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I VA S 4 Fork regression pathway in human cells : the 6-4 photoproduct induces
chickenfoot intermediates in an /n vitro DNA replication system
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The fork regression pathway, one of the post-replication repair pathways, induces chickenfoot intermediates ;
however, the existence of this pathway in mammals has not been elucidated to date. In order to investigate
whether chickenfoot intermediates are produced by mammalian cells, I employed an in vitro DNA replication
system composed of UV-induced lesion-containing DNA templates and human cell-free extracts.
Two-dimensional agarose gel (2D gel) electrophoretic analyses showed that some abnormal replication
intermediates accumulated in the presence of DNA damage. Furthermore, I used atomic force microscopy to
identify chickenfoot-like DNA structures in the replication products of 6-4 photoproduct containing templates,
but not of the cyclobutane pyrimidine dimers. These results suggest that the fork regression pathway may
contribute to damage tolerance, in particular for 6-4 photoproducts, in mammalian cells.

I also examined effects of RecQ helicases, BLM, WRN and RECQ 3 that have been predicted to promote fork
regression pathway by 2D gel electrophoretic analyses. As a result, RecQ helicases decreased X-shaped and
double-Y molecules that derived from two converged replication forks. These results imply a possibility that
RecQ helicases have critical roles for decatenation of replicating DNA at least in the in vitro DNA replication

system.
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