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Our goal is to prepare nanoparticles (NPs) with surface functionalities that allow binding of 
biological molecules, namely, oligonucleotides and proteins. Au, Ag, Au/Ag, Fe3O4, FePt and 
other NPs, are synthesized and reacted with chemical functionalities for protein binding (e.g., 
specific for His-tagged proteins) or thiol-oligonucleotides.  
Derivatization with specific oligonucleotides has been used for DNA and RNA detection 
systems based on the differential non-cross-linking aggregation of AuNPs. The detection 
mechanism could be elucidated by Atomic Force Microscopy and ζ–potencial measurements. 
This system allowed detection of single base mutations/single nucleotide polymorphisms 
(SNP). A similar strategy was used for developing protein binding nanoparticles. The 
interaction of AuNPs with cytochrome c afforded bio-conjugates that present properties 
(surface charge, pH-induced aggregation) that are useful for their utilization as novel bio-
nanoprobes.  
Magnetic core-shell Au@magnetite NPs are being developed for one-pot gene detection-
capture and protein purification.  
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