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F R O M T H E P R E S I D E N T

The current issue of Research at Boston University provides 

a brief glimpse into the many exciting research programs at the

University and illustrates the tremendous breadth and depth of these

activities. Of particular interest is the increasing emphasis on interdis-

ciplinary research involving the collaboration of scientists across 

different disciplines and between different laboratories, departments,

Colleges, and Schools. In a relatively brief period of time, research,

particularly in the life sciences, has been transformed from emphasis

on hypothesis-driven scientific inquiry performed in a single labora-

tory to broad discovery research that requires teaming together of 

disparate groups of investigators, such as geneticists, engineers, computational biologists, com-

binatorial chemists, pharmacologists, clinical scientists, public health experts, and even ethicists

and economists. From my perspective as a physician who has spent much of his academic career

as both a basic and a clinical investigator, it is clear to me that such collaborations will be required

in the future to investigate the complex biological mysteries associated with human diseases and to

translate the application of research advances into effective therapies. 

An important aspect of our research mission is to train new generations of students in advanced

research techniques. Examples of some of our highly innovative, interdisciplinary training programs

are provided to demonstrate the many fascinating approaches currently employed to prepare the

budding scientists for their future research careers. 

Not included in this edition of Research at Boston University is a description of an exciting new

development, the establishment of the National Biocontainment Laboratory (NBL) at the Boston

University Medical Center. During the year, we were notified by the National Institutes of Health that

we competed successfully for a grant of $128 million to construct one of only two national laboratories

to deal with emerging and reemerging infectious diseases and bioterrorism. The center will provide

highly specialized laboratories for the development and evaluation of new approaches for the pre-

vention, detection, and treatment of serious infectious diseases. The initial grant, which was respon-

sible for much of the large increase in research funding in the current year, will be utilized to

construct the facility. Total funding for the NBL over the next two decades is expected to exceed

$1.5 billion. Further description of the NBL will be provided in subsequent issues of this publication. 

None of these accomplishments would have been possible without the contributions of the truly

extraordinary group of Boston University scientists participating in these activities. We congratulate

them and thank them for their wonderful work.

Aram V. Chobanian, MD

President ad interim
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Above: Margrit Betke, an investigator in the NSF-
funded Sensorium project, is developing com-
puter interfaces for people with severe physical
limitations. Betke has combined easily accessi-
ble video technology with sophisticated image
processing software so that even small children
can learn to use a computer by employing what-
ever movement abilities they have available.

Facing page: A young child and her mother 
play an educational computer game using
CameraMouse, a computer interface developed
by Margrit Betke. The child controls the mouse
by moving the tip of her nose and pausing to
create a click.
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Overcoming Barriers
Fortunately for us, Stephen Hawking, one of the most brilliant
physicists of our time, despite his lack of speech and inability to
make more than the tiniest of movements, continues to commu-
nicate via computer. Hawking is not alone.According to the
Christopher Reeve Paralysis Foundation, there are more than
250,000 people paralyzed by spinal cord injuries in the U.S.—
and many more hundreds of thousands of adults and children
with severely limited movement resulting from disease, stroke, or
birth defects.

Margrit Betke, an expert in computer imaging and a co-
principal investigator of the NSF-funded Sensorium, is working
to bring greater ease of communication to those with even the
most limited range of movement. Betke’s aim is “to develop
computer vision systems that respond to a user’s natural com-
municative cues such as gestures, facial expressions, and gaze
direction.”

Children as young as three years old have used Betke’s
CameraMouse to control computers and explore the Internet,
spell out messages, or play educational software or games.
CameraMouse employs a video camera to track the movement
of a small body part—such as the tip of the nose or a finger—
and translate the motion into onscreen mouse movement.The
program generates mouse clicks based on “dwell time”—if the
pointer stays within a 30-pixel radius for half a second a click is
generated. Unlike previous assistive technologies CameraMouse
requires no helmets, electrodes, goggles, or mouthsticks, which
many users find intrusive and uncomfortable.Also, because it can
track various body features, CameraMouse can be adapted to
work with the motions that are most comfortable for the person
using it.And, as home computers have become more powerful,
and video cameras smaller, the system has become more compact
and easier to set up in a home or school environment.

BlinkLink and EyebrowClicker are two additional interfaces 
that Betke and her associates are developing for people with only
the ability to blink their eyes or move their eyebrows. Like
CameraMouse they rely on acquiring video images of small
movements and translating them via algorithms into instructions
to move a pointer and generate a click. BlinkLink extracts infor-
mation about the location and duration of a blink by tracking
the motion of eyelids and changing appearance of the eye. Short,
involuntary blinks are filtered out and only long, voluntary
blinks cause a click. Because the computing power required is
small, both BlinkLink and EyebrowClicker can be easily used in
tandem with other programs such as CameraMouse.

A program still in development, called EyeKeys, has the
potential to help people who only have the ability to move their
eyes. In this computer interface a video camera looks at the dif-
ferences between the right and left eyes to detect if the com-
puter user is looking at the camera, or off to the left or right
side.The detected eye direction can then be used to control
applications such as spelling programs or games.

The impact of these technologies on the lives of people has
been profound.The mother of a three-year-old girl with cere-
bral palsy says,“CameraMouse has given her a way to communi-
cate her thoughts, it gives the school that she is attending a way
to adapt the curriculum so that she can participate in a regular
preschool, and it puts her in a situation where people can see her
abilities, rather than her disabilities.”

For more information about Margrit Betke’s research,
see www.cs.bu.edu/fac/betke/.

Extending Our Senses 
NEW TECHNOLOGIES EXPAND OUR HORIZONS

From opening up the possibility of communication for severely handicapped

children to watching the basic processes of life unfold, engineers and scientists at

Boston University are developing new technologies that expand our ability to expe-

rience the world in a multitude of ways. These efforts are supported by a number

of interdisciplinary centers and programs funded by the National Science

Foundation (NSF) including: CenSSIS (Center for Subsurface Sensing and Imaging

Systems), CISE (Center for Information Systems and Engineering), and Sensorium—

an effort that is creating networks of inexpensive video sensing elements to facilitate

assistive environments for people with disabilities.
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Sensors That Stay in Touch
When an unbalanced washing machine starts dancing across the floor,
a sensor inside detects the wild gyrations and halts the spin cycle. In
the future, says Christos Cassandras, a professor in the departments of
Electrical and Computer Engineering and Manufacturing Engineer-
ing, washing machines and other household appliances will go a step
further: they’ll call a repairman before a part breaks.

And appliances will be only one of many applications for sen-
sor networks featuring a constellation of miniature devices that
monitor a wide range of things, from vibrations to temperature to
toxic chemicals and biological systems. Cheap, lightweight, and built
with tiny radios, the sensors will talk to one another, coordinating
their reconnaissance and relaying findings to a distant 
computer.

Sensor networks promise to improve everything from manufac-
turing to the management of endangered species, but while the
technology for building tiny, cheap, and intelligent sensors is rapidly
emerging, managing the flow of information on a network of hun-
dreds or even thousands of them remains a challenge. Cassandras 
and his colleagues at BU’s Center for Information Systems and
Engineering (CISE) are developing such systems with a prestigious
$2.5 million award from the National Science Foundation’s Division
of Design, Manufacture, and Industrial Innovation.

One CISE team, which includes Ioannis Paschalidis (Manufac-
turing Engineering), David Castañon (Electrical and Computer
Engineering), and John Baillieul (chair of the Department of
Aerospace and Mechanical Engineering), is developing sensor net-
works for large-scale industrial settings. In factories, for instance, they
envision sensors embedded in tools and machines to identify prob-
lems and keep track of fuel and raw materials at every step of pro-
duction—dramatically improving planning and supply chain
management. Radio frequency identification tags (RFIDs), similar to
FAST LANE transponders on the Massachusetts Turnpike, would
work within the network to track the location of mobile equipment
and personnel.

Four other CISE faculty members, Murat Alanyali,W. Clem
Karl,Tom Little, and Venkatesh Saligrama, are collaborating on sen-
sor networks to monitor ecological and biological processes. In one
project they will be working with biologist Thomas Kunz (see page
14) to develop a network of intelligent environmental sensors to
track temperature, soil moisture, sound, and motion; detect the sea-
sonal emergence of insects and the presence of bats; and activate
acoustic and infrared thermal imaging devices.The network will
provide the biologists with continuous, real-time data about both
insect pests and the flight and foraging behaviors of the bats that 

John Baillieul, Christos Cassandras, and
Ioannis Paschalidis (seated, from left), from
BU’s Center for Information and Systems
Engineering, are developing new informa-
tion technologies that will coordinate the
flow of information within networks of
thousands of linked intelligent sensors.
These networks will be used in a multitude
of ways, such as to improve manufactur-
ing, monitor environmental changes, and
manage wireless communication net-
works. The BU researchers are pictured
with a colleague from the University of
Massachusetts–Amherst.
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prey on them—data that will help them better understand a com-
plicated ecological system with profound economic implications.

This group’s second project is aimed at minimizing bird and bat
fatalities at wind farms.Although wind farms are generally an envi-
ronmentally friendly way to generate electrical power, with increas-
ing numbers of farms there is a clear need to reduce the danger of
fast-moving blades to flying wildlife. Saligrama and his colleagues are
developing intelligent sensor networks able to assess atmospheric,
acoustic, motion, and temperature data; estimate peak periods of bird
and bat migration; and shut down turbines or trigger other devices
to divert birds and bats from flying into the turbines.

The major challenge for the CISE teams is integrating different
kinds of information from sensors that monitor different things.
“Computers talk to each other over the Internet,” Cassandras says.
“That’s fascinating, but relatively simple.What we’re dealing with in
sensor networks are heterogeneous devices that are taking qualita-
tively different measurements at different rates. It’s not just the
exchange of information.There’s also the element of motion in the
different sensors, and the fact that they are essentially speaking dif-
ferent languages.”

For more information about CISE, visit www.bu.edu/systems.

Building a Better Biosensor
Biosensors are used to detect when a particular biomolecule—
whether DNA, RNA, protein, or a small molecule—binds to
another.Analyzing such interactions is valuable for pharmacologists
searching for more effective drugs, for doctors trying to diagnose an
illness, and for researchers trying to better understand how a vital
process unfolds within the cell.

Electrical and computer engineers Michael Ruane and Selim
Ünlü, physicist Bennett Goldberg, and engineering graduate student
David Bergstein have been developing a new type of biosensor that
combines high throughput—the ability to monitor thousands, or
hundreds of thousands, of interactions simultaneously in real time—
with vastly increased sensitivity. Known as resonant cavity imaging
biosensors (RCIB), the devices combine reflecting mirrored surfaces
(Bragg reflectors), a bio-binding layer, a tunable infrared (IR) probe
laser, an infrared camera, and an image processing system.

The reflector surfaces, composed of alternating layers of silicon
and silicon dioxide of precise thickness, face one another to form a
resonant reflecting cavity. One reflector has an extra silicon dioxide
probe layer patterned in a grid, as are DNA microarrays. Each grid
cell holds a different biomolecule.There can be anywhere from a
few different probes to upwards of half a million on a single array.
As a solution of target molecules flows over the probe layer, infrared
laser light of various wavelengths passes through the resonant cavity.
The intensity of the light transmitted is recorded on the IR cam-
era, with different pixels probing different parts of the grid. Results
are analyzed with the image processing system.Where target mole-
cules have bonded with the biolayer, the layer appears thicker,
changing the resonant intensity of the recorded light so it peaks at a
different wavelength. Since the pattern of probes is known, analyz-
ing the pattern of light shifts reveals where target molecules have
successfully attached. Detection occurs in real time, at video rates,
making it possible to determine the rate of binding.

The researchers have filed a patent application for the RCIB,
and Bergstein received the CenSSIS Award at Science and
Technology Day 2004 for his contribution to this research.

Lighting Up the Nervous System
Static images of bones or organs can provide useful information for
diagnostic and research purposes; however, understanding the ner-
vous system requires dynamic visualization techniques that can
record neurons in action. Functional magnetic resonance imaging
(fMRI) can reveal what areas of the brain are working, but a more
sensitive technique is needed to see individual neurons in opera-
tion.Another approach, using fluorescent dyes, can provide useful
information, but applying the dyes is invasive and the dyes them-
selves last only for a limited period before being cleared from the
cells by normal biological processes.

A team of scientists led by BU biologist Matt Wachowiak and
Peter Mombaerts at Rockefeller University has taken a major step
toward developing a new technology that uses genetically encoded
probes to observe neurons at work in an intact nervous system.

The researchers replaced a protein that normally occurs in the
olfactory neurons that line the nasal cavities of mice with a green
fluorescent protein sensitive to changes in acidity (pH).The protein
is taken up by acidic presynaptic vesicles, areas of the neuron that
become less acidic when an odor is detected and the neuron is acti-
vated. In the altered cells, this sets off the fluorescence reaction,
with different levels of cell activation producing different levels of
fluorescent response. By monitoring the levels of fluorescent activity
in the cells, the researchers were able to observe how the neurons
were responding to external stimuli (odors).They were able to visu-
alize this activity in the brains of intact, living mice.

