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Abstract: Gold nanoparticles (AuNPs) have been proposed for sensing applications,[1] in
nanomedicine,[2] and to understand the interaction between engineered nanomaterials and biological
systems.[3] Yet, limited efforts have been devoted to the development of biofunctionalized AuNPs with
‘ a precisely defined architecture at the molecular level. Our aim is to push forward the design,
preparation, and characterization of AuNPs functionalized with peptides, proteins or oligonucleotides to enable advanced biologically-
oriented applications of these materials.
In the past years, we have developed a reliable coating strategy for the surface of AUNPs, which allows excellent control of nanoparticle
functionalization and of colloidal stability.[4] In fact, the desired biomolecules are immobilized at low surface density on the negatively
charged, hydrophilic nanoparticle coating maximizing their bioavailability. Using this approach, we have been able to prepare AuNPs
targeting specific receptors on the cell membrane,[4,5] novel anticancer vaccine candidates,[6,7] and sensitive microRNA sensing
systems.[8]
In this talk, I will first present our AUNP coating approach and then describe the bioconjugation strategies we follow for the immobilization
of peptides, proteins, and DNA-probe sequences. Next, | will illustrate how the molecular design of these AuNPs is indeed crucial for
their performances. In particular, | will present our recent results employing AuNP-based formulations to develop mucin 1-directed
anticancer vaccines, and the use of biofunctionalized AuNPs to target cell receptors on the plasma membrane.
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Biosketch: Roberto Fiammengo is since March 2012 researcher - team leader at the Center for Biomolecular Nanotechnologies of
the Italian Institute of Technology in Lecce.

He studied chemistry at the University of Padua and received his Ph.D. in 2002 from the University of Twente, The Netherlands,
working with David Reindhoudt in the fields of organic and supramolecular chemistry.

From 2003 to 2006 he worked as a postdoc at the University of Heidelberg (Germany) at the Institute of Pharmacy and Molecular
Biotechnolgy developing nucleic acid-based hybrid catalysts for organometallic reactions.

In November 2006, he moved to Stuttgart (Germany) at the Max-Planck Institute for Intelligent Systems to start his independent
academic career as a group leader in the Department of New Materials and Biosystems, working on the development of gold
nanoparticles for biological applications. During the 5+ years there, he also worked on nanostructured hydrogel substrates for the
investigation of cellular response to material compliance, and protein microarrays on nanostructured substrates.

In March 2012 he moved back to Italy joining the Center for Biomolecular Nanotechnologies of the Italian Institute of Technology
in Lecce where he is currently leading a small research group mainly focusing on the design and application of biofunctionalized inorganic
nanoparticles in diagnostics and nanomedicine. His scientific interests include: a) the development of novel and improved nanoparticle
synthesis; b) the design of functional organic coatings; c) the synthesis of suitable linker molecules; d) the chemical functionalization of
bhiomolecules; and d) the investigation of (bio)functionalization strategies. Some examples of the fields of application of his research
include the quantification of microRNAs in sample of extracted total RNA, the development of nanoparticle-based vaccine formulations,
the development of contrast agents and of improved silver-nanoparticle-based conductive inks.

He has published more than 30 research papers and filed 2 patent applications.



