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Human hookworms are blood-
sucking intestinal parasites that are 
the source of major health concerns 
in many tropical and subtropical 
climates. They are estimated to 
infect about 10 percent of the 
world’s population or about 700 
million individuals. Indeed, the 
development of anemia (lower than 
normal number of red blood cells) 
and protein deficiency caused by 
blood loss can cause serious health 
problems for newborns, children, 
pregnant women and malnour-
ished persons. 

In sub-Saharan Africa alone, 
almost 7 million pregnant women 
are infected with hookworms and 
at increased risk of developing ane-
mia. Although once endemic in the 
southeastern United States, hook-
worm infection is now rare because 
of advances in sanitation and waste 
control. However, it remains a 
problem in high-risk populations 

such as international travelers, 
recent immigrants, international 
adoptees and refugees. In 1962, 
distinguished parasitologist Nor-
man Stoll of the Rockefeller Insti-
tute described the unique health 
impact of hookworms as follows: 
“As it was when I first saw it, so it is 
now, one of the most evil of infec-
tions. Not with dramatic pathology 
as are filariasis, or schistosomiasis, 
but with damage silent and insidi-
ous. Now that malaria is being 
pushed back hookworm remains the 
great infection of mankind. In my 
view it outranks all other worm 
infections of man combined … in its 
production, frequently unrealized, of 
human misery, debility and ineffi-
ciency in the tropics.”

Hookworms belong to the group 
of parasites known as nematodes 
or roundworms. Like many other 
roundworms, hookworms have a 
complex life cycle that begins and 
ends in the small intestine, the site 
where they feed on host blood. 

Female hookworms produce 
thousands of eggs each day, which 
then pass out with human feces. 
The eggs hatch in the environment 
and develop into barely visible infec-
tious larvae. One becomes infected 
with larvae by direct contact with 
contaminated soil (or accidentally 
ingesting contaminated soil), gener-
ally by walking barefoot. Upon con-
tact with the skin, larvae penetrate 
and then are carried to the lungs, go 
through the respiratory tract to the 
mouth, and are swallowed. They 
eventually reach the small intestine 

where they mature into half-inch-
long adult worms. 

Hookworm infections usually 
cause mild diarrhea and abdomi-
nal pain, although heavy infec-
tions can cause more serious 
health problems. Hookworms 
establish a chronic disease that 
may last from months to years 
unless treated with drugs. Unfor-
tunately, rapid re-infection limits 
the long-term effectiveness of 
drug treatment so hookworms 
remain extremely difficult to 
eliminate or eradicate in areas 
with poverty and poor sanitation. 
There is no vaccine. 

Ultimately, control of this para-
sitic disease depends on a more thor-
ough understanding of the basic 
biology of hookworm infection.
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(Above) Biology professor  
Chris Lantz examines 
hookworms isolated from 
the intestine of infected 
hamsters. (Right) Adult 
hookworms attached to 
the intestine.
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Greetings! I have recently finished 
meeting with each of the tenured 
and tenure-track faculty members, 
and we had great conversations 
about their work the past year, 
what they anticipated accomplish-
ing in the coming year, and 
numerous other topics. These ses-
sions reminded me again that 
JMU students are very fortunate 
to have access to biology faculty 
members who are committed to 
being excellent teacher/scholars 
and who have a passion for teach-
ing and student learning. 

Let me share with you several 
internal and external indicators of 
the quality of the JMU faculty 
and the biology program. Seven 
professors have made invited pre-
sentations and publications; stu-
dents and faculty members 
authored 24 publications, three of 
which were featured on journal 
covers: Journal of Cell Science 
(Bannigan et al.); Brain Research 
(Gabriele et al.); and Journal of 

Morphology (Wyngaard et al.), 
and made nine oral and 33 poster 
presentations, one of which (Her-
rick and Monroe) was featured on 
the main Web page of the inter-
national journal Nature. Also, the 
work of Reid Harris’ lab on the 
chytrid fungus on the skin of 
salamanders and the presence of 
bacterial species with anti-fungal 
properties continues to garner 
international attention, including 
a feature on the Discovery Chan-
nel with Jeff Corwin. Kit Mur-
phy’s work on the calls of tree 
frogs was featured on the Daily 
Planet, Discovery Channel Can-
ada; collaborations with SRI 
International continue to be pur-
sued and several grant proposals 
were submitted with SRI scien-
tists. Grace Wyngaard received a 
Fulbright Fellowship for study in 
Brazil and, the second summer of 
the REU — Shenandoah Valley 
Partnership in Molecular Biology 
— was a success with 12 students 

from JMU and other schools par-
ticipating in the program.

