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DaviD P. NortoN became vice president for 
research at the University of Florida in January 2012 after 
serving as associate dean for research in the UF College 
of Engineering since 2009. He is also a professor in the 
Department of Materials Science and Engineering.

Norton came to UF in 2000 after 11 years at Oak 
Ridge National Laboratory.

His research interests primarily focus on electronic, 
photonic and magnetic thin-film materials.

He conducted his undergraduate and graduate studies 
within the Department of Electrical and Computer 
Engineering at Louisiana State University, receiving his 
doctorate in 1989.

It is my distinct privilege to serve as vice president for 
research at the University of Florida. Building upon the 
achievements of my predecessor, Dr. Winfred Phillips, 
the UF Office of Research strives to enhance the success 

of researchers across the campus as they seek to explore unan-
swered questions, create new ideas, formulate new inventions 
and translate discoveries into new technologies.

The University of Florida continues to be a major player 
among research universities. In a recent survey conducted by 
the National Science Foundation, UF ranked 14th among 
public universities in the United States in total research expen-
ditures. Despite the difficult economic climate, UF faculty 
secured more than $619 million for research last year, the 
majority coming from federal agencies through competitive 
peer-reviewed processes. The talents and efforts of the faculty 
make it possible for UF to compete at the highest level.

Research at the University of Florida is advancing our 
fundamental understanding of the world in which we live, 
generating creative breakthroughs that lead to technologies 
with positive benefit, positively impacting the education of our 
students and creating opportunities for economic growth in 
Florida.

Our prowess as a research university is playing a signifi-
cant role in attracting innovative companies to the Gainesville 
area. The recent announcement that the India-based software 
company MindTree Limited has chosen Gainesville for its 
U.S. development center with plans to create at least 400 jobs 
bears this out. Companies looking to be at the leading edge 
of ideas and innovation, whether an up-and-coming start-up 
or an established firm competing in a highly competitive and 
dynamic market, are attracted to UF in order to tap into our 
pipeline of ideas and creative people. 

The recently opened Innovation Hub and associated 
efforts within the surrounding Innovation Square continue to 
be major catalysts for entrepreneurial pursuits that will reap 
significant benefits to the university, the city and the state. 
Activities in commercialization and technology transfer pro-
vide tangible benefits to society and the economy.

Interdisciplinary and cross-disciplinary efforts will remain 
key elements in competing at the forefront of most research 
fields. The Office of Research facilitates efforts by UF 
researchers to seek collaborations outside their own discipline 
to improve the effectiveness and impact of their own research 
and enhance competitiveness in securing funding. This 
requires cooperation and communication across boundaries 
that define traditional disciplines.

A large university such as UF, with 16 colleges on the same 
campus, provides for a significant advantage in facilitating 
interdisciplinary research as complementary expertise likely 
exists on this campus. We will continue to make investments 
into research infrastructure in order to maintain our competi-
tive edge. The UF Research and Academic Center at Lake 
Nona and the Clinical and Translational Research Build-
ing, projects currently under construction, are just the latest 
examples of the type of interdisciplinary facilities needed to 
compete in research in the 21st century. 

Moving forward, the importance of a highly skilled and 
educated workforce along with the research institutions that 
produce them has become evident and recognized. The Uni-
versity of Florida is uniquely poised to address this need to the 
benefit of the state and nation.

My previous experience as associate dean for research in 
the College of Engineering served me well in preparing for the 
position of vice president for research. Engineering is by its 
very nature highly interdisciplinary. Engineers don’t typically 
care what sector a solution comes from, only that it works, and 
works well. I was fortunate to work with a collection of highly 
talented and motivated people whose interests range from devel-
oping unmanned vehicles to curing disease with engineered 
nanoparticles. This introduced me to many parts of campus 
well outside of engineering. Working to enhance the success of 
researchers in engineering was awesome, doing the same for the 
entire campus even more so.
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Parkinson’s treatment shows Positive 
results in clinical testing

Researchers from the University of 
Florida and 14 additional medical centers 
report that deep brain stimulation (DBS) is 
effective at improving motor symptoms and 
quality of life in patients with advanced 
Parkinson’s disease.

The study, sponsored by 
St. Jude Medical, Inc., tested 
the safety and effectiveness 
of a constant current DBS 
device developed by St. Jude 
Medical to manage the symp-
toms of Parkinson’s disease. 
The device aimed to reduce 
tremors, improve the slowness 
of movement, decrease the 
motor disability of the dis-
ease and reduce involuntary 
movements called dyskinesia, 
which are a common side 
effect of Parkinson’s drugs.

After treatment, analysis 
of 136 patient diaries revealed 
longer periods of effective 
symptom control — known 
as “on time” — without 
involuntary movements. 

