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First part of this report describes the use of FRET mechanism between platelet-derived growth
factor AA (PDGF AA) modified photoluminescent Au nanodots (PDGF AA-Lawp) and PDGF
binding aptamers (Apt) protected 13-nm spherical Au NPs (Apt-Qawe) to detect the
concentration of PDGF or PDGF a-receptor, within 80 pM and 0.25 nM of LOD,respectively In
the second part, we developed a colorimetric sensing approach for the determination of adenosine
triphosphate (ATP) using aptamer-modified gold nanoparticles (Apt-Au NPs). The aggregation
between those Apt-Au NPs was reduced by binding of the ATP molecules to the Apt-Au NPs. As
a result, the change of Apt-Au NPs solution could be deduced the concentration of ATP, within
the limit of detection for ATP was 10.0 nM. At the third part, TOTO-3 and the polythymine
oligonucleotide Ts3 were used for the highly selective and sensitive detection of Hg*™ in aqueous
solution. After Ts; interacts specifically with Hg" ions, its conformation changes to form a folded
structure that preferably binds to TOTO-3. As a result, the fluorescence of a mixture of T33 and
TOTO-3 increases in the presence of Hg*",and the LOD for Hg*" was 3 nM by the fluorescence
measurement. In the forth part, some novelty one dimensional (1D) semiconductor nanostructures,
including the synthesis of fluorescent trigonal tellurium (t-Te) nanowires in aqueous solution
were synthesized at room temperature. Otherwise, under the reaction of Te nanowires (NWs)
served as template, three different shapes of Te nanowires (NWs) can be prepared by the addition
of sodium tetrachloroaurate into Te NWs solution in the presence of
hexadecyltrimethylammonium bromide (CTAB) over different reaction times, three different Te

nanowires, such as gold-tellurium nanodumbbells can be prepared easily .
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