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Thanks for reading
the Spring 2018 edition of the Fralin Explorer. This 
publication was conceived by Lindsay Key, the senior 
communications manager for the Fralin Life Science 
Institute, and is intended to keep faculty, research 
personnel, and students up-to-date about what is 
going on within the Institute, and to highlight examples 
of significant achievements by our affiliated faculty 
members.  Unfortunately, in this update I must inform 
you that Lindsay has recently moved on to become the 
Senior Writer for Duke Medical School.  This is quite a 
step up, and we are delighted that Lindsay’s great work 
with the Fralin Institute has garnered her this opportunity.  

Cassandra Hockman, communications coordinator, is 
also moving on from the Fralin Institute to pursue her 
Ph.D. in Rhetoric and Writing at Virginia Tech. She is a 
long-time employee who has produced many excellent 
stories and press releases about the achievements of our 
affiliated faculty.

Although I am disappointed by Lindsay and Cassandra’s 
departures, I am delighted to inform you we have hired 
Kristin Rose as part of our communications and faculty 
assistance team.  Kristin has a B.A. from Stanford 
University and a Master in Fine Arts from Fairfield 
University.  Kristin has considerable experience in writing 
and editing (see, for example this edition of the Fralin 
Explorer), and she is also familiar with web design and 
graphics.  I am convinced she is going to be a terrific asset 
to the Fralin team. Kristin will now be the “go to” person 
for stories that are related to the Fralin Life Science 
Institute mission and writing about progress with the 
Global Systems Science Destination Area effort.

Kristin will also be involved with what we are now calling 
the Faculty Activity Support Team –“FAST.”  Although we 
are now just developing FAST, I am excited about what we 
are planning to offer.  Janet Webster will be leading FAST 
and other members of the team will include Jean Clarke 
and Dustin Covey. The concept is for FAST to provide 
faculty access to personnel that can help with a variety 
of tasks. As examples, we anticipate helping with grant 
writing and manuscript preparation, as well as providing 
a mechanism to help faculty interface with compliance 
personnel and the Office of Sponsored Programs, and as 
a way to provide faculty with information about existing 
equipment resources.  I believe this type of assistance 

will be particularly useful to new faculty members.  Our 
group will also be available to help the Office of the Vice 
President for Research & Innovation, as well as 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 
coordinate University assets located within institutes, 
departments, and colleges, in a way that can be leveraged 
to assist faculty more effectively on a larger scale.  Along 
these lines, we have recently renovated the Fralin Board 
Room to provide state-of-the-art telecommunications 
and computer interface technology.  This facility is now 
available to faculty teams that require a place to gather 
in order to discuss and prepare grant proposals or other 
activities.  Faculty may schedule training to use the facility 
by contacting Dustin Covey (dustin5@vt.edu) and may 
reserve time for its use by contacting Deborah Hairston 
(debbie1@vt.edu).

Although our FAST group is still developing, I believe 
we already have a lot to offer.  I would like to invite any 
faculty member or faculty group to contact Kristin Rose 
(krisrose@vt.edu) or Janet Webster (jbwebste@vt.edu) 
if you have immediate needs.  If we don’t already have 
an ability to respond to all your needs, we will do our 
best to find the appropriate assistance.  Our continuing 
interaction with faculty should prove very valuable to help 
us understand what services are most critical to serving 
your needs.
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SCIENTISTS FIND 
THAT, IN NATURE, AN 
IMPERFECT IMMUNE 
SYSTEM DRIVES THE 

EVOLUTION OF DEADLY 
PATHOGEN STRAINS

As annual flu shot patrons know, 
immune systems are not perfect 
and must be constantly reinforced 
to protect against rapidly evolving 
pathogens. New research shows 
that, in the case of a  common 
backyard bird, imperfect immunity 
to a  dangerous pathogen that 
causes “bird pink eye” actually 
makes the pathogen stronger and 
more dangerous for its next victim.  
The findings — from a  multi-
university team led by Virginia 
Tech — were published in the 
journal Science. Unlike humans, 
wild birds do not receive vaccines 
and must rely on their natural 
immune systems to protect them 
from pathogen attacks. Immune 
systems have “memories” that 
allow organisms to recognize 
past abusers and ward them off. 
However, in the case of partial 
immunity, these memories aren’t 
always perfect and some pathogens 
make it through the door. Dana 
Hawley, an associate professor of 
biological sciences in the College of 
Science who led the work, has long 
studied mycoplasmal conjunctivitis 
in house finches — a disease similar 
to “pink eye” in humans. In 2015, 

she determined that birds that eat 
at feeders are more likely to be 
infected with the disease, which 
causes red, swollen eyes and often 
blindness that results in death. An 
increase in the severity of finch 
pink eye in recent years alerted 
Hawley and her collaborators 
to a potential link between bird 
immunity and pathogen virulence. 
She partnered with colleagues 
specializing in microbiology and 
modeling to measure how bacterial 
strains of varying strength fared 
in finches with or without pre-
existing immunity to the pathogen. 
The lab experiments showed that 
stronger or more virulent strains 
have a leg up for several reasons. 
One of the most surprising was 
that virulent stra ins generate 
more complete memory responses 
in finches, leaving weaker strains 
with few hosts to infect. In contrast, 
weaker stra ins produce only 
partial immune memory, leaving 
the door open for more virulent 
strains to invade. Results from that 
experiment were then modeled to 
reveal how a pathogen might move 
through an entire population of 
finches. The model showed that 
pathogen strains that came to 
dominate in an experimental 
popula tion with incomplete 
immunity were almost twice as 
harmful as those that dominate 
in the absence of immunity. Thus, 
incomplete immunity is likely 
what’s driving the evolution of 
more harmful strains of the finch 
bacteria in nature. “Our results 
are not just important for finches. 
Many human pathogens and other 
animal pathogens also cause only 
incomplete protection against 
reinfection. Thus, the potential is 
there for the host immune response 
to favor more harmful strains in 
many types of hosts. The immune 
response is an incredibly powerful 
agent of protection for hosts, but 
in this case, imperfection can be 
deadly,” said Hawley who is an 
affiliate of the university’s Global 

Change Center, an arm of the Fralin 
Life Science Institute. “The shift to 
favor more harmful pathogens 
that we observed in the modeling 
results is a very dramatic increase, 
suggesting that immune responses 
have key effects on the evolution 
of this pathogen and others,” said 
Arietta Fleming-Davies, co-first 
author on the paper and currently 
an assistant professor of biology at 
the University of San Diego. “What 
I found unique about working on 
this study was that the patterns 
in the experimental data were so 
strong — no matter how we looked 
at it, the same important immune 
effect popped out.” “This is really 
groundbreaking since most of what 
we know about host-pathogen 
co-evolution is in the context of 
interventions like vaccinations,” 
said Ariel Leon, a doctoral student 
in Hawley’s lab and co-author 
on the paper. “Additionally, this 
research provides valuable insight 
into what is driving pathogens to 
become more dangerous in wild 
animals, which we know to be 
important sources of emerging 
infectious diseases in humans.” 

“The experiments reported in the 
Science paper explain elegantly 
why pathogen virulence increased 
once the disease had become 
established,” said André Dhondt, 
co-author, Edwin H. Morgens 
Professor of Ornithology and 
director of Bird Population Studies 
at the Cornell Lab of Ornithology. 

