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Letter from the Director
Thanks for taking a look at the Fralin Explorer. I hope you noticed the holiday-themed
colors on the cover and wish you a happy and restful holiday break. I am writing this
message at the end of the academic semester and have been talking to my colleague,
Bill Hopkins, who will be a speaker at this year’s Graduate commencement and who
co-taught the undergraduate Tropical Biology and Conservation in Ecuador course
highlighted on page 8. This has led me to reflect on the mission of the Fralin Life
Science Institute and its role in promoting opportunities for student research, at both
the undergraduate and graduate levels. Facilitating research is the primary mission
of the Fralin Life Science Institute and students are at the heart of that mission. In
this issue of the Fralin Explorer, two of several programs that are supported by the
Institute are highlighted. One of these is the newly launched graduate Molecular and
Cellular Biology Program (MCB). I am delighted with the progress that this effort
has made in a short time. I am particularly impressed with the collegiality of the
participating faculty as well as the outstanding initial cohort of graduate students.
Although the MCB program is featured in the current issue on page 24, there are also
other highly successful interdisciplinary graduate programs that have emerged from
faculty associated with the Fralin Life Science Institute, such as the Translational
Plant Sciences and the Interfaces of Global Change programs we have showcased
in the past. One of the more satisfying aspects of my job as Director is that I am
able to observe and help coordinate communication among these groups. There is
also an article about the Fralin Summer Undergraduate Research Fellows (SURF)
program on page 28 that is sponsored by the Institute in partnership with the Office
of Undergraduate Research. Please take a look at the exciting research conducted by
these student research fellows. As part of this program, I have the opportunity to meet
with these students in groups and find out about their backgrounds and ambitions,
and that is a lot of fun for me. I also get a chance to observe this highly diverse
group of students as they interact with each other. One cannot help but be impressed
with how passionate they are about their individual
research efforts, the connections they are making with
their respective research mentors, and how much they
enjoy sharing that passion with their colleagues. Read
the brief biographies and the research efforts of these
several students presented in this edition and you will be
impressed as well.
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RESEARCHERS
DISCOVER NEW
MECHANISM OF
ANTIBIOTIC RESISTANCE
IN LEPROSY AND
TUBERCULOSIS
A Virginia Tech research team,
in collaboration with researchers
from the University of MissouriColumbia, have discovered a
mecha nism responsible for
antibiotic resistance in the bacteria
that cause tuberculosis and leprosy.
Knowledge of this mechanism
will ultimately allow researchers
to design more effective drugs to
treat these diseases.These findings
were recently published in the
journal Biochemistry. Rifampicin,
a popular antibiotic used to treat
tuberculosis and leprosy, works by
preventing bacteria from growing.
However, the drug is becoming
less effective as Mycobacterium
tuberculosis, the bacteria that cause
tuberculosis, and Mycobacterium
leprae, the bacteria tha t ca use
leprosy, develop resistance. This
resistance occurs in part because
the bacteria have a certain enzyme,
called rifampicin monooxygenase,
tha t inactiva tes rifa mpicin by
chemically modifying its structure.
Pablo Sobrado, a professor of
biochemistry in the College of
Agriculture and Life Sciences, and
his team worked in collaboration
with biochemist John Ta nner

and postdoctoral associate LiKa i Liu a t the University of
Missouri-Columbia to discover
that rifampicin monooxygenase
converts rifampicin from a cyclic
or ring form to a linear form. Once
rifampicin is in this linear form, it
is no longer effective in killing the
bacteria. “This discovery is exciting
because it is all-important for drug
design,” said Sobrado, an affiliate of
the Fralin Life Science Institute and
the Virginia Tech Center for Drug
Discovery. “It can help researchers
design new rifampicin analogs that
are more effective because they are
not susceptible to inactivation by
this bacterial enzyme.” Members of
Sobrado’s team who helped identify
the mechanism include Yumin
Dai, currently a senior research
associate in the Department of
Chemistry in the College of Science,
and visiting graduate student Heba
Abdelwahab of Damietta, Egypt.
In a previous study, Abdelwahab
described the a tomic a nd
molecular structure of rifampicin
monooxygenase using X-ray
crystallography. In this recent study,
funded with a National Science
Foundation grant, Sobrado’s team
used X-ray crystallography, NMR
analysis, and mass spectroscopy
to identify the chemical
modifica tion of rifa mpicin by
rifampicin monoxygenase. Before
this finding, researchers knew
that rifampicin monoxygenase
inactivated rifampicin, but they did
not understand how. “Antibiotic
resistance is an evolving issue that
greatly impacts the public health,”
said Abdelwahab. “Our studies
have shown how this enzyme
deactivates rifampicin. We now
have a blueprint to inhibit this
enzyme.” Da i, who conducted
this research as a postdoctoral
associate in Sobrado’s lab, added,
“based on understa nding this
mecha nism, the next step in
research may focus on developing
various enzyme inhibitors in order
to treat the antibiotic resistance,

such as structurally simplified
rifampicin mimics, that would act
as competitive inhibitors.” Drug
researchers can also begin to design
improved forms of rifampicin
via synthetic modification that
are not susceptible to chemical
modifica tion by the bacterial
enzyme tha t ta rgets it. While
treatable, tuberculosis and leprosy
are diseases that pose a threat
to children, the elderly, people
in developing countries without
access to adequate health care,
and others with compromised
immune systems. According to the
Centers for Disease Control and
Prevention, more than 10 million
people worldwide were sick with
tuberculosis in 2016. The rates and
prevalence of leprosy are much
less; globally, less than one case
per 10,000 people is reported each
year, and 96 percent of these cases
are from developing countries.
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RESEARCHERS
DISCOVER INSIGHTS
INTO AMYLOIDS
ASSOCIATED WITH
ALZHEIMER’S AND TYPE
2 DIABETES

A Virginia Tech research team
has discovered insights into the
sta bilizing forces of a myloid
fibrils that are associated with
Alzheimer’s disease and type 2
dia betes. These findings were
recently published in the Journal of
Molecular Biology. Amyloids are
aggregates of proteins that form
a shape that allows many copies
of that protein to stick together
to form fibrils. The accumulation
of amyloid fibrils in the brain
contributes to Alzheimer’s disease,
and the accumulation of amyloid
fibrils in the pancreas contributes
to type 2 diabetes by damaging
cells that produce insulin. Justin
Lemkul, an assistant professor
of biochemistry in the College
of Agriculture and Life Sciences,
and his team’s research focuses on
applying computer simulations to
understand mechanisms of protein
aggregation that are difficult or
even impossible to recreate in a
laboratory setting. Elucidating
the structure and stability of these
amyloid fibrils is important for
developing future anti-amyloid
drug therapies. For this research,
Lemkul’s tea m performed the
first-ever simulations of amyloid
fibrils using a physical model that
included electronic polarization to
understand the forces stabilizing
three amyloid-forming proteins
observed in Alzheimer patients:
microtubule-associated protein
tau, amyloid β-peptide, and islet
amyloid polypeptide (IAPP). IAPP
is also associated with amyloid
fibrils in type 2 diabetes patients.
“We found that several amino
acids in these three a myloidforming proteins are particularly
sensitive to small cha nges in
their environment, particularly
glycine, which plays a major role
in stabilizing amyloid aggregates,”
said Lemkul, an affiliate of the
Fralin Life Science Institute and
Virginia Tech Center for Drug
Discovery. Anne Brown, a n
assistant professor in research and
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informatics, University Libraries,
is a contributing a uthor a nd
performed the IAPP simulations
and analysis for the paper. “The
sequences of these three amyloid
fibrils vary greatly in composition
a nd length, but all pa rticipa te
in an aggregation pathway that
results in these fibril structures.
It is common to study amyloid
proteins individually; however,
by studying three very different
amyloid fibrils together, we were
a ble to determine sta bilizing
forces that were common among
them. This gives us new directions
for understanding amyloids in
general and a better understanding
of how some amyloids result in
disease states,” said Brown. With
these new insights, researchers
ca n begin to design drugs to
break up the a myloid fibrils
or prevent them from forming
in the first place. “Therapeutic
intervention will be most helpful
if researchers can design drugs
that prevent the fibril formation,”
said Lemkul. Darcy Davidson,
the first author on the paper and
a first-year graduate student in
Lemkul’s lab, began her research
on microtubule-associated tau as
part of her rotation project. “Both
of my grandfathers were diagnosed
with Alzheimer’s, so this research
is personal a nd importa nt to
me. These discoveries can help
researchers develop better drugs
to target specific areas of amyloid
fibril formation, and this is exciting
in terms of future treatment for
Alzheimer’s,” sa id Davidson.
Davidson is currently continuing
her resea rch on microtubuleassociated protein tau focusing
on protein folding and how single
proteins begin to aggregate to
form an amyloid fibril. Lemkul’s
tea m is interested in future
collaboration with researchers
to test these discoveries in the
laboratory and in animal models;
resea rchers ca n then begin to
design drugs to target and prevent

the formation of amyloid fibrils.
Amyloid formation is associated
with a variety of human diseases,
including Alzheimer’s disease (AD),
type 2 diabetes (T2D), Parkinson’s,
rheumatoid arthritis, Huntington’s
disease, and more.
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VT-FAST: A NEW
RESOURCE FOR
VIRGINIA TECH FACULTY
Imagine this: you a re a new
assistant professor in biological
sciences at Virginia Tech. You are
overwhelmed by setting up your
lab, hiring staff, writing grant
proposals, submitting manuscripts,
and recruiting graduate students.
Wha t is your most precious
resource? Time. This is where the
Virginia Tech Faculty Activity
Support Team, or VT-FAST, comes
in. VT-FAST is a virtual team of
faculty and staff across campus
who support faculty at Virginia
Tech in all aspects of grant and
proposal development. Their goal is
to facilitate proposal preparation,
formatting, and editing, thereby
allowing faculty to focus more
directly on their research plan. VTFAST support ranges from singleinvestigator proposals to larger,
more complex proposals involving
tea ms with external pa rtners.
The concept is for VT-FAST to
provide all Virginia Tech faculty
timely access to personnel that

can help with a variety of tasks.
As examples, VT-FAST can help
with grant writing and manuscript
preparation, as well as providing a
mechanism to help faculty interface
with complia nce personnel
a nd the Office of Sponsored
Programs. It can also help faculty
locate information about existing
equipment resources. You can look
at the VT-FAST website to see
how the team can help you in your
next proposal submission. Dennis
Dean, director of the Fralin Life
Science Institute, said, “this type
of assistance will be particularly
useful to new faculty members. The
goal of VT-FAST is to contribute to
coordination among the institutes
and to help with development of
large, complex, multidisciplinary
grant applications. Over the years,
we have provided such services,
but I believe now is the time to
better coordina te university
assets located within institutes,
depa rtments, a nd colleges in
a way that can be leveraged to
assist faculty more effectively on
a larger scale.” Janet Webster,
associate director of finance and
administration at the Fralin Life
Science Institute, and Jon Greene,
associate director for strategic
development, Institute for Critical
Technology and Applied Science,
or ICTAS, will be leading VTFAST. “The whole idea of VTFAST is to help Virginia Tech
faculty succeed. That could mean
one of us helping a junior faculty
write a better single-PI proposal.
And it could also mean convening a
team from across the university to
support one of our top researchers
to best position the university
a nd write a winning proposal
for a big federal grant. And then,
after we win, help manage the
resulting resea rch progra m,”
said Greene. Current VT-FAST
team members represent colleges,
depa rtments, a nd institutes
from all over campus: VirginiaMaryland College of Veterinary