“On time” for patients 
who received stimulation 
increased by an average of 
4.27 hours compared with an 
increase of 1.77 hours in the 
group without stimulation. 
Patients also noted overall 
improvements in the qual-
ity of their daily activities, 
mobility, emotional state, 
social support and physical 
comfort.

 “This study validates the 
use of mild electrical currents 
delivered to specific brain 
structures in order to improve 
Parkinson’s disease in select 
patients with advanced symp-
toms,” said Dr. Michael S. 
Okun, first author of the 
study, administrative director 
of the UF College of Medi-
cine’s Center for Movement 
Disorders and Neurorestora-
tion, and the National Medi-
cal Director for the National 

Parkinson Foundation. Only 
patients who have had Par-
kinson’s disease for five years 
or more were included in the 
study. They were randomly 
assigned to a control group 
that delayed the onset of 
stimulation for three months, 
or a group whose stimulation 
began shortly after surgery. 
All patients were followed for 
12 months.

The deep brain stimula-
tion procedure involves 
surgeons implanting small 
electrodes into an area of the 
patient’s brain that controls 
movement. The electrodes 
are connected to a device 
precisely programmed to use 
mild electrical current to 
modulate problematic brain 
signals that result in move-
ment problems.

Today’s voltage-controlled 
DBS devices deliver pulses of 
current that vary slightly with 
surrounding tissue changes. 
The DBS devices tested in 
this study are intended to 
provide more accurate deliv-
ery and control of the electri-
cal pulses.

“We are committed to driv-
ing research that will provide 
solutions for physicians and 
their patients whose needs are 
currently unmet,” said Rohan 
Hoare, president of St. Jude 
Medical Neuromodulation 
Division. “These results are 
significant as they offer evi-
dence that stimulation with 
the Libra constant current sys-
tem enabled patients to have 
better motor control and an 
improvement in their quality 

Scan the QR code with your smart-
phone to see video about this research.

of life when compared to the 
control group.”

The U.S. Food and Drug 
Administration approved the 
use of DBS for Parkinson’s 
disease in 2002. At least 
500,000 people in the United 
States suffer from Parkinson’s, 
with about 50,000 new cases 
reported annually, according 
to the National Institute of 
Neurological Disorders and 
Stroke. These numbers are 
expected to increase as the 
average age of the population 
rises.

“The study answered some 
very important questions con-
cerning cognition and mood 
with lead implantation (alone) 
versus implantation with 
stimulation. It also refutes the 
hypothesis that DBS increases 
depressive symptoms,” said 
Dr. Gordon H. Baltuch, a 
professor of neurosurgery 
in the Perelman School of 
Medicine at the University 
of Pennsylvania and a study 
author. 

Comparable with other 
large DBS studies, the most 
common serious adverse event 

revealed was infection, which 
occurred in five patients. 
Likewise, some participants 
also reported an increase in 
the occurrence of slurred 
speech, known as dysarthria.

“Technology is on the 
move, and we expect to see 
continued improvements 
to DBS approaches, equip-
ment and materials,” said 
Okun, who is also affiliated 
with UF’s McKnight Brain 
Institute. 
Michael S. Okun,  
okun@neurology.ufl.edu

John Pastor

College of Medicine
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uF astronomer Plays a role in  
kePler’s big Find

Using data from NASA’s Kepler mission, 
a team including a University of Florida 
astronomer has discovered two new planets 
orbiting distant double-star systems.

The team announced their 
discovery of the newly con-
firmed planets, Kepler-34b 
and Kepler-35b, at the 219th 
meeting of the American 
Astronomical Society and in 
the online edition of the jour-
nal Nature. 

The two planets orbit a 
binary star — a pair of gravi-
tationally bound stars that 
orbit each other. Theorists 
have long predicted the exis-
tence of such circumbinary 
planets, but none have been 
observed until the discovery 
of Kepler 16-b. 

The new discoveries con-
firm that circumbinary plan-
ets are fairly common in our 
galaxy. 

“We have long believed 
these kinds of planets to be 

possible, but they have been 
very difficult to detect for 
various technical reasons,” 
said Eric Ford, UF associate 
professor of astronomy. 

Both planets are low-den-
sity gas giants, comparable in 
size to Jupiter, but with much 
less mass. Kepler-34 can com-
plete a full orbit in 288 ter-
restrial days. 

Kepler-35 completes its 
orbit around the stars much 
faster — just 131 days.

The astronomers believe 
the planets are made primar-
ily of hydrogen and are too 
hot to sustain life.

