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Happy (belated) Halloween, and thank 
you for taking the time to peruse this 
issue of the Fralin Explorer. One of the 
coolest aspects of my involvement with 
the Institute is exposure to creative and 
impactful research at VT in the Life 
Sciences and intersecting disciplines. I 

researchers’ advances, have been promoted 
well beyond the borders of our campus.

I would also like to welcome Cassandra 
Hockman as a full-time member of the 
team. She has been with the Institute 
for a year and a half as a part-time 
contributor and has produced several 
excellent articles and other resources 
(“Learning Beyond the Lecture”, in the 
Fall 2014 Fralin Explorer, is a favorite of 
mine). Cassandra brings a real passion for 
science communication, and I am thrilled 
that she is taking on an expanded role in 
the Institute. 

A final message to VT researchers: As 
always, please make us aware of your next 
exciting paper, grant, education/outreach 
project, or other accomplishments, so that 
we can help call attention to the great 
things that you are doing. 
Enjoy what remains of a beautiful fall 
(albeit a bit damp), and have a wonderful 
holiday season!

ABOUT US
The Fralin Life Science Institute is 
an investment institute committed 
to supporting research, education, and 
outreach in Virginia Tech’s life sciences 
community.  Residents of the institute’s 
four flagship buildings are automatically 
considered affiliated faculty members 
and all other life science researchers on 
campus are invited to become affiliated 
faculty members. 

Affiliated faculty members are given 
resources necessary to explore new, 
innovative science that benefits 
people in the New River Valley, the 
Commonwealth of Virginia, and 
the world.  

Through seminars, conferences, and 
research group support, the institute 
serves as a meeting point for progressive 
ideas involving multidisciplinary research. 
It is closely aligned with Virginia Tech’s 
other six research institutes, which 
include the Virginia Tech Carilion 
Research Institute, Virginia Tech 
Transportation Institute, the Institute 
for Critical Technology and Applied 
Sciences, the Virginia Bioinformatics 
Institute, the Institute for Society, 
Culture and Environment, and the 
Institute for Creativity, Arts 
and Technology. 

Research initiatives within the life 
sciences receiving the highest priority 
for support include vector-borne disease, 
infectious disease, plant sciences, ecology Horace Fralin

John McDowell
Associate Scientific Director

Principal Scientist, Latham Hall 

and organismal biology, obesity, and 
cancer biology.  The Fralin Life Science 
Institute is also actively engaged in 
cooperative partnerships with colleges, 
departments, and other institutes that 
support the life science community.

am particularly struck by the breadth 
and diversity in our collective portfolio. 
This is well illustrated in the current issue 
of the Explorer, with topics that range 
from a new tool to evaluate beverage 
choices and thereby mitigate obesity, to 
the relationship between bio-behavioral 
synchrony and Autism Spectrum 
Disorder, to linkages between spider webs 
and bio-inspired design of adhesives.

On this note, I would like to complement 
our extremely effective communications 
team, led by Lindsay Key. I am sure 
that you, as readers of the Fralin 
Explorer, appreciate the team’s ability 
to communicate our researchers’ diverse 
accomplishments to audiences closely 
associated with Virginia Tech. But 
did you know that the team’s work 
is often picked up by outlets that 
command statewide, national, and even 
international audiences? For example, 
the Harbingers of Halloween story will 
be featured on WVTF, and even more 
excitingly, by the National Science 
Foundation’s Science360 News Service! 
This is just one of many examples of 
how our team’s work, and in turn, our 
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University of California-Davis and co-
author of the study.

“Understanding which animals become 
sick, and which individuals are most 
likely to spread disease, can be critical 
to conservation,” said James Adelman, 
an assistant professor at Iowa State 
University, a former postdoctoral 
researcher at Virginia Tech and co-author 
of the study.

Feeding birds isn’t a bad thing for 
humans to do, as it helps birds survive 
the winter.  However, the researchers 
recommend that bird feeders be cleaned 
and disinfected each time they are refilled 
to help reduce the likelihood of 
spreading disease.

researchers discover link 
between insulin response 
and energy producer in pre-
diabetic people. 

Virginia Tech researchers have identified 
a biomarker in pre-diabetic individuals 
that could help prevent them from 
developing Type II diabetes.

Publishing in Clinical Epigenetics, the 
researchers discovered that pre-diabetic 

Wild songbirds that prefer to eat at 
bird feeders have an increased risk of 
acquiring a common eye disease. In turn, 
these birds also spread the disease more 
quickly to their flock mates, according 
to an international research team led by 
Virginia Tech scientists.

The researchers found that this feeding 
preference, rather than its social position 
in the flock, as previously thought, was 
more likely to result in a bird contracting 
the eye disease. The results of the 
study, funded by the National Science 
Foundation, were published Wednesday 
in the journal Proceedings of the Royal 
Society B.

“Our results suggest that in this species, a 
few individuals — those that like eating 
at feeders — are likely very important 
in driving disease epidemics,” said 
Dana Hawley, an associate professor 
of biological sciences in the College of 
Science, a Fralin Life Science Institute 
affiliate and member of the Global 
Change Center at Virginia Tech. “If this 
is true for other wildlife species as well, 
we may be able to more effectively 
reduce disease by targeting these ‘high 
risk’ individuals.” 

