CAREERS AND RECRUITMENT

In search of form
and function

Rapidly changing technology and an abundance of DNA sequences
are creating more job opportunities in functional genomics —

particularly for scientists who have been trained outside traditional
biology. Hannah Hoag investigates.

n the genetics timeline, the first complete
sequence of a free-living organism, that of the
bacterium Haemophilus influenzae in 1995,
was finished 130 years after Gregor Mendel
published the results of his famous pea-
breeding experiment. Since that sequence, others have
followed thick and fast, including those of the nematode
Caenorhabditis elegans, the fruitfly, humans and now the
dog. But each sequence alone cannot provide
researchers with much information about the organism.

and RNA interference, a
technique for ‘silencing’
specific genes, is driving
the field forwards (see
‘Interference science),
below).

“With the availability
of genome sequences we
have the ability to ask
questions that we could

For that, they have to go through the painstaking
process of knocking out genes, one at a time, and
observing how these deletions affect biological function.

Sowing the seeds:
functional genomics is
amajor growth area for
biologists.

Interference science

But now that a number of genome sequences have
been completed to reasonable accuracy, the field of
functional genomics — finding out which proteins
each gene produces and how they interact with one

another — is becoming more robust.
Governments are providing more
funding for functional-genomics
projects and training schemes, and
international drug companies are
eyeing the field eagerly.

Technology is also improving
the science — and creating job
opportunities for those who can
master it. Advances in microarrays

Andrew Fire and Craig Mello
revolutionized gene-function
analysis in 1998 when they injected
double-stranded RNA into the
nematode Caenorhabditis elegans
and silenced the expression of

genes that had known, but
uncharacterized, counterparts in
other organisms. The technique, now
known as RNA interference (RNAI),
is used to knock out large numbers
of protein-coding genes within an
organism, allowing researchers to do
genome-wide genetic studies. The

880

technique is considered to be a direct
way of assessing gene function.
“RNAi is a revolution in biology and
we are just starting to appreciate it,”
says Norbert Perrimon, a geneticist
at Harvard Medical School in
Boston, Massachusetts.

Universities are setting up new
facilities dedicated to RNAI screens
(see ‘Building bridges’, page 882),
and pharmaceutical firms such as
Novartis, Bristol-Myers Squibb and
Roche have added RNAI to their
genomics technology toolbox.  H.H.

not ask before,” says
John Quackenbush, a
specialist in genomic
data analysis at The
Institute for Genome
Research (TIGR) in Rockville, Maryland. “They are

a tremendous resource and people are now in the
position to exploit them.”

Genomics research is moving from being data
poor to becoming data rich, agrees Brigitta Tadmor,
executive director of the Computational and Systems
Biology Initiative at the Massachusetts Institute of
Technology in Cambridge. But although functional
genomics is one of the fastest-growing fields in
biology, it takes more than a classical biology
education to become part of the workforce — to
capitalize on its potential benefits, it needs people with
a blend of mathematics, biology and engineering.

John Quackenbush: genome data
present biologists with a new set
of challenges.

THE DATA DILEMMA

If anyone is going to understand how genomes work,
it will be a multidisciplinary, data-friendly team.
Researchers agree that the hardest aspect of recruiting
is finding people with backgrounds that let them
both produce and interpret data. Biologists are
essential because they understand the systems, but
the technologies have advanced far beyond gene
sequencing and simple gel electrophoresis. People
with skills in biology and mathematics, or in biology
and nanotechnology, might benefit most from the
boom. Computational biologists, in particular, have
been in demand.

At TIGR, bioinformaticians have been central to
the institute’s success. “There is a lack of realization
as to how challenging the data are. In physics the
people who do the experiments are also writing the
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Genomics on the move: across the lab, the changing face of technology is giving rise to a need for a broader range of skills than just classical biology.

software; in biology there is a disconnect,” says
Quackenbush, who adds that biologists are slowly
becoming more statistically savvy. Although
biologists don’t have to be able to write software,
they need to be able to communicate with the
person who does. “I require my postdocs to take

a programming class,” says Quackenbush. “It is
important for biologists to gain the computational
tools and techniques.”

But many other biologists still dismiss the
importance of complex statistical analysis to their
research. Roger Foxall, an executive vice-president
of Genome British Columbia, a research organization
based in Vancouver, Canada, that invests in genomics
and proteomics research projects, says that he is
astounded at the naivety of some biologists — nearly
half of the grant applications he received recently
didn’t mention bioinformatics. “The major thing is
to view biology as an information science,” says Leroy
Hood, president of the Institute for Systems Biology
in Seattle, Washington.
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Although biologists rely on biostatisticians to organize
and analyse the data, they rely on physicists and
chemists to improve the technology. A few years ago,
‘DNA microarrays’ were the words on everyone’s lips.
These chips held thousands of genes and allowed
scientists to see which ones were turned on or
‘expressed’ in different tissues or at different times.
The technology is rapidly evolving — chips used to
be difficult to make and often had to be bought
commercially at great expense. Now, DNA microarray
systems can print hundreds of slides in a single day.

In addition, the type of material held by the chips is
expanding — microarrays can now capture antibody
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interactions. And the next step is to develop chips that
can measure interactions between proteins.

For example, a well-designed protein array could
allow researchers to measure the effects of a drug
binding to a targeted receptor. But the characteristics
of proteins make them more difficult to work with
as, unlike genes, they change shape. Also, whereas in
humans there are tens of thousands of genes, there
are hundreds of thousands of proteins.

These challenges mean that there are opportunities
for people who can design new technologies. “You will
need new chip surfaces and new types of readouts,”
says Mike Taussig, chairman of the European Science
Foundation’s Programme on Integrated Approaches
for Functional Genomics. Linking the proteins to the
chip surface is a problem best solved by chemists,
whereas physicists will be best suited to designing the
detection systems.

And now, genomics is now moving into the realm
of nanobiology and nanoengineering. Biostatisticians
may be popular today, but industry is already
clamouring for engineers, physicists and chemists who
can improve on the current technologies and develop
new ones. Those enterprising individuals who can
cross disciplines are encouraged to do so now, when
their skills are most in demand. u
Hannah Hoag is a science writer in Montreal, Canada.

Web links

Computational and Systems Biology Initiative

[csbi.mit.edu

Programme on Integrated Approaches in Functional Genomics
Dwww.functionalgenomics.org.uk

The Institute for Genome Research

Cwww.tigr.org

National Human Genome Research Institute
Dwww.nhgri.nih.gov



