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DNA in vitro

Screening-free in vitro evolution of biomolecules with programmed DNA
amplification and natural selection

Furubayashi, Taro
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We aimed to construct a screening-free and ultra-efficient in vitro enzyme
evolution system. The evolution system developed here is equipped with a DNA self-amplification
program that converts the "activity of target enzymes" into "self-amplification of enzyme-coding
genes (DNA)" in artificial cells. Evolutionary optimization of the target enzyme occurs through
massively parallel DNA self-amplification race among tiny artificial cells (w/o emulsion).

In this study, we achieved (1) Molecular program to convert RNA polymerase activity into DNA
replication (2) DNA amplification in a massively parallel femtoliter reactors. Based on the basic
technologies established here, we are going on to evolution experiments of an RNA polymerase.
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