The authors monitored the social and 
foraging behaviors of wild flocks of house 
finches, a common backyard songbird, 
and the spread of a naturally-occurring 
bird disease called Mycoplasmal 
conjunctivitis, which is similar to “pink 
eye” in humans but cannot be contracted 
by humans. Infected birds have red, 
swollen eyes that can lead to blindness, 
and ultimately, death, as a result of not 
being able to see.

In the study, each bird was fitted with 
a unique chip containing a barcode that 
automatically recorded each time a bird 
visited one of the monitored bird feeders 
over an entire winter. When bar codes 
from different birds appeared at feeders 
around the same time, the researchers 

knew that those two birds were 
feeding together.

“This technology enabled us to capture 
where birds fed during the winter and 
who they chose to feed with,” said Sahnzi 
Moyers of Portland, Oregon, a doctoral 
student in biological sciences in the 
College of Science, who works 
with Hawley.

The researchers used this data to 
reconstruct the birds’ social networks. 
Birds that were frequently seen together 
had stronger bonds. Based on previous 
work, the authors expected that birds that 
had many connections would be more 
likely to be exposed to the disease and 
to spread it.

“We expected birds that were more 
central in the social network, or had more 
friends, to catch the disease, because 
previous research has found that this 
was important for accessing information 
about where food is located. But, we 
found instead that it was birds’ feeding 
preferences that were most important,” 
said Damien Farine, a postdoctoral 
researcher with a joint appointment at 
the University of Oxford and the 

Male finches on bird feeder. Photo by Bonnie Fairbanks Flint. 

BIRDS THAT EAT AT FEEDERS MORE LIKELY TO GET SICK, SPREAD DISEASE, 
INTERNATIONAL RESEARCH TEAM SAYS.
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According to the NIDDK, more than 2 
out of 3 adults are considered overweight 
and more than 1 out of 3 adults are 
considered obese. The growing epidemic 
of obesity is largely attributed to energy 
overconsumption — taking in more food 
calories than the body burns through 
physical activity.

“There is no known cure for Type 
2 diabetes, and early diagnosis and 
intervention is critical to prevent this 
disease,” said Almeida. “Discovery of 
the biomarker in obese, pre-diabetic 
individuals advances our understanding 
of how diabetes develops and provides 
evidence important for future diagnosis 
and intervention.”

drug discovery researcher 
receives nsf support to 
examine enzymes that may 
improve human health

A Virginia Tech researcher has received 
a $480,000 National Science Foundation 
(NSF) grant to study a group of enzymes 
with potential human health benefits.

Pablo Sobrado, an associate professor 
of biochemistry in the College of 
Agriculture and Life Sciences and a 
Fralin Life Science Institute affiliate at 
Virginia Tech, studies the function of 
flavin-dependent enzymes, which are 
involved in many biochemical reactions 
in the cell.

In particular, he and his research team 
study enzymes that catalyze unique 
chemical reactions that are essential for 
microbial survival but are absent 
in humans.

One of these enzymes, UDP-
galactopyranose mutase, is involved 
in helping the bacteria that causes 
tuberculosis infect its human host. 
Understanding more about its structure 
and function could lead to improved 
treatment, according to Sobrado, who 
is also affiliated with the Virginia Tech 
Center for Drug Discovery. 
One third of the world’s population is 

people who were considered to be insulin 
resistant — unable to respond to the 
hormone insulin effectively — also had 
altered mitochondrial DNA.

Researchers made the connection by 
analyzing blood samples taken from 40 
participants enrolled in the diaBEAT-
it program, a long-term study run 
by multiple researchers in the Fralin 
Translational Obesity Research Center 
and funded by a grant from the National 
Institute of Diabetes and Digestive and 
Kidney Diseases (NIDDK).

Participants did not have diabetes or 
cardiovascular disease, but were pre-
diabetic and showed signs of 
insulin resistance.

Blood samples revealed participants had 
lower amounts of mitochondrial DNA 
with a higher amount of methylation — a 
process that can change the expression of 
genes and mitochondrial copy numbers in 
cells — than healthy people.

Mitochondrion is responsible for 
converting chemical energy from food 
into energy that cells can use.

“If the body is insulin resistant, or unable 
to respond properly to insulin, it could 
affect a person’s mitochondrial function 
and overall energy levels,” said Zhiyong 
Cheng, an assistant professor of human, 
nutrition, foods, and exercise in the 
College of Agriculture and Life Sciences 
and a Fralin Life Science Institute 
affiliate.  “Mitochondrial alterations 
have previously been observed in obese 
individuals, but this is the first time we’ve 
made the molecular link between insulin 
resistance and mitochondrial 
DNA changes.” 

Cheng and collaborator Fabio Almeida, 
an assistant professor of human nutrition, 
foods and exercise in the College of 
Agriculture and Life Sciences and a 
Fralin Life Science Institute affiliate, 
think this link could be important for 
treating pre-diabetic individuals to 
prevent Type 2 Diabetes. Pablo Sobrado

NEWS
infected with tuberculosis, and in 2013, 
1.5 million people died because of 
tuberculosis-related causes, according to 
the Centers for Disease Control 
and Prevention.

Another enzyme that Sobrado studies, 
2-haloacrylate hydratase, has properties 
that could be useful in cleaning up 
chemical pollutant spills. Recently, his 
group determined that 2-haloacrylate 
hydratase can deactivate halogenated 
hydrocarbons — compounds extensively 
used in industrial processes and 
agricultural pesticides that have been 
found to be toxic and linked to 
ozone deterioration.

