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The 2’-O-methylribose (Nm) is a natural post-transcriptional modification of RNA, 
which results from the addition of a methyl group at the 2’ position of ribose. The Nm 
modification has structural effect in ribose and shifts the C2’/C3’-endo equilibrium, on 
which the increased stability could depend. X-ray diffraction indicates that the 
structure of the hybrids is similar to that of RNA/RNA A-type helices. This type of 
oligonucleotide has been used in RNA probing due to the higher stability and faster 
hybridization of Nm/RNA in comparison to unmodified DNA/RNA and RNA/RNA 
hybrids. The application of mesoscopic models can be useful to evaluate 
intermolecular interactions and predict quantities of experimental interest, such as 
the melting temperature. We applied the Peyrard-Bishop (Peyrard, 1989) non-linear 
mesoscopic model with a computational approach to obtain the parametrization of 
Nm/RNA hybrid sequences using published melting temperatures under low (LS) 
and high salt (HS) conditions. The Nelder-Mead simplex downhill minimization 
algorithm was used for the parameter optimization. To reduce the number of 
parameters, rules of nearest-neighbour equivalence were applied to the sequence 
set. Several steps of nested minimizations were performed to guarantee the 
statistical significance of the results. The panel used is composed of 70 sequences 
of 5 to 9 base pairs long in LS and 38 in from 5 to 9 base pairs long in HS condition 
(Kierzek et al 2005, 2006, 2009). The TM predictions obtained for the training set 
achieved high accuracy, with χ² function values of 59 and 77 for LS and HS, and 
corresponding quadratic mean deviations of 0.92 and 1.46, respectively. The 
predictions made for the test set with NM model parameters support the success of 
the optimization showing high accuracy, as well. The comparison to 
nearest-neighbor models prediction for RNA/RNA show a non-trivial Tm behavior 
captured by our results. Our results show a clear base fraying effect, that is, the 
pronounced base pair separation at the duplex termini. Unlike the RNA(Ferreira et al, 
2021) the r(A)/Nm(U) has more stable hydrogen bonds in the terminal position than 
in the internal counterpart under LS conditions, which was not observed under HS 
conditions. Our results also show an important effect of salt concentration, with a 
similar hydrogen bond strength for methylation in purine or pyrimidine internal base 
pairs under high salt conditions. We discuss the Nm on end fraying and the 
predictions to internal positions across ionic strengths. The software is available in 
TfReg and VarPar package on-line (Gerald Weber - TfReg: Calculates melting 
temperatures of DNA and RNA with mesoscopic models), and the data in the cited 
references. 
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