rom genes to iead moiecuies. a wWor

OW tunec

or

drugging challenging therapeutic targets using fragment-

based drug discovery

Annika Urbanek, Dipen Shah, Masakazu Kobayashi, Willem-Jan Waterreus,

Marta Carneiro, Johan Veerman and Gregg Siegal
ZoBio B.V,, J.H. Oortweg 19, 2333CH Leiden, The Netherlands

+

SpiroChem
+

Edelris

Fragment
Screening

Protein
Sciences

Compound
Profiling

+

+ Encoded

HTS Libraries
AXXAM

aurbanek@zobio.com

There are many novel popular drug targets, originating from
several target families with hardly any literature available.

At ZoBio,

Novel
Molecules

technologies to
(FBDD), where we screen our library of small (< 300 Da)
molecules against the target.
Our workflow encompasses all steps of an FBDD campaign:
primary hit identification using our proprietary NMR-based

Facing the lack of information and the diversity of the targets,
robust and reproducible production of high-quality protein is a
critical first step in enabling drug discovery.
we have developed a platform of biophysical

support fragment-based drug discovery

TINS and SPR fragment screening technologies, confirmation
and validation of the binding site using both NMR and X-ray
crystallography, and medicinal chemistry.

Construct design & protein expression

Our workflow starts with multipurpose
construct design for protein expression in E.
coli or mammalian cells. We are using
literature Information and bioinformatics to
decide on domain boundaries and build a set
of fusion constructs with solubility- and affinity
tags. Keeping downstream applications In
mind, we Include immobllization tags and
protease sites to release the native
protein/domain at the end.

Sampling constructs and expression conditions

protein of interest

We screen our constructs for soluble
overexpression in E. coli or mammalian cells.
For this we employ different strains, culture
media, temperatures and duration.

To enable protein-ligand interaction studies
and structure determination by NMR, we
routinely prepare isotopically labeled proteins.
To overcome the size limitations of NMR and
to reduce the complexity of NMR spectra,

we routinely use triple
labeled (*°N, 13C, ?H)
protein together with
selective methyl
labeling.

Protein purification & buffer optimization

To develop robust purification protocols, we
use state-of-the-art chromatography systems.

Starting with several constructs in parallel in
our feasibility phase, we quickly determine ¥

which constructs to scale up to enable
screening and structural biology.

SDS-PAGE gel Kinase activity assay
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We screen our library of fragments against the
target using surface plasmon resonance (SPR)
or target immobilized NMR screening! (TINS).

SPR fragment screen
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In TINS, binding Is detected by comparing
spectra of compound mixtures in the presence
of a target (T) to a reference sample (R).
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DLS experiment sampling [NaCl] nanoDSF experiment

We rigorously check protein activity and have

Implemented Iterative cycles of protein stability

and oligomeric state assessment

by

nanoDSF/DLS, SEC-MALS and NMR. As a
result, we are sure that we work with the right

conditions for record

meaningful data.

each protein and

After the initial screen, potential hits are

Choosing the right conditions
can have a dramatic effect

on

Precisely
oligomeric state at higher
concentrations Is the most
critical parameter.

SEC-MALS experiment
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In a next step, we apply NMR In using
semi-quantitative chemical shift  csPmapping

perturbation (CSP) data to determine the
ninding site of the ligand in solution; and
ater to filter the calculated structures.

The CSP study also serves to find the
optimal ligand-to-protein ratio and to
check for a 1:1 binding model.
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In the final step, NOESY and CSP
data are used as Input for the
program HADDOCK? to calculate,
cluster and score a set of high-
resolution ligand-protein structuress.