With the new grant, the Sobrado 
team will explore the function of these 
enzymes and others to improve human 
health. Virginia Tech will conduct the 
project with the University of Missouri, 
in the laboratory of John Tanner, a 
professor of biochemistry and the co-
principal investigator on the grant.

“Our investigation will provide detailed 
information about the function of unique 
flavoenzymes,” said Sobrado. “This 
information can be used for drug design 
or protein engineering.”

-Lindsay Key



Brent Opell and Sheree Andrews use wooden frames to capture portions of spider webs in the Blacksburg area. 
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When most people walk through the 
woods and run into a spider web, they let 
out a surprised shriek.

When Virginia Tech research assistant 
Sheree Andrews runs into a web on 
a misty September morning near 
Smithfield Plantation in Blacksburg, her 
immediate response is “Oh no!  
I’m sorry!”

Through her work in biological sciences 
professor Brent Opell’s laboratory, 
Andrews knows firsthand how much 
work spiders put into their webs.  Before 
dawn, most species begin work on the 
day’s web, either from scratch or using 
remnants of yesterday’s silk.

Anchoring thread to a nearby tree or 
structure, the spider begins to weave 
using silk that emerges from its abdomen 
via an organ called a spinneret.  In the 
spinneret, the prey capture thread is 
formed by combining protein fibers 
and glycoprotein (proteins that contain 
oligosaccharide, or sugar, chains) that, 
when exposed to the atmosphere, creates 
glue droplets. When the web is finished, 
these droplets appear as a glistening 
beaded necklace, and function as a sticky 
trap for catching insect prey.  

Material scientists are interested in 
mimicking this glue—nature’s perfect 
adhesive— for human products.  
However, they must rely on biologists 
such as Opell and Andrews to determine 
factors involved in its creation, as well as 
its capabilities and limitations.

Studying spiders and their webs for more 
than 36 years, Opell’s research has taken 
him to exotic locations such as New 
Zealand and South America.  However, 
in recent years, he’s focused on local 
Blacksburg spiders.

On this particular September morning, he 
was able to find ten different orb-weaving 
species, including one that he is most 
interested in: the golden garden spider, 
Argiope aurantia.  Orb weavers earned 

their name for the spiral, wheel shaped 
webs they produce.  Opell’s research 
shows that their webs have evolved to be 
increasingly sticky, resilient, and effective 
in catching prey and perform optimally in 
the humidity range that is typical of the 
species’ habitat.

“As many as 120 million years ago, 
primitive orb weavers spun what is 
known as a cribellar thread—a dry, 
yarn-like adhesive thread that uses van 
der Waals and capillary forces, similar to 
what is used by the fine scales of gecko 
toes,” Opell said.  “But the modern orb 
weaver creates a very moist, glue-like 
thread known as a vicious thread, which 
is far more stretchy and sticky.”

When Opell approaches the Argiope 
aurantia orb weaver the web begins 
to pulse and oscillate.  The spider has 
noticed our approach and is shaking the 
web in hopes of making itself hard to see, 
Opell explains.  He uses an aluminum 
frame to delicately remove a third of the 
web for study, leaving the other two-
thirds intact.  

After collecting several other webs, 
including those of the arrowhead spider, 
Verrucosa arenata, and the spined 
micrathena, Micrathena gracilis, Opell 

and Andrews return to their lab in 
Derring Hall to begin the real work: 
determining how the sticky droplets that 
form on the web’s prey capture threads 
perform under different humidities. 

Opell and Andrews take individual sticky 
threads from the webs and transfer them 
to supports glued to a microscope slide 
enabling them to photograph the droplets 
and determine droplet volume.  Then, 
they contact the suspended droplet with 

SPINNING A SMART ADHESIVE



Argiope aurantia

Most spiders spin a web each day, so the researchers begin looking for them early in the morning.

Argiope trifasciata

Araneus marmoreus

Verrucosa arenata
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a probe and withdraw the thread from 
the probe at a constant speed using a 
stepping motor.  

“We film the droplet while it’s being 
extended and from these video images, 
as well as images of the droplet before 
we extend it, we can determine how the 
glycoprotein core in the center of the 
droplet that confers stickiness operates,” 
Opell explains.

Opell is able to complete this procedure 
using a temperature and humidity 
controlled chamber that he built to house 
the thread samples.  It has helped him 
to compare the droplet performance of 
different species’ thread droplets, as well 
as how this performance is changed by 
environmental factors, such as 
ultraviolet (UV) exposure, temperature, 
and humidity.

All of these factors are crucial to 
understanding how spiders will fare in 
various environments as well as how a 
human adhesive based on the webs 
might function.

“It is important to more fully understand 
these effects as material science moves 
towards producing environmentally non-

toxic and energy conservative adhesives 
inspired by spider thread glycoprotein,” 
Opell said.

Ali Dhinojwala, H.A. Morton Professor 
in Polymer Science at the University of 
Akron, is on the same National Science 
Foundation grant as Opell to study 
how spider glue is affected by humidity.   
But, he also benefits from Opell’s other 
studies.  The latest, published this Fall 
in the Journal of Experimental Biology 
by Opell and two of his students, found 
that webs of sun-soaked spiders were far 
more resistant to UVB rays than the webs 
of those that hunt in the dark or shade, 
perhaps indicating an important 
adaptive trait.