“Circumbinary planets 
can have much more complex 
climates, since the distance 
between the planet and each 
star changes significantly 

during each orbital period, 
the length of an alien planet’s 
year,” Ford said. “For Kepler-
35b, the amount of incoming 
starlight changes by over 50 
percent within a single Earth- 
year. For Kepler-34b, each 
Earth-year brings ‘summers’ 
with 2.3 times as much star-
light as winters.” 

Compare that to Earth, 
where the amount of sunlight 
heating the Earth over the 
course of a year varies by only 
6 percent, he said.

NASA’s Kepler mission, 
which began in March 2009, 
uses a 1-meter space telescope 
trained on one small portion 
of the Milky Way for several 
years. Astronomers analyze 
data from the telescope for 
periodic dimming that indi-
cates a planet crossing in 
front of its host star. The mis-
sion’s goal is to find the fre-
quency of Earth-size planets 
in the habitable zone of their 

College of Liberals Arts and Sciences

host stars — where a planet 
might have liquid water on its 
surface.

Most Sun-like stars in 
the galaxy are not alone, like 
the Earth’s sun, but have a 
“dance partner,” forming a 
binary system or binary star. 
Kepler has already identified 
about 2,165 eclipsing binaries, 
of the more than 160,000 
stars being observed.

NASA originally planned 
to stop receiving data from 
the Kepler spacecraft in 
November 2012, but astrono-
mers are practically begging 
NASA to extend the mission, 
Ford said.

“Kepler is revolutioniz-
ing so many fields, not just 
planetary science,” he said. 
“It would be a shame not to 
maximize the scientific return 
of this great observatory. 
Eric Ford, eford@astro.ufl.edu

Javier Barbuzano

uF engineers use microsurgery to study 
the mechanics oF a cell

A team of researchers in UF’s chemical 
engineering department have taken a novel 
approach to exploring the inner mechanics of 
a living animal cell.

College of Engineering

Using laser scissors to 
make a precise microscopic 
cut, Jun Wu, a doctoral stu-
dent in chemical engineering, 
carefully sliced one of the 
stiff spindly spokes that grow 
out from a cell’s architectural 
hub, the centrosome, to find 
out how a cell finds its center.

“There are really two 
schools of thought about how 
microtubules work together to 
move the centrosome to the 
center of the cell,” explained 
Richard Dickinson, professor 
and chair of UF’s chemical 

engineering department, who 
is the senior author on the 
research paper. “One view 
is that the spokes, or micro-
tubules, push the centrosome 
toward the center as they 
grow out from the hub and 
push against the cell’s outer 
membrane. The other view 
is that the microtubules pull 
the centrosome into place 
using tiny molecular motors 
arranged in a series along the 
microtubules’ length.

“When cut, one of the ends 
would always bend further 

rather than snapping straight,” 
said co-author Tanmay Lele, 
assistant professor of chemical 
engineering. 

And that told the team 
they were onto something.

The reaction implied that 
the microtubules were under 
tension, a bit like a stretched 
rubber band, and that they 
were pulling rather than 
pushing the centrosome.

“It tells us something 
important about how cells 
locate their center,” said 
Dickinson. “Like a game of 
tug-of-war, with the micro-
tubules acting as the ropes, 
the motors pull on the micro-
tubules extending from both 
sides of the centrosome.” 

When the centrosome is 
off-center, the longer micro-
tubules on the side farthest 
from the cell edge pull harder 
and thereby always bring 
the centrosome back toward 
the center.  And that can be 
important for understanding 
how cells replicate and carry 
out other biologically vital 
missions. 

The full report on the 
team’s study was published 
in the online edition of the 
journal Molecular Biology of 
the Cell.
Richard Dickinson, dickinso@ufl.edu 

Tanmay Lele, tlele@che.ufl.edu

Donna Hesterman
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education helPs soldiers battle back Pain

A program of core-strengthening exercises 
was no better than traditional sit-ups for pre-
venting back pain in soldiers, according to a 
new University of Florida study. But combin-
ing exercise programs with a brief educational 
session on back pain management did lower the 
incidence of treatment for back pain.

“It was our hypothesis that 
the core stabilization exercises 
would have some protec-
tive effect for back pain and 
maybe the combination of 
the core stabilization exercises 
and the education program 
would be the most effective, 
but as it turns out, adding 
the education to either of the 
exercise programs was the 
only place where we saw the 
benefit,” said lead investigator 
Steven George, an associate 
professor in the UF College 
of Public Health and Health 
Professions’ Department of 

Physical Therapy.
Low back pain is among 

the most frequent causes of 
medical visits and lost-duty 
time in the Military Health 
System, said co-investigator 
Lt. Col. John Childs, director 
of musculoskeletal research at 
Keesler Air Force Base.

