Development of "in vivo" multi-photon and super-resolution
microscopy for elucidation of neural and secretory activities
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Title:
Visualizing Chromosome Structure with Three-Dimensional Structured Illumination
Microscopy

Abstract:

The correct expression and inheritance of the genome is made possible in part by the cell's
exquisite control and regulation of chromatin structure. While microscopy has been used to
elucidate many aspects of chromatin structure, the diffraction limit of light has previously
limited the amount of detail available to a resolution of ~250 nanometers. However, super-
resolution microscopy techniques now allow the quantitative imaging of cellular structures at
much higher detail. Three-Dimensional Structured Illumination Microscopy (3D-SIM) uses
moiré interference between the sample and a striped pattern of light to increase the resolution
by a factor of two. We are using 3D-SIM to analyze the fine structure of meiotic chromosomes
in C. elegans, as well as the covalent modification of histones in pluripotent cell chromatin.

By visualizing the two lateral elements of the synaptonemal complex, separated from each
other by a distance of -150 nanometers, we can quantitatively analyze the progression of
meiotic events to a finer extent than previously possible. I will discuss our use of 3D-SIM to
analyze the phenotypes of meiotic mutants and to explore the function of the synaptonemal
complex.

Left, lateral elements of C. elegans synaptonemal complexes (a-HTP-3 immunofluorescence)
visualized with conventional deconvolution microscopy. Right, the same sample viewed with
3D-SIM microscopy, demonstrating the 150nm separation between lateral elements.
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