“The work by Opell’s research team 
provides insight on a novel approach 
used by spiders to withstand UVB light,” 
said Dhinojwala.  “Currently, we add 
UV stabilizers to prevent degradation of 
polymers that are exposed to UVB light. 
Inspired by this study, we can learn from 
the chemistry of spider glue to design 
new molecules to improve resistance to 
UVB light.”

-Lindsay Key
-Images to the right show a couple spider samples; 
Photographs by Brent Opell and Sheree Andrews

BIOLOGY

SPIDERS FOUND 
AROUND BLACKSBURG
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an intriguing discovery

When George Karpin followed standard 
lab protocol, he made an important 
discovery. While screening a metal 
complex of a well-known tuberculosis 
drug, ethambutol, against a broad panel 
of bacteria, yeast, and fungi, he found it 
showed signs of targeting Staphylococcus 
aureus, the bacteria commonly known 
as staph, and its methicillin-resistant 
mutants, MRSA. 

To George and his advisors, this 
discovery was intriguing to say the 
least. Ethambutol normally attacks 
mycobacteria, which cause diseases 
like tuberculosis. But when this drug is 
attached to a metal, it becomes capable 
of attacking staph bacteria – powerhouse 
bacteria, wreaking havoc because some if 
its strains resist many drugs.

“We had already been screening metal 
complexes of amino acids and found 
these compounds were active against 
mycobacteria, including tuberculosis. 
We thought complexing ethambutol to a 
metal could perhaps increase its activity,” 
said Joseph Merola, a chemistry professor 
in the College of Science, a Fralin 
affiliate in the Virginia Tech Center for 
Drug Discovery, and Karpin’s primary 
graduate advisor. 

“We were very surprised to find that not 
only did the new complex lose all activity 
against mycobacteria, but it gained 
activity against staph. Thankfully, our 
protocol is to screen all new compounds 
against a broad panel of bacteria. 
Had we just tested it against 
mycobacteria, we would have missed 
this important discovery.”

Staph bacteria commonly live on our skin 
and in our noses, and can cause anywhere 
from mild to severe infections in the skin 
or body. Generally, minor staph infections 
cause boils or abscesses on the skin, 
which occur when the bacteria enter and 
colonize. Serious infections happen when 
bacteria penetrate deep in tissue, making 

it hard to reach with drugs even if they 
work successfully. 

Serious staph infections are also caused 
by strains resistant to antibiotics. 
One group of strains in particular, 
MRSA – short for methicillin-resistant 
Staphylococcus aureus – poses a 
significant threat to public health 
because it is resistant to most antibiotics 
used to treat it. 

Since Karpin, Merola, and Joseph 
Falkinham, a professor of microbiology 
in the same college, knew they were 
on to something, they set out to see 
whether new antibiotics could be further 
developed. Together the scientists 
recognized that the overall structure 
of their ethambutol complex could be 
extended, so they developed a new group 
of antibiotics made from transition metals 
that kill staph and strains of MRSA. 

Made from iridium and cobalt, these 
new complexes are stable and do not 
breakdown easily, which is important for 
delivering antibiotics through the body to 
sites of infection.

troublemaking in hospitals, 
communities

Staph bacteria are circular in shape, and 
cluster together in groups like grapes 
on a vine. When the bacteria enter the 
body, they colonize and form a congealed, 
slime-like coating in dense abscesses. 
This biofilm, as it’s called, helps protect 
the bacteria from drugs and the body’s 
immune system. It also helps the bacteria 
burrow in wounds and on materials like 
catheters, hospital bed rails, and 
gym mats.   

CUTTING THE VINE OF A SERIOUS PUBLIC HEALTH THREAT

A sticky biofilm protects staph bacteria from drugs like 
antibiotics. Here the biofilm sticks to an indwelling 

catheter. Photo credit: Janice Carr, CDC.
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DRUG DISCOVERY

DID YOU KNOW?
In 2013, invasive MRSA infections 
were responsible for an estimated 9,937 
deaths. The majority of these deaths, 
about 8,150, were associated with 
inpatient stays in health care facilities. 

-Centers for Disease Control and Prevention’s 
Active Bacterial Core surveillance report, 2013

MOST ANTIBIOTICS TEND TO WORK 
IN ONE OF TWO WAYS: EITHER BY 
INHIBITING CELLS FROM MULTIPLYING 
OR BY INTERFERING WITH CELLULAR 
DEVELOPMENT. HOW MIGHT THESE 
NEW ANTIBIOTICS WORK TO TARGET 
STAPH AND MRSA? 

“Our research to date suggests strongly 
that the antibiotics made with iridium 
work to prevent the synthesis of proteins 
by interacting specifically with the 
ribosome, a key cellular component 
involved in the synthesis of proteins,” 
said Falkinham.

HOW DO BACTERIA MUTATE TO 
RESIST ANTIBIOTICS? 

“Bacteria are constantly and 
spontaneously mutating, and those 
mutants either survive or die. Mutants 
arising spontaneously that are resistant 
to antibiotics will continue to grow in 
the presence of antibiotics, particularly 
in antibiotic-rich habitats like hospitals,” 
said Falkinham, who is also a Fralin 
affiliate in the Virginia Tech Center for 
Drug Discovery.
 