Medicine, College of Agriculture
a nd Life Sciences, College of
Science, University Libra ries,
Institute for Society, Culture, and
Environment, and Institute for
Creativity, Arts, and Technology.
As the resource develops, the
expectation is that other units
on campus will also participate.
“Large, collaborative grants have
a ripple effect on research that goes
beyond the funding itself — they
jump-start research partnerships
and tend to generate additional
ideas. Connecting faculty with
the resources to put together
competitive applica tions for
those grants is one of the ways we
fulfill our role of advancing the
university by growing externally
funded resea rch,” sa id Stefa n
Duma, director of ICTAS. Webster
has worked with Fralin faculty
a ffilia te Ca rla Finkielstein on
several successful grant proposals
and manuscripts. Finkelstein, an
associate professor of biological
sciences in the College of Science,
researches the molecular basis
by which environmental factors
influence sporadic breast cancer
incidence with a focus in circadian
disruption as toxic agent. She
also seeks to understa nd the
mecha nisms by which tumors
develop resistance to conventional
therapies and interfere with those
processes using na no-based
technologies. “Science is all about
generating innovative ideas and
being able to communicate them
effectively, to both the general
public and our colleagues. When
it comes to writing, I count on VTFAST’s expertise for feedback to
ensure that the excitement I put
into my science translates into my
grant proposal,” said Finkielstein.
Webster is also working with
Jessica Crawford, the grants and
contracts officer for the VirginiaMaryland College of Veterinary
Medicine, a nd Na ncy Dudek,
the grants coordinator for the
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College of Agriculture and Life
Sciences, to coordinate a large
Na tional Institutes of Health
grant for Kiho Lee, an assistant
professor of animal and poultry
sciences. Lee’s research focuses
on early embryonic development
in pigs. Major research topics in
his laboratory include identifying
the mecha nism of epigenetic
reprogramming by oocytes after
fertilization and developing an
efficient approach to produce
genetically engineered pig models
for agriculture and biomedical
research. “When I began this job
five years ago, there weren’t enough
professionals on campus to break
down a large NIH submission into
small, feasible tasks. Back then, the
PI and I did it all ourselves,” said
Dudek. “Now with VT-FAST,
I have colleagues like Jessica
Crawford a nd Ja net Webster
who are willing to break off and
support pieces of the proposal so
we can each create higher quality
documents. When we merge our
pieces together, we have a much
more polished grant proposal (and
less stress). It reminds me of the
motto on the U.S. seal, E Pluribus
Unum, or, ‘out of many, one.’ ” VTFAST also wants to underscore
that support is not limited to just
science and engineering faculty.
They will support faculty from
all colleges and departments on
campus. The Institute for Society,
Culture, a nd Environment,
or ISCE, is also excited to get
involved. “ISCE is delighted the
VT-FAST group has come together
to share grant-related resources
and expertise with one another
and with Virginia Tech faculty,”
said Karen Roberto, director of
the Institute for Society, Culture,
and Environment and University
Distinguished Professor. “While
ISCE has always offered assistance
to the faculty associated with the
institute, we are excited that our
staff can now draw upon the wider
resources of VT-FAST to enhance
the support we provide.”

.
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VIRGINIA TECH
RESEARCHERS
DISCOVER INSIGHTS
INTO CHEMICAL
COMMUNICATION OF
STINK BUGS
For stink bugs to attract a mate or
to communicate that they have
found food, they use their own
chemical language: pheromones.
Virginia Tech researchers have
discovered insights into this
chemical language, which can be
used to develop alternative pest
controls. “We have gained a deeper
understanding of how stink bugs
synthesize pheromones, and this
knowledge may allow us to produce
pheromones in expendable food
crops – also called ‘trap crops’ – to
lure the bugs away from cash
crops,” sa id Dorothea Tholl, a
professor of biological sciences in
the College of Science and a Fralin
Life Science Institute affiliate.
These new environmentally
friendly a nd susta ina ble
alternatives to insecticides could
save farmers millions of dollars. In
Virginia, crops such as grapes,
sweet corn, and apples, have been
under attack by the invasive brown
marmorated stink bug since 2004;
cabbage has also been affected, but
by the ha rlequin stink bug. A
rela tive, the southern green
stinkbug is also a severe pest
worldwide a nd a ttacks ma ny

different crops including beans and
soybeans. Tholl is interested in the
chemical communica tion of
organisms and studies how this
chemical language has evolved in
insects. With support by a grant
from the USDA National Institute
of Food and Agriculture, her lab
investiga tes the enzymes tha t
produce stinkbug pheromones in
an interdisciplinary collaboration
with colleagues at Virginia Tech
and national and international
institutions. Her team’s research
has recently been published in the
journal Proceedings of the National
Academy of Science, or PNAS.
“Our recent paper provides
valua ble insight into our
understa nding of how insects
synthesize complex sesquiterpene
compounds that are typically used
as pheromones. The work could
pave the way in the future for
pla nts to ma nufacture insect
pheromones, which could be
utilized in pest surveillance and
pest management strategies, such
as attract and kill,” said Thomas
Kuhar, a professor of entomology
in the College of Agriculture and
Life Sciences a nd a Virginia
Cooperative Extension specialist.
Very little was known about the
biosynthetic evolution of these
insect pheromones, a nd the
research of Tholl’s team has shown
that stink bugs have their own
enzyma tic machinery to make
pheromones without receiving
them from symbiotic microbes or
the host plant, as was previously
thought. Jason La ncaster of
Knoxville, Tennessee, a recent
biological sciences Ph.D. graduate
from Tholl’s la b, used nextgeneration sequencing to identify
and functionally characterize the
first enzyme in the biosynthetic
pa thway of the ha rlequin bug
pheromone
compound.
“Pheromones for thousands of
insects are known, but very little is
known about the synthesis of the
pheromones. This paper focuses on

terpene derived pheromones from
the harlequin stink bug Murgantia
histrionica and encompasses many
yea rs of resea rch. Besides the
development of dead-end trap
crops, this research may allow
establishing “RNAi interference”
type gene silencing mechanisms to
disrupt the pheromone production
of the insect,” sa id La ncaster.
Lancaster also found that other
stink bugs such as the brown
marmorated stink bug use enzymes
in pheromone biosynthesis similar
to that identified in the harlequin
bug. Beyond the team’s current
study on stink bug pheromones, the
research may allow for exciting
future discoveries in the
biosynthesis of pheromones of
other insects and their application
in pest ma nagement. There is
commercial interest in using the
genetic tools developed by Tholl’s
team to produce the pheromones
via synthetic biology for
application in the field to promote
pest mating disruption. “Overall,
we are excited about the prospect
that our research has the potential
to develop new pest management
techniques,” said Tholl.
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VIRGINIA TECH
RESEARCHER TO STUDY
THE EFFECTS OF DRYING
STREAMS
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Virginia Tech resea rcher,
Meryl Mims, is the co-principal
investigator on one of the first
large-scale coordinated ecology
research projects to study what
happens to streams as they dry
across the United States. Mims,
a n assista nt professor in the
Department of Biological Sciences
in the College of Science, received a
new grant from the MacroSystems
Biology program of the National
Science Foundation (NSF). The
grant is budgeted for $3.04 million
across five universities with
$452,000 coming to the Mims lab
at Virginia Tech. The Mims Lab
will examine macroinvertebrate,
or bug, communities in 10 regions
across the southern United
Sta tes to make connections
a mong clima te a nd biological
factors in intermittent, or not
continuously flowing, streams, a
little-studied area of freshwater
ecology. According to the NSF
MacroSystems Biology program,
“The ecological significance of
intermittent streams, which are
controlled by large-scale climate
fluctua tions a nd colonized by
aquatic life under wet conditions,
will likely grow as the global
environment changes and human
dema nd for wa ter increases.”
The project involves an exciting
collaboration among research
groups with diverse expertise
from the University of Oklahoma;
University of California, Berkeley;
Northern Arizona University;
University of Louisia na a t
La fayette; a nd University of
Arizona. “This research will give
us new insight into the ecology of
intermittent streams. We hope to
understand how stream drying
affects the function of stream
ecosystems and the response of
organisms. By looking at streams
across the country, we can develop
and test a large-scale framework to
analyze environmental changes,”
said Mims, an affiliated faculty
member of the Fralin Life Science

