
initiative in molecular diagnostics
believing that it is intimately coupled with
pharmaceutical development, and, being
the house that developed Herceptin™,
Genentech should know. By emphasizing
the similitude of interest between the
disciplines, Ross has given us all hope of a
new and bright future for a wonderful
marriage. We hope it will last.
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Affinity fingerprints –
leading the way? ▼▼

Fingerprint representations are popular
tools to search databases for bioactive
molecules, and many of these
fingerprints are highly diverse in their
design [1]. Nevertheless, one way or
another, most fingerprints make use of
various chemical descriptors to
‘indirectly’ capture features important 

for detecting similarities in molecular
structure, properties, or biological activity
[1]. However, there are exceptions.

Affinity fingerprinting, originally
described in the mid-1990s [2],
characterizes and compares small
molecules based on their binding profiles
to reference sets of proteins and is thus
experimental and ‘direct’ in nature.
Following this approach, measured
binding affinities of a molecule constitute
a vector (or affinity fingerprint) in protein
reference space, which is conceptually
similar to multi-dimensional chemical
space defined by a set of descriptors.

In a recent review in Drug Discovery
Today, Beroza and colleagues described
the application of affinity fingerprinting
to drug discovery [3]. This approach is
now labeled ‘chemoproteomics’ (using
‘biology to inform chemistry’), thereby
adding another catchy term to the array
of ever so popular ‘-omics’ expressions.

However, the attractiveness of the
methodology presented by Beroza et al.
goes well beyond semantics. Its core
component is an iterative procedure
during which affinity fingerprints of small
training sets of molecules are used to mine
databases for similar compounds that are
subsequently tested in higher stringency
assays, fingerprinted again, and used to
identify sets of more active candidate
compounds. The authors claim that
molecules with low micromolar potency
against given targets can routinely be
found after a third round of selection,
assaying a total of only ~200 compounds.
If generally reproducible and transferable,
this ‘hit rate’ would indeed present a
substantial advance, when compared with
other (fingerprint) methods.

Similar to the situation with many
other developments in the
chemoinformatics and virtual screening
field [1], it is difficult to judge the power
of affinity fingerprinting per se, because 
of the absence of published real-life
application examples and more 
extensive comparisons with other
methodologies.

However, what about the fundamentals
of the approach? Of course, protein
reference sets (or, ultimately, a ‘surrogate
proteome’) must be carefully selected, for
several reasons. Just to give one example,
if specific protein–ligand interactions can
be modeled as a linear combination of
binding data for two or more unrelated
proteins, which is frequently observed [3],
then these data must be redundant, at
least to some extent, which would
perhaps bias lead discovery.

Furthermore, although a major
attraction of affinity fingerprint technology
is its experimental readout, this very
aspect presents a potential problem. 
To generate affinity fingerprints,
compounds typically need to be tested
at highest tolerated assay concentration
to detect often marginal activity levels
(and differences between fingerprints
generated in this way are subtle and not
straightforward to analyze).

Therefore, the possibility of recurrent
non-specific binding events can
probably not be ruled out, and the
‘activity versus specificity’ question could
well be of general concern when
attempting to apply affinity fingerprints
for hit or lead identification. Regardless,
these fingerprints add a unique and
elegant design to the ensemble of
database search tools and the discovery
technology established around them
deserves attention.
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