibrosis is a critical pathological feature in spinal cord injury (SCI) and other neurological disorders,
contributing significantly to impaired recovery and long-term dysfunction. This process, characterized
by excessive extracellular matrix deposition and scar formation, is intricately regulated by the innate immune system.
The dynamic interplay between macrophages and fibroblasts shape the fibrotic response, mediating both protective
and detrimental outcomes. This presentation explores the underlying mechanisms through which the immune system
orchestrates fibrosis in the context of SCI, focusing on the role of macrophages and fibroblast subtypes. Additionally, it
examines parallels in other neurological conditions, such as multiple sclerosis and stroke, to identify common immune
pathways influencing fibrosis and scar resolution. This research highlights potential therapeutic strategies aimed at
modulating the immune response to mitigate fibrosis, enhance neural regeneration, and improve functional outcomes.
Understanding the immune-fibrosis axis opens new avenues for targeted interventions, offering hope for better recovery
trajectories in patients with neurological injuries and diseases. This investigation underscores the importance of
interdisciplinary approaches to deciphering the complexities of immune system involvement in central nervous system
repair and fibrosis regulation.

Keywords : spinal cord injury, fibrosis, macrophages, fibroblasts, regeneration
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Neuroimmune interaction in post-stroke plasticity and functional recovery

Hyung Soon Kim', Byung Gon Kim?

'Department of Brain Science, Ajou University School of Medicine, Suwon, 16499, Republic of Korea,
“Department of Brain Science, Department of Neurology, Ajou University School of Medicine, Suwon,
16499, Republic of Korea

Emerging evidence suggests that neuroimmune regulation determines stroke severity, tissue damage, and long-term
functional outcomes through coordinated peripheral-central nervous system interactions. The complex interplay between
nervous and immune systems fundamentally shapes neuroplasticity and outcomes following ischemic stroke. Within
this neuroimmune landscape, arginase-1 (Arg1) serves as a critical mediator of immune cell phenotypes, particularly
in anti-inflammatory macrophages associated with inflammation resolution and tissue repair. However, its precise
role in orchestrating neuroimmune crosstalk during poststroke recovery remains incompletely understood. This study
elucidates how Arg1-mediated neuroimmune interactions influence poststroke recovery and inflammatory milieu. Arg1
expression increases in a time-dependent manner, peaking at 7 days after photothrombotic stroke in mice, with cellular
mapping revealing predominant expression in LysM-positive infiltrating macrophages. Using conditional knockout
(cKO) mice, we examined how macrophage-expressed Arg1 modulates neuroimmune communication. Unexpectedly,
Arg1 cKO in LysM-positive macrophages significantly enhanced skilled forelimb motor function recovery, revealing
a detrimental role in neuroimmune regulation. Mechanistically, Arg1 deficiency promoted beneficial neuroimmune
interactions by reducing pathological microglial synaptic elimination and enhancing tissue repair processes. In vitro
experiments demonstrated that macrophage Arg1 activity directly modulates microglial synaptic phagocytosis, providing
evidence for this neuroimmune interaction. These findings highlight the significance of peripheral-central immune
crosstalk in stroke pathophysiology and demonstrate that precise neuroimmune regulation is crucial for optimal recovery.
Our results position neuroimmune interface modulation as a fundamental therapeutic strategy, with Arg1 representing a
key regulatory node determining stroke outcomes.

Keywords : Neuro-immune interaction; Stroke; Arginase-1; Functional recovery; Synapse elimination
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Bestrophins: structure, function and diseases

Aaron Owiji, Alec Kittredge, Jiali Wang, Yu Zhang, Tingting Yang

Ophthalmology, Columbia University, New York, USA

Bestrophins are a family of Ca**-activated anion channels with important (patho)physiological
implications in the eye and the brain. In particular, bestrophin-1 (Best1) is predominantly expressed in
the retinal pigment epithelium (RPE), and mutations in the human BEST1 gene result in a spectrum
of macular degenerative diseases collectively known as bestrophinopathies; bestrophin-2 (Best2) is

located in non-pigmented epithelium (NPE) of the ciliary body, participating in the regulation of intra-ocular pressure
(IOP). By cryogenic electron microscopy (cryo-EM), we solved the high-resolution structures of wild-type human
Best1 and Best2 in various states, elucidating the gating mechanisms of these channels that underlie their distinct
electrophysiological characteristics. Intriguingly, we identified key enzymes in glutamate metabolism as interacting
regulators of bestrophin channels: 1) glutamine synthetase (GS) extends the ion conducting pathway of BEST2 through
its central cavity and inhibits BEST2 channel function in the absence of intracellular glutamate, but sensitizes BEST2
to intracellular glutamate, which promotes the opening of BEST2 and thus relieves the inhibitory effect of GS; 2) both
isoforms of glutamic acid decarboxylases (GAD65 and GADG67) interact with Best1 and promote Best1-mediated
CI” currents, while only GAD65 tunes the functions of Best1 as a GABA receptor and a neurotransmitter conducting
channel. These findings shed light on the physiological roles and regulations of bestrophins in the neural system, and
inspire new strategies and targets for the treatment of bestrophin-associated diseases.

