Construction of facile bio-assay system of dissolved organic solvent in water
by using short length fragment DNA as sensor material
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Single strand DNA (ssDNA) can form a wide variety of three-dimensional conformation.
Some of these structure forms are able to interact with proteins and small molecules with high
specificity and affinity. These oligonucleotides sequences are called DNA aptamers. Thein vitro
selection of specific DNA aptamer is done by systematic evolution of ligands by exponential



enrichment (SELEX). In this study, to detect endocrine distributor chemicals (ECDs) by DNA
aptamer, we focused the phenol ring, the common structure of ECDs, as a target for DNA
aptamers, and selected by SELEX dtrategy. After 12 rounds of SELEX, ten DNA aptamers were
screened by using FITC-labded DNA aptamer from about one hundred DNA aptamer
candidates. Additionally, ten DNA aptamers showed no cross-reaction with hydrophobic gel
beads, TOY OPEARL Butyl-650M. Comparing the DNA sequence of these DNA aptamers, it
was revealed that these DNA aptamers were consisted of between one high homology region (1)
and one of two relative high conserved regions (Il and Il1). Based on DNA seguence
information, it was assumed that the region | was at least necessary for recognition of the phenyl
molecule.
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Fig. 1 2,4-dichlorophenol

Fig. 2 Chemical structures of phenol

and endocrine disrupting chemicals
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Table 1 Mann-Whitney U-test (n1 = 4, n2 = 6)
for phenyl binding assay

Elution (%)

Sequence | 1st 2nd 3rd 4th | Significant
samples |round round round round| difference
*28c |1.121 1.135 1.193 1.191 *
1c 1.068 1.110 1.172 1.172 *
6b 1.165 1.208 1.196 1.184 *
9b 1.104 1.216 1.201 1.195 *
*25¢ 1.157 1.287 1.275 1.210 *
26¢ 1.065 1.181 1.200 1.198 *
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