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Generally, the chemical modifications of the sugar moiety in nucleic acids can enhance the
resistance to nucleases. In addition, depending on the introduced chemical structure, modified
oligonucleotides can bind to the target DNA/RNA with complimentary sequences to form hybrids
with improved thermostability. Therefore, their therapeutic and diagnostic applications are being
tested. In this study, using originally developed polymerase variants, we have successfully developed
a library of sugar-modified oligonucleotides (library A) and that of chimeric oligonucleotides with
heterogeneous modifications (library B), both of which could provide high yields and low error rates.
Using the target and non-target proteins for the positive and negative selections, respectively,
artificial nucleic acid aptamers were acquired from these libraries. Conditions for the affinity
separation and screening with the cell sorter were optimized, thereby enriching the active species.
Aptamer sequences were isolated from the enriched libraries via the cloning method and were
identified via sequencing. Furthermore, we examined the enzymatic syntheses of individual
sequences and analyses of their activities using capillary zone electrophoreses. For aptamer
selections of cell targets, we prepared vectors that encoded the target mutated genes and stable cell
lines to which those genes were introduced. We examined the enrichment of the selected aptamers
from the libraries A and B via constructions of aptamer selection systems for the stable cell lines and
floating cells. Furthermore, the experimental system that employed the primary culture derived from
tissue specimens collected from patients with the target disease was established.
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