Keywords : Bestrophin, Calcium-activated anion channel, Anion transport, Glutamate metabolism, Retinal disease
Acknowledgements : National Institute of General Medical Sciences (NIGMS), National Eye Institute (NEI), Research to
Prevent Blindness (RPB), Irma T. Hirschl Trust, Schaefer Research Scholars Program, Simons Foundation, Center on
Membrane Protein Production and Analysis (COMPPA), National Center for Cryo-EM Access and Training (NCCAT),
Columbia Cryo-EM Core
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Molecular insight into the structural and functional modulation of bestrophin1 channel

Hyun-Ho Lim

Neurovascular Unit Research Group, Korea Brain Research Institute, Daegu, Republic of Korea

Bestrophin 1 (BEST1) channels are calcium-activated CI' channels involved in diverse physiological

processes, including gliotransmitter release in astrocytes. Interestingly, BEST1 orthologs share high
amino acid sequence identity in the N-terminal region (~370 residues), but exhibit only marginal identity in the C-terminal
region (~150-200 residues). While human and chicken BEST1 orthologs have been extensively studied, the structural
and functional properties of mouse BEST1 (mBEST1) remain poorly understood. To address this gap, we characterized
mBEST1 using whole-cell patch-clamp recordings, surface biotinylation assays, and single-particle cryo-electron
microscopy (cryo-EM). Additionally, to investigate the molecular basis underlying the functional differences between
human and mouse BEST1 channels, we performed immunoprecipitation-mass spectrometry (IP-MS) to identify proteins
that specifically interact with hBEST1. This analysis revealed PYCRS, the terminal enzyme in proline biosynthesis, as a
specific binding partner of hBEST1. The interaction was further validated through co-immunoprecipitation, size-exclusion
chromatography, and split-GFP reconstitution assays. The functional consequences of the hBEST1-PYCRS interaction
were evaluated using whole-cell patch-clamp recordings, and we also determined the structure of the hBEST1-PYCR3
complex at a resolution of ~3 A. In this symposium, | will present recent advances from my laboratory on the structural
and functional characterization of BEST1 channels and discuss their physiological and mechanistic implications.

Keywords : Bestrophin, Cryo-electron microscopy, Whole-cell patch-clamp, Chloride, gliotransmitter
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Bestrophin-1 Mediated Tonic GABA Release from reactive astrocytes in kainate-injected
hippocampus

Jin Bong Park

Department of Veterinary Medicine, College of Veterinary Medicine Seoul National University, Seoul,
Republic of Korea

Tonic inhibition mediated by extrasynaptic GABA, receptors (GABA,Rs) is essential for maintaining
the brain’s excitation/inhibition (E/l) balance. This form of inhibition is regulated by a low, sustained release of GABA
from astrocytes. Disruption of this delicate balance can lead to neurological disorders, including epileptic seizures.
However, the specific contribution of astrocyte-derived tonic GABA release to epilepsy has remained largely unexplored.
In this talk, | will present evidence that pharmacological blockade or genetic deletion of Bestrophin-1 (Best1)—a GABA-
permeable channel expressed in astrocytes—impairs tonic GABA,R-mediated inhibition. This disinhibition of CA1
pyramidal neurons enhances seizure susceptibility in a kainic acid (KA)-induced mouse model of epilepsy. Strikingly,
astrocyte-specific overexpression of Best1 in KA-injected Best1 knockout mice restores tonic GABA, inhibition and
markedly suppresses seizure activity.

These findings demonstrate that tonic GABA release from reactive astrocytes provides a key compensatory mechanism
for restoring E/I balance in the epileptic hippocampus. We propose that tonic astrocytic GABA release of Best1 is a
promising therapeutic target for modulating aberrant inhibitory tone in epilepsy.

Keywords : Best1, astrocytes, extrasynaptic GABAAR, hippocampus, epilepsy
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Bestrophin channels regulate food swallowing in C. elegans

Kyuhyung Kim

Department of Brain Sciences, DGIST, Daegu, Republic of Korea

Interoception, the process of sensing internal signals from the body, is essential for maintaining
homeostasis and survival. Various ion channels, including the PIEZO channel, have been implicated
in interoception; however, how different ion channels contribute to this process and interact with
cellular signaling pathways remains largely unknown. In C. elegans, the PIEZO channel, encoded by

pezo-1 and expressed in the pharyngeal-intestinal valve (Pl valve), detects food accumulation in the anterior intestinal
lumen and triggers rhythmic pharyngeal plunges—a process that regulates intestinal food movement (Park et al.,
2024). However, how PIEZO channels translate mechanical cues into cellular signals remains poorly understood,
particularly the mechanisms by which mechanically activated channels regulate downstream signaling events mediating
physiological responses. Here, we show that the evolutionarily conserved calcium-activated chloride channels
Bestrophins (BESTs) regulate PIEZO-dependent pharyngeal plunge. Among the 26 bestrophin genes in C. elegans,
we found that best-1 and best-9 are co-expressed in the Pl valve. We also found that best-9 best-1 double mutants,
but not best-1 or best-9 single mutants, exhibit prolonged and deep pharyngeal plunges, which are restored by the
expression of best-1 or best-9 cDNA under the control of their respective promoters. Furthermore, overexpression of
best-1 or best-9 in the PI valve decreases the frequency and depth of pharyngeal plunges, leading to defects in food
swallowing. These results indicate that best-1 and best-9 act redundantly to inhibit pharyngeal plunging in the PI valve.
Additionally, optogenetic activation of the Pl valve in double mutants results in significantly deeper pharyngeal plunges
compared to wild-type worms. This study uncovers a mechanistic link between BEST channels and PIEZO-dependent
mechanosensation, providing insights into how BEST channels regulate interoceptive processes.

Keywords : Piezo, bestrophin, interoception, C. elegans, food swallowing
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