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field of proteomics.
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Defective cell division is the underlying cause for many human health maladies
such as birth defects and cancer. Investigation into the proteins that are
abnormally expressed in cancer can help us identify their physiological roles in
regulating the cell cycle. Tank Binding Kinase 1 (TBK1) is often overexpressed
in several types of cancer such as glioblastomas, breast, and lung cancers. It has
also been extensively studied in the process of removing damaged cytosolic
components from cells called autophagy. During cancer progression, cells often
hijack the autophagy machinery to their advantage for abnormal cell
proliferation. However, we do not completely understand the role of TBK1 in
cancer pathogenesis or during normal cell division. Each cell duplicates its
genomic contents and divides its organelles and cytosolic components during
cell division. Centrosomes organize microtubules to attach to the duplicated
genomic material to equally segregate the DNA between two daughter cells.
Previous studies have shown that TBK1 is active on the centrosomes during
mitosis, and the loss of TBK1 leads to reduced cell proliferation. However, the
function of TBK1 and what regulates its activation on the centrosomes are
unknown. Using a combination of genetic, biochemical, and molecular biology
techniques, we found that an immune response protein Nak Associated
Protein 1 (NAP1/AZI2) binds to TBK1 and activates it on the centrosomes
during cell division. Furthermore, our study demonstrates that the loss of
either NAP1 or TBK1 exhibits a multitude of different types of defects in the
process of cell division. We further identified TBK1 substrates in a
phosphoproteomic screen indicating that TBK1 regulates the activity of other
major cell division kinases. We show that defects in autophagy machinery
result in the mislocalization and overactivation of TBK1 resulting in defects
during chromosome segregation, and in the formation of micronuclei.
Together our study shows that an established immune response protein NAP1
regulates the function of TBK1 during cell division and there exists a
connection between TBK1 activity and disrupted autophagy.
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