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Abstract
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Abstract:

Aptamers as specific molecular recognitions play a critical role in various biological and
biomedical applications such as diagnostic and therapeutic molecules. However, the aptamer
usages are limited, because long sequences of aptamer are not practical to synthesize and
cause the reduction in binding efficacy. The project is aimed to develop a standard protocol for
identifying binding sequences of aptamer and truncating the aptamer sequence. Model molecules
are PDGF-BB and its aptamer. Based on the immunoassay, the aptamer was truncated to a
number of sequences with lengths of 36-40 nt. Those sequences had Kp ,,, at a picomolar scale,
indicating their binding capability. Particularly, the Kp ., of truncated aptamer with a length of 36
nt was approximately 150-fold lower than that of the full-length aptamer. The binding of the
truncated sequences was confirmed using MD simulation. For the studied aptamer sequences,
the binding energies obtained experimentally correlated well with those calculated from the MD,
with correlation coefficients (Rz) of 0.9435 (MMPB/SA) and 0.9868 (MMGB/SA). The expected
outcome is the development of an aptamer-based recognition molecule that could find

applications in both diagnostic assays and therapeutic treatments.
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