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Botulism, equine protozoal
myeloencephalitis and equine
Lyme neuroborreliosis......

Dr. Amy L. Johnson is an
assistant professor of Large
Animal Medicine and Neurology
(CE) in the Section of Medicine,
Department of Clinical Studies –
New Bolton Center. Dr. Johnson
received a B.A. in Biology from
the University of Pennsylvania in
1999 and her D.V.M. from
Cornell University College of
Veterinary Medicine in 2003. She
completed an internship at B.W.
Furlong and Associates, a private
equine practice in Oldwick, New
Jersey, followed by a large animal
internal medicine residency at
Cornell. After becoming board-
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Summer research
As the summer begins at Penn
Vet, a new cohort of veterinary
students, undergraduate
students, and high school
students are digging in to
exciting research projects.
The students are matched with
a laboratory or field study
where they will enter the world
of biomedical and biological
science. The Summer
Undergraduate Internship
Program (SUIP) and the Merial
Summer Research Programs
(page 6) are two of the
innovative programs that
introduce students to
opportunities at various phases
of research--basic, translational
and clinical. Host laboratories
expose students to research
techniques along with a wide
range of research topics
through the weekly seminars
offered at Penn Vet and
campus wide. We welcome
these young scholars and wish
them a summer filled with
learning and discovery!

certified in large animal internal
medicine in 2007, Dr. Johnson
began working as a lecturer at
New Bolton Center while
simultaneously completing a
neurology residency at the
University of Pennsylvania School
of Veterinary Medicine. In 2011
she became board-certified in
neurology and also began her
faculty position at New Bolton
Center. Her clinical research
focuses on characterization and
antemortem diagnosis of
neurologic diseases in the horse. protozoal myeloencephalitis, and
Specific diseases of interest
equine Lyme neuroborreliosis.
include botulism, equine
continued on Page 2
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Clostridium Botulinum

Botulism--from a murine
bioassay to PCR
Botulism is a disease caused by
the Clostridium botulinum
neurotoxin, widely considered to
be the most potent toxin known
to mankind. Horses are
exquisitely sensitive to this
toxin, showing clinical signs of
disease after exposure to
relatively tiny doses. Affected
horses show progressive muscle
weakness culminating in a flaccid
paralysis as well as an inability to
eat and drink. The disease tends
to be rapidly progressive and is
almost invariably fatal unless
diagnosed and treated promptly.
Outbreaks are common and can
be devastating, with many
animals dying in a short time
period. Botulism is endemic in
the mid-Atlantic region, and
many afflicted horses are
referred to New Bolton Center
for treatment and supportive
care.
Botulism research has a long
history at New Bolton Center,
with Dr. Robert H. Whitlock
establishing the Botulism
Reference Laboratory, thus

enabling diagnosis of equine
cases of botulism through use of
the mouse toxicity and
neutralization bioassay (MBA).
Although the MBA is considered
the gold standard for botulism
diagnosis, it has several
limitations when used for equine
samples, including a low
sensitivity and long lag time.
Working with Dr. Whitlock and
Dr. Ray Sweeney, Dr. Johnson
has been able to optimize and
validate a quantitative PCR test
for equine samples.1 This test
has largely replaced the MBA in
the botulism lab, improving the
likelihood of definitive diagnosis
and providing results in a much
shorter period of time.
In addition to improving our
ability to diagnose botulism, Dr.
Johnson’s research has sought to
provide more information about
the disease and its effects on
horses. Clinicians working in
endemic areas are frequently
faced with the difficult task of
advising owners of horses
whether to pursue intensive and
expensive treatment for
botulism. This decision is made
harder by the lack of published
information regarding treatment
and prognosis. Dr. Johnson
recently completed a retrospective study (in submission)
analyzing 92 horses with botulism
treated at New Bolton Center,
determining that horses that
maintained the ability to rise
unassisted had a 95% survival

Calendar
Responsible Conduct of
Research
Presenter: Raquel Gur, Ph.D.
Topic: Approaches to Maintaining Research
Integrity. Date: September 8th, 2014
Time: 12:00 - 1:30pm; Location: TBD
Smart Talk: The Art of Public
Speaking - Presented in Two Parts
Presenter: Lisa B. Marshall
Part I - Thursday, October 9th, 2014
Part II - Thursday, October 16th, 2014
Location: TBD. Both workshops will
begin at 9:00am
http://www.med.upenn.edu/postdoc/

Publications
Howerton CL, Bale
TL. Targeted
placental deletion of
OGT recapitulates
the prenatal stress
phenotype including
hypothalamic
mitochondrial
dysfunction [published online ahead of
print June 16 2014]. Proc Natl Acad Sci
U S A. 2014. doi:10.1073/pnas.
1401203111.

