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Abstract

I will introduce our efforts to improve the pair-additive AMBER force field (ff) for RNA.
I will explain the limits of the currently used ff form, which we try to circumvent by adding
a new simple ff term for tuning of H-bonding called gHBfix. gHBfix is orthogonal to the
basic ff terms and can thus improve the simulation performance without causing undesired
side effects. I will show that several recently published RNA ff versions have been over-fitted
to A-form RNA (based on NMR data on RNA tetranucleotides) and are not suitable for
simulations of folded RNAs. Then I will briefly describe our efforts to use MD simulations to
capture structural dynamics and partial disorder at protein-RNA interfaces, extending the
picture provided by ensemble-averaging experimental methods. Structural dynamics may al-
low the proteins to read simultaneously multiple RNA targets, to scan the RNA chain, and to
de-couple affinity of binding from catalytic activity via transiently populated but highly reac-
tive conformations. Finally, I will briefly comment on limitations of collective-variable-based
enhance-sampling methods to capture the essence of folding of DNA quadruplex molecules.

Acknowledgements:
This work was supported by the project SYMBIT reg. number: CZ.02.1.01/0.0/0.0/15 003/0000477
financed by the ERDF

References:

Sponer, J.; Bussi, G.; Krepl, M.; Banas, P.; Bottaro, S.; Cunha, R. A.; Gil-Ley, A.; Pina-
monti, G.; Poblete, S.; Jurecka, P., Walter, N.G., Otyepka, M. RNA Structural Dynamics as
Captured by Molecular Simulations: A Comprehensive Overview. Chem. Rev. 2018, 118,
4177–4338

P. Kuhrova, V. Mlynsky, M. Zgarbova, M. Krepl, G. Bussi, R.B. Best, M. Otyepka, J.
Sponer and P. Banas: Improving the Performance of the Amber RNA Force Field by Tuning
the Hydrogen-Bonding Interactions. J. Chem. Theory Comput. 2019 in press, DOI:
10.1021/acs.jctc.8b00955

Ripin, N.; Boudet, J.; Duszczyk, M. M.; Hinniger, A.; Faller, M.; Krepl, M.; Gadi, A.;
Schneider, R. J.; Sponer, J.; Meisner-Kober, N. C., Allain, F.H.T., Molecular Basis for AU-
rich Element Recognition and Dimerization by the HuR C-terminal RRM. PNAS 116, 2019,
2935-2944

∗Speaker

sciencesconf.org:cargese2019:268337



Sponer, J.; Bussi, G.; Stadlbauer, P.; Kuhrová, P.; Banas, P.; Islam, B.; Haider, S.; Neidle,
S.; Otyepka, M., Folding of Guanine Quadruplex Molecules–funnel-like Mechanism or Ki-
netic Partitioning? An Overview from MD Simulation Studies. Biochim. Biophys. Acta
– Gen. Subj. 2017, 1861, 1246–1263

Keywords: RNA and DNA, atomistic simulations, force field, protein RNA recognition, DNA

folding


