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Abstract:

The nuclear lamina is a thin network of lamin proteins which lines the inner nuclear membrane, giving it
structural integrity and providing anchoring points for several DNA-binding and transmembrane proteins.
While many of these proteins and their functions are being studied, not much is known about how the
lamina in particular affects cell behavior and gene activity. The aim of this is to investigate the specific
roles of lamin A/C in nuclear shape, heterochromatin and chromosome organization, and then study how
these changes affect genomic activity. Lamin A/C knockdown and human lamin A/C knock-in mouse
embryonic fibroblasts were used to isolate the role of lamin A/C, and patterned substrates were used to
modulate cell shape and cytoskeletal contractility. Lamin A/C is shown to affect heterochromatin
organization independent of cytoskeletal contractility and nuclear shape, as lack of lamin A/C decreased the
total number of heterochromatin nodes and increased average node volume regardless of cell shape.
Through chromosome painting, lamin A/C was shown to differentially affect the positioning and shape of
chromosome 5 and 9, indicating that certain genes and regions of DNA are more sensitive to mechanical
and geometric perturbations than others.
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