“Curiosity-driven research on birds 
can generate insights that are 
relevant for human health.” “This 
study provides convincing evidence 
from a natural bird system that 
we should be looking a t the 
relationship between the virulence 
of the primary infection and the 
strength of the memory response 
that the host generates,” said Ann 
Tate, an assistant professor of 
biological sciences at Vanderbilt 
University who was not involved 
in the research.  “When the two are 
correlated, lower virulence strains 

could be their own worst enemies, 
creating a  population of hosts 
that are resistant to them but not 
the higher virulence strains that 
remain. The burning question now 
is, in which and how many disease 
systems are microbial virulence 
and the strength of host memory 
correlated? This is most likely in 
cases where microbial numbers 
or microbe-induced da mage 
act as a kind of adjuvant for the 
generation of immune memory, 
and those conditions are likely to 
be met for a number of important 
human and animal infections.” This 
work was funded by a $2.3 million 
NIH grant to Hawley as part of 
the NSF-NIH-USDA Ecology 
a nd Evolution of Infectious 
Diseases program. Hawley’s team 
involved seven colla bora tors 
from five institutions, including 
microbiologists, ecologists, and 
mathematical modelers. 
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MOLECULAR AND 
CELLULAR BIOLOGY 

DOCTORAL PROGRAM 
TO KICK OFF IN FALL 

2018
Virginia Tech will debut a new 
interdisciplinary doctoral program 
in molecular and cellular biology 
beginning in fall 2018. Students 
coming into the program, which 
has faculty members from six 
depa rtments a nd resea rch 
programs across the Blacksburg 
campus and in Roanoke, may 
choose research projects from four 
broad categories: cell signaling 
and cancer, inflammation and 
immunity, microbiology, a nd 
neurobiology. While completing 
introductory coursework during 
their first year, students will rotate 
through labs in each category and 
then choose a research group to 
join. They may find themselves 
immersed in fields as diverse as 
how the microbiome influences 
the brain in times of stress to 
how cellular noise — or natural 
variations in cell composition — 
can lead to certain forms of cancer. 
The program is a “grassroots” effort, 
according to co-director Silke 
Hauf, an assistant professor of 
biological sciences in the College 
of Science and a Biocomplexity 
Institute Fellow. Fralin Life 
Science Institute provided seed 
funding to get the program off 

the ground. “We wanted to be 
able to offer students a  broad 
foundation in cell and molecular 
biology with a  strong research 
component,” said Hauf. “We think 
this sort of cross-disciplinary 
training will position them well 
when they graduate.” Currently, 
approxima tely  30 faculty 
members with more than $20 
million in 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 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 include animal and 
poultry science; biochemistry; 
biological sciences; biomedical 
and veterinary sciences; human 
nutrition, foods, and exercise; 
and the School of Neuroscience.  
Faculty from all these departments 
have been involved in designing 
the program. In the future, the 
molecular and cellular biology 
program plans to rotate leadership 
positions to stay innovative - 
following in the footsteps of 
other successful Interdisciplinary 
Graduate Education Programs 
on the Virginia Tech campus. The 
goal is also for the first cohort of 
students to help shape the program, 
but Hauf and co-director Michelle 
Olsen, an associate professor in the 
School of Neuroscience at Virginia 
Tech, are already planning ways 
to build community, including 
monthly working lunches and 
yearly poster symposia. “Our goal 
is to build a program that engages 
both students and their faculty 
mentors and creates a tight-knit 
community united by a  broad 
interest in molecular and cellular 
biology,” said Olsen.

JOHN MCDOWELL 
APPOINTED J.B. 
STROOBANTS 

PROFESSOR OF 
BIOTECHNOLOGY

John McDowell, a  professor of 
plant pathology, physiology, and 
weed sciences in the College of 
Agriculture and Life Sciences and 
associate scientific director of 
the Fralin Life Science Institute, 
was recently appointed the 
J.B. Strooba nts Professor of 
Biotechnology by the Virginia 
Tech Board of Visitors. Established 
in 1986 by a gift from Alphonese 
and Maria Stroobants of Bedford 
County, Virginia, in memory of 
Alphonese Stroobant’s father, the 
J.B. Strooba nts Professorship 
supports a researcher in the College 
of Agriculture and Life Sciences 
who is adva ncing knowledge 
and discoveries in biotechnology. 
McDowell’s resea rch focuses 
on the fundamental biological 
principles that govern whether 
a plant is susceptible to disease 
or produces a defense response 
that deters the pathogen. His 
work has important applications 
in the breeding and engineering 
of crops that can block pathogen 
development a nd increase 
yield with less dependence on 
agrichemicals. Known worldwide 
as a leader in his field, McDowell 
has published more than 40 peer-

0302
reviewed journal articles, including 
papers in such high-impact 
journals as Science and PNAS. His 
papers have been cited more than 
4,700 times. In addition to giving 
numerous invited talks, McDowell 
has been invited many times to 
serve on grant review panels by 
the U.S. Department of Agriculture, 
National Science Foundation, and 
the French National Research 
Agency. He has also been elected 
as associate and senior editor for 
several journals and is currently 
the editor-in-chief of one of the 
highest impact plant pathology 
journals, Molecular Plant-Microbe 
Interactions.  Often an advisor to 
undergraduate, master’s, doctoral, 
a nd post-doctoral students, 
McDowell is a n outsta nding 
instructor a nd has been a 
prominent force for biotechnology 
in the life sciences – and plant 
sciences in particular – at Virginia 
Tech. His total research funding is 
$17 million, with more than $10 
million of those funds under his 
direction. McDowell served as 
interim head of the Department 
of Plant Pathology, Physiology, 
and Weed Sciences in 2010. He 
has led the translational plant 
sciences interdisciplinary graduate 
education program since 2011. 
He has been the acting principal 
scientist for Latham Hall since 
2011, and in 2013, he took on an 
even more prominent leadership 
role serving as associate scientific 
director of the Fralin Life Science 
Institute. He received his bachelor’s 
degree in cell a nd molecula r 
biology from the University of 
Tennessee and his Ph.D. in genetics 
from the University of Georgia.



N E W S

6

RESEARCHER SETTLES 
DECADES-OLD 

EVOLUTIONARY BIOLOGY 
QUESTION BY EXAMINING 

CARIBBEAN LIZARDS
Evolution can be both stimulated 
and halted by an animal’s behavior, 
it just depends which trait you’re 
talking about, according to a 
groundbreaking study led by a 
Virginia  Tech researcher. The 
study, in the journal American 
Naturalist, shows behavior can be 
both a  brake and a  motor for 
evolution in a  manner where 
slowing evolution in one trait 
actually requires accelera ting 
evolution in another, according to 
Martha Muñoz, a new assistant 
professor of biological sciences in 
the College of Science and an 
affiliate of Virginia Tech’s Global 
Change Center. Understanding 
this delicate stop-and-go dance 
can help scientists predict how 
animals will adapt to global change, 
such as climate change and habitat 
degradation.  In the case of the 
anole lizard of the Dominican 
Republic, thermoregulation — or 
the ability to control one’s own 
body temperature — is crucial to 
survival.  Although it is located in 
the tropics, the Dominica n 
Republic has lots of mountainous 
habitat and high elevations that 
challenge animals like lizards, 
which ca nnot regula te their 

temperature internally, the way 
that birds and mammals (including 
people) do.  When the lizards 
migra ted from wa rm, low 
elevations to cool, high elevations, 
body tempera ture regula tion 
required the lizard to take up a new 
microhabitat, dwelling on boulders 
and sheltering in crevices, rather 
than formerly preferred tree limbs, 
which were too chilly at higher 
elevations. This switch to boulders 
allowed the lizard to remain quite 
warm — just as warm, in fact, as its 
counterparts in the balmy lowlands 

— despite the much colder habitat. 
In a  key twist, the lizard also 
evolved traits important for rock 
dwelling, such as a flatter skull and 
shorter legs for skittering into 
crevices a t the first sign of a 
predator. In other words, the same 
behavioral switch to boulders that 
halted physiological evolution also 
p r o m o t e d  m o r p h o l o g i c a l 
evolution. In the context of global 
climate change, these findings 
suggest that the effects of rising 
temperatures won’t be limited to 
directly impacting organisms’ 
physiology — because of their 
behavior, it could indirectly impact 
other fea tures,  l ike their 
morphology, as well. Such 
predictions, however, would not 
have been likely without this new 
u n d e r s t a n d i n g  o f  t h e 
multidimensional ways in which 
behavior impacts evolution. “Our 
observation settles a decades-long 
scientific question about whether 
behavioral inertia — the ability for 
behavior to function as a brake for 
evolution — can occur at the same 
time as behavioral drive — the 
ability for behavior to function as 
a motor for evolution,” said Muñoz, 
who is also affiliated with the 
Fralin Life Science Institute.  “This 
is a question that first presented 
itself in the 1940s, and we think 
we’ve finally come to a conclusion 
with this paper.” “This study is a 
great example of the subtle way 
that organism and environment 

interact in evolution — it’s not a 
one-way relationship, it’s a  far 
more interactive dance,” sa id 
Michael Kearney, an associate 
professor in the School of 
BioSciences at the University of 
Melbourne who served as an 
associate editor for the manuscript. 