New antibiotic-resistant strains can be 
a result of various factors, he explained. 
Spontaneous mutations can protect the 
bacteria from antibiotics, which may no 
longer be able to enter cells once bacteria 
mutate. Bacteria can also evolve to 
protect themselves by increasing certain 
cellular functions that work to transport 
antibiotics out of their cells.

MRSA bacteria clump together like grapes on a vine. Here they are entangled in a 
human white blood cell. Photo credit: National Institute of Allergy and Infectious Diseases

For this reason, MRSA in particular is 
a serious troublemaker in both hospitals 
and the community. When MRSA is 
contracted in hospitals, the infection 
also can be life threatening and cause 
pneumonia and infections in the blood 
stream and in surgical wounds, according 
to the Centers for Disease Control and 
Prevention. Furthermore, in hospital 
settings, infections occur most frequently 
among those with weakened immune 
systems like the elderly, children, and 
those who have undergone intense 
surgical procedures. Since staph and 
MRSA strains resist other drugs used to 
treat their infections, many patients are 
left without effective treatment. 

MRSA infections are also contracted in 
the community. Through what’s known 
as community-acquired, people develop 

infections when the bacteria enter the 
body through skin abrasions and open 
wounds. As such, MRSA is a significant 
concern for athletes like wrestlers and 
football players because it commonly 
lives on gym mats and in locker rooms. 
Recently, for example, New York Giants’ 
football player Daniel Fells almost lost 
his foot because he developed a MRSA 
infection in the same foot as a preexisting 
wound. His infection prompted the 
Giants to order a thorough cleaning 
of their athletic and meeting facilities 
“under the supervision of infectious 
disease specialists,” according to 
NBCSports.com. 

what’s next for drug 
development?

The process from discovery to 
development of any drug takes years, 
along with screenings for safety, even 
before new compounds make it to 
clinical or human trials. From here, these 
Virginia Tech researchers will perform 
several significant next steps in this long, 
arduous process. These include additional 
safety testing, refined synthesis of the 
drug compounds themselves, and further 
investigation into how exactly these 
compounds work.

-Cassandra Hockman

Q&A

DID YOU KNOW?
Approximately 25-30% percent of 
healthy people carry staph on their 
skin or nose.
- Centers for Disease Control and 
Prevention



In an experiment trial run, psychology graduate student Deanna Swain checks 
the function of the wristbands that collect heart rate data from two psychology 
graduate students acting as participants: Reina Factor and Alleyne Ross. 

Photograph by Logan Wallace. 

Virginia Tech Center for Autism Research affiliates working on the 
autism and heart synchrony project: Angela Scarpa, Richard Ashley, 
Julie Dunsmore, and Martha Ann Bell. Photograph by Logan Wallace. 
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The band U2 wasn’t too far off with its 
popular single, Two Hearts Beat As One.

Science shows that when two people get 
together— whether they are lovers, long-
time friends, or strangers— the rates of 
their heartbeats synchronize.

But is it the same for people who 
have autism?

Researchers affiliated with the Virginia 
Tech Center for Autism Research have 
set out to quantify exactly how heart 
synchrony works in typically developing 
people in order to understand how it 
compares to those with autism.  

“Autism spectrum disorder includes a 
wide range of developmental disabilities, 
but usually includes some form of 
social communication challenge,” said 
Angela Scarpa, an associate professor 
of psychology in the College of Science 
and director of the center. “Such 
challenges refer to social reciprocity 
deficits that are a hallmark feature of the 
autism diagnosis.  We want to know if 
a disruption in heart rate synchrony is 
occurring in people with autism, and if 
so, is it affecting that person’s ability to 
connect socially with another person.”

In a project funded by the Institute for 
Society, Culture and the Environment 
at VT, Scarpa teamed up with several 
College of Science colleagues to explore 
the idea: Julie Dunsmore, an associate 

AUTISM

professor of psychology, Martha Ann 
Bell, a professor of psychology, and 
Richard Ashley, a professor of economics. 

In September 2015, they completed the 
first stage of the project, which involved 
analyzing data on the heartbeat intervals 
of 26 pairs of same-gender, typically 
developing young adults as 
they engaged in a conversation for the 
first time.  

They were strangers prior to meeting 
for the study, which served as 
psychology graduate student Jon 
Waldron’s dissertation.

The researchers monitored each 
pairs’ hearts for 3,000 seconds.

Using these data, Ashley developed an 
econometrics model to show the nature 
of the bond. They found that within four 
seconds of time spent together, each 
person’s heartbeat interval exhibited 
a small but statistically significant 
correlation to the other person’s 
heartbeat interval.  

“Interestingly, we found that female pairs’ 
hearts were affected by each other more 
quickly than male pairs’,” Ashley said.  
“This is especially significant considering 
that men are nearly five times more likely 
to have autism than women.”
The group is currently conducting the 
same study in people with features of 
autism to monitor their hearts while 

RESEARCHERS TO EXAMINE AUTISM AND HEART SYNCHRONY

talking to a typical peer. The researchers 
hypothesize that the heart rates in these 
pairs will not be as strongly linked as 
those of typically developing duos. 

If this hypothesis is supported, the 
researchers may have found a biomarker 
for social reciprocity that can be used 
to more objectively diagnose autism. 
These findings also could lead to new 
treatments that teach people with 
autism how to connect with others on a 
physiological level.
It’s a big idea with lots of hoops to jump 
through, but the team is hopeful.  

