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Dead guy quote

“The career of a young theoretical physicist consists of treating the harmonic
oscillator in ever-increasing levels of abstraction.” — Sidney Coleman
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Orion® as destination

The universe as a (alien) simulation

O Open€ye

SCIENTIFIC

CADENCE MOLECULAR SCIENCES



Orion: From then to now and beyond

* Orion: State-of-the-art HPC platform with Ul bolted on top
 Bottom-up vs top-down approach

* “Big jobs (eg. Gigadock™) sped up, small jobs (eg. interactive modeling, 1/0)
slowed down.” — Jonas Bostrom (Treeline)




Abstraction

 Matches Ul and UX with personas and user problems
* Provides right level of interaction depending on needs
* |deally, users can work at multiple levels of abstraction depending on persona

Electrons
Nuclei
Quarks

Hydrogen bonding
Hydrophobic effect
Electrostatics

Interactive Ul Python code

; Physi
Chemistry ysics Methods developers

Modelers A
Medicinal Chemists Q 0
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Building an industry-leading CADD interface

Abstraction

Molecule-

Cloud-based -
centric

Integrates
with 3

party
software

Collaborative

O Open€ye
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Current Orion Ul highl

Floes Jobs Editor Packages
= Filter Floes By aD Annotate Docking Hits with ok
Interaction Hints
docking
All Floes Owner: OpenEye Org Administrator
* Favorites Package: OpenEye Classic Floes
ing Hits wi ion Hi Version: 0.11.065
& Recently Used 5 Annotate Docking Hits with Interaction Hints LAUNCH FLOE
005 Descriptior
. Analyze Enabled
Annotates docking results with interaction hints and fingerprints. Annotate Docking Hits with Interaction Hints
3D Modeling Enabled ategories
o " MR . Packages/OpenEye Classic Floes/0.11.065 ) (Product-based/OEDocking
Categories Filter Docking Hits by Interactions LAUNCH FLOE ( ) )
[C Chemist) Search

ased

Annotates docking results with interactions to enable filtering by ased)Virtual Screening - Structure
Orion and calculates an interaction fingerprint with respect to the cognate

ligand in the receptor

AbXtract
Created in Fioe Editor

Packages v

OEDocking - Dock into an Active Site for Virtual
Screening

LAUNCH FLOE
Floe Test Package >

Interline - OpenEye MD Affinity Floes >

Docks and scores a database of molecules to a protein receptor site using
OEDocking.

OpenEye Biomodeler Floes >
Openéye Cheminfo Fioes >
OpenEye Classic Floes > . . " " "

peney OEDocking - Dock into an Active Site for Virtual
Screening

LAUNCH FLOE
OpenEye Crystal Math Floes >
OpenEye Generative Design Floes >

Docks and scores a database of molecules to a protein receptor site using
AENAnbing

Open€ye Generative Design Floes - Advanced

OpenEye Generative Design Floes - DEV >

AUNcH FLOE

Floes

ctiveDatasets 20 ' Fittrs o/o  Rocords: Al 523 PassingFiters (828 Solcted 1 Search recor G2 Snapshot Fix Discussions~ [E Data Handiing [ Layout -
80 x OATAG COLUA x
L Molecular Weight (Calculated) Switchto Scatterplot 7 lwbowiot - 30 @ @ G o~ Templates - ] Properties & RGroups < Regression & Floes
Available properties
500 B XlogP
[ Complexity
6] MMF Internal Energy
400 & A
soazo B 8 Upinsii Volatons
300 b 6 Abbvis Bioavaiabily Score
@ Heavy Atom Count
200 8 Chiral Centers
5 Hydrogen-bond Acceptors
Bin1l -2.88 Bin2 -1.66 Bin3 -0.434 Bin4 0788 Bin5 201 Bin6 3.23 Bin7 445 Bin8 568 Bin9 6.9 Bin10 5 Hydrogen-bond Donors
5 Lpinski H-bond Acceptors
23 (outof 523 not plotted due to missing values. This may includs conforme XLogP (Caleuiatad) (Auto-Binned) 5] Ui s
st x 8 Molecular Weight
EZ coumnoptons- Views: B = E [ MolWtHaide Fraction
Molecule ~  Abbvie Boavail..¥ | Chemgauss4 S..¥  Chiral Centers . Complesty (Ca..~ [l designunit v | Heavy Atom Co..¥  Hychogen-bon...¥  Hydrogen-bon...~  Lipinski | @ oeset
o | TR7aB2LA Q 0S5 -0.59 1 0325 6SCM(A)>L7.. 16 1 a a °
L Showh ot gt Anae it et
Lo Maas Available Analogs
1 Gva2uwaa O 085 913 1 0203 16 o 3 1

