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Label-free detection of protein using a metallic mesh
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Abstract We propose a new label-free sensor of protein using a metallic mesh in THz region. Our sensing method relies on a change in
the transmittance of THz radiation passed through the metallic mesh on which a sample substance is contacted.

By using this technique, we demonstrated the highly sensitive detection the protein horseradish peroxidase, which is an
oxidation/reduction enzyme that exists in many organisms. For quantitative investigation of the sensitivity of our sensor, the enzyme was
printed on surface of the metallic mesh by a commercial printer. A distinct shift in the transmittance spectrum toward lower frequency was
observed for 500 pg/mm?*(11 fmol) enzyme printed on the metallic mesh. Next we demonstrated to detect a streptavidin-biotin interaction on
a PVDF membrane which is generally used fixation of protein, The streptavidin-biotin interaction can be detected by using 650 pg/mm? (2.5
pmol) biotin.These results indicate that our sensing system has high sensitivity and we have successfully demonstrated a convenient sensing
system by using a metallic mesh and a PVDF membrane.

Keyword label-free, metallic mesh, membrane
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Fig.1 Measured transmission spectrum of a thin metallic
mesh (grating period : 76.3 pm, metallic line width:18.3
um)
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Fig. 2 Measured transmission spectra of metallic meshes
with various concentrations of the horseradish peroxidase.
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Fig. 3 The transmission dip frequency as a function of the
horseradish peroxidase concentration.
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