“Dr. Muñoz’s findings significantly 
adva nce our funda mental 
knowledge of evolutiona ry 
processes, and also have broad 
implications for understanding 
how animals are responding to 
rapid environmental cha nges 
caused by humans,” said William 
Hopkins, director of the Global 
Change Center. “We are thrilled 
that Dr. Muñoz has joined the 
Virginia Tech community.”

EVEN SMALL AMOUNTS 
OF OIL MADE BIRDS 
NEAR DEEPWATER 

HORIZON SICK, VIRGINIA 
TECH RESEARCHERS SAY

Photos from the Deepwa ter 
Horizon Oil Spill on April 20, 
2010, show heartbreaking images 
of deceased or soon-to-be-
deceased sea life—birds, fish, sea 
turtles, and mammals coated in 
thick, black grime. However, even 
small amounts of oil exposure 
affected the health of birds in 
the Gulf of Mexico, according to 

a  Virginia Tech research team. 
Their findings were published 
in the journal Environmental 
Toxicology and Chemistry. The 
team examined samples shipped 
to them from hundreds of birds — 
a mix of American oystercatchers, 
black skimmers, brown pelicans, 
and great egrets — in the months 
following the spill. Blood samples 
taken by first responders showed 
that individuals exposed to small 
amounts of oil from the spill 
suffered from hemolytic anemia, a 
condition that occurs when toxins 
enter the bloodstream and damage 
red blood cells that carry oxygen to 
tissues. Anemia can affect growth, 
alter orga n function, reduce 
reproductive success, increase risk 
of disease, and even cause death in 
birds. The research team’s findings 
could not be published until now 
because they were used in the 
legal settlement that was finalized 
in 2016, in which the oil company 
BP was ordered to pay state and 
federal natural resource agencies 
$8.8 billion for restora tion 
efforts.“Our findings suggest that 
adverse effects of oil spills on 
birds are much more widespread 
than estimates based on avian 
mortality or severe visible oiling,” 
said co-author William A. Hopkins, 
a  professor of wildlife in the 
College of Natural Resources and 
Environment and director of the 
Global Change Center at Virginia 
Tech. “Because remarkably small 
amounts of oil exposure injured 
birds in the gulf, our research 
changes the way we think about 
ecological damage from oil spills 
and influences how we document 
adverse effects after future spills.”
Hopkins is an expert in wildlife 
ecotoxicology, studying how 
e n v i r o n m e n t a l  s t r e s s o r s 
impact animals’ physiological 
processes, such as reproduction, 
thermoregulation, and immune 
function. His past research has 
exa mined adverse effects of 
environmental pollutants on the 
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physiology of diverse wildlife 
species. His work involves 
colla bora tion with sta te a nd 
federal agencies, as well as 
industry, and includes numerous 
high-profile chemical spills and 
natural resource damage cases, 
including the historic Tennessee 
Valley Authority coal fly ash 
spill in nearby Tennessee and 
a  massive release of mercury 
from an industrial site in the 
Shenandoah Valley. Jesse Fallon, 
of Morgantown, West Virginia, a 
doctoral student in Hopkins’ lab 
in the Department of Fish and 
Wildlife Conservation, was the 
first author on the paper. Fallon 
is also a practicing veterinarian 
who received his D.V.M. from 
the Virginia-Maryland College 
of Veterinary Medicine before 
pursuing his Ph.D. with Hopkins. 
He determined which physiological 
pa ra meters would be most 
valuable to quantify in exposed 
birds during early development of 
the project, developed the sampling 
protocols, and trained teams on 
proper sample collection and 
handling.  Fallon spent countless 
hours in the laboratory analyzing 
blood sa mples as they were 
shipped to Blacksburg from the 
Gulf of Mexico. “Even birds with 
relatively limited exposure to oil 
from the Deepwater Horizon spill 
sustained damage to circulating 
red blood cells and had evidence of 
anemia,” Fallon said. “Our results 
help scientists, industry, a nd 
government agencies understand 
the far-reaching effects of the 
Deepwater Horizon spill and will 
inform future damage assessment 
efforts.” The research represents 
a coordinated collaborative effort 
with the federal government, as 
well as with first responders, 
animal rehabilitation facilities, 
a nd resea rch tea ms from 
other institutions tha t were 
encountering oiled birds. Other 
co-authors include Eric P. Smith, 
a professor in the Department of 

Statistics at Virginia Tech; Nina 
Schoch, James D. Paruk, Evan 
A. Adams, and David C. Evers, 
from the Biodiversity Research 
Institute; Patrick G.R. Jodice with 
the U.S. Geological Survey’s South 
Carolina Cooperative Fish and 
Wildlife Research Institute and 
Clemson University; Christopher 
Perkins with the Center for 
Environmental Sciences a nd 
Engineering at the University of 
Connecticut; and Shiloh Schulte 
with Manomet. The research 
was funded by the U.S. Fish and 
Wildlife Service.

VIRGINIA TECH 
RESEARCHERS 

COMPARE APPLES AND 
PEARS, DISCOVER LINK 
BETWEEN SEX AND FAT

When it comes to fat accumulation, 
men tend to carry more weight 
around their abdomens (apple-
shaped) while women tend to 
carry more weight around their 
hips and thighs (pear-shaped), 
but the mechanical reason for the 
difference has remained a mystery. 
The apple-shaped body has been 
associated with higher risk of 
developing metabolic syndrome, 
la rgely beca use of increased 
accumula tion of visceral fa t 
around the waist (i.e., abdominal 

visceral fat). A team of Virginia 
Tech researchers has found that 
a fat cell remodeling (termed as 
autophagy) pathway was regulated 
by an estrogen receptor (ERa), 
which sits on the cell membrane 
and played a major role in the 
difference among men and women 
when it comes to fat build-up. The 
study, led by Zhiyong Cheng, an 
assistant professor of human 
nutrition, food and exercise in the 
College of Agriculture and Life 
Sciences, was recently published in 
the journal Cell Death and Disease. 
Cheng and his team showed that, 
in wild-type control mice, males 
had a higher visceral fat mass than 
females, and this is associated with 
higher cellular remodeling activity 
but lower expression of ERa in the 
males. However, deleting ERa in 
mice abolished the sex difference. 
As a  hormone receptor for the 
sex steroid 17β-estradiol, ERa 
is known to play an important 
role in sexual maturation and 
gestation. This study provides 
evidence to a new role of ERa in 
cellular remodeling and fat cell 
formation, i.e., 17β-estradiol-ERa 
signaling as a suppressor of fat 
cell remodeling and formation. 
Ablation or inhibition of ERa 
removes the brake on cellular 
remodeling and promotes fa t 
cell formation, a  process that 
may increase adiposity. “Our 
results highlight the importance 
of considering sex difference in 
biomedical research and also shed 
light on why breast cancer patients 
who receive treatment in the form 
of estrogen receptor inhibitors 
may find that they gain visceral 
fat directly after treatment,” said 
Cheng, who is affiliated with the 
university’s Fralin Life Science 
Institute. Cheng has a  long-
standing research interest in 
obesity and metabolic alterations. 
Sex-dependent variation in the 
risks of metabolic diseases has been 
increasingly recognized, while the 
mechanism is poorly understood. 

“Given tha t accumula tion of 
visceral fat increases the risks of 
developing metabolic diseases, we 
are interested in the molecular 
a nd cellula r mecha nisms of 
sex difference in visceral fa t 
accumulation,” he said. “This study 
unravels a novel role of estrogen 
in women’s health by regulating 
autophagy, ” added Dongmin Liu, 
a professor of human nutrition, 
food, and exercise in the College 
of Agriculture and Life Sciences. 