Institute a nd Global Cha nge
Center. Mims, a freshwa ter
ecologist a nd conserva tion
biologist, investigates how species’
traits and environmental attributes
interact to influence community
a nd the popula tion structure
of aquatic organisms. Her lab’s
resea rch integra tes the fields
of population, community, and
landscape ecology; the overarching
goal of her research is to uncover,
understa nd, a nd predict the
differential responses of aquatic
species to a changing landscape
and climate. “We use a suite of
approaches, including population
genetics, spatial and landscape
ecology, traits-based inference,
and multivariate statistical tools
to look for patterns across species
a nd pa tterns of response to
environmental change,” said Mims.
For this grant, Mims is leading
population genetic and genomic
studies of 15 species across the
study sites, as well as serving as
the coordinator for field research
at two of the 10 study regions,
one in Northern Virginia and the
other in the Smoky Mountains of
Tennessee. It will be the Mims lab’s
first major focus on the research
of macroinvertebrates, applying
their genetic and genomic tools to
understand population dynamics
in intermittent streams. In addition
to contributing to the overall
goals of the project, work by the
Mims lab will help advance the
emerging field of comparative
landscape genetics, which seeks
to understand how the genetics
of populations are influenced by
the landscape and environment,
and whether and how they differ
a mong species. “Popula tion
and landscape genetics inform
our basic understanding of the
movement, population size, and
patterns of diversity of organisms
– and how they are influenced
by their environment. Both also
help inform ma nagement a nd
conserva tion of species,” sa id

Mims. University of Oklahoma
professor Daniel C. Allen is the
lead principal investigator of the
study and conducts field research
at sites in Oklahoma, Kansas, and
Colorado. “For decades, we have
studied the ecology of streams
that always have flowing water
while largely ignoring those that
do not, but only 40 percent of U.S.
streams always flow. This large,
new project will be one of the first
to study both the 40 percent of
U.S. streams that always flow as
well as the 60 percent of streams
that dry or stop flowing. In doing
so, we hope to change the way we
think about streams,” said Allen,
a professor in the Department of
Biology, University of Oklahoma
College of Arts and Sciences. The
study will include field research
that takes place at 100 sites across
the United States in 10 different
ecological regions. Most of these
sites are currently included in the
NSF-funded National Ecological
Observatory Network, or NEON,
that monitors water chemistry,
invertebra tes, fish, algae, a nd
nutrients in their resea rch as
well (https://www.neonscience.
org), providing an opportunity
for the new strea m project to
integrate with NEON. The study
sites will span coastal northern
California to coastal Virginia in
the north and southern Georgia
to the Sonoran Desert in Arizona
in the south. “These projects
leverage NSF investments in
biological infrastructure to study
how organisms and ecosystems
respond to environmental changes
from local to continental scales,”
said Joanne Tornow, NSF acting
assistant director for biological
sciences. “Most of these projects
use data from NEON to address
long-sta nding questions tha t
could not be addressed even
five years ago without access to
standardized, replicated, publicly
available ecological data from
ecosystems across North America.”

Researchers at all sites will follow
NEON sa mpling protocols to
produce NEON-compa tible
data. In each region, some of the
strea m study sites will always
flow, while others will not, and
the investigators will research
the effects of stream drying on
the different ecosystems in varied
climates. Mims and her colleagues
will focus on macroinvertebrates to
study how drying influences what
species survive, how population
and communities (e.g., multiple
species occurring a t the sa me
site) a re connected, a nd how
these effects may vary across the
different climates of the southern
half of the United States. e
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epic adventure in ecuador
exploring tropical biology and conservation

F E AT UR E

COLOMBIA
ECUADOR
PERU
BOLIVIA
CHILE

This past summer, a group of eleven Virginia Tech
students explored one of the most biodiverse countries
in the world, traversed multiple ecosystems, from the
Amazonian lowland rainforest to the high-altitude
Andes, and met with local indigenous people to learn
about conservation challenges in Ecuador.

Tropical Biology and Conservation in Ecuador, a sixcredit study abroad course, was offered in the spring
and summer of 2018. The course is co-taught by Ignacio
Moore, Biological Sciences professor, and William
Hopkins, Fish and Wildlife Conservation professor and
Director of the Global Change Center, which is housed
within the Fralin Life Science Institute at Virginia Tech.
These eleven undergraduate students spent the spring
semester learning in the classroom, followed by a threeweek study abroad trip to Ecuador in the summer. Led by
Moore and Hopkins, along with several local guides, the
students explored the natural beauty and conservation
challenges of Ecuador while synthesizing and applying
what they had learned in the classroom.

the following stories and photographs,

written and taken by the students, capture
just a few of their experiences during this
epic adventure in ecuador.
Photo opposite page: Mountains in
Ecuador. Photo credit: Taryn Smith.
Photo this page, top: Relaxing in a
hammock. Photo credit: Taryn Smith.
Photo this page, bottom: Tropical
Biology and Conservation in Ecuador
class 2018. Photo credit: Bill Hopkins.

Being at the Shiripuno Lodge has given me time
to decompress from the world of fast
success and immediate satisfaction.

“Patience is a virtue” - everyone has heard the phrase
at some point in their lives. To many, the hustle of
work, school, and family pulls us in all directions; yet,
it still feels as though we aren’t “doing enough.” We
may feel rushed, anxious, and stressed if we aren’t
achieving results immediately.Being at the Shiripuno
Lodge has given me time to decompress from the
world of fast success and immediate satisfaction. Of
course, not having cell service or access to the internet
has been a bit of an adjustment, but the real patience
comes from the lessons of the forest. Seemingly-dead
orchids that have been given tender care will sprout
vibrant green stalks if given time and a chance at
a new life. This same patience can be applied when
staring at an empty hummingbird feeder for hours
or chasing after monkeys for days. When butterfly
eggs are collected, patience is practiced every day
until metamorphosis is completed and the identity of
the butterfly is revealed. Patience is practiced when
learning a new skill, such as basket weaving, the sides
fall apart or the pattern is forgotten and frustration
sets in. As Fernando Vaca, our host at the Shiripuno
Lodge, says, “patience is nurturing,” as the jungle both
teaches us valuable lessons and helps us to grow like its
beautiful orchids.
evania sempeles, biological sciences,
college of science

When I heard the first low-pitched
booming call, I immediately knew
what was in the canopy only a couple hundred
feet away.

When I heard the first low-pitched booming call, I
immediately knew what was in the canopy only a
couple hundred feet away. In a previous class, taught
by Dr. Moore, I had learned about Howler monkeys
and their protective behavior, but I never expected to
ever hear one out in the jungle. I immediately looked
back at Dr. Hopkins, wide-eyed, with a big smile on
my face. After a few calls, our guide, Ramon, started to
pick up speed because he knew that Howler monkeys
were a rare occurrence, especially for visitors like
ourselves. As we started going off trail, our excitement
grew bigger and bigger. Each step towards the
Howlers resulted in louder, low-pitched calls filling
the air. I was constantly looking down at my feet so
I wouldn’t fall and looking up to see if I could locate
the source of the sound. We tried to be as silent as we
could to not let the animals know that we were near.
Overall, it was one of the most memorable moments
of the trip, and the classroom-to-field experience is
something that I will never forget.
georgia boley, biological sciences,
college of science

Being in the jungle gives you a whole new appreciation
for your senses. The sights, smells, sounds, and feel
of the jungle is an all-encompassing experience. The
smells of the jungle can range from the sweet smell
of fruits to the stink of a monkey pack above. One of
the most important senses in the jungle is hearing.
Our guide Rudy described it as “if you rely on sight
alone to find animals in the jungle - you’re lost.” The
animals have evolved to the point where they are next
to impossible to spot. Over the course of the trip, I’ve
learned 4 or 5 bird calls, not even a scratch on the list
of species that live in Yasuni. Often, as we are walking
down the trails, we will stop abruptly and listen to the
sounds of the forest. Sounds of rain on leaves, bugs
chirping in the distance, several bird songs, or even a
monkey troop in the distance. Being in Shiripuno has
given me time to let my ears take a break from the
noise pollution of civilization, which has improved
my hearing greatly.Touch is also an important sense
in the jungle. The trails are often very muddy and
slippery. Being able to feel if your footing is stable is
very important if you don’t want to take a spill. The
guides often hand us leaves to feel when they talk
about classification. We feel for the waxiness of the
cuticle or how flimsy or flexible it is. To be successful
in the jungle, using your senses to their full capacity is
essential. The Huaorani are a great example of this from a young age the Huaorani are taught how to use
their senses to best navigate the jungle.

Our guide Rudy described it as “if you
rely on sight alone to find animals in the
jungle - you’re lost.” The animals have evolved
to the point where they are next to impossible to spot.

taryn smith, biological sciences,
college of science

I looked at this area for twenty or more seconds,
and then all the sudden I realized
that it was a frog – a frog that was
spectacularly camouflaged!

We were walking through the lowland rainforest of
Ecuador’s Yasuni National Park. Our guide, Ramon,
wielded his machete, and was constantly clearing the
brush in front of us. Suddenly, he stopped. I wondered,
“What could he be up to?” He looked at the ground beside
the trail intently. He then knelt and slowly picked leaves
away from an area about the size of my palm. He looked
up at me and said, “sapo”- at that time I had no idea what
“sapo” meant! He repeated himself pointing at the small
area, “sapo.” I studied the small area, but I saw nothing!
I knelt and squinted my eyes and I saw a small leaf with
a white petiole. I looked at this area for twenty or more
seconds, and then all the sudden I realized that it was a
frog – a frog that was spectacularly camouflaged! Dark
brown with black spots adorning its back, along with a
white stripe right down the middle. I couldn’t believe it.
Ramon laughed and laughed until he was out of breath! I
now know that frogs in the rainforest are incredibly hard
to see, and that sapo means frog in Spanish.
dominic latona, biological sciences,
college of science
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I’m wearing dirty, damp clothes, and I have almost no contact
with the outside world. At the same time, it is the most
peaceful place that I have ever been to.
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This trip has been the best nature experience that I have ever had. We
have visited places with the most amazing wildlife and food. We’ve seen
many unique species of birds, spiders, insects, and snakes. Another cool
part of this trip is that we are completely disconnected from the outside
world since there is not any cell or internet service, and the nearest
town is six hours away by boat only. Being isolated from social media
and the internet is great because I am focusing on what is in front of
me instead of other people’s lives. For me, Shiripuno has been a place
of contradiction. The physical conditions here are the most intense that
I have ever experienced. It rains for hours or even days. I’m wearing
dirty, damp clothes, and I have almost no contact with the outside world.
At the same time, it is the most peaceful place that I have ever been to.
I am totally immersed in nature, with no worries or thoughts about
what is going on elsewhere, and I am very focused on what is going
on in my vicinity. I have never been so relaxed or calm in my life. I can
also feel myself getting stronger; I no longer fear spiders and insects
nearly as much as I used to. Finally, I have been practicing my Spanish
by talking to the Huaorani tribesmen who work here, and it has been a
great experience. It’s very cool hearing their perspectives on the world
and using the Spanish I learned in high school. There is something very
special about getting into true wilderness. Shiripuno will always have a
special place in my heart.
mark feinberg water,
resources, policy

