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Abstract
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Project Period : 1 August 2005 - 31 July 2008

Peptide nucleic acid (PNA) is a new class of DNA mimic, which is potentially useful for
diagnostic and therapeutic applications due to its high affinity and specificity of binding to target
nucleic acids. The goal of this work is to develop a synthetic method for charged and
fluorescent labeled pyrrolidinyl PNA in order to be used as probes for DNA sequence detection.
The study lead to development of a new method for DNA sample preparation for the analysis, in
which the negatively charged PNA-DNA hybrid was electrostatically absorbed by an anion
exchange support in preference to the electronically neutral unhybridized PNA. The presence of
the absorbed PNA on the support, which could be detected by mass spectrometry or
fluorescence microscopy depending on the type of label used, indicated that the hybridization
between the PNA probe and the DNA target had occurred. The sequence of the DNA could be
inferred from the sequence of the probe. With the high specificity of this new PNA-based
technology, single mismatches in 9-15 bases target DNA sequences were readily distinguished
at room temperature without the need for enzymatic treatment. Based on this principle, a
prototype for genotyping of single nucleotide polymorphisms (SNP) has been successfully
developed. The technique used only standard PCR-amplified DNA samples without the need for
biotin labeling therefore it should be very cost effective and suitable for high throughput

screening.
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