Facilities are also foremost on 
our minds. In addition to com-
pleting three anatomy labs in a 
new modular building and two 
new microbiology labs in Burruss, 
JMU was awarded funds to build 
a new building between the Phys-
ics/Chemistry Building and the 
new East Campus Library. The 
biology program will be the main 
tenant in the building and, thus, 
our focus this year will be on 
planning the program for that 
building. The plans are for the 
building to be LEED certified (a 
Leadership in Energy and Envi-
ronmental Design “green” build-
ing). We want the building to 
highlight biology not just in the 
programs within, but also in its 
architecture. We’ll keep you 
informed about the building’s 
progress on our Web site at www.
jmu.edu/biology. Meanwhile, 
keep in touch and come visit.

From the interim department head 
By Judith Dilts
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I am one of three faculty members 
who teach Ecology and Evolution 
(BIO 124), which is a core course 
in our curriculum that was devel-
oped 10 years ago. All biology stu-
dents must take this course. 

After teaching this class for two 
years, I am in the process of revis-
ing the way that I teach several 
important concepts. Connecting 
an ecological concept such as the 
carbon cycle to an environmental 
problem like climate change is not 
currently emphasized in the 
course, but I think it should be. 

I was funded last summer to 
attend the Ecological Society of 
America conference in Milwaukee, 
Wis., to address a workshop on 
student’s major misconceptions in 
ecology. The project is funded by 
NSF’s Course, Curriculum and 
Laboratory Improvement program. 

I am now part of a research fac-
ulty team whose goal is to imple-
ment and access the impacts of 
Diagnostic Question Clusters and 
the use of active learning tech-
niques. Diagnostic Question Clus-

ters are carefully researched ques-
tions that diagnose students’ 
common misunderstandings and 
poor biological thinking. The 
focus is on biological processes 
such as tracing matter and energy 
in photosynthesis and ecological 
topics such as the carbon cycle and 
climate change. A common mis-
conception of many students is 
that matter from plants (e.g. wood) 
comes from the soil rather than 
through the process of photosyn-
thesis. This process must be under-
stood before we can really under-
stand global warming and the role 
of plants in climate regulation. 

This semester I, along with 15 
faculty members from different 
sized universities across the nation 
(including Georgetown University, 
University of Oregon, Rowan Uni-
versity) will give identical pre- and 
post-tests (the DQC’s) in our ecol-
ogy classes. Each test consists of 
six questions and takes the stu-
dents about 30 minutes because 
they have to explain their answers. 
Later in the semester, when we 

discuss these concepts, for exam-
ple, energy transfer in food chains, 
we will use active learning tech-
niques rather than the traditional 
lecture format. Students will be 
broken up into groups to solve a 
problem during class and then we 
will discuss their results.

Next semester, I will try out a 
few new learning strategies relating 
to these topics. For example, when 
we talk about food chains, I will 
have students compare and con-
trast different representations of 
food chains and describe impor-
tant concepts they think each 
image is designed to demonstrate. 
For example, one picture will 
include the sun, a producer (e.g., 
oak tree) and several consumers 
(e.g., caterpillar, bird) linked by 
arrows. Another representation will 
include the above components but 
decomposers and heat energy lost 
will also be illustrated. When we 
discuss the carbon cycle, students 
will be able to better visualize the 
rapid increase in carbon dioxide 
since the 1950s by working on 
graphing skills and graph interpre-
tation to understand the interplay 
between global photosynthesis 
and respiration. 