Wachowiak and his colleagues verified that the response of the
altered cells corresponded well with previous results obtained with
conventional dyes under the same conditions. However, because
their genetic approach creates a permanent change in the DNA of 

The biosensor illustrated here can simultaneously screen thousands of
biomolecules to determine their ability to bind to a particular biological
target. Such screening is valuable for pharmacologists developing new
drugs, for diagnostic purposes, and for better understanding protein
interactions within cells.
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the altered cells, observations can continue over a much longer
period, making it possible to observe changes in the nervous sys-
tem as animals age, learn, or are exposed to different conditions
over time.

According to the researchers,“further improvements in genetic
probes, gene targeting, and optical imaging technologies promise to
greatly expand our window into brain function.”

Their research was published in the journal, Neuron. Further
information about Wachowiak’s work can be found at
www.bu.edu/biology/Faculty_Staff/wachowiak.html.

Quantum Leap
Researchers at the College of Engineering in the National Science
Foundation Engineering Research Center CenSSIS have added a
new twist to a three-dimensional diagnostic imaging technique
known as optical coherence tomography (OCT).This technology 
is widely used in ophthalmology to create cross-section images 
of biological tissue for noninvasive optical biopsy. By replacing 
the broadband light source used in traditional OCT with pairs 
of entangled photons, Bahaa Saleh, Malvin Teich, and Alexander
Sergienko, in the Department of Electrical and Computer
Engineering, have increased the axial resolution of the resulting
images by a factor of five.

The investigators produce photon pairs by passing laser light
through a nonlinear optical crystal, in this case a krypton-ion laser
beam directed at a crystal of lithium iodate.The twin photons that
emerge continue to be linked even as they are directed along differ-
ent paths—one toward the sample under investigation, the other
toward a mirror. Both ultimately reach photon detectors. Observing
a signal in both detectors requires that the pathlengths traversed by
the two photons be the same.This requires adjusting the position of
the mirror—and the amount of the adjustment required for each
point examined corresponds to the depth of that point in the sam-
ple. Data from the minute mirror adjustments is used to generate 
a highly accurate image of the interior of the sample under 
investigation.

The researchers used this technique to image a layer of highly
dispersive zinc selenide sandwiched between two silica windows.
The improved resolution of the new technique, dubbed QOCT
(quantum optical coherence tomography), results from the extreme
sensitivity of the photon pairs to changes in distance and from the

lack of dispersion effects that diminish the resolution in conven-
tional OCT.

This research has been a centerpiece of CenSSIS and is also
supported by an Interdisciplinary Science Grant from the David
and Lucile Packard Foundation.

For more information about quantum imaging,
see www.bu.edu/qil/.

Seeing Bones Better
More than 250 million people worldwide suffer from osteoporosis,
a disease that causes bones to lose mass, leaving them weak and 
susceptible to fracture. Postmenopausal women are particularly at
risk—nearly 35 percent of them will fracture a hip, vertebra, or
wrist—injuries that can have enormous medical costs and serious
impact on quality of life.

Traditionally, bone density has been measured by a process
known as X-ray densiometry, where the density of the bones is
assessed through X-rays.Although highly accurate, the procedure is
expensive and exposes the patient to ionizing radiation. Emmanuel
Bossy, another CenSSIS researcher in the Department of Aerospace
and Mechanical Engineering, has developed a new ultrasound
technology to detect osteoporosis.The technology is non-ionizing,
portable, and inexpensive—and holds the promise not only of
revealing bone density, but of revealing other indicators of bone
strength and health such as elasticity, geometry, and internal 
architecture.

In a series of in vitro experiments, Bossy first identified how
differing characteristics of bone, and the soft tissue that surrounds it,
influence the speed of a sound wave moving axially (along the
length of the bone). By eliminating variations in speed that result
from the sound waves passing through soft tissue of varying density,
he was able to develop a prototype ultrasound device able to pro-
duce accurate measurements in human subjects.A clinical study is
now being conducted using this prototype, which is designed for
early diagnosis of osteoporosis during a routine checkup in a doc-
tor’s office.

Bossy began working on this technology at the Laboratoire
d’Imagerie Paramétrique, Centre National de la Recherche
Scientifique/Université de Paris, where he received his Ph.D.As 
a postdoctoral researcher, he is working with Ronald Roy, Robin
Cleveland, and Todd Murray at CenSSIS to apply the methods he
developed for bone characterization to other areas, such as assess-
ing the density of corals, and developing better ways to detect
tumors deep within organ tissue.

BU biologist Matt Wachowiak and col-
leagues at Rockefeller University have
developed a noninvasive technique that
allows them to watch neurons in operation.
Here the fluorescent green areas in the
olfactory bulbs of mice indicate neurons
that have been activated in response to
detecting an odor.
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Postdoctoral researcher Emmanuel Bossy and Eleonora Z. Vidolova,
an undergraduate in the Department of Electrical and Computer
Engineering, are part of a CenSSIS team that is developing a new
technology to measure the skeletal density of live corals in their nat-
ural underwater habitat. Density measurements of long-lived corals
can help researchers chart the history of surface ocean tempera-
tures over several centuries and help address important questions
about climate change.
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Above: Associate Provost James A. Pritchett serves
as director of the African Studies Center and leads
the Provost’s Council on Africa—a University-wide 
initiative that connects researchers from numerous
departments and centers who study the people, cul-
tures, land, ecology, and economic and political sys-
tems of this vast continent.

Facing page, top left: Examples of Ethiopian
native maize, which comes in a variety of colors
and patterns but does not produce the abundant
pollen that is thought to have fed the malaria
epidemic.

Top right: A field of hybrid maize, which pro-
duces tassels with abundant pollen that feeds
the malaria-carrying Anopheles mosquito.

Bottom: A health center surrounded by fields
that have been plowed in preparation for plant-
ing the hybrid maize.
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Although recently constituted, the Provost’s Council on Africa, under the leadership of anthro-

pologist and Associate Provost James A. Pritchett, has deep roots at Boston University. The Council

brings together people who study various aspects of this enormous and multifaceted continent to

facilitate collaboration and communication among researchers in many disciplines. Participants on 

the Council represent outstanding programs, departments, and initiatives in fields as diverse as 

history, public health, international relations, environmental studies, law, and religion. Boston

University’s long history of scholarship pertaining to Africa also includes the African American

Studies Program and the African Presidential Archives and Research Center, which houses the

Balfour African Presidents in Residence Program.

Africa at the Center
At the heart of the Provost’s Council on Africa is the African
Studies Center, one of the first such academic centers in the
nation, established more than fifty years ago. James Pritchett,
who also serves as the current director of the Center, emphasizes
its strength in maintaining a focus on major themes and on an
interdisciplinary understanding of the lessons that Africa has to
teach the world rather than on the tools and methodologies of
any one particular discipline. Core faculty at the African Studies
Center include researchers from departments throughout the
University, including Archaeology,Anthropology, Biology,
Economics, History, Geography, International Relations,
Modern Foreign Languages and Literature, and Political Science 
at the College of Arts and Sciences, the Department of Film and
Television at the College of Communication, the School of
Public Health, the School of Education, and the School of
Theology. Since 1979, the African Studies Center Outreach
Program has been a valuable source of programs, information,
and materials about Africa for schools, libraries, museums, and the
media, as well as community groups throughout New England.

Pritchett’s own research examines the lasting impact of the
colonial tripartite division of the northwest corner of Zambia
into areas controlled by Great Britain, Portugal, and Belgium. He
investigates how some aspects of pre-colonial culture survived
among the 60,000 Lunda-Ndembu people living in this area—
what was lost, and what were the differences in how 
people adapted to these three different European cultures.

Ecological Epidemic
Historian James McCann, who led the African Studies Center
until recently, made what may very well turn out to be a revolu-
tionary discovery linking the cultivation of maize and the epi-
demic of malaria now sweeping Africa.The insight was a direct
result of the kind of cross-disciplinary fertilization encouraged at
Boston University.

McCann heard a report by a Harvard-trained Ethiopian
entomologist who had found that the survival rate of the larvae
of Anopheles, the mosquito that carries malaria, increased from
13 percent to 93 percent when they fed on maize pollen—with
the pollen-fed adults having larger wing spans and longer life
spans. From his research on the history of the cultivation of maize
in Africa, McCann knew that new hybrid forms of maize were
recently introduced to Africa—an innovation referred to as

Focus on Africa
A MULTIDISCIPLINARY APPROACH TO A MULTIFACETED CONTINENT
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Africa’s Green Revolution by prominent economists and public fig-
ures—and that maize has replaced wheat and traditional varieties
of corn as the most ubiquitous human food staple throughout
Africa. McCann also knew that malaria, a disease that kills more
than 5,000 African children a day, and that each year accounts 
for 40 percent of the health expenditures of African governments,
has also increased dramatically in recent years—in both incidence
and range.

Putting these factors together, McCann and Asnakew Kebede, an
epidemiologist from the Ethiopian Ministry of Health, embarked on
preliminary studies to investigate the possible connection between
malaria and maize. During the summers of 2002 and 2003 they col-
lected data in the Burie District of northwestern Ethiopia, an area in
the highlands that was previously malaria free.The results were stun-
ning—areas with high levels of hybrid maize cultivation had malaria
rates over nine times that of areas with low rates of cultivation.

McCann is now preparing for a larger epidemiological study
with the help of a Provost’s Special Program for Research Initiation
Grant (SPRInG), to examine the connection between hybrid maize
cultivation and malaria infection at household and farm levels in
Ethiopa and Zimbabwe. It is clear, says McCann, that agro-
ecological change can have an impact on disease environments 
that, if not taken into account, can prove devastating.

For further information about research by members of the
African Studies Center, see www.bu.edu/africa.

On the Horns of a Dilemma
When it comes to nourishing infants, breast-feeding is usually
best—but in developed countries, mothers with HIV are urged not
to nurse because breast milk can transmit the virus. In developing
countries such as Zambia, however, where about 30 percent of
women are HIV-positive, alternatives to breast milk are scarce,
unsafe, and culturally unacceptable. In these settings women face a
daunting decision—breast-feed and risk spreading AIDS to their
infant, or bottle feed with scarce resources and under unhygienic
conditions and risk diarrhea, dehydration, and death. In an effort to
help mothers make the best decision, Donald Thea, an expert in
international health at the School of Public Health, has been scientif-
ically evaluating the alternatives.

Thea directs the Zambian Exclusive Breast-feeding Study
(ZEBS), a randomized trial investigating whether children of HIV-
positive mothers are less likely to become infected when they are
fed only breast milk for the first four months and then abruptly
weaned to solids.

ZEBS is based on data from an earlier study in South Africa
suggesting that infants fed only breast milk were less likely to con-
tract HIV from their HIV-positive mothers than were children on 
a mixed diet. “The hypothesis is,” he says, “if we minimize the
amount of time that virus-containing breast milk is in the gut
simultaneously with other foods, we minimize transmission. It’s
generally believed that food in the digestive tract introduces both
pathogens and food antigens, setting up inflammation and making
the lining of the gut leaky.This may allow the HIV virus to get
into the bloodstream.”

With funding from the National Institutes of Health,Thea is
working with HIV-positive mothers and Zambian physicians, nurses,
midwives, data managers, and administrators at two urban clinics in
Lusaka, the capital of Zambia.The clinics offer free HIV testing and
counseling to pregnant women; those who test positive for the

virus are given the drug nevirapine to reduce the chance of the
baby being infected with HIV at birth.

Mothers in the study breast-feed exclusively for four months.
One group is instructed to wean their infants abruptly over a 24-
hour period; the other group follows the World Health
Organization’s guidelines: breast-feed for six months with gradual
weaning to solid food.Thea and his colleagues will monitor the
mothers and children for two years, providing them with follow-up
medical care and nutritional support.

Ideally, HIV-positive mothers wouldn’t nurse at all,Thea says,
“but in poor areas of Africa, that’s not an option.”The only other
things available are either somebody else’s breast milk (not often
practical), cow’s or goat’s milk (rarely an option), or powdered milk
(difficult to prepare hygienically, often leading to diarrhea and
pneumonia).

While awaiting results from the breast-feeding study, ZEBS is
already helping Zambian mothers in unexpected ways.“After a
number of women enrolled in 2001, they spontaneously coalesced
to form mothers’ support groups,” says Thea. In Lusaka, as in most
African cities, the stigma of HIV is compounded by the lack of psy-
chological and social support services for HIV-positive women.The
informal get-togethers turned into regular meetings, where mothers
discussed the challenges of disclosing their HIV status to family and
friends and the difficulties of weaning within a 24-hour period.The
two support groups, Taonga (which means thank you in Nyanja) and
Tilimbizane (which means togetherness), now have about 50 mem-
bers each.Their meetings usually include lectures from ZEBS staff
about health issues and open question and answer sessions.

ZEBS also provided seed money for workshops where mothers
learned tie-dye and batik methods of fabric decoration.They soon
began selling their fabrics at local open-air markets, and the profits
became an important part of their income, supporting a community
garden, further workshops in tailoring, and special assistance to
group members in need.The ZEBS program is now helping the
women of Tilimbizane and Taonga apply for microcredit loans to
start small businesses.

Mothers in the Zambian Exclusive Breast-feeding Study partici-
pate in local groups that provide health information and services.
The groups have also provided seed money, skills, and advice for
the women to start small businesses to help the women support
their families.
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Healthier Children and Families
For nearly twenty years researchers at the School of Public Health’s
Center for International Health and Development (CIHD) have
developed partnerships with research institutions throughout Africa
and in other developing nations to devise new tools and technolo-
gies to combat deadly childhood diseases and better understand the
factors that impact the health of families and children. Initially
focused on problems associated with diarrheal diseases and malnu-
trition, the Applied Diarrheal Diseases Research Project (ADDR)
began operation in 1985.

