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The realization of reproduction and evolution requires gene expression and DNA replication in a test
tube. We succeeded in the design of a simple DNA replication system coupled with gene expression.
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This system consists of a circular artificial genomic DNA that encodes
@ genes of phi29 DNA polymerase and Cre recombinase and the
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reconstituted transcription/translation system of E. coli. The two

XBEEBREEHRR enzymes expressed from the DNA replicate the DNA. /
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The DNA replication system in Fig. 1 was encapsulated into a micro-sized water-in-oil droplets.
We successfully in a continuous replication and evolution of the genomic DNA.
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* Develop the first self-regeneration system by adding other genes to the artificial genomic DNA replication system.
« Establish directed evolution method in vitro for polymerases that incorporate artificial nucleotides.
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