Comparison
of two
methods for
collecting
antibiotic use
data on small
dairy farms (2014) Redding LE,
Cubas-Delgado F, Sammel MD, Smith
G, Galligan DT, Levy MZ & Hennessy
S. Prev Vet Med 114(3-4): 213-222.
Differential induction of TLR3dependent innate immune signaling by
closely related
parasite species.
Beiting DP,
Peixoto L,
Akopyants NS,
Beverley SM,
Wherry EJ,
Christian DA,
Hunter CA,
Brodsky IE, Roos
DS. PLoS One. 2014
Feb 5, 9(2):e88398.

continued on page 3
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rate, compared to an 18% survival rate for horses that
could not. Complications were common in
hospitalized horses but did not decrease prognosis.
This information will allow clinicians to counsel
owners appropriately during diﬃcult times.

A horse with
botulism,
showing weak
tongue tone

Equine protozoal myeloencephalitis (EPM)optimizing diagnosis in the living horse
Infection with Sarcocystis neurona can cause EPM,
the most common infectious neurologic disease of
horses in the United States. Although many horses
are exposed to the protozoan parasite through
contact with opossum manure, only a small
percentage of exposed horses develop clinical signs
of neurologic disease. There are no reliable tests for
identifying the parasite in affected horses; PCR
tests have a low sensitivity. Therefore, antemortem
diagnosis relies upon immunologic testing utilizing
several currently available serologic tests. However,
the high seroprevalence rate in clinically normal
horses confounds diagnosis. There has been much
debate over the best type of test to perform and the
best samples to submit. Dr. Johnson’s EPM
research focuses on analyzing and comparing
available serologic tests using her repository of
paired serum and cerebrospinal fluid samples from
well-characterized clinical cases. Initial work
showed that a commercially available and
commonly used ELISA test had a very low
sensitivity and was not suitable for routine use.2
Additional work comparing a different ELISA test
to an IFA test showed that highest accuracy could
be achieved by submitting both serum and
cerebrospinal fluid samples and using a serum:CSF
ratio, which allows detection of local antibody
production in the central nervous system.3

This work had an immediate impact on testing
practices at New Bolton Center and other equine
hospitals. Accurate identification of infected horses
allows clinicians to institute prompt and aggressive
treatment for horses that need it, improving
prognosis.
Equine Lyme neuroborreliosis-widely feared
but poorly understood
Horses are frequently bitten by ticks that transmit
Borrelia burgdorferi, the causative agent of Lyme
disease. The majority of these infections are
subclinical. Clinical Lyme disease is not welldefined in horses, and many horses with various
problems, including arthritis, soft tissue injuries, or
training issues, are misdiagnosed as having Lyme
disease. Misdiagnosis is exacerbated by
misconceptions regarding the significance of
available tests and the fact that a high number of
horses are serologically positive to Borrelia in
endemic areas. Recent case reports have
documented multiple horses with Lyme
neuroborreliosis, or infection of the nervous system
with Borrelia, which appears to be one of the more
common manifestations of disease in this species.
Dr. Amy Johnson continued on page 4

THE UROLOGY CARE FOUNDATION HONORS SAMUEL CHACKO
Sam Chacko B.V.Sc., Ph.D., Department of Pathobiology, was selected as the 2014
Urology Care Foundation Distinguished Mentor. The award was presented at the
Urology Care Foundation Research Awards meeting in May, 2014.
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Dr Johnson continued from page 3

