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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application and will be posted on the CSUPERB web site if funded. Use only  single-spaced, 12 point 
Times New Roman font. See instructions.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)    This proposal’s ultimate objective entails the development of chemical probes for 
phosphotyrosine detection.  The strategy and sequence for project completion involves (1) a chemical 
study on the relationships between probe structure and detection spectroscopy, (2) application of the 
probes towards phosphotyrosine detection, followed by (3) optimization of the detection protocols. 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
Recent studies on cell proliferation, differentiation, and metabolism have illuminated the critical roles of 
enzymatic tyrosine phosphorylation and dephosphorylation.  The detection of phosphotyrosine (pY), 
therefore, has become of significant interest to research in cancer, thrombotic, and insulin regulation.  
Accordingly, the following research proposal focuses on the development of chemical probes for the 
luminescent and NMR-based detection of pY.  Through use of lanthanide chelates, the proposed probes 
will possess properties such as millisecond luminescent lifetimes and nuclear relaxation which by design 
will be analyte-binding dependent and hence amenable to luminescent and MRI detection.  The strategy 
of detection therefore relies upon (A) ligation of pY to the lanthanide chelate and (B) the accepted 
dependencies of lanthanide spectroscopy upon the coordination sphere structures.  Hence, this proposal 
will (1) address the roles of chelate/probe structure on the pY binding and spectral properties, (2) 
application of the most optimal lanthanide chelates towards pY detection in complex mixtures, followed 
by (3) development of detection protocols for use in microtiter plates, electroblots, and solution-based 
assays.  More specifically, the preliminary and future experiments relevant to the timeframe of this 
proposal relate to determining the effects of chelate coordination number, chelate structure, and lanthanide 
identity on the luminescence and 31P-NMR of pY•Ln(chelate) complexes followed by application of the 
simple lanthanide chelates towards detection of pY in microtiter plates and in solution-based assays. 

EXECUTIVE SUMMARY  [NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR PROGRAM PROMOTION]: 
State in layman's terms the application’s broad, long-term objectives and specific aims, making reference to the potential 
public benefits of the project relevant to California.                                                                                             
Current research into therapy developments for cancer, heart disease, and diabetes has illuminated the 
importance of regulating cell physiology.  Common to each of these ailments is the critical use of 
phosphotyrosine (a phosphorylated amino acid) in the transfer of signals within a cell – signals that 
regulate cell proliferation, differentiation, and metabolism.  Hence, phosphotyrosine detection has become 
of significance to both fundamental research into cell physiology and the commercial development of 
therapeutic modalities.  Accordingly, our research proposal entails the synthesis and analysis of chemical 
probes designed for phosphotyrosine detection.  Our probes contain a critical lanthanide metal component 
that confers both light-emitting and magnetic properties and are thus amenable to luminescent and MRI 
analysis.  Hence, the ultimate goal will be to develop cost-effective and rapid detection protocols for 
phosphotyrosine that are applicable to both field and laboratory-based assays. 


