3D reconstruction of cellular microtubule networks using time-
resolved live cell imaging and serial electron tomography
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During cell division of most eukaryotes, the microtubule spindle, which is essential for the
segregation of chromosomes between two daughter cells, is organized at the two
centrosomes. We have developed an approach to reconstruct the 3D network of
microtubule at the centrosome in C. elegans embryo during cell division. This method
combines live cell imaging, serial-section electron tomography of high-pressure frozen
samples, automated segmentation of microtubules in single tomograms and stitching of
microtubule segments in consecutive tomograms to reconstruct complete centrosomes and
their 3D microtubule network. Using this approach, we have engaged into the quantitative
analysis and comparison of microtubules at the centrosomes of C.elegans embryo at
different stages of embryogenesis and in response to the inhibition of the expression of
important proteins for the regulation of microtubule dynamics by a RNAi approach. Our
result show a rather robust organization of microtubules and microtubule nucleation at the
centrosome, with an extremely reproducible ring of microtubules around a rather
microtubule-free centrosomal core. We also find significant effects of the inactivation of
some relevant proteins.



