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Exploring Brain Diseases with Multi-scale, Multi-modality

Data and Computational Approach

Cheng Wei Wang Shouyan Xie Xiaohua Feng Jianfeng”

Institute o f Science and Technology for Brain-inspired Intelligence, Fudan University , Shanghai 200433

Abstract It is challenging in diagnosis and treatment of brain diseases across the whole world., which
places heavy burden on individuals, families and society. The rapid development of various high-throughput
and remote healthcare technologies provides unprecedented opportunities for advancing the research of brain
sciences and brain diseases. The multiscale and multimodalilty data of the brain structure and functions
enables us to explore the mechanisms of brain diseases and develop novel approaches for precision diagnosis
and treatment. In this paper, we firstly reviewed the progress and challenges in developing genetic-imaging
database in China and worldwide. Furthermore, we discussed current mathematical theories and methods
for analyzing genetic imaging data, as well as the translational research in application of genetic imaging big
data analysis to revealing the pathological mechanisms of brain diseases and assisting clinical diagnosis and
treatment. Finally, we looked into perspectives on future research directions in multiscale and
multimodality big data, including the phenotypes of brain diseases, computational neuroscience, and

computational psychiatry.
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