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Lecture annotation:

Cells are under constant genotoxic pressure from both endogenous and exogenous sources. More than
tens of thousands of DNA lesions occur in a single human cell every day and they need to be repaired
to avoid deleterious mutations, blockage of replication and transcription, and chromosomal breakage.
The importance of DNA repair to human health is highlighted by the fact that failure to repair damaged
DNA increases the likelihood of developing tumours and other diseases. Homologous recombination
(HR) is critical both for repairing DNA lesions in mitosis and for chromosomal pairing and exchange
during meiosis. However, some forms of HR can also lead to undesirable DNA rearrangements.
Multiple regulatory mechanisms have evolved to ensure that HR takes place at the right time, place
and manner. Central to homologous recombination in eukaryotes is the RAD51 recombinase, which
forms helical nucleoprotein filaments on single-stranded DNA (ssDNA) and catalyzes strand invasion
with homologous duplex DNA. Various regulatory proteins assist this reaction including the RAD51
paralogs, mutations of which predispose to breast and ovarian cancers and Fanconi anemia-like
disorders. We recently discovered that a RAD51 paralog complex, functions predominantly
downstream of filament assembly by binding and remodelling RAD51-ssDNA filaments to a
conformation more proficient for strand exchange. Electron microscopy reconstructions reveal that
CX3-induced remodelling alters both RAD51 filament pitch and length to form an open and nuclease-
sensitive conformation permissive for strand-exchange.
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