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 Whatis Orion (in 2020)

e What’s Coming in 2021.1 e e ad
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Orlén Cloud-Native Molecular Design
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Well-known for VS Calculations at Scale

Billions
FastROCS on Enamine Real Docking Enamine Real
3D Ligand Based %e e Structure Based
* Search 2.5B D $ W A & * Search 2.5B
 Time: ~30min ’l') Wuki ApnTec e Time: ~24 Hours
« Cost: $50-$200 /‘ mCUle  Cost:S10k — S30k

Other Commercial or Internal DBs

3D Tanimoto
Similarity




QM Floes

Fragmentation, Torsion

Not just Virtual Screening

Classic Floes Scanning, GeomOpt, Tautomers E}
Replicating familiar /\ /\ S

Openkye Apps : - P P LIS —

™
MD Floes
“Standard” MD, Solvate
System, P-L MID and

Generative Floes

MMPs, 2D fragment
replacement, transform

extraction
Analysis
Cheminfo Floes BioModeler Floes
Fingerprints, Filtering, Protein Prep and
Clustering, Bemis-Murcko Modification, Loop

Modeling, SiteHopper
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Orion Orchestrates Compute Resources

iom X ¢ oo ’- |
WO rkfl OW pa rad Ig Gl C W © & https://orion-qa.eyesopen.us/app/main/workfloe/jobs/169412 e w n o ® o & @ B2 =
to Jobs

(cubes and floes)

e Results . Minimap v
Powerful, cost-aware & =~ +
. ila Job Details cancal@ || R
scheduling a -
X ==
* Parallelization T :
* Fault tolerance s
* Cycles
* Per-cube hardware | |
requirements 228, g 2
* Metrics [- B - - T |

* On-demand & Spot

Project & User Cost
Accounting
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Open Programming Platform

 Library of OpenEye Standard Cubes . . ...“ -
 Python toits core y BN ( i

* Floes written in Python or assembled in Ul

* Cubes are Python

 Third-party libraries V ?j;%‘ A 1
* PSI4, OpenMM, GROMACS, etc PS4 c?enMM [#.«,JLZIWL&Q,.[#?=[#a§;+m
* Scientific Python ecosystem

* Compiled binaries & SciPy *matplotiib ‘ learn /f\/'\

* Commercial Code* biopython
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Interactive Search and Exploration

~ GBFDA) » DIS(A-401)

packing eiduse

encgient

3 STPDIA) > SHA(A-0%0) (’_:) FasiROCS

> STPPMODIA) > SHA(B-039|

3 4JOO(A) » 1MH(A-503) s h
earc

> AZSMA] > 4IWIA-401)
» 4ZSWE| > ANWB-401)
» 4TRZIE) > E-1-E1TH-TVA-4
> GBFDIB) > DUSE-401)
3 SHU1() > SBr{B-501)
? SHUIA) > 88FA-50T)

GBFDIA > DUSA-401
Interaction |Density |idum

1344
 Toda )b

Maa$s

Sketch query or paste SMILES/MOL/SDF with Ctri-V  Query Title:

Exact By Title

History Similarity

52230 12430396 680298 S

Database:

-

L4 Enamine REAL 2019934 (1,211,723,723 molecules)

Number of matches to retrieve (1-1000):
> 100 .
Match atom stereo.

N Add bond aliphatic constraint.

ek

Add bond topology constraint.

i

Lale |

XN

FastROCS

Query Tite
ODatabase
Enamine SM - melccules (private

Number of hits (4-600

oad Resuts  Downicad PDF  Make Crion Dataset

) @ @
& § oa
3
8 o
120 125 130 1.35 140 145 150 155 160 1.6
Combo Simitarity (Shape and Color Similarity}
Sot By +

PC_SID_11114141

-*Shape
wColor

20 Graph
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Search Billions in Seconds with MaaS

e Blazing fast 2D, Substructure, Exact Structure, Title search

rion
@ > History Similarity Substructure Exact

Floe Testi...

= Sketch query or paste SMILES/MOL/SDF with Ctrl-V Query Title:
:,f,‘ PV-002892159077
& 55 Database:
3Da - »
Enamine (Simple) [2020a1-2] 2D (932,635.641 molecules) 8 5 v
Ll 0,
Analyze Fingerpri
A
@ ccccc larvs v
M
Floe c N Number of hits to retrieve (1-1000):
® 200
< o Z N
Similarity Measure:
o4 A N Tanimoto v
i
T e N
Calle bl
X
Logged in as: mattg About © 2020 OpenEye Scientific Software, Inc. - MaaS v1.0.0

Exploration, Screening, Hit Expansion, and more...