“Bio-behavioral synchrony is a rapidly 
developing, novel field, and we want to be 
among the first to see how it can further 
the field of autism research,” Scarpa said.

The next step for the team is to examine 
if the linkage between heart rate 
intervals is stronger for friends who 
interact with one another compared 
to strangers, in both people with and 
without autism features. 
According to Scarpa, “If we can find 
contexts that strengthen the social bond, 
this may point us in the direction of 
targets that can be used in treatment.” 

The team plans to use these data to apply 
for federal funding so they can directly 
test their hypotheses in people with an 
autism diagnosis.

-Lindsay Key 



A LOOK INSIDE THE HEALTHY BEVERAGE INDEX
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Whether we realize it or not, daily 
drinking habits impact health. From 
sugary drinks to water, what and 
how much we drink each day has a 
physiological price tag. Research has 
shown that drinking sugary beverages 
can increase body weight and the risk 
of diabetes and cardiovascular disease, 
whereas consuming adequate amounts of 
fluid like water is important for cognitive 
functioning and controlling blood sugar. 

But how does an individual’s overall 
beverage pattern affect one’s health? 

That’s a good question, which is why 
nutrition researchers Brenda M. Davy 
and Kiyah J. Duffey developed the 
Healthy Beverage Index – a scoring 
system made of ten components 
designed to evaluate the healthiness of an 
individual’s daily beverage consumption. 
Using data from national health surveys, 
they found a higher score correlates to 
better cholesterol levels, lowered risk of 
hypertension, and in men, lowered 
blood pressure.

Using the index as a guide, individuals 
can earn up to 100 points by engaging in 
healthy activities like drinking enough 
water and ensuring that no more than 
10 percent of the day’s calories come 
from drinks.

“We know people want specific 
guidelines on the types and amounts 
of foods and drinks to consume, so the 
next step is to make the index more 
accessible either online or as a mobile 
application,” said Davy, a professor of 
human nutrition, foods and exercise 
in the College of Agriculture and Life 
Sciences, a Fralin Life Science Institute 
affiliate, and an affiliate of the Fralin 
Translational Obesity Research Center. 
Davy designed the index with Duffey, the 
director of Global Scientific Affairs at 
LA Sutherland group and is an adjunct 
faculty member in the same department.

- Cassandra Hockman

HEALTHY BEVERAGE
DRINK YOUR WAY TO BETTER HEALTH

Reference:
Duffey KJ, Davy BM. The Healthy Beverage Index is associated with reduced 
cardiometabolic risk in US adults: a preliminary analysis. J Acad Nutr Diet. 
2015;115(10):1682-1689.  

A higher score indicates a healthier daily 
beverage pattern. What’s your pattern?

Daily fluid requirements vary from 
person to person, and also depend on 
factors like climate and activity level. In 
general, though, fluid needs correspond to 
daily calorie requirements. Someone who 
needs 2000 calories per day to maintain 
her body weight, for example, would need 
roughly 2000 mL of fluid.   

Do you get enough fluids everyday? 
Consider adding fresh fruit like lemon 
or strawberry to water, or take fluids 
everywhere you go! Share your tips for 
daily healthy drinking on Twitter with @
FralinLifeSci or use #drinkyourway.
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COFFEE BREAK WITH
A SCIENTIST

what is the focus of your 
current research? 

The research in my laboratory is focused 
on creating enabling technology with the 
goal to improve our understanding of the 
fundamental process of innate immunity 
as well as the way we treat or diagnose 
inflammatory disorders. Historically, 
microfabrication methods are used to 
make tiny integrated circuits that quickly 
process lots of information to make your 
computer or smartphone work. In my 
laboratory, we use the same techniques 
to create microfluidic chips to quantify 
large arrays of detailed information about 
innate immune cells in blood. A healthy 
individual has an army of more than 
30 billion circulating white blood cells 
ready to fight invading pathogens. My 
lab is particularly interested in applying 
on-chip technology to understand 
what happens when this army becomes 
ineffective and can no longer defeat 
the pathogen, or even worse, triggers 
uncontrolled inflammation that can 
damage multiple organ systems. 

The test most often run to evaluate a 
patient’s ability to fight infection is 
absolute neutrophil count, a subset of 
white blood cells, and is based on the 
assumption that all of white blood cells 
are functioning properly. My recent work 
measuring immune function in burn 
patients challenges that assumption and 

shows that, even when the number of 
neutrophils is unchanged, the army can 
fall into disarray and become ineffective 
( Jones et al., 2014). This research found 
that the motion through a microfluidic 
device of neutrophils is significantly 
altered two to three days before sepsis 
develops, a finding that may provide 
a critically needed method for early 
diagnosis. In addition to allowing faster 
initiation of antibiotic treatment, the 
ability to diagnose sepsis rapidly and 
accurately would reduce the inappropriate 
use of antibiotics that leads to the 
proliferation of drug resistant bacteria 
that is so common in hospitals.  

