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SERS-Based detection of oligonucleotides by using acetylene-tagged Hoechst molecules
(Graduate School of Engineering, Aoyama Gakuin University) OHiroki Makanai, Tatsuya
Nishihara, Kazuhito Tanabe

Raman spectroscopy is a useful technique that provide molecular vibrational information. In

this study, we established a new strategy to obtain a nucleic acid sequence information by using
Raman spectroscopy. This strategy employed Hoechst molecules bearing acetylene moiety as
Raman tag and SERS (Raman signal enhancement effect by Gold nanoparticle) to identify base
sequence on the basis of DNA hybridization between target oligonucleotide (ODNs) and ODNs
on gold nanoparticles.
In this study, we prepared Ace-Hoechst and measured its Raman spectra in the presence of gold
nanoparticle with ODNs. As a result, we found enhancement of Raman signal of acetylene unit
in Ace-Hoechst, because Ace-Hoechst approached to gold nanoparticles by binding to double-
stranded ODNs on the gold nanoparticle. In addition, we observed disappearance of the signal
of Ace-Hoehcst, when target ODNs were added to the sample, because of the hybridization of
target ODNs and ODNs on the gold nanoparticles to release Ace-Hoechst. At present, detection
of oligonucleotide derived from cells by the present strategy is in progress.
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Figure 1 Detection of target DNA by functional nanoparticles and Raman spectroscopy.
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