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V. Pekovic, A. Benham, D. Dixon, R. Edwards, C. Hutchison, (University of Durham, UK); I. Kill, (Brunel University, UK); K. Bushby, (University of Newcastle-upon-Tyne, UK); R. Foisner, (Medical University of Vienna, Austria).

Mutations in the gene encoding a nuclear intermediate filament protein, lamin A, cause a range of age-associated and premature ageing diseases, collectively termed laminopathies.

These findings prompted us to explore whether lamin A plays a role in normal ageing process. Here we show that human fibroblasts aged in vitro acquire a range of nuclearv phenotypes reminiscent of progeroid-like fibroblasts. These include dysmorphic nuclei and defective nuclear assembly of lamin A and their binding partner LAP2a (lamina-associated polypeptide 2a), all of which strongly correlate with cell cycle arrest. The C-terminal domains of lamin A and LAP2a contain multiple cysteine residues, which undergo oxidative modifications in senescent fibroblasts. These modifications inhibit the formation of higher-order disulphide-linked structures of both proteins and led to a partial proteolysis of lamin A within its tail domain. Consequently, lamin A and LAP2a fail to tether the nucleoplasmic forms of retinoblastoma protein within the nuclei of late-passage fibroblasts,

which we have recently reported to be required for maintaining a proliferative state in early-passage fibroblasts. 
Consistent with these findings, addition of extracts from senescent fibroblasts to a Xenopus in vitro nuclear assembly system caused oxidative modifications to C-terminal cysteine residues in Xenopus lamin LIII and inhibited nuclear lamina assembly and DNA replication. Our data show that lamin A and LAP2a act as oxidative stress sensors and are central components of senescence pathway. Our findings suggest a novel model for ageing of human fibroblasts in vitro whereby

the accumulation of oxidative damage to lamin A and LAP2a contributes to senescence pathway by de-stabilising the nuclear architecture.
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