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Investigating novel genes and mechanisms in brain

developmental disorders

Jin-Wu Tsai, Ph.D
.

Recent advancements in understanding malformations of cortical development (MCDs),

including microcephaly, lissencephaly, and focal cortical dysplasia, reveal significant
progress in deciphering their pathogenetic mechanisms. Genetic variations and somatic
mutations in key neurogenesis and neuronal migration genes provide crucial insights into
our understanding for brain development. Novel genetic variants associated with
lissencephaly, disrupting neuronal migration, were identified, emphasizing the complex
relationship between abnormal cortical development and cognitive functions. Previously, we
used whole exome sequencing (WES) to identify novel genes involved in the pathogenesis
of MCDs. Additionally, our study on nuclear translocation during neuronal migration
highlighted a BICD2 variant's role in lissencephaly, uncovering impaired nuclear
translocation as a significant pathomechanism. Identification of CEP85L variants in
posterior-predominant lissencephaly underscores the centrosome's key role in this
malformation. Our spatial transcriptomics studies further elucidated the distinct roles of
NDE1 and NDEL1 in nucleokinesis and MCD pathogenesis by identifying a somatic mosaic
NDEL1 variant associated with pachygyria and subcortical band heterotopia. These findings
collectively contribute to a comprehensive understanding of cortical malformations, offering

potential diagnostic and therapeutic avenues. The talk will discuss recent progress,

presenting multiple pathogenic mechanisms elucidated in these disorders.
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1. Environmental Stimulation Counteracts the Suppressive Effects of Maternal

High-Fructose Diet on Cell Proliferation and Neuronal Differentiation in the Dentate
Gyrus of Adult Female Offspring via Histone Deacetylase 4.Liu WC, Wu CW, Hung PL,
Chan JYH, Tain YL, Fu MH, Chen LW, Liang CK, Hung CY, Yu HR, Chen IC, Wu KLH. Int
J Environ Res Public Health. 2020 Jun 1;17(11):3919

2. Therapeutic hypothermia for pediatric refractory status epilepticus May Ameliorate
post-status epilepticus epilepsy.Hsu MH, Kuo HC, Lin JJ, Chou MY, Lin YJ, Hung PL.
Biomed J. 2020 Jun;43 (3):277-284.

3. Vagus nerve stimulation in pediatric patients with failed epilepsy surgery. Tsai JD, Fan
PC, Lee WT, Hung PL, Hung KL, Wang HS, Lin KL; VNS TCNS. Acta Neurol Belg. 2020
March 4. Online ahead of print.
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1. Gilbert Aaron Lee, Hong-Wei Zhao, Yu-Wei Chang, Chia-Jung Lee, Yu-Chen S. H. Yang,
Ying-Chieh Wu, Wan-Li Lin, Yun-Ru Liu, De-Shan Ning and Sung-Hui Tseng, Kl Essence
extract (a spleen-tonifying formula) promotes neurite outgrowth, alleviates oxidative

stress and hypomyelination, and modulates microbiome in maternal immune activation
offspring. Front Pharmacol. 10.3389/fphar.2022.964255. 2022
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Long-Read Genome Sequencing for the Molecular

Understanding of Neurological Disorders

Bowen Cheng
:

In recent years, long-read genome sequencing has revolutionized our understanding of

neurological disorders, spanning conditions impacting the brain, spinal cord, or nerves,
leading to movement, sensation, or cognitive impairments. Traditional sequencing methods
face challenges in capturing the intricate genomic landscape of these disorders, including
repetitive regions and structural variations. PacBio's long-read sequencing provides
unparalleled insights into these variations, encompassing structural variations, repeat
expansions, and epigenetic modifications essential for unraveling their genetic basis. This
talk will spotlight PacBio's latest advancements in deciphering the molecular mechanisms

underlying neurological disorders, offering promising advancements in their comprehension

and management.
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B2 1548w « Neuromuscular disease ~ Molecular Biology * genetic epidemiology
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1. Chang YJ, Lin KT, Shih O, Yang CH, Chuang CY, Fang MH, Lai WB, Lee YC, Kuo HC,
Hung SC, Yao CK, Jeng US, Chen YR. (2024, Feb). Sulfated disaccharide protects
membrane and DNA damages from arginine-rich dipeptide repeats in ALS. Sci Adv.,
10(8):eadj0347..

2. Chen CH, Liao YC, Cheng YW, Chung CP, Lee YC*, Tang SC*. (2024, Jan). High Daily
Diastolic Blood Pressure Predicts Incident Stroke, Lacune, and Cerebral Microbleeds in
CADASIL. J Stroke, 26(1):112-115.. &K AZ&EAIEE.

1999/01-2004/03
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Professor, Department of Neurology, National Taiwan, University Hospital, Taipei, Taiwan.

Adjunct professor, Institute of Molecular Medicine, National Taiwan University, Taipei, Taiwan.
Chair, Clinical Center for Neuroscience and Behavior, National Taiwan University, Taipei, Taiwan.
President, Taiwan Movement Disorder Society

L

2006-2010 Ph.D, Graduate Institute of Clinical Medicine, College of Medicine, National
Taiwan University, Taipei, Taiwan

2004-2006 M.Sc, Graduate Institute of Clinical Medicine, College of Medicine,
National Taiwan University, Taipei, Taiwan

g

1994-2001 M.D. National Taiwan University, School of Medicine, Taiwan
2014-2015 Research Fellow, Center for Applied Neurogenetics, University of British
Columbia, BC, Canada (Matthew Farrer’s Genetic Laboratory)

2004-2006 Clinical Fellow, Centre of Parkinson’s Disease and Movement Disorders,
National Taiwan University Hospital, Taiwan