My lab is also particularly interested in 
applying lab-on-a-chip technology to 
understand tuberculosis (Mtb) infection. 
One of the striking features about 
tuberculosis infection is the diversity 
in clinical outcomes. Most infected 
individuals will remain clinically healthy, 
but some will become sick and even die 
of their infection. Researchers in my lab 
are currently working to engineer a device 
that enables thousands of individual, 
precise measurements of a patient’s 
own immune cells interacting with Mtb 
cells at a single-cell level. I hope that 
by creating a quantitative framework of 
mechanisms outlining the underlying 
differences in host immune cell and 
pathogen behavior, we can answer the 
question: What distinguishes individuals 
whose infection progresses from those 
who remain infection free? My recent 

work on host-pathogen interactions has 
demonstrated that you can tune immune 
cells to effectively fight A. fumigatus 
infection ( Jones et al., 2015). Research 
in my lab will work to apply this same 
strategy towards tuberculosis treatment. 

Immunoengineering, or applying 
engineering tools and principals to 
quantitatively study the immune system, 
will provide the answers to many basic 
biological questions about diversity 
in immune cell function. A deeper 
understanding of what is going on at the 
cellular level will help us to accurately 
predict immune function in patients. 
The research in my laboratory will also 
facilitate the development of targeted 
therapies by precisely controlling and 
modulating a patient’s immune response. 

how did you become interested 
in your line of research?

I have been extremely fortunate in my 
academic career to have inspiring mentors 
that focus on merging biological sciences 
and engineering toward improving 
human health. I am forever thankful 
for all of the opportunities for exciting 
research that I have been given. During 
my post-doctoral fellowship in Boston, I 
had the opportunity to work in the burn 
units at Massachusetts General Hospital 
and Shriners Hospitals for Children. This 
interaction with patients and patient’s 
families further strengthened my interest 
in translational medical research that can 

Caroline Jones
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have a positive impact on human health. I 
enjoy creative thinking and have a passion 
for transforming innovative ideas into 
clinical realities. 

The immune system amazes me. We are 
constantly surrounded by millions of 
potential pathogens and yet normally 
we remain healthy. On the flip side, it 
shocks me how fast a person’s health can 
deteriorate when the immune system 
malfunctions. Sepsis is now the number 
one contributor to hospital deaths in the 
U.S., beating out heart disease. Treatment 
of sepsis costs more than $24 billion per 
year. Early detection of sepsis, with the 
timely administration of appropriate 
antibiotics, appears to be the single most 
important factor in reducing morbidity 
and mortality from sepsis. It inspires 
me to think that students working in 
my lab could play a role in improving 
these statistics. Most people are familiar 
with the blood chemistry and cell count 
panels run when they visit the doctor for 
a routine physical. My long-term vision is 
that a lab-on-a-chip assay, requiring only 
a droplet of blood, will be used to rapidly 
provide a comprehensive immunological 
status of a patient in tandem to these 
standard cell counts.  

what do you feel are some of the 
biggest challenges scientists 
face today?

A major challenge for newly independent 
scientists today is that the biological 
sciences are rapidly becoming much 
more interdisciplinary. This can be a bit 
intimidating for a young scientist when 
your own training is likely to be focused 
in one or two disciplines. However, I 
don’t feel this is a negative challenge, 
but rather it is an opportunity to take 
on a big question and collaborate with 
scientists that have complementary 
areas of expertise. I believe that leaving 
your comfort zone and working on the 
interfaces of different fields is a great way 
to bring new technology and perspective 
to your science. 

Another problem for scientists is 
obtaining funding for their research. We 
need strategies for communicating to 
society the importance of government 
funding of basic scientific research. 

Watching the nightly news on television, 
which covers constant conflicts around 
the globe, encourages the majority of 
taxpayers to support funding of military 
research and development. Scientists 
need to also provide the public with 
coherent explanations of the utility of 
basic research. At the same time, this type 
of clear discussion between scientists and 
the community could also alleviate a lot 
of unsubstantiated fears about topics like 
childhood vaccinations and stem cells. In 
order to avoid funding gaps, my mentors 
created a diverse portfolio of funding 
avenues. A start-up company, now Cidara 
Therapeutics, funded my research at 
Massachusetts General Hospital for 

two years. It was exciting to be able to 
participate in research on a revolutionary 
platform that directs the immune 
system to take on potentially fatal fungal 
infections. It also gave me a perspective 
on how drugs developed on the bench 
are taken to the clinic. In less than two 
years, the company raised $32 million 
in a Series A financing, $42 million in a 
Series B round and went public in April 
raising over $60 million. It was exciting 
to meet with and present my post-
doctorial research to the CEO and CFO 
of a clinical stage biotechnology company. 
I think corporate funding of cutting-
edge research at academic institutions 
is a ‘win-win’ and will ultimately spur 
increased innovation.

fun facts
Where are you from? 
Baltimore, MD
What is your educational background? 
B. S. and M. Eng. - Cornell University, 
Ithaca, NY. Ph.D.-University of 
California, Davis, CA. Postdoctoral 
fellowship - Harvard Medical School 
and Massachusetts General Hospital, 
Boston, MA.
What are your hobbies? 
Running, reading, cooking, watching 
movies, traveling
What is your favorite thing to do in 
Blacksburg?
Hiking with my husband, Spencer, and 
2.5-year-old daughter, Ella.
What are your favorite books?
‘Midnight’s Children’ by Salman 
Rushdie, ‘The Year of Magical Thinking’ 
by Joan Didion
What is your favorite quote? 
“Life is not easy for any of us. But what 
of that? We must have perseverance 
and, above all, confidence in ourselves. 
We must believe that we are gifted 
for something, and that this thing, at 
whatever cost, must be attained.” 
– Marie Curie

