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ABSTRACT

Single-walled carbon nanotubes (SWNT) exhibit strong Raman signals as well as fluorescence emissions in the
near infrared regions where most biomolecules are transparent. Such signals do not blink or photobleach under
prolonged excitation, which is advantageous to optical nano-bio marker applications. In this paper, single walled carbon
nanotubes are conjugated with specific types of single-stranded DNA in order to detect oligonucleotides of
corresponding complimentary sequences. Dot blotting experiments and comparative Raman spectroscopy observations
demonstrated excellent sensitivity and specificity of carbon nanotube-DNA probes. The results show the possibility of
using SWNT as generic nano-bio markers for the precise detection of specific kinds of genes.
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Fig. 1 Raman and near-infrared fluorescence signals of

SWNT— glucose oxidase bio-conjugates. The

excitation wavelength of the laser was 785 nm
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Fig. 2 Schematic diagram of a nanotube probe (a)
Conjugation process of a nanotube with the
ssDNA portion of an oligonecleotide complex
(b) Separation of ssDNA with a sequence Y
from the oligonecleotide complex (c) Selective
hybridization with the target chromosomal DNA
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n-stacking & E3le] A¥S 3L, double— stranded Y589 AsstA 5o SWNT-ssDNA
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fibroblast DNA ¢ @7|ME X7t} BEAHo=
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Fig. 5 Schematic diagram of the selective binding of the
SWNT— ssDNA probe with the target sSDNA
during the southern blot process
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