In 1996 ADDR was superceded by the USAID-funded
Applied Research in Child Health Project (ARCH), with an
expanded mission and a broader scope of priorities. Over its eight-
year history, the ARCH Project funded 110 studies undertaken by
local researchers in 25 developing countries.These studies focused
on a wide range of public health issues including pneumonia,
malaria, and HIV/AIDS.According to Jonathan Simon, director of
CIHD and principal investigator of ARCH,“The projects also 
produced a network of researchers and institutions that has itself
become a valuable resource for disseminating research results, for
obtaining broad input to set research priorities, and for identifying
scientists and institutions for future research collaborations.” In
2004, as funding for the ARCH program draws to a close, a new
USAID-funded program, known as Child Family Applied Research
(CFAR), will continue this vital work.

One study undertaken under ARCH auspices investigated an
alternative to the standard treatment for children with severe pneu-
monia. In areas where there are often insufficient supplies of clean
needles, the standard treatment—hospitalization and antibiotic
injections—put children at greater risk for hospital-generated
infections and for transmission of hepatitis or HIV/AIDS.The
Amoxycillin Penicillin Pneumonia International Study (APPIS), a
randomized open-label equivalency trial that included 1,702 chil-
dren in eight countries, found that orally administered antibiotics
were equally as effective as injected antibiotics. Moreover, their use
eliminated pain, minimized referral or hospitalization, avoided risks
associated with injections, and reduced medical costs for both the
treatment center and the family.The study resulted in the Child
and Adolescent Health Division of WHO changing the treatment
guidelines for severe respiratory infection from injected to orally
administered antibiotics.

In addition, according to Dr. Noel Chisaka, principal investi-
gator of the Zambia site study,“The clinical staff of the Arthur
Davison Children’s Hospital who participated for the first time in a
major clinical trial was highly motivated and appreciative of the
training that was part of the APPIS study . . . [the study] also con-
tributed to an improvement in technical and care-taking skills.”
Through the course of their work the Zambia team also noted that
chronically ill children, those with asymptomatic or mild HIV
infection, did not fare well with the standard WHO treatment rec-
ommendations.A follow-up study recommended that these chil-
dren be teated with a “combination chemotherapy” approach.

Other ARCH studies analyzed the impact of AIDS orphans
on families and communities in Uganda and South Africa. Uganda’s
two million orphans (comprising 20 percent of all children below
the age of 18) are in large part being cared for by a surviving wid-
owed mother or elderly grandmother. In the face of pervasive
poverty, extended families and communities often have insufficient
resources to absorb these children, and malnutrition within orphan

households is a major problem. In both Uganda and South Africa
data collected in the ARCH studies is being used to develop 
country-wide and community strategies to care for and support
orphans and other vulnerable children.

Additional ARCH studies have examined the economic
impact of AIDS on African businesses. (See Investing in Health,
page 15.)

Supporting and Learning from
African Democracy
Despite enormous political, economic, and social challenges, demo-
cratic governments have established a firm foothold in many
African nations. BU’s African Presidential Archives and Research
Center (APARC), established in 2001, serves to encourage and sup-
port existing democratic institutions in Africa and to learn from
their experience how to best foster democracy and human rights
worldwide. Further,APARC encourages cooperation between
American institutions and African nations, and serves as a focus for
research and dialogue on contemporary political and economic
trends in Africa. Under the leadership of Charles Stith, former U.S.
ambassador to Tanzania,APARC has become a valuable repository
for the documents of democratically elected African leaders and a
force for the fruitful interchange of ideas through symposia and
conferences, including a yearly African Presidents’ Roundtable.
APARC also hosts the Lloyd G. Balfour African Presidents in
Residence Program.

As the name implies, the African Presidents in Residence
Program provides an opportunity for former democratically elected
African leaders to spend up to two years in residence at Boston
University, teaching classes and meeting with students and commu-
nity members at Boston University and throughout the U.S.Thus
far, three former presidents have been in residence. Kenneth David
Kaunda, the first president of the Republic of Zambia, was the first
President in Residence in 2002. He was followed by former
Liberian head of state Ruth Sando Perry and Karl Auguste Offmann
of Mauritius.

The program is designed with two purposes in mind. First, to
provide democratically elected African leaders with an opportunity
to transition to civilian status in a venue that values and utilizes
their unique experience and expertise.A desirable corollary to this
is that the program serves as an inducement for leaders to fully sup-
port democratic transitions of power.As one of the few interna-
tionally recognized and prestigious forums available where they can
continue to contribute to Africa’s growth and development, the
Residency Program itself can serve as an incentive for positive
political change.

Secondly, the program provides the University and broader
community with access to these leaders, who by virtue of their
positions have a unique perspective on the political and economic
dynamics in Africa.

For more information about APARC and the Lloyd G. Balfour
African Presidents in Residence Program, see www.bu.edu/aparc.

Read about some other programs and studies that fall under the
umbrella of the Council on Africa in this issue of Research at Boston
University. They include:“After AIDS,” page 15, “Investing in
Health,” page 15, and “Food and Choice in Zambia,” page 16.
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Alan Sager and Deborah Socolar
direct the Health Reform Program
at the School of Public Health.
Their research examines the eco-
nomics of health care in an effort 
to find ways to provide more health
care coverage to more people at
the lowest possible cost.
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Keeping Count 
CALCULATING THE ECONOMICS OF HEALTH, SCIENCE, AND ECOLOGY

All science ultimately has economic ramifications, whether it’s

calculating the cost effectiveness of adopting a new technology or

understanding the complex interaction of economic development and

environmental health. Scientists at Boston University from a broad

spectrum of disciplines focus on this intersection of science and eco-

nomics. Their insights contribute to a better understanding of how

science can help shape and inform public policy.

Maximizing Care, Minimizing Costs
Alan Sager and Deborah Socolar, directors of the Health
Reform Program at the School of Public Health, are experts 
in the economics of health care.Their recent report, which 
concludes that importing prescription drugs from Canada will
boost, not reduce, profits to U.S. drug companies, was widely
covered in the media and attracted the attention of lawmakers 
in Washington.

According to Sager and Socolar, in 2002 brand name pre-
scription drug makers charged, on average, 77 percent more in
the U.S. than in Canada and western Europe (up from 60 per-
cent more in 2000, and 73 percent more in 2001). Because of
the high cost, many people, especially those without health
insurance or prescription drug benefits, don’t fill prescriptions.
With lower prices, more prescriptions are likely to be filled, cre-
ating new revenue for pharmaceutical companies.According to
the report,“...if new prescriptions comprise at least 44.5 percent
of the imported drugs, the profit lost when patients fill existing
prescriptions at lower Canadian prices is exactly offset by the
profit from new prescriptions filled in Canada.”

Noting that it’s neither necessary nor practical to import
most of our drugs from Canada, Sager and Socolar assert that
reducing domestic drug prices to levels comparable to those in
Canada would similarly support the profitability of the pharma-
ceutical industry. Lower prices would allow patients to fill pre-
scriptions that they might not otherwise fill, and public subsidies
would be feasible for patients still unable to afford needed 
medications.

Sager and Socolar have also tackled the question of how to
provide comprehensive health care coverage for all.Their analy-
ses of health care use and costs in both Massachusetts and Rhode
Island conclude that changing the way health care costs are
administered could both save money and provide universal
health insurance.

“Cutting administrative waste could free up fully 10 percent
of today’s health care spending,” says Sager.“In 1999 alone,

Massachusetts caregivers would have had access to an additional
$2.4 billion for actual care, and a savings of $1 billion overall—
enough to cover those currently uninsured and eliminate under-
insurance, including gaps in coverage for such items as
prescription drugs, dental care, and long-term home and nursing
home care.”

A 2002 study, funded by the Rhode Island General
Assembly, found that with health care spending at 21.5 percent
above the national average, Rhode Island could afford compre-
hensive health care for everyone if it cut administrative expenses
(including billing and claims processing), made better use of hos-
pital and physician care, instituted bulk purchasing, and negoti-
ated price cuts for prescription drugs and medical equipment.
The main challenge is to empower physicians to spend money
more carefully.

Sager and Socolar suggest two possible plans—both elimi-
nate private insurance and out-of-pocket payments (such as co-
pays and benefit caps), provide coverage to those with no health
insurance, and extend coverage to include dental care, prescrip-
tion drugs, and home health care.The first plan, a simple single-
payer approach, raises funds by increasing taxes.The second pools
all money currently paid to private health insurers by employers
and employees, as well as current public health care funding, into
a single fund.

The Rhode Island report contrasts the costs of universal
health care with the current system, pointing out that “ever-
higher spending for business as usual...is not sustainable for peo-
ple who pay for it, or for people who use it.... [It] is cheating 
the state’s people by wasting huge sums on the private sector’s
payment bureaucracy at the expense of the care that all Rhode
Islanders need.”

Both the Massachusetts and Rhode Island studies were
developed by Sager and Socolar in collaboration with 
consultants at Solutions for Progress in Philadelphia.

Further information and reports from the Health Reform
Program are available at www.healthreformprogram.org.
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Bats to the Rescue
From a distance, the millions of Brazilian free-tailed bats pouring
out of south-central Texas caves and spreading out against the deep
blue summer evening sky look like huge plumes of smoke.With a
sound like sheets snapping in the wind, the bats emerge from their
daytime resting places in seemingly endless dark swarms—their
exodus from a large cave can take as long as four hours. Like the
locals who pile onto specially built grandstands to watch the spec-
tacle, bat ecologist Thomas Kunz is awestruck before what he calls
one of “the great wonders of the world.”

Kunz, director of BU’s Center for Ecology and Conservation
Biology, is leading a $2.4 million multidisciplinary research project,
funded by the National Science Foundation, to assess the eco-
logical and economic impact of Brazilian free-tailed bats on 
agroecosystems dominated by cotton and corn. Other key BU
researchers include computer scientists Margrit Betke and Stan
Sclaroff (see page 3 for Betke’s work in adaptive technologies) and
ecological economist Cutler Cleveland, who directs the Center for
Energy and Environmental Studies.

Because Brazilian free-tailed bats can eat up to two-thirds 
of their body weight each night in corn earworms, cotton bull-
worms, tobacco budworms, and other insects, Kunz says,“they
essentially provide a shield that protects crops” not just in Texas
but across the midwestern cornbelt, through which the insects
travel northward each year.The bats migrate from their winter
home in Mexico to the southwestern United States beginning in
February, with females returning to the caves of their birth, and
males usually inhabiting different quarters, including caves, mines,
bridges, and buildings. Kunz’s research team is attempting to census
the matrilineal colonies in about a dozen caves and several bridges
in a region of Texas twice the size of Massachusetts—just over
21,000 square miles.

Some caves in the area west and north of San Antonio have
been estimated to house as many as 100 million bats, but Kunz
notes that these estimates are highly questionable. Previous studies
have suggested that over several decades pesticides have decimated
Brazilian free-tailed bat populations. Kunz and his associates are
developing a quantitative method to count these bats, establish a
baseline for future studies, and ascertain if the population continues
to decrease.They also hope to measure the impact of climate
change and changes in agriculture practices, such as the use of
genetically engineered corn that is resistant to insects, on the bat
population.

Kunz’s team uses advanced infrared thermal cameras to record
images of bats leaving their caves at night.A complex computer
program developed by Betke analyzes the images, distinguishing
areas of varying heat intensity.“A challenge is designing algorithms
to differentiate between a bat and objects with a similar thermal
intensity, such as vegetation,” says Betke.“One method we use to
identify the bats is their fast movement.Also, they’re warmer in the
center of their body, whereas vegetation tends to be uniformly warm.”

Kunz is also working with mathematicians, meteorologists, and
entomologists from the University of Tennessee and the USDA
Agricultural Research Service to quantify the bats’ impact on fac-
tors such as crop productivity and use of pesticides. By combining
field data on bats with data mined from state records of crop types,
crop yields, and pesticides used, Kunz’s team will build a complete
picture of the role of the Brazilian free-tailed bat in the natural
ecology and the economy of south-central Texas.

An infrared (IR) thermal image (in false color) of Brazilian free-tailed bats
silhouetted against a night sky in Texas, with a 3/4 moon in the back-
ground. White areas are the warmest and black (the sky) is the coolest. 
In this image the bodies and wings near the body are warm but the bats’
wings are relatively cool. Inset: Thomas Kunz, director of BU’s Center for
Ecology and Conservation Biology, with one of the advanced infrared ther-
mal cameras he is using in the multidisciplinary NSF-funded research proj-
ect he leads that is studying bats in Texas and assessing their economic
impact on the cultivation of important agricultural crops.
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After AIDS
William Bicknell, professor and director emeritus of the
International Health Program at the School of Public Health, is
leading an innovative effort in Lesotho, a country in southern
Africa that has only recently been struck by the HIV/AIDS epi-
demic. In mid-2003 Boston University made a commitment to
work with both the government and private sector in Lesotho, for
at least a ten-year period, to develop and implement strategies to
help the country emerge from the AIDS epidemic with enough
educated and trained people to support solid social and economic
development.