O OpenEye
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Integrated Analy5|s and 3D

*Active Datasets 1 Y Filters 1  Records: All 101  Passing Filters Selected 0 537° x £ Data Handiing [ Layout v g8 Saved Views ~
X SCATTER X + Save New
@ i [7 = [ XLogP v mscater v v @Q QC <
ROCS Screen 3D m
» Visible Objects LYS58.8 Docking Screen 2xab @& X
+ OEDocking hitiist 6 w w
v 2XAB(B) > VHD(B-1224) [rec] ® ILE9S6 B ’ ..
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% Extra Molecules 3 | MET98 B AF '0 . . .
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Data Storage: Cloud-Scale and Integrated

* Project-centric Data Organization -

* Flexible collaboration Share view:

* Critical data shared across entire org
* Storage models designed for scale ...

* Interactive analysis to massively e - T

parallel I/0 y

 Generic data container —— :

* C++implementation

* Uses beyond molecules 3 : I . 4 ’_

* Integrated into Orion Ul P (— crocoEoNCz.. T < ™ 121

-
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2020 Major Features — Users

* New and Improved Floes and Floe Packages

 BioModeling, Loop Modeling, ChemInfo, Generative Floes,
Large-Scale Floes, FastFred GigaDocking, New Collections

e Documentation & Tutorials

e Externalized Vendor Collections ( storage costs)

e Molecules-as-a-Service

(s o [ ey, |

aaaaaaaaa

. . . . . o
] ‘Sketch query or paste SMILES/MOL/SDF with Ctr-V  Query Title:
e S I I l I I I I S u a I Za O I I 7 PV-002692150077
oeG S paebase
=
»

Enamine (Simple) [2020a1-2] 2D (932,635,641 molecules)

mmmmmm

* Interactive Binding Site Interactions
 Better extrapolated cost estimates
* Integrated Floes on Analyze Page

IIIIIIIIII



2020 Major Features — Floe Developers

Cube Count
| Desired Count
Cube Metrics  Queue Depth
Disk Quotas |

Better CUDA and GPU support

improved flexibility in instance selection e . S
Standard Scaling Groups

Performance Improvements: scale up/down, setup/teardown

Cubes to append records to datasets and update records in-place

Control order of Promoted Parameters in Ul

OERecord into C++ Toolkits
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Agenda

 Whatis Orion (in 2020)

* Coming Soonin 2021.1

e Qver the Horizon

Protostar HH24 in Orion B



Orion 2021.1

 Largest update in several years * Exciting new Science

* Hope to have it in your hands in June * Relative Binding Free Energy
predictions with NES

* WestPA Permeability model

* Data Organization and * Cost Alert Thresholds

Management
« 3D Modeling Data * Parameter Grouping and
° Project Data Organlzathn

* Protein Editing
e Collaborative Discussion Boards

 and much more...
O Open€ye



Managing Data in 3D Modeling

* Badging for visual information and control

PINNED RECORDS X 3D VIEWER X

+ +2XAB(A) > VHD(A-1224) | bl | View Select Modeling Tools Help

® 4+ X e lv=- & I

) Ligand from 2XAB(A) > VHD(A-1224)
v 2XAB(A) > VHD(A-1224)
I 2XAB(A)altA )
VHD(A-1224)
solvent
I packing_residues
v Docking receptor of 2XAB(A) > VHD(A-1224)
Docking receptor of 2XAB(A) > VHD(A-1224)
VHD(A-1224)

Grid
ALL DATA X
« 2XAB HSP9O Structures EARREACHED X
% > 2XAB(A) > VHD(A-1224) [biffd] r

» 2XAB(B) > VHD(B-1224) [ b |

O Open€ye
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Managing Data in 3D Modeling

Badging for visual information and control

Controls over visibility

Data Handling

Column

§20 bound ligand

GRID

U

GRID

Active Site Depiction

B-Factor Depiction

Density Grid

B designunit

Diff Density Grid

rename column B

Dataset

2XAB
HSP90
Structures

2XAB
HSP30
Structures

2XAB
HSPS0
Structures

HSPS0
Structures

2XAB
HSP90
Structures

2XAB
HSP90
Structures

2XAB

Type All

Molecule (v ]
String
String
Grid

Design Unit

Grid

3D

Spreadsheet

Plot

Tile View

Data Completeness

O OpenEye
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Managing Data in 3D Modeling

 Badging for visual information and control
* Controls over visibility

e Easier editing and saving




Managing Data in 3D Modeling

* Badging for visual information and control

Controls over visibility

Easier editing and saving

Use Fields as Record Titles

T st

i R
oA A

200

400

are not plotted due to missing values. This may include conformers.

e URL

www.e...

