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Outline

Informatics in the high throughput discovery age

Data pipelining: a new paradigm for high throughput
Informatics

Application of data pipelining to combinatorial
chemistry

A practical example at atop ten pharma

Summary
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High Throughput Discovery

 Industrial discovery has undergone arevolution to

become automated high throughput process, e.g.
— 1990 — Pharma screened Y2 million compounds
— 2000 — Pharma screened 1500 million compounds

Target ID Hit 1D Hit Lead Pre-
to Lead Opt clinical

Genomics High-thr oughput Screening
Proteomics Combichem Analytical/Purification
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High Throughput Informatics

* |nformatics solutions have struggled to keep pace
— Disparate data without standards
— Disparate point solution applications on diverse hardware

— Sheer volume of data is overwhelming
» Database centric solutions are slow
» Data processing and communication requires manual intervention

Target ID Hit L ead Pre-
to Lead Opt clinical
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|nformatics Must Evolve

ntegrate disparate data sources
ntegrate disparate applications

Process and analyze datain real time
Automate processes, removing manual intervention

Capture and document best-practice processes
— For reuse
— For regulatory and auditing purposes

Deploy informatics across the organization
— Computational expertiseislimited
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Data Pipelining

A powerful new paradigm for data processing

Pipelines guide the flow of data through a network of
modular computational components

S0 Reader - Femove Saltz Standardize 'r': MNove ipingki Fitter Create Local
vendor file Moleculs ulez I=15 DB

-0

Fzad 515 - Bemove Sals Standardize
corporats Moleculs
databazs
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Data Pipelining

A powerful new paradigm for data processing

* Pipelines guide the flow of data through a network of
modular computational components
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modular computational components
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Data pipelining enables

Processing of data from
multiple disparate data
sources

Integration of disparate
applications

Rapid processing of large
amounts of data

Automated execution of
routine processes

Capture of best practice
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Data pipell ning enables

multiple disparate data
SOUrces

Integration of disparate
applications

Rapid processing of large
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Data pipelining enables

Processing of datafrom
multiple disparate data
sources

Integration of disparate

applications

Rapid processing of large
amounts of data

Automated execution of
routine processes

Capture of best practice

Elapsed Time: 32 Seconds

Elapsed Time: 4 Minutes 33 Seconds
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Data pipelining enables

Processing of datafrom [Eeresmemeae=
multiple disparate data [
sources

Integration of disparate
applications

Rapid processing of large
amounts of data

Automated execution of
routine processes

Capture of best practice
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Creating Data Pipelines |

+-[27] 30 Methods
+-{Z27] Maolecule From Text
—-4_4 Reactions and Enumeration

 Build information handling - {3 Lsng Reactos

. (2] Ernumerate Combinatorial Reaction

prOtOCOI S graph| Cal Iy (] Perform Reaction on each Molecule
) (:I Protect or Deprotect

— From apalette of available & Tag Reactnt

=]-+z3 Using RGroups
Components Ej Enumerate using RGroups

— Experts can bu| | d new EQ% Generate RGroups

. Ej Reassemble using RGroups
CompOnentS as I’eC|UI I’ed G Deprotonate Bases

@% Enumerate Stereoisomers

B3 Enumerate Tautomers
i Ea%/'tO' U$ (e-g- y drag and G Ionize Maolecule at pH
(] Protonate Acids

drop) ] %D Coords
— No code writing necessary (@ cid Hydrogens

=22 Align Molecules Using Substructure

— Yet highly configurable for @ center Molecule

. .y B® Generate Fragments
broad app| | Cab| | |ty l:j% keep Largest Fragment
(] Merge Molecules

Ej Remove Hydrogens
(] Remove Salts

Eﬁ% Separate Fragments
(] standardize Molecule
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Application to Combinatorial Chemistry

Reagent Selection

e Pipelining provides high speed,
automated processing infrastructure

Library Enumeration

« Scientific components required for
— Reagent selection Subset Selection
» property and substructure filters

— Library enumeration _
« by reactions or by scaffold Reagent Ordering

— Library analysis & subset selection
e for diversity, |lead follow up, “lead-likeness’ Library Production

— Ordering and tracking reagents

— Registering final structures Registration
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Reaction-based enumeration

100

=D Reader: 100

Carboxylic i 10875_4 10575

Acids Ei E EI |L' t
140 28

Enumerate 20 Coords
Combinstorial
Reaction

=D Reader: 140
Primary Amines

MMolecule
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Seaaae«s
| ]

i -

i}

o

sourceTag IDNUMEER

Primarvirnes  [BAS 0005731
CarboxylcAcids [ BAS 0004192

Primaryvdrmnes BAS 0040452
Carboxylichcids BAS 0004192

Primarydrmnes  |\BAS 0043450
Carboxylichcids BAS 0004152
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Reaction-based enumeration

