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MD in Structure-Based Lead Optimization

Computational
Cost

Generative Modeling
ameenl = Posed ligands

Filtering, Clustering
Force Field Refinement

Light, Fast
MD Screening

Free Energy Ca Ics

* Heavier MD methods staged to offer more value later in triaging



MD in Structure-Based Lead Optimization
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RBFE Methods NES (Non-Equilibrium Switching)

“<—|Equilibrium (80 snapshots)
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RBFE Methods NES (Non-Equilibrium SW|tch|ng)

* Fast non-equilibrium transitions

through A (0.05 ns) E;SJ !Lbar:;:\nots)
* Simulation minimally (80+80) X 0.05ns o
= 8 ns/edge
* Massively parallelizable! p
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Gapsys et al., Chem. Sci., 2020, 11, 1140-1152



RBFE Methods NES (Non-Equilibrium Switching)
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Why do we need a mapper?
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Why do we need a mapper?

* |n general, given N compounds N(N-1)/2 possible edges

- o2 11 Thrombin inhibitors (55 edges) ~ S550
32 Bace inhibitors (496 edges) ~ $S5500

14 -

JMCL1

30 40 50 60 70
Bound atoms w. solvent (thousand)
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Why do we need a mapper?

 The mapper should avoid “difficult” edges

* Cycles closure help in the Affinity prediction introducing
redundances

* To expensive running all the edges
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The OE Mapper

* The Mapper goal is to produce a set of edges where the
transformed pair of compounds are “similar”: the RBFE edge
calculation is likely to be successful and accurate

* The OE Mapper is mainly based on LOMAP!"
o LOMAP uses the chemical graph only (MCS)

(*) Liu, Y. Wu, et al, (2013), “Lead Optimization Mapper: Automating free energy calculations for lead optimizaﬂon", J.
Comput. Aided Mol. Design, 27(9):755-770 O ODEHEUE



The OE Mapper floe report

O Open€ye

SCIENTIFIC



(With OpenEye variations)

The Mapper Score
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(With OpenEye variations)

The Mapper Score
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(With OpenEye variations)

The Mapper Score
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The Mapper Graph

Sl 43 / 1 512 S13 - Oin
* Building the graph S21 1 523 .. S2n
1. Create edges where S;; > Cutoss > 0
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The Mapper Graph

Building the graph
o For each one of the cluster minimize:
= Cycles and MAXDIST constraints
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The Mapper Graph

* Building the graph S1 1 S23 . S
o Connect the Subgraphs:
u (a) VCZE,CZJ ei.j I Sijj — INlax

Sci,Cj

= (b) VCI,,Cli, enk | Sp =  max
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NES Protocol mainly followed Gapsys et al.*

(With OpenEye variations)
* GROMACS 2020

* OpenFF 2.0 (Sage) with Amber ff14

 Equilibrium runs done separately
o Bound and unbound ligand

o 1X 6 ns, no clustering
o No NES knowledge embedded

 NES runs: 80 frames with 50ps switching per frame
o OpenEye alchemical chimeric A/B ligands
o AAG correlations symmetrized around A=>B | B2>A

 Schrodinger JACS ‘15 datasets: 8 targets
e Hunt ‘13 Bace dataset and Calabro Thrombin 3-series dataset

*Gapsys et al., Chem. Sci., 2020, 11, 1140-1152 =  sommn :



NES Protocol mainly followed Gapsys et al.*

(With OpenEye variations)
« GROMACS 2020

 OpenFF 2.0 (Sage) with Amber ff14

* Equilibrium runs done separately
o Bound and unbound ligand e

o 1X 6 ns, no clustering
o No NES knowledge embedded

* NES runs: 80 frames with 50ps sw :

o OpenEye alchemical chimeric A/B liga ®
o AAG correlations symmetrized arounéﬁ?ﬂﬁ%ﬁx

 Schrodinger JACS ‘15 datasets: 8 targets
e Hunt ‘13 Bace dataset and Calabro Thrombin 3-series dataset
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Common Edges Diverging Diagram
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Direct Predictions of AG : 9 Datasets
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Conclusions

* The starting OE Mapper implementation performs
as expected compared to literature maps

e Still the edge scoring sometimes does not reflect
the accuracy of the calculation

Plans: include equilibrium information in the mapper
scoring
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For more information, please contact:

sales@eyesopen.com |info@eyesopen.com

www.openeye.inc

+1-505-473-7385
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https://www.eyesopen.com/webinars
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