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DNA and RNA laid the material foundation of storage, transfer and retrieval of genetic
information literally in all life form. However, there is no reason to limit the range of genetic materials to
only natural DNA and RNA, especially when chemical synthesis has already provided us various
building blocks for constructing unnatural nucleic acids. Efficient unnatural nucleic acid polymerases
are necessities for utilizing unnatural nucleic acids as genetic materials. In order to rapidly engineer
DNA polymerases for broader substrate repertoire, we have developed a polymerase evolution platform
based on phage display technology and high-throughput screening. Using this platform, we successfully,
carried out directed evolution of Stoffel fragment for the efficient synthesis and amplification o
unnatural nucleic acids. With the best SF mutants, we have carried out SELEX for various unnatur
aptamers, designed a method called PCT for rapid production of RNA molecules, and constructed no
biomaterials composed of unnatural nucleic acids. In the end of the talk, the applications of unnatu
base pairs in the development of aptamer-drug conjugates and semi-synthetic life will also be discus
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