“Because lifestyle factors influence 
estradiol homeostasis and age 
of natural menopause, lifestyle-
ta rgeting interventions may 
improve women’s metabolic health 
through the estradiol-autophagy 
pathway identified in this study,” 
said Fabio Almeida, who is an 
associate professor at University 
of Nebraska  Medical Center. 
Visceral fat is a conglomeration 
of small, tightly compacted cells 
that are less expandable but more 
prone to release fatty acid and pro-
inflammatory factors contributing 
to insulin resistance in peripheral 
tissues like liver and skeletal 
muscle. These leaks can result in 
numerous health problems, such as 
increased risk for cardiovascular 
disease a nd type 2 dia betes. 
Subcutaneous fat consists of larger, 
more flexible cells that have higher 
capacity to uptake and store excess 
fat and thereby are protective to 
vital organs. The research was 
funded by the U.S. Department 
of Agriculture/National Institute 
of Food and Agriculture (USDA/
NIFA) and National Institutes of 
Health (NIH).
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Illustration: Golden-crowned sifaka 
lemur by Michelle Clarke; photo 

opposite top: Brandon and Meredith 
Semel; photo opposite bottom: 

Class photo with ring-tailed lemur in 
foreground; All photos courtesy of 

Brandon and Meredith Semel.
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B U T  T H E  C O U P L E  W A S  T H E R E  T O  F O L L O W 

T H E I R  S H A R E D  P A S S I O N ,  researching one of 
the world’s most endangered lemur species: the 
golden-crowned sifaka. Ninety-one percent of 
the approximately 103 known lemur species are 
endangered, according to the International Union 
for Conservation of Nature.  The primary driver is 
the loss of precious lemur habitat—Madagascar’s 
tropical forests—as a result of logging and slash-
and-burn agriculture.

The Semels are Interfaces of Global Change 
Fellows affiliated with the university’s Global 
Change Center, an arm of the Fralin Life 
Science Institute.  Brandon Semel, a doctoral 
student in the Department of Fish and Wildlife 
Conservation in the College of Natural Resources 
and Environment, studies how lemur populations 
might respond to global change, specifically 
climate change and habitat loss.  To do this, he is 
looking at lemur densities and genetic diversity 

It’s been said that the first year of marriage is one of the toughest. Virginia Tech 
graduate students Brandon and Meredith Semel took “tough” to a whole new level 
last summer when they chose to spend their first six wedded months living out of 
a tent in northern Madagascar.

by Lindsay Key



■  one of the smallest sifaka species 

■  weight of 7.5 to 7.9 lb

■  head-body length of 18 to 19 in

■  tail length of 17 to 19 in

■  long, strong legs that enable it to cling and leap  
 between tree trunks and branches

G O L D E N - C R O W N E D  
S I FA K A  L E M U R

(propithecus tattersalli)

C R I T I C A L LY  E N D A N G E R E D  
■  golden-crowned sifaka lemurs live only in forests 
 centered on the town of Daraina in northeast Madagascar

Copyright © Free Vector Maps.com
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across different forest types (dry 
forest, wet forest, and highly 
disturbed areas).  

Brandon Semel uses a suite of 
techniques to monitor lemur 
distribution, including surveying 
land tracts, scat sample collection, 
and, most recent ly, drone 
monitoring.  Last summer, Semel 
used a drone donated by Stellar 
Aerobotics to monitor lemur 
populations from above.  Because 
lemurs are tree-dwelling, Semel 
was able to locate white specks 
in the trees in the drone footage 
that pointed him to populations of 
golden-crowned sifakas, one of the 
most endangered lemur species in 
Madagascar.

“Ultimately, I plan on using these 
data sets to ensure that current 
government protected areas are 
protecting forests that will be 
suitable for lemurs as the climate 
changes, and that these forests 
are connected to one another to 
ensure adaptive genetic potential 
as they face future threats,” he said.

In a similar vein, Meredith 
Semel, a doctoral student in 
the Department of Biological 
Sciences in the College of Science, 
is studying how lemurs respond 
socially and physiologically to 
fragmentation and landscape type, 
such as rainforest or dry forest.  
Outside of her department, 
where she works with behavioral 
endocrinologist and professor 

Ignacio Moore, she is collaborating 
with Nicole Abaid, an assistant 
p r o fe s s or  o f  b i om e d i c a l 
engineering and mechanics in the 
College of Engineering, to build 
open-source tracking collars that 
more effectively study the group 
movements of lemurs, specifically 
golden-crowned sifakas.  She is 
also collecting fecal samples in 
order to non-invasively assess 
lemur glucocorticoid, or stress 
hormone, levels. Currently, 
Meredith Semel is collecting 
fecal and blood samples from 
captive sifakas at the Duke 
Lemur Center to run an extensive 
hormone validation to ensure 
that glucocorticoid levels in the 
fecal material are an accurate 
representation of levels in the 
blood.

“I am viewing my ecological 
questions through the lens of an 
organismal biologist,” she said.  “I 
am interested in looking at how 

Photos top to bottom:  
Golden-crowned sifaka lemur 
female and baby; Leaf-nosed 
snake; Petter’s chameleon; photo 
opposite: camp in northern 
Madagascar
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environmental factors influence 
lemur behavior and physiology on 
an individual and group level.”

Meredith Semel ’s research is 
funded by a National Science 
Foundation Graduate Research 
Fellowship, the Duke Lemur 
Center,  a nd t he Ru f ford 
Fou ndat ion ,  a U. K .-based 
char it y that f unds nat ure 
conservation projects across 
the developing world.  Brandon 
Semel’s research is funded by 
grants from the Interfaces of 
Globa l Change Fel lowship 
program at Virginia Tech, a 
National Science Foundation 
Graduate Research Fellowship, 
IDEA Wild Equipment, Primate 
Conservation Inc., Greenville Zoo 
Conservation, Sigma Xi Grants in 
Aid of Research, the Explorer’s 
Club of Washington, D.C., and the 
Riverbanks Zoo.

In addition to applied research, 
the Semels also have educational 
and outreach components to their 
work. During the summer of 2017, 
Brandon Semel led a National 
Geographic Student Expedition 
trip, in which approximately 
20 high school students, mostly 
from the United States, came to 
Madagascar to learn about the 
history, culture, and biodiversity 
of the island.  Community service 
was the main goal of the trip, thus 
students engaged in Ranomafana 
National Park ’s reforestation 
efforts and painted world maps 
at two local schools to serve as 
educational tools for teachers.

“Providing American students the 
opportunity to see what life and 
nature are like in other parts of the 
world is crucial to fostering their 
conservation ethic back home,” 
said Brandon Semel. “Engaging in 

service projects requested by local 
people is both a service to local 
communities and an opportunity 
to demonstrate the significance of 
tropical conservation.”

The Semels have also mentored 
two Virginia Tech undergraduate 
students conducting research 
in Madagascar.  During the 
summer of 2017, Aylett Lipford, 
a senior majoring in wildlife 
conservation in the College 
of Nat ura l Resources and 
Environment, accompanied them 
for four months to help to carry 
out lemur and vegetation surveys, 

“I am interested in looking at how 

environmental factors influence lemur 

behavior and physiology on an individual 

and group level.”
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Photos left to right: Brandon Semel, 
Aylett Lipford, and Meredith Semel 

with local Malagasy guides; local flora; 
Brandon and Meredith Semel; local 

Malagasy guides helping to create a 
nature guide naming the plants and 

animals of Madagascar

Malagasy people primarily rely on oral 

storytelling to document their histories and 

surroundings. The hope is that the guide 

will be helpful for maintaining a written 

database of local knowledge, instill a sense 

of pride in the region’s unique natural 

history, and provide future researchers 

with a valuable resource.
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collect lemur behavior data, and 
to engage in community outreach 
projects. During the summer of 
2016, Paige Crane, who earned 
her bachelor’s degree in wildlife 
conservation from Virginia 
Tech in 2017, also was able to get 
firsthand experience conducting 
international conservation work 
with the Semels. 

“As an undergraduate, I was 
lucky enough to be provided with 
invaluable opportunities to get my 
foot in the door in regards to local 
and international wildlife research 
and to be mentored by enthusiastic 
faculty who molded me into the 
student I am today,” said Meredith 
Semel. “As a graduate student at 
Virginia Tech, I hope to continue 
to pay it forward by mentoring 
dedicated students so they can sink 
their roots into biological research 
and discover their passions.” 

From an outreach perspective, 
the Semels have several ongoing 
projects with local communities 
in Madagascar.  Last summer, 
they worked with local guides 
and Virginia Tech undergraduate 
students to create a nature guide 
naming the species of plants and 
animals that can be found in 
Madagascar. Previously, no guide 
had existed, as the Malagasy 
people primarily rely on oral 
storytelling to document their 
histories and surroundings.  The 

hope is that the guide will be 
helpful for maintaining a written 
database of local knowledge, 
instill a sense of pride in the 
region’s unique natural history, 
and provide future researchers 
with a valuable resource.

