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Epwarp “Ep” A. HOOVER was a preeminent figure in the
field of veterinary virology and prion research, as well as
an outstanding educator and mentor. He is best known
for his development of one of the first FeLV vaccines,
which has protected millions of cats worldwide against the
leukemia-causing retrovirus and is an example of a success-
ful retroviral vaccine. He was also part of the research group
that discovered the transmission method of chronic wasting
disease in deer populations. Throughout his prolific career,
he conducted studies that interrogated the relationship be-
tween exposure to pathogens and disease outcome, with
goals of understanding the basis of viral and prion disease
pathogenesis and developing vaccine and other therapeutic
modalities for some of the most virulent diseases of humans
and animals.

EARLY LiFe AND TRAINING

Ed Hoover was born on November 18, 1942, to Marian
Brunn Hoover and Edward Hoover in Chicago, Illinois. He
spent his childhood living out many Hardy Boys-like adven-
tures and exploring the “Near North” neighborhood of Chi-
cago around Wrigley Field, the home of his beloved Cubs,
and near Lake Michigan. His home above the McKillip An-
imal Hospital, home to Buzzy the McCaw, undoubtedly im-
printed his eventual career choice. Although the kennel of
barking dogs below his bedroom did not bother him at the
time, it may have led to his adult “flight or fight” responses
upon hearing a dog barking in distant neighborhoods.
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Figure 1 Edward A. Hoover.

Ed attended Our Lady of Mount Carmel Academy and
the Albert Grannis Lane Technical High School. Upon
graduation, he trained for one year at the Illinois Institute
of Technology, intending to become an architect. After de-
termining his artistic visions were best expressed in two—
versus three—dimensions, Ed took his curiosity to the Uni-
versity of Illinois, where he received his bachelor’s and then
doctor of veterinary medicine degree in 1967. He then en-
tered graduate school at the Ohio State University, complet-
ing a doctoral degree in 1970 and completing a residency
and earning board certification in veterinary pathology
in 1972. He launched his research career by studying the
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Figure 2 CRC Press figure of transparent cat.

viruses of cats, and his early publications included studies
of pathogenesis of feline rhinotracheitis, herpesvirus, picor-
navirus and calicivirus. Ed focused his early scientific career
efforts on feline leukemia virus (FeLV) while participating
in studies supported by the National Institutes of Health’s
“War on Cancer.” In 1981, he became head of the Depart-
ment of Pathology at Colorado State University and moved
to Fort Collins, Colorado. Following the 1987 discovery
of a lentiviral infection of cats that caused an AIDS-like
disease, Ed’s laboratory began studies on feline immunode-
ficiency virus (FIV) pathogenesis in the early 1990s. In the
last twenty years of his prolific research life, his laboratory
pivoted to studies of chronic wasting disease in deer and
other protein misfolding disorders.

FELINE LEUKEMIA VIRus (FELV):
THE FIrsT SuccessruL RETROVIRAL VACCINE

Ed’s work on FeLV was both extensive and highly bene-
ficial to the world. Of great note are his studies of the natu-
ral history of infection, strain-specific disease specificity, and
vaccine development.'™ His studies of the natural history of
infection included demonstration of horizontal transmission’
and the importance of the age of cats in infection susceptibil-
ity, as well as the early pathogenesis and progression of the vi-
rus infection through the body (the figure of the transparent
cat was particularly memorable).® [Figure 2]

Ed also showed the importance of virus strain to tissue
tropism and disease specificity, defining viruses and genetic
determinants of aplastic anemia and an AIDS-like disease
(FeLV-FAIDS),” and anti-retroviral therapies that interrupt
FelV disease progression.®>! Ed made important con-
tributions to the development of retrovirus vaccines'' by
demonstrating the importance of FeLV vaccine strains to
the success of prevention versus enhancement of infection
by vaccines.

FeLINE AND SIMIAN IMMUNODEFICIENCY VIRUS STUDIES

Ed’s was one of the first laboratories to study pathogen-
esis, transmission, and immunopathology of feline immu-
nodeficiency virus (FIV). His laboratory revealed that FIV
was harmful to the developing fetus and could be transmit-
ted from dam to offspring during pregnancy, establishing
a natural model for studies to help mitigate HIV in utero
transmission.'*"

He and coworkers characterized a highly pathogenic strain
of FIV (FIV-CPG) subsequently used in studies to assess FIV
receptor usage, mucosal transmission mechanisms, and dis-
ease course.'*%

Ed and co-workers also described neurotropic properties
of FIV and documented the intravaginal route of transmis-
sion. His laboratory validated several anti-retroviral agents as
therapeutic modalities for lentiviral disease.”!