Bicknell’s approach is based on understanding the natural 
history of epidemics, natural selection, and the projection that
better and more widely available drugs and behavior change will
reduce incidence in coming years.At present the statistics are dev-
astating—35 percent of adults are HIV positive and hospitals in
Lesotho report that 50 to 80 percent of medical and pediatric
admissions are AIDS-related. HIV testing is almost nonexistent
and counseling is limited. Prevention of mother-to-child transmis-
sion is extremely limited. No public sector antiretroviral treatment
exists, and there is only extremely limited treatment through the
private sector.

Without well thought out interventions, says Bicknell, when
the epidemic is on the wane, the country will be moribund. He
proposes that all HIV/AIDS prevention and treatment decisions in
Lesotho be framed within the context of “After AIDS.” For all
decisions about policy and allocation of resources, he says, Lesotho
needs to ask,“Is this the best investment today if we want to sur-
vive as a country and be in good shape a decade hence?”

Focusing on action as well as research, Bicknell and his col-
leagues have begun to implement a range of programs focusing on
education and clinical services.With the help of the Dreyfus Health
Foundation, they have instituted five practical management training
programs to improve the use of existing resources and to strengthen
hospital and health-care management systems, including the deliv-
ery of antiretroviral treatment. One program, training nurse clini-
cians in family medicine, is being planned for the central
government hospital. BU physicians are now working in key posi-
tions at the main hospital with online access to current medical
textbooks, and the Department of Family Medicine at BU Medical
Center has sent its first resident to Lesotho.

Funding has also been secured to open the first public clinic
for voluntary counseling, testing, and antiretroviral treatment.The
clinic, planned to be the first of many, will target faculty, students,
and staff at the nation’s only teacher training college. Bicknell’s
group is working with the National Teacher Training College to
strengthen the training of primary and secondary school teachers.
They are working with the government and donor community to
shape national HIV/AIDS policy, and are developing a long-term
program to strengthen training in public sector management.

Although the choice to focus on teachers has been accepted
and understood by the Deputy Prime Minister and Minister of
Health, there are many unresolved issues relating to policy analysis,

planning, and management.These include quantifying the need for
treatment in various population groups, projecting the loss of teach-
ers and losses in other critical occupational groups, making realistic
plans for filling gaps in essential personnel, planning for the long
term, and assuring there are practical mechanisms in place to allow
the timely and effective use of Global Fund monies. Bicknell sees
the clinic program at the National Teacher Training College as a
vehicle to address some of these knotty issues.

According to Bicknell, HIV/AIDS in Africa demands 
unconventional, long-term thinking linked to sustained action.
Partnerships with institutions from wealthier countries will be
essential to leave the countries poised for growth, not stagnation,
10 to 20 years from now. He believes that the Lesotho–Boston
University partnership will work for Lesotho and serve as a model
for other nations.

Investing in Health
AIDS treatment and prevention programs are good business,
according to Jonathan Simon,William MacLeod, Sydney Rosen,
Donald Thea, and Matthew Fox of the School of Public Health’s
Center for International Health and Development. Jeffrey Vincent
of the University of California, San Diego, also participated in 
the study.

The researchers calculated the financial impact of the AIDS
epidemic on six corporations operating in South Africa and
Botswana—a cost they termed the “AIDS tax.”The calculation
included direct costs for individual employees affected by AIDS,
such as medical care and benefits payments, as well as recruitment
and training of replacement workers.They also calculated indirect
costs stemming from poorer performance of the affected employee
when at work, increases in absenteeism, the time a supervisor must
spend dealing with a sick or absent employee, the vacancy until a
replacement is hired, and reduced productivity while the replace-
ment learns the job.The study also identified, but did not measure,
a set of organization-wide costs arising from having multiple
employees affected by HIV/AIDS at the same time.These ranged
from increasing insurance premiums, accidents because of ill work-
ers and inexperienced replacement workers, the cost of litigation
over benefits, and other issues such as demands on senior managers’
time, production disruptions, depressed morale, and deterioration of
labor relations.

The authors found that the AIDS tax increased wage and salary
costs by as much as 6 percent, even without taking into account the
unmeasured organizational costs.They concluded that if the six
companies in the study provided care and treatment, including
antiretroviral drugs, at no cost to employees with HIV/AIDS, they
could reduce their AIDS tax by as much as 40 percent, earning
positive returns on their investment. According to the researchers,
a greater investment in HIV prevention programs would likewise
have a positive economic return.

The study was published in the Harvard Business Review, and
received the 2003 McKinsey Award for the most influential HBR
article of the year.
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Left: People in Zambia have many creative strategies to make a living,
according to Chris Annear, a graduate student in anthropology at the
African Studies Center. This man is selling chickens from his car in Lusaka,
the capital of Zambia.

Right: This young girl is playing at cooking nshima, a thick porridge made
from maize, cassava, and sometimes finger millet. A staple dish of northern
Zambia, nshima is eaten at almost every meal and, according to Annear,
has strong symbolic and cultural meanings.

Food and Choice in Zambia
When Zambian President Levy Patrick Mwanawasa banned geneti-
cally modified (GM) food from Zambia, international hackles were
raised.“In the midst of famine,” came the outcry,“beggars cannot
be choosers.” Christopher M.Annear, a graduate student in anthro-
pology associated with the African Studies Center who won a presti-
gious Fulbright Fellowship this year, has examined the controversy
resulting from President Mwanawasa’s decision, and the social and
economic realties that govern choices around food and famine.

In an article published in Gastronomica—the Journal of Food and
Culture, Annear concludes that although it is the rural people who
are “intimately involved in the precarious process of food cultiva-
tion and harvest” and most vulnerable to problems that may arise
from GM foods, it is “urban values and definitions of food...that
drive public discourse.”According to Annear, city residents in
Zambia, who have access to mass media, are increasingly aware that
communication with Africa is overwhelmingly one-way. For the
most part,African voices are not heard in other parts of the world
and the GM foods debate “is viewed in Zambia as a modern and
cosmopolitan issue that connects the country to outside nations
socially and, Zambians hope, economically”—it gives Zambians the
“privilege of international voice.”

U.S. and European press reports of severe famine in Zambia are
overstated according to Annear.“In reality, the current state of
hunger in Zambia is neither wholly desperate nor satisfactory”—
with localized food shortages, but scarcely the desperation pictured
in Western media.

Also, says Annear, while Zambians have very real concerns
about the long-term effects of genetically modified foods,“the
debate has become a forum for expressing urban frustration over
both the lack and the tenor of social, political, and economic
engagement with the world outside of Africa.”

A similar point of view was expressed recently by seven African
former heads of state who met at BU’s second annual African
Presidential Roundtable, hosted by the African Presidential Archives
and Research Center (see page 11 for more information about 
the Center). In a statement released at the conclusion of the
Roundtable, the leaders said,“...on the one hand,Africa has been
excluded for too long in terms of having access to its fair place in
the global economy, and, on the other hand,Africa has never been
more primed to take its place in the global economy....As Africans
we believe it is time that Africa—a continent of close to 800 mil-
lion people and 53 countries—receive more than 4 percent of the
private capital flows that fuel the global economy. Our purpose today
is to say it is time to take the albatross of neglect from around Africa’s neck
and replace it with a sign that says Africa is open for business.”

Annear’s working paper,“GM or Death: Food and Choice 
in Zambia,” is available from the African Studies Center.
See www.bu.edu/Africa.
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Shark Soup
Philip Lobel, a marine biologist in BU’s Marine Program (BUMP),
studies fish behavior and ecology in marine environments around
the world.As chief scientist for the Department of Defense Coral
Reef Task Force Team he monitors coral reef environments for
adverse environmental impacts.

Lobel is also concerned about sharks in Micronesia that are
threatened by increasing standards of living on the Pacific edge—
and an increasing appetite for shark fin soup.As chief scientist for
the nonprofit Micronesian Shark Foundation, he is part of a team
working to preserve shark species that are endangered by overfishing.

Although fishermen who use biologically unsound practices—
such as dropping gill nets and fishing from huge processing ships—
are in large part responsible for the decrease in shark populations,
sharks in the western Pacific are particularly vulnerable because of a
rapidly growing trade in their fins. Shark fin soup, which used to be
a cultural dish served on rare occasions, has become a high-priced
delicacy at restaurants all over China, Korea, and Japan.

And, the wasteful—and cruel—practice of finning, slicing off a
shark’s fins while it’s still alive and discarding the animal back into
the sea, is cutting deeply into an already small population.

“For the people of Micronesia sharks are worth much more
alive than dead.They are a key attraction to the ecotourism and
diving industries that comprise a large part of the region’s econ-
omy,” says Lobel.

He contrasts shark finning with the bushmeat trade in Africa.
“In Africa primates and elephants are being endangered by hunt-
ing, but they are being killed by people trying to feed their fami-
lies,” Lobel says.“Shark fin soup is a luxury item, not a staple of
anyone’s diet.”

Lobel’s research program is using state-of-the-art technology to
gather data on shark populations, migration patterns, and mating
habits of sharks in Micronesia that can be used to inform policy
decisions.“Palau and Guam could set up fishing prohibitions and
protect their waters out to three miles,” he says,“but if the sharks
migrate between Guam and Palau, they’re vulnerable to fishing
when they’re out on the high seas.”

Confident that the foundation’s work will help people begin
to see sharks in a new light, Lobel hopes that this work will save
not only the sharks, but help to protect the economy of the
islands as well.

Grey reef shark (Carcharhinus amblyrhynchos) tagged by marine biologist
Philip Lobel. The tag emits a coded sonic signal that is picked up by under-
water recorders at sites throughout the study area. By learning more about
shark populations, migration patterns, and mating habits, Lobel hopes to
inform public policy decisions and save these sharks from overfishing.
Inset: White tip shark (Triaenodon obesus) swimming off the coast of Palau.
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Above: Biomedical engineer Zhiping Weng is developing pow-
erful new computational tools and experimental approaches
to unravel the complex interactions by which genes regulate
the production of proteins and control the cellular processes
that underlie all biological life. 

Facing page: BU’s Life Science and Engineering Building,
scheduled to open in late spring 2005, will house laborato-
ries for researchers in biomedical engineering, cell and
molecular biology, neurobiology, biochemistry, organic chem-
istry, and bioinformatics. The building is designed to facili-
tate cross-disciplinary interaction and collaboration among
researchers.
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A New Address for Bioscience
Much of Boston University’s innovative research in the life sci-
ences will take place in a new $84 million Life Science and
Engineering Building and adjacent, newly renovated laborato-
ries.The 10-story, 184,000-square-foot building will house 
faculty from the departments of Biology and Chemistry,
Biomedical Engineering, and the University’s Bioinformatics
Graduate Program.The building’s 41 laboratories, 45 offices,
conference rooms, and 150-seat seminar room are expected to
be completed by late spring 2005.

The new building will be organized by research interests,
rather than traditional academic departments.“The building’s
design will further encourage interdisciplinary and cross-
departmental collaboration, one of the features that makes
research at Boston University particularly vibrant,” said Carol
Simpson, associate provost for research and graduate education.
“In addition to providing a highly dynamic environment for fac-
ulty and research staff, the building’s design will benefit graduate
students working on interdisciplinary projects with faculty advi-
sors from different departments.”

The design of the new Life Science and Engineering
Building has been largely guided by Charles DeLisi,Arthur G. B.
Metcalf Professor of Science and Engineering and senior associ-
ate provost for bioscience, in consultation with the chairmen of
the three departments—Biomedical Engineering, Chemistry, and
Biology—that will be moving into its offices and laboratories.
“The building is designed to facilitate scientific interactions in
related areas,” says Kenneth Lutchen, chairman of the Depart-
ment of Biomedical Engineering.“For example, one floor will
position several neurobiology labs next to three biomedical engi-
neering faculty who work on neuroengineering.”The building
will also house a new biomedical engineering center, occupying
about two floors of space, funded by the University’s 2001
Whitaker Leadership Development Award.

Geoffrey Cooper, chairman of the Biology Department,
says that many of the 14 biology faculty who will move into the
new building will be located near colleagues in the Bioinfor-
matics Program. His lab, for example, which does experimental
work in gene expression, will be close to that of his bioinfor-
matics collaborator, Simon Kasif, who does computational 
analysis.

The Chemistry Department’s Center for Chemical
Methodology and Library Development will double in size 
when it moves to the new building.The center is developing 
a vast library of molecules that biologists, pharmacologists,
chemists, and other researchers can use to better understand 

Genomics, Bioinformatics,
and the Cell Cycle
UNRAVELING THE MYSTERIES OF LIFE

Now that the human genome, as well as those of a continually increasing num-

ber of fellow life forms, is only a mouse-click away, researchers are taking up the

challenge of understanding how tens of thousands of genes direct the life and

death of cells. At Boston University, faculty in the College of Arts and Sciences,

the School of Medicine, the Goldman School of Dental Medicine, and the College

of Engineering are developing new ways to understand the complex machinery

inside living cells.
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biological processes and to develop new drugs.The building will
also house a small engineering laboratory for fabricating silicon-
based chips.

All the core faculty in the Bioinformatics Graduate Program,
which DeLisi directs, will relocate to the new building.“We’ll have
a fertile mix of chemists, biologists, and biomedical engineers,”
DeLisi says.“Everybody in the building has common interests, and
the 70 or 80 bioinformatics Ph.D. students diffused throughout the
building will provide additional glue for interactions between fac-
ulty.We’ll see a lot of networking and a lot of collaboration with
students working with faculty members from different disciplines.”

