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Outline of the work:

Parkinson’s disease (PD) is an intractable neurological disease and the second leading 
cause of neurodegenerative disorder after Alzheimer’s disease. Recent advancements in 
symptomatic treatments have been remarkable, whereas nonmotor—such as dementia—and 
motor symptoms—including parkinsonism—considerably affect the quality of life. Thus, 
developing fundamental and disease-modifying treatments to decelerate disease progression 
remains a vital challenge. Since enrolling in graduate school, Dr. Nobutaka Hattori has been 
tackling this critical issue of determining the most important pathological mechanisms of 
PD. His notable achievements include the isolation and identification of the causative gene 
for young-onset PD, parkin, and the identification of its function. The parkin gene is the 
most frequently implicated causative gene for young-onset PD, and its isolation represents a 
groundbreaking discovery in neuroscience. Furthermore, Dr. Hattori and his team revealed 
that parkin functions as a ubiquitin ligase—a component of the protein degradation system. 
This finding determines the mechanisms of inclusion body formation observed in 
neurodegenerative diseases, such as PD, and provides new insights into neurodegeneration 
mechanisms.

Since this discovery, involving protein degradation system in the formation of inclusion 
bodies, predominantly observed in neurodegeneration, has been an essential phenomenon. 
Further, Dr. Hattori’s team revealed that PINK1, a product of another causative gene for 
young-onset PD, collaborates with parkin to eliminate abnormal mitochondria through 
mitophagy, which is a type of autophagy–lysosome pathway. The finding indicating the 
interconnection between the ubiquitin–proteasome and autophagy–lysosome systems in 
neurological diseases is a notable breakthrough. In 2015, Dr. Hattori and his team isolated 
and identified CHCHD2—a mitochondrial-related gene—as a causative gene for hereditary 
PD. Furthermore, in 2020, they identified three familial cases of hereditary PD associated 
with the lysosome-related gene Prosaposin (Saposin D domain). To date, Dr. Hattori and his 
team solely isolated and identified three causative genes successfully for PD globally. 
Research on single-gene mutation-related PD is particularly effective in determining the 
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mechanisms of sporadic PD as functional analyses of these gene products reveal the 
underlying neurodegeneration mechanisms.

Recently, Dr. Hattori and his team have focused on developing novel biomarkers. They 
were the first to report that α-synuclein (α-Syn), which is the primary component of Lewy 
bodies and inclusions observed in PD and related disorders, propagates between cells and 
that α-Syn seeds are present in the blood. Synucleinopathies—a group of diseases 
characterized by α-Syn aggregation observed in neuropathology—include PD, dementia 
with Lewy bodies (DLB), and multiple system atrophy (MSA). Early in the disease course, 
differentiating these three disorders solely based on clinical symptoms is challenging. 
However, Dr. Hattori and his team discovered that the structure of circulating α-Syn seeds 
in the blood varies among these diseases, enabling early differential diagnosis. This 
technology has garnered global attention as it may enable diagnosis even at the prodromal 
stage before the onset of parkinsonism. Beyond α-Syn, Dr. Hattori and his team have been 
investigating other PD biomarkers, identifying clinically applicable markers, such as 
caffeine, polyamines, and RNA, derived from sebaceous glands, which have received high 
acclaim.

Over the past 30 years, Dr. Hattori has been actively conducting genetic mutation 
screenings and functional analyses of gene products for hereditary PD, achieving several 
groundbreaking results. He is globally regarded as a leading authority in PD genetics 
research. In 2018, he organized a symposium in Japan titled “The 20th Anniversary of 
Parkin Discovery—To the Past, the Present, and the Future” at the 41st Annual Meeting of 
the Japan Neuroscience Society, supported by Elsevier. In 2015–2017, he served as the Asia 
and Oceania Section Chair of the International Congress of Parkinson’s Disease and 
Movement Disorders® (MDS), which is the largest international organization for movement 
disorder-related diseases. During his tenure, he contributed to educating physicians and 
healthcare professionals in the region and raising awareness among patients. He was 
awarded the C. David Marsden Lecture Award by MDS in 2022 for his outstanding 
contributions to basic research and elected an Honorary Member of the society in 2023.

Dr. Hattori is a globally recognized leader in PD research and an active clinician who 
continues to care for several patients. He is a compassionate physician who pays meticulous 
attention to the needs of patients with PD and their families. His relentless pursuit of 
scientific discovery as an exceptional researcher, in addition to dedication to uncovering 
new diagnostic and therapeutic approaches through patient interactions as a clinician, makes 
him an outstanding medical scientist. Therefore, Dr. Nobutaka Hattori’s achievements are 
deemed genuinely worthy of the Japan Academy Prize.
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