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Abstract

Project Code : RSA/04/2545 TE 1 6 1 6 6 5
Project Title : Syntheses and Biological Studies of Novel Peptide Nucleic Acids Carrying B-Amino
Acid Spacers

Investigators : Mr. Tirayut Vilaivan, Mr. Chaturong Suparpprom, Mrs. Choladda Srisuwannaket
(Department of Chemistry, Chulalongkorn University)

E-mail Address : vtirayut@chula.ac.th

Project Period : November 2001 - October 2004

Objectives : The main objectves are to design and develop synthetic method of novel jeptide
nucleic acids (PNA) carrying B-amino acid spacers, as well as to study their interactions with
nucleic acids and to try to understand structural factors influencing the binding.

Methodology : a) Design and synthesize a series of novel pyrrolidinyl peptide nucleic acids (PNA)
carrying structurally and configurationally different 3-amino acid spacers. b) Study their interactions
with complementary/non-complementary nucleic acids using UV-Visible Spectrophatometry and CD
Spectroscopy.

Results : A series of novel pyrrolidinyl peptide nucleic acids (PNA) carrying structurally and
configurationally difierent B-amino acid spacers was successfully synthesized and their interaction
with complementary/non-complementary nucleic acids were investigated.

Discussion/Conclusion : Structure and stereochemistry of the pyrrolidine ring, to which the
nucleobases were attached, and of the B-amino acid spacers play an important role fo the binding
properties of the PNA. Only two PNA systems out of several systems studied can bind with DNA
and none of these can bind with RNA. The hybrids possess an exceptionally high stability and there
are evidences to support that this is due to the base paring between A-T and C-G (1:1) with a very
stringent base pairing specificity.

Suggestion/Further implication/ Implementation : The study should be continued with a matter of
urgency regarding to the recognition of various PNA with different length and base sequences to
investigate its scope and limitation. The synthetic methodology shoud be developed further with the
aim to prod;.xce highly pure PNA in large quantities for studying of three dimensional structures and

for future applications.