In collaboration with Dr. Julie
Engiles (Pathobiology - NBC) and
Dr. Laura Johnstone (large animal
medicine resident – NBC), Dr.
Johnson is currently working on a
retrospective study of horses
diagnosed with Lyme neuroborreliosis at New Bolton Center.
Goals include improving our
understanding of disease manifestations and identifying possible
Michael Povelones has joined the diagnostic criteria that can be
used in future studies to improve
Department of Pathobiology as
diagnosis and prognosis for this
an assistant professor in
tick-borne disease.
parasitology. An alumnus of
Stanford University where he
The botulism PCR projects have
received his PhD in 2004, Dr.
received support from the
Povelones arrived here after
Grayson Jockey Club. The equine
completing a postdoctoral
protozoal myeloencephalitis work
interim at Imperial College
has been funded internally by a
London in the Laboratory of
Immunogenomics. His main
neurologic research fund. Dr.
research interest is in the area of Johnson’s oﬃce is located in the
innate immune recognition and
Widener Hospital at New Bolton
elimination of pathogens. His
Center.
work focuses on the interaction
References
between mosquitoes and the
animal and human pathogens
1. Johnson AL et al. Quantitative realthey transmit. As insects are the time PCR for detection of neurotoxin
genes of Clostridium botulinum types A, B,
most species-rich group of
animals on the planet and occupy and C in equine samples. Vet J
a vast array of ecological niches, 2014;199:157-61.
they are a fantastic example of
2. Johnson AL et al. Utility of 2
the potentcy of innate defenses. immunological tests for antemortem
diagnosis of equine protozoal
Dr. Povelones' laboratory is
myeloencephalitis (Sarcocystis neurona
located in 304 Rosenthal
infection) in naturally occurring cases. J
Building and and his office is in
Vet Intern Med 2010;24:1184-9.
390 ED in Old Vet Building.
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Calendar
Attention Postdocs
Biomedical Life Sciences &
Career Fair
Wednesday, October 1, 2014
1 pm - 4 pm
BRB Auditorium and Lobby
For more information:

http://www.vpul.upenn.edu/
careerservices/careerfair/
biofairstudents.php

Research Honors
Tracy Bale
PhD spoke
at the
French
Society for
Neuroscience
Biannual
Meeting In
Lille, France on May 21, 2014
and is an invited speaker for the
European Behavioral
Pharmacology Society:
From Basic Science to
Therapeutic Intervention to
be held in Rehovot, Israel,
September 7th 2014.

Gustavo
Aguirre,
VMD,
PhD has
been made
an honorary
member of
the
3. Johnson AL et al. Indirect fluorescent
European
antibody test and surface antigen ELISAs
College of
for antemortem diagnosis of equine
Veterinary
protozoal myeloencephalitis. J Vet Intern
Ophthalmologists, 2014.
Med 2013;27:596-9.
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2014 FACULTY RESEARCH RETREAT
The 2014 Faculty Research Retreat was
held on the campus of New Bolton Center
on Friday June 13.

Charles Vite, DVM,
PhD received the
Zoetis Award for
Veterinary Research
Excellence for outstanding achievement
and dedication in the
field of Veterinary
Medicine

Laurie Mack PhD, a
poster prize winner

Garret FitzGerald, M.D., F.R.S.
delivered the Marshak Lecture

Penn Vet faculty enjoyed the day long event

!

Dean Joan Hendricks and Professor Ralph Brinster
presented the Dean’s Distinguished Service Award for
2014 to Professor Narayan Avadhani

P Jeremy Wang, MD, PhD,
faculty speaker

Faculty presentations were given
by Amy Johnson DVM; Susan
Volk VMD, PhD; Igor Brodsky
PhD; Montserrat Anguera PhD;
P Jeremy Wang, MD, PhD;
Kendra Bence PhD; Helen
Aceto, PhD, VMD; Ron Harty
PhD; Nicola Mason BVetMed,
PhD; and Carolina López PhD.
Poster awards went to Charles
Vite, Ning Li and Laurie Mack.

