
NEW VOICES IN CHEMISTRY

S
ome proclaim the success of

the human genome project,
which made billions of nucleo-
tide sequences available for
researchers, humanity’s greatest

achievement. But the best is yet to come!
The challenge is in using this “genome

knowledge” to bring about the massive
benefits to the human race that the pub-
lic perceives are just around the corner.
Many revolutionary advances in medicine
will result from the genome project, but
they will take time. Breakthroughs must
be carefully assessed, analyzed, and organ-
ized into focused research programs, which
will lead to clinical trials, before the pub-
lic can feel the beneficial impact of suc-
cessful products.

The 21st-century follow-up to the
genome project is all about functional
genomics: the high-throughput study of
the function of many thousands of genes
and their proteins. The recent discovery
that there are far fewer human genes than
expected (maybe only 30,000 instead of
the 120,000 originally predicted) gives
more importance to the complexity of pro-
tein interactions (human cells may contain
a complex network of more than 250,000
proteins). Elucidating the structure and
function of the entire human proteome
will make a vastly greater impact on bio-
science than the genome project will.

Meanwhile, remarkable advances dur-
ing the past five years in miniaturization
techniques, robotics, computing, micro-
chips, nanoscience, biomaterials, and new
synthetic and analytical chemistries are
enabling disciplines to change and converge
at an ever-increasing speed. As a result,
biotechnology—an area of great scientific
enterprise that uses advances in biological
knowledge coupled with brilliant chem-
istry—is set to explode into everyone’s lives.
Although slightly overshadowed by genome
hysteria, amazing breakthroughs have taken
place in cloning techniques, stem cell
research, gene therapy, tissue engineering,
vaccines, drug delivery, high-throughput
screening, and other fields. 

These areas will feed off the functional
genomics era, and we expect spectacular

advances in medicine during the next 20
years: safer, specific oral drugs; highly
selective biopharmaceutical therapies;
rapid early-warning diagnostics, scanning,
and imaging tools; and tiny but powerful
medical devices and implants. All will be
underpinned by new intelligent health-
care services.

As with all sensational advances, there
are real problems and real concerns. As bio-
scientists open up nature’s “Pandora’s box,”
they may unwittingly (or, in some cases,
deliberately) unleash changes that could
have catastrophic effects on human life as
we know it. Agenuine and growing fear of
science stems from misconceptions by a
relatively scientifically unaware public,
propagated by headline-grabbing journal-
ists and unfortunately confirmed in cer-
tain instances when science does go wrong.
A worried public (having witnessed the
horrors of thalidomide, AIDS, mad cow
disease, Cruetzfeld-Jacob disease, and side

effects of vaccines) can become irrational
when faced with the scare-mongering that
surrounds human cloning, stem cells, gene
therapy, xenotransplantation, and the trad-
ing of human organs to businesses.

Among scientists, industry, and the pub-
lic, qualities of trust, respect, and credi-
bility are lacking. Scientists need to counter
gossip with the truth, dampen hysteria
with rational arguments, and overcome
emotion by channeling technical expertise.
The media also has an enormous role to
play in representing science in a serious,
responsible manner. The bioscientists of
the last century gave the public penicillin,
insulin, aspirin, and polio and smallpox vac-
cines. A civilized society needs science as
much as scientists need the support of a
civilized community. As 21st-century bio-
scientists continue to mine unexplored
seams of knowledge and information, we
must expect failure and mistakes as well as
successes. Societies that choose to be
totally risk-averse cannot expect radical
advances in healthcare. It is comforting to
remember that the biotechnology and
pharmaceutical industries are the most
tightly regulated on Earth.

Never before has the public so badly
needed its hand held by the scientific com-
munity. Never before have scientists had
such an enormous responsibility to com-
municate their work to the public. Ethical
and moral debate will become routine in
the life of a bioscientist. Strict regulatory
guidelines are needed and welcomed; how-
ever, misconstrued, emotional boycotts and
violent intimidation by animal rights
activists are not. Increasingly, educated
patient groups will demand more informa-
tion and more choice, and this change is
good. In 2010, readers of Chemical & Engi-
neering News will be struck by the colossal
scale of medical advances brought about by
the science outlined here. But along the
way, the public will need constant reassur-
ance to enjoy more excitement as it unfolds
and to feel less fear of the unknown.
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