Beyond Genes
“Although we now have the full text for many genomes, the text
for the human genome has not yet been completely parsed into
words,” says DeLisi, who is considered the father of the Human
Genome Project.“When it is—and we can reasonably expect the
work to be 90 percent complete in the next three to five years—
we’ll have a parts list.We’re also developing the tools to understand
how those parts interrelate. It’s not like putting together a jigsaw
puzzle or a 747. It’s harder than that, because connections between
the parts are not fixed—they change in response to the environ-
ment.The study and design of such complex adaptive systems is a
major research area of modern engineering.”

Biomedical engineer Zhiping Weng, one of the founding fac-
ulty members of the Bioinformatics Program, originally funded 
in 1999 with a grant from the National Science Foundation’s
Integrative Graduate Education and Research Traineeship Program,
is also one of only 14 top scientists in the nation chosen for 
funding under a new initiative of the National Human Genome
Research Institute (NHGRI), the federal agency responsible for the
Human Genome Project. Known as ENCODE (ENCyclopedia Of
DNA Elements), the endeavor aspires to take the current body of
knowledge about human genetics to the next level by identifying
and precisely locating the specific areas on the genome that control
cellular processes.There are two components of this massive project.
The first will use existing technologies to find these areas in tar-
geted regions of the human genome.The second, aimed at develop-
ing new or improved technologies, includes a three-year, $1.5
million award to Weng.

Cellular processes are controlled by proteins.When and where
proteins are produced is controlled by instructions coded in particu-
lar regulatory regions of the genome. From a finite set of genes, an
almost infinite variety of proteins are made in response to signals
within the body and to environmental stimuli. Illness may result
when this process is interrupted or goes awry.

Weng’s research will use new computational methods devel-
oped in her lab to analyze human genomic sequences in tandem
with a technique recently developed by Charles Cantor and
Chunming Ding at BU’s Center for Advanced Biotechnology.

Weng and her colleagues will predict the precise starting positions
of genes of interest, making it possible to infer the nearby regulatory
regions responsible for turning those genes on and off in response to
environmental and physiological stimuli.They will use the technique
developed by Cantor and Ding to rapidly and accurately measure the
expression levels—the extent to which each selected gene is turned

on—of large numbers of genes simultaneously.Then, the computa-
tional methods developed by Weng will be used to analyze the data
and unravel the regulatory mechanisms of these genes.

By using a powerful combination of computational and experi-
mental approaches,Weng expects to achieve a better understanding
of how these processes are regulated and determine their orches-
trated impacts on the health of a variety of tissues and organs within
the body.

Understanding the Cell Cycle
Baltazar Aguda, with appointments in both the Department of
Genetics and Genomics at the School of Medicine and the
Department of Biomedical Engineering, focuses on understanding
the cell cycle of somatic (body as opposed to reproductive) cells in
mammals.According to Aguda,“One can view the cell cycle as the
unfolding of a genetic blueprint for the construction and mainte-
nance of a multicellular organism.The organism is constructed
when cellular division is coupled with differentiation processes to
produce tissues and organs, while the integrity of the organism is
maintained by the ability of cells to reenter the cell cycle when
there is a need, for example, to regenerate damaged tissues or
replenish blood cells. Indeed, a clear understanding of the mecha-
nism of the cell cycle may pave the way for controlling or treating
various human diseases—cancer being an excellent example of a
disease that is recognized as cell cycle-related.”

Most researchers envision a centralized mechanism controlling
the cell cycle that is driven by the activation and deactivation of a
series of cyclin-dependent kinases (CDKs). Different CDKs are
active at different phases of the mammalian cell cycle.This is regu-
lated, in part, by phosphorylation and dephosphorylation processes
(i.e., the addition or subtraction of a phosphate group, respectively,
to protein substrates).

Baltazar Aguda’s schematic of a “cell cycle engine” illustrates how surveil-
lance mechanisms (called “checkpoints”)  slow down or arrest the cell cycle
when something goes wrong—such as when the DNA is damaged or unrepli-
cated—giving “repair” mechanisms time to do their job. If the damage can-
not be repaired, the cell normally commits suicide through a process called
“apoptosis,” thereby preserving the integrity of the larger organism. If this
process fails, the cell may enter an abnormal transformed state and initiate
diseases such as cancer.
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At some stages—known as checkpoints—the cell cycle is
arrested or slowed down if certain conditions are not satisfied for it
to proceed. For example, if a DNA is not properly duplicated or is
damaged, mitosis is halted. A sensing mechanism, known as a
checkpoint pathway, detects the damage and delays continuation 
of the cell cycle until the DNA is repaired, or arrests the cycle 
altogether.

Aguda and his colleagues have been studying a particular DNA
damage checkpoint pathway, known as G2, to better understand
how it impinges on the cell cycle, and to identify which cell cycle
protein it targets.They propose that dynamical instabilities associ-
ated with some phosphorylation-dephosphorylation cycles, may
explain how checkpoints operate.They are currently studying an
important checkpoint, known as a “Restriction Point” or 
R point, which occurs just before a cell begins to replicate its
DNA in preparation for cell division.The importance of under-
standing the mechanism of the R point is highlighted by the fact
that virtually all human cancers are associated with dysfunctional 
R points.

Aguda and his colleagues hope to construct a comprehensive
molecular model of the cell cycle that will be able to generate
experimentally verifiable predictions.Working with ever-growing
pathway databases, they are developing new computational tools to
analyze the dynamics and functional properties of complex biomol-
ecular networks.

Friendly Fire
Lymphocytes, B and T cells, are the body’s defenders.They identify
and disable damaging bacteria, viruses, and other potential health
threats. But sometimes things go terribly wrong, and a situation
akin to biological friendly fire develops. In these cases, lymphocytes
attack the body’s own cells, leading to serious autoimmune diseases
such as lupus, rheumatoid arthritis, multiple sclerosis, and some
forms of diabetes.

Immunologist Ann Marshak-Rothstein leads a team of
researchers who study the activation and functioning of lympho-
cytes.Among them is Rebecca Saff, an MD/PhD student in the
Department of Microbiology and the Immunology Training
Program at the School of Medicine, who recently won the
President’s Award at Science and Technology Day 2004 for her
work on T cells that target tumors.

Although these cells have been shown to effectively augment
the ability of white blood cells to attack and stop the growth of
tumors, this ability may be impaired when the T cells are chronically
stimulated by an excessive tumor burden. Prolonged stimulation can
lead to the increased expression of molecules that induce the 
T cells to die through a mechanism referred to as activation-
induced cell death (or AICD). Saff tested whether the production of
the proteins Fas or Fas-ligand (the molecule that binds the Fas
receptor) was related to the loss of the immunotherapeutic effects
of the T cells. Saff studied cells that were mutated so that they could

BU President ad interim Aram
Chobanian presents the President’s
Award at Science and Technology
Day 2004 to Rebecca Saff, an
MD/PhD student at the School of
Medicine working with immunologist
Ann Marshak-Rothstein. Saff’s poster
presentation on T cells that target
tumors is a part of the work under
way in Marshak-Rothstein’s lab that
seeks to understand the processes by
which lymphocytes attack the body’s
own cells and produce autoimmune
diseases.
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no longer produce Fas and Fas-ligand. She found that these cells
were able to maintain a more sustained response to tumors than
were cells in which Fas and Fas-ligand functioned normally.The
Fas-deficient and Fas-ligand-deficient T cells both delayed tumor
growth and caused established tumors to shrink more effectively
than did normal T cells.This study will be published in the Journal
of Immunology.

In 2002 a former student in the Marshak-Rothstein lab,
Elizabeth Ledbetter, also won the President’s Award at Science and
Technology Day. Ledbetter’s work uncovered a critical chain of cel-
lular events that triggers an autoimmune response. Her experiments
showed that receptors on the surface of autoreactive B cells detect
and frequently bind to DNA (or DNA-associated proteins), and
drag the DNA, or DNA complex, into a tiny, bubble-like sac inside
the cell, known as an endosome.Within the endosome, if another
receptor (toll-like receptor TLR9) binds to certain configurations of
the DNA, an autoimmune response is activated. Blocking the ability
of the DNA to bind TLR9 inhibits the response.

This finding explained why chloroquine, an antimalarial drug
that blocks the operation of TLR9, is often of benefit to people
with autoimmune diseases and is enabling researchers to design
drugs that block TLR9’s action, but do not produce harmful side
effects.A paper describing Ledbetter’s work subsequently appeared
in the journal Nature.

Mending Broken Hearts 
Ronglih Liao, a cardiologist at the Whitaker Cardiovascular
Institute in the BU Medical Center, is directing a multidisci-
plinary effort, funded with $1.4 million from the National
Institutes of Health, to repair injured heart tissue using bone
marrow stem cells.

Adult stem cells normally regenerate specific kinds of tissue—
bone marrow, for example, normally supplies new blood cells,
bone cells, and various kinds of connective tissues. Liao and other
researchers have recently coaxed adult stem cells into a number of
other cell types, including cardiac muscle cells—at least in a petri dish.

Bone marrow stem cells that produce a green fluorescent protein, such
as these, help cardiologist Ronglih Liao determine if cells released into
the heart have actually developed into heart tissue. Liao is working
toward developing new therapies to regenerate cardiac muscle and repair
the hearts of patients that have been damaged by coronary disease.

 



Now, she and Alan Fine from the School of Medicine are trying to
transform these stem cells into functional cardiac muscle cells in beat-
ing hearts and improve survival in adult mice following heart attacks.

One challenge, Liao says, has been determining what happens
to bone marrow stem cells once they’re released inside the heart.
Researchers have used sophisticated biochemical markers to label
stem cells, but there’s controversy over the accuracy of the results.
Liao’s group is using a simpler, and more elegant, technique involv-
ing bone marrow cells from a special line of mice whose cells pro-
duce a fluorescent green protein if they develop into heart tissue.
She and her colleagues are able to see the new heart cells glowing
in the native tissue and isolate them, measure how long it takes for
the stem cells to transform, and see how well they perform in their
new role.

Working with Kenneth Walsh, director of the Whitaker’s
molecular cardiology unit, Liao’s group is also exploring a tech-
nique by which hardier stem cells are engineered to enable them to
survive after being transplanted.This is done by inserting a cell sur-
vival gene, called AKT, into the cell’s genome.

The team also plans to investigate bone marrow stem cell
transplants in pigs, whose hearts more closely resemble human
hearts. In collaboration with researchers at Massachusetts General
Hospital, the team will test a new technique involving labeling the
implanted bone marrow cells with tiny particles that show up on
magnetic resonance imaging scans. In this way, they’ll see where the
stem cells take root, and assess how well they contract.

In a few years, Liao hopes to extend this work into human
hearts. Many researchers believe the heart harbors a population 
of stem cells that may be able to grow new heart cells following a
heart attack. Heart transplant surgeons at Massachusetts General
Hospital are interested in working with Liao to find the heart’s 
elusive stem cells—if they exist. After a transplant, the surgeons
will save the diseased heart so that Liao’s lab can look for adult stem
cells and explore how they might be called into active duty follow-
ing a heart attack.

Liao hopes her lab’s stem cell research will be a leap forward
for cardiovascular science and will lead to new therapies for heart
attack patients.“This grant has really opened up the opportunity for
us to learn new things about how the heart develops and responds
to injury,” she says.

Radical Research—A New Way 
to Look at DNA
Free radicals, the chemical, not the political kind, are dangerous to
cells. Produced by such diverse forces as ultraviolet radiation, X-
rays, and food burned on a barbecue, a hydroxyl radical, a duo of
oxygen and hydrogen atoms (HO) that was once part of a water
molecule (H2O), can seriously damage DNA.The damage can take
several forms—for instance, the radical can attach to one of the
bases (adenine, thymine, guanine, or cytosine) that are strung
together to make up the sides of the ladder-like DNA scaffold and
form a bulge, or it can break one or both sides of the ladder. In
most cases, damage is detected by repair proteins, setting in motion
a complex repair process.

Tom Tullius, professor and chairman of the Chemistry Depart-
ment, is interested in how DNA repair is initiated. In particular, he
has focused on how a single strand break—a single missing base and
sugar on one of the two strands—is detected. Recently,Tullius and
Hong Guo, a former student of his from Johns Hopkins who is
now at Protometrix, Inc., in Guilford, Conn., have taken a signifi-
cant step toward understanding this process.

They created DNA molecules bent at a specific location to
provide a fixed reference point against which they could understand
changes in the structure of the molecule.They then exposed the
DNA to hydroxyl radicals to create a library of molecules with gaps
at different places along one of the strands.They used a two-
dimensional gel electrophoresis system to reveal the resulting shapes.
Tullius and Guo found that a second bend was created at the site of
the break, and that it was stable and bent in a specific direction rela-
tive to the reference bend.The researchers hypothesize that the
bend at the site of the break may be the signal by which the cellu-
lar repair proteins recognize the problem.

This work was reported in the Proceedings of the National
Academy of Sciences.
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An image of DNA, produced by BU chemist Tom Tullius, reveals how
specific bends that result from a break in a single strand of DNA may
initiate the process of DNA repair.
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Above: Marine biologist Ivan Valiela studies the
interaction of land and sea in estuaries where
salt and fresh water intermix. His studies of salt
marshes strongly indicate that their ability to
process nitrogen and protect the rich ecosystem
of the coastal wetlands is being severely
impacted by increasing urban sprawl. 

