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The Mission of the Laboratory of Structural Dynamics — Probing the 
Essence of Disease through Protein Dysfunction, toward Drug 
Discovery 
 
 Only about 2–3% of human DNA is considered to encode genes. Yet, 
these genes carry the blueprint for life by specifying the amino acid 
sequences of proteins. When mutations occur in these genes, they can 
alter the structure and function of the encoded proteins, often leading to 
dysfunction. Such functional abnormalities are closely linked to a wide 
range of diseases, with cancer being a prominent example. 
 At the Laboratory of Structural Dynamics, we investigate how 
structural abnormalities in proteins contribute to disease onset. Through 
detailed structural analyses, we aim to elucidate the molecular  
mechanisms underlying pathological conditions and pursue  
structure-based drug discovery targeting these mechanisms. 
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One of the distinguishing features of our laboratory is its possession of two state-of-the-
art cryo-electron microscopes, enabling cutting-edge structural investigations at the 
highest global standards. Advances in artificial intelligence have made it possible to 
predict protein fold structures with remarkable accuracy. However, many proteins that 
perform essential functions—especially those involved in gene regulation within the 
nucleus—lack such stable folded structures. These proteins often contain intrinsically 
disordered regions that function through dynamic conformational changes. 
 Our research focuses on understanding how these flexible, unstructured regions exert 
their biological functions. To this end, we employ a multifaceted approach that extends 
beyond structural analysis. We identify molecular interaction partners, characterize 
inter-molecular interactions, and seek to uncover fundamental principles through 
physical chemistry, ensuring that our studies go beyond phenomenological observations. 
 In parallel, we actively engage in collaborative research with industry partners to 
promote translational applications, drawing on methodologies from biochemistry, cell 
biology, and other related disciplines. 
 By bridging the gap between protein structure and function, we strive to open new 
frontiers in life sciences and contribute to the development of next-generation medical 
and pharmaceutical innovations.!
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The Mission of the Laboratory of Structural Dynamics — Probing the 
Essence of Disease through Protein Dysfunction, toward Drug 
Discovery 
 
 Only about 2–3% of human DNA is considered to encode genes. Yet, 
these genes carry the blueprint for life by specifying the amino acid 
sequences of proteins. When mutations occur in these genes, they can 
alter the structure and function of the encoded proteins, often leading to 
dysfunction. Such functional abnormalities are closely linked to a wide 
range of diseases, with cancer being a prominent example. 
 At the Laboratory of Structural Dynamics, we investigate how 
structural abnormalities in proteins contribute to disease onset. Through 
detailed structural analyses, we aim to elucidate the molecular  
mechanisms underlying pathological conditions and pursue  
structure-based drug discovery targeting these mechanisms. 
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1.! A dynamic structural unit of phase-separated heterochromatin protein 1! as 

revealed by integrative structural analyses. Furukawa, A., Yonezawa, K., Negami, 
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One of the distinguishing features of our laboratory is its possession of two state-of-the-
art cryo-electron microscopes, enabling cutting-edge structural investigations at the 
highest global standards. Advances in artificial intelligence have made it possible to 
predict protein fold structures with remarkable accuracy. However, many proteins that 
perform essential functions—especially those involved in gene regulation within the 
nucleus—lack such stable folded structures. These proteins often contain intrinsically 
disordered regions that function through dynamic conformational changes. 
 Our research focuses on understanding how these flexible, unstructured regions exert 
their biological functions. To this end, we employ a multifaceted approach that extends 
beyond structural analysis. We identify molecular interaction partners, characterize 
inter-molecular interactions, and seek to uncover fundamental principles through 
physical chemistry, ensuring that our studies go beyond phenomenological observations. 
 In parallel, we actively engage in collaborative research with industry partners to 
promote translational applications, drawing on methodologies from biochemistry, cell 
biology, and other related disciplines. 
 By bridging the gap between protein structure and function, we strive to open new 
frontiers in life sciences and contribute to the development of next-generation medical 
and pharmaceutical innovations.!
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