
 

 

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

To Wobble or Not to Wobble: Modified Bases Incorporated into DNA
L. Van Meervelta; M. H. Mooreb; P. K. T. Linc; D. M. Brownd

a Chemistry Department, K. U. Leuven, Leuven, Belgium b Chemistry Department, York University,
UK c The Robert Gordon University, Aberdeen, UK d MRC Laboratory of Molecular Biology,
Cambridge, UK

To cite this Article Van Meervelt, L. , Moore, M. H. , Lin, P. K. T. and Brown, D. M.(1995) 'To Wobble or Not to Wobble:
Modified Bases Incorporated into DNA', Nucleosides, Nucleotides and Nucleic Acids, 14: 3, 1057 — 1059
To link to this Article: DOI: 10.1080/15257779508012533
URL: http://dx.doi.org/10.1080/15257779508012533

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/10.1080/15257779508012533
http://www.informaworld.com/terms-and-conditions-of-access.pdf


NUCLEOSIDES & NUCLEOTIDES, 14(3-5), 1057-1059 (1995) 
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Abstract. The ambivalent base analogue P was incorporated in the d(CGCGPG) 
hexamer to investigate the G.P base pair geometry by X-ray diffraction. Both Watson- 
Crick and wobble geometries have been found for the crystallographic independent 
G.P base pairs. 

Among base analogue mutagens, N4-hydroxy- and N4-methoxycytosine 
(mo4C) have been much studied. The general explanation for their action is that since 
their tautomeric constants are in the region of 10-100 (in favor of the imino-form), the 
free energy difference between the two tautomers is small and that, in the latter case, 
Watson-Crick mo4C.A and mo4C.G base pairs should be of closely similar 
stabilities1 . However, the preferred syn conformation of the methoxyl group with 
respect to N1 is destabilising, and in a crystallographic study of the Z-type duplex 
d(CGCGmo4CG) the mo4C.G base pair is in the wobble conformation with the 
methoxyl group syn2. 

The related analogue P in which the N-0 bond is anti gives much more stable 
duplexes when paired with both G and A. P is more T-like than C-like3, and in an 
NMR study the A.P base pair was shown to be isostructural with A.T in a B-type 
octamefl. In the same duplex background, the G.P pair showed slow chemical 
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1058 VAN MEERVELT ET AL. 

FIG. 1: Watson-Crick (a) and wobble type (b) conformation of G.P base-pairs in DNA 

FIG. 2: Stereoscopic view of the hexamer d(CGCGPG) Z-DNA double helix 

exchange5 between Watson-Crick (FIG. la) and wobble conformations (FIG. lb) ,  and 
a related NMR study showed similar behavior of the mo4C.G base pair6. 

To extend the crystallographic study, the structure of the duplex d(CGCGPG) 
has been determined by single crystal X-ray diffraction. The self-complementary 
d(CGCGPG) crystallizes as a left-handcd Z-DNA double helix (FIG. 2). Refinement 
using 2798 reflections between 8 and 1.7A converged to R=O.179 with the inclusion 
of 5 1 solvent molecules. 
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The most obvious and surprising result is that one of the P.G base pairs is of 
the Watson-Crick type (FIG. la), with the P base in the amino-form. The other, 
crystallographically independent, is of the wobble type (FIG. lb), with the P base in 
the imino-form. The C4-N4 bond lengths, 1.44A and 1.31A respectively, are 
consistent with this. 

In the NMR solution study, the G.P base pair interconversion must be 
accounted for by solvent catalysis, a situation that is not available in the crystal lattice 
where the two base pair conformations are frozen. The ordered crystal structure in 
which the molecular duplex twofold symmetry is broken must depend on 
intermolecular interactions. We are investigating this aspect of the structure further. 

The present structural study confirms that in DNA, G.P, like the A.P base 
pair, can exist in  a Watson-Crick conformation. In accord with this, it has recently 
been found that the P nucleoside is a powerful base analogue transition mutagen in E. 
c01i7. 
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