& management,

college of natural resources and environment

My personal favorite food from
Ecuador is the bananas. I’ve found them
much more flavorful than those in the USA.
One of the main experiences of traveling abroad
is trying new foods. Ecuador is a Latin American
country, and staples such as plantains, rice, and
beans are common in meals. Another big staple for
Ecuador is yucca or manioc. Yucca is a new food for
me that I have really enjoyed. Three course meals are
common here and typically start with a soup and end
with a dessert. The desserts are usually fruit based.
A common fruit used in desserts is the tree tomato.
Breakfast normally comes with fruit as well as fruit
juice. The fruit juices here are exotic compared to
what we drink in the USA. Some of my favorite are
blackberry juice, pineapple juice, and passion fruit
juice. Another popular Ecuadorian drink that I got to
try is an oat-based drink called Quaker that consists
of oats blended with milk. Unlike in the USA,
the main meal in Ecuador is lunch rather than
dinner. It’s the biggest meal, and people plan
their day around it. My personal favorite
food from Ecuador is the bananas. I’ve
found them much more flavorful than
those in the USA. Bananas
with chocolate sauce
was definitely the best
combination that I tried
while in Ecuador.
leah perdue

biological sciences,
college of science

No matter where you are and no matter what the language
barrier is, laughter is a sound everyone knows.
Being in Ecuador made me realize how hard it can be for people to get to
know each other if you don't speak the same language. This barrier is easier
to break with universal signs, and I have learned on this trip that laughter
is universal. No matter where you are and no matter what the language
barrier is, laughter is a sound everyone knows. There was a group of kids
waiting with their families when we got dropped off at a checkpoint. We
all started to play games with the toys that Dr. Hopkins had brought them.
There was one little girl who was very shy and didn't say a word but she
started to play the game as well. After a little while, with no words spoken,
we were playing the game and laughing. At the end, when we all had to
leave, the little girl got up with me and shook my hand. She walked me to
my luggage and continued to wave goodbye even when I had gotten on the
bus. All the while sharing no words. This was an amazing experience.
georgia martin, fish and wildlife conservation,

college of natural resources and environment

There's still something magical when I wake up
just around sunrise; the natural world is awake and
thriving. San Isidro multiplies that feeling.
Besides occasional insomnia, there's another reason why I plan to
study birds and behavior: spring and summer mornings are my
favorite times of the day and year. Even as a kid, I remember waking
up and just listening to the songs outside my window, enjoying the
complexity and variety. Now as an adult, there's still something
magical when I wake up just around sunrise; there's no need to start
the day yet, coffee or tea is brewing, and half the world is still asleep.
Well, half of the human world is still asleep, but the natural world
is awake and thriving. San Isidro multiplies that feeling. Located in
the cloud forest, the lodge overlooks a valley that usually has one
or two low lying clouds in it (hence the name, cloud forest). After
brewing a (slightly strong) cup of coffee, I wandered to the main
lodge, planning to read my book in the foggy morning. Inca jays
squawk just off the path and a russet-backed oropendola called out
its distinct rain drop call once or twice. By 6:20, I was settled in and
wondering if a gnome was going to come out of the jungle. Instead,
the hummingbirds made an appearance. Chestnut-breasted coronets
were fighting off fawn breasted brilliants who were chasing off the
wasps. I realized this was going to be as silent as it ever will be for
me on the deck. My mind started to sink back into that fuzzy, just
woken up feeling for the next hour while I enjoyed the magic before
the rest of the world started to wake up.
catherine hucul, biological

sciences, college of science
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Perhaps the final hoorah of our trip was a day hike that had
earned the name “The Death March.” Yes, I know this sounds
like the complete opposite of a good time, but some of my best
memories from this trip are from situations that challenged
me. The intimidating name of the hike only made each student
properly prepare for the endeavor, but anyone attacking the
challenge with a good attitude would not only complete the hike,
but enjoy sights and accumulate experiences that can hardly be
imagined. The hike occurred right next to the town of Papallacta.
Our guide, Patricio, was a lifelong resident of Papallacta and
had constructed the trail we were trekking up. At the base lodge,
we already stood at an elevation of nearly 11,000 feet (double
the highest elevation in Virginia), and by the end of the hike, we
stood surrounded by clouds at over 13,000 feet. A new challenge
came when we crossed over the tree line and into an altitude
where spectacled bear droppings and tapir tracks outnumber the
amount of trees covering this landscape. The hike crossed over
three separate peaks, each one higher than the last. When we
finally reached the second peak, we stopped for a much needed
snack break. Completely surrounded by clouds, our visibility was
minimal but that did nothing to damper any of our spirits as we
built up excitement to go to the top. 10-15 minutes later we stood
at nearly 12,000 feet above sea level, taking pictures with nothing
but clouds surrounding us. All of us were as happy as could be
with our accomplishments of the day. The trip back down was
even more jovial. By the time we all got back to the lodge, we were
exhausted and beaming, staring up into the mountains in awe of
what we had accomplished, and well-deserving of a long dip in
the natural hot springs.

We stood at nearly 12,000 feet above sea
level, taking pictures with nothing but
clouds surrounding us. All of us were
as happy as could be with our
accomplishments of the day.

silas beers, fish and wildlife conservation,

college of natural resources and environment
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The bus ride into San Isidro weaved its way up the side of the
mountains. As we would go around each turn, the
views would keep getting better and better.
I missed the mountains. Shiripuno was an amazing experience
but it was located in the Amazon river basin. I wanted to be in
the mountains. The bus ride into San Isidro weaved its way up
the side of the mountains. As we would go around each turn, the
views would keep getting better and better. The sun began to
set as we neared our destination. The sunset framed the peaks
in a way that makes you question if this is real. There is no way
this is real. Views like this only occur through green screen edits
in movies. But there I was, awestruck and happy to be in the
mountains.
Once we arrived in San Isidro, the sun was still setting so the sky
was a light pink. The mountain crests met and were dotted with
small clumps of clouds. Below the mountain was a slope down
to a valley with a salt lick lake cupping the lowest elevation.
Gorgeous. The way to the main lodge is a rocky path painted
green by the plants that have claimed it over the years. The walls
were covered in vibrant green moss and the trees above created
a tunnel of foliage. The lodge was a large building with glass
windows and a huge deck. I was giddy with excitement!
taryn smith,

biological sciences, college of science

Everyone I've talked to about study abroad always
says it's a trip they'll treasure forever; I finally
understand where they're coming from.
Our trip is coming to a close. On reflection, the trip both flew
and dragged by. But doesn't it always? Nineteen days abroad
sounds like a long time, but split between three different
locations and with six days of travel made the time spent at
every location precious. The time spent at Shiripuno Lodge
taught us all patience and how to enjoy our surroundings
while keeping a sharp look out for pitfalls or snakes. The time
at San Isidro gave me a new appreciation for the horizon,
clouds, and mountains. The time spent at Papallacta gave me
a new appreciation for my healthy lungs, but also gave me
the shove I needed to make sure I'm physically ready for my
next big adventure. I graduate this summer once our final
paper is turned in and, in a way, this trip was a way for me to
mark the end of my undergraduate career and the beginning
of my next big adventure. Everyone I've talked to about
study abroad always says it's a trip they'll treasure forever; I
finally understand where they're coming from. This trip isn't
something I'll forget soon, and I hope everyone else on the
trip feels the same exhausted but happy and content way I do.
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catherine hucul, biological sciences,

college of science

Several students
shared audio
recordings of their
written reflections,
accompanied by
photographs from
the trip and even
a recorded sound
clip capturing
the acoustics of
nighttime in the
Amazonian jungle.
Check out the
audio slide
show on Fralin’s
Youtube channel
at https://www.
youtube.com/user/
FralinLifeScience/
videos.
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HOW THE BARNEY LAB
IS ASSESSING AND
REDUCING THE RISK OF
BIOLOGICAL INVADERS
by Kristin Rose
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“There are more
than 495 weeds
worldwide that
are resistant to
herbicides.”

Invasive plant species have most famously been written about by Betty Smith in the
introduction to her popular novel, A Tree Grows in Brooklyn:
It grows in boarded up lots and out of neglected rubbish heaps. It grows up
out of cellar gratings. It is the only tree that grows out of cement. It grows
lushly...survives without sun, water, and seemingly earth. It would be considered
beautiful except that there are too many of it.
The rapid and unrelenting growth of invasive plant species can cause a multitude of
problems, such as the disruption of crop growth, the obstruction and erosion of roadways,
and a disruption of the ecological balance and an overall decrease in biodiversity of the
landscapes where they are found. Invasive species are defined as organisms that are not
native to an ecosystem and cause harm, including harm to the environment, economy, or
human health.
Jacob Barney, associate professor of Invasive Plant Ecology in the School of Plant and
Environmental Sciences, runs a research program at Virginia Tech that focuses on
the processes and consequences of invasive plant species on our natural and managed
ecosystems. “My lab is examining the causes, consequences, epidemiology, and management
of invasive species. We are identifying the ecological impacts of invasive plants and how
they interact with native and other invasive species. Ultimately, this will lead to developing
effective management strategies,” said Barney, a faculty member in the College of Agriculture
and Life Sciences.
In relation to global change, Barney studies how invasive plants respond to novel climate
scenarios. “This may increase the number and distribution of habitats susceptible to invasion.
We are also particularly interested in risk assessment as it pertains to reducing the risk of
future invasions,” said Barney, an affiliated faculty member of the Global Change Center, an
Photo above: Becky Fletcher, Cody Dickinson, Jacob
Barney, Vasiliy Lakoba, and Gourav Sharma (left to right).
Photo credit: Kristin Rose
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arm of the Fralin Life Science Institute.
Barney teaches undergraduate courses in Biological Invasions and
Weeds That Shape Our World and Advanced Biological Invasions and
the Science and Policy of Biological Invasions at the graduate level.
Barney serves as an Associate Editor for Invasive Plant Science and
Management, and was recently on the Executive Committee of the
Northeastern Weed Science Society and the Board of Directors for the
Weed Science Society of America. He also regularly serves in advisory
capacities at the local, state, and national level on bioenergy crops and
invasive species. Barney has published more than 75 peer-reviewed
manuscripts and book chapters on subjects pertaining to invasive plant
ecology, ecological impacts of invasive plants, chemical ecology, risk
assessment, and bioenergy.