“In line with Virginia Tech’s motto 
of Ut Prosim (That I May Serve), 
we see service at a community 
level as an important aspect of our 
work,” said Brandon Semel. “We 
are working in one of the poorest 
places on earth, asking people 
to limit their natural resource 
extraction for the good of the 
whole planet. That’s a lot to ask. 
Serving and working alongside 
communities is the best way to 
understand their basic societal 
goals and needs, from which long-
term, sustainable solutions can be 
built.” e

“Providing American students the opportunity 

to see what life and nature are like in other 

parts of the world is crucial to fostering their 

conservation ethic back home.”
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Photos left 
to right: 
Madagascar day 
gecko; Panther 
chameleon; 
Golden-crowned 
sifaka lemur 
female and baby



massey herbarium
by Cassandra Hockman and Kristin Rose



massey herbarium

Imagine this: you’re a lemur  
in a deciduous forest looking 
for food. 
Around you the vibrant flora 
gradually transitions from 
wet to dry, offering a mix of 
leaves from younger plants 
and flowers, seeds, and fruits 
depending on the season.
You get used to this diet— 
you are sustained on it because 
it offers just the right amount 
of nutrients and energy. 

But as time goes on,  
you have a harder time  
finding what you need.
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But as time goes on, you have a 
harder time finding what you need 
as land around you is harvested 
and cleared for agriculture. You 
start to scavenge, but you only find 
dated dry forest with toxic, hard-
to-digest leaves and not very many 
flowers, seeds, or fruits. Rising 
global temperatures compound 
this loss around you, so finding 
a balanced diet might get harder 
and harder.

The big question becomes, how 
will your diet, and thus nutrition, 
change as a result of these ongoing 
environmental changes? Enter 
Brandon Semel, from our previous 
story “Of Love and Lemurs.” 
Semel is a budding expert in fish 
and wildlife conservation and 
Interfaces of Global Cha nge 
Fellow in the College of Natural 
Resources and Environment at 
Virginia Tech. He has now spent 
nearly a decade studying lemurs  
in Madagascar, some of the Earth’s 
rarest mammals. The golden-

If you’re a lemur and you’re 
living in a little patch of 
forest, and that patch isn’t 
meeting your needs, then 
where are you going to go?

crowned sifakas he studies are 
highly respected on this tropical 
East African island because many 
Malagasy believe their ancestors 
become them. In addition, these 
cream and gold beauties serve as a 
flagship species for understanding 
how a nimals,  pa rticula rly 
primates, respond to changes in 
their environments. 

To better answer our big question, 
Semel set off in his most recent 
field trip to collect plant specimens 
that lemurs were eating in order 
to better understand their current 
diet and to ultimately identify how 
they might adapt to forest loss and 
agriculture, both of which are a 
normal part of many economies 
and cultures.

“If you’re a lemur and you’re living 
in a little patch of forest, and that 
patch isn’t meeting your needs, 
then where are you going to go?” 
Semel said.

Before leaving, Semel needed 
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b r a n d o n  s e m e l

Semel recording and preserving voucher 
specimens for species identification. Photo 
credit: Aylett Lipford. Previous page: Peter’s 
Mountain Mallow (Iliamna corei) is incredibly 
rare, with only one population in Giles County. 
Photo credit: Massey Herbarium



Semel worked with 
several local Malagasy 
guides to learn the 
common names for the 
plant species he was 
collecting. The guides 
know many local uses, 
including plants with 
bark that can be used 
to make rubber and 
others with medicinal 
properties.
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to learn what he could about 
plant collecting and specimen 
preserving. So he reached out 
to Jorda n Metzga r, cura tor 
a t Virginia  Tech’s Massey 
Herbarium. Metzgar introduced 
Semel to the fundamentals of plant 
collection, and explained that in 
order to identify plants effectively, 
several pa rts needed to be 
collected, especially fertile portions 
like flowers and fruits, as well as 
leaves, stems, seeds, and branches. 
Samples are collected in replicate 
so that they can be shared with 
herbariums both in and outside 
of Madagascar. Of the parts that 
the lemurs eat, enough of those 
parts (at least 300 grams of wet 
weight) needed to be collected to 
have at least 30 grams dried. Other 
best practices for plant collection, 
Semel learned, include capturing 
characteristics of surrounding 
ha bita t like soil conditions, 
elevation, relation to water source, 
as well as descriptions of plant 
parts that might not dry well. 

While there, Semel also took 
photographs of the plants he 
collected, choosing those that were 
the top five plants he observed 

Back in the United States, another 
scientist explores plant DNA found 

in lemur feces collected to determine 
whether it is in any way representative 

of primate nutrition, including what 
lemurs appear to consume.
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Photo top: Collecting samples for identification; 
Middle: Yasmi Richard (left) and Zoe Beriss (right) 

collecting, counting, and weighing leaves for 
nutritional analyses. Bottom: Flowers collected for 

nutritional analyses. Credit: Aylett Lipford



lemurs eat. These photographs will 
serve him well in case specimens 
are lost or the drying process 
doesn’t work as planned.

Also while there, Semel worked 
with several local Malagasy guides 
to learn the common names for 
the plant species he was collecting. 
The guides know many local uses, 
including plants with bark that can 
be used to make rubber and others 
with medicinal properties. Thanks 
to Metzgar, who set Semel up with 

plant specialists in the country 
through the Missouri Botanical 
Garden, collected plants have been 
identified by both their vernacular 
(common) and scientific names. 
Since Semel has spent so much 
time in Madagascar, and collected 
so much, he’s now working on a 
plant book for his study region 
with images to be used as reference.

Once collected, Semel and his wife, 
Meredith, a budding biologist who 
studies lemur physiology, pressed 

plants before placing them in 
drying racks. They also collected 
pla nt species “in replica tes,” 
mea ning they gra bbed five 
copies of each plant they hoped 
to identify. The plants were then 
packaged to be shipped back to 
the United States, though Semel 
had to obtain an import permit 
for them through Madagascar’s 
Institute for the Conservation of 
Tropical Environments. There are 
additional special permits required 
if any species are endangered.

Once in the United States, the 
plants will first head to Jessica 
Rothman, a primate ecologist and 
anthropologist at Hunter College 
at the City University of New York, 
who runs a  nutritional ecology 
lab. This will allow Brandon Semel 
and his collaborators, including 
Rothman, the chance to explore 
lemur nutrition a nd whether 
plant DNA found in lemur feces 
that Meredith Semel collected is in 
any way representative of primate 
nutrition, including what lemurs 
appear to consume.

Though the plants are initially 
headed to New York, a full copy 
of what the Semels collected will 

The Massey Herbarium at Virginia Tech 
was officially founded in 1927 and has 
collected and catalogued over 115,000 
specimens of lichens, vascular plants, 
fungi, and bryophytes; it is the largest 

herbarium in Virginia.
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Photo left: Dr. Duncan 
Porter, professor 
emeritus of biological 
sciences. Photo right: 
Dr. Jordan Metzgar, 
curator of the Massey 
Herbarium. Credit: 
Cassandra Hockman



eventually make its way to Virginia 
Tech, where it will permanently 
call the Massey Herbarium home.

The Massey Herbarium at Virginia 
Tech was officially founded in 1927 
and has collected and catalogued 
over 115,000 specimens of 
lichens, vascular plants, fungi, 
and bryophytes; it is the largest 
herbarium in Virginia. 

According to its website, “the 
Massey Herbarium at Virginia 
Tech seamlessly integrates leading-
edge multi-disciplinary research 
to solve complex issues of local 
to global relevance involving the 
southeastern flora with preparing 
the next generation of scientists 
and educating the public in diverse 
ways.” 

Jordan Metzgar, the current 

curator, initially hails from 
Alaska where he received his 
doctoral degree at the University 
of A laska st udy i ng pla nt 
taxonomy and ferns, for which 
he has a tremendous love.  His 
research has long focused on fern 
systematics, including research 
on the circumboreal fern genus 
Cryptogramma. He came to Virginia 
Tech in 2017 after working at the 
University of Alaska Herbarium 
for ten years.

Metzgar regularly collaborates 
with research scientists like the 
Semels to add global specimens to 
the herbarium collection, and has 
grown the Massey Herbarium’s 
visual presence substantially by 
adding social media, developing 
a website, hosting community 

events, and organizing visiting 
researcher talks with the Fralin 
Life Science Institute. 

