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SIMILARITY AND DISSIMILARITY BETWEEN
Mg?t-MEDIATED AND NHI-MEDIATED REACTIONS
CATALYZED BY HAMMERHEAD RIBOZYME

Yasuomi Takagi® and Kazunari Taira®®

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

(Received July 29, 2001; accepted December 25, 2001)

In hammerhead ribozyme reactions, it was reported that a hammer-
head ribozyme reaction proceeds in the presence of high concentrated
NH; 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 Mg?*t 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.! Thus,
it strongly suggests the different catalysts between the magnesium-
mediated hammerhead ribozyme reaction and the ammonia-mediated.
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It is likely that a Mg?* ion works as a Lewis acid catalyst in the tran-
sition state and a NH ion does as a general acid, in each reaction.
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