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Super-rapid diagnosis of ocular viral infections by single virus detection with
solid-state nanopore

Noriyasu, Hashida
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We develoEed a nanopore detector that can rapidly detect viral particles at
the single molecule level using changes in current when they pass through nanopores (through holes)
in a silicon substrate with diameters of several hundred nanometers or less. To achieve single virus

identification, we combined this detector with artificial intelligence (Al) that can deeply learn
current waveforms. The result is a highly accurate and fast system for identifying live viruses.
Herpesvirus infections will be employed as representative ocular diseases of significant importance
in ophthalmology. We investigated the potential advantages of Al-nanopore technology in detecting
and 1dentifying infectious agents in cultured herpesviruses and clinical samples from
herpesvirus-infected patients rapidly on-site.
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Measurement of clinical samples: viruses in aqueous humor usingt

Al-nanopore
qPCR positive group
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HSV-1 iridocyclitis
gPCR: HSV-1 2.3 x 105copies/mL
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Suspected of CMV iridocyclitis
gPCR: negative
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VZV iridocyclitis
gPCR: VZV 4.5 x 107 copies/mL
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Suspected of CMV endotheliitis
gPCR: negative
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CMV endothellms
gPCR: CMV 1.5 % 10°copies/mL

qPCR negative, but
Al-Nanopre positive!
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