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Activation of a receptor protein tyrosine kinase (RPTK) by a given extracel lular stimulus, such
as a growth factor, initiates a highly orchestrated signaling cascade. On binding a ligand, a
RPTK becomes phosphorylated at multiple tyrosine residues, which serve as docking sites for distinct
signaling proteins. Protein tyrosine phosphatases (PTPs) are assumed to be key regulatory molecules
in kinase cascades. Identifying PTPs that regulate (attenuate) RPTKs should reveal novel
mechanisms by which extracellular stimuli and intrinsic programs regulate RPTK function. In some
studies including ours, receptor—I|ike PTPs (RPTPs) have been shown to dephosphorylate a particular
phosphorylated tyrosine residue in a RPTK and thereby determine the specificity of a signaling
event rather than simply acting as an “off-switch”. Inthis study, | tried to examine the functional
interaction between RPTPs and RPTKs comprehensively using a mammal ian two-hybrid system. For this
purpose, | took advantage of substrate—trapping mutants of PTPs. For instance, the PTP mutant
in which the general aspartic acid residue in the PTP domain is converted to alanine (the DA mutant)
retains the ability to recognize and stably bind substrates, though its catalytic activity is
impaired. Asaresult, | have successfully identifieda large number of novel relationships between
RPTPs and RPTKs. This information will provide a basis for systematic investigation in the future
to elucidate physiological functions of RPTPs and RPTKs and their sophisticated regulatory
mechanisms.