‘www.e...

www.e...

www.e...

v Heavy Atom Co...v  idnumber

v Molecule Weight v

|2 Sort Ascending

54 442.41

15 Sort Descending
2 %X Hide Column

] 401.52
@ Delete Column
(# Rename Column

K9 386.44
T Click to set as record title

51 < Pin Left Py

> Pin Right

600

Shape Tanimoto v

0.83

0.81

0.689

0.799

Tanimoto Combov

1.38

1.35

1.35

TPSA

76.15

66.84

84.94

83.91

800

A Column Options ~  Views:

v TPSA (Calculat...v

O OpenEye
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New Orion Data Organization
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New Orion Data Organization: =

* Better organization for more data via familiar concepts

'-" Project Data /| My Data | New Site Exploration

Attention needed! Please review data in your Shared with Others and Collections

# (0 mm FolderA

B C) -gm 3TTZB_gameplan_test
B B aprazolam_freeform_restriction_test
O a= Freeform Ensemble

A RENAMED-aBQW Floe Failure Report

[] == biphenyl_mol_tor_scan_test
Flat structure Multi-level organization with drag & drop
All new data into same place ‘ Control location of upload and floe output
Separate View of Datasets/Files/Collections Combined View

Shared access via individual sharing Location dictates shared access 6 Opentye
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Location Controls Data Access

d Org Data

"

E.--

4 Project Data

Team Data

A




Location Controls Data Access

4 Org Data

-

E.--

A

4 Project Data

Team Data

Shared Spaces

Space Space




Good Migrations

* No loss of data access
* No change in underlying data resource IDs
* No required work in cubes or floes to support

* Additional features
* Handling name collisions
o O ri O n CI i e n t S u p p O rt D Ei e Attention needed! Please review data in your Shared with Others and Collections folder

€9 Organization Data

[ ] F a VO r i te F O I d e r S 1 Trash Results for datasets containing text "Conf":

BFS analogs Enamine BestConf

Py Locati O n - b a S e d Se a rC h [# Shared with Others e Folder: My Data/Maa$ Results

#] Shared with Me == EMol 5k Omega Conformers
Folder: Team Data/Current Best

=+ Add Data ~ Search: || Conf x| enter a tag or resource name...

B Project Data

B Collections

SCIENTIFIC

obs A\
@ Curren t Best O openEue
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Agenda

* Coming Soon in 2021.1

e Orion Over the Horizon

. M42 Orion Nebula



penkve )
Scientific
Software

...just like Mom used to make.

circa 1999

“we provide tools that vastly
increase the scale of operation
of computational chemistry in
drug design.”

circa 2005




Orion has Layers

Molecular Design Molecular Design

Orion Science

Orion Core Compute

O OpenEye

CIENTI



Prioritizing the Core

* Prioritize Core Compute Platform

Molecular Design

* Usability, Organization, Discovery
* Data, Floes & Cubes, Versioning

Orion Science * Floe Developer and User Experience

* Floe Customization, Floes of Floes,
Complex Floe Launching Ul

Orion Core Compute
e Orion Infrastructure

* Interactive compute, dynamic
parallelism, direct Docker access

O Open€ye
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Enabling and Accelerating Science

Molecular Design Mol Design

Mol Design

Orion Science .
Science

Orion Core Compute Orion Core Compute

Make Orion a better platform for scientific developers O 0Open€ye



Summary

* Orionis a powerful, unified molecular design platform

* Orion is a Cloud-Native compute platform combining:

OpenkEye calculations and much more
Large scale and small

Large & diverse compute and storage resources
Open programming platform for reproducible calcs

 Major improvements in 2021.1 release

Data Management and Organization

* Focus on Core Compute Platform
* Accelerate science by improving the platform for scientific developers
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For more information, please contact:

info@eyesopen.com
www.eyesopen.com

+1-505-473-7385
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