2001-2004 Residency, Department of Neurology, National Taiwan University Hospital

ITTHEASIE [EEE) .
2023 Advisor for College Student Research Creativity Award from Ministry of Science

and Technology (MOST)
2021  Scientific Paper Award, Far Eastern Y.Z. Hsu Science and Technology

Memorial Foundation
2021 Distinguished Research Award, National Taiwan University Hospital
Ministry of Science and Technology (MOST) Outstanding Research Award
2020 LEAP program mentor International Movement Disorder Society, leadership
program (LEAP) mentor of MDS-AOS
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Unraveling the Genetics of Parkinson's Disease:

Reflecting on its Pathogenesis to Precision Medicine

Chin-Hsien Lin, MD, PhD
:

Parkinson’s disease (PD) is a common neurodegenerative disorder and the etiology comes

from an interplay between genetic and environmental risk factors. The recent identification
of a growing list of causative genes linking to familial forms of PD has led to a better
understanding of disease-linked protein networks and provides key biological insights into
underlying disease processes, including mitochondria and lysosomal dysfunction, impaired
intracellular trafficking and alpha-synuclein dyshomeostasis. In recent years, numerous
clinical trials for disease modification in PD have failed, possibly because of a “one-size-fits
all” approach. More attention should be paid to the symptomatic and pathological
differences between patients. We propose that patients belong to distinct nodes or clusters,
which are defined by clinical, pathological, genetic and molecular features of the disease are
needed. Given that the advent of genetic progress in the field of PD, we now have far more
representative animal models of the disease, and we can be inspired by the early successes
of others using antisense oligonucleotide and vaccination approaches in other
neurodegenerative diseases. In this talk, Alternatively, a tailor medicine approach, which

customizes treatments based on patients’ individual genotype and pathology findings, may

help reach the goal of disease modification.
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Paroxysmal Neurological Disorders: A Window of

Neurodevelopment and Neurodegeneration

Yo-Tsen Liu, MD, PhD
.

Paroxysmal neurological disorders (PND) are a wide-ranged group of diseases

characterized by unexpected attacks of neurological dysfunction, including epilepsy,
paroxysmal dyskinesia, episodic ataxia and migraine. These PNDs are highly clinical and
genetically heterogeneous but also tangledly overlapped with each other, suggesting the
common pathogenesis underlying them. Many PNDs would progress to permanent
neurological deficits. Therefore, the genetics and pathogenesis of PNDs may provide a
window of neurodevelopment and neurodegeneration, furthermore, shedding light on

potential pharmacotherapy and therapeutic intervention of irreversible neurological

diseases.
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SPEAKER

2 L5 Meng-Han Tsai

,

Professor of Neurology

Director, Department of Medical Research, Kaohsiung Chang Gung Memorial Hospital
School of Medicine & College of Medicine, Chang Gung University

:
2009/09-2014/04  PhD, University of Melbourne, Australia
1996/09-2003/06  MD, Kaohsiung Medical University

President of Kaohsiung Epilepsy Association

Secretary and Member, Genetic Commission of International League against Epilepsy (ILAE)
Chair, Education Commission of Taiwan Neurology Society

Co-Chair, Genetics Commission of Taiwan Epilepsy Society

Co-Chair, Research Commission of Taiwan Epilepsy Society

Board Member, Taiwan Neurology Society, Taiwan Epilepsy Society, Taiwan Rare Neurological
Disorder Society, Taiwan Neuroimmunology Society

SR
Epilepsy Research Award of Taiwan Epilepsy Society in 2014 and 2021

Eined (s .

1. Meng-Han Tsai, Alison M Muir, Won-Jing Wang, Yi-Ning Kang, Kun-Chuan Yang,
Nian-Hsin Chao, Mei-Feng Wu, Ying-Chao Chang, Brenda E Porter, Laura A Jansen,
Guillaume Sebire, Nicolas Deconinck, Wen-Lang Fan, Shih-Chi Su, Wen-Hung Chung,
Edith P Almanza Fuerte, Michele G Mehaffey, Ching-Ching Ng, Chung-Kin Chan,
Kheng-Seang Lim, Richard J Leventer, Paul J Lockhart, Kate Riney, John A Damiano,
Michael S Hildebrand, Ghayda M Mirzaa, William B Dobyns, Samuel F Berkovic, Ingrid E
Scheffer, Jin-Wu Tsai*, Heather C Mefford*, University of Washington Center for
Mendelian Genomics. Pathogenic Variants in CEP85L Cause Sporadic and Familial
Posterior Predominant Lissencephaly. Neuron 106(2):237-245. (SCI, IF=18.688)
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Moving toward Precision Medicine for Epilepsy.

Meng-Han Tsai, , MD, PhD
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1. Ho CH, Tsai SF. Functional and biochemical characterization of a T cell-associated
anti-apoptotic protein, GIMAPG6. J Biol Chem. 2017 ;292(22):9305-9319. doi: 10.1074/
jbc.M116.768689.

2. Dou HY, Lin CH, Chen YY, Yang SJ, Chang JR, Wu KM, Chen YT, Chin PJ, Liu YM, Su
IJ, Tsai SF. Lineage-specific SNPs for genotyping of Mycobacterium tuberculosis
clinical isolates. Sci Rep. 2017 ;7(1):1425. doi: 10.1038/s41598-017-01580-z.
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PSR - AR B A B ER M I (pain: cell and circuitry mechanisms)
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1. Digital phenotyping: An equal opportunity approach to reducing disparities in Alzheimer's
disease and related dementia research.Britton GB, Huang LK, Villarreal AE, Levey A,
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