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Floe Packages with OE Science
• OpenEye Snowball Cubes

• OpenEye Classic Floes  

• OpenEye ChemInfo Floes

• OpenEye MMDS Floes

• OpenEye Biomodeler Floes

• OpenEye Large Scale Floes
• OpenEye Generative Design Floes
• OpenEye Large Scale Rxn Enum Floes
• OpenEye Model Building Floes
• OpenEye 3D-QSAR Model Floes

• OpenEye QM Psi4 Floes

• OpenEye MD Affinity Floes
• OpenEye Permeability Floes

Additional Suites & Modules
• OpenEye / Specifica AbXtract Module

• OpenEye QM Gaussian Floes

• OpenEye Crystal Math Floes



Antibody Discovery Suite

DATA 
COMMONS

How structure prediction can enhance 
antibody repertoire sequence analysis

Prof. Charlotte Deane, Dr. Fergus Boyles, Dr. Matthew Raybould

Oxford Protein Informatics Group, University of Oxford

9th June, 2022

• Explore your full diversity

• Cluster with machine learning

• Discover more clones

• Prioritize leads

• Minimize costs

• Empower institution-wide collaborations

in the
Orion® Antibody Discovery Suite



Gaussian Module
More methods:

Semi-empirical
Dispersion corrected

More solvent support:
Water, DMSO, and octanol solvents
IEFPCM, CPCM, and SMD models

Floes
Single Point Energy
Geometry Optimization 
Torsion Scanning
Conformer Ensemble Analysis



Strengthening our Core



Strengthening our Core
But really…

• Physics

• Shape & Electrostatics

• Statistics

• Cheminformatics

• Molecular modelling

• Biomodelling

• Simulation

• We could go faster 

• and make it cheaper

• We can do more (sampling) with Orion

• Reliable and robust compute
• Sometimes more sampling is necessary



PICTO
• MCS and Clique Search (in addition to SubSearch)

• Show all-matches / inverted matches

• Visual feedback for invalid SMARTs

• Retain explicit hydrogens

• Switching aromatic-model

• InChi Inputs and Outputs

• Export SMILES



Improved UI in Orion
• MaaS Searches

• Use new tightly-integrated MolSearch
backend/UI in Orion

• MakeReceptor GUIs on Orion

• Transition some desktop 

GUIs to Orion

!" lots of work by and collaboration with Cloud teams



Floe Categories



Floe Categories – for programmers



Data Science Cube Package
• Dependencies

• Scikit-learn
• Numpy
• SciPy
• Pandas
• Matplotlib

• Contents

• Clustering
• Test/Train Splits
• Statistics/Metrics



Predicting the pKa of ionizable groups
• predict pKA of ionizable groups using Gaussian Process Regression

• Use OE strengths in Physics, 3D to build features

• Handle molecules with one or more ionizable groups

• Use micro-pKas to predict macro-pKa (experiment)

6.4 8.4
Neutral BasicAcidic



New OMEGA Torsion Library

Torsion 
Driving

• Torsion Library -> Rules for torsion driving

• New Torsion Library
• Torsion scanning using QM
• More sets of specific rules



Comparing Torsion Libraries
Benchmarking with Platinum Diverse Dataset

Original library can give a lower RMSD than Guba for 
a larger percent of the dataset

Original library generates a significantly larger 
ensemble for the molecules compared to Guba



Torsion Scanning

• Select one single bond

• Scan all rotatable bonds

• Generate custom Omega rules

Floes integrate toolkits, QM, and custom analysis

4

Toolkits

Psi4

EΨ

Custom Analysis

Conformer Analysis 

• Diverse ensemble 

• Local minima search

• Compare tautomers



Fragmented torsion scans for custom rules
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PROTAC conformer sampling

Generating new and modifying torsion rules to focus sampling on linker



Orion-Native BROOD Floe

Existing



Orion-Native BROOD Floe

Existing

Proposed



OpenFF Forcefield support
Improving Existing 

FF: specific 
parameters

New FF: Additional 
functional form, 

Protein parameters

Requires third party 
ML code integration 

to toolkit



Floes for AI Structure Prediction

• Use pre-trained models (AlphaFold, OpenFold, ESMFold, …)

• Training for-purpose models

• Allows users to generate structure for supplied protein sequence

Jumper et al., Nature,  596, 583-589 (2001)



Induced-Fit Posing (IFP) Floe
IFP : 3-step protocol for the correct prediction of the binding pose of 

a ligand which requires receptor conformation change

Step1

Step2

Step3

Target Receptor, 2c6i
Docking Ligand, 1jvp

LYS33
LYS33

Target 
Receptor

Docking 
Ligand

Back to org 
receptor

Induced-fit
using STMD

Induced-fit 
pose/receptors

Docked 
Poses

Receptor
Mutation Docking

• Due to the differences in the shapes of the ligands and their 
ways of binding, simple docking of the 1jvp (yellow) ligand to 
the 2c6i (blue) receptor without (1) receptor mutation and (2) 
induced fit using MD can’t place the ligand in the right pose. 

Scoring



Exploring new ways to build queries

HB-Acceptor 
preferred 

region

HB-Donor 
preferred 

region

cation preferred 
region

anion 
preferred 

region

from 3D-QSAR Model

Shape from 
SZMAP grids

Color from 
interactions of 
known/posed 
ligands

from Binding Pockets

SiteHopper Patch Experimental Patch



Status
• Even when you focus, some things are hard



Conclusions
• 2022 moved core OE forward on many different fronts

• TKs, Apps, Floes

• We are continuing to roll out updates in 2023

• Improve core tech
• Improve user interface and experience
• Give users new, faster, and better solutions

• Exciting new things on horizon to roll out of partnerships to all

Work of many people across several groups, with collaboration 
between science and cloud groups, enabled by all of OpenEye



Thank You


