@openforcefield

www.openforcefield.org


www.openforcefield.org
https://twitter.com/openforcefield

www.openforcefield.r 3



QM accuracy fast machine learning ultra-fast molecular mechanics foundation/pretrained models

but 10° times cheaper potentials for simulation potentials for simulation for drug discovery

OpenFF 1.0.0 (“Parsley”)
https://doi.org/10.1021/acs.jctc.1c00571

ANI-1x TorchMD-Net espaloma mI-QM-GNN
https://doi.org/10.1039/C6SCO5720A https://arxiv.org/abs/2012.12106 https://doi.org/10.1039/D2SC02739A https://doi.org/10.1063/5.0079574
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)
{: ' OpenMM molecular simulation framework

TorchMDNet deep learning framework for molecular simulations
(and other communities, e.g. SchNetPack, ANI, ...)
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SPICE, A Dataset of Drug-like Molecules and Peptides for

Training Machine Learning Potentials

Peter Eastman?, Pavan Kumar Behara?, David L. Dotson?, Raimondas Galvelis*, John E. Herr®, Josh T.
Horton®, Yuezhi Mao?, John D. Chodera’, Benjamin P. Pritchard?®, Yuanging Wang”’*°, Gianni De

Fabritiis*®, Thomas E. Markland

Subset Molecules | Conformations | Atoms | Elements
Dipeptides 677 33850 2660 |H,C,N,Q,S
Solvated Amino
Acids 26 1300 79-96 |H,C,N,0Q,S
H, Li, C,N, O, F, Na, Mg, P, S, Cl, K, Ca,
DES370K Dimers 3490 345676 2-34 | Br, |
DES370K Monomers | 374 18700 3-22 |H,CN,Q,FPS5,Cl,Br,|
PubChem 14643 731856 3-50 |H,CN,O,FPS,Cl,Br,l
lon Pairs 28 1426 2 Li, F, Na, Cl, K, Br, |
H, Li, C, N, O, F, Na, Mg, P, S, Cl, K, Ca,
Total 19238 1132808 2-96 | Br, |

Element | Charge | Instances Element | Charge | Instances
H 0 1594 Mg 2 1488

Li 1 3531 P 0 41528
C -1 5899 P 1 750

[o 0 12545137 S -1 3350

C 1 1800 S 0 512526
N -1 11642 S 1 3945

N 0 2231039 Cl -1 7622

N 1 114621 cl 0 246165
o] -1 81548 K 1 6704

Q 0 2235856 Ca 2 1587

Q 1 1500 Br -1 4276

F -1 4033 Br 0 87927
F 0 376898 | -1 4344
Na 1 6536 | 0 21908

DFT wB97M-D3(BJ)/def2-TZVPPD level of theory (among others)

https://arxiv.org/abs/2209.10702

>4M core-hours computed on QCFractal academic clusters

provenance: https://github.com/openmm/spice-dataset
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Install the OpenMM 8 beta and our interface to the ML model repository via conda

Check out the ANI-2x ML model to run a simulation!

Or run a hybrid simulation:

http://openmm.org

OpenMM 8 beta and the openmm-ml ecosystem: https://tinyurl.com/openmm-8-beta
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