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Abstract

Although unnatural base pairs (UBPsS) have great potentials in extended genetic
alphabet, functional nucleic acid materials, semi synthetic organisms (SSO), etc., the
known skeletons of UBPs are rare, and the synthetical access of them are costly,
which limited their further applications. Herein, |1 would like to introduce our latest
advances in mining the inexpensive unnatural base pairs (UBPs) from DNA damage
and its biotechnological applications (Advanced Science 2024, DOI:
10.1002/advs.202404622). Our novel approach poses the damaged nucleobases, e. g
ethenodeoxycytidine (¢C) in the DNA template, and then unveils the suitable pairing
partner of them via primer extension, elongation, and Kkinetic assays. The low
sequence dependence for amplification and its capacity for enhancing lesions are
tested. From the new definite pair, we can recognize, amply, enrich, and sequence the
real biological samples bearing éC DNA lesions vitro and in vivo at single-base
resolution. Furthermore, such kind of UBPs show 99.96% fidelity in Polymerase
Chain Reaction (PCR), 99% selectivity for transcriptions, and can be smoothly
incorporated into tRNA and mRNA. We anticipate that these features, together with
the simple, inexpensive synthesis of these UBPs, will render a useful platform for
advancing more extensive UBPs-based technology.
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