Core exercises target 
several muscle groups that 
support the spine, includ-
ing abdominal muscles, back 
muscles, side muscles and 
muscles that attach to the 
pelvis. The military typi-
cally uses traditional lumbar 

College of Public Health and Health Professions
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training, which exercises 
only the abdominal muscles 
through sit-ups and crunches, 
George said.

“Core stabilization exer-
cises are considered to be a 
more balanced approach to 
lumbar training so that’s why 
we and others have thought 
that core exercises would be 
better at preventing back 
pain and that may be, but it 
just wasn’t the case in this 
study,” George said.

The Prevention of Low 
Back Pain in the Military, or 
POLM, study involved 4,325 
U.S. Army soldiers stationed 
at Fort Sam Houston in 
Texas who were completing 
a program for combat medic 
training. Participants were 
randomized by company into 
one of four treatment groups 
of exercises alone, or exer-
cises paired with educational 
sessions. 

The exercise programs 
were completed as a group 
under the supervision of a 
drill instructor once a day, 
five days a week for 12 weeks. 
The education program con-
sisted of one 45-minute group 
session led by study personnel 
that provided information on 
low back pain and strategies 
for recovering from mild back 
injury.

“Part of the education is 
just to get people to under-
stand the difference between 
when pain indicates true 
injury, which is usually only 
in the very early stages, and 
when pain is just a linger-
ing signal, but you can still 
be active,” George said. “We 
need to get people moving 
even when they’re in pain 
because if we wait until 
they’re pain-free they can 
become out of shape.”

The researchers tracked 
participants’ incidence of low 
back pain for two years fol-
lowing the intervention using 
a military health care utiliza-
tion database. There was no 
difference in health care visits 
for back pain in the treatment 
groups who received exercises 
only, but among the groups 
who also received the educa-
tion program, there was a 
3-percent decrease in seeking 
health care for low back pain. 

The decrease may seem 
small, researchers say, but 
because back pain is such a 
common health issue in the 
military, even a small decrease 
could lessen the burden on 
the health care system.
Steven George, szgeorge@phhp.ufl.edu

 Jill Pease

Steven George, associate professor and assistant chair of the 
Department of Physical Therapy at the University of Florida.

Scan the QR code with your 
smartphone to see video about 
the Kepler research.Ly

ne
tte

 C
oo

k



8 Spring 2012

Extracts

beneFicial bacteria helP keeP Florida 
coral healthy

Researchers at the University of Florida 
and Mote Marine Laboratory have identified 
bacteria that could potentially help corals 
resist the devastating disease white pox.

The findings could help 
maintain the health of 
Florida’s coral reefs, which 
bring in billions of dollars 
to the state annually and are 
important for tourism, fisher-
ies, shoreline protection and 
pharmaceutical research.

“Coral reefs are a major 
attraction for tourists in 
Florida,” said Max Teplitski, a 
microbiologist and an associ-
ate professor at UF’s Institute 
of Food and Agricultural 
Sciences. 

Unfortunately, in the past 
20 years, they have been 
degrading due to global 
environmental changes and 
direct human impacts, like 
overfishing. Disease wipes 
out stressed corals in South 
Florida too, he said.

Institute of Food and Agricultural Sciences

White pox is caused by 
Serratia marcescens, a bac-
terium commonly found in 
animal feces that is harmful 
to a variety of animals and 
plants.

To combat white pox, 
Teplitski and a team of 
researchers began studying 
the interactions between the 
pathogen that causes the 
malady and other microor-
ganisms that live on corals.

Corals are ancient crea-
tures that recruit microor-
ganisms such as bacteria to 
protect themselves from dis-
ease. Animals known as pol-
yps build their characteristic 
structure.

In the study, the research-
ers screened several hundred 
bacteria for their ability to 

help ward off white pox and 
found four bacteria that 
stopped white pox disease 
progression under controlled 
laboratory conditions and, to 
some degree, protected the 
polyps from getting sick.

Based on these results, 
scientists may begin check-
ing individual polyps for the 
presence of beneficial bacteria 
before introducing them into 
a reef system as part of coral 
reef restoration.

Kim Ritchie, senior sci-
entist and manager for the 
marine microbiology program 
at Mote Marine Laboratory in 
Sarasota, said Florida’s coral 
reefs are some of the sickest in 
the world.

“They seem to be in the 
worst shape,” said Ritchie, a 

co-author of the study. “But 
the more we can learn about 
the balance of beneficial bac-
teria and pathogenic bacteria, 
the easier it will be to help 
the coral reefs in the Keys 
become healthier.”

The research was funded 
by sales of Protect Our Reefs 
specialty license plates, a 
statewide program adminis-
tered by Mote Marine Labo-
ratory Inc.
Max Teplitski, maxtep@ufl.edu 

Kim Ritchie, ritchie@mote.org

Robert H. Wells

Polyps growing in a UF laboratory.
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hellbender salamander study seeks 
answers For global amPhibian decline

A new study co-authored by University 
of Florida researchers on the endangered 
Ozark Hellbender giant salamander is the 
first to detail its skin microbes, the bacteria 
and fungi that defend against pathogens.

