Characterization of Lamin A / Phosphatidylinositol-4,5-bisphosphate complex
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Lamins, the intermediate nuclear filaments, are important regulators of nuclear structural
integrity as well as DNA transcription, replication and repair, and epigenetic regulation.
Mutations in the LMNA gene, which encodes for lamin A protein, cause a large variety of human
diseases, known as laminopathies, including muscular dystrophies and progeroid syndromes.
Phosphorylable serines in lamin A may play important roles in different cell processes. Our data
demonstrate that lamin A forms a complex with nuclear myosin I (NM1) in a phosphatidylinositol
4,5-bisphosphate (PIP2) – dependent manner, and the formation of the complex might be
modulated by lamin A phosphorylation status. Therefore, we used expression vectors for GFPtagged lamin A with mutations (phosphomimetics and phosphorylation-deficient) of selected
high-turnover phosphorylation sites and analysed the patterns of mutated lamin A separated
with 2D-electrophoresis. To understand the influence of these phosphorylations in the formation
of lamin A complexes, we investigated the differences of protein binding partners that bound to
lamin A compared to lamin A phospho-mutants. This revealed that some proteins bind to lamin
A independently of phosphorylation on studied sites, while others require specific
phosphorylations for the binding. We conclude that some phosphorylation sites might be crucial
for PIP2-dependent interactions of lamin A, important for nuclear functions.
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