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Structural basis of signal transduction within

environmental sensing PAS regulated Ser/Thr
kinases

ABSTRACT My thesis research focuses on the superfamily of PAS
(Per-ARNT-Sim) sensory domains and their regulatory control of STK (Ser/Thr
Kinase). Typically, protein kinases are characterized alone, which isn't sufficient
to understand how they control vast signaling pathways. To address these, |
investigated the PAS-STK of hPASK in human, an important regulator of cellular
metabolic pathways and stem cells differentiation, and the LOV (Light-Oxygen-
Voltage (LOV)-type PAS domains)-STK of AsPhot1, a key player in plant
physiology in response to blue light. | used complementary biochemical and
biophysical tools, including NMR, HDX-MS, X-ray Crystallography, and cryo-EM
to study the signal transduction from PAS/LOV to the STKs domain. My research
structurally and functionally characterizes the allosteric regulation of PAS to
control the kinase function and highlights key residues and interaction sites
within the kinase and sensory domain that might hold the key for their
downstream function and regulation. Findings from my work will aid in the
development of new optogenetic tools and therapeutics for metabolic diseases
(e.g., diabetes and obesity) related to mammalian PAS-regulated kinases.