His work with Steve O’Brien and Sue VandeWoude char-
acterized infection of domestic cats with FIV strains isolated
from nondomestic felids, demonstrating diminution of sus-
ceptibility to species-adapted FIV during coinfection.?

Ed’s work branched from AIDS-like disease in cats to SIV
pathogenesis and vaccinology in nonhuman primates. Work
in his laboratory demonstrated tissue tropism and infection
kinetics of the virulent SIVsmmPBjl4 strain. Additional
studies demonstrated partial immune resistance to lentiviral
infection and partial protection from virulent disease in the
SIV model following recombinant vaccination with subunit
Env glycoproteins. %

CHroNIC WASTING Disease AND PRION PATHOGENESIS

In the late 1990s, following the persistent suggestion of
then-graduate student Christina Sigurdson, Hoover took up
studies of chronic wasting disease (CWD) of deer, the fatal
neurodegenerative prion disease now found in cervid popu-
lations of North America, Scandinavia, and Asia. By the mid
2000s, his laboratory became an international center for re-
search on this disease, resulting in the establishment of CSU’s
Prion Research Center.

Studies conducted in the Hoover laboratory employ-
ing rodent and native cervid hosts have been instrumental
in defining CWD pathogenesis and transmission dynamics
of the disease.”’?! The first of many studies conducted in
Ed’s lab demonstrated that fawns were susceptible to CWD
infection in as little as two months post oral dosing with
CWD-positive material.”* Further investigations conducted
by Ed’s group defined CWD pathogenesis and revealed early
and persistent CWD accumulation within lymphoid and pe-
ripheral organs prior to CWD deposition within the central
nervous system.* To better understand how CWD is transmit-
ted among cervids, Ed’s group studied the native white-tailed
deer host to demonstrate the presence of the infectious prion
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agent within bodily fluids and excreta (“secreta”) throughout
the longitudinal disease course.***> Their findings provided
evidence that direct sharing of secreta among cervids, as well
as indirect contact with secreta shed to the environment,
contain sufficient infectivity to initiate and progress CWD
infections and supported eatlier studies monitoring CWD
infections in free-ranging populations. Hoover’s more than
twenty years of study in the native cervid host also provided
less invasive sample targets for the development of antemor-
tem diagnostics, a goal that Ed held as an important compo-
nent to his work.*® The development of longitudinal studies
in a native host for CWD infections continues to support on-
going vaccine development,” prion strain®**"* and vertical
transmission studies,”' and studies to unravel the mysteries of
interspecies transmission*” and prion protein polymor-
phisms® on disease susceptibility. These studies continue in
the laboratory of Candace Mathiason and others in the Prion
Research Center at CSU.

LeGACY OF MENTORSHIP FOR VETERINARY RESEARCHERS

Over his more than forty-year career at CSU, Ed built
the tradition of multidisciplinary biomedical research train-
ing for veterinarians. Ed considered as his most treasured ac-
complishment serving as primary mentor for twenty-seven
mostly D.V.M. Ph.D. students. As of 2023, twenty-two re-
ceived NIH funding as trainees, fourteen have received the
NIH Career Development (K) Award, fifteen have received
university faculty appointments, and several have gone on to
serve as a department head, associate department head, or
associate dean.

In addition to providing mentorship to this distinguished
collective, Ed was primary investigator on training grants
that provided funds for post-D.V.M. Ph.D. training for over
three dozen individuals and was instrumental in national
recognition for CSU’s combined D.V.M.-Ph.D. training
program, one of the first veterinary dual-degree programs to
receive an NIH Medical Scientist Training Program award.
Ed’s legacy will continue to live on through his inspiration to
his many trainees, their trainees, and a network of inspired
learners.

AWwARDS AND RECOGNITION FOR AN INCREDIBLY
ProbucTive CAREER

Ed retired in August 2022 at the age of seventy-nine and
reflected at his retirement party in the lobby of Colorado
State’s pathology building, the site where he spent more than
forty years of his incredibly productive career, that his moti-
vation for his long career centered on his relationships with
the faculty, staff, and students he cherished.

Reflective of this dedication, Ed was named CSU’s re-
searcher of the year in 1990 and was named one of twelve

University Distinguished Professors at Colorado State Uni-
versity in 2004. He was named distinguished alumnus at
both Ohio State University and the University of Illinois
and received the American Association of Veterinary Medical
College researcher of the year in 2012. He was elected to the
National Academy of Sciences in 2014 and over his lifetime
he accrued more than $50 million in extramural funding for
his laboratory’s work and published more than 280 papers.

Ed co-developed the first highly effective vaccine against
FellV and led the study of the first demonstration of the
attenuation of SIV infection by a vaccine in macaques. He
held multiple patents for FeLV vaccines and licenses and was
posthumously awarded a patent for a process for prion blood
detection. In recognition of this work, he was elected to the
National Academy of Inventors in 2016.