Published in the online 
journal PLoS One, the study 
details changes in the sala-
mander’s declining health and 
habitat, and could provide 
a baseline for how changing 
ecosystems are affecting the 
rapid decline of amphibians 
worldwide.

“Scientists and biologists 
view amphibians as kind of 
a ‘canary in the coal mine’ 
and their health is often used 
as a barometer for overall 
ecosystem health, including 
potential problems that may 
affect humans,” said study co-
author Max Nickerson, herpe-
tology curator at the Florida 
Museum of Natural History 
on the UF campus.

More than 2 feet long, the 
Ozark Hellbender is one of 

the largest salamander spe-
cies in the United States. Its 
unusual biological character-
istics include the ability to 
regenerate injured or missing 
body parts.

In the new study, lead 
author Cheryl Nickerson, a 
professor at Arizona State 
University, along with NASA 
and UF scientists, cultured 
and identified microorgan-
isms from abnormal and 
injured tissue on the salaman-
ders searching for pathogens 
that may be causing the lack 
of regeneration and popula-
tion decline.

The researchers found 
several potentially danger-
ous pathogens, including 
Aeromonas hydrophila, a 
bacterium scientists believe 

is associated with disease and 
death in both amphibians 
and fish.

While many different 
pathogens were found in 
the injured tissue, no single 
organism was found to be 
responsible for the lack of 
regeneration. Researchers 
believe the occurrence of 
abnormalities and injury in 
the Ozark Hellbender may 
have many contributing fac-
tors, including disease and 
habitat degradation.

“If you don’t understand 
an amphibian’s skin you don’t 
understand the amphibians,” 
Nickerson said.

Scientists have known 
about the remarkable powers 
of salamander regeneration 
for more than 200 years, 
but beginning in the 1980s, 
researchers noticed a sharp 
decline in the Ozark Hell-
bender population. They 
also found a specific popula-
tion from the North Fork 

Florida Museum of Natural History

of Missouri’s White River 
was declining dramatically 
and losing the ability to 
regenerate.

“We were finding animals 
with no legs that were still 
alive with flesh wounds or 
bones sticking out of limbs,” 
Nickerson said.

“Looking at the microor-
ganisms on their skin can help 
us understand why these ani-
mals aren’t regenerating at the 
rate we’re used to seeing, and 
may lead to conclusions about 
population declines,” he said.

The U.S. Fish and Wildlife 
Service has now added the 
Ozark Hellbender to the fed-
eral endangered species list. Its 
species name is Cryptobranchus 
alleganiensis bishopi.

Stanley Trauth, curator of 
amphibians and reptiles in 
the department of biological 
sciences at Arkansas State 
University, said public aware-
ness of the species is increas-
ing, and Hellbenders have 
recently been successfully 
bred for the first time in cap-
tivity at the St. Louis Zoo.

Nickerson said the Ozark 
Hellbender’s fossil record goes 
back 161 million years and 
it represents one of the most 
ancient lines of amphibian 
life.

“This is the most ancient 
group of salamanders that 
we know of,” Nickerson said. 
“They have been through a 
lot and we want to find out 
what these changes mean.”
Max Nickerson, maxn@flmh.ufl.edu

Logan Gerber
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global warming delays natural Patterns 
oF glaciation

Unprecedented levels of greenhouse gases 
in the Earth’s atmosphere are disrupting nor-
mal patterns of glaciation, according to a 
study co-authored by a University of Florida 
researcher.

The Earth’s current warm 
period that began about 
11,000 years ago should give 
way to another ice age within 
about 1,500 years, accord-
ing to accepted astronomical 
models. However, current 
levels of carbon dioxide are 
trapping too much heat in 
the atmosphere to allow the 
Earth to cool as it has in its 
prehistoric past in response 
to changes in Earth’s orbital 
pattern. 

The research team, a col-
laboration among University 
College London, University of 

Cambridge and UF, said their 
data indicate that the next ice 
age will likely be delayed by 
tens of thousands of years.

The study was published in 
the journal Nature Geoscience.

That may sound like good 
news, but it probably isn’t, 
said Jim Channell, distin-
guished professor of geology 
at UF and co-author.

“Ice sheets like those 
in western Antarctica are 
already destabilized by global 
warming,” said Channell. 
“When they eventually 
slough off and become a part 

College of Liberal Arts and Sciences

satellite imagery helPs researchers track, 
Potentially control, disease

Using satellite images to measure night-
time light levels streaming from West Afri-
can cities could prove to be an important 
new tool in fighting the spread of measles, 
according to a new study. 

