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Optical detection of protein patterns using 1,3-bisdicyanovinylindane
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Abstract — [n this study, we have obtained the protein patterns using the membrane patterning of
soft-lithography technique. The rapid detection of protein including bovine serum albumin (BSA) was resulted
from the interaction with 1,3-bisdicyanovinylindane. For the proof of the interaction between BSA and dye, the
UV-vis absorption spectra of BSA and dye were observed at 278 nm and 580 nm, respectively. As expected, the
absorption spectrum of the interaction between BSA and dye was observed at 584nm. The absorption spectrum
of the interaction was red-shifted. In addition, the optical images of the selectively reacted protein patterns
showed the distinctive change of patterned color at different pH conditions. Because the dye has negative
charges, the charge of BSA at different pH conditions could influence the interaction behavior between dye and
BSA. Therefore, in the case of pH 7, the selectively patterned protein substrates obtained deep blue color pattern
caused by electrostatic interaction between negative charges of the dye and positive charges of the BSA.
However, in the case of pH 10, selectively patterned protein substrates obtained light blue color pattern because
the electrostatic interaction was relatively lower than pH 7 due to the change of overall charge distribution of

BSA.
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Fig. 1. Synthesis of 1,3-bisdicyanovinylindane.
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Fig. 2. Fabrication scheme of PDMS membrane.
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Fig. 3. Absorption spectral changes of 1,3-bisdicyanoviny—
lindane at different pH conditions.
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Fig. 4. Scheme of dye structural changes at different
pH conditions.
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Fig. 5. UV-vis absorption spectra of dye/BSA mixture
solution at different pH conditions; (a) pH 7, (b) pH 10.

Table 1. Comparison of absorption peaks

Absorption (pH condition)

pH 7 pH 10

Dye 580nm 579nm

e/BSA mixture 584nm 581nm
Dye/
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Fig. 6. Optical microscope images of the protein
pattern with 1,3-bisdicyanovinylindane; (a) pH 7, (b) pH 10.
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Fig. 7. Scheme of protein structural changes at
different pH conditions.
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