Analyze spreadsheet

Sources

System

ctive Datasets 20 ¥ Filters /0

Records:  All 523

Search:

Current folder

Al project folders

Active Datasets

™ wyome [
@3 Organization Data
[ Project Data [
8 My Data
ash-Test
B Team Data

[ Shared Spaces ash_test_marg_3

Favorite Folder
ash_test_mar_2

il Trash

ash_test_marg

Spruce Prep for 1UA2

ash_new_test!

ash_tests

ash_ant_demo

ash_tests

ash_testa 1

ash_testd

ash_test3

Active Datasets 20 Y Filters 0/0  Records: Al 523

voLECULES X
- TR7.4B2LA
0 TR7.482L A
. B6SCM(A) > L7H(A-1108) v
) escM(AlaltA

Project

L7H(A-1108)
solvent

packing_residues

excipients
Receptor
Receptor Inner Contour (off)

preers

Searcn
PO oo x
foe

e

Sources

- Output for OEDocking - Dock into an Active
> TR7.4B2L_A
> GVQ_2UW8_A
> RZH_5A01_B
> 27U_2ZHQ_H

- 61
oo

system

> V15_2v00_A
> FIPIFUY_A

» 50U_2260_H
> 320_220A H
> 0UB_4FFG_A
> 61P_20HP_A

> FIP_1ASS_A

> TREICOS_A

> SRO_3BRN_A
> KJ2_2BRE_A
» TSS_2PQL_A
> 51U_22F0_H
> BZ3_3IMC_A
> 220_22C0_H
> 2UP_4FUB_A
> BZ3_3IMG_A
> TSS_3RXLA

View

Passing Filters 523

Preparation Success Report 1

subsearch query vs. Enamine Complex (QED &gt; 0.85 and No PAINS) - Graphsim Results 1

Search records. Discussions - [ Data Handling

Selected 1

Show: - | sortby: | create

(7

& -
3records st Wednesday at 400 PM 1629696 % AW
4records last Wedhesday at 826 AM 1626258 % AW o
3records Iast Wednesday at 822 AM 1628250 AW
5 records last Wednesday at 618 AM 1626241 ® s f T e
2k8 last Tuesday at 10:52 AM 679488 % Iy
4records last Tuesday at 1051AM 1626163 % AW
2records lost Tuesday at 10:37AM 1626141 W @,
record 03012028 1619773 W am A G e
2 records 03/01/2023 1619766 % AW
3records 03012028 e1976a W A
4records 03012028 619752 W e A T e
200 records 02272023 619058 W B e
2records 02272028 1619052 % B [ e
4 records 02/27/2023 1619018 % AW .

Data and Folders

Select

Coloring

Passing Filters 523

Selected 1 Search record: G2 Snapshot Fin Discussions ~ [ Data Handling [] Layout

Modeling

Tools  Help

Field: Molecule
R7.482L.. >

L564A 6144 66
EEQMRLPSADVYRFAEPDSEENITFEENHQPKAGIPIIKAGTVIKLIERLTYHHYADPNFVRTFLTTYRSFCKPQELLSLITERFEIPEPEPTEADRIATENG]

3D viewer

Al ® X+ @

]
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Present and future Orion Ul: A blueprint

Molecule-centricity (vis-a-vis floe-centricity): Elevate 3D viewer

Fewer clicks, minimal to no context-switching

Format-agnostic file uploads (files...datasets...collections, oh my!)

More exposed functionality: editing, styling, duplication etc.