44 posters competed for prizes
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(total direct costs)
Michael Atchison
YY1 control of AID-dependent
lymphomagenesis
Department of Defense CA130155
$301,502 7/1/14-6/30/16
Michael Atchison
The role of YY1 in constitutive and
inducible DNA loop formation
NIH R01 GM111384
National Institutes of Health (GMS)
$760,000
7/1/2014 -6/30/18
Gustavo Aguirre
AGTC: rAAV5-hCNGB3 Gene Therapy
for Achromatopsia: Safety and Efficacy in a
Dog Model
$219,647
6/1/14-6/1/17
Cynthia Otto
Nestle Purina
Canine Hydration and Exercise Challenge
Field Study
$31,334
6/1/14-5/31/15
Mark Oyama
Tufts University
Early detection of cardiomyopathy in pet
cats: A novel approach to practice-based
population screening
$27,729
4/1/14-5/31/15
Mark Oyama
CEVA Labs
Type IV Cardiorenal Syndrome Study
$37,291
4/15/14-4/14/15
Robert Greenberg
NIH R21-AI-112713
A strategy for point-of-care molecular
detection of parasitic helminth infections
$275,000
5/9/14-4/30/16
Mark Haskins
NIH 2-R01-DK-054481
Gene Therapy for Mucopoly-saccharidosis
$1,610,482
5/1/14-4/30/18
Makoto Senoo
NIH/NIAMS 1R01-AR-066755-01
Intrinsic and extrinsic regulation of
epidermal stem cells
$1,100,000 7/01/14 - 6/30/19
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Ellen Puré
Research Facilities Development Fund
Development of non-invasive live research
animal whole body imaging to support
ongoing sponsored research
$380,000 6/1/14-5/31/15
Ellen Puré & Richard Assoian
NIH R01-AG-047373-01
Aging, gender, and arterial stiffness in
atherosclerosis
05/01/14 to 04/30/19
$1,289,520
Zhengxia Dou
US Department of Agriculture
The Last Food Mile: A Conference on Food
Loss and Food Waste in the US
$49,250
5/1/2014 – 4/30/2015
Ciara Gimblet (Scott Lab)
NIH/NIAID F31
Understanding the role of IL-22 in
cutaneous leishmaniasis.
$128,793 9/1/14 -7/31/17
Tiffany Weinkopff (Scott Lab)
NIH/NIAID F32 AI 114080
The Role of Myeloid Lineage Cells in
Leishmaniasis
$171,018 7/1/14-6/30/17
Monserrat C Anguera
McCabe Fund Pilot Award
The molecular details underlying femalebias for the autoimmune disorder lupus
$25,737
7/1/14-6/30/15

Merial Summer Research
Program~There are 20 students in
the program this summer. 16
funded by NIH, and 4 by Merial.
Students perform full time
research in their mentor's
laboratories and receive
instruction on presentation of
research in oral, written and
poster formats. Students visit the
National Institutes of Health, the
National Merial-NIH Veterinary
Scholars Symposium, and the
Philadelphia Science Center.

JULY 2014

Publications
Mitochondrial
retrograde
signaling
induces
epithelialmesenchymal
transition and
generates
breast cancer stem cells. Guha,
M., Srinivasan S, Ruthel G, Kashina
AK, Carstens RP, Mendoza A,
Khanna C, Van Winkle T, and
Avadhani N. Oncogene (2013)
Advance online publication 4 Nov

A Phase I clinical trial of
systemically delivered NEMO
binding domain peptide in dogs with
spontaneous activated B-Cell like
diffuse large B-Cell Lymphoma.
Habineza Ndikuyeze G, GaurnierHausser A, Patel R, Baldwin AS,
May MJ, Flood P, Krick E, Propert
KJ, Mason NJ. PLoS One (2014)
9(5): e95404.
Caspase-8
mediates
caspase-1
processing and
innate immune
defense in
response to
bacterial
blockade of
NF-kB and
MAPK signaling. Philip NH, Dillon
CP, Snyder AG, Fitzgerald P,
Wynosky-Dolfi MA, Zwack EE, Hu
B, Fitzgerald L, Mauldin EA,
Copenhaver AM, Shin S, Wei L,
Parker M, Zhang J, Oberst A, Green
DR, Brodsky IE. Proc Natl Acad
Sci U S A. (2014) 111(20): 7385-90.
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MICHAEL LEVENSON V’15 RECEIVES MORRIS ANIMAL FOUNDATION AWARD
Michael Levenson V’15,
has been selected to receive
the Veterinary Student
Scholars Program award
from the Morris Animal
Foundation as stipend
support for his summer
research project.
Michael’s project is entitled:
Support for a Paradigm Shift
in the Detection and Treatment of Canine
Osteosarcoma in an Era of Novel Therapies. As a
Veterinary Student Scholar in 2014, he is invited
to participate in the Merial Summer Scholars
Symposium at Cornell in early August. Michael
Levenson’s mentor is Dr. Nicola Mason,
Departments of Pathobiology and Clinical
Studies Philadelphia.