At the end of the course, I will 
give students a post-test to assess 
what they have learned. All involved 

faculty members will compare their 
results and determine which activi-
ties worked and if the questions 
addressed student misconceptions. 

With luck, the best practices will 
be adopted at all of the institutions. 
I will feel I have succeeded if my 
students fully comprehend the con-
nection between driving their vehi-
cles to class and global warming, 
and thus, have a solid understand-
ing of the carbon cycle. 
About the Author: Heather Griscom 
(below) joined the biology faculty in 
2006 after spending two years teach-
ing at Sweet Briar College. She 
received her B.S. at Smith College 
and Ph.D. at Yale University where 
she studied in the School of Forestry 
and Environmental Studies, and the 
New York Botanical Garden. Griscom 
studies forest regeneration in both tem-
perate and tropical ecosystems.

Spotlight on teaching:
Heather Griscom
Helping students fully understand the carbon cycle

Christine May is a stream ecologist 
who comes to JMU from the 
Pacific Northwest. Her research 
and experience are strongly inter-
disciplinary, blending the sciences 
of ecology and geology to gain 
insight into river ecosystems. 

May earned a B.S. from Hum-
boldt State University in northern 
California, an M.S. in forest 
hydrology from Oregon State 
University, and a Ph.D. in fisher-
ies science from Oregon State. 
After graduate school May con-
ducted post-doctoral research for 
the University of California at 
Berkeley and the U.S. Forest  
Service’s Pacific Southwest 
Research Station. 

At JMU, her research will focus 
on the impacts of disturbance 

(e.g., floods, fires and landslides) 
on in-stream habitat and fish 
communities. May will teach 
Freshwater Ecology and other ecol-
ogy and organismal courses.

Stream ecologist joins biology faculty
Christine May joins department

Photogr aPhs by d iane ell iot t ( ’00)

Biology professor Heather 
Griscom (center) leads students  
in field research at the Edith J.  
Carrier Arboretum and Botanical 
Gardens. Through her Ecology 
and Evolution class, Griscom 
addresses many students’ mis-
conceptions about ecology. 

John Horigan (’04) set out to 
study international business and 
foreign languages, dreaming of 
fine suits and life in France. 
Instead, he wound up wearing 
torn jeans, flannel shirts and 
studying fruit flies. Under the 
instruction of biology professor 
Susan Halsell, Horigan says, as a 
freshman, he “fell in love with 
genetics.” When he joined the 
JMU Honor Council, an interest 
in ethics blossomed. “I came to 
the realization that a lot of what 
I was doing as a scientist-in-
training, wasn’t only going to 
impact science,” he says. “It had 
much broader implications for the 

world.” This lead Horigan to pur-
sue an M.A. in philosophy and 
social policy, followed by a career 
at the National Rehabilitation 
Hospital investigating new meth-
ods of diagnosing Parkinson’s 
disease and studying the psycho-
logical response of pediatric 
patients to robotic stimuli. But, it 
was at the Emmes Corp., where 
Horigan found the perfect pair-
ing of science and ethics. He 
helps ensure the ethical treatment 
of patients participating in clini-
cal trials at hospitals and univer-
sities nationwide. Read more 
about Horigan at www.jmu.edu/
BetheChange/.

Alumnus pairs science and ethics
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portion of the work required to 
purify and characterize proteins 
expressed by the adult hookworms 
will be completed in close consul-
tation with colleagues from 
CADRE who have experience in 
protein chemistry. My collabora-
tion with SRI International repre-
sents a tremendous opportunity 
both for me and my undergraduate 
students, and it represents an excit-
ing opportunity to advance both 
the short- and long-term research 
goals of this project.

How do hookworms establish a 
chronic infection? What protein 
components are involved in the 
host-pathogen interaction? Can 
these hookworm proteins be uti-
lized to design effective reagents 
with therapeutic value? These are 
significant but unanswered ques-
tions that my students, colleagues 
and I hope to answer. Adding to 
the complexity of hookworm dis-
ease is the fact that people infected 
with hookworms hardly ever have 
allergies or asthma. One theory is 
that hookworms may cause the 
host’s immune system to be less 
active. Since an overactive immune 
response is involved in people with 
asthma and allergies, recent reports 
indicate that “therapeutic” infec-
tion with hookworms may actually 

offer protection from allergic dis-
eases and other immune system 
disorders, and include benefits for 
patients with Type I diabetes and 
multiple sclerosis. Surely the late 
parasitologist Norman Stoll did 
not anticipate this potentially bene-
ficial role of hookworms. None-
theless, it does add a new twist to 
hookworms being considered “the 
great infection of mankind.” 

