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Biology is becoming increasingly more quantitative with the advent of a number of new techniques
that make quantitation feasible. This advancement in the interpretation of biology has transformed
it into a precise science that can help comprehend life, health and disease down to the level of the
numbers of molecules. One component of the cell that is central to all these states is the
cytoskeleton. The cytoskeleton, as its name suggests, is the determinant of cell shape and form. Reorganization of the cytoskeleton and its associated proteins follows major cell fate decisions such as
cell division, differentiation and disease. Although qualitative studies on some of the changes
underlying these states of cells have been described using biochemistry, molecular biology and
static visualization techniques, the vivid dynamics of the cytoskeleton and the associated proteins
and their interplay during these processes have remained elusive. So too, an estimate of the
numbers and the spatial organization of the players is lost when conventional biology techniques
are applied to answer questions relating to the cytoskeleton. The talk will be focused on the
application of quantitative techniques to investigate the regulation of the motor protein
cytoplasmic dynein in vivo, the role of the microtubules in determining cell fate and in
mitochondrial dynamics. The speaker will also touch upon extension of these studies towards
understanding of the role of the cytoskeleton and associated proteins during division,
differentiation and disease.
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