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A study by VIMS graduate student
researcher Mark La Guardia provides
new evidence of the release and
environmental accumulation of a
common flame-retardant chemical. His
findings come in light of a recent
voluntary decision by the main U.S.
manufacturer of two other closely
related and widely used flame retar-
dants to discontinue their production.

La Guardia is a graduate student
under Professor Dr. Rob Hale in
VIMS’ Department of Environmental
and Aquatic Animal Health. Hale is a
leading expert on the environmental
fate and effects of polybrominated

diphenyl ethers (PBDEs), a class of
chemicals added to many household
foam and plastic products to reduce
their flammability.

The Great Lakes Chemical
Corporation will stop making the
PBDE flame retardants known as
Penta and Octa by December 2004,
based on growing evidence that the
chemicals are toxic, persist in the
environment, bioaccumulate, and that
people are being exposed. Scientists at
VIMS and elsewhere have detected
rising levels of these compounds in fish,
sewage sludge, and human breast milk.

La Guardia’s research deals with
the third member of the
PBDE family, known as
Deca, which is the most
widely used PBDE flame
retardant in the world.
Until recently, most
researchers thought that
Deca—unlike Penta and
Octa—posed relatively
little environmental risk.
That’s because they
believed Deca was not in
a form readily available
to organisms, knew of no
obvious pathways by

Research Questions
Environmental Safety of
Flame Retardant

Mark LaGuardia collects samples from a freshwater stream
for PBDE analysis.

If you haven’t heard of
“proteomics,” you’re not alone. But
expect to begin hearing more about this
technique for analyzing all the proteins
expressed by a cell, tissue, or organ-
ism. Proteomics, which was nominated
by Science magazine as a “break-
through” story for 2001, is now offer-
ing new directions in cancer research
for VIMS scientists Drs. Peter Van
Veld and Wolfgang Vogelbein.

Van Veld and Vogelbein are using
proteomic techniques in collaboration
with researchers at the Eastern
Virginia Medical School to identify
cancer biomarkers in wild fishes, with
intriguing early results. Their study
focuses on cancer-bearing mummi-
chogs from a highly contaminated site
on Norfolk’s Elizabeth River called
Atlantic Wood.

Proteomics is perhaps best ex-
plained in reference to the more
familiar field of genomics. Researchers

Pair Pursue Promise of Proteomics From “Fish to Gel”
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A section of
liver is taken
from both the
“control” or
healthy fish and
the fish known
to have cancer.
The proteins are
separated onto
a gel plate
using 2D
electrophoresis.
The scientists
then choose a
spot that is
over- or under-
expressed,
remove it from
the plate, and
find the amino
acid sequence
using a mass
spectrometer.
They can then
access an on-
line data bank
to determine
what the protein
is (if known) or
whether it is a
new discovery.

expended vast effort in the 1990s to
sequence the human genome—the
complete set of genes required to build
a functional human being. The genome
provides a “DNA blueprint” for
building an organism, whether human,
mouse, or fruit fly.

But the genome is only the start of
the story, just as a blueprint is only the
start of a house. The actual construc-
tion of an organism from its genetic
blueprint is accomplished through the
creation and action of proteins. And
unlike the genome, which remains
basically unchanged from cell to cell
and throughout an organism’s life, the
organism’s proteome—its full comple-
ment of proteins—is remarkably
dynamic. The proteome can differ
from adult to juvenile, diseased to
healthy individuals, and from cell to
cell.

All these possibilities result in a
proteome estimated to be an order of

magnitude more complex
than the genome.
Whereas scientists now
think the human genome
comprises 30,000 to
40,000 individual genes,
the human proteome
likely contains hundreds
of thousands of proteins.

Efforts to develop
technology for identifying
all human proteins first
began in the 1970s.
However, the work was
put on hold in the 1980s
with the advancement of
DNA technologies. Now
that scientists have
successfully charted the
genome of humans, mice,
and other organisms,
they have renewed their
focus on proteins and are
applying technological
advancements from
DNA research to the
study of proteomics.
These advancements are
allowing them to move
beyond their previous
focus—on characterizing
the structure and func-
tion of proteins already
known to be associated
with cancer—to an
analysis of an organism’s
full proteome, thus
promising discovery of
many new cancer
markers.

Van Veld and Vogelbein chose the
Atlantic Wood site for their study
because it holds a population of
mummichogs with significantly el-
evated levels of liver, pancreatic, and
vascular cancers. The site is heavily
contaminated with polycyclic aromatic
hydrocarbons, a class of known
carcinogens that derive largely from
treatment of marine pilings and other
wood products with creosote. A second
site, King Creek, provides a “standard”
of fish living in a healthy environment.

“Being able to study a natural
population of vertebrates that are
continuously exposed to known human
carcinogens provides an ideal arena for
cancer research,” explains Van Veld.

Although fish at the Atlantic Wood
site eventually develop cancer, they
remain resistant throughout their lives
to the acute toxicity associated with
exposure to creosote-contaminated
sediments. In contrast, fish from King
Creek die within days or weeks of

exposure to this sediment. The resis-
tance to toxins observed in the tumor-
bearing fish supports a theory proposed
by renowned cancer expert Emmanuel
Farber that chemically induced cancer
is an adaptation to a harsh chemical
environment.

Van Veld and Vogelbein have
found that toxin-resistant Atlantic
Wood fish exhibit altered protein
profiles similar to those found in studies
of drug-resistant mammalian tumors.
The proteins identified in these mam-
malian studies are known to help break
down and remove both chemical toxins
and cancer drugs.