THE MAN BEYOND THE SCIENCE

These accolades illustrate the sum of Ed’s scholarship and
tremendous legacy in the scientific community, but this does
not capture the nature of his life force. The creativity that his
scientific colleagues knew was reflected equally, or in greater
quantity, in his meandering conversational constructs. His
unique, relentless curiosity included many topics: the beauty
and form of structures, the way art and science intersect, and
the force of human nature and behavior, for example. To a
person, those that have known Ed recall how a conversation
with him would inevitably wander from the initial topic into
a cavernous maze of typically humorous associations. Ed re-
counted some of his life’s philosophies in an interview con-
ducted by two aspirational podcasters (Sarah Schweickart
and Hannah Walls) in April 2022, just a few months before
his diagnosis of stage-four lung cancer.* Several of the man-
tras captured in this wide-ranging dialogue, which will be
familiar to many colleagues fortunate to have been privy to
Ed’s private conversation, include:

“What is unique about a university job? Why would you
want to be a veterinary scientist who works on how things
work, and what we can do about it? Because you get to
work with students. You get to work with young people
who have ideas that you might not have and who are will-
ing to search with some guidance.”

kK%

“One of the things that I love about veterinary medicine
is that it applies in many ways, and you can do many
things, and you can think about, ‘how could this exist in
the world in general and with all the species? How do we
effect this? What is our responsibility and capability? How
much do we change things by what we do?””
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Figures 3a, 3b, and 3c Hoover's doodles, from left to right: diamonds and lines, fat trees, and lumpy cat abstract.

“[Art and science] are both us trying to figure out, ‘who
are we? Why are we here? How do things work? How do
people work? How do animals work?” Artists and scien-
tists are trying to figure out the same things.”

*KK

“If you're a pathologist, as am I, you're just fascinated by
the art that’s in everything. That’s the stuff you can see
though, with a high-powered microscope or such. But
you don’t need one, you can just look at the grace of an-
imals, you can look at how beautifully all their parts are
constructed, how they have these amazing abilities.”

*KK

“I think what stands out to me the most is the interactions
and relationships I've developed with colleagues and stu-
dents, former students. The single thing I'll miss most is
the interactions with people.”

*KK

“Don’t ever lose the wonder of the world, and everything
that’s in it, and how we can keep it.”

Ed’s nonscietific obsessions were too numerous to count:
trees, very specific coffee preparation, daily exercise regimen,
correct grammar, beautifully addressed package return labels,
low-fat meals, fashionable and/or comfortable clothes within

his limited color wheel, dental hygiene, automobile type and
maintenance, shoes (for himself and family members), ample
stores of tape in well-organized boxes, love of surf yet fear of
drowning, watering the hell out of plants, the perfect seat in
the restaurant, and optimization of life in all ways (for this,
he earned the affectionate nickname “Mr. Picky-Poo” from
stepdaughter Sarah).

Following his family and friends, Ed’s next greatest love
was trees. He planted well over 100 trees of all varieties in
the foothills of Loveland at his Spring Glade home, most re-
quiring pickaxe and pry bar for planting. In his later years,
Ed developed a particular fondness for oaks, planting more
than a dozen at his last home in Applewood (on Apple Drive)
and sprouting acorns in an experiment designed to determine
if the floating characteristics of these seeds correlated with
germination.

Ed was famous for his doodles. He never attended a sem-
inar without a particular type of pen and a particular type of
notebook. The uninitiated would think that Ed was taking
copious notes, but those in the know realized he was penning
one of his characteristic abstract-ish line drawings [Figure 3].
Each of these drawings was fascinating and different than all
others. Repeating characters included stick figure Ed, Nose-
man, and a variety of cats based upon Leon and Goodies.
His drawing talent was extraordinary, and many felt he could
have had an equally successful career as an artist.

FamiLy AND FINAL NOTES
Ed loved his three children, Susan, Matthew, and Karen,
entertaining them with sock puppets, crazy driving, and
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word play in early years, indoctrinating them with a love of
cats and imagination of the secret lives of cats, and instilling a
sense of service, sustainability, and the joy of absurdity. In his
later years, he so looked forward to his weekend phone calls
to discuss the latest bike rides, home improvements, and cat
antics. Ed also cherished his three stepchildren, Eric, Eston,
and Sarah, who were introduced to Tales of Noseman, the
very plainest types of crackers, and hijinks card shuffling by
Ed. His brightest moments were when all six of them were
together comparing notes. We would all do well to observe
and emulate Ed’s love of all things of beauty, his relentless
pursuit of the perfect, and his deep recognition of the value
of relationships above success and fame.
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