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Abstract:

Cellular diversity is an intrinsic trait of any multicellular system. Despite extensive study of cells, their complexity still
poses major challenges to the identification of key cellular subsets and targets that are responsible for human diseas-
es. Recently, single-cell functional proteome has emerged as a research field of intense interest owing to the signifi-
cant role proteins play in cell type identification, signaling transduction, proliferation and apoptosis, transcription reg-
ulation, inflammation, and cell communication. The major obstacle to this field is the lack of appropriate tools that
can survey the full sets of proteins of important functions. In this talk, | will overview various highly multiplexed single-
cell microbarcode technologies in my research group for highly multiplexed protein assays toward functional proteo-
mic studies, and will discuss how such transformative technology should be translated towards precision diagnosis.
Application to three areas including cancer signaling, immune response and neural stem cells will be discussed. Our
study discovered that communication of cancer cells significantly alters their oncogenic signaling. Among all functional
proteins, the cytokines secreted from a single cell are particularly difficult to analyze. Our microchip permits simulta-
neously measurement of gene expression of the same single macrophage cells by RNA sequencing. Through this mul-
tiomics approach, we found potential regulatory networks related with cytokine production in subsets of immune
cells. We have also measured the cell communication factors produced by neural stem cells. With the current success,
we are heading towards mapping of the entire functional proteome in single cells.
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