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For the functions of DNA and RNA based on base pairing such as Watson-Crick base
pairs, the stability of forming base pairing is fundamental. Nearest neighbor (NN) model is the
most successful method to predict the Gibbs free energy (AG°37) of the formation of duplexes.
We have recently reported NN parameters for all duplexes (DNA, RNA, and RNA/DNA
hybrid) for the stability prediction universally available diverse crowding conditions.'* As the
catalytic functions of nucleic acids require the suitable solution conditions with especially Mg**
and molecular crowding, such versatile prediction of the duplex stability is of interest to utilize
the nucleic acids functions. Here, we demonstrated the prediction of the activity of the RNA-
cleaving 8-17 DNAzyme by using AG®3; values for DNA duplexes predicted by our newly
developed nearest neighbor (NN) parameters. As the enzymatic activity depends on Mg
concentrations and molecular crowding conditions, we improved the NN model to segmentate
the thermodynamic parameters of each NN base pair into those affected by cation and cosolulte
concentrations. By using the updated NN parameters and enzymatic activity in different Mg**
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