ROLE OF EPIGENETICS IN THE DEVELOPMENT OF
HERBICIDE RESISTANCE IN INVASIVE SPECIES
“Ultimately, we want to prevent or get rid of invasive species,” said
Barney. “Part of that is understanding how they respond to stress, so we
can develop more effective management techniques.”
Gourav Sharma, a second year Ph.D. student, completed his
undergraduate degree in India and his master’s degree at Mississippi
State University. In the Barney lab, he is trying to understand the
development of herbicide resistance due to epigenetic modifications. He
is working on the model organism Arabidopsis (Arabidopsis thaliana) and
the agricultural weed Shattercane (Sorghum bicolor).
Sharma’s research is looking at how model plant organisms and
agricultural weeds respond to stress, particularly herbicide stress, the
most common management tactic used in agriculture. “There are more
than 495 weeds worldwide that are resistant to herbicides. This causes
farmers to lose substantial profits from their crops. We are trying to
understand what contributes to this herbicide resistance and believe
some of it might be occurring at a whole genome level than just a single
gene mutation.” said Sharma.
Sharma is looking at non-traditional stress tolerance mechanisms. The
idea is that, after repeated exposure to stress, the mother plant may be
able to pass on newly developed stress tolerance to progeny through
epigenetics modifications. “Almost no one has worked in this space

of epigenetics concerning invasive
species before, so it is a really novel
way of understanding non-genetic changes to
plants exposed to stress,” said Barney.
Sharma is looking at how the whole genome of a
plant is affected by stress, which may provide new
ways to develop targeted herbicides. In the lab,
Sharma is mimicking shade stress, clipping stress, and
herbicide stress in Arabidopsis and Shattercane plants
to discover how they respond.
“These experiments will help provide a new
understanding of herbicide resistance mechanisms
at the molecular level. We can compare how
the different stresses affect the genetics and
epigenetics regulatory system of the plants and
this information will be helpful in designing more
effective herbicides,” says Sharma.

JOHNSONGRASS: ONE OF THE WORLD’S WORST
WEEDS AND INVADERS
Two of Barney’s graduate students, Becky Fletcher and Vasiliy Lakoba,
are focusing their research on the invasive species Johnsongrass,
(Sorghum halepense). Johnsongrass is one of the world’s worst weeds and
invaders. It was first introduced to the United States in South Carolina
as a forage crop from the Middle East to feed horses before and during
the Civil War. A second introduction of Johnsongrass occurred in
Arizona later in the nineteenth century. Fast forward to over one
hundred and fifty years later, and Johnsongrass is a pervasive invasive
species that has spread throughout the south and grows longitudinally
from coast to coast. With the warming temperatures associated with
climate change, Johnsongrass appears to be invading north past the
Mason-Dixon line as well.
Johnsongrass is considered an invasive species because it grows and
spreads so quickly: it can 'choke out' and decrease the biomass of cash
crops planted by farmers. When it becomes wilted from frost or hot,
dry weather, Johnsongrass can contain sufficient amounts of hydrogen
cyanide to kill cattle and horses if it is eaten in quantity.
Becky Fletcher, a third year Ph.D. student and Interfaces of Global
Change Fellow, completed her undergraduate degree at the University
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of Montana and then spent two years in Brazil studying the effects of
climate change on a cloud forest. In the Barney lab, she is looking to
determine how Johnsongrass has rapidly adapted to diverse habitats and
is able to act as an agricultural weed and invader of natural areas, which
few plants are able to do. “As Johnsongrass is moving north, many
researchers predict it will cause huge agricultural problems for farmers.
I’m interested in investigating whether Johnsongrass is climate limited
and how it is affected by plant competition and disease,” said Fletcher.
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Fletcher set-up a collaborative experiment in 5 diverse locations across
the U.S.—in New Mexico, Texas, Georgia, New York, and Virginia—
using common garden, manipulative, and association genetic techniques
to analyze Johnsongrass. “We had seeds from all five locations, which
we transplanted into all five common garden locations to see if there
were performance differences among the five populations,” said
Fletcher. She is currently analyzing all the data from these experiments,
which include flower and seed production, height, spread, and biomass.
The Barney lab is also collaborating with other research groups to
integrate Johnsongrass population genetics and genomics with the
ecology studies. “The research helps us understand how Johnsongrass
interacts with climate and other plant species and can help us make
future predictions,” said Fletcher.
Vasiliy Lakoba, a second year Ph.D. student and Interfaces of Global
Change Fellow, completed his undergraduate degree at Syracuse
University and his master’s degree at Pennsylvania State University.
In the Barney lab, he is studying the existing invasion of Johnsongrass
across the country and analyzing its rapid evolution.

“I find it interesting
that the warnings
about poison ivy are
so woven into most
people’s childhoods,
but actually very
little is known about
it scientifically.”

“We are looking at genetic variation in Johnsongrass in different
locations across the country as well as within a geographic range. It
has rapidly developed different ecotypes and genetic variations to best
survive under different conditions in agricultural settings or manmade areas such as roadsides and waste areas. We are trying to see how
much adaptation we can find in different habitats.” said Lakoba. He is
also analyzing the impacts that climate and soil have on Johnsongrass
adaptation, which will enable him to create quantitative projections of
future invasions and adaptations. Lakoba is looking into the different
perceptions of Johnsongrass across the country. “People in different
regions have different experiences with where Johnsongrass is located,
how much there is, what impact it is having, and how that impact is
changing with land use and climate change. We are creating a thorough,
quantitative analysis of these perceptions,” said Lakoba.
Fletcher and Lakoba’s research is funded by a 5 million dollar
collaborative grant through the USDA.
Their research will enable them to create models and predictions
concerning the future spread of Johnsongrass. Extension agents and
farmers will be able to use this information to manage and control the
spread of this invasive species.

POISON IVY:

NATIVE INVADERS

Not all “impactful” plants are exotic. Cody Dickinson, a Ph.D. student in
his final year with the Barney lab, is researching the native vine poison
ivy as a model to understand the ecology and chemical interactions of
this important native invader that may become more problematic with
a changing climate. Dickinson completed his undergraduate degree at
Virginia Tech in biological sciences and began his Ph.D. with the Barney
lab directly following graduation.
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Dickinson uses the same invasion principles of invasive species to
understand the native invader, poison ivy. “Although naturally found in
our ecosystem, poison ivy’s range is expanding into new environments.
It is more prolific and is appearing in areas where it hasn’t been found
before. The compound in poison ivy’s oily leaves also causes harm by
producing an itchy and painful rash in people,” said Dickinson. “I find
it interesting that the warnings about poison ivy are so woven into
most people’s childhoods, but actually very little is known about it
scientifically.”
Dickinson is answering many basic science questions with his research:
why is the native range of poison ivy expanding, what habitats is it found
in, and what animals are feeding on it? This information will provide a
better understanding of the ranges and environments where poison ivy is
expanding and help researchers create predictive models.
So far, it appears that humans are the only animals that respond
with a rash when they come into contact with poison ivy. Dickinson
is also working with John Jelesko’s lab in the School for Plant and
Environmental Sciences to understand more about the chemical urushiol,
which causes the tell-tale rash in humans. “We are interested in why
poison ivy is making this compound in the first place. It must have
evolved for some reason, but we believe it was more than to just provide
protection from humans.” In the Jelesko lab, Dickinson is looking at what
genes are involved in urushiol’s biosynthesis and what plant tissue types
urushiol accumulates in. He is also interested in creating a poison ivy
plant without urushiol.
Dickinson’s research will help to create a better scientific understanding
of poison ivy as a native invader and provide information for
management techniques.
THE BARNEY LAB: A BENEFICIAL ENVIRONMENT

Invasive plant eradication is often the goal of most management
plans – to completely remove the invader from that ecosystem. “One
of the big challenges with invasive species is that once we notice
them, they are so common and problematic, it is difficult to get rid of
them. The ideal scenario would be that we eradicate them, but it’s a
really challenging endeavor,” said Barney.
The Barney lab is conducting a long-term eradication experiment in
a local forest of Japanese stiltgrass (Microstegium vimineum), the most
common invader in eastern forests. The Barney lab is comparing six
management techniques on their efficacy of control, off-target effects
to the native vegetation, and modifications to the soil seedbank. They
are analyzing selective, non-selective, and non-chemical treatments.
“We’ve been applying the same treatments for 8 years in the forest
and we still haven’t completely eradicated Japanese stiltgrass,” said
Barney. This experiment illustrates how challenging and expensive
it is to eradicate a complex invasive species system. Working in a
forest system that has lots of plants that we care about, it is difficult
to completely remove the invasive species without disrupting
the ecosystem, but the Barney lab will continue to optimize their
experiments and management techniques. e

FOR UNDERGRADUATE GROWTH

Jeff Mutter, an undergraduate senior majoring in Natural Resource
Conservation with a minor in Forestry in the College of Natural
Resources and Environment has been working in the Barney lab over the
past year. He’s supported Sharma and Dickinson in both of their research
projects by helping with field work, experiments, and data collection.
“This work experience complements my education, and I can see firsthand how what I have learned in the classroom plays out in the field. The
Barney lab has been extremely supportive and friendly. Everyone takes
the time to clearly explain the answers to my questions and support my
education,” said Mutter.
Mutter plans to pursue a position as a soil and water conservation
technician or forestry technician with the State of Virginia and has found
his time with the Barney lab to be quite valuable. Barney is invested in
supporting undergraduates and their research interests; he’s mentored 27
undergraduates since starting at Virginia Tech.

