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Abstract:
Much effort has been devoted to
chemosensors because of their high
classification accurary in array systems.
However, their complicated syntheses
might prevent their industrialization. To
overcome this problem, we focus on
molecular self-assembled chemosensor
arrays using catechol dyes to obtain
smart functionality without syntheses.1ー3
1) Glyphosate Sensing2
Glyphosate (GlyP) is well known
Figure 1. (a) Chemical structure of catechol dyes and sensing mechanism
as a herbicide and is considered toxic to of GlyP. (b) Linear discrimination analysis (LDA) for various oxyanions
human and environment. Thus, the GlyP including GlyP. PPi: pyrophosphate, TPi: triphosphate, ATP: adenosinedetection is crucial to avoid health hazard 5’-triphosphate, ADP: adenosine-5’-diphosphate, CA: citrate, Oxa:
and
environmental concern. We oxalate, Mal: malonate, Glu: glutamate.
fabricated a colorimetric chemosensor
array using ARS, BPR, PR, PV and a
Zn2+ ion (Figure 1a). The detection
mechanism is a competitive coordination
binding of Zn2+ between catechol dyes
and targets. The chemosensor array made
of catechol-Zn2+ complexes responded to
oxyanions including GlyP, resulting in
100 ％ correct classification in linear Figure 2. (a) Sensing mechanism of saccharides. (b) Quantitative
discrimination assay (LDA) (Figure 1b). analysis for G6P by SVM regression. The values of the root-mean-square
error of calibration (RMSEC) and prediction (RMSEP) prove high
The subsequent quantitative analysis for accuracy of the model and its predictive capacity.
GlyP in tap water also provided excellent
prediction quality.
2) Phosphosaccharide Sensing3
Phosphosaccharides such as glucose-6-phosphate (G6P) play important roles in glycolysis pathway, while
easy-to-visualize methods for the level of phosphosaccharides are still rare. In this regard, we fabricated an
indicator-displacement-assay based chemosensor array using two catechol fluorophores and 3nitrophenyboronic acid (3-NPBA) (Figure 2a). The array system could recognized fourteen types of
monosaccharides with 100％ correct classification. Quantitative analysis with a support vector machine (SVM)
resulted in successful prediction of the respective concentrations of phoshosaccharides in mixtures (Figure 2b).
Notably, the chemosensor array system was found to be applicable under physiological conditions.
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