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Development of Screening Method for DNA Aptamer Using Auto2D, a Fully Automated
Two-Dimensional Electrophoresis system
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Aptamers are nucleic acid ligands that bind to a wide range of target molecules with high specificity and
high affinity.

We have developed the novel screening method for aptamers that targeted unpurified or unidentified proteins.
This method is based on the two-dimensional electrophoresis based systematic evolution of ligands by exponential
enrichment (2 DE-SELEX) using the fully automated two-dimensional electrophoresis system "Auto2D".

This paper reports on the outline of the screening method, and on the examples of the analysis results of the
aptemers with a stem-loop structure in the liver tissue of mice using the developed screening method.
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Fig. 1 Structural motifs of aptamers.
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Fig. 2 Two-dimensional electrophoresis using Auto2D.
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Table 1 Oligonucleotide sequences for DNA library.
Name Sequence
Library 5-TAGACTACTCGTGTCACATTT(N24)TTTACACTGAACCTACCTGTT-3’

5'Blockstrand

5-TGTGACACGAGTAGTCTA-3’

3'Blockstrand / Reverse primer

5-AACAGGTAGGTTCAGTGT-3’

Forward primer

5-TAGACTACTCGTGTCACA-3’
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Fig. 3 Schematic representation of 2DE-SELEX
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Fig. 4 Aptamer blotting assay for binding of the ssDNA

library to 2 DE nitrocellulose membrane.
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Table 2 Oligonucleotide sequences identified from the 24-nt randomized region of the library through four rounds of 2DE-SELEX.

Name Sequence (24-nt) GA (kcal/mol) Tm (C) Occurrence
MLT-417 ATGACGGACCTCTACCGTATACAA -3.50 60.8 1
MLT-419 CTCCGCATGCAACCTCTGCACGGC -4.05 52.2 1
MLT-423 GGAAGCGGTATCGCGTACATGCCC -2.79 54.4 1
MLT-429 GTAAGTCTGATAACTCTCCCTCAG -1.07 35.5 2

5 DNAT774~—O k&8l
Fig. 5 Secondary structures predicted for 24-nt regions of
MLT-417, MLT-419, MLT-423, MLT-429
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Fig. 6 Aptamer blotting assay for binding of DNA aptamer
to protein-blotted nitrocellulose membrane.
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