Photo opposite, left: Becky Fletcher measuring
Johnsongrass. Photo credit: Cassandra Hockman.
Photo opposite, right: Cody Dickinson at his
poison ivy research site at Kentland Farm. Photo
credit: Kristin Rose. Photo this page, Gourav
Sharma measuring stress response in Arabidopsis
thaliana. Photo credit: Kristin Rose.
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“Engineers can learn a lot from dance.
There are many similarities between our research and this
choreography. For example, they both develop through
practice, are experimental, and focus on producing desired
outcomes within physical constraints.”
shima shahab

All photos taken by Emily Roediger
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what do bubbles , cells , and dancers have in common ?

more than you think .

Virginia Tech engineers have teamed up
with a choreographer for a radical, creative
approach to visualizing microscopic
acoustic phenomena. The goal? Developing
technologies that could lead to more effective
treatments for cancer and other diseases.
Written by Emily Roediger

With an empty stage as her backdrop, one dancer pulses out into the light, her
long hair swishing against her back in time with the music as she dips and weaves
to an up-tempo beat.
She’s soon joined by another dancer, then another, and they keep coming in a steady, rhythmic
stream. One group begins to bunch and break away, clustering around the leader as they
move together across the stage, while a second group converges and bobs fluidly in a different
direction.
This is not your average dance troupe, and the dance they’re performing is not your average
production.
The result of a Virginia Tech collaboration between Shima Shahab, an assistant professor in
the Department of Biomedical Engineering and Mechanics, and Billie Lepczyk, a professor
of dance in the School of Performing Arts, this dance has been designed according to one
simple – if unique – guiding principle: the movement of dancers on stage is meant specifically
to mimic the “dancing” movement of tiny gas bubbles that have been stimulated by acoustic
waves within a microfluidic channel.
This choreographed motion not only helps engineers better visualize and analyze the
microscopic bubbles’ dancing phenomena, but it could also inform advancements in acoustic
cell sorting, a field that has shown promise in developing non-invasive treatments for diseases
like cancer.
For the skeptics out there who think biomedical engineering and dance may be an unlikely
pairing, Shahab said it’s all about changing your perspective.
“Engineers can learn a lot from dance,” said Shahab. “There are many similarities between
our research and this choreography. For example, they both develop through practice, are
experimental, and focus on producing desired outcomes within physical constraints.”
Shahab also explained that choreography and a design-based approach to engineering are
both creative processes that rely heavily on innovative approaches.
“These are concepts that can connect engineers as well as artists,” she said.
It was that sense of connection that first led Shahab to reach out to Lepczyk last year. Shahab,
along with her research team, had been experimenting with using ultrasound waves to
manipulate materials within microfluidic channels.

In the lab, Marjan Bakhtiari-Nejad, an engineering
mechanics doctoral student, and Ahmed
Elnahhas, a then-undergraduate in the mechanical
engineering program, had been designing and
testing these microfluidic channels, which are tiny
chip-like structures that can be used to control
liquids and other substances on a sub-millimeter
scale.
When the researchers streamed acoustic waves
across fluid in the channel, they discovered that the
behavior of bubbles – which had been introduced
into the channel at regular intervals – suddenly
changed. The bubbles clustered together in
interesting patterns, bobbed around one another,
and moved in tandem.
“It looked like they were dancing,” said Shahab.
Together the team began to analyze the acoustic
waves and their effects on the bubbles’ movement.
Shahab wondered what that dancing motion would
look like on a larger scale, or even on a stage. How
would an actual dancer interpret these movements?
From a dancer’s perspective, did an analytical
explanation for the bubbles’ motion exist? And how
might biomedical engineers apply that information
to their research?
Shahab wanted to find out.
“I contacted Billie, and after an initial
brainstorming session, we decided to choreograph
a dance based on these bubbles,” said Shahab.
“Yes, it’s a biomedical concept, but it’s also art. We
thought, ‘Let’s put them together.’”

Meanwhile, Shahab had been discussing the implications of acoustic sorting and
manipulation with colleague Rafael Davalos, the L. Preston Wade Professor in the
Department of Biomedical Engineering in Mechanics.
“I found her research fascinating,” said Davalos, who has a background in using microfluidic
devices to isolate rare cell populations, particularly in brain cancer. Together with Shahab,
he began thinking about using acoustic sorting in his work with cells, an area of research first
pioneered at the Massachusetts Institute of Technology in 2016.
“This method could be a very elegant, passive way to pull out certain cell types of interest
from a larger population,” he said. “Immediately, we started thinking this could be used for
biomedical applications – either in conjunction with or as an alternative to other techniques.”
Because cells possess different physiological properties – in their structural makeup,
for example – they respond differently to varying frequencies of sound. The hope is that
researchers will be able to separate specific cell types, like cancerous or diseased cells, from
healthy cells based on how they respond to ultrasound waves – just like the dancing bubbles
Shahab first saw under her microscope.

When acoustic waves
were introduced to the
fluid channel, the bubbles
clustered together in
interesting patterns, bobbed
around one another, and
moved in tandem. “It looked
like they were dancing.”
performance.

Those isolated cells could then be targeted for non-invasive drug delivery or other types of
treatment, while healthy cells remain unharmed.

The resulting dance troupe consisted of 19
undergraduate students with 16 different majors
from five different colleges at Virginia Tech.

“Most of the techniques I’ve been using in my research are more electrical-based,” said
Davalos. “So, when I saw what she could do with sound, and how controllably she could
manipulate those bubbles, the wheels started turning.”

“The students also had a wide range of dancing
abilities, from beginner to advanced,” said Lepczyk.
“This was new territory for a lot of them.”

In spring 2018, Lepczyk circulated an advertisement calling for dancers on campus to
participate in a transdisciplinary project. The only requirements? An interest in applying
engineering concepts to dance, and an ability to attend the scheduled rehearsals and

After watching videos of Shahab’s dancing
bubbles in the microfluidic channel, Lepczyk
had choreographed a production that prioritized
movement influenced by sound, one in which the
dancers’ interactions would be constrained to a
small stage.

For engineers who work on incredibly complex problems and
systems, often under a microscope, radical approaches that challenge
assumptions can often lead to the next breakthrough.
“Usually when you come up with a solution, you’re rarely
working on the actual problem,” said Davalos. “You just need to
take a step back and think about it from a different angle.”
r a f a e l d ava l o s

“I chose a piece of music that had an even beat
but no melody,” said Lepczyk. “The students had
no musical cues, so they had to sense each other’s
movements in synchrony, like a oneness. They
had to pick up on that and work together. Even
the experienced dancers in the group had never
done that before – they had to find this synchrony
alongside the inexperienced dancers. And, I
think as the choreographer, I connected with that
element as well.”
After several rehearsals, the final production – a
sequence of three separate dances – was filmed
from a variety of angles in the Cube at Virginia
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Tech’s Moss Arts Center. Shahab, Davalos, and their respective research teams have
already begun watching and analyzing the video footage for insights they can bring back
to the lab.
Sound far-fetched?
That’s the point, said Shahab and Davalos. For engineers who work on incredibly
complex problems and systems, often under a microscope, radical approaches that
challenge assumptions can often lead to the next breakthrough.
“Usually when you come up with a solution, you’re rarely working on the actual
problem,” said Davalos. “You just need to take a step back and think about it from a
different angle.”
Davalos added that seeing the recorded dance has already led him to explore several new
applications for the research. “That bird’s-eye view, that change in perspective, can really
help you come up with those bigger ideas,” he said.
Although the first dance has come to a close, Shahab and Lepczyk will continue their
collaboration into subsequent phases of the project. And, as Shahab’s research progresses,
so will iterations of Lepczyk’s choreography.
Shahab will next introduce beads into the microfluidic channel to see how they respond
to the acoustic waves, then eventually cells. She will continue to consult with Davalos on
potential applications for acoustic cell sorting throughout these next phases.
While the implications for biomedical engineering continue to be an important
motivator of the project, both Shahab and Lepczyk said one of the most exciting results
so far has come from the involvement of the student dancers.
“We had a group of students coming from different backgrounds, different majors, and
different levels of experience, then we put them in this confined space and gave them a
task,” said Shahab. “And they enjoyed it.”
Lepczyk was also impressed by the students’ cooperation and teamwork, as well as their
willingness to connect with each other while working towards a common goal. “They got
to know people they wouldn’t have met otherwise,” she said. “When you move and dance
together, you begin to understand each other better. I’ve seen that with dance. There’s a
communal feeling of humanity. You’re together, and you’re working together.”
Shahab said the project’s aspect of outreach and education also showed students who
might not have any exposure to engineering that they have a role to play.

