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Abstract 

Project Code : RTA5280002 
Project Title : Synthesis, properties and applications of conformationally constrained beta-
pyrrolidinyl peptide nucleic acids  

Investigators : Tirayut Vilaivan and co-workers 
E-mail Address : vtirayut@chula.ac.th 
Project Period : 3 years (1 August 2009 - 31 July 2012 extended to 31 January 2013) 
 
 Peptide nucleic acid or PNA is a type of DNA mimic with electrostatically neutral peptide-
like backbone that can bind strongly and specifically to DNA and RNA targets following Watson-
Crick base paring rules. Based on our previous success in developing a new class of 
conformationally-constrained peptide nucleic acid bearing alternating alpha-/beta-peptide backbone 
derived from proline and cyclic beta-amino acids such as (2R,4R)-prolyl/(1S,2S)-2-
aminocyclopentanecarboxylic acid (acpcPNA), this research focuses on designing, synthesis, 
properties studies and applications of these new PNA systems. Systematic variation of the 
structure and stereochemistry of the backbone lead to several other new pyrrolidinyl PNA systems, 
many of which exhibit unique pairing properties that are different from acpcPNA. In addition, new 
chemistries have been develop to incorporate artificial nucleobases and fluorescence labels to 
acpcPNA in a site specific fashion and their applications as hybridization-responsive fluorescence 
probes have been demonstrated. Applications of acpcPNA as a probe in combination with 
fluorescence dendrimers, cationic polymer-coated filter papers, cationic polymer-coated magnetic 
nanoparticles and capacitive system for DNA sequence determination with high sensitivity and 
specificity have also been demonstrated. Although excellent results were obtained with synthetic 
oligodeoxyribonucleotide in most cases, improvements are still required with respect to applications 
to real DNA samples which are double-stranded and usually much longer than the probes. 
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