Most recently, Metzgar arranged 
for Dr. Kathleen Pryer, Professor 
of Biology at Duke University, 
to speak at a Virginia Tech Life 
Science Seminar in the Fralin 
Auditorium. Dr. Pryer spoke 
about how to improve science 
communications, and claimed that 
“good science communication not 
only empowers citizens, it enriches 
the lives and careers of scientists.” 
She also spoke about her research 
and teaching experiences focused 
on ferns. 

Metzgar also hosts community 
events and teas at the herbarium 
to encourage interactions with 
the public and scientists and their 

research. These take place once 
a  month on Friday afternoons 
during the academic year and are 
open to the public.

The herbarium was created by 
Prof. A.B. Massey, a microbiologist 
at Virginia Tech in the Department 
of Plant Pathology, in a  small, 
metal cabinet in 1920. Massey grew 
the collection to 40,000 specimens 
before retiring in 1959. 

Professor Massey documented 
plant distributions in Virginia, 
which was a  first step in 
cataloguing a new state flora. This 
goal was finally achieved when 
a  separate group of botanists 
published the Flora of Virginia 
in 2012. The Virginia Tech staff 
and specimens from the Massey 
Herbarium were heavily involved 

F E A T U R E

22



in the creation of the book, and this 
is the first guide to Virginia’s flora 
published since the 1700s. 

One of the faculty members 
that has had a significant hand 
in inf luencing and shaping 
the collection at the Massey 
Herbarium is Duncan Porter, 
an emeritus biology professor at 
Virginia Tech. Porter completed 
his Ph.D. in Biological Sciences at 
Harvard University in 1966 and 
became the curator of the Massey 
Herbarium in 1975; he served as 
the curator until 2007. Besides 
his research on endangered plant 
species in Virginia, he has spent 
much of his career reviewing 
Charles Darwin’s letters, as well as 
identifying many species collected 
by Darwin that Darwin had not 
named. Porter has a tremendous 
love of the environment and 
fascination with plants, especially 
what they tell us about our world, 
including aspects of geological 
time and environmental health.

Throughout his work with the 
Massey Herbarium, Porter 
collaborated with over sixteen 
departments on the Virginia Tech 
campus including Entomology, 
Horticulture, Plant Pathology 
and Physiology, Weed Science, 
Landscape, Architecture, English, 
History, Philosophy, Sociology, 
Fish and Wildlife, Geography, 
Biological Sciences, Geosciences, 
Stat ist ics , and Orthopedic 
Surgery. The cataloging of plants 
can tell us much about the world 
and environments we live in and 
clearly has a far reach. e

To learn more, collaborate with, or 
visit the Massey Herbarium contact 
Jordan Metzgar (metzgar@vt.edu) 
or visit them on social media 
 (@MasseyHerbarium) and at  
their website (www.
masseyherbarium.org).

[Duncan] Porter has a tremendous love 
of the environment and fascination 
with plants, especially what they tell us 
about our world.
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Photo opposite page: Pinus sabiniana pine 
cone specimen. Photo credit: Cassandra 
Hockman. Above left: Drying rack for 
plant specimens;  Photo credit: Brandon 
and Meredith Semel. Above right: Resin 
collected from a pine log. Photo credit: 
Cassandra Hockman



Developing vaccines and 
antivirals to help curb the 
spread of viral diseases 
such as Zika, West Nile,  
and Mayaro. Investigating the functions 

and biosynthesis of modified 
coenzymes involved 
in anaerobic methane 
metabolism.

Over the past few months, we have welcomed some 
new faces to Fralin! Read on to find out about 
the exciting research our new faculty members 
are conducting and the new additions to our 
communications staff.
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J O N A T H A N  A U G U S T E , Assistant Professor
Department of Entomology

E D U C A T I O N : 
Postdoc., Department of Pathology, University of  
Texas Medical Branch, 2016 
Ph.D., Molecular Genetics, University of the West Indies, 2011 
B.S., Biochemistry with Biotechnology, University of the  
West Indies, 2006

R E S E A R C H :  The central theme of my research is to understand 
the ecological and evolutionary factors that influence 
the emergence of arboviruses, and develop appropriate 
intervention strategies for important arboviral agents. My 
research employs arbovirus surveillance and phylogenetic 
studies to understand the evolution and spread of viruses 
detected during our outbreak characterization efforts. We 
also experimentally evaluate the competence of various 
vectors and animal hosts for arboviruses of interest. We are 
now developing several intervention strategies including 
vaccines and antivirals, as well as developing relevant animal 
models for proper evaluation of these interventions. We 
are presently focusing on antivirals and vaccines against 
Zika virus, West Nile virus, and Mayaro virus at Virginia Tech. 
Finally, we are interested in elucidating the mechanisms 
underlying the host restriction observed in insect-specific 
flaviviruses and how they preclude super-infection of 
pathogenic flaviviruses in vivo.

1

2
K Y L I E  A L L E N , Assistant Professor
Department of Biochemistry

E D U C A T I O N :

Postdoc., Department of Biochemistry, Virginia Tech, 2015
Ph.D., Biochemistry, Washington State University, 2013 
B.S., Biology, Eastern Washington University, 2007

R E S E A R C H :  Methane is a potent greenhouse gas as well as a 
valuable energy source. Therefore, it is critical to understand 
the processes for both the production and consumption of 
methane in nature. Coenzyme F430 is required for the final 
step of methanogenesis in methanogenic archaea and the 
first step of methane oxidation in anaerobic methanotrophic 
archaea. Recently, a unique variant of coenzyme F430, called 
F430-3, was discovered in methanogens and is hypothesized 
to be involved in reversing methanogensis in these 
organisms. Current research in my lab seeks to determine 
the potential function(s) of F430-3 and to determine the 
gene(s)/enzyme(s) required for F430-3 biosynthesis. A more 
complete and deeper understanding of methane metabolism 
could allow for the development of alternative fuels and 
potential remedies for climate change. 

J O N A T H A N  A U G U S T E

K Y L I E  A L L E N



Discovering new biology that 
underlies the pathogenesis of 
Lyme disease.

Working to help control 
the spread of vector-
borne illnesses with an 
interdisciplinary approach.
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C H L O É  L A H O N D È R E , Research Assistant Professor
Department of Biochemistry

E D U C A T I O N : 

Postdoc., Department of Biology, University of Washington, 2017, 
Ph.D., Life Sciences – Entomology, University François Rabelais, 2012
M.S., Insect Science, University François Rabelais, 2009 
B.S., Integrative & Evolutive Biology,  
University François Rabelais, 2007

R E S E A R C H :  By transmitting pathogens to humans and their 
animals, mosquitoes represent an important health and 
economic burden to many communities, affecting millions 
of people each year worldwide. Despite substantial efforts 
to prevent the spread of insect-borne diseases, vaccines and 
treatments are not available for several of these diseases, 
and rising insecticide resistance is challenging current 
vector control. New strategies are urgently needed to limit 
their transmission. In order to create efficient tools to reduce 
disease vector insect populations, it seems more critical than 
ever to have a better understanding of their basic ecology, 
physiology, and behavior. We rely on a multidisciplinary, 
integrative, and collaborative approach to provide a better 
understanding of the biology of disease vector insects 
and their interactions with their hosts (both plants and 
animals) and the environment, with a strong emphasis 
on how temperature, and by extension climate change, 
affect these interactions. My lab currently examines: 1) The 
influence of temperature on mosquito olfactory processing, 
2) The molecular and chemical ecology of mosquito-plant 
interactions, and 3) The mosquito-host-pathogen interaction 
in invasive species. The results emerging from these projects 
bear the potential for revealing targets of opportunity for the 
development of new vector population control tools.

B R A N D O N  J U T R A S , Assistant Professor, 
Department of Biochemistry 

E D U C A T I O N :  

Postdoc., Molecular, Cellular, and Developmental Biology,  
Howard Hughes Medical Institute, Microbial Sciences Institute, 
Yale University, 2018
Ph.D., Microbiology and Molecular Genetics,  
University of Kentucky, 2013
M.S., Biology – Epidemiology, Eastern Illinois University, 2008
B.S., Biology – Molecular and Microbiology,  
Eastern Illinois University, 2006

R E S E A R C H :  Lyme borreliosis is the most reported vector-
borne disease in the United States, a disease that is caused 
by the spirochetal bacterium Borrelia burgdorferi. Using 
the essential bacterial cell-wall component peptidoglycan 
as a bio-tool, in conjunction with cutting-edge quantitative 
microscopy and molecular techniques, my lab is discovering 
new biology that underlies the pathogenesis of Lyme disease. 
Given that B. burgdorferi is the quintessential member 
of a poorly understood phylum of bacteria that contains 
the agents responsible for Syphilis, Relapsing Fever, and 
Leptospirosis, our findings extend well beyond just Lyme 
disease, and provide a fundamental framework with direct 
translational implications for many important human and 
animal diseases.