Carbozylichoids (BAS 0084487 Mo reactant mapped onto starting material

100 N
S0 Reader: 100 >f”
Carboxylic 10875 o
140 jza P )
Enumn_erate _ \Iim, Carbozxylichods (BAS 0026741 Multiple reactants mapped onto starting matenal: 1, and 2
Cambinatarial

Reaction

=D Reader: 140
Primary Amines

CarbozylicAods [BAS 0110375 [Reactant 1 mapped more than one way onto starting material



Reaction based enumeration

Protection and deprotection

Stereochemistry: create and change stereocenters
Multistep reactions

Multicomponent steps

Speed — up to 3000 mols/second (10M/hour)

SDReader'ED Tay Reactant 1 Protect amines Enumetate Tay Reactart 1 Protect amides: E LIHTIE: at 20 Coords HTML Molecular
d d that gAmd

20

=0 .Reade.r: 20 Tag Reactart 2 S0 Reader: 20 Tag Reactart 2 Protect amines
Amino Acids Amino Acids and acids that

...ask more of your data
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Scaffold-based enumeration

Perform Molecular Enumerate
Reaction on Veight < 1530 25 uging RGroups
gach Molecule:

Acid To Z1

Perform Molecular
Reaction on Vieight < 150

gach Molecule: 3
PrimaryAlcohol

To Z2

S0 Reader:
PABA R1/RZ
core




...ask more of your data

Library Analysis _

L ead-likeness or drug-likeness
— Filter for undesirable substructures
— Filter for undesirable properties

L ead generation by diversity
— Sdlect by maximum dissimilarity

Lead optimization
— Select by similarity radius or cluster

Many 34 party programs typically used — these are
easl |y integrated as components
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A Practical Example
e Datapipelining isused at atop ten pharmato provide
library design services directly to chemists

« Takes advantage of the web deployment of protocolsto
provide afamiliar look-and-feel to end users

——
!

[::ﬂi t"l Pipeline Pilol Web Access

= S




Typical Library Design Workflow
Before Data Pipelining

E t E t Property Profiling Generate E ¢
S Select Rl Filter/Select [l Clip  FSLUE Docking | alkaly  Order
Reagents QERWNWE Reagents EMRRSY Reagents \nport Diverse Selection List Import PR

Enumerate Ew

Select /
. Export JRECUUEERE Import Pr,;odﬁﬁs port
Export i xport ; )

R2 Rii'gef.:ts |mp0'rt F;'Ix't:ar?eﬂf:t Import Regggnts Import ey Register

UL Products
] Back to Receive
Select 4 Ordered
Reagents Some QEEELEES

l Al

anthesis
(F

NALLY!)

Most of the effort is spent “running the gauntlet”



Issues With This Workflow

- Too many steps, many steps too complex for the
average chemist

- Multiple computing platforms add to the complexity
- Tracking of compounds through the process
« Export/Import steps makes this especially difficult

- EXxisting process does not allow for refinement of
library design during synthesis

« When a reagent replacement is required or desired

- Chemists should be spending “Intellectual Effort”, not
“File Management Effort”



Product-Based Enumeration
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Scaffold-based enumeration

Perform Molecular Enumerate
Reaction on Veight < 1530 25 uging RGroups
gach Molecule:

Acid To Z1

Perform Molecular
Reaction on Vieight < 150

gach Molecule: 3
PrimaryAlcohol

To Z2

S0 Reader:
PABA R1/RZ
core




Reaction-Based Enumeration

Lteect Reacfion + Heapenbs
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Structure Profiler

Current Lser; Select Compound Source to Profile Select Profile Help
= Select Enurmerated Library: |Eia|:kez-5uzuki j Froduct Count: 384
¥  Sglect Reagent Selector List: |ﬂ\II (=T j |5imr:ule Boronic Acids j List Size: 124

" Input Single Structure:

[UPLOAD a FILE] to your bome directary on the SciTegic server
or browese for a file already located on the SciTegic server

File locations raust be specified with a UMC path, such as 1ZciTagicsersiCrata sdF
" Select 5D File: I B |
Erter Cormpound ID Field: [Cisplay Fields]

Profle Crata I



Spotfire and Selection
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Summary

« Data pipelining addresses the informatics challenges of

high throughput chemistry
— Integrate disparate data sources and applications
— Process and analyze datain real time
— Automate processes, removing manual intervention
— Capture and document best-practice workflows
— Deploy informatics across the organization




...ask more of your data

Acknowledgements

e SCiTegic
— Matt Hahn
— David Rogers
— Moises Hassan