Jones, C. N., Dimisko, L., Forrest, K., Judice, K., Poznansky, M. C., Markmann, J. F., . . . Irimia, D. (2015). 
Human Neutrophils Are Primed by Chemoattractant Gradients for Blocking the Growth of Aspergillus 
fumigatus. J Infect Dis. doi:10.1093/infdis/jiv419

Jones, C. N., Moore, M., Dimisko, L., Alexander, A., Ibrahim, A., Hassell, B. A., . . . Irimia, D. (2014). 
Spontaneous neutrophil migration patterns during sepsis after major burns. PLoS One, 9(12), e114509. 
doi:10.1371/journal.pone.0114509

why did you choose to continue 
your career at virginia tech?

Virginia Tech is one of the top 
institutions in the world for research 
endeavors. I am thrilled to have the 
opportunity to come to Virginia Tech 
to start my laboratory. Faculty in 
Biomedical Engineering, Veterinary 
Medicine and VTCRI are all great 
colleagues, in addition my home 
department of Biological Sciences. I 
was excited to hear President Sands 
speak at the Science Fall Reception for 
Faculty and Staff last week. Virginia 
Tech is positioned very well to be an 
international leader for interdisciplinary, 
translational research. I am honored to be 
part of the VT community. Go Hokies!



Virginia Tech Life 
Science Seminars

Last spring the seminars kicked off with Drs. Sharon and Craig 
Ramey of the Virginia Tech Carilion Research Institute as part of 
the Fourth Annual Martin Luther King Jr. Week Seminars. Pictured 
left to right: Professor Emerita Anne McNabb, President Timothy 
Sands, Dr. Sharon Ramey, Dr. Craig Ramey, and Dr. John Phillips.

This seminar series is designed to bring bright minds together from a variety of life-science 
based disciplines to expose researchers, educators, and students to the highest quality science 
and emerging research available. Faculty presenters come from a diverse pool of research areas 
that span sociology, public health, and psychiatry to biomedical engineering, cell, molecular and 
systems biology, and big data analytics. Presenters also come from a wide range of universities 
and institutions, providing the potential for research collaborations and new insights for 
faculty and graduate students at Virginia Tech.   

“This is a great opportunity for faculty to 
learn of the great work done in areas that are not necessarily related 
to their field of expertise, to get a fresh look at emerging technologies 
and new approaches and, above all, to get one-on-one interaction 
with other scholars in an informal setting,” said Carla Finkielstein, an 
associate professor of biological sciences, a Fralin Life Science Institute 
affiliate, and VTLSS chair. 

This series is also unique in that it provides faculty, graduate students, 
and post-doc researchers the chance to join each visiting speaker for 
lunch after each Friday session. This is particularly valuable for students, 
who learn firsthand about the scientist, educator, and human behind 
the science.

“In many cases, these seminars expose students to research areas that 
are completely new to them,” said Finkielstein. “This gives them the opportunity to ask questions that can help them 
define a career path, and it exposes them to the human aspect of science – that not all experiments are perfect and, in many 
cases, researchers embarked on scientific endeavors that sometimes were gratifying and other times complete failures.”

THE VIRGINIA TECH LIFE SCIENCE SEMINARS: A UNIVERSITY-WIDE SEMINAR SERIES 
FEATURING THE LATEST IN LIFE SCIENCE RESEARCH

Fridays at 12:20 PM - VBI Conference Center

Sponsored by:

www.fralinvtlss.com  #VTLSS

GRADUATE STUDENTS & POST-DOCS:
The Seminar lectures can be accessed remotely via ADOBECONNECT. Go to this link http://vbi.adobeconnect.com/

general_vbi/ to enter as a guest, and shortly before the session begins the broadcast will commence.

If you are interested in hosting a speaker, please respond to our email announcements by nominating your speaker at: 
http://www.fralin.vt.edu/nominate-speaker.

VTLSS Seminar 
Committee Chair: 

Email:  

Dr. Carla Finkielstein, Department of Biological Sciences
Debbie Hairston, Executive Assistant at Fralin
finkiel@vt.edu, debbie1@vt.edu
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AROUND THE INSTITUTE

Interfaces of Global Change Fellows hosted a booth at the 2015 Virginia Science Festival 
held on Virginia Tech’s campus on September 26. They asked visitors to write, tweet, and draw 

#whyIcare4nature

Science historian Naomi Oreskes signs copies of her book “Merchants of Doubt,How a Handful of Scientists 
Obscured the Truth on Issues from Tobacco to Global Warming,”(co-authored with Erik M. Conway) during 
her visit to Virginia Tech and the Lyric Theatre on Wednesday, Sept. 2.  The event was sponsored by the Global 

Change Center at Virginia Tech.

Interfaces of Global Change Fellows hosted a booth at the 2015 Virginia Science Festival 
held on Virginia Tech’s campus on September 26. They asked visitors to write, tweet, and 

draw #whyIcare4nature
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Brent Opell, a professor of biological sciences 
in the College of Science, studies spider glue, a 
natural adhesive that forms when silk emerges 
from a spider’s abdomen and interacts with the 
atmosphere.   Here, Opell removes a portion of 
a local Blacksburg web using a wooden frame, in 
order to take it back to his laboratory for 
closer study.