Emerging Pathogens Institute

Researchers say the method 
could be used to control other 
diseases such as meningitis 
that spread quickly through 
dense populations.

The research team, includ-
ing a scientist from the Uni-
versity of Florida, analyzed 
nighttime satellite images of 
three cities in Niger taken 
between 2000 and 2004, and 
found that seasonal population 
surges correlated strongly with 
local measles epidemic out-
breaks recorded for the same 
period. The epidemics kill 
thousands annually in West 
Africa, although the disease 
has been largely eradicated in 
the U.S. through longstanding 
immunization programs.

The research, published 
in the journal Science, shows 
that satellite images of city 
lights can reliably predict a 
likely outbreak by indicating 
where the highest concentra-
tions of people are. In Niger, 
measles outbreaks occur when 
people crowd into the cities 
during the dry season each 
year to find work. Until now, 
there has been no way to 
assess how many people were 
moving into the cities and 
where the highest concentra-
tions of people were.

“In the U.S., light lev-
els would saturate satellite 
imagery to the point that it 
couldn’t tell us much about 
the details of population 
distribution within a city,” 
said study co-author Andrew 
Tatem, a UF assistant profes-
sor of geography who special-
izes in spatial data modeling 
and analysis. “But in Niger, 

when people gather in num-
bers and turn on electric light-
ing or light fires at night, you 
can see it from outer space.”

The researchers used data 
from the National Oceanic 
and Atmospheric Administra-
tion that is available to the 
public online, but finding 
enough moonless, cloud-free 
images of Niger’s night sky 
was a challenge.

“The satellite data gave us 
an entirely different kind of 
information that we didn’t 
have before,” said Nita Bharti, 
the study’s lead author and 
a postdoctoral researcher at 
Princeton University. Each 
of the 150 images chosen for 
the study was a snapshot in 
time. But viewed chronologi-
cally, the images showed how 
the concentration of people 
shifted from rural areas into 
the city.

The association between 
high population density and 
the spread of measles is well 
documented in pre-vaccina-
tion industrialized nations, 
but only suspected in Niger, 
where a lack of infrastruc-
ture and poorly understood 
migratory populations make 
traditional immunization 
programs a challenge, she 
said. Bharti and her team 
worked closely with Niger’s 
minister of health during the 
study, and the measles vac-
cination unit leader from Epi-
centre, the research branch 
of Doctors without Borders, 
France.
Nita Bharti, nbharti@princeton.edu 

Andrew Tatem, atatem@ufl.edu

Donna Hesterman

University of Florida researcher Andrew Tatem (left) and Nita Bharti of 
Princeton University pose with an image generated from light level data 
in their study of how measles were spread in three cities in West Africa.
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of the ocean’s volume, it will 
have a dramatic effect on sea 
level.” Ice sheets will con-
tinue to melt until the next 
phase of cooling begins in 
earnest.

The study looks at the 
prehistoric climate-change 
drivers of the past to project 
the onset of the next ice age. 
Using astronomical models 
that show Earth’s orbital 
pattern with all of its fluctua-
tions and wobbles over the 
last several million years, 
astronomers can calculate the 
amount of solar heat that has 
reached the Earth’s atmo-
sphere during past glacial and 
interglacial periods.

“We know from past 
records that Earth’s orbital 
characteristics during our 
present interglacial period 

are a dead ringer for orbital 
characteristics in an inter-
glacial period 780,000 years 
ago,” said Channell. The 
pattern suggests that our 
current period of warmth 
should be ending within 
about 1,500 years.

However, there is a much 
higher concentration of 
greenhouse gases trapping 
the sun’s heat in the Earth’s 
atmosphere now than there 
was in at least the last several 
million years, he said. So the 
cooling that would naturally 
occur due to changes in the 
Earth’s orbital characteristics 
is unable to turn the tempera-
ture tide.

 Over the past million 
years, the Earth’s carbon 
dioxide levels, as recorded in 
ice core samples, have never 
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go big or stay home?
UF aerospace engineers beg to differ.

Traditional satellites cost too much money and take 
too long to build, says Norman Fitz-Coy, director of the 
Advanced Space Technologies Research and Engineering 
Center at UF.

So much so, he says, that by the time we get them into 
space, they are old technology.

Fitz-Coy leads the team that has just put the finishing 
touches on a 4-inch cube satellite designed and built by 
researchers at UF’s Small Satellite Design and Development 
Lab. It’s the sort of technology that could be used in the 
future for everything from forestry management to national 
security.

But keeping a tiny little satellite “righted” as it orbits the 
Earth 300 miles away can be a challenge. Smaller satel-

lites are cheaper to build and launch, but they also get 
knocked around in space. So UF’s design team came 

up with an innovative system that allows Swamp-
Sat to adjust its flight attitude as needed.

