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Abstract:

This is the first year in a two-year proposal. Some of our research works are
highlighted as following: (1) physical studies of the nucleic acid triple helix (triplex)
containing a cytidinyl derivative, A-(6-aminopyridin-2-yl)-2'-deoxycytidine (°C), in the
Hoogsteen strand; (2) building up a model of the "hairpin type" triplex; (3) developing a
synthetic approach for a nucleotide analog, 2'-deoxy-5-azacytidine (°C). We have had a
significant progress in these research works. The experimenta results of oligonucleotides
containing "C have been published in the Journal of Biomolecular Sructure and Dynamics 19,
543-553 (2001) (December, 2001). A cytidinyl derivative PC could interact with a CG base
pair to support the triplex formation of oligonucleotides, thus extending the recognition range
of a DNA duplex by the Hoogsteen strand. Characteristics of C in the formation of both
intramolecular and intermolecular triplexes were monitored by measurements of optical
methods and isothermal titration calorimetry. In the JBSD article, we provided complete
characterization on the thermal parameters of a triplex containing PC including the solution
conditions (the pH and the nature of cations), the sequence composition (single versus
multiple PC’s), the PC's position (internal versus terminal) and type (isolated, clustered or
alternating), and finally, the structural flexibility of atriplex ("paper clip type" versus "linear
type" triplex).  In the mean time, we developed an approach for targeting pyrimidine DNA or
RNA single strands by the triplex formation in the Py - PUPy motif. This systematical
approach used "hairpin type" Watson-Crick DNA probes (5-d-(AG) T4(CT),, n = 2-5) to
complex with the corresponding target pyrimidine strands (5 -d-(TC),, n = 2-5) through the
formation of Hoogsteen hydrogen bonds. The formation of "hairpin type" triplexes was
monitored by UV thermal denaturation, CD spectra and gel shift experiments. Effects of the
stem length (of the "hairpin type" triplex), the temperature, the solution pH, and the cations on
the stability of a complex were examined. More studies are underway, and the experimental
results will be published in the near future. The other interest of our research isto eliminate
the limitation of the recognition range of a single strand DNA or RNA by antigene or
antisense oligonucleotides, respectively, through the triplex formation. The synthetic
strategies and procedures have been developed for derivatives of 2-deoxy-5-azacytidine (°C)
which is designed to form base triads G « *CG in the Py « PuPy motif and G®C + C in the
PyPu « Pu motif. We shall continue on the syntheses of 2'-deoxy-5-azacytidine derivatives.
Its phosphoramidite will be incorporate into oligonucleotides by a DNA synthesizer to
analyze the physical property of "hairpin type" triplexes containing ®C.

Keywords: N-(6-aminopyridin-2-yl)-2'-deoxycytidine (°C), 2'-deoxy-5-azacytidine (°C),
"paper clip type" triplex, "linear type" triplex, "hairpin type" triplex
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