
NEW VOICES IN CHEMISTRY

M
odern society seems to be

obsessed with speed, and the
rapid pace of technological
development has touched
almost every aspect of our

lives. In the pharmaceutical industry, tech-
nological advances have resulted in the
development of various high-throughput
methods that can generate enormous
amounts of data. In addition, while
screening and chemistry technologies
have been playing leapfrog, each striv-
ing to keep up with the capacity of the
other, the “genomics revolution” has
risen in prominence and promises to
increase the number of targets avail-
able by more than 10-fold over the
next five years.

This constellation of new tech-
nologies, which also includes pro-
teomics and informatics, promises to
revolutionize the biosciences by sig-
nificantly changing the discovery
paradigm. It is no longer possible to
screen all compounds in all assays, and
there frequently are more targets and
leads than research teams to pursue
them. Difficult choices must be made
to avoid squandering resources on
research that has a low probability of
success. High-throughput processing
of samples, by itself, is increasingly
insufficient. Even with the high capac-
ity of modern technologies, efforts need
to be focused on well-considered goals.

To focus research efforts on programs
with a high probability of success, one
needs to begin with a thoroughly validat-
ed target. Rapid gene-sequencing tech-
niques have resulted in the identification
of some 30,000 human genes. However, in
many cases, it is difficult to assess value,
because the role of the gene is not known.
Proteomics—the study of protein expres-
sion and function—provides a way to
understand the genomic data in terms of
function.

Analogous to genomic strategies, func-
tion often can be inferred by comparing
protein expression profiles of normal cells
and diseased cells. Screening large chemi-

cal libraries may also facilitate the assign-
ment of protein function. This activity,
called chemical proteomics, is intended to
provide clues to function by identifying
protein ligands. A variation on this
approach, through phenotypic screening,
will identify compounds that exert a cel-
lular effect, whose mechanism then can be
teased out through expression profiling.

Other genomic technologies, such as
the statistical analysis of single-nucleotide
polymorphism, also have potential to alter
the way targets are chosen and prioritized.
Use of these techniques has shown that
the human population often can be divided
into subgroups based on the prevalence of
particular natural isoforms of a target
protein. Thus, two drugs with the same
target may have a place in the market if
they exhibit different efficacy among the
various target isoforms. One can even
imagine the day when therapies will be per-
sonalized according to an individual’s
genetic makeup.

A second theme influencing the prac-
tice of drug discovery has been the reor-
ganization of the research and develop-

ment model. Instead of “discovery” fol-
lowed by “development,” there has been
substantial movement toward an inte-
grated workflow that emphasizes collect-
ing preclinical data in time to influence
research plans. One such example is the
use of pharmacological and toxicological
information to influence the design of new
compounds during early lead optimiza-
tion. Currently, several in vivo and com-
puter methods are used to estimate
ADME/Tox (absorption, distribution,
metabolism, excretion, and toxicology)
performance. However, because of their
potential to preemptively solve clinical
issues, there is great interest in develop-
ing additional techniques with improved
correlation to in vivo results.

Again, proteomics and differential
gene expression appear to have great
potential. Methods are being con-
structed to evaluate the gene and pro-
tein expression consequences after
administration of a potential drug.
Observing these events at the cellular
level may not obviate animal studies,
but it will provide advanced warning
of compounds with potential prob-
lems and should enhance the likeli-
hood of choosing the best compounds
to move forward. 

When enough data are collected and
correlated to known mechanisms of
action, it should be possible to enhance
empirical experimentation with com-
putational toxicology. Computational
approaches make it possible to apply
the knowledge to both real and virtual
compound collections.

Finally, it is important to effectively
store and deliver the data being gener-
ated. Delivering data will involve sup-
plying decision support interfaces that

will enable cross-table querying as well as
data manipulation tools. The ability to view
data in different ways will be critical for
extracting useful information. Ultimately,
the interrelation of data—rather than iso-
lated data—is the goal of data mining. Just
as a photograph becomes no more than a
seemingly random bunch of dots when
examined microscopically, raw data can
appear nonsensical. Not being able to see
the “picture” in our collected data repre-
sents an opportunity missed.
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