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Development and application of phage interfaces for bacteria detection
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Bacteriophages are viruses that infect only bacterial cells in order to
reproduce. Their natural affinity to the host cells can be used to design highly specific tools. We
proEosed phage-conjugated silica-gold core-shell nanoparticles as plasmon scattering probes for
dark-field optical detection of pathogenic bacteria. By electrostatic layer-by-layer deposition on
the silica nanoparticles, the phage—conﬂu?ated silica-?old core-shell nanoparticles were prepared.
The phage-conjugated silica-gold core-shell nanoparticles selectively bound to the surfaces of
target bacteria. The nanoparticles-bound bacteria remarkably increased the light scattering
intensity. Our result suggests that the pathogenic bacteria can be detected with high selectivity
and sensitivity by the dark-filed microscopy technique. Furthermore, a wide variety of bacteria can
be rapidly detected by altering a variety of phages immobilized on the nanoparticles.
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