About the Author: Chris Lantz 
(above) graduated from JMU  
with a B.S. in biology in 1990. 
After receiving a Ph.D. in microbi-
ology and immunology from the 
Medical College of Virginia, he 
worked as a postdoctoral fellow at 
Beth Israel Deaconess Medical Cen-
ter, a teaching hospital of Harvard 
Medical School. Lantz joined the 
faculty at JMU in 1999 and teaches 
Medical Parasitology, Immunology 
and Virology.

‘The great infection of mankind’ Continued from Page 1

My laboratory in the JMU 
Department of Biology is focused 
on identifying meaningful targets 
for the development of vaccines, 
therapeutics and diagnostics for 
use against hookworm disease. 
Our approach centers on better 
understanding the hookworm’s 
ability to evade our immune 
defenses and how this contributes 
to the parasite’s long-term sur-
vival. More specifically, we believe 
that any meaningful understand-
ing of hookworm pathogenesis 
will require the identification and 
characterization (and ultimate 
cloning and expression) of para-
site proteins that are interacting 
with immune cells present in the 
small intestine. Protein identifica-
tion and characterization are at 
the core of many of the technolo-
gies that are transforming the way 
we learn about cellular processes 
and the mechanisms of disease. 
Therefore, from a host-parasite 
interaction point of view, it is crit-
ical that the protein components 
of the hookworm be identified 
and characterized for their host 
response-inducing activities.

My students and I work with 
the zoonotic hookworm species 
Ancylostoma ceylanicum, a parasite 
that is capable of causing both 

human and animal disease. Using 
carefully designed animal models 
and human cell culture assays, we 
have established that adult hook-
worms do secrete or shed copious 
quantities of proteins and that 
some of these proteins appear to 
have regulatory functions that 
likely contribute to the pathogen-
esis caused by 
hookworms. 
We intend to 
take advantage 
of the latest 
methods in 
molecular and 
cellular pro-
teomics, 
including two-
dimensional 
electrophoresis, 
to further iden-
tify and char-
acterize those 
hookworm pro-
teins whose 
activities have the potential to 
shape aspects of the immune 
response that ultimately results in 
the worm being able to establish a 
chronic infection. 

Key to the success of any 
research effort are the individuals 
and organizations involved. One 
very important component of the 

research conducted in my labora-
tory is the involvement of under-
graduate biology students. Hav-
ing conducted undergraduate 
honors thesis research in biology 
at JMU myself, I certainly appre-
ciate the tremendous value of  
student research in biological 
education. I am convinced that 

completion of 
original 
research proj-
ects not only 
provides stu-
dents with the 
opportunity 
to gain valu-
able research 
experience, 
but also 
encourages 
them to 
develop the 
organizational 
and reasoning 
skills neces-

sary to think critically and inde-
pendently. Most graduates that I 
have had the pleasure to train 
have moved on to establish suc-
cessful careers in the workforce or 
have matriculated to professional 
and graduate schools; three have 
recently earned Ph.D.s in the bio-
logical sciences.

On Dec. 14, 2006, Virginia 
Gov. Timothy M. Kaine 
announced in Richmond that 
SRI International, one of the 
world’s leading independent 
research and technology develop-
ment organizations based in Cali-
fornia’s Silicon Valley, had 
selected the Shenandoah Valley’s 
Rockingham County as the site 
for its new Center for Advanced 
Drug Research, or CADRE. The 
center is now temporarily housed 
in Burruss Hall at JMU until a 
new multimillion dollar facility is 
completed just north of Harrison-
burg. The CADRE mission is to 
create new diagnostics, therapeu-
tics and vaccines for infectious 
and neglected diseases and for 
biodefense. Proteomics (the study 
of the complete set of proteins 
expressed by an organism) will be 
a key focus of the facility’s 
research efforts. Importantly, an 
integral part of the center’s activi-
ties will be training JMU under-
graduate and graduate students.

