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Introduction

Early stage application of affinity chromatography in downstream processing is
acknowledged as a desirable objective with the potential to increase yields and reduce
the overall cost of goods. While protein engineering technologies are producing
iIncreasingly diverse therapeutic proteins — whole molecules, fragments, fusion proteins —
advances in bioprocess development are enabling their production at industrial scale.
Concomitant with these developments is an increase in the demand for sufficiently robust
synthetic affinity ligands with appropriate protein binding selectivites as primary capture
affinity adsorbents.

In the absence of suitable existing ligands, the development of completely new ligands
has analogies with the development of novel drug compounds, but with some important
distinctions:
~ An affinity ligand is constrained in space by attachment to a solid support.
» An affinity ligand should not bind the target too tightly — we need to recover the target
protein at the end of the process without destroying it.

Application of in silico Techniques to the Development of Novel Ligands for Affinity

Virtual Screening

Where a suitable X-Ray structure of a target
protein is available, molecular docking was
applied to help prioritize ligands for
screening using a technique known as
virtual screening (VS) due to its analogy
with traditional laboratory screening.

VS algorithms place a ligand into a binding
site and then “score” the resulting pose to
allow screened ligands to be ranked.

Clearly the drawback of docking algorithms for the development of new chromatography
ligands is that they assume the ligand is free in solution. It has therefore been necessary
to develop methods to address this problem where docked poses are post-processed to
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Molecular Dynamics Modeling of Adsorbent/Target Interaction

A recent collaboration with Carlo Cavallotti’s
group in Politecnico di Milano involved
molecular dynamics calculations to
Investigate the effects of the support, spacer
arm and surface chemistry on the
performance of MAbsorbent® A2P for
affinity purification of Immunoglobulin G

(I9G) [4].

This work helped to explain the observed differences in performance of various
formulations of the MAbsorbent® A2P adsorbent in the presence of Pluronic F-68, and
helped us design Pluronic resistant spacers. In addition it demonstrated the use of
computational techniques to obtain detailed knowledge of the behaviour of a highly
complex system and the extent to which these techniques can be applied.

» The immobilized ligand must be available to the protein binding site. remove those poses that are not accessible by an immobilized ligand.

Computational techniques have become standard practice in the search for novel drug

compounds and many software packages, algorithms and web services have been Combinatorial Library Design and Prioritization o | S | o
developed to address the drug design problem. We report here the adaptation of these In some cases in silico techniques translate well from their origins in drug design, while in

techniques to various stages of the development of novel affinity chromatography ligands. e Combinatorial library design e Compound prioritization others, more work is needed to account for the nature of affinity ligand and adsorbents.
The techniques range in scale from the highly reductionist, ligand only view for rapid

screening and prioritization, to the highly complex dynamic model of a particular
adsorbent used to probe its behaviour under different experimental conditions.

n addition to the design of general diverse Using the binding energy calculated by the
ibraries, the development of combinatorial AutoDock [3] algorithm as a surrogate for
ibraries based on early stage screening hits experimentally determined binding affinities,

Identifying Potential Binding Sites

When dealing with novel therapeutic proteins, information on ligand binding sites may be
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conservation, the greater the likelihood of
functional importance.
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