4

3

B R A N D O N  J U T R A S

C H L O É  L A H O N D È R E



Investigating circadian and 
pathogen induced modulation of 
vector-host interactions.

C L É M E N T  V I N A U G E R
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C L É M E N T  V I N A U G E R , Assistant Professor 
Department of Biochemistry

E D U C A T I O N : 

Ph.D., Research Institute on Insect Biology, University of Tours, 2011
M.S., University of Tours, France, 2008 
B.S., University of Orléans, France, 2006

R E S E A R C H :  Disease vector insects, and among them 
mosquitoes, are impacting millions of people every year. The 
global strategy for management of vector-borne diseases 
involves controlling vector populations, to a large extent 
through insecticide application. However, vector-borne 
diseases are now resurgent, largely because of rising 
insecticide resistance in vector populations and the drug 
resistance of pathogens. In this context, my research aims at 
closing the key knowledge gaps in our understanding of the 
mechanisms that allow blood-feeding insects to be such 
efficient disease vectors and to identify and characterize 
factors that modulate their host-seeking behavior. A 
remarkable feature of blood-feeding insects is their rhythmic 
activity and biting patterns.  In many disease vector species, 
different activities are modulated throughout the day 
and diverse vector-host interaction patterns have been 
described. Previous work has shown that biological clocks 
mediate host-vector interactions through diverse processes, 
such as regulating the sensitivity to host odors or modulating 
the ability to learn and memorize host-related information. In 
particular, we have shown that triatomine bugs only learn at 
times when it is biologically relevant. However, despite 
clear epidemiological relevance, we know very little about the 
underlying mechanisms modulating vector-host interactions 
throughout the day. In addition, there are many examples in 
the literature of pathogen infection affecting the behavior 
of insect vectors. But again, despite obvious epidemiological 
consequences the mechanisms underlying the modulation of 
vectors’ behavior and activity rhythms by parasites remain 
to be unraveled. In this context, the focus of my laboratory 
is to investigate circadian and pathogen induced 
modulations of vector-host interactions, while leveraging 
interdisciplinary tools to go from the gene, to the neuron, 
to the insect behavior, and combining methods from 
biochemistry, neuroscience, engineering, and chemical 
ecology.

J A M E S  W E G E R , Research Assistant Professor
Department of Biomedical Sciences and Pathobiology

E D U C A T I O N :  
Postdoc., Viral Populations and Pathogens,  
Pasteur Institute, 2018 
Postdoc., Vector-borne Diseases,  
Colorado State University, 2017 
Ph.D., Comparative Biomedical Sciences,  
University of Wisconsin, 2015 
B.S., Medical Microbiology and Immunology,  
University of Wisconsin, 2010

R E S E A R C H : 

My lab is focused on understanding how different 
environments affect mosquito-borne virus infection, 
immune response and evolution in both the mammalian and 
insect hosts. On the mammalian side, we are interested in 
understanding the role of nutrition on disease outcome, 
immune response, transmission, virus evolution and 
more. Specifically, how does host nutrition alter the virus 
transmission cycle? Additionally, we are interested in 
understanding viral components that are critical for adapting 
to new environments such as a new species of mosquito or 
jumping from an animal reservoir to human replication. 
Understanding the critical viral genetic determinants for 
jumping species will provide important insights into virus 
replication and potential strategies for antivirals or vaccines. 
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Understanding how different
environments affect mosqui-
to-borne virus infection, im-
mune response, and evolution 
in both the mammalian and 
insect hosts.

J A M E S  W E G E R
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K R I S T I N  R O S E 

Communication and Assistant Proposal Coordinator

E D U C A T I O N : 
M.F.A., English Literature, Fiction, and Poetry, Fairfield University, 2014 
B.A., English Literature and Creative Writing, Stanford University, 2004

Kristin attended Stanford University and majored in English Literature with a 
minor in Biological Sciences. After college, she worked in science publishing 
at Pearson Education and The New York Times Digital, then she became 
involved in microbiology and neurogenetics research at Yale University. She 
has experience in freelance journalism, travel writing, and science writing. 
For four years, she taught English Literature and Composition at Fairfield 
University. Kristin is very excited to be joining the Fralin Life Science 
communications team where she will be using her science writing skills to 
write press releases and provide grant writing and editing support. 

J E S S I C A  Z I E L S K E
Global Change Center Coordinator

E D U C A T I O N :  

Virginia Natural Resources Leadership Institute Fellow, 2015 
B.S. Wildlife Science, College of Natural Resources, Virginia Tech, 2009

Jessica attended Virginia Tech to earn her B.S. in Wildlife Science with a 
minor in Biology.  After graduating, she spent over five years at Mountain 
Lake in Giles County, initially managing outdoor recreation programming 
for Mountain Lake Lodge and then as the Director for the Mountain Lake 
Conservancy.  She has spent the past two years working as a product 
owner on a Software Development team within Virginia Tech’s Network 
Infrastructure & Services Department.  Jessica has experience with non-
profit management, outdoor recreation, program and event planning, and 
served as naturalist while atop Salt Pond Mountain. She is thrilled to join 
the Global Change Center and Fralin Life Science communities where she 
will use her diverse skill set and background to support the multitude of 
activities and initiatives of the Global Change Center Affiliated Faculty and 
Interfaces of Global Change IGEP Fellows.

7
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The Fralin Undergraduate 
Research Fellowship program— 

a competitive award program 
that is open to all Virginia Tech 

undergraduates– has just wrapped 
up its second successful year. The 
goal of the program is to increase 

diversity in research. 
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For the 2017-2018 academic year, fifteen fellowships 
of $1,000 were awarded to individual students 
from fourteen departments and five colleges who 
demonstrated academic capability and a strong 
interest in undergraduate research. Students applied 
to the program in the late spring and summer of 
2017 and began their research projects in the fall. 
The fellowship enabled these students to conduct 
research with a Virginia Tech faculty mentor who had 
already agreed to mentor them, and work on a new 
project. 

The Fralin Fellows program was created by Dennis 
Dean, director of the Fralin Life Science Institute, 
in partnership with the Office of Undergraduate 
Research. Dean created the program because of 
the value that his own undergraduate research 
experience at Wabash College added to the launch 
of his career. Although Dean is a biochemist, a key 
component of the program is that it is available to 
students interested in all types of research, even 
research outside of the life sciences. 

Another important component of the program is 
Dean’s desire to fund students from underrepresented 
groups, including, but not limited to, ethnic minorities, 
first generation college students, students from low-
income areas, students with disabilities, and LGBTQ 
students. In addition to a close mentoring relationship 
with their primary faculty member, fellows also met 
with Dean throughout the program. He was available 
for one-on-one meetings and hosted a breakfast 
where students could meet one another and share 
their findings, thus creating excitement and possible 
interdisciplinary collaborations. Students are expected 
to present their research results at the end of the 
research year in an undergraduate research showcase. 

