
Light-directed, in situ synthesis of RNA  
microarrays

Overview:

McGill University is seeking to out-license compositions and methods for maskless, light-directed in situ
synthesis of RNA microarrays on solid substrates. The discovery of double-stranded RNAs as gene
knockdown agents and potential for therapeutic applications has led to a resurgence in RNA synthesis and
need for new methods tailored to the manufacture of RNA microarrays. The intellectual property relates to
novel RNA monomers such as 5'-NPPOC-2’-ALE-3'-phosphoramidite derivatives for the synthesis of RNA
oligonucleotide probes for in situ RNA microarray fabrication useful for determining ligand-RNA binding.

Characteristics:

 2’-O-ALE chemistry allows efficient synthesis of RNAs that retain their activity.

 In situ synthesis overcomes limitations of currently used “spotted” array construction method.

 Maskless photolithographic microarray technology yields high complexity RNA chips on glass
substrate similar to DNA chips.

 Arrays have at least 500,000 oligoribonucleotide probes per 1 cm2 and provide quantitative information.

 Protection strategy overcomes common 2' to 3'- isomerization.

 Complete deprotection can be performed on solid support avoiding post synthesis RNA degradation.

 Arrays can be used with single-stranded, double-stranded, or otherwise structured RNA oligomers
controlled and defined by the user.

The need:

Microarray technology is readily used to furnish information on nucleic acids in a wide range of applications
such as gene expression and genotyping. In 2004 the total array market, including DNA, protein and tissue
arrays, was valued at $1.1 B and is expected to reach $4.7B by 2015 with a growth rate of over 22%. In
2009, the DNA array market alone was valued at $1.8B. RNA arrays have been described but they are not
widely available and this segment has not been valued. This is probably due to the fact that current strategies
involve handling and immobilization of a pre-synthesized RNA on a microarray, limiting the complexity and
versatility of the microarray, and exposing the RNA to nuclease degradation Our technology overcomes these
limitations and allows the growth of RNA directly on the chip surface.
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The Inventors: Damha J. Masad; Lackey Jeremy et al.

Profile:

Dr. Masad J. Damha

James McGill Professor; Department of Chemistry of McGill University.

PhD in Chemistry from McGill University in 1988.

Research is focused on the synthesis, biochemical properties and molecular behavior of nucleic acids
(DNA, RNA) and their analogues. A goal of this research endeavor is to gain a detailed understanding of
inter- and intracellular communication between nucleic acids, and between nucleic acids and proteins.
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