
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 26 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597286

BRIDGED CYCLIC OLIGORIBONUCLEOTIDES—TOWARDS MODELS
FOR CODON-ANTICODON PAIRING
R. Micuraa; W. Pilsa; K. Grubmayra; M. -O. Ebertb; B. Jaunb

a Institute of Chemistry, University of Linz, Linz, Austria b Laboratory of Organic Chemistry, Zürich,
Switzerland

Online publication date: 31 March 2001

To cite this Article Micura, R. , Pils, W. , Grubmayr, K. , Ebert, M. -O. and Jaun, B.(2001) 'BRIDGED CYCLIC
OLIGORIBONUCLEOTIDES—TOWARDS MODELS FOR CODON-ANTICODON PAIRING', Nucleosides, Nucleotides
and Nucleic Acids, 20: 4, 1287 — 1289
To link to this Article: DOI: 10.1081/NCN-100002538
URL: http://dx.doi.org/10.1081/NCN-100002538

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1081/NCN-100002538
http://www.informaworld.com/terms-and-conditions-of-access.pdf


NUCLEOSIDES, NUCLEOTIDES & NUCLEIC ACIDS, 20(4–7), 1287–1289 (2001)
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PAIRING

R. Micura,1,2,∗ W. Pils,1 K. Grubmayr,1 M.-O. Ebert,2

and B. Jaun2

1Institute of Chemistry, University of Linz, Altenbergerstr. 69,
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2Laboratory of Organic Chemistry, ETH, Universitätsstr. 16,
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ABSTRACT

Only three base pairs make up for stable double helices of regular A-type if
both helix ends are bridged by flexible non-nucleotide linkers. These cyclic
oligoribonucleotides are used as model systems for codon-anticodon pairing in
order to reveal base stacking effects arising from structurally relevant bases in
the direct neighbourhood of the core triplet duplex.

The interaction between triplet ribonucleotides is of fundamental interest as
complexes of this kind reflect codon-anticodon pairing. In aqueous buffer solutions
the pairing strength of an oligoribonucleotide duplex that consists of solely three
base pairs is too low to be measured with standard UV- and CD-spectroscopic
methods. The long-term aim of our work is the development of new model com-
pounds with increased triplet pairing stabilities. In particular, structural features
which are assumed to be of significance during codon-anticodon pairing are taken
into account.

We have shown that the unfavorable entropic contribution to free enthalpy
of pairing is substantially reduced if two short nucleotide sequences are joined on
both ends via flexible non-nucleotide linkers (1–3). The pairing of rGAA and the
cognate rUUC within the cyclic system is reflected in a typical sigmoid melting
profile and a melting temperature of 36◦C (1 M NaCl, 10 mM Na2HPO4, pH 7.0).
The stability of these mini double helices is largely enhanced if dangling unpaired
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Figure 1. a) Modeling of a codon-anticodon pairing complex. b) Schematic presentation of the
structurally relevant bases in direct neighborhood of the core duplex. c) Constitutional types I and II
of cyclic model compounds for codon-anticodon pairing.

bases are attached at the 3′-ends (Fig. 1). These bases correspond to the modified
tRNA purine bases in position 37 and to the first base of the following mRNA
codon.

Furthermore, we have compared the bridged cyclic oligoribonucleotides to
their corresponding hairpin counterparts which are, not unexpectedly, of signifi-
cantly lower stability. Moreover, the conformational type of such a G/C-rich in-
tramolecular duplex with stabilizing dangling bases on both helix ends has been
determined at 4.8◦C by NMR spectroscopy: the double helix is regular A-type over
the full length including the dangling nucleosides and the analysis has also shown
that the hexaethylene glycol linker hardly distorts the bridged helix end (4).
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Conclusively, the principle of cyclic bridging offers the availibility of short,
but highly stable double helical RNAs. The physico-chemical properties of these
compounds are easily ascertained with standard methods used in the field of oligonu-
cleotide chemistry. With respect to codon-anticodon pairing, the presented model
compounds provide a reasonable basis for the discussion of base stacking effects
that are of importance in biological phenomena concerning the accuracy during
translation.
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