“The students had no musical cues, so they
had to sense each other’s movements in
synchrony, like a oneness. They had to pick
up on that and work together.”
billie lepczyk

“The concepts in engineering are difficult to understand,” said Shahab. “To help all groups
of people – not just scientists and engineers – better appreciate what we’re trying to do
and why it’s important, we can use these types of collaborative, interactive visualizations.
And the students are contributing to that work by participating in this activity.”
What’s more, she said, they might even have a little fun in the process.
“We can teach students that there’s always a space in their work for fun, for beautiful
things,” said Shahab. “And that’s true for me as well. I like this project for many reasons,
but for me, it’s so much fun. I enjoy it.” e
This project was funded in part by the Virginia Tech Institute for Critical Technology and Applied
Science, the Virginia Tech Institute for Creativity, Arts, and Technology, and the Virginia Tech
Fralin Life Science Institute.
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virginia tech’s

molecular and cellular
biology program
welcomes first cohort
Written by Kristin Rose
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In August, Virginia Tech launched
its new interdisciplinary doctoral
program in Molecular and
Cellular Biology. The incoming
class is made up of seven
impressive students from diverse
backgrounds with extensive
research experience.
The new students in the program,
which has faculty members from
6 departments and research
programs across the Blacksburg
and Roanoke campuses,
concentrate on research from
one of four broad categories:
cell signaling and cancer,
inflammation and immunity,
microbiology, and neurobiology.
Silke Hauf and Michelle Olsen,
co-directors of the Molecular
and Cellular Biology program, or
MCB, have designed a program
that offers students a broad
foundation along with a strong
research component.
Students have been rotating
through three labs during their
first semester while completing
introductory coursework. “I
really like the 5-week format of
the rotations,” said AnnaLin Woo,

a graduate student in the MCB
program. “It goes by incredibly
quickly, but it gives you just
enough time to get the feel of the
lab, the people, and the projects.”
At the end of the semester, each
student will choose a research
group to join. They may find
themselves involved in research
as diverse as how biological
mechanisms contribute to mood
disorders, such as anxiety and
depression, or how the spirochetal
bacterium Borrelia burgdorferi
causes Lyme Disease.
“The MCB program is a
‘grassroots’ effort. We have
brought together this critical
mass of molecular and cellular
biologists from diverse research
areas who are invested in training
and supporting our students,”
said Michelle Olsen, an associate
professor in the School of
Neuroscience at Virginia Tech in
the College of Science.
The Fralin Life Science Institute
provided seed funding to get
the program off the ground and
continues to provide support. All
the contributing departments and
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Top photos: MCB students and faculty at an informational
poster session. Bottom photo: The inaugural class of the
molecular and cellular biology program (center rows) meeting
with Dean DePauw (left) and co-directors Silke Hauf (back
row, left) and Michelle Olsen (back row, second from the left).

the College of Science have invested in the program as well.
Approximately 40 faculty members with external funding from the
National Institutes of Health, National Science Foundation, National
Aeronautics and Space Administration, U.S. Department of Agriculture,
U.S. Department of Defense, and several private foundations are
currently affiliated with the program.
The student’s official degree will be in the department or college of the
faculty member with whom they choose to work, which includes animal
and poultry science; biochemistry; biological sciences; biomedical and
veterinary sciences; human nutrition, foods, and exercise; and the School
of Neuroscience.
“As director of the School of Neuroscience, I am delighted with the
successful launch of the MCB program. MCB exemplifies the crossdisciplinary team spirit that makes transformational science possible.
The quality of the inaugural class of students is outstanding. I have been
hosting two students for rotations to study the role of the extracellular
matrix in regulating neuronal activity,” said Harald Sontheimer, the I. D.
Wilson Chair and Professor and Executive Director of the Virginia Tech
School of Neurosciences.

“I think it was great for the students to learn directly from Dean
DePauw about how much the graduate school values and fosters an

I think it was great for the students
to learn directly from Dean DePauw
about how much the graduate school
values and fosters an inclusive
community and how it promotes
trans-disciplinary education.
silke hauf

All photos taken by Kristin Rose

Hauf and Olsen have worked hard to plan ways to build community,
including monthly “Lunch & Learn” meetings and yearly poster
symposia. At the beginning of the semester, the first cohort of students
met with Dean DePauw, Vice President and Dean for Graduate
Education, for a welcome breakfast and to learn more about the graduate
student community at Virginia Tech.
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inclusive community and how it promotes trans-disciplinary
education. Dean DePauw has been very supportive of our new
program, which we are grateful for,” said Silke Hauf, an associate
professor of biological sciences in the College of Science and a
Biocomplexity Institute Fellow.
kaiser arndt

hometown: cedar rapids, iowa

undergraduate: iowa state

university, b.s. microbiology
research interests:

neuroscience, cellular aging

aaron brock

hometown: palmyra, virginia

undergraduate: virginia tech,

b.s. microbiology

research interests:
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microbiology, cellular and
molecular biology

Students also met with MCB faculty for a poster session and
social at the beginning of the semester to learn more about
faculty research. This event helped the students finalize their
rotation selections.
“The poster session was crowded. It was fun to see faculty and
students from six different departments on campus interacting
and discussing their science. This is exactly what we want to
achieve with this program” said Hauf.
Aaron Brock of Palmyra, VA began his undergraduate career
at a community college in Charlottesville and graduated from
Virginia Tech with a degree in microbiology. He is excited to be

I knew I wanted to come to Virginia
Tech since middle school—at that time
I wanted to become an anatomical
veterinary pathologist. It seemed like
I was where I was supposed to be.
part of the first cohort and help shape the MCB program.

earl gilbert

hometown: alexandria, virginia

undergraduate: virginia tech, b.s.
neuroscience and biology

research interests: neuroscience,

molecular biology, genetics

jessie rogers

hometown: appomattox, virginia

undergraduate: liberty university,

b.s. cellular and molecular biology

research interests: epigenetics,

cellular biology, and biochemistry

“I knew I wanted to come to Virginia Tech since middle
school—at that time I wanted to become an anatomical
veterinary pathologist. As an undergraduate, I loved the sense
of community I found at Virginia Tech, and it seemed like I was
where I was supposed to be,” said Brock.
Brock found that he was passionate about microbiology research
and completed a research project in Birgit Scharf’s lab on a
collection of genes in Sinorhizobium meliloti, a nitrogen-fixing
bacterium, that locates and forms a symbiotic relationship
with the crop legume, alfalfa. Scharf is an associate professor of
biological sciences and steering committee member of the MCB
program.
Brock is excited by the interdisciplinary nature of the MCB
graduate program and has been rotating in labs with research
areas different from his undergraduate experience so he can
learn about new techniques in cellular and molecular biology.
Beatriz Torres of Las Vegas, Nevada is thrilled to join the
inaugural class of the MCB program. She graduated from the
University of Nevada, Las Vegas with a degree in psychology
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with an emphasis on neuroscience. As an undergraduate, she
conducted a neuroscience research project where she studied
the role of glial cells, specifically astrocytes, on stress-induced
depressive-like behavior.
“I like the idea of being part of a program that is new and the
excitement that comes with it; I appreciate the interdisciplinary
approach the MCB program is taking. Members of our new
cohort have differing research interests and diverse points of
view, so we can learn from each other. I already feel a sense of
belonging and community in the program,” said Torres.
Torres is interested in pursuing a neurobiology concentration
and continuing her research on astrocytes and glial cells as well
as exploring other research areas in her rotations.
MCB faculty and the first cohort of students will continue to
shape the program. Clayton Caswell, an assistant professor of
biomedical sciences and pathobiology at the Virginia-Maryland
College of Veterinary Medicine, studies how the bacteria
Brucella causes infection in humans and animals.

Members of our new cohort have
differing research interests and
diverse points of view, so we can
learn from each other.

elizabeth shupe

hometown: leonardtown, maryland

undergraduate: st. mary’s college,
b.s. in biology and biochemistry

research interests: neurobiology,
inflammation and immunity, cell
signaling and cancer

beatriz torres

hometown: las vegas, nevada
undergraduate: university of

nevada, las vegas, b.s. psychology
and neuroscience

research interests: neuroscience,

cell signaling and cancer,
immunology

“I have had the pleasure to work with the other members of
the steering committee to develop the new MCB program, and
to help foster the University-wide community of individuals
studying various aspects of molecular and cellular biology. A lot
of work has gone into the development of this new program, and
I am very much looking forward to watching the MCB program
grow in the future,” said Caswell.
The program plans to rotate leadership positions in the future
to stay innovative, as is usually done with other successful
Interdisciplinary Graduate Education Programs on the Virginia
Tech campus.
Applications for the fall 2019 Molecular and Cellular Biology
program will start to be screened on Dec. 1, 2018, but will be
accepted through Feb. 1, 2019. e

annalin woo

hometown: alexandria, virginia

undergraduate: virginia tech,
b.s. in neuroscience
research interests:

neurobiology, cell signaling

and cancer, and inflammation
and immunity
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fralin summer
undergraduate
research fellows
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The Fralin Summer Undergraduate
Research Fellows (SURF) program is a
10-week training program designed to give
motivated Virginia Tech undergraduates
the opportunity to engage in full time
research and that is sponsored by the
Fralin Life Science Institute and Office of
Undergraduate Research.

The Fralin Summer Undergraduate Research
Fellows (SURF) program is a 10-week training
program designed to give motivated Virginia
Tech undergraduates the opportunity to engage
in full time (approximately 40 hrs/wk) research
and related professional development activities
that mirror graduate training. The goal is to offer
students experiences that will help them determine
if they want to pursue a career in research while
they develop skills for graduate school. The
program includes weekly research and professional
development seminars, periodic social events, and
a final symposium during which students present
their research. Students selected to participate in
this training program receive a $4,000 stipend and
present their results at the Virginia Tech Summer
Research Symposium.

Although all Virginia Tech undergraduates
considering a career in life science research are
encouraged to apply, preference will be given
to rising second and third year undergraduates,
students with a cumulative GPA of 3.0 or higher,
and students who have yet to engage in full-time
summer research experiences.
Students must identify a faculty mentor working
in the life sciences at Virginia Tech before
applying to the program. More information can
be found on the Fralin website at fralin.vt.edu/
students.
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Project: Validation and Measurement of Hydration in College Athletes
Human Nutrition, Foods, and Exercise
Mentor: Brenda Davy

Kayla Airaghi

Kayla Airaghi’s research this past summer assessed habitual beverage intake and hydration status
in collegiate athletes from a variety of sports at Virginia Tech and Radford University. In the
athletic population, she worked to validate urine color as a hydration biomarker and to validate a
food frequency questionnaire called the BEVQ-15 that measured habitual beverage intake across
15 different beverage categories. She met with each athlete for 3 different sessions collecting 24
hour dietary recalls, their responses to the BEVQ-15, and measurements of urine specific gravity
and evaluation of urine color to assess hydration status. Results showed significant correlations
between beverage intake determined by the 24-hour recall and beverage intake determined by
the BEVQ-15. There was also a strong correlation between urine color and urine specific gravity.
It was determined that dehydration was common among collegiate athletes and that they could
assess their own hydration status by looking at their urine color. The BEVQ-15 was also deemed a
valid questionnaire to be used in the athletic population.

