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the dynamic behavior of adhesion markers such as paxillin or talin. However, mutagenic activation of vinculin dramatically stabilized its 
assembly in focal adhesions, as evidenced by a three fold increase in its FRAP half-time. This FRAP phenotype could be rescued completely by 
the introduction of a second mutation that stabilizes the closed state of vinculin, and inhibits binding to alpha-actinin and talin. To identify 
ligands participating in a complex with activated vinculin, we tested whether expression of our mutants altered the FRAP of focal adhesion 
markers. Whereas vinculin mutants had no effect on the turnover rate of gfp-tagged paxillin or alpha-actinin, activated vinculin conferred a 
dramatic stabilization on the exchange kinetics of gfp-talin. These data demonstrate that activation of vinculin and subsequent engagement of 
ligand by the head domain are critical in controlling dynamic turnover of vinculin in focal adhesions, and suggest that vinculin may promote cell 
adhesion by timing the residency of talin in focal adhesions. 
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Paxillin Aggregation, Interactions and Dynamics During Adhesion Assembly and Disassembly by Correlation Spectroscopic Methods 
M. A. Digman,1 E. Gratton,1 W. Mantulin,1 A. R. Horwitz,2 C. Brown2; 1 Physics, Universtiy of Illinois, Urbana, IL, 2 Cell Biology, University of 
Virginia, Charlottesville, VA 
Cell-matrix adhesions comprise an intricate signaling network of protein complexes that form and disassemble at specific cellular sites during 
cell migration. While paxillin is an important adapter protein that regulates adhesion turnover and cell migration, the organization and 
associations of paxillin in adhesions and the cytosol have not been quantitatively characterized in terms of the degree of protein aggregation and 
lifetimes of the aggregates. We have combined image correlation spectroscopy (ICS), single point-fluorescence correlation spectroscopy (FCS), 
and scanning-FCS techniques to elucidate paxillin-EGFP in live CHOK1 cells interactions at adhesions and in the cytosol. Moreover, we have 
also obtained photon counting histogram (PCH) data from temporal fluctuations observed from ICS to determine the cluster size of paxillin at in 
adhesions and the cytoplasm. We observe multiple diffusion constants for paxillin at different stages during the assembly and disassembly 
process that occurs at the leading and trailing edges of adhesions. The values range from 2.52 ± 0.75 m2/s to 0.0019 ± 0.0009 m2/s suggesting 
that the dynamics of the associations in these regions are quite complex. Our results from the PCH analysis indicate that paxillin interacts with 
other proteins as a monomer in the cytosolic regions near adhesions and forms small self-aggregates at the adhesions. The slower diffusing 
components in the vicinity of the adhesions suggest paxillin forms aggregates with other proteins before assembling at the adhesion. From the 
scanning-FCS data, we determined that the growth of these adhesions to occur in the time scale of several seconds. This study shows that paxillin 
resides in different aggregated structures during the recruitment and disassembly processes. Supported by the Cell Migration Consortium, PHS 
SUB UV GC10988, and PHS 5 P41-RRO3155, and GM23244. 
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Focal Adhesion Kinase Modulates Long-Term Cell Adhesion Strength 
K. E. Michael,1 N. D. Gallant,1 S. K. Hanks,2 A. J. Garcia1; 1 Mechanical Engineering, Georgia Inst. Technology, Atlanta, GA, 2 Cell and 
Developmental Biology, Vanderbilt University School of Medicine, Nashville, TN 
Integrin-mediated cell adhesion to extracellular matrices plays critical roles in numerous physiological and pathological processes. Matrix-bound 
integrins associate with the cytoskeleton and cluster to form focal adhesions (FA), which serve to link the cytoskeleton to the extracellular matrix 
and trigger signaling pathways. Focal adhesion kinase (FAK) is a non-receptor tyrosine kinase with multiple targets that is essential to 
development and regulates FA turnover and cell spreading and migration. We analyzed the contributions of FAK to adhesion strengthening using 
FAK-/- cells engineered to re-express FAK under a tetracycline-inducible promoter and a hydrodynamic adhesion strength assay. Micropatterned 
substrates were used to provide controlled adhesive areas and isolate FA assembly from gross changes in cell shape. Compared to FAK-/- cells, 
FAK re-expression significantly reduced adhesion strength at 16 hours (40% reduction, p=0.005). This reduction in adhesion strength can be 
explained by differences in the localization and distribution of vinculin in the adhesive area. Immunostaining analyses revealed a higher 
percentage adhesive area occupied by vinculin in the absence of FAK (43% vs. 26%, p <0.001). Furthermore, vinculin was preferentially 
localized to the periphery of the adhesive area. No differences were observed in talin recruitment. These results indicate that FAK plays a central 
role in long-term adhesion strengthening by modulating FA assembly and distribution. 
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A Role for Focal Adhesions in Fluid Shear Stress-Induced Rescue of Osteoblasts from Apoptosis 
S. M. Ponik, F. M. Pavalko; Cellular and Integrative Physiology, Indiana University School of Medicine, Indianapolis, IN 
In normal bone tissue a large proportion of osteoblasts, the cells responsible for bone formation, undergo apoptosis. When bone is mechanically 
loaded the rate of bone formation increases suggesting that loading may inhibit apoptosis of osteoblasts in vivo. Our lab has previously 
demonstrated that subjecting cultured osteoblasts to fluid shear stress (FSS) significantly reduces osteoblast apoptosis induced by TNF-  and 
cycloheximide (CHX). The mechanisms by which FSS rescues osteoblasts from apoptosis are not fully understood. In this study, we hypothesize 
that focal adhesions play an important role in the FSS-induction of cell survival signals. To test this hypothesis, we promoted the formation of 
focal adhesions in UMR 106.01 osteosarcoma cells by culturing them on glass slides coated with fibronectin or collagen for 2 hours. Conversely, 
we inhibited focal adhesion formation by culturing UMR osteosarcoma cells on glass slides coated with bovine serum albumin (BSA) for 2 
hours. Analysis of caspase-3 cleavage and histone H2A.X phosphorylation demonstrated significant FSS-mediated rescue from TNF /CHX 
induced apoptosis in UMR osteosarcoma cells cultured on fibronectin or collagen but not in cells cultured on BSA. To determine potential 
mechanisms for FSS-mediated rescue from apoptosis we assessed the role of FAK (focal adhesion kinase) in osteoblast apoptosis. UMR 
osteosarcoma cells were transfected with a GFP-tagged, dominant-negative FAK construct and basal apoptosis levels were measured. Our 
preliminary results showed that expression of dominant-negative FAK alone reduced the level of TNF /CHX-induced apoptosis compared to 
GFP control transfected cells. Together, these data indicate that focal adhesion formation promotes FSS-induced rescue from apoptosis and also 
suggest that FAK may play a role in regulating TNF /CHX-induced apoptosis in cells of the osteoblast lineage. Supported by NIH AR7854, AR 
049728, and NASA NAG2-1606 
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the dynamic behavior of adhesion markers such as paxillin or talin. However, mutagenic activation of vinculin dramatically stabilized its 
assembly in focal adhesions, as evidenced by a three fold increase in its FRAP half-time. This FRAP phenotype could be rescued completely by 
the introduction of a second mutation that stabilizes the closed state of vinculin, and inhibits binding to alpha-actinin and talin. To identify 
ligands participating in a complex with activated vinculin, we tested whether expression of our mutants altered the FRAP of focal adhesion
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