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Aptamers, which are single strand DNA/RNAs showing a strong and specific interaction with a target
molecule, are expected to be applied to biosensors. Especially, structure-induced aptamers change their
structures drastically in binding. In the general selection method of aptamers such as Systematic Evolution of
Ligands by EXponential enrichment (SELEX), it is well-known that capillary zone electrophoresis (CZE) is
very effective for separation of target-aptamer complexes from free DNAs with random sequences because of
high resolution, small consumption of samples, and rapid analysis. However, when the target molecules are
small, the separation by CZE is difficult due to their few changes in electrophoretic mobilities by binding. In
our study, we focused on the changes in the DNA structures by binding, and capillary sieving electrophoresis
(CSE) was applied to the isolation of small molecules-aptamer complexes from free DNAs. CSE was conducted
by using a capillary filled with a background solution (BGS) containing hydroxypropyl cellulose (HPC). First,
structure-not-preorganized (like straight chain) DNA sub-libraries were prepared by CSE to obtain structure-
induced aptamer selectively. Next, separation of aptamer candidates toward the model target, L-tyrosinamide
(Tyr-Am), was carried out by CSE and amplified by PCR (consecutively 3 rounds). Then, binding ability and
specificity of aptamer candidates were measured by CSE. As a result, structure-not-preorganized DNA sub-

libraries were prepared by fractionating back part of the peak containing DNA library in CSE and amplified
the fraction by PCR. After Tyr-Am aptamer selection using the prepared sub-library, some aptamer candidates
were obtained, and one of these candidates showed specifical decrease in migration time in CSE conditions as
the one previously reported sequence. The dissociation constant was calculated as 48~74 uM, which was
equivalent to the reported aptamer. These results suggested that the proposed method can be applied to
selection of structure-induced aptamers targeting small molecules.
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