I am very fortunate to have 
established a close collaborative 
relationship with SRI International 
in early 2007. Our laboratories 
continue to work closely together 
on the hookworm research project. 
It is expected that a significant 

The following news was submitted 
to the Alumni News section of the 
Biology Web site, www.jmu.edu/
biology/, during the previous year. 
Current students are encouraged to 
visit the Web site and learn what 
JMU biology alumni have accom-
plished in their careers. 

Alumni: If you don’t see your 
name, or your information is out of 
date, please visit www.jmu.edu/bio  
logy/ and submit your information. 

Henri Weems (M.S. ’72), 
hweems07@gmail.com, retired 
after more than 30 years of fed-
eral service in medical research.  
He writes, “During completion of 
a master’s degree at JMU, I 
worked as a clinical chemist at the 
Alexandria Health Department. 
In addition to clinical assays, I 
was responsible for setting up 
electrophoresis and drug testing 
methods. I relocated in 1972 to 
George Washington University 
Medical School, Department of 
Medicine, Hematology Research 
Lab, to study the pathophysiology 
of sickle cell anemia using EM, 
light microscopic and chemical 
methods. In 1978 I accepted a 
position in the pharmacology 
department of the DOD’s newly 
formed medical school, Uni-
formed Services University of the 
Health Sciences in Bethesda, Md. 
During the next 15 years, I inves-
tigated metabolism studies in the 
activation of chemical carcinogens 
by liver microsomal enzyme sys-
tems. This involved utilization of 
HPLC, GC-MS, and spectro-
scopic methods to elucidate meta-
bolic pathways. In 1992, I shifted 
focus to molecular biology of 
drug opiate receptors and their 
interactions. These types of stud-
ies utilize radioisotope binding 
assays, PAGE and agarose gels, 
Western blotting, tissue culture, 
antibody techniques, PCR and 
expression of fusion proteins in  

E. coli. Over the years, this 
research has resulted in more than 
50 publications. Now, I’m looking 
for the next great adventure.”

Mary Cleary (’87), mmcleary@
scripps.edu, is a research assistant 
III at The Scripps Research Insti-
tute in La Jolla, Calif. She writes, 
“I graduated, became a Board of 
Registry certified medical tech-
nologist and worked at The Uni-
versity of Virginia Hospital for a 
couple of years in the immunol-
ogy department. Then, I got the 
urge to move to California. I 
began working in San Diego clin-
ically (after getting a California 
license), but developed an interest 
in working in the less-structured 
research environment. San Diego 
is full of terrific institutions and 
biotech companies. I worked in 
both industry and academia in a 
variety of capacities. I prefer aca-
demia, and I have been at TSRI 
for nine years mostly working on 
autoimmunity especially relating 
to juvenile diabetes.”

Jim Voeller (’82), jvoeller@cox.
net, writes, “I am a patent attor-
ney in Fairfax, Va. After graduat-
ing from JMU, I earned an M.S. 
degree in molecular biology from 
the University of Maryland. I 
then worked as a microbiologist 
at the National Institute of 
Health, and as a research associ-
ate at the Lombardi Cancer Cen-
ter, Georgetown University. Next, 
I decided to pursue a law career 
and earned a J.D. from George 
Mason Law School. I currently 
handle all types of intellectual 
property matters, but concentrate 
primarily in biotechnology, phar-
maceutical and medical device 
patent law, and drug regulatory 
affairs. Although I still miss my 
pipettes, I love working on cut-
ting edge technology with bril-
liant inventors.”