3rd-party integrations

Enhanced spreadsheet capabilities: annotation, multi-conformer handling etc.

Ul performance and latency improvements

O OpenEye
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What's shipped and shipping soon
+ 2022.3-2023.1

o Shareable links

o 2D search, potential replacement for Maa$S

o Make Receptor in Orion

o Collections v2: Better /O stability for large collections

e 2023.2 - beyond

o Support for ARM instances

o Lower latency for interactive calculations

o Ability for users to upload their own databases

o Improved I/O for database collections

o Spruce and protein preparation

o ELN and compound registry integration

o Generative chemistry

o Medicinal chemistry roles in Orion O Open€ye
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2D search page (beta)

Search Similarity Exact Match By Title Quick Search by Molecule Title Search Database
— O FDA Approved Drugs - ChEMBL @

molecules: 7,885

(O SureChEMBL 20210101 °
molecules: 20,136,459 version: 2021-06-02

O N 4D

O Mcule ULTIMATE °
molecules: 126,471,523 version: 200407

3

QO Zinc2015 DrugLike/Available °

Analyze
molecules: 10,516,591 version: Zinc2015

O MolPort SSC °
molecules: 4,629,850 version: Jan 2022

Search

@ Enamine Complex (QED > 0.85 and®

No PAINS)
molecules: 583,415,144 version: 2021q3-4

<
Sources

O WuXi GalaXi {(MW<450} °

System
molecules: 290,346,437 version: 201910

QO Enamine Simple °
molecules: 804,407,565 version: 2021q3-4

PP XN B o

Search Parameters

Fingerprint Type
circularvs v

Search Query

Similarity Measure

Search Result €& select all a @

Tanimoto v

Ashutos
Project

Output

Max Hits H E

oH
HO. N. 0
Lr e % .
P N N A0 S
(Y
F ZNoH NoH - AW VTN

P P PV-002993740697 PV-002913510416 PV-006792442957 PV-002901135968

Sketch query or paste SMILES/MOL/SDF with | Ctrl=V
100 v

Ashutosh
Jogalekar

) HISTORY = START SEAR

Analyze OH

Search
Score: 0247 Score: 0.24a Score: 0.242 Score: 0.239 Score: 0.238 Score: 0.236

e
sources " F o H Database: Enamine Simple

H . . N_O
® NN N 7 hd Query Type: graphsim
o= AN N, N N Ho N
System N A x> _ z Tl >=o Fingerprint Type: circularvs
(Y =0 oA
0, N H

HO' P> F NP N HO  —0O Similarity Measure: tanimoto

Max Hits: 100
0 153373 PV-002820698225 Found Count: 100

Score: 0238 Score: 0233 Score: 0231 Score: 0231 Score: 0228 Score: 0.228 Search Time: 2.9679 secs

‘
0,
N N,
7S
Zon oH
P 3 P PV-006638071493 PV-00: 11016 P

Score: 0.228 Score: 0.228 Score: 0.228 Score: 0.227 Score: 0.226 Score: 0.226

Ashutosh

Jogalekar

) HISTORY = NEW SEARCH &  REFINE SEARCH O

O OpenEye
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Ul-based workflows: universal OE tool coverage

scaffold 1 - structure m

S

inding analogs HO < j\
o

CADD Modeler 2

scaffold 2 - structure

0 F
A Ri
N N
N N OH
|
NN
i Z ‘ Pull in from PDB -
0 S, Protein Prep

N

R2
B O, sharing handoff

X
o)\N/ NH, 10, sharing handoff

SiteHopper

explore cryptic

pocket further
10, sharing handoff

3D Similars Docking - Fred  ¢7p1ap Property Calc
using VROCS
(shape) and EON
(electrostatic)
Docking - Posit Gameplan
to dock, also to SZMAP
KRAS Property Calc
library

STMD

Freeform 10, sharing handoff NES
look at exact conformation of compound - 10, sharing handoff

make probabilistic guess about

avorability of conformation in terms of
energy

10, sharing handoff
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: 1 Tha nk you

”Every great and deep d/ff/cu/ty bears in /tself /ts own o
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