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Introduction Strategy for obtaining time-averaged electrostatic interaction with solvent Do meshes capture influence of

Molecular dynamics (MD) RNA force fields Mesh of equidistant Compute eletrostatic potential (ESP) solvent density on QM energy?
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series of coordinates for every atom of canonical Watson-Crick base pairs ] _ Mesh d M f licit | td it
y around QM dimer water and ions eshes reproduce QM energy of explicit solvent density
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biological functions of macromolecules pairs and relative orientation of helice4®Nife]ag experimental around a : : :
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can then be tested experimentally +t 'HYHORSPHQW  RI points at radius R > 3 A (=]l (elo [FIeR)\/=Ta M =S SN N oSN g  + 251$° FRQWDLQV RQO\ SRLQW FKDUJHV IURP 51!
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model, a parameterized function called dransferable to structurally diversgp—r= $ 30HVK" FRQWDLQV H[SOLFLW VROYHQW GHQVLW
force field RNAs remains an open challenge mesh to reproduce solvent ESP for solvent between R and 10 A

Radius Number of QM energy Time Solvent ESP

oint charges cal mol relative error
(A) point charg (kcal mol*) (h) |
We are deyelopmg an accurate _flxed-charge fqrc;e field SNA 134 14804380  0.97
for RNA using the Amber functional form by fitting to Solvent 10 134415 i15.050562 22.51 Reference
guantum mechanics (QM) energies that are implicitly MeSE 9 105813 115.050563  17.66  0.003068
- - Mes 8 80388 i15.050567 13.46 0.003064
polarized to account for the influence of solvent. Moah ; 9397 15 OE0EE6  10.03  0.002997
.. . 3 Mesh 6 39819 i15.050557 6.08 0.003914
Implicitly polarized charges® strategy
» : Meshes reduce QM job time by 10-fold
_ _ _ _ Example of a nucleoside-nucleoside dimer (magentdesh of equidistant points ( ) at radius 3 A frorMesh of point charges at radius R > 3 A reproduce the 'QOFOXGH VROYHQW ZLWKLQ c YDU\ QXPEHU F
Nucleoside dimers and nucleoside-phosphate dimers and the context from an experimental structure (gra@M dimer (magenta). Point size represents magnitus@vent ESP at 3 A ( ). Point size represents 40 HQHUJ\ UHODWLYH HUURU ZLWgerpoihy SHFEFW W
solvated in water and salt (cyan). of ESP at that point due to solvent farther than R > 3 Aagnitude of the charge, red positive or green negativgest mesh reproduces QM energy within 0.1 % and reduces job time by 10-fold
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