He hopes to determine the number of new cases
of canine osteosarcoma (OSA) each year in the
American pet population by reviewing records
from a national veterinary radiology reference
laboratory. He suspects this number will be much
greater than the previous estimate of
8,000-10,000 new cases per year last determined
over twenty years ago. Confirmation of an
increased incidence would raise awareness among
general practice veterinarians allowing for earlier
intervention. He will review records from Penn
Vet’s Ryan Hospital to determine whether the
interval between onset of clinical signs (lameness)
and amputation
surgery has an effect
on overall survival.

BROWZINE APP FOR SCHOLARLY JOURNALS
Browzine is an app for tablets and iPhone* that can simplify online reading of scholarly journals. Once
installed with your Penn credentials, it provides the full text of journals in a browsable table-of-contents
format. Journals are arranged on virtual bookshelves by subject matter. Find veterinary journals under
Biomedical and Health Sciences –>Veterinary Medicine (currently 70 journals listed). Within the
subject they are ‘shelved’ in categories — from Comparative and Laboratory Animal Medicine to
Veterinary Toxicology and Pharmacology. Biomedical journals like Nature, Cell, Science can be
found in Penn’s Browzine library. Introduction to BrowZine video: https://www.youtube.com/watch?
v=AUV1HCRPsI0 For more information: http://pennvetlib.wordpress.com/2014/05/08/browzine-app-for-scholarlyjournals/

THERESA ALENGHAT, VMD, PHD
Theresa Alenghat, a graduate of Penn Vet’s dual degree program, has been awarded
a Burroughs Wellcome Fund (BWF) Career Award for Medical Scientists, a
competitive program that provides funding for five years to bridge advanced training
and early years of faculty service. She is the first veterinarian to receive this award
from BWF. Dr. Alenghat has accepted a position of assistant professor in the
Division of Immunobiology at Cincinnati Children’s Hospital Medical Center. Her
new contact information will be: Theresa.Alenghat@cchmc.org
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Grant Tips

2. Check Your Institute
Assignment
Check your study section
assignment and your institute
assignment. If you didn't get the
right assignment or you think you
chose the wrong institute, contact
your program oﬃcer. Your
application stands the best
chance of getting funded if it goes
to an institute that considers your
research high priority.

What to Do After You Apply,
Before Your Application's
Peer Review
If you think your work is done
once you submit your application,
think again. Even after the
viewing window closes, you can
still improve your chances of
success.
1. Check Your Study Section
Assignment
Log in to the eRA Commons to
check that your application is
assigned to a study section you
requested in your cover letter.
NIH's Center for Scientific
Review (CSR) inputs your
assignment as soon as it assigns
your application to a study
section. Keep checking if you
don't see your assignment
immediately.
If you did not get the study
section you requested, check that
you are assigned to one that has
the expertise needed to
understand your application. You can request a change.
For instructions on how to do so,
read Request a Change of Study
Section in the Strategy for NIH
Funding.

3. Send Additional
Information as Needed
Keep track of changes in your
budget, equipment, and
personnel, or new professional
accomplishments for you or your
key personnel. Notify your
scientific review officer of
changes until 30 days before
your review date. NIH
accepts the following items
after you apply:
• Revised budget page(s) (e.g.,
change in budget request due to
new funding or institutional
acquisition of equipment).
• Biographical sketches (e.g.,
change in senior/key personnel
due to the hiring, replacement,
or loss of an investigator).
• Letters of support or
collaboration resulting from a
change in senior/key personnel
due to the hiring, replacement,
or loss of an investigator.
• Adjustments resulting from
natural disasters (e.g., loss of an
animal colony).

JULY 2014
• Adjustments resulting from
change of institution (e.g., PI
moves).
• Letter of acceptance that a
manuscript has been accepted
for publication (a copy of the
article should not be sent).
• News of a professional
promotion or positive tenure
decision for any PIs or key
personnel.
Keep in mind that the
parenthetical examples are usually
the only items NIH will accept,
and your scientific review oﬃcer
has the final authority over what
to accept.

The Penn Vet Research
Newsletter is
distributed quarterly
Suggestions, requests,
comments and story ideas may
be directed to:
resnews@vet.upenn.edu

Phillip Scott, Ph.D.
Vice Dean for Research &
Academic Resources
University of Pennsylvania
School of Veterinary
Medicine

hch
Editor:
Gayle P. Joseph
380 S University Avenue
319 Hill Pavilion
Philadelphia PA 19104-4539
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