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Development of template-directed synthesis by non-enzymatic chemical ligation for replication
and transcription of L-aTNA ('Graduate School of Engineering, Nagoya University) OHikari
Okita,' Keiji Murayama,' Hiroyuki Asanuma'

We have successfully designed various artificial nucleic acids that have acyclic scaffold
instead of natural (deoxy)ribose with high nuclease resistivity. In particular, L-aTNA composed
of L-threoninol can form more stable homo-duplex than that of DNA. L-aTNA also forms stable
hetero-duplexes with DNA and RNA. However, beneficial enzymes such as ligase or
polymerase are not available for L-aTNA due to its unnatural backbone structure. In this work,
we developed template-directed synthesis of L-aTNA by non-enzymatic ligation using a
condensing agent, N-cyanoimidazole as an alternative to polymerase. The chemical ligation of
L-aTNA underwent with high efficiency, which enabled a duplication reaction of L-aTNA using
a pool of random trimers as substrates. Moreover, we succeeded in transcription from DNA
and RNA to L-aTNA by this pseudo primer extension reaction.
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