Right: Earth scientist Duncan FitzGerald studies
how sediments are carried by the currents that
flow in and out of tidal inlets, the growth and
erosion of salt marshes, and the interchange of
sand deposits between inlets and open ocean.
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Protecting the Edges
Coastal wetlands are known as “nurseries of the sea” because
they provide breeding, spawning, nesting, and feeding grounds
for many animals. Many fish species depend on salt marshes for
food and shelter for some part of their lives, and a variety of
marine animals and shorebirds use the high marsh grasses to
elude predators.

Marine biologist Ivan Valiela of BU’s Marine Program
(BUMP) and BU earth scientist Duncan FitzGerald are both
concerned with the ecology of wetlands and their vital role as
intermediary between land and sea.

Valiela’s research focuses on estuaries, the wetland regions
where sea and fresh water intermix that are home to beautiful
eelgrass meadows and support valuable shell- and fin-fish stocks.
Using data from around the globe,Valiela has demonstrated that
salt marshes in temperate climates and mangrove forests in the
tropics play a similar role in protecting estuarine environments.
Eutrophication, a process by which excess nutritients such as
nitrogen accumulate and stimulate the growth of algae, depriving
the ecosystem of light and oxygen, literally suffocates animal and
plant life. Salt marshes and mangroves both have the capacity to
remove excess nitrogen from the water—sending purer water
out to the estuaries. But this process is undermined by increasing
nitrogen concentrations as well as by changes in where the
nitrogen originates.

At the end of the twentieth century, as much as 37 percent 
of the world’s population lived within 100 km of the shore.
As coastal areas have become urbanized, nitrogen loads have
increased, and the relative contributions of the three major sources
of nitrogen—atmospheric deposition, fertilizer use, and wastewater
disposal—have changed. Lawns, parks, and golf courses—all heavily
fertilized land uses—have proliferated with rising populations, and
more and more land has been covered by impervious surfaces

such as roofs, driveways, roads, and parking lots. Combined with
the increased volume of wastewater from the septic systems of
new houses, human-generated nitrogen deposits have increased
significantly in the latter half of the century.

Valiela’s research shows that the salt marshes more effectively
intercept nitrogen from the atmosphere than they process nitro-
gen that results from human habitation and use.According to
Valiela,“[The] results demonstrate that the root cause of the
ever more prevalent eutrophication of such waters is increasing
urban sprawl, and that prevention of continuing eutrophication
ought to be aimed at controlling the urbanization of coastal
watersheds.”

Duncan FitzGerald’s studies of wetlands focus primarily on
the transportation of sediments by currents flowing in and out of
tidal inlets. He studies the influence of factors such as storm
surges, wave erosion, snow, and ice that affect backbarrier 
sedimentation and the vertical growth of marshes.

Our Watery Planet

With more than 70 percent of the planet covered by water, life on Earth is

vulnerable to even small changes in the ecology of the oceans. Marine environ-

ments are home to multitudes of diverse species, and land-based life depends on

the health of the oceans for survival as well. Boston University scientists from

many disciplines are involved in research aimed at understanding how to better

protect vulnerable marine ecosystems and maintain the diversity of the species

that live in aquatic environments.

EXPLORING THE RELATIONSHIPS BETWEEN LAND AND SEA
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Although climate changes since the last ice age, 18,000 years
ago, have resulted in naturally rising sea levels, the global greenhouse
effect is accelerating melting of the continental ice sheets and ther-
mal expansion of the ocean. Both processes are now rapidly increas-
ing the volume of the world’s oceans, and a projected rise in the
height of the mean sea level by up to one meter by 2100 may spell
doom for many salt marshes—especially those in New England.

FitzGerald’s work has shown that the demise of backbarrier
marshes leads to greater tidal exchange between lagoons and the
open ocean, creating larger tidal inlets, and an increasing volume of
sand sequestered in sand shoals seaward of inlets.The movement of
sediment offshore starves the onshore barriers of sand, causing

severe erosion.A recent report from
the H. John Heinz III Center for
Science, Economics and the
Environment in Washington, D.C.,
predicts the destruction of one
house in four within 500 feet of the
shoreline during the next 60 years.

Britt Argow, an NSF Graduate
Research Fellow working with
FitzGerald, focuses on salt marshes
in New England.“Marsh grass is
really amazing,” says Argow.“It’s
plunged into salt water twice daily

with the high tides and is able to survive, a rare characteristic in the
plant kingdom.”Although resilient, these plants rely on a delicate
balance of natural factors.

Salt marshes maintain their elevation relative to rising sea 
levels by accumulating inorganic and organic sediment. In New
England, salt marshes have grown at an average rate of 2.21 mil-
limeters a year in height, almost enough to keep up with the 2.5 to
2.7 millimeter rise in sea level.

During cold New England winters, two opposing forces oper-
ate on the marsh. Sediments accumulate in winter ice, building up
the marsh when the ice melts in a process called ice rafting.The
competing process, ice loading, may compress the marsh surface
under the weight of winter snow and ice.

Argow is investigating salt marshes in Maine and Massa-
chusetts.“Preliminary data indicate that ice rafting contributes a sig-
nificant volume of sediment to the marsh surface,”Argow says.“But
results are inconclusive regarding the role of ice loading.”

According to Argow, southern marshes, especially those located
near large rivers that transport a large amount of inorganic sedi-
ment, build up the surface of the marsh much more rapidly than
marshes in the Northeast. New England marshes may be at risk in
the coming years, potentially endangering marine biodiversity and
the stability of the shoreline.Argow presented this work at the
annual joint meeting of the Northeastern and Southeastern
Sections of the Geological Society of America. It also earned her
the College of Arts and Sciences Dean’s Award at BU’s 2004
Science and Technology Day.

For further information about Valiela’s work, see
www.bu.edu/biology/Faculty_Staff/valiela.html. For FitzGerald’s and
Argow’s work, see www.bu.edu/es/people/fitzgerald.html.

Protecting Coral Reef Ecosystems
Although they comprise less than one quarter of one percent of
Earth’s marine environment, coral reefs are home to more than a
quarter of all known fish species as well as hard and soft corals,
sponges, anemones, snails, rays, crabs, lobsters, turtles, dolphins, and
other sea life.Apart from tropical rainforests, they are the most bio-
logically diverse ecosystems on Earth.And, like the northern fishing
grounds of New England, their health depends on the interaction
of a myriad of factors, including the health of coastal wetlands,
seagrass meadows, and mangrove forests.

It is estimated that more than 30 percent of the world’s coral
reefs have been destroyed beyond recovery, with this figure projected
to reach 70 percent by 2020. Conservation efforts to protect coral
reef ecosystems include the establishment of interconnected net-
works of protected reserves to shelter threatened populations. Since
many marine species are dispersed geographically by ocean currents
while in their larval stage, it is important to understand the larvae
dispersal patterns, according to BUMP marine biologist Paul
Barber. He uses genetics to map the dispersal patterns of, in his
words, these “minute travelers on vast seas.” His studies, primarily of
the mantis shrimp (Haptodquilla pulchella) in the Western Pacific and
Indian Oceans, indicate that although larvae may be dispersed over
long distances—even thousands of kilometers—along coastlines,
there appear to be barriers to dispersion in the open ocean. He and
his colleagues found patterns of regional genetic variation in the
shrimp that correspond with ancient ocean basins, bodies of water
that are now connected but were isolated during geologic periods
when sea levels were lower.

In other studies Barber has examined the recovery of genetic
diversity following a cataclysmic event, such as a volcanic eruption.
Using the tools of genetic analysis, he studied two species of mantis
shrimp that live in the coral reefs off the coast of Java.The reefs

Left: Britt Argow, a graduate student working with FitzGerald, studies the
effects of winter ice and snow on the vertical growth of salt marshes in 
New England.

Below: Marine biologist Paul Barber collects specimens from coral reefs
in the Indo-West Pacific to better understand how coral reef ecosystems
have recovered from cataclysmic events such as the eruption of the vol-
cano at Krakatau, and to learn how to better protect their biodiversity.
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were destroyed during the catastrophic eruption of the volcanic
island of Krakatau in 1883. Both species of shrimp had recovered
well, with genetic variability as high as in long-established popula-
tions throughout Indonesia and the Western Pacific. Further, the
researchers noted that some of the genetic haplotypes (unique vari-
ants of a particular gene) of shrimp near Krakatau matched those of
nearby populations on Java, while others matched populations from
as far as 1,600 km away in Bali, Lomok, and Komodo.

These studies indicate that a marine species can recover genetic
diversity in relatively short time spans through larval recruitment
over distances both great and small.Taking into account the studies
indicating geographical barriers to larval dispersion, Barber con-
cludes that to preserve coral reef ecosystems, “several regional
reserve systems may be necessary to preserve distinct biogeo-
graphical regions.” But within each regional reserve system, indi-
vidual reserves should be spaced 50–100 km apart “to facilitate
connectivity via larval dispersal.”

For more information about Barber’s research, see
www.bu.edu/cecb/Faculty/barber.html.

Privileged Communiqué
In a slow-moving tropical river deep in the canyons of Mexico’s
Sierra Madre, a female swordtail catches sight of an ultraviolet
flash, signaling that a male swordtail is swimming nearby. Biologist
and BUMP faculty member Gil Rosenthal studies such private
visual communications as part of his research on how animals, par-
ticularly tropical fish, evolve new mechanisms to communicate and
choose mates.

The communication between the courting swordtails is private
because other species of fish, most notably their main predator, the
Mexican tetra, are unable to see the ultraviolet light that shines in
stripes running along the male’s flanks. Rosenthal’s research suggests
that such communication plays an important role in the evolution-
ary development of new species.

Often the traits that make a member of a species attractive to 
a mate, such as bright colors, conspicuous markings, or large size,
also make it more noticeable and therefore more vulnerable to
predators. But attributes visible only to prospective mates and not to
predators confer an evolutionary advantage that makes the males
more likely to survive, mate, and pass on such attributes to their
offspring.

By studying two geographically diverse swordtail species: one
in an area with a high density of predatory tetras, the other in an
area with fewer predators, Rosenthal and his colleagues at the
University of Texas,Austin, were able to confirm the effectiveness of

ultraviolet markings as a means of private visual communication.
They observed that swordtails in the area with numerous predators
were more likely to have ultraviolet ornamentation than those in
the safer area and that the predators were not attracted by the ultra-
violet ornamentation.They also established the role of the markings
in sexual signaling, documenting that the markings were more
prevalent among males (the signalers) than females (the receivers).

This research was published in the Proceedings of the Royal
Society of London. Further information about Rosenthal’s work can
be found at http://people.bu.edu/gil.

A Different Perspective
Physicist Gene Stanley looks at water quite differently. Boston
University’s newest member of the National Academy of Sciences
and director of the Center for Polymer Studies has an abiding inter-
est in the physical characteristics of liquid water.

Stanley and his colleagues have modeled the “energy land-
scape” of supercooled water, tracking molecules as they move
through it.At a temperature of between zero degrees and minus 
38 degrees Celsius, supercooled water exists in a state that scientists
describe as “metastable.” It remains in that state unless it is disturbed,
the temperature is lowered further, or an ice crystal or other particle
is added. Understanding how molecules move through metastable
water without causing it to freeze is key to understanding, among
other things, how plants continue to metabolize in winter, despite
freezing temperatures.

Stanley is an internationally recognized pioneer in the field of
statistical physics, winning this year’s Boltzmann Medal awarded tri-
ennially by the International Union of Pure and Applied Physics
(see page 33 for his other 2004 awards). His work has contributed
to the understanding of disordered systems, aggregation, phase tran-
sitions, branched polymers, gels, granular matter, and percolation.
His research has produced new theories explaining the spontaneous
self-stratification of granular mixtures, and new empirical laws, such
as his inverse cubic law which predicts the exact chance of a stock
price fluctuation of a given size.

Stanley has also applied statistical physics to questions as diverse
as heart rate fluctuations, the nature of Alzheimer’s disease, and dis-
tinguishing between coding and junk DNA. He has produced sta-
tistical models of how stock market fluctuations mimic those found
in physical phenomena such as earthquakes and how networks of all
kinds—from hydrogen-bond networks in water to terrorist net-
works—function and break down.

For more information about Gene Stanley, see
http://polymer.bu.edu/.

Photographs of male swordtails (a) in
the human visible spectrum; (b) in
ultraviolet; (c) a composite of a and
b. Images on the right show the
sword enlarged for detail. Research
by marine biologist Gil Rosenthal
reveals that such markings may facili-
tate mating communication while
protecting the fish from predators.
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Rick Malins (standing) and Shruti Fadia, 
both 2004 graduates, worked with neuro-
biologist Chris Li to better understand the
processes that lead to the formation of 
senile plaques and neurofibrillary tangles
that are characteristic of Alzheimer’s disease.
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Untangling Alzheimer’s
About 4.5 million Americans have Alzheimer’s disease—it strikes
almost a quarter of all people who reach their eighties—and
deeply affects not only patients, but their families as well.

Although the cause of the disease remains a mystery, the
brains of people with Alzheimer’s have been found to contain
structures—known as senile plaques and neurofibrillary tangles—
that aren’t present in normal brains. Rick Malins, a recent gradu-
ate with a major in chemistry and neuroscience, has been
working with neurobiologist Christine Li since the summer
before his junior year to try to unravel the knotty problem of
how these damaging structures are formed.

