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Microscopic Viscoelastic Response in Poly(ethylene) Oxide Solutions

Correlation between Forced and Brownian motions of a probe particle
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Optical Tweezer Setups
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Structural and Micromechanical Properties of Collagen Matrixs
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Micromechanical Properties of Vascular Endothelial cells
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Cellular Mechanotransduction:
from force to intracellular biochemical pathways
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Using Optical Tweezers to study cell interiors
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Caveolar Markers:

Caveolin-1 - Overlap Coefficient =1.0
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Some granular structures colocalize with caveolar markers caveolin-1 and
dynamin-Ii
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To visualize caveolae dynamics after they pinch off of the PM

Fluorescently-labeled alboumin co-localizes with GFP-cav1 and
granular structures
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In Vitro Airway Opening Model

H I

Wefill our chamber withocel usion fluidand then pump some air with asyringe pumptocreate bubble.

Effect of Bubble Speed on Cellular Injury

High Confluence
Fast Bubble

Slow Bubble

Low Confluence
Fast Bubble

Slow Bubble

It was previously hypothesized that,slow bubbles would lead to more injury because of thehigh pressure gradientat
low bubble speeds. Calcein AM and Bhidium homodimer are used as live (green) and dead (red) stains. These
hypothe ses are confimed
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Effect of Cell Topography on Cellular Injury
L ow Confluence Cell Topography

Fast bubble
High Confluence

Low Confluence

Slow Bubble High Confluence Cdl Topography

High Confluence

Low Confluence

I twas previously hyp a hesizal that, nonplanar cdl topography on valls was d increasestr esses and stress gr adie tson s, These hypotheses I twas siown that, cdls in high confluen cdl layer h ave flat shapes whaea cdls in lowconfiuencecd Il ger h ave r i ndal shapes
ar econfir med.
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Individually Raman and the optical tweezers have been achieved with this type of
design

Resolution of better than 500nm lateral and 3um in depth demonstrated
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. spatial distributions and dynamics
. Interrogate at substrate/solution interface
. transport and kinetic dynamics
: transport and kinetic dynamics
: molecular interactions
. molecular manipulation
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Time-dependentbead displacementina TTL-modulated optical trap
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Challenges and Future Directions

Simultaneous measurements of cytoskeleton structure,
mechanical properties and regulating biological
molecules

Develop models for cellular mechanical fluctuations and
In particular, the rhythmic behaviors

Understand the roles of cytoskeleton in the dynamics of
transcytosis and how molecular transport by this process
IS regulated

Identify other cellular structures and functions that can
be studied with this methodology
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