Systems are go for a July 2013 mission that 
will put the picosatellite’s attitude control system 
through its paces.

Donna Hesterman

reached more than 280 parts 
per million in the atmosphere. 

“We are now at 390 
parts per million,” Channell 
said. The sudden spike has 
occurred in the last 150 years.

For millions of years, car-
bon dioxide levels have ebbed 
and flowed between ice ages. 
Orbital patterns initiate peri-
ods of warming that cause 
ocean circulation to change. 
The changes cause carbon 
dioxide-rich water in the deep 
ocean to well up toward the 
surface where the carbon 
dioxide is released as a gas 
back into the atmosphere. The 
increase in atmospheric carbon 
dioxide then drives further 
warming, and eventually the 
orbital pattern shifts again and 
decreases the amount of solar 
heat that reaches the Earth.

“The problem is that now 
we have added to the total 
amount of CO2 cycling 
through the system by burn-
ing fossil fuels,” said Chan-
nell. “The cooling forces can’t 
keep up.”

Channell said that the 
study brings to the fore-
front the importance of 
atmospheric carbon dioxide 
because it shows the dramatic 
effect that it is having on a 
natural cycle that has con-
trolled our Earth’s climate for 
millions of years.

“We haven’t seen this high 
concentration of greenhouse 
gases in the atmosphere for 
several million years,” Chan-
nell said. “All bets are off.”
Jim Channell, jetc@ufl.edu

Donna Hesterman
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Extracts
bacteria that aid toxic cleanuP could 
boost ag Production

Remarkable bacteria that resist arsenic 
could improve toxic cleanups and boost 
agricultural production, according to a new 
UF study.

The bacteria were isolated 
from arsenic-contaminated 
soil surrounding the Chinese 
brake fern, a plant known for 
its ability to remove arsenic 
from the environment.

The carcinogen con-
taminates soils around the 
world and is deadly to most 
organisms.

Arsenic levels above state-
set minimum standards were 
reported in residential areas 
in Miami and Gainesville, 
according to a 2003 study 
co-authored by Lena Ma, a 
UF soil and water science 
professor.

The findings, published in 
Bioresource Technology, could 
lead to improved phytore-
mediation — the process of 
using plants to remove envi-
ronmental contaminants.

In the study, the bacteria 
broke arsenic down into a 
more easily absorbed form and 
increased the fern’s arsenic 
uptake ability by more than 
900 percent. The bacteria also 
caused the plant to grow big-
ger, with a nearly 100-percent 
increase in root size.

“I really didn’t expect that 
the plant would grow better,” 
said Ma, an author of the 
study. “But the arsenic-resis-
tant bacteria increased plant 
biomass.”

In 2001, Ma was the first 
to report the fern’s extraor-
dinary arsenic accumulation 
abilities. Wanting to further 
increase the plant’s arsenic 
absorption capabilities, Ma, 
fellow UF Institute of Food 
and Agricultural Sciences 
member Bala Rathinasa-
bapathi and soil and water 
science doctoral candidate 

Piyasa Ghosh, began examin-
ing bacteria living in the soil 
around the plant. Ghosh is 
the study’s lead author.

“We thought that there 
could be bacteria associated 
with the fern that could be 
useful in one way or another,” 
said Rathinasabapathi, a UF 
horticultural sciences associ-
ate professor.

The researchers collected 
soil near the fern and the 
fern’s root zone from different 
places in Florida contami-
nated with arsenic.

After the scientists isolated 
bacteria from the soil, they 
added it to the fern’s growing 
environment in the laboratory 
where it broke arsenic down 
into a more available form 
readily absorbed by the fern. 
In addition to the increase in 
arsenic absorption, they also 
noted a gain in the uptake of 
the nutrient phosphorus by 
the fern, which led to better 
growth.

Rathinasabapathi said 
more studies are needed to 
explore whether the bacte-
ria can be widely used in 
agriculture.

The fern is licensed to and 
sold by a company based in 
Manhattan, Kan.
Bala Rathinasabapathi (Saba),  
brath@ufl.edu

Lena Q. Ma, lqma@ufl.edu 

Robert H. Wells

Institute of Food and Agricultural Sciences

coPycat caterPillars mimic caustic  
cousins to survive

The world can be a dangerous place for an 
insect — especially in the larval stage. 

So it’s a little surprising 
to some scientists that cat-
erpillars don’t use the same 
defense tactics that many but-
terfly species have evolved.

In particular, there are 
remarkably few documented 
cases of mimicry in caterpillar 
species. In mimicry rings, an 
edible species gains a defen-
sive advantage by evolving to 
look like a noxious one. In 
the butterfly world, the most 
famous case is the viceroy’s 
mimicry of the not-so-edible 
monarch. 

