
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 28 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

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

Similarity and Dissimilarity between Mg 2+ -Mediated and NH 4 + -
Mediated Reactions Catalyzed by Hammerhead Ribozyme
Yasuomi Takagia; Kazunari Tairaab

a National Institute of Advanced Industrial Science and Technology (AIST), Japan b Tokyo University,
Japan

Online publication date: 27 October 2010

To cite this Article Takagi, Yasuomi and Taira, Kazunari(2002) 'Similarity and Dissimilarity between Mg 2+ -Mediated and
NH 4 + -Mediated Reactions Catalyzed by Hammerhead Ribozyme', Phosphorus, Sulfur, and Silicon and the Related
Elements, 177: 8, 2097 — 2098
To link to this Article: DOI: 10.1080/10426500213413
URL: http://dx.doi.org/10.1080/10426500213413

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=t713618290
http://dx.doi.org/10.1080/10426500213413
http://www.informaworld.com/terms-and-conditions-of-access.pdf


July 3, 2002 11:4 GPSS tj525-92

Phosphorus, Sulfur and Silicon, 2002, Vol. 177:2097–2098
Copyright C© 2002 Taylor & Francis
1042-6507/02 $12.00 + .00
DOI: 10.1080/10426500290093928
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In hammerhead ribozyme reactions, it was reported that a hammer-
head ribozyme reaction proceeds in the presence of high concentrated
NH+4 ions. We performed an experiment on a solvent isotope effect of the
ammonia-mediated hammerhead ribozyme reaction, resulting in the in-
trinsic isotope effect to be ∼2 (apparent isotope effect: ∼7.7; Figure 1).
This result indicates the existence of transfer of a proton in the transi-
tion state of the ammonia-mediated ribozyme reaction. We previously
reported that a Mg2+ ion might act as a Lewis acid catalyst at the leav-
ing 5′-oxygen in the transition state of a hammerhead ribozyme reac-
tion on the basis of the experiment of the solvent isotope effect.1 Thus,
it strongly suggests the different catalysts between the magnesium-
mediated hammerhead ribozyme reaction and the ammonia-mediated.

1st 2nd 3rd 4th 5th average
kobsH2O
kobsD2O 7.54 7.20 7.46 8.72 7.50 7.68

FIGURE 1
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It is likely that a Mg2+ ion works as a Lewis acid catalyst in the tran-
sition state and a NH+4 ion does as a general acid, in each reaction.
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