Li and her colleagues have concentrated on the function of
the protein that produces beta-amyloid peptide, the major com-
ponent of the plaques.“Suprisingly,” says Malins,“the beta-
amyloid plaques that are the hallmark of Alzheimer’s disease are
also present in healthy humans.”Amyloid Precursor Protein
(APP), which produces the peptide, exists in various forms in
humans and in other animal species, and is present in tissues
throughout the body. Malins has worked primarily with C. ele-
gans, a common worm that is often used in genetic studies
because of its short life cycle, easily manipulated genes, and the
fact that its entire genome has been sequenced.

The apl-1 gene initiates the production of the protein 
APL-1 in C. elegans—an analogous protein to APP in humans.
APL-1 has been shown to be essential to the survival of C. ele-
gans: when it is absent or non-functional, the animal dies.
Interestingly, when too much of the protein is produced, about
70 percent of the animals also die.

Malins took worms that produced too much APL-1 and
isolated worms with mutations that either suppressed or
enhanced the lethality due to too much APL-1.According to
Malins,“Finding suppressor and enhancer mutations in C. elegans

should lead to conclusions about the function of apl-1—why it
is essential to survival, and what genes, both upstream and down-
stream, are involved in the apl-1 gene pathway.We should also be
able to infer how mutations in other genes in the pathway will
affect the function of apl-1.”

Since APL-1 and APP, are similar, Li and Malins hope
the experimental results will be applicable to human APP.
By understanding the normal function of APP, scientists will
have a better understanding of the malfunctions that produce
Alzheimer’s disease.

Malins’ work in Li’s lab was supported by a highly com-
petitive Beckman Scholarship, a nationwide program support-
ing undergraduate research. He presented his preliminary
research along with other Beckman Scholars at the 2003 meet-
ing of the National Academies of Sciences and Engineering.
Now, with a prestigious Rhodes Scholarship, Malins is continuing
his exploration of neuroscience at Oxford University.

Additional information about research in Li’s lab can be
found at www.bu.edu/biology/Faculty_Staff/li.html.

The Future of the Past
While most graduating seniors have their eyes set only on the
future, archaeologist Terressa Davis, a 2004 graduate, looks
toward the past to inform her understanding of the present.
Davis has found her niche at Boston University, which features
the only independent Department of Archaeology in the coun-
try with East and Southeast Asian archaeology and heritage
management among its many strengths. Drawing on the wide
range of international connections provided by BU’s International
Center for East Asian Archaeology and Cultural History, Davis was
able to spend the summer of 2003 in Cambodia, where she
undertook an archaeological survey and excavation at Angkor
Wat as a member of the University of Hawaii’s Lower Mekong

Focus on Students

Both undergraduates and graduate students are integral to the research

effort at Boston University. Working hand in glove with some of the nation’s

most distinguished scientists and engineers, their inquiries span from mea-

suring the sub-micron world to exploring Mars; from shedding light on how

we can best preserve the heritage of ancient civilizations, to unravelling the 

etiology of Alzheimer’s disease.
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Archaeological Project (LOMAP).This experience supplemented
her already extensive archaeological field training in Spain at BU’s
Field School in Menorca in 2002, and allowed her to work with a
number of people who will be her career-long colleagues in
Southeast Asian archaeology.

While working in Cambodia, Davis gained a deep understand-
ing of the present problems confronting Cambodia’s rich archaeo-
logical heritage: decades of warfare; political and social upheaval;
and a relentless surge in the looting of archaeological sites to feed
the voracious international appetite for antiquities.

Davis built upon this experience to produce a senior honors
thesis entitled “Using the Past to Serve the Present: the Uses and
Misuses of Cambodia’s Archaeological Heritage,” in which she lays
out the changing nature of forces that have seriously threatened the
very existence of Angkor Wat and other major temple complexes of
the ancient Khmer Empire.As a 2004 recipient of Boston
University’s Ada Draper Award for Outstanding CAS Senior
Women and the Mortimer Hays-Brandeis Traveling Fellowship,
Davis will return to Cambodia to continue her field research and
site protection efforts.Working with key Cambodian ministries,
universities, museums, and NGOs, Davis will spend the year docu-
menting the current condition and threats to Khmer sites beyond
Angkor Wat in the more remote corners of the country, and
exploring how better management of archaeological tourism might
be able to generate new sources of funding to provide for both the
conservation and protection needed to save these crucial sites.

For more information about BU’s International Center for East
Asian Archaeology and Cultural History, see www.bu.edu/asianarc/.

Mission to Mars
Two NASA rovers currently exploring Mars feature robotic arms
designed, in part, by Matt Heverly, an aerospace and mechanical
engineering graduate student at Boston University.

Spirit and Opportunity survived rough rides into Mars’ atmo-
sphere at 12,000 miles per hour, successfully landing on January 3
and January 24, 2004, respectively.They are part of the first mission to
have two mobile robots, or rovers, exploring the surface of another
planet simultaneously.

Since landing, the rovers’ panoramic cameras have sent back the
highest resolution pictures ever taken of Mars, and their robotic arms
have examined the planet’s soil and rocks, analyzing their minerals
and chemistry.As of mid-July, with the Martian winter approaching,
Opportunity was exploring a stadium-sized crater known as
Endurance, where it encountered features that scientists believe may
have formed when fluids migrated through fractures, depositing min-
erals. Utilizing its robotic arm to probe increasingly deep layers of
bedrock lining the walls of the crater, the rover has also observed a
puzzling increase in the amount of chlorine, the only element that
dramatically rises with deepening layers.

At the same time Spirit, on the other side of the planet, drove over
a slab of rock outcrop that may represent some of the oldest rocks
observed in the mission so far.The rover, which had already traveled six
times its designed capacity, was preparing to climb the Columbia Hills
backward, a plan devised to relieve pressure on the rover’s front wheel,
which was experiencing increased internal resistance.

Heverly worked on the NASA project for almost two years
while he was a mechanical engineer working for Alliance
Spacesystems, Inc., (ASI) in Pasadena, Calif. He came to BU in 
the fall of 2003 to further study robotics and controls.

Known as instrument deployment devices, each rover arm has
roughly the size and motion capabilities of a human arm, allowing
it to position its four instruments in contact with rocks and soil.
“My duties included portions of the structural design and analysis
of the arm,” says Heverly. He also made most of the mechanical
drawings of the arm and designed portions of the actuators and
contact sensors.

At Boston University Heverly is working with engineering fac-
ulty member Pierre Dupont on an NIH-funded project to develop
new technology for image-guided fetal cardiac surgery.Working
with cardiologists from Children’s Hospital in Boston and engineers
from Philips Medical Systems of Andover, Mass., they are integrating
engineering techniques from robot navigation, control systems, and
acoustics to help guide delicate procedures by which surgeons will
be able to correct malformations of the heart prior to birth.

NASA’s Mars mission also became a virtual laboratory for an
undergraduate class taught by geologist Declan De Paor.The eleven
students in De Paor’s Structural Analysis class analyzed images of an
outcrop at Eagle Crater, taken by Opportunity Rover near its Mars
landing site at Meridiani Planum.The student researchers needed to
develop new analytical techniques to compensate for the oblique
orientation of the rover’s cameras.They also created new methods
to map the spatial orientation of the geological structures, since the
weak magnetic field on Mars makes using a compass almost impos-
sible.Their findings were published in the Journal of the Virtual
Explorer and are available online at www.virtualexplorer.com.au/2004/15.

Up-to-date information about the Mars rovers is available at
www.nasa.gov. For information about the work in Pierre Dupont’s
laboratory, see http://robotics.bu.edu/dupont/index.htm.

Terressa Davis, a recent graduate of BU’s Department of Archaeology, and
archaeologist Stephen Acabado from University of the Philippines were part
of a team that surveyed the Angkor Wat temple complex in Cambodia 
during the summer of 2003. 
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Making Measurements at the
Nanoscale
Another graduate student from the Department of Aerospace and
Mechanical Engineering (AME), Oluwaseyi Balogun, recently won
the Technology Commercialization Institute Prize at Science and
Technology Day 2004. His work with his mentor,AME engineer
Todd Murray, has been directed at improving the accuracy of a
laser-based ultrasonic system to test the mechanical properties of
the nanoscale materials used in microelectronic and micromechani-
cal devices. Because these devices are so small, measurements need
to be taken on a sub-micron scale with extreme precision.

Traditional testing devices rely on applying a force to the
material and detecting a response.The device developed by
Balogun and Murray is noninvasive. It measures mechanical proper-
ties, such as elasticity, with a finely focused laser directed toward the
material.As energy from the laser is absorbed, heat is generated and
the material expands, creating acoustic waves that can be measured.
Balogun’s contribution has been to improve the signal to noise ratio
of the device by using a continuous wave laser, rather than a pulsed
laser, to excite acoustic waves.The new technique makes measure-
ments at a single acoustic frequency at a time.Although he has sac-
rificed some speed (where a measurement using a pulsed laser may
take one second, working through the spectrum with a continuous
wave laser may take 10–30 seconds), Balogun’s system can detect
extremely small material vibrations using this system (in the fem-
tometer range—one quadrillionth of a meter, or about the size of
an atomic nucleus).This is three to four orders of magnitude more
sensitive than is possible with currently available devices.

Balogun and Murray have already filed for a patent on their
device through BU’s Community Technology Fund (CTF), part 
of the University’s Technology Commercialization Institute (TCI).
Led by Robert Ronstadt, vice president of technology commercial-
ization,TCI coordinates the efforts of seven BU organizations inte-
grally involved in technology transfer—CTF, the Photonics Center,
Beacon Photonics, BioSquare Discovery and Innovation Center,
the Fraunhofer Center for Manufacturing Innovation, the 
Entrepreneurial Management Institute, and the Health Care
Entrepreneurship Program.

For information about work in Murray’s lab, see
www.bu.edu/ame/people/faculty/faculty.html#murraybio.

Information about the Community Technology Fund is 
available at www.bu.edu/ctf.

Designing for Life
Every year teams of students in the electrical and computer engi-
neering (ECE) senior design project course take on the challenge
of solving real -world engineering problems posed by companies,
community groups, schools, artists, faculty members, and govern-
ment agencies.The projects they’ve designed, and built, have
included a sounding rocket payload for NASA; training devices
for handicapped adolescents; and a system that allows a sailing
coach to track the dinghies of his team on a laptop from the boat-
house.They’ve developed an instrument that helped the Town of
Brookline, Massachusetts, monitor the quality of the audio signal
produced by a local cable network, and created an open source

(Top) This  false-color image shows “Razorback,” a chunk of
rock that sticks up at the edge of flat rocks in Endurance Crater.
It was taken by the panoramic camera on Opportunity Rover on
July 16, 2004. Scientists believe that these features may be the
result of fluids that at some point moved through fractures in
the rock depositing minerals that over time eroded more slowly
than the rocks.

(Center) An artist’s rendition of the Mars exploration rovers
showing the robotic arm designed, in part, by Aerospace and
Mechanical Engineering graduate student Matt Heverly.

(Bottom) The rock abrasion tool on the robotic arm is used to
grind away the rock’s surface, allowing scientific instruments 
to analyze the rock’s interior.

 



Linux program to simplify recordkeeping for Maine’s 
public schools.

Sometimes the teams garner wide recognition. In 2001 and
2002, teams reached the Washington, DC, finals of the IEEE
Computer Society International Design Competition. In 2003 BU
student team “Innolab” won first place in the illustrations category
of the first-ever National Science Foundation Visualization
Challenge.The team, which included Adam Miezianko, Kristopher
Rambish, Karen Fung, and Zavnura Pingkan, produced Innolab 3D
File Manager.The software program displays the contents of a com-
puter in a unique and beautiful three-dimensional array where files
can be linked and crosslinked in many different ways.

Another ECE student team project recently won first place at
the Eastern Regional Imagine Cup 2004 software design competi-
tion.Team members David Hotchkiss, Benoit Schmitlin,Adam
Kustwan, and Patrick Sexton developed Kitchen.NET, a mobile
software solution for personal kitchen management that includes
recipe, pantry, and shopping list management through a Pocket PC
and ASP.NET technologies.They will compete in Los Angeles for
national honors, and a possible trip to Brazil for the world finals.

Seniors in the departments of aerospace and mechanical, bio-
medical, and manufacturing engineering also participate on project
teams. Biomedical engineering initiated their first senior design
project more than 18 years ago. Projects cover the entire range from
biomaterials to biomedical optics and biomechanics to neurosensory
processing.Aerospace projects have included design and simulation
of a suborbital rocket-powered plane to carry tourists up to the
edge of space and a business jet capable of taking off and landing
vertically from a helipad. Manufacturing engineering seniors gener-
ally work on-site at a local company, such as General Electric,
Beckton Dickinson, or Cisco.Their solutions often have resulted in
process changes and savings of hundreds of thousands of dollars for
their host companies.

Information about senior design products can be found at
www.bu.edu/ame/events/seniorproj04.html (aerospace and mechanical),
www.bu.edu/dbin/bme/undergrad/seniorproject/ (biomedical),
www.bu.edu/dbin/ece/web/undergrad/senior-proj.html (electrical and
computer).
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Screen shots of Innolab, an alternative to
the typical computer desktop, which dis-
plays files in a dynamic three-dimensional
array and reveals multiple relationships
among files. A senior design team project
in the Department of Electrical and
Computer Engineering, Innolab won first
place in the illustrations category for the
Visualization Challenge instituted by the
National Science Foundation in 2003.

