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Properties of DNA-functionalized gold nanoparticles. A mixture
of gold nanoparticles with surface-immobilized complementary
DNA sequences (a, b) appears red in color and has a strong
absorbance at 520 nm. When a complementary DNA sequence
(@'b’) is added to the solution, the particles are reversibly
aggregated causing a red shift in the surface plasmon absorbance
to 574 nm, thus, appearing purple in color

Electrical detection of DNA hybridization using Au nanoparticle
labels. (a) Immobilization of capture probes in the gap between
two electrodes. (b) Hybridization with target DNA and Au
nanoparticle-labeled detection probe. (¢) Reductive deposition of
Ag, creating a bridge that decreases resistance

Electrochemical detection of DNA hybridization using Au
nanoparticle labels. a) Immobilization of target DNA. b)
Hybridization with Au nanoparticle labeled detection probe. c)
Voltammetric detection of Au redox signal

Schematics of various strategies used to integrate CNTs in
electrochemical sensors. DNA detection via labelling with CNT
loaded a) with enzymes, b) with quantum dots and c) with
intercalator

(@) Schematic illustration of self-assembly of thiolated
oligonucleotides onto Au—CNT hybrid. The use of MCH assists
the erection of ssDNA and facilitates hybridization of
complementary oligonucleotides, which is detected via mediator
Ru(bpy)s>*. (b) UV-Vis absorption spectrum of MWNT bound
with gold nanoparticles. The inset shows the TEM image of a
MWNT coated with gold nanoparticles
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The four bases of DNA showing their complementary binding
properties and DNA nucleotide

General DNA biosensor design. Target DNA is capture at the
recognition layer, and the resulting hybridization signal is
transduced into a usable electronic signal for display and analysis
Key interactions between fields of biology and nanotechnology
The dimensions of wires used in conventional CMOS
technology, together with as-grown nanowires and carbon
nanotubes. While the cross-section of nanofibers and inorganic
nanowires is comparable to the size of typical proteins, single
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diameter comparable to DNA

Schematic depiction of thiol-modified oligonucleotides self-
assembling on the gold electrode and hybridizing with gold-
nanoparticle-supported DNA sequences

Schematic of the honeycomb structure of a graphene sheet (A).
SWCNTSs can be formed by folding the sheet along the shown
lattice vectors leading to armchair (B), zigzag (C), and chiral (D)
tubes, respectively. The graphene sheets rolled up into concentric
cylinders form MWCNT (E)

Schematic mechanism for nucleic acid sensing via an inlaid
multi-walled carbon nanotube combined with Ru(bpy)s**-

mediator) amplified guanine oxidation
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