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Nuclear Physics in a biological context DENNIS DIS-
CHER, Univ. Pennsylvania — A solid tissue can be soft like fat or
brain, stiff like striated muscle and heart, or rigid like bone – and of
course every cell has a nucleus that contributes in some way small or
large to tissue mechanics. Indeed, nuclei generally exhibit rheology and
plasticity that reflects both the chromatin and the nuclear envelope pro-
teins called lamins, all of which change in differentiation. Profiling of
tissue nuclei shows that the nuclear intermediate filament protein Lamin-
A/C varies over 30-fold between adult tissues and scales strongly with
micro-elasticity of tissue, while other nuclear envelope components such
as Lamin-B exhibit small variations. Lamin-A/C has been implicated in
aging syndromes that affect muscle and fat but not brain, and we find
nuclei in brain-derived cells are indeed dominated by Lamin-B and are
much softer than nuclei derived from muscle cells with predominantly
Lamin-A/C. In vitro, matrix elasticity can affect expression of nuclear
envelope components in adult stem cells, and major changes in Lamin-
A/C are indeed shown to direct lineage with lower levels favoring soft
tissue and higher levels promoting rigid tissue lineage. Further molecu-
lar studies provide evidence that the nucleus transduces physical stress.
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