Keri Swaby, Coordinator for Undergraduate Research, (front row left) and Dr. Dennis Dean (back row right)  
with the 2017-2018 Fralin Fellows. Photo credit: Melissa Ripepi



F R A L IN  F E L L O W S  IN  T H E  S P O T L I G H T

30

astrid meenan
Project: Characterizing IP6 gene in Arabidopsis Thaliana
Biochemistry
Mentor: Glenda Gillaspy

In Astrid’s research project, she is characterizing the inositol hexakisphosphate (IP6) 
gene in the model organism Arabidopsis thaliana. She is working with a putative phytase 
that dephosphorylates inositol hexakisphosphate (IP6) into a unique signaling molecule 
that potentially signals for a defense hormone called jasmonic acid. IP6 is the most 
abundant inositol phosphate species in plants. It is an important signaling molecule for 
many defense, development, and growth hormone responses. To further understand 
this gene, Astrid is recording the phenotype produced by plants with T-DNA knockdowns 
of the gene compared to wild type. Her current hypothesis is that this putative phytase 
plays a major role in the growth and development of Arabidopsis thaliana.

christie crandall
Project: Effects of Environmental Temperature on the Viscosity and 
Hematocrit Content of Hornworm Hemolymph
Engineering Science and Mechanics
Mentor: Jake Socha

In Christie’s research project, she is looking to understand the effects of various 
environmental temperatures on the viscosity of insect blood, termed hemolymph. 
Hemolymph and its flow are crucial to the insect to circulate nutrients within the body 
cavity and expel waste. This flow is characterized by the property of viscosity which 
is commonly affected by a change in temperature. As poikilotherms, internal body 
temperature of insects will vary due to environmental changes, thus precipitating 
changes in the temperature of the hemolymph. For this study, she has raised Manduca 
sexta, or horn worms, at three temperature regimes and has worked to take 
measurements of their hemolymph viscosity, using a cone and plate viscometer. She 
characterizes the cells within the hemolymph using a ViCell machine. Overall, Christie is 
hoping to gain a better understanding of hemolymph viscosity and use this knowledge 
to analyze flow within insects. Christie is researching in collaboration with doctoral 
student Melissa Kenny.
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john connock
Project: Evaluation of a New Technology for Studying 
the Spatial Ecology of a Cryptic and Severely 
Imperiled Giant Salamander (Cryptobranchus a. 
alleghaniensis) in Appalachia
Wildlife Conservation
Mentor: William Hopkins

Cryptic species, those which camouflage with their 
environment, are often hard to study and many are of 
conservation concern. The eastern hellbender (C. a. 
alleghaniensis), a secretive giant salamander, is one such 
species. They live an elusive life under large boulders in 
cold mountain streams throughout Appalachia. To better 
understand these species, artificial concrete nest-boxes 
have been developed that mimic natural crevices these 
animals use for cover and reproduction. The Wildlife 
Ecotoxicology and Physiological Ecology lab headed by Dr. 
Hopkins has made extensive use of these nest-boxes to 
better understand the biology of hellbender populations 
in southwestern Virginia. While nestboxeshave made the 
study of hellbenders much safer, John was curious if there 
was a way to improve on this design. Currently to know if an 
animal is there, researchers need to remove the cover rocks 
(which serve to camouflage the box), open the nest-box, 
and then feel for the animal. If researchers want to identify 
the animal, they also have to remove the animal from the 
box and scan its passive integrated transponder (PIT) tag. In 
the last decade, new PIT tag scanning technology has been 
developed that allows for scanning at greater distances 
(up to 40 cm) and through rocky materials and water, 
potentially eliminating the need to remove and handle the 
animal. John’s project sought to test the ability of this new 
technology, specifically a Biomark HPR plus PIT-tag reader 
augmented with a BP-plus hand-held antenna. John found 
that factors such as cover rock depth, PIT tag orientation, 
and PIT tag location within the nest-box had significant 
effects on the scanner’s ability to obtain a positive read. 
Overall, the scanner has shown potential to be a valuable 
research tool in studying hellbenders and may have 
potential for studying other cryptic species.

antonio de cecco
Project: Evaluation of an In-Situ Streambank Erosion 
Test Device: Accuracy of Data Analysis Techniques
Biological Systems Engineering
Mentor: Tess Thompson

Streambank erosion is a major source of sediment pollution 
and a vector for other pollutants in streams and watersheds, 
which can negatively affect water quality, water treatment, 
and aquatic ecosystems. Antonio’s research project focuses on 
streambank erosion and the evaluation techniques associated 
with quantifying it. The excess shear equation is typically used 
to model the erosion rate of cohesive streambanks and is 
dependent on two erodibility parameters: critical shear stress 
(τC) and erodibility coefficient (K). The most common method 
for measuring these erodibility parameters in situ is the 
submerged jet erosion test (JET). However, questions remain 
regarding which data analysis technique is most accurate. 
Flume tests have been in use longer and are more standardized 
and trusted compared to jet tests, but are not as feasible for 
in-situ testing. Analysis of JET test data for clay and clay loam 
were conducted utilizing the JET Erosion Test Spreadsheet tool 
created by Dr. Erin Porter from Oklahoma State University. The 
spreadsheet tool was used to solve for erodibility parameters 
utilizing the Blaisdell, Iterative, and Scour Depth techniques. 
Minitab 18 was used to compare results for each data analysis 
technique to flume test data for the same soil type and runs 
to determine statistical significance. By doing so, Antonio 
is looking to see which analysis technique provides results 
most similar to the flume test results as they are considered 
standardized and accurate. So far, Antonio is still conducting 
statistical analysis but key results are that the Iterative 
technique was found to be statistically significant for both soil 
types in solving for K, displaying a high degree of accuracy, 
with no statistical significance in solving for τC. The results of 
Antonio’s research have the potential to aid the advancement 
of a field testing methodology and improve stream restoration 
design and watershed assessments of sediment pollution.
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madison gonzalez
Project: Equine Satellite Cell Activation Study
Junior, Animal and Poultry Science
Mentor: Sally Johnson

Madison’s research project was to find the factor responsible for activation of equine 
satellite cells. Satellite cells, also known as muscle stem cells, contribute to the repair of 
skeletal muscle. Satellite cells are normally in a state of quiescence, meaning that they 
are resting. After a damaging event such as exercise, satellite cells become activated and 
enter the cell cycle. Once activated satellite cells can then proliferate, differentiate, and 
repair the muscle fiber. Madison wanted to investigate equine satellite cell activation 
with the hopes of finding a way to speed up post-race recovery time for racehorses. 
This area of research is especially important to her because she rides horses and has a 
passion and love for the animal. Madison is conducting this research in Dr. Johnson’s lab 
with the help of one of her graduate students Amanda Brandt. 

manyank periwal
Project: Leadership in Construction: A Quantitative Analysis in Leadership 
Competencies Across Generations
Construction Engineering and Management
Mentor: Denise Simmons

In the construction industry, professionals value some leadership competencies more 
than others. In his research project, Mayank wanted to see if quantitative analysis 
would help the construction industry understand the correlation between age of the 
construction professional and their perspective of leadership competencies. Through 
the analysis, Mayank hoped to clarify whether the difference in leadership perception 
varies due to the difference in the values and opinions of different age groups, and 
the generation gap.  He also performed bivariate correlation analysis to test the 
relationship between age of construction professionals and their perception about 
leadership in construction. This analysis measures the correlation between the pair of 
variables. It indicates whether there is a significant relationship between the age and 
the 8 leadership competencies categories, the strength of its linear relationship and the 
direction of relationship (positively or negatively related). 
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eric esposito
Project: Understanding the Regulation of 
Noise in Mitotic Checkpoint Genes
Biological Sciences
Mentor: Silke Hauf

camilla (erin) johnson
Project: Processing of Pistachio Shell Fiber 
Reinforced Titanium Matrix Composite
Chemical Engineering
Mentor: Alex Aning

kayleigh mckenzie
Project: Giving Back What Was Taken: 
Reclaiming and Reconciling an Abandoned 
Industrial Site on Native American Lands
Landscape Architecture
Mentor: Terry Clements

hisyam mohsin
Project: Addressing Water Quality Concerns 
Due to the Change of Water Source in Santa 
Cruz, CA 
Civil and Environmental Engineering
Mentor: Min Tang

zorian thomton
Project: Developing Predictive Models for 
Dengue in Ecuador   
Statistics
Mentor: Leah Johnson

laura wisniewski
Project: Developing NMP Reaction 
Conditions to Synthesize Anti-HIV 
Copolymers
Human Nutrition, Foods, and Exercise
Mentor: Richard Gandour

kayla carey
Project: Evaluating the Safety of CRISPR/
Cas9 System by Measuring the Frequency 
of Off-targeting Events
Animal and Poultry Science
Mentor: Kiho Lee

analit chambi-rojas
Project: Evaluate the Recovery Rate of 
Antibiotics in Brine Water using Zero-
Valent Electron Method
Environmental Science
Mentor: Kang Xia

starla couso
Project: Interdisciplinary Team Leaders’ 
Perceptions of Public Participation and 
Influence in the Decision-making Process
Environmental Policy and Planning
Mentor: Marc Stern
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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 f lagship 
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.

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. 

about  f r a l i n
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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.



Collecting flora samples for identification in northern Madagascar. Photo credit: Aylett Lipford
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