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Outline of this workshop session

1. Fragment library design
 What makes a good fragment?
« 2D vs 3D fragments
 What makes a good fragment library?
» Assembling a fragment library

2. Fragment screening methods
» Popular screening methods
» Orthogonal fragment screening
» Ligandability assessment by fragment screening
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Fragment screening libraries
What makes a good fragment ?

Ro3-compliant compounds

F
* Rule of three physicochemical guideline not sufficient?

— HBA can be relaxed

« Some polarity & functionality but not too complex F F

« Several vectors for synthetic elaboration t00 simple

* Novelty

* No structural alerts o)

* In general avoid pan-assay interfering compounds? N H
— aggregators, redox cyclers | _
— be wary of frequent hitters Cl” N Cl

Method-specific detection “handles”
—e.g. F (NMR), covalent warheads (tethering)

too reactive

just right?
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2D vs 3D fragments
An ongoing debate

Do we need 3D fragments to prosecute novel target classes ?
— No evidence yet for PPI's3 but other target classes ?

Are “3D” fragments synthetically challenging to follow-up ?
— Not necessarily*

Will 3D fragments give a lower hit rate?

— Possibly
How to measure “3-dimensionality” 6
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Fragment screening libraries
What makes a good fragment library ?

» Appropriate physicochemical space coverage
» Chemical space coverage (diversity)
— scaffolds, fingerprints, pharmacophore triplets, 3D
— acids/bases/neutrals/zwitterions
« Commercial or in-house availability of near neighbours for follow-up
« High aqueous solubility (>500 uM, typically ~ 1mM)
High purity
Stable in DMSO and screening buffers
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Profile of published fragment hits provided by Chris
Swain’ (www.cambridgemedchemconsulting.com)
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What is the ideal library size?
Reported fragment library sizes

45%

1. Practical Fragments poll (right)

40%

2. Analysis of 22 published 35%
libraries show a median of 1300 3%
fragments?® 25%

20%
15%
10%
5%
0%

Practical Fragments Poll 2013

Fragment library size (% respondents)

500-1000 1000-2000 2000-5000 S{I'[H]' ll]'IHH} = 10000

http://practicalfragments.blogspot.nl

The ideal library size depends on your screening methods
Quality of library is more important than size
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Fragment library selection/design process
Generic workflow

Filtering of available Positive selection
fragments or ideas

Physicochemical

Complexity

Privileged structures

Reactives

Cost

SJ Hughes

Diversity selection
2D methods

Diversity selection
3D methods

For example fragment library papers, see references 1 and 9-12

IMED Biotech Unit

Medicinal chemistry
assessment

Attractive

Synthetic tractability

Chemical stability

Experimental Solubility
and purity

Measured :
Purity

Aqueous solubility
Aggregation
Stability
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Fragment screening methods
Key points

Weak binders require high sensitivity detection methods and/or
testing at higher concentrations (around K;) in order to detect
the event.

Screening in several orthogonal technigues is common

If you do not choose the methods or concentration ranges
appropriately you will potentially miss true hits

SJ Hughes IMED Biotech Unit



What methods are we using ?
Practical Fragments polls

% of respondents using technique

60%
=2011 =2013
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http://practicalfragments.blogspot.nl

Most use 3 methods or more
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The top 4 screening methods

X-ray and NMR screening

X-ray crystallography

Information: ligand protein binding site and
interactions; stoichiometry

Pros: No limits on affinity, enables SBDD
Cons: false negatives

Requires: a soakable, robust crystal
system, pooling and deconvolution for
primary screening

NMR (ligand and protein observed)
Info: K, and binding site

Pros: very sensitive, low false positive rate,
solution measurement

Cons: blind to high affinity ligands, protein
size limitations (protein-detect mode)

Requires: labelled protein (for protein
observed NMR), pooling & deconvolution
for primary screening
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The top 4 screening methods
SPR and Functional (biochemical) screening

SPR

Information: Ky, kinetics, stoichiometry
Pros: low protein requirement

Cons: immobilization can block ligand
access, fragment size restrictions for large
proteins

Requires: immobilization of protein,
competitive ligand for binding site ID

Functional (biochemical) screening
Information: K/IC.,/ECc,

Pros: high throughput, low protein
requirement, solution measurement

Cons: potential high false positive/false
negative (but these can be reduced if
directly detect substrate/product)

Requires: a biochemical reaction,
competitive ligand for binding site ID
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Orthogonal fragment screening
Methods don’t always agree

Orthogonal screening: HSP90!
3
Orthogonal screening benefits: E
* Provides complementary information e.g. :
functional effect and direct binding measure
* Reduces false positives
* Prioritises hits for lower throughput methods
But not all methods agree'314 due to: :
« Different buffers, T, pH, concentrations

z
2
S
 Sensitivities of methods HIV-1 IN2 g

P Mo

 Solution vs immobilised protein oMM
 Different protein constructs :

00

Crystal
structures

Approach B

Multiple methods can provide more starting points for FBDD
and provide a degree of consensus

&
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Which methods to use ?
Questions to ask

 What information do you need to start a hit-to-lead program ?
* Which combination of methods will give this information ?

» Assay throughput vs fragment library size ?

» Sensitivity range of assay vs likely affinities of fragments?

* Protein requirements:

— Size, stability, purity, amount, labelling, DMSO tolerance
 Availability of a soakable crystal system of sufficient resolution
« Will immobilization impede ligand access?

* Is a competitive ligand required ?

Select methods appropriate for your target and library
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Fragment screening and target ligandability

* Fragment screening can give an indication of target
ligandability>.16
- Assess fragment screen hit rate, diversity and affinities
e AstraZeneca analysist®
- Low ligandability score correlates with HTS failure
- Focus efforts on non-HTS approaches for hit ID

AstraZeneca Ligandability Assessment*

[ No progress after HTS [ HTS delivered leads I No entry into hit-to-lead [l Entry into hit-to-lead
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Drug Discovery Today Drug Discovery Today
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