But researchers from UF’s 
Museum of Natural History 
say that mimicry may be 
more prevalent in caterpillar 
species than anyone realizes. 
In the Annals of the Entomo-
logical Society of America they 

report finding two new pos-
sible examples of caterpillar 
mimicry rings: one on the 
Caribbean island of Hispan-
iola, and one in the upper 
Amazon. 

The mimics are actually 
edible prey for birds and 
other predators, explains 
Keith Willmott, lead author 
for the study and associ-
ate curator at the museum. 
But their copycat coloration 
deceives predators into think-
ing they aren’t. They get the 
protection without having 
to invest in the biologically 
expensive systems required to 
make them toxic. 

Andrei Sourakov, study 
co-author and collection 
coordinator at the museum 
said that caterpillar mimicry 

Florida Museum of Natural History
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new breakthrough shows Promise For 
solar energy cells

UF researchers report they have achieved 
a new record in efficiency with a prototype 
solar cell that could be manufactured using 
a roll-to-roll process.

College of Engineering

examples may have been over-
looked in the past because 
larvae must be raised to 
adulthood to identify these 
complexes, and that takes 
weeks of lab work. Also, 
relatively few institutions 
maintain insect collections 
that feature species at their 
immature stages, he said.

The researchers said that 
they hope this finding will 
inspire others to investigate 
more closely the ecologi-
cal processes that influence 
insects at their immature 
stages — especially since 
immature stage insects are the 
most plentiful on the planet.
Keith Willmott,  
kwillmott@flmnh.ufl.edu

Andrei Sourakov,  
asourakov@flmnh.ufl.edu

Danielle Torrent

“Imagine making solar 
panels by a process that looks 
like printing newspaper roll 
to roll,” said Franky So, a UF 
professor of materials science 
and engineering.

Industry has eyed the roll-
to-roll manufacturing process 
for years as a means of pro-
ducing solar cells that can be 
integrated into the exterior 
of buildings, automobiles 
and even personal accessories 
such as handbags and jackets. 
But, to date, the photovoltaic 
sheets cannot muster enough 
energy per square inch to 
make them attractive to 
manufacturers.

The UF team has crossed 
the critical threshold of 8 per-
cent efficiency in laboratory 
prototype solar cells, a mile-
stone with implications for 
future marketability, by using 
a specially treated zinc oxide 
polymer blend as the electron 
charge transporting material. 
The full report outlining the 

details of their latest labora-
tory success in solar cell tech-
nology is published in Nature 
Photonics.

The researchers said the 
innovative process they used 
to apply the zinc oxide as a 
film was key to their success. 
They first mixed it with a 
polymer so it could be spread 
thinly across the device, and 
then removed the polymer by 
subjecting it to intense ultra-
violet light.

John Reynolds, a former 
UF chemistry professor 
now at Georgia Tech who 
continues to collaborate on 
the project, said the cells are 
layered with different mate-
rials that function like an 
electron-transporting parfait, 
with each of the nano-thin 
layers working together syn-
ergistically to harvest the 
sun’s energy with the highest 
efficiency.

Reynolds’ UF chemistry 
research group developed an 

additional specialized poly-
mer coating that overlays the 
zinc oxide polymer blend.

“That’s where the real 
action is,” he said. The poly-
mer blend creates the charges, 
and the zinc oxide layer deliv-
ers electrons to the outer cir-
cuit more efficiently.”

Reynolds was in an ongo-
ing collaboration with So’s 
materials science team, which 
they call “The SoRey Group.” 
The most recent fruit of their 
collaboration will now go to 
Risø National Laboratory in 
Denmark, where researchers 
will replicate the materials 
and processes developed by 
the SoRey Group and test 
them in the roll-to-roll manu-
facturing process.

“This sort of thing can 
only happen when you have 
interdisciplinary groups like 
ours working together,” said 
Reynolds.

Their work is funded by 
a grant from the Office of 
Naval Research.
Franky So, fso@mse.ufl.edu

Donna Hesterman

Piyasa Ghosh (far left) a doctoral student in 
soil and water science, inspects brake ferns and 
arsenic-resistant bacteria living near the roots of 
the fern. Researchers found the bacteria enhanced 
the arsenic-accumulating abilities of the fern and 
boosted plant growth. 

These four different Neotropical caterpillar species 
(center) from eastern Ecuador have adapted the 
same warning color, a mimicry technique, to 
deter predators. Pictured are, from top to bottom: 
Pseudoscada florula, Oleria sexmaculata, 
Ithomia amarilla and Forbestra olivencia.

Solar energy cell (right).
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