Project: Hormonal response of male tree swallows paired to females with
experimentally manipulated sexual behavior
30

Wildlife Conservation
Mentor: Ignacio Moore
Last summer, Emily Reasor worked with Jess Hernandez, a graduate student in Ignacio Moore’s lab
in Biological Sciences. Reasor conducted a research project on tree swallows at Kentland Farms.
The goal of the project was to determine whether a male’s testosterone levels fluctuated with a
female’s estradiol levels. Starting in March, Reasor and Hernandez caught and processed the birds,
and monitored their progress throughout the breeding season. This included banding, measuring
wing length and weight, and taking a small amount of blood. Reasor gained valuable skills for her
future in the wildlife field and learned more about graduate school, which she plans on attending
in the future. The SURF Fellowship gave her the opportunity to do research that challenged her to
think about science in new ways while also advancing her skill set.

Emily Reasor

Deirdre Conroy

Emma Fralin

Project: An assessment of the influence of
sustainable logging on jaguar density in Belize,
Central America

Project: Spatial temporal relationship of
leptospirosis carriage in banded mongoose
(Mungos mungo) in northern Botswana

Wildlife Conservation
Mentor: Marcella Kelly

Biological Sciences
Mentor: Kathleen Alexander

Over the past summer, Deirdre investigated the influence
of sustainable logging techniques on jaguars in Belize
under the supervision of Marcella Kelly, professor of
wildlife conservation in the College of Natural Resources
and Environment. Conroy’s project took on a small
part of Kelly’s now 18-year monitoring project on the
population dynamics of large carnivores in Central
America. Conroy spent the first six weeks of the summer
conducting fieldwork in-country. Fieldwork consisted of
7-15 kilometer hikes through the jungle, clearing trail
with machetes along the way, to predesignated spots
where remote-triggered camera traps were set up to
capture images of elusive tropical rainforest species.
Jaguars and ocelots are the focal point, as they can be
identified to an individual level by their unique spot
patterns. Conroy also spent four weeks in Blacksburg
in Kelly’s WHAPA (Wildlife Habitats and Population
Analysis) Lab performing data analysis such as species
identification in over 10,000 remote-triggered camera
trap photos, identifying individual jaguars based off
rosette patterns, and running statistical models in the
program DENSITY to compare density estimates in logged
and unlogged areas. Results showed that sustainable
logging exhibits no statistically significant negative
impact on jaguars, which is good news for tropical
biodiversity conservation and reconciles an important
industry for Belize’s economy with environmental
management.

Emma Fralin’s research this past summer was focused
on tracking the carriage of the disease leptospirosis
(Leptospira interrogans) in banded mongoose (Mungos
mungo) in northern Botswana. Leptospirosis is a zoonotic
disease, meaning it can easily be spread from wildlife
to humans, and the banded mongoose that contract
the disease live in social groups in close contact with
humans. Her objective was to understand transmission
dynamics of leptospirosis in the banded mongoose by
developing a method to efficiently collect diagnostic
samples by non-invasive means. She accomplished this
by collecting banded mongoose urine on a sterilized
car mat and screening samples for leptospirosis using
polymerase chain reaction (PCR). In addition, Fralin
wanted to create a protocol for culturing L. interrogans
from urine and kidney samples of infected banded
mongoose for subsequent genetic analysis. Cultures
were inoculated in a Leptospira-specific culture media
and protected from light exposure. All samples screened
for leptospirosis were negative. It is not certain if these
results were affected by freeze-thaw cycle degradation,
extraction error, or if the original sample quantities
were too miniscule. Regardless, the results are small
in comparison to the banded mongoose population in
northern Botswana, and further studies on leptospirosis
should be conducted as results are important in
determining public health susceptibility.
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Project: Identifying the neuronal signaling pathways in sensory neurons that
regulate HSV1 and HSV2 reactivation
Microbiology
Mentor: Andrea Bertke

Amber Abbott
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Alzheimer’s Disease is a neurodegenerative disease with no cure, and there are two prime suspects
involved in damaging and killing nerve cells: plaques and tangles. Plaques are deposits of a protein
fragment called amyloid-β that accumulate between neurons, and tangles are twisted fibers of hyperphosphorylated tau protein (p-tau) that build up within the cells. Recent studies have established a
potential link between infection with herpes simplex virus 1 (HSV-1), a highly contagious neurotropic
virus most commonly associated with cold sores, and the development of Alzheimer’s. HSV-1 DNA has
been detected in amyloid plaques, and treatment with the antiviral drug acyclovir (ACV) was shown
to block the accumulation of both amyloid-β and p-tau in epithelial and glioblastoma cells. However,
these types of cells behave very differently than terminally differentiated neurons of the central
nervous system, so the goal for Amber Abbott’s project was to determine whether the accumulation
of these Alzheimer’s-related proteins is attributable to acute and/or latent HSV-1 infection in mature
hippocampal neurons, a region of the brain severely impacted by Alzheimer’s. Hippocampal neurons
were extracted from adult mice and infected with HSV-1, treated with antivirals, then assessed for
amyloid-β and p-tau expression over seven days. Abbott found P-tau expression was briefly elevated in
HSV-1 infected neurons, as well as in the presence of antivirals alone. Infected neurons had a greater
accumulation of amyloid-β over time, while uninfected cultures exhibited no signs of amyloid-β
over-expression. Furthermore, amyloid-β associated with the expression of HSV-1 latency associated
transcript (LAT), which is a non-coding RNA expressed during HSV-1 latency that regulates the cell’s
genome and interferes with natural cell death mechanisms. Abbott’s results suggest that amyloid-β
plaque accumulation is an antiviral response to viral LAT expression in lieu of apoptosis in adult
neurons, while p-tau potentially acts as a danger associated molecular pattern (DAMP) in response
to any perceived threat. In hippocampal neurons, either mechanism may ultimately progress to
Alzheimer’s disease pathology with persistent infection.

Cameron Bermand

Sarah Rothstein

Project: Soil Microbiology of Integrated Plant
Nutrition Systems

Project: Role of Dissimilatory Sulfite Reductase Like
Protein (DSRLP) in Methanogenic Archaea

Environmental Sciences
Mentor: Brian Badgley

Biochemistry
Mentor: Biswarup Mukhopadhyay

Jocelyn Brown

Noah Wax

Project: Cloning and characterization of
Jamonate-Zim-Domain Protein (AtJAZ1) and
S-adenosylmethionine synthetase 1 (AtSAMs1) from
Arabidopsis thaliana and Stearoyl-CoA desaturase 1
(CcOle1) from Cuscuta campestris

Project: Decontamination of Raw Cucumbers
using Microbubbles
Biological Sciences
Mentor: Joseph Eifert

Biological Sciences
Mentor: Jim Westwood

Ethan Winckler

Timothy Bushman

Donation: Using Various Azoreductases as Triggers for
Localized Hydrogen Sulfide Treatment

Project: Impact of variations in selenium-based diet

Project: Enzyme Triggered Hydrogen Sulfide

on the microbiome of rainbow trout

Biochemistry
Mentor: John Matson

Microbiology
Mentor: Ann Stevens

Katherine Vaughn

Nathaniel Esteves

Project: Elucidating the role of B cell-specific

Project: Investigation of factors influencing
flagellotropic bacteriophage lysis patterns
Microbiology
Mentor: Birgit Scharf

Adri Ridings
Project: The Discursive Formation of Medical

Science and Queer Access to Mental Health Services at
Virginia Tech
Biochemistry
Mentor: Rebecca Hester

ER-alpha on behavioral stress susceptibility and
immune function
Chemistry/Biochemistry
Mentor: Georgia Hodes

Christopher Tan
Project: Animal Studies on Novel Compound for the
Prevention of Diabetes-associated Neurodegeneration
Biochemistry
Mentor: Bin Xu
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about f r a l i n
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, which include Fralin
Hall, Latham Hall, Integrated Life
Sciences Building, and Life Sciences
1, 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.
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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 Virginia Tech Carilion Research
Institute, Virginia Tech Transportation Institute, the Institute for
Critical Technology and Applied Sciences, the Biocomplexity Institute,
the Institute for Society, Culture and Environment, and the Institute for
Creativity, Arts and Technology.
The Fralin Life Science Institute strategically invests in targeted research
areas within the life sciences. Such investments include recruitment
and set-up support for new faculty members, retention and recognition
of established faculty members, seed funds for new research projects,
equipment purchases, graduate student recruitment and support,
undergraduate research support, and support for outreach activities.
Research initiatives within the life sciences receiving the highest priority
for support include vector-borne disease, infectious disease, plant
sciences, ecology 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.

horace f r a l i n
Following his graduation in
1948 with a degree in electrical
engineering, Horace Fralin forged
a partnership in Fralin and Waldron
Inc., a company that specializes in
federal housing programs, health
care facilities, and retirement
centers. The company has also been
involved with the revitalization of
Roanoke.
Mr. Fralin was a charter member of
Virginia Tech’s Ut Prosim Society
and was a Corporate Distinguished
Benefactor, founding member of the
Virginia Tech Corporate Research
Center Board of Directors, and served as president of the Virginia Tech
Foundation. He served on the Virginia Tech Board of Visitors, College
of Engineering Committee of 100 Advisory Board, Virginia Tech
Foundation Executive and Finance Committee, and was chairman of
the Hotel Roanoke Advisory Committee.
The Virginia Tech Alumni Association recognized his leadership by
honoring Fralin with the Alumni Distinguished Achievement Award,
and in 1992 the university conferred upon him its most distinguished
award for service, the William H. Ruffner Medal.
Fralin’s bequest to Virginia Tech, valued at $8.6 million, is one of the
largest gifts in university history. Four million dollars of his gift was, at his
request, earmarked for the study and application of biotechnology. These
funds have been used to create a permanent endowment for the institute.
The proceeds from the endowment are used to match contributions and
grants from other sources to continue the outreach, teaching, and research
missions of the Fralin Life Science Institute. Through this endowment,
Horace Fralin will continue to support research in the fields of human
and animal health and agricultural productivity forever.
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Fralin Life Science Institute
Fralin Hall
West Campus Drive,
Room 101
Virginia Tech 0346
Blacksburg, VA 24061
540-231-6933 (v)
540-231-7126 (f)

www.fralin.vt.edu
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