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Investigation of genome function by upgrading replication cycle reaction
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In our originally developed replication cycle reconstitution system gRCR),
which reconstitutes the cycle of E. coli chromosome replication, exponential amplification o
genome-sized circular DNA molecules is achieved. In addition to the replication system, many other
genome-related subsystems, such as transcription and translation, DNA repair, recombination, and
replication cycle control, have been individually reconstituted in vitro in studies using E. coli as
a model. In this study, these subsystems were integrated into the replication cycle reconstruction
system to construct an integrated system that reconstructs genome dynamics. In addition to the
system, we also examined the in vitro amplification of mega-sized genomes (chromosomes), and
achieved full-length amplification of a 2-Mb fragmented chromosome.
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