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For the past 25 years, drug discovery
has generally prided itself on
beginning programmes firmly

grounded in biochemistry, especially
regarding the nature of the molecular
target(s) underlying the disease state being
investigated. In most instances, this makes
sense: molecularly-targeted drugs have
dramatically changed the face of modern
medicine for the better. But was the nature
of the molecular target that was used in
screening and lead discovery campaigns
really representative of the patient
population of interest? In most programmes,
the molecular or cellular assays express a
recombinant gene constructed from the
consensus sequence for that gene, often
when there was only a single reference
sequence deposited in GenBank. If multiple
sequences for that gene were present in the
database, the consensus may not even exist
within the human population, having been
an average of the collated sequences.
Recent human re-sequencing efforts

driven by next-generation sequencing
(NGS) technology1 have demonstrated the
presence of rare variants across the human
population, numerous copy number
variations that cause differences in
expression level, and novel splice variants
that alter coding sequence structure. Clearly,
these types of genetic variation in the

cognate target gene have the potential to
significantly alter pharmacology of a
compound. Not to mention how
microRNAs and other pathway regulatory
entities could modulate target expression
and/or function in the target tissue. What’s a
drug hunter to do with this level of
molecular complexity?
Given this new-found appreciation of

human genetic diversity, it seems time to
seriously apply the new tools of genomic
analysis to the front-end of drug discovery,
even at the point of target selection and
assay development. Targeted sequencing of
the human exome, or even individual genes,
using massively parallel sequencing
technology has reached technical – and
financial – feasibility. A targeted sequencing
run of 50-100 representative patients’ DNA
is now a 3-4 month activity (inclusive of
library preparation), which seems time well
spent to get an accurate picture of the
molecular heterogeneity for a key disease
target. Especially if the discovery programme
is likely to consume several millions of
dollars of resources if it reaches the lead
discovery stage! Using a combination of
short-read NGS with directed conventional
Sanger sequencing can address the
‘haplotype phasing’ issue, which aims at
defining the sequence of each allele of a
given gene.

When will drug discovery
begin with attentiveness
to human genetic
variation?

Dr Brian Pollok

Chief Scientific Officer

Life Technologies Corporation

Translating this genetic information into
functional assays for pharmacological
interrogation is not a trivial challenge to be
sure. Fortunately, there are new modular
technologies2 that enable the efficient
development of ‘isogenic’ cellular assays.
These technologies allow for the directed
integration of a transfected gene into a
defined and consistent chromosomal site in
a host cell line. Parallel cell transfection of
different gene variants into this type of cell
system eliminates the variability of
expression that often occurs among clonal
derivatives when transgene integration is
random. For biochemical assays, there are
new in vitro protein expression systems that
facilitate high-throughput and parallel
generation of protein targets, which would
take the pain out of generating dozens of
protein variants for screening.
As many biotech and pharma companies

now use a focused library strategy as a first-
pass approach to define chemical
opportunity, the fact that there may be a
dozen (or more) variants for each new
therapeutic target makes the problem of
early interrogation of human genetic
diversity less daunting. In addition,
multiplexing of assays using distinct reporter
technologies, even if only at a 2-3x level,
assists with workload.
Ideally, one would like to interrogate in

vitro target pharmacology in more
physiologically-relevant cell environments,
such as represented by primary cells or stem
cell-derived differentiated cell types. The
deployment of induced pluripotent stem cell
(iPSC) technology3 is still new to drug
discovery, but holds tremendous promise to
provide a more genuine cellular context of
target function. One embodiment of iPSC
technology would be to apply NGS to a
collection of iPSC lines isolated from a
representative group of patients, selected for
a given parameter such as disease phenotype



or ethnic diversity. By conducting deep
genomic sequencing for defined loci, one
would have not only a more biologically
characteristic cell assay set, but possess
critical information about the range of
primary structural diversity of the target, as
well as other regulatory proteins in that
target’s mechanistic pathway.
As genomics technology companies

continue to improve the efficiency of DNA
sequencing, it is hoped that drug discovery
teams will begin to use this tool to
understand and embody the true biological
complexity of their targets. By migrating
from the over-simplified biology of one
target in HeLa cells, towards a collection of
defined target variants in an instructive cell
model, it is anticipated that novel

compounds with variable pharmacology will
be uncovered – and bring the reality of
personalised therapy fully into the discovery
realm. DDWi
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