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PHYS Sharon Hammes-Schiffer Monday, August 29, 2011

116 - Nanometer-scale imaging by the modulation tracking method

Enrico Grattonl, egratton22@yahoo.com, Luca Lanzazol, Michelle A. Digmanz, Peter qul, Hector Giral3, Moshe Levi3. 1)
Department of Biomedical Engineering, University of California, Irvine, Irvine, CA 92697, United States, (2) Development Biology Center,
University of California, Irvine, Irvine, CA 92697, United States, (3) Department of Medicine, University of Colorado, Denver, Aurora,
CO, United States

We developed an optical imaging method based on a feedback principle in which the
specific scan pattern is adapted according to the shape of the sample. The feedback
approach produces nanometer-resolved 3D images of very small and moving features in
live cells and in seconds. We show images of microvilli in live cultured opossum
kidney cells expressing NaPi co-transporter proteins with different GFP constructs
and images of cell protrusions in a collagen matrix with a resolution of about 20

nm. We found that in the microvilli the NaPi proteins can be found clustered.

Along cell protrusions in 3D we identified cellular adhesions to the extracellular
matrix. Our approach to super-resolution and to 3D nanoimaging is different than
other proposed methods that break the diffraction limit using non-linear effects or
are based in single molecule localization.
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