
SIGNATURE FINDING
Research led by associate professor of genetics 
Michael Whitfield identified gene expression 
signatures that can accurately identify patients 
with scleroderma who will respond positively to 
a particular treatment. There is no known cure 
for scleroderma—a rare autoimmune disease—
and only some patients respond to the one drug 
often used to treat it. Finding a way to identify 
those patients who do not stand to benefit could 
help them avoid unnecessary treatment.

advances

dartmed.dartmouth.edu DARTMOUTH MEDICINE   |   SPRING 2013   |   13

Older adults with mental health disorders have greater disability than those with physical 
illness alone, as well as poorer health outcomes and higher rates of hospitalization and 
emergency department visits, resulting in per-person costs that are 47% to more than 200% 
higher. Yet mental health services account for only 1% of Medicare expenditures.

—STEPHEN BARTELS, MD, PROFESSOR OF PSYCHIATRY, WRITING IN THE NEW ENGLAND JOURNAL OF MEDICINE

OVER THE NEXT FEW YEARS, George O’Toole, a 
Geisel professor of microbiology and immu-
nology, will be part of an international team 
of researchers that takes a new approach 
to a longstanding problem in biology: how 
bacteria form colonies called biofilms. The 
collaboration is the result of a $1.6-million 
grant awarded to O’Toole and three other 
researchers—one each from UCLA, the 
University of Oxford, and the University of 
Cologne—by the Human Frontier Science 
Program, an organization based in France.

Biofilms can be found just about every-
where, and in the wrong setting they 
can pose significant medical challenges. 
Bacteria in biofilms are often much more 
difficult to kill with antibiotics than are 
free-swimming bacteria, making them 
very difficult to eradicate when they form 
on medical devices or in the lungs of 
people with cystic fibrosis, for example.

O’Toole has spent years studying bio-
films, with a particular focus on biofilm 
formation. “We’ve used a number of 
different tools, mostly bacterial genetics 
and biochemistry, to try to understand  
at a macroscopic level what’s happening,” 
he says. That work has led to a better 
understanding of how, at a group level, 
bacteria form biofilms.

The new collaboration—which includes 
experts in biophysics, microscopy, and 
fluid dynamics—will lead to a better 
understanding of the mechanics of biofilm 
formation among individual bacteria cells, 
including how the components of a single 
cell attach to a surface when joining a 
biofilm. The researchers will also examine 
how manipulating the genetics of bacteria 

affects the ability of individual bacteria 
cells to join biofilms. “It’s bringing to bear 
a number of different disciplines to tackle 
a question that has been out there in the 
field for a while but that no one has been 
able to really understand at a detailed, 
mechanistic level,” O’Toole says.

O’Toole is excited to be part of this diverse 
team of researchers. “Science is really moving 
in the direction of trans-disciplinary work, 
where you’re stretching yourself in new 
directions and each person brings a discrete 
expertise to the table,” he says. “One good way  
for making new breakthroughs in a field is by 
bringing in people with novel perspectives.” 
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Microbiologist George O’Toole is part of 
an unusual collaboration that will offer a 
different perspective on his research.

ans Health Administration. By 2035, these 
veterans will be middle-aged, with health 
issues similar to those Geiling now sees in 
Vietnam veterans.

Geiling, who is a 25-year veteran of 
the Army, argues that being aware 
of these issues should lead to pre-
ventive measures. “We should help 
an amputee to reduce his cholesterol 
and maintain his weight at age 30 to 40 
rather than treating his coronary artery 
disease or diabetes at age 50,” he says. 
“If we treat a veteran’s PTSD at age 21 
with counseling and lifestyle inter-
ventions, we may help her to reduce 
suicidal thoughts and avoid the use of 
tobacco or alcohol. This will save us 
from having to fund her treatment for 
chronic obstructive pulmonary disorder 
or alcoholic liver disease.”

Geiling believes that drawing attention to 
these issues is important. “Today’s veterans 
are clearly at risk for long-term illness, and 
there’s data to show that,” he says. “We just 
need to think about these things and keep 
them in mind today so we might prevent 
them from appearing in 2035.” 
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