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S p e a k e r A b s t r a c t s

1. Imaging beyond the Diffraction Limit JAY K.
TRAUTMAN, Praelux, Incorporated, Lawrenceville, New Jersey

2. Dynamic Views of Living Cell Fine Structure Revealed
by Electro-optically Modulated Polarization Microscopy
RUDOLF OLDENBOURG, Marine Biological Laboratory,
Woods Hole, Massachusetts 02543

We have been developing and applying a new type of polarized
light microscope (the “Pol-Scope”) that dramatically enhances
the unique capabilities of the traditional polarizing microscope.
The Pol-Scope incorporates a universal compensator, made from
computer-driven liquid crystal devices, to measure the birefrin-
gent fine structure simultaneously over the whole field of view
for all orientations of the birefringence axis, at high sensitivity
(0.02 nm birefringence retardation), high resolution (0.2 �m),
and in fast time intervals (1 s). The new Pol-Scope reveals cellu-
lar fine structure without having to treat the cell with exogenous
dyes or fluorescent labels. Pol-Scope images provide quantitative
information about intrinsic optical parameters that can be di-
rectly interpreted in terms of submicroscopic molecular order,
such as the number of filaments in bundles of protein fibers. As
an example, we will present time lapse recordings of growth
cones at the tip of advancing nerve processes. The Pol-Scope re-
cordings of the birefringent fine structure in the lamellipodium
reveal the dynamic organization of filamentous actin and its in-
teraction with other cell components. 

3. What’s on the Horizon for Confocal Microscopy?
ULRICH SIMON, Carl Zeiss Jena GmbH, Jena, Germany

4. Fluctuation of Optical Parameters in the Brain EN-
RICO GRATTON, Laboratory for Fluorescence Dynamics, Uni-
versity of Illinois at Urbana-Champaign, Illinois

Near-ir light is used to measure the changes in optical parame-
ters occurring in the brain at rest and during periodic tasks. Fre-
quency-domain methods allow a fast determination of the abso-
lute values of the absorption and scattering coefficients at differ-
ent wavelengths. Near-ir light penetrates deep into tissues and
reaches the surface of the brain, allowing noninvasive observa-
tion of changes due to circulation and metabolism in vivo. At

rest, there is a rich spectrum of fluctuations due to systemic and
local changes of the hemoglobin saturation and concentration.
This spectrum is strongly altered by the execution of observed
correlation and synchronization of the changes in the stimula-
tion. Dramatic changes in hemoglobin saturation also occur dur-
ing rest conditions, e.g., during sleep. The capability to deter-
mine local changes of hemoglobin saturation is useful to assess
local circulatory and metabolic abnormalities in the brain.

5. Localized Photolysis of Caged Compounds GRAHAM
C.R. ELLIS-DAVIES, Department of Pharmacology and Physiol-
ogy, MCP Hahnemann University, Philadelphia, Pennsylvania

Caged compounds are molecules that have been rendered bio-
logically inert by attachment of a photochemically removable
blocking group to the particular functionality of interest. Illumi-
nation produces a concentration jump from the cage of the ef-
fector molecule. The concentration of nucleotides, neurotrans-
mitters, peptides, second messengers, proteins, cations, etc. can
be controlled with this technique. This approach has many use-
ful features and advantages compared with other methods for
changing solute concentration: (a) Intracellular release. The intra-
cellular compartment is completely accessible to photorelease
technology, as cells are essentially transparent to uncaging light
and the inert compound can be loaded into the cell. Release can
be easily triggered inside cells; (b) Speed of release. Uncaging is
fast, so even channel gating kinetics can be quantified; (c) Timing
of release. As, by definition, the caged compound is inert until
photoactivated, it may be loaded into the cell but activated any
point during the experimental time course; (d) Quantitation of re-
lease. Repetitive, controlled release of the caged substrate is possi-
ble by calibration of uncaging efficiency as function of incident
light intensity or via intracellular imaging techniques; (e) Loca-
tion of release. Spatially defined substrate release is possible such
that uniform, global changes in concentration are easily effected
throughout the cytosol (thus circumventing all diffusional dise-
quilibria that can result from other techniques), or highly local-
ized uncaging is possible, using focused laser beams or two-pho-
ton excitation. To take advantage of this latter, unique property
of caged compounds, I have designed a new caged Ca2� and
glutamate that have a distinctive combination of physico-chemi-
cal properties (in terms of the rate of release, quantum effi-
ciency, and light absorption) that make them suitable for local-
ized photolysis in cells. Specifically, DMNPE-4 is a Ca2�-selective
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