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Summary

Synapses are specialized cellular structures connecting neurons that are essential to communication
within the brain. They receive-process-store-control all information that flows within neuronal
networks. In fact, alteration of synaptic protein expression is often at the root of many brain
diseases such as Alzheimer’s, autism, ADHD, and schizophrenia. Therefore, there is a tremendous
interest in dissecting their proteome.

Brain research on living individual is key but unethical. Here, we have developed a
noninvasive dissection of brain synapses from living psychiatric patients (‘Personalized Synapse
Proteomics’ (PSP)) technology combining human stem cell reprogramming and our powerful
proteomics approach (Taoufiq et al PNAS 2020). Our PSP ‘ugly prototype’ could unveil proteome
alterations in brain synapses from a living patient with schizophrenia versus his healthy sibling.
These included known schizophrenia disease biomarkers and may potentially encompass dozens of
novel ones.

We are planning to expand the use of PSP to many iPS samples. Therefore, we are now
seeking for a future interdisciplinary discussion/collaboration with data scientists who are using
artificial intelligence and machine learning techniques. We think this new work will be a gateway
toward the development of next-gen personalized and precision therapies against various brain
disorders.
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