Allison Schweisguth Johnson 
(’94), aajohnson@vcu.edu, is the 
assistant director of the Center for 

Career Tracks
News from alumni

c h r i s  l a n t z  P h o to g r a P h s  by 

d i a n e  e l l i o t t  ( ’ 0 0) ;  i s o l at e d 

h o o k w o r m P h o to g r a P h s  by  c h r i s 

l a n t z  ( ’ 9 0) ;   a d u lt  h o o k w o r m  

i m ag e  by  r i c h a r d  b u n g i r o 

(Top left) Isolated hookworms placed into culture to collect 
secreted proteins. (Bottom left) Electron micrograph of adult 
hookworm shows the buccal capsule (eating structure).
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the Study of Biology Complexity 
and coordinator of an HHMI pro-
gram in systems biology at Vir-
ginia Commonwealth University. 
She writes, “I completed an M.S. 
in plant physiology at Texas A&M 
University with Mary Rumpho, 
and a Ph.D. in molecular biology 
from the University of Texas with 
Ken Johnson. I did a postdoc with 
Yves Pommier at the NCI research-
ing HIV-1 integrase-drug design, 
enzymology and pharmacology. 
My husband, Ethan Johnson, also 
graduated from JMU in 1994. We 
have two daughters, and we moved 
to Richmond in 2006.”

Kendell Jenkins Ryan (’97), kend-
elljryan@gmail.com, writes, “I 
completed a master’s in biology 
from the College of William & 
Mary in 2001, with a focus on 
ornithology. Currently, I work for 
the Virginia Department of Game 
and Inland Fisheries in the Wild-
life Diversity Division. As a GIS 
specialist, I map habitat for imper-
iled species, work with Internet 
mapping services and customize 
mobile applications for wildlife 
disease surveillance.”

Preston Garcia (’99), garciapp@
yahoo.com, earned a Ph.D. in 
microbiology in July 2008 at the 

University of Connecticut where he 
worked on two-component signal 
transduction and catabolite repres-
sion in Sinorhizobium meliloti. He 
writes, “I will be beginning a post-
doc position in the lab of Joanna 
Goldberg at the University of Vir-
ginia working on vaccine develop-
ment for Burkholderia cenocepacia.”

Andrew Rula (’01), arula@lca.
com, earned a Doctor of Optome-
try degree from Southern College 
of Optometry in Memphis, Tenn., 
in 2006. He says, “I am currently 
working for an eye surgery center 
in Chesapeake, Va., doing preoper-
ative and postoperative eyecare. I 
live in Virginia Beach.” 

Melinda Peters (’03), mdpeters2@
gmail.com, writes, “After graduat-
ing from JMU, I attended graduate 
school at North Carolina State 
University and earned my master’s 
in botany in 2005. I work in the 
herbarium at Harvard University.”

Kitrina Wargo (’03), kitrinawargo 
@gmail.com, graduated from the 
University of Illinois College of 
Veterinary Medicine in May 2007. 
She writes, “I am currently work-
ing as an associate veterinarian at 
Mallard Point Veterinary Clinic 
and Surgical Center in a southwest 
suburb of Chicago. Wayne Jour-
nell (’02) proposed to me at JMU 
on New Year’s Eve 2007, and we 

married in Northern Virginia in 
June 2008.”

Elaine Sunderlin (’04) graduated 
from Jefferson Medical College in 
May 2008 with an M.D. She 
started an internal medicine resi-
dency at the University of North 
Carolina Hospitals in Chapel Hill, 
N.C., in June 2008.

Ashley Crawford Elliott (’05), 
crawfoae@gmail.com, worked for a 
year at Cato Research Inc., a con-
tract research and development 
company in North Carolina. She 
writes, “My husband and I moved 
back to Virginia, and I am cur-
rently working at Thomas Dale 
High School in Chesterfield 
County as a biology and chemis-
try teacher.”

Christin Donnelly (’05), 
christindonnelly@hotmail.com, is 
in medical school at the Univer-
sity of Maryland. She writes, “I 
was a biology and chemistry 
teacher at Winters Mill High 
School in Westminster, Md., for 
two years, and now I am a first-
year medical student.”

Cara McLaughlin (’05), cara.
digiovanni@gmail.com, graduated 
from Thomas Jefferson University 
(Philadelphia) in 2007 with a mas-
ter’s degree in bioscience technol-
ogy and a concentration in medical 
technology. She writes, “I currently 

work at the Hospital of the Univer-

sity of Pennsylvania in the special 

coagulation lab.” 

