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Abstract: 
Tiam1 is a widely expressed exchange factor for the Rac GTPase with effects on multiple cell functions including growth, apoptosis, polarity, and motility. We have previously found that Tiam1 interaction with different scaffold proteins leads to activation of different specific pathways downstream of Rac due to recruitment of specific Rac effector proteins to Tiam1-scaffold complexes. Tiam1 is known to interact with a number of proteins and many of these interactions are mediated through the same N-terminal region of the protein containing a pleckstrin homology (PH) domain immediately upstream of a coiled-coil (CC) domain.  This raises the question of how signaling specificity is achieved.  We reasoned that there must be regulatory mechanisms governing the specific conditions under which each interaction occurs. We hypothesized that Tiam1-interaction with one scaffold complex might lead to Tiam1-mediated Rac activation in response to one upstream signal, while interaction with another scaffold complex would lead to Tiam1-mediated activation in response to another upstream signal. Fibroblasts expressed at least two Tiam1-interacting scaffold proteins, IRSp53 and spinophilin. We used fluorescent resonance energy transfer (FRET) to measure localized Rac activation in association with IRSp53 and spinophilin complexes in individual fibroblasts as a way to test this hypothesis. We found that treatment with pervanadate or PDGF induced localized Rac activation was dependent on both Tiam1 and IRSp53, but not spinophilin. Treatment with forskolin or epinephrine induced localized Rac activation was dependent on both Tiam1 and spinophilin, but not IRSp53. In contrast to the localized Rac activation seen using the FRET assay, overall levels of activated Rac in cell lysates did not change with any treatment.  In addition, downstream effects of Rac activation were stimulus and scaffold-specific.  Pervanadate-induced ruffling and membrane translocation of Tiam1 were dependent on IRSp53, but not spinophilin.  IRSp53, but not spinophilin, was required to maintain Tiam1-dependent cell adhesion.  Epinephrine stimulation led to decreased IRSp53-dependent adhesion in a Rac and spinophilin-dependent fashion.  Taken together, these results support the idea that interactions of Tiam1 with multiple different scaffold proteins couple the transmission of distinct upstream signals to localized Rac activation, with subsequent activation of specific downstream pathways.  In addition, our findings suggest that manipulating the interactions of exchange factors such as Tiam1 with scaffold protein complexes can modulate cellular behaviors involving Rac activation. 
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