Van Veld says that he is “encour-
aged by early proteomic results and
confident that proteomics will promote
the discovery of new proteins, offer
new ideas on the relationship between
cancer and toxicity resistance, and help
provide new warning signs for early
cancer stages.”
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Community Ecology
Dr. Rochelle Seitz’s Community Ecology Laboratory

conducts field studies on the ecology of bottom-dwelling
coastal and estuarine invertebrates, and explores how the
structure and function of these benthic communities
affects and is affected by organisms higher on the food
chain. Visit www.vims.edu/bio/community/

DREAMS
This site describes the “Diversity in Research in

Environmental and Marine Sciences” program, a VIMS-
Hampton University collaboration to help diversify the
nation’s marine science workforce through strong
mentoring and early involvement of under-represented
minority students in research.
Visit www.vims.edu/dreams/

IVARS
This site describes Dr. Walker Smith’s research

program to study Interannual VAriations in the Ross Sea.
IVARS seeks to explore how the marked seasonal and
year-to-year oceanographic changes that characterize this
coastal Antarctic ecosystem affect its living communities,
including extensive colonies of penguins, birds, and
mammals. Visit www.vims.edu/bio/ivars/

Non-Native Oyster Trials
Researchers in VIMS’ Aquaculture Genetics and

Breeding Technology Center (ABC) have developed an
independent program to monitor the status of sterile
ariakensis oysters in the latest and largest commercial test
of this non-native species. Visit www.vims.edu/vsc/

OIE Reference Lab
VIMS’ Shellfish Diseases Laboratory is the sole OIE

Reference Laboratory for the oyster diseases MSX and
Dermo. OIE is the Office International Epizooties, a
France-based international advisory organization on
infectious animal diseases. OIE is the World Trade
Organization’s official arbiter for issues involving wild or
aquacultured marine animals.
Visit www.vims.edu/env/research/shellfish/oie/

REU Applications
Application forms for VIMS’ Summer Intern Program,

which each year places 12-15 undergraduates with faculty
mentors for a research experience, are now available on-
line. Applications are due by February 16, 2004. All
students, including those traditionally under-represented in
the marine sciences, are encouraged to apply.
Visit http://tethys.vims.edu/reu/apply.cfm

Storm Surge
A new sea-level analysis by VIMS emeritus professor

Dr. John Boon helps explain the unexpected reach of
Hurricane Isabel’s storm tide, and suggests that future
storms will pose even greater flood risks. Boon also argues
that changing the way storm tides are referenced could
help coastal residents understand and minimize potential
impacts.
Visit www.vims.edu/physical/research/isabel/

which the compound could enter the
environment, and because it was
considered non-toxic.

But La Guardia’s findings add to a
growing body of evidence that Deca is
entering natural systems in large
amounts and may breakdown to more
toxic and bioaccumulative products.
These products may impact normal
development of the nervous system,
which may, in turn, affect memory and
learning in young animals, including
humans.

In his study of a freshwater mid-
Atlantic stream, La Guardia found
extremely high concentrations of Deca,
although the exact source of the
compound remains unknown. He also
found that the stream’s sunfish are
taking up BDE-209, the main com-
pound in Deca, and appear to be
breaking it down into other, more
hazardous PBDE compounds.

La Guardia notes that “Deca is in
the environment, it’s in fish, and it may
be breaking down into other PBDE
compounds with suspected health
risks.”

La Guardia presented his findings
at the annual meeting of the Society of
Toxicology and Environmental Chemis-
try (SETAC) in Austin, TX in early
November.
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Dr. Carl Hershner and a team of
scientists from VIMS’ Center for
Coastal Resources Management
(CCRM) spent a week this summer at
the Coastal and Marine Resources
Centre (CMRC) in Cork, Ireland. The
visit was part of a Memorandum of
Understanding between University
College Cork (UCC) and VIMS that
was signed in March 2003. The
agreement involves finding ways for
estuarine and coastal researchers to
share ideas and methods from both
sides of the Atlantic Ocean.

As with CCRM, CMRC scientists
focus on investigating the interactions
between coastal resources and human
populations, with a practical goal of
encouraging sustainable use and
helping policy makers adopt and
implement scientifically based manage-
ment plans.

During the visit, CCRM scientists
demonstrated the shoreline inventory
methods that they have developed

CCRM Kicks Off Trans-Atlantic Collaboration
using advanced GPS (Global Position-
ing System) receivers. These tech-
niques are of special interest to the
Irish scientists as they work to create
digital atlases of shoreline conditions in
the Cork Harbor estuary. Both centers
are working on computer programs
that help resource managers access
and use inventory information. The two
groups exchanged ideas and experi-
ences in development and implementa-
tion of these programs.

On the final days of the visit,
scientists discussed opportunities for
collaborative research and agreed to
participate in a project proposed to the
European Union. The visit laid the
groundwork for future staff exchanges
to further the transfer of methods. This
planning has already brought one of the
CMRC staff to VIMS for an extended
internship in the CCRM Coastal
Inventory Program.

Other areas of collaboration, such
as  seabed mapping and the integration

of GIS (Geographical
Information Systems) with
wave climate models has
already proved valuable to
both resource manage-
ment centers. Hershner
explains, “Having partner-
ships with universities
abroad is extremely
valuable. It strengthens
our own Institute and
helps determine the best
methods for handling
coastal shoreline and
watershed management
issues right here in
Virginia.”

CCRM employees Marcia
Berman (on ladder) and
Harry Berquist (at stern)

spent a day reviewing
shoreline survey techniques
in Cork Harbor with CMRC
scientists Valerie Cummins

and Vicki O’Donnell
(at wheel).




