
Polymeric Systems for Signal Amplification 
in Gene Detection

Overview:

McGill University is seeking to out-license intellectual property relating to polymeric nanostructures and
methods of use for high level signal amplification. The systems of the invention comprise polymers and block
copolymers, containing a dense arrangement of luminescent molecules that self-assemble into core-shell
nanospheres. The polymeric nanospheres contain approximately 200 polymer chains, and each polymer
chain incorporates as many as 50 luminescent centers. Thus, when an analyte DNA associates with one
polymeric nanosphere, it is effectively labeled with approximately 10,000 highly luminescent units. The
methods of the invention are amenable to detection of DNA, RNA and proteins.

Characteristics:

A. Hydrophobic block, to induce the formation of micellar nanoparticles in water.
B. Ruthenium bipyridine containing block.
C. Hydrophilic, biologically inert, polyethylene glycol-based (PEG)
D. Biotin recognition unit, which will bring together the biological analyte with the polymer nanosphere,

through binding with streptavidin.

The Need:

Methods directed to increasing the sensitivity of gene detection typically rely on enzymatic amplification of the
analyte (PCR), which can be lengthy and may not preserve all the information contained in the DNA or RNA
to be analyzed. An alternative approach relies on development of systems designed to amplify the signal
itself, instead of the target biomolecule. Similarly, the detection of minute quantities of proteins is critical for
early diagnosis of disease. For proteins, however, amplification methods are not readily available, and thus
there is even a greater need for signal amplification methods.
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Research:

The research resides at the interface between synthetic chemistry, biological chemistry and materials
science.

Focus on supramolecular chemistry of DNA, to address problems in biology and nanoscience. The
approach is geared to design new materials for drug delivery, diagnostic tools, antitumor therapeutics,
and higher-order DNA structures for fine organization of materials on the nanometer scale.

Synthesis of advanced materials, using small molecules and polymers as building blocks. We are
specifically interested in designing biomimetic materials with properties of self-assembly.
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