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Chemical Approaches for the Study of Complex Biological Systems

Fluorescent probes are essential in biological and medical research.™ These tools help to define
the spatial and temporal dynamics of critical processes and also enable diagnostic analysis and rapid
high throughput screening. In this presentation | will describe two multidisciplinary initiatives focused
on the development of novel probes for the study of complex biological systems. First, | will present a
general fluorescence-based strategy for monitoring protein kinase activities and protein phosphoryla-
tion. The abiotic probes that we have developed include sulfonamido oxines as chelation-enhanced
fluorophores for interrogating the phosphorylation of specific kinase targets and can be applied for the
sensitive and selective analysis of kinases in simple systems with pure enzymes as well as in crude tis-
sue lysates from clinical samples.m Second, | will present the development and applications of environ-
ment-sensitive fluorophores that are based on the aminophthalimide and naphthalimide chromopho-

es.B* These heterocycles show minimal fluorescence in water, but report even subtle changes in
environments with dramatic fluorescence increases. This property can be exploited for monitoring dy-
namic biological processes including those that are triggered by protein-protein interactions.

Fluorescent amino acid building blocks for tool development
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