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NANO-MOLECULAR PROBES CREATED BY
HIGH INTENSITY UV LASER IRRADIATION

* Physics of DNA/RNA assembly.
Characterizing structural assemblies in uRNA,
Hairpins and loop structures.
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* Structural stability and integrity of DNA/RNA
“puzzle pieces”.
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Mapping of DNA lesions
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DNA FLUCTUATIONS PROPAGATE IN GENE PROMOTERS !l FIRST EVIDENCE !!!

***WE HAV DISCOVERED THIS EFFECT IN DIFFERENT GENES OF BACTERIA LIKE YERSINIA PESTIS,
HELICOBACTER PYLORI AND MANY MORE I!!!

&

|::> IMPORTANT BIOLOGICAL IMPLICATIONS AT THE LEVEL PROTEIN-DNA INT. AND GENE Sz
S.Cuesta-Lopez et al. New Ang Chem Int. (under review) (2010)
S.Cuesta-Lopez et al. Eur. Phys. Letters (2009)
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Learning from nature: DNA hairpins as molecular probes.
Biophysics of “Molecular Beacons”. Biosensors.

IN VIVO detection of gene expression
4 e
S~ Molecular & cellular sensors. Early Cancer
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Nano-Calorimetry & Biomolecular interactions

Detecting structural assemblies in mMRNA,

Hairpins and loop structures Detecting DRUG-binding to DNA hairpins:
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Biophysical basis of nanoparticles for medical applications.
Improving designs and multi-functionality

IMPROVING FUNCTIONALIZATION: ITC studies on the LDL receptor mechanism:
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BIOPHYSICAL BASIS OF NP BIOCOMPATIBILITY:

** |nteraction of a functionalized Nanopatrticle,
in physiological conditions, with common plasma proteins.

4 Combining both ITC and size exclusion chromatography
techniques: Screen an ensemble of plasma proteins against a set
of two different NPs coronas:

- HSA-NP and 10-NP.
-Albumin, Apolipoproteins (Al,E), immunoglobulins and fibrinogen.
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