 



33Research a t  Bos ton Un ivers i t y 2004

Leonid Levin (Computer Science) received the Kolmogorov
Medal and presented the 2004 Kolmogorov Lecture at the
Computer Learning Research Centre, University of London.

Guido Salvucci (Earth Sciences and Geography) received the
Macelwane Medal of the American Geophysical Union.

Theodore Antoniou (Music) received the Herder Prize for Peace
and Cultural Understanding from the University of Vienna and the
Alfred Toepfer Foundation of Hamburg, Germany.

Stephen Grossberg (Cognitive and Neural Systems) received the
2003 Helmholtz Award for Distinguished Research on Visual
Perception.

Paul Goldberg (Archaeology) received the Alexander von
Humboldt Stiftung Research Award.

The following faculty received Fulbright Awards for 2003–2004:
Juliet Floyd (Philosophy) spent the winter in Vienna documenting
the Vienna Circle, the philosophical group that helped shape 20th-
century Anglo-American philosophy; Janice M. Barrett (Mass
Communication, Public Relations, and Advertising) spent a year at
Ireland’s Dublin City University examining political communica-
tion and media coverage of the peace process in Northern Ireland;
Nancy L. Day (Journalism) taught Russian students, giving them 
a sense of American-style press freedoms; Daniel Gordon Partan
(Law) lectured at Tsinghua University in Beijing on comparative
foreign trade regulation and integration of international law into
domestic law.

Award-Winning Faculty

James Collins (Biomedical Engineering) won a 2004 John
D. and Catherine T. MacArthur Foundation Fellowship.
Informally known as the “genius award,” the fellowship pro-
gram is designed to emphasize the importance of the creative
individual in society.The selection process is rigorous, and
candidates are reviewed solely on the originality and creativ-
ity of their work and the potential they have to do more
such work in the future. Collins is one of 24 individuals to
receive a fellowship this year.

Described by the MacArthur Fellows Program as “a sci-
entist who crosses the boundaries of engineering, mathemat-
ics, and biology to explore the complex mechanisms
regulating biological systems,” Collins draws on both theory
and experiment for his innovative research into understand-
ing how the human body works.

For more information, see www.bu.edu/dbin/bme/
faculty/?prof=jcollins.

H. Eugene Stanley (Center for Polymer Studies) was
elected a member of the National Academy of Sciences;
received the 2004 Boltzmann Award from the International
Union of Pure and Applied Physics Commission of Statistical
Physics; received the Teresiana Medal in Complex Systems
Research, and was awarded the Nicholson Medal of the
American Physical Society during the 2003/2004 academic
year.

In submitting his nomination for the Boltzmann Award,
the signatories—a group that included five recipients of the
Nobel Prize—characterized the research papers produced
during Stanley’s nearly four decades of scientific endeavor as
innovative and original, noting that many of the papers had
“an outstanding impact, some of them even in scientific dis-
ciplines outside of physics.”

For more information about Stanley’s work, see page 27.
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Christopher Ricks (William M. and Sara
B.Warren Professor of the Humanities)
received the Andrew W. Mellon
Foundation Distinguished Achievement
Award and was chosen as Professor of
Poetry at Oxford University.

Farouk El-Baz (Center for Remote
Sensing) received the Nevada Medal from
the Desert Sciences Institute. He was also
commencement speaker and recipient of
an honorary Doctor of Laws degree at 
The American University in Cairo.

Other 2003–2004 Fulbright scholars from Boston University
include: Anne Donohue (Journalism) lectured at East China
Normal University in Shanghai on broadcast and electronic media
journalism; Katherine Johnson (Anthropology/Archaeology)
researched culture and migration at the National Autonomous
University of Mexico in Mexico City; Eric C. Jones (BU
International Honors Program) gave seminars for the U.S.-
Germany International Education Administrators Program at the
German Fulbright Commission in Berlin; Sam H. Kauffmann
(Film and Television) produced a documentary on AIDS orphans
and lectured on video production at Makerere University in
Kampala, Uganda; Jeanne Ellen Koopman (African Studies
Center) lectured on environmental economics at Cheikh Anta
Diop University in Dakar and participated in smallholder irrigation
projects; Lisa A. Urkevich (Music) researched the musical culture
of the Arabian Peninsula at Kuwait University.

Maureen Raymo (Earth Sciences), Quianshen Bai (Art History),
Larry Sulak (Physics), and Irene Good (Writing) were elected
Guggenheim Fellows.

Susan Eckstein (Sociology) was elected a MacArthur Fellow.

Alan Strahler (Geography) was elected a Fellow of the American
Association for the Advancement of Science.

Antonio Castro Neto and Andrew Cohen (Physics) were
elected Fellows of the American Physical Society.

Raj Mohanty and Martin Schmaltz (Physics) were chosen as
Sloan Fellows.

Salomon Amar (Periodontology and Oral Biology) has been
named to the Federal Drug Administration’s Dental Products Panel.

Arlene Ash (General Medicine) received the Aetna Susan B.
Anthony Award for Excellence in Research on Older Women.

Lewis Braverman (Endocrinology, Diabetes, and Nutrition)
received the first Thyroid Pathophysiology Medal ever awarded by
the American Thyroid Association.

Haralambos Gavras (Hypertension) has received the 2004 Franz
Volhard Award from the World Heart Federation and the
International Society of Hypertension.

Lucia M.Vaina (Biomedical Engineering) received the Rientro
dei Cervelli Award from the Ministry of Education in Italy.

Barry Zuckerman (Pediatrics) received the Public Policy and
Advocacy Award from the Ambulatory Pediatric Association.

Graduate Student Awards

Graduate students have pulled in an impressive number of Fulbright
Awards during the 2003–2004 academic year. In addition to
Christopher Annear (see page 16), Fulbright awardees include
Corneliu N. Marian, studying economics in Romania; Maureen
M. Minder, teaching English as a second language in Germany;
Natasha T. Seaman, researching art and architectural history in
the Netherlands; and Christal K.Whelan, studying anthropology
in Japan.Also, Alex P. Ortolani was chosen as one of fifteen Luce
Scholars in the nation. He will live and work in Asia during the
coming year.

2004–2005 Fulbright awardees include: Melanie J. Adley and
Jacob B. Morrow, who will be working as teaching assistants in
Germany; Laura Meyer, who will study philosophy and religion
in Japan; Anna Winestein, who will study economics in
Switzerland with a Fulbright Foreign Government Grant; and
Shelby Carpenter, who has been awarded a Fulbright-Hays
Doctoral Dissertation Research Abroad grant to support her work
in Gambia and Sierra Leone.

Tejal Desai (Biomedical Engineering) was
named one of Popular Science magazine’s “Brilliant
10” and Woman of the Year by India New England.
NanoZone, an NSF-sponsored museum exhibi-
tion, traces the events, beginning in childhood,
that launched her career as a biomedical engineer.
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I hope you have enjoyed learning

about some of our current research

activities in this issue of Research
at Boston University. The graph of

our sponsored programs revenue

presented on this page speaks to

the remarkable upsurge in research

activity in recent years on both the

Medical and the Charles River

Campuses; this year the University

received over 1,600 new awards. 

The significant and notable spike in

the 2003–2004 numbers is at least in part due to one major award

of approximately $128 million from the National Institutes of Health 

to fund construction of a National Center for Emerging Infectious

Diseases and Biodefense. The award is to the Boston University

Medical Center—a consortium of Boston University and Boston

Medical Center—with Medical Campus Associate Provost Mark

Klempner as the principal investigator. This building is still in the plan-

ning stage, and we hope to be able to tell you more about it and the

research that will take place inside in a future edition of the magazine.

Impressive as the revenue numbers for sponsored programs are,

also hidden within them is another important indicator for our future

strength and growth as a research-intensive institution: We are seeing

a significant recent increase in interdisciplinary collaboration among

researchers from diverse disciplines. 

In selecting the articles for this issue of Research at Boston
University we aimed to provide a flavor of the variety of interdiscipli-

nary scholarly activity that is under way. Boston University has

brought together a dynamic mix of biomedical engineers, bioinformat-

ics researchers, chemists, and biologists who will work together on

interdisciplinary projects in the new Life Science and Engineering

Building and adjacent renovated laboratories. Researchers in the

CenSSIS and CISE teams are applying new technologies to help peo-

ple with disabilities. Advanced computational approaches are integral

to studies of the human genome and cell cycles. Ecological biologists

are working hand-in-hand with computational scientists and ecologi-

cal economists. Research on malaria in Africa involves historians as

well as epidemiologists. I encourage you to browse our website

http://www.bu.edu/research/ for more information on our numer-

ous individual department and center research activities.

Our NSF-funded Integrative Graduate Education and Research

Traineeship (IGERT) awards, in bioinformatics and in high-performance

computational science, help us to train graduate students and post-

doctoral fellows at the intersections of biology and information 

sciences and across the fields of computational science and engi-

neering. Graduate students are strongly encouraged to consider inter-

disciplinary projects with faculty from different departments.

We are excited and energized by the opportunities ahead and look

forward to sharing more of our success stories with you in next

year’s issue.

Carol Simpson

Associate Provost for Research & Graduate Education
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Aram V. Chobanian, President ad interim
David K. Campbell, Provost ad interim
Thomas J. Moore,Acting Provost, Medical Campus

Selected Research Centers and Institutes
Center for Advanced Biotechnology
Center for Advanced Genomic Technology
African Studies Center
African Presidential Archives and Research Center
Aging Research Center
Alzheimer’s Disease Center
Amyloid Treatment and Research Program
Animal Model Research Center
Aphasia Research Center
Center for Archaeological Studies
Institute for Astrophysical Research
Center for BioDynamics
Biomedical Imaging Center
Biomolecular Engineering Research Center
Cancer Research Center
Cardiovascular Proteomics Center
Center for Chemical Methodology & Library Development
Communication Research Center
Center for Computational Science
Institute on Culture, Religion, and World Affairs
International Center for East Asian Archaeology

and Cultural History
Center for Ecology and Conservation Biology 
Institute for Economic Development
Center for Energy and Environmental Studies
Center of Excellence in Sickle Cell Disease
Framingham Heart Study Institute
Gerontology Center
Fraunhofer Center for Manufacturing Innovation
Health and Disability Research Institute
Health Care Management Research Center
Hearing Research Center
Center for Human Genetics
Center for Information and Systems Engineering
Center for International Health
Center for Integrated Space Weather Modelling
Center for Law and Health Sciences
Center for Law and Technology
Center for Memory and Brain
Memory Disorders Research Center
Center for Nanoscience and Nanobiotechnology
NeuroMuscular Research Center
Center for Neurorehabilitation
Frederick S. Pardee Center for the Study of the

Longer-Range Future
Photonics Center
Center for Polymer Studies
Center for Psychiatric Rehabilitation
Center for Rehabilitation Effectiveness
Center for Remote Sensing
Science and Mathematics Education Center

Slone Epidemiology Center
Center for Space Physics
Center for Subsurface Sensing & Imaging Systems
Center for Transportation Studies
Whitaker Cardiovascular Institute

For a complete list of centers and institutes at 
Boston University, with links to their websites, see 
www.bu.edu/academics/centers/index.html.

Students
15,820 undergraduates, 10,761 graduate students

Faculty and Staff
2,538 full-time faculty, 996 part-time faculty, 5,553 staff

The Campus
132 acres, 348 buildings, 473 classrooms, 1,827 laboratories

Computing Facilities

Supercomputers
IBM pSeries 690 with 112 processors
IBM pSeries 655 with 48 processors
IBM xSeries Linux Cluster with 108 processors

Specialized High-Performance Computer Laboratories
Deep Vision Display Wall
Access Grid Conference Facility
Computer Graphics Laboratory
LIVE: Laboratory for Virtual Environments

High-Performance Networking
Northern Crossroads (NoX)
Internet2 Abilene

Computing Labs
UNIX, Mac, and PC systems clusters
Residential Computer Resource Centers
More than thirty additional departmental computer laboratories

Libraries
23 libraries and special collections
(2.3 million volumes, 30,067 periodicals,
4.4 million microform units)

Research
Sponsored Programs Revenue:
2003/2004–$452.3 million (as of 6/30/04)

Financial Resources
Endowment: $636.7 million 
Total assets: $2.5 billion

Enrollment and staffing figures as of 12/30/03,
all other figures as of 6/30/03 unless otherwise noted.

Boston University at a Glance
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Eleonora Z. Vidolova, an undergradu-
ate in the Department of Electrical and
Computer Engineering, is working with
a cross-disciplinary team in the Center
for Subsurface Sensing and Imaging
Systems. The researchers are develop-
ing a new technology to measure the
density of live corals in their natural
underwater environment. Such density
measurements can provide important
information about the history of sur-
face ocean temperatures and help us
better understand climate change.

Research at Boston University is published annually by the
Office of the Provost. The publication draws from the enor-
mous range of current research at Boston University, com-
prising diverse projects supported by more than $452.3
million in external funding in FY2004. Opinions expressed do
not reflect the official view of the University. Use of trade
names implies no endorsement by Boston University. For per-
mission to reprint text from Research at Boston University,
contact the Office of the Associate Provost for Research and
Graduate Education at 617-353-6851, research@bu.edu, or 
One Sherborn Street, Boston, Massachusetts 02215.
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please see www.bu.edu/research.
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