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Stability prediction for RNA/DNA hybrid duplexes in cellular conditions is essential for
understanding of important biological reactions such as replication and transcription and also
for development of gene modifying techniques like ASO (Antisense Oligonucleotide) and
CRISPR (Clustered Regularly Interspaced Short Palindromic Repeats)-Cas9. Previously,
nearest-neighbor parameters were developed for hybrid duplex in 1 M NaCl buffer? which
cannot predict hybrid stabilities in a cellular environment as monovalent salt concentration of
intracellular and extracellular solutions are much lower than 1 M. Although cellular
environments contain a mixture of monovalent and divalent cations of different concentrations,
the stability of hybrid duplex under a solution of a typical
cellular cation mixture showed more proximity with the
stability in the buffer containing 100 mM NaCl compared
to that containing 1 M NaCl. Figure 1 exhibits such
comparison of stabilities for a hybrid duplex
(rGGCUCAAUUGAC/dGTCAATTGAGCC) in buffers Samnes
containing cellular cation mixture (140 mM K*, 10 mM 20 " 60 80
Na*, 1 mM Mg?*, 0.2 uM Ca?*), 1 M NaCl, and 100 mM Temperature (°C)

. ) . Figure 1. Comparison of melting curves for a
NaCl indicating that hybrid stability in 100 mM NaCl representative RNA/DNA hybrid duplex under

solution is analogous to that obtained in cellular cation a.iﬁltﬂ??nZfbf%?e'filoﬁg.lﬁ.lﬁg fﬁ%ﬁf&éﬁﬁ
mixture. Therefore, we improved parameters in 100 mM NaCl concentration.

NaCl buffer that can predict stabilities in a physiological salt condition with significant
accuracy.? Moreover, we demonstrated how improved parameters can help to design efficient
short guide RNA in CRISPR technique.? Further, we extended our study for structure and
stability of hybrid duplexes under molecular crowding conditions as cellular environments are

crowded (~400 g L 1) with biomolecules which can largely affect duplex stability.
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