Jennifer Brennan (’06), jenchem1 

@gmail.com, is a graduate student 

in avian sciences at the University 

of California at Davis. She writes, 

“I am currently isolating and iden-

tifying potentially novel estrogenic 

compounds (novel phytoestrogens) 

from seed extracts of certain inva-

sive weeds using an estrogen bioas-

say combined with analytical 

chemistry techniques. Estrogenic 

compounds can influence repro-

ductive success of different organ-

isms as well as affect growth of 

reproductive carcinoma cells.”

Emily Andre (’07), emilyandre@

gmail.com, is a research technician 

at the University of Virginia. She 

writes, “I am working in a mass 

spectrometry lab with four people, 

and four different mass spectrome-

ters. We analyze gel and solution 

samples from investigators who 

want to know the identity of a cer-

tain protein that they have come 

across in their research. The lab is 

part of the UVA health system, so a 

lot of our work comes from 

researchers within the school. We 

also do a fair amount of business 

for other investigators around the 

country and for international labs.”
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May 2008 graduate and biology 
major Brooke Brehm says she has 
benefited greatly from the scholar-
ship made possible by Elizabeth 
“Beth” Bliss (’84) and Reid Jarl 
Bliss (’84).

“The Bliss family scholarships 
provided me with the opportunity 
to continue the research I had been 
performing in the laboratory of 
biology professor Louise Temple 
throughout the summer,” says 
Brehm. “This allowed me to make 
substantial progress toward my 
research project and provided me 
with invaluable experience that has 
allowed me to excel academically 
and professionally. The Bliss schol-
arships allowed me to work on the 
characterization of a bacteriophage 

of Bordetella avium during my 
senior year. I worked closely with 
Dr. Temple studying the bacteria 
that attack birds and viruses that, 
in turn, attack those bacteria. I was 
able to present data from this work 
at a regional seminar.”

Brehm is currently working with 
BAE Systems at the Naval Surface 
Warfare Center’s Dahlgren Labo-
ratory developing mobile forensics. 
“It’s empowering to receive help 
from JMU alumni because it 
allows you to envision where you 
want to be one day, possibly in a 
position yourself to give back and 
help other students.”

Jarl and Beth Bliss are as modest 
about their contributions as they 
are passionate about their alma 

mater. They believe what is impor-
tant is not the size of the donation, 
but the fact that everyone who 
loves JMU can make a difference. 

“These days everyone is con-
stantly asked to contribute to a 
range of causes,” says Beth a biol-
ogy major and field hockey and 
lacrosse team member. “If you 
really want to make a difference, 
you have to think about how you 
want to invest and where you want 
to invest. For us, investing in JMU 
was a no-brainer. It gives us a 
direct connection with our giving.”

Brooke Brehm (’08), recipient of the 
Elizabeth McConnell Bliss and Reid J. 
Bliss Scholarships, says scholarship 
assistance is “empowering.” 

The impact of giving back to JMU
Biology major benefits from biology alumna’s family scholarships
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BEtheCHANGE

Mark Gabriele (’95) 
Biology professor 
For Mark Gabriele, changing the world comes one small breakthrough at a time with each 
look into a microscope. When the JMU graduate and professor isn’t spending his days 
researching the development of the human auditory system, he can be found in the class-
room helping and inspiring future neuroscientists and biologists. Mark’s work, which is 
influential in the development of different treatments for the hearing impaired, is at the 
heart of JMU’s undergraduate research program, one of the best in the nation, and allows 
students the opportunity to work with the most advanced technology in their field. Despite 
having published seven scientific articles in the last seven years and receiving numerous 
grants, awards and accolades, Gabriele’s priorities remain dedication to his students and 
their success in science and life. 

‘I LOVE to teach. That is what attracted me back to JMU. I knew firsthand the commit-
ment of the administration and the faculty to excellence in undergraduate teaching. With 
that said, I also enjoy my research very much. JMU is one of a handful of universities 
where you can actually attempt to do both at a high level.’ 
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