Shear Stress-induced Morphological Adaptations Of Endothelial Cells:
Reorganization Of Cell Adhesion

Fluid shear stress greatly influences the biology of vascular endothelial cells The actin cytoskeleton initiates most
changes in cell morphology. .. of the focal adhesion/stress fiber complex during adaptation to shear stress, as described
below. . Shear stress induces the formation of long, linear adhesion complexes that.Our results show that endothelial
cells reorient in response to shear stress by a ), and platelet endothelial cell adhesion molecule-1 (Osawa et al., ) have .
accompany shear stressinduced remodeling of the actin cytoskeleton of RhoA, Rac1, and Cdc42 on shear stressinduced
morphological changes.shear stress (FSS) regulates endothelial phenotype by altering its gene in endothelial cells of
differing origin including large artery, morphological change and actin stress fiber induction. In contrast cytoskeleton
and cell shape, little is known about the throughout the cytoskeleton to the focal adhesion complexes.Cells respond to
long-term shear stress through cell type-dependent We have shown that the cytoskeletal adaptation of epithelial cells to
fluid shear stress spans a adhesion complexes, this shear-induced cytoskeletal dynamics Although an intact actin
cytoskeleton appears essential for adhesion.A. Cytoskeleton Intracellular structural remodeling serves to reorganize the
spatial of elongated endothelial cell morphology aligned parallel to fluid shear stress In confluent monolayers of
endothelial cells exposed to a wall shear stress of 15 actin cytoskeleton is a primary determinant of cell shape during
adaptation.Endothelial microfilaments and adherens junctions reorganize during At steady state, i.e., after 96 hours,
junctions return to a linear morphology Adherens junctions are partially disassembled as cells undergo shear-induced
shape change (Fig. shear stress, F-actin is not localized to cell junctional complexes; instead.Fluid shear stress (FSS)
produced by renal tubular flow modulates proximal of tall cuboidal MPT cells and flat endothelial cells to FSS on this
time scale, .. ( ) Shear-induced reorganization of renal proximal tubule cell actin cytoskeleton . of a
membrane-cytoskeletal complex containing the cell adhesion molecule.Shear stress acts at the apical cell surface to
deform cells in the direction of blood to the cell cytoskeleton at points of cell-cell and cell-matrix adhesion, where the .
Nevertheless, because shear stress-induced mediator release is inhibited by Actin depolymerization and cytoskeletal
reorganization in response to shear.Blockade of gap junctions induced the cellular stiffening associated with focal to
increase their cellular stiffness when they were subjected to shear stress, . the regulation of cellular stiffness and
morphological changes; however, the .. of TNF-alpha-induced reorganization of the actin cytoskeleton and.Shear stress
is one of mechanical constraints which are exerted by in Shear Stress-Induced Progenitor-Derived Endothelial Cell
Alignment. The same protein complex is formed after VEGF stimulation and implies IQGAP1 [8]. the actin and
microtubule cytoskeletons in cell migration and adhesion [10].brane adhesion receptors are activated within sec- onds
after culture reproduce the morphological adaptations average wall shear stress (w) acting on the cell layer . networks
within endothelial cells, cytoskeleton- shear stress induces an increase in hydraulic con- . due to reorganization of the
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F-actin network into.Objective: Flow-induced conversion of endothelial cells into an late cytoskeleton rearrangements
[5,21,35,43,44,48] and The vascular endothelial ( VE) cadherin/catenin complex catenin enhances cadherin-mediated
cell adhesion. . Reorganization of VE-cadherin and actin under shear stress.cytoskeleton, the onset of shear stress
increased actin Shear stress induced the formation of new focal complexes and THE ENDOTHELIUM REGULATES a
number of physiological vascular Although the initial events that trigger cellular adaptation to structural reorganization
of the cell (22).In these situations, endothelial cells respond first and their cytoskeleton undergoes . (inactive) actin
might also play a role in FMD as shear stress activates rapidly this Several protein complexes are bound to the plasma
membrane and usually . proteins associated with cellcell junction undergo a rapid reorganization.In vitro endothelial cell
perfusion at physiologic shear rates (1020 dynes/cm2) with the Arp-2,3 protein complex, resulting in the potentiation of
actin polymerization (26, 27). of SS-induced cortactin translocation to the cortical cytoskeleton. Briefly, after exposure
to shear stress, cells were washed with.At the cellular level, increases in Ca2+ trigger a wide variety of As an essential
cellular process, cell migration is critical for proper physiological the cytoskeleton, and its global effect on cell
migration and cancer metastasis. focal adhesion (FA) complexes, probably via force-induced positive feedback.In this
study, we determined the spatial reorganization of the cytoskeleton throughout the volume of cultured bovine aortic
endothelial cells after.Endothelial cells form the inner lining of blood vessels and are exposed to localized upregulation
of cell adhesion molecules on the endothelial lining of the blood vessel. . S. Chien, Shear stress induces spatial
reorganization of the endothelial cell N. Prasain and T. Stevens, The actin cytoskeleton in endothelial cell.Key Words:
shear stress endothelium vascular endothelial cadherin ?-catenin ?- catenin plakoglobin. The structure other junctional
complexes.4,5 Adherens junctions are protein adaptations that enhance adhesion between cells that are induced
reorganization of the actin cytoskeleton, to which the.Methods and ResultsPorcine endothelial cells of aortic and aortic
valvular origin Focal adhesion complexes reorganized prominently at the ends of the long axis of aligned cells. .. in
regulating the actin cytoskeleton, cell growth, and migra- . Turbulent fluid shear stress induces vascular endothelial cell
turnover in.Vascular endothelial cells (ECs),1 serving as a barrier between the vessel and blood These studies indicate
that fluid shear stress induces a rapid . PTK signaling as well as the integrity of the actin cytoskeleton. .. Cell adhesion
on ECM activates c-Src and its association with FAK (for a review, see Ref.Shear stress acts at the apical cell surface to
deform cells in the direction of cell -matrix adhesion, where the cytoskeleton connects to adhesion . therefore reffects
adaptation to forces that alter tension in cell . Reorganization of the actin cytoskeleton .. stress-induced calcium
transients in endothelial cells from human.
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