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The veterinary medicine service 
that is home on the range now 
has a new home, following the 

grand opening on Friday, April 21, 
of the University of Missouri Vet-
erinary Health Center’s Large Ani-
mal Ambulatory facility just south of 
Clydesdale Hall. 

“When you grow, you eventually run 
out of space,” said John Middleton, 
DVM, PhD, a professor of food animal 
medicine and surgery. “So one of the 
initiatives here was to provide more 
teaching and office space in addition to 
the garage.”

Middleton said he has seen class sizes 
increase from approximately 65 to 
about 120 students per incoming first-
year class during the 16 years he has 
worked at the College of Veterinary 
Medicine. He recalled that when he 
arrived on campus, the Veterinary 
Health Center had one ambulatory ve-
hicle; now it has five.

“While we were working on this facil-
ity we recognized that, ‘If we’re going 
to have a 5,000-square-foot footprint, 
given the size of our campus and the 
limited space we have, and also the 
need for space to expand what we do in 
Clydesdale Hall, thinking vertically, if 

you will, was a good option,” Middle-
ton said. 

“Our goal was to put this in close prox-
imity to the large animal hospitals, and 
by so doing, we could put faculty of-
fices in it,” Middleton continued. “Ob-

viously, you could build a facility like 
this at Middlebush Farm, but then it’s 
disconnected from what we do here. 
Many of our faculty not only serve 
as the ambulatory clinicians, but also 

The Columbia Chamber of Commerce Ambassadors helped with the 
ribbon cutting to celebrate the opening of the new Veterinary Health 
Center Ambulatory facility. Representing the VHC were Chairman of 
Veterinary Medicine and Surgery John Dodam (second from left), Fa-
cility Supervisor Jason Brandow (third from left), Professor of Food 
Animal Medicine and Surgery John Middleton (center), and VHC Hos-
pital Director David Wilson.
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work in the hospital. We needed to be 
in close proximity. We’re very happy to 
have this additional space.” 

MU’s Campus Facilities office per-
formed the design and architecture 
work for the new building. The proj-
ect cost to date is about $2.5 million, 
all of which came from funds allocat-
ed by the Missouri Senate and House 
Agriculture Committee to expand 
MU’s large animal veterinary medi-
cine program. 

“In 2013, we testified in front of the 
legislature and made some requests to 
expand our food animal and large ani-
mal program. This building was part 
of that request,” Middleton recalled. 
“We’re now in the fourth year of that 
funding and we strategically saved 
some of that money each year to pay 
for this building. We also used that 
money to do other strategic initiatives 
for the large animal program, which 
include travel grants for our students 
to get off-campus experiences in rural 
large animal practice, and we’ve also 
hired a swine extension veterinarian, 
something that we had not had for sev-
eral years, who is now serving the state 
with regard to swine. So, the legisla-
tive money is very important to us, and 
we’re very thankful that the legislators 
brought that funding to the forefront.”

In recent years, the veterinary profes-
sion has followed population trends by 
moving to more urban areas and treat-
ing companion animals, such as dogs 

and cats. There is a shortage of veteri-
narians in rural areas. 

“One of our initiatives as a college is to 
try to increase programs that will hope-
fully train people who are interested in 
practicing in rural areas, and our am-
bulatory program is an important com-
ponent of that,” Middleton said. 

“This allows us to get on the farm 
and provide services rather than the 
animals coming to us, although we do 
that, too,” Middleton stated. “We see 
about 1,400 food animal cases a year in 
the hospital. Our ambulatory service, 
between equine and food animal, sees 
about 12,000 animals a year. The am-
bulatory service allows us to get out in 
the field and do things without clients 
having to put animals in a trailer and 
bring them in. We deal with some size-

able operations. If you have 100 head 
of cattle that need to be vaccinated, it 
makes more sense to go out in the field 
and do that.

“Probably the important point for our 
veterinary students is if we only teach 
them in the confines of the hospital, 
with specialized restraint facilities and 
other specialized equipment, they nev-
er really get the full practical experi-
ence of what it takes to work in a rural 
practice,” Middleton continued. “We 
need to provide them with experiences 
that are realistic and in the context of 
what they are going to do when they 
practice. The ambulatory practice 
is very much a hands-on approach. 
There’s a benefit to our students in 
seeing veterinary practice in a differ-
ent context than in the hospital. Most 
clinical situations in rural areas are not 
going to look like our hospital. 

“And, there’s a benefit to local farm-
ers,” Middleton added. “Most of our 
veterinarians have advanced training; 
they are specialists. They can bring a 
different degree of specialization and 
help interpret complex problems that 
would sometimes be difficult in gen-
eral practice.”

On-site services by the ambulatory staff 
include preventive care, vaccinations, 
wireless digital radiography, pregnancy 
diagnosis, ultrasound, dentistry, lame-
ness examinations, castration and herd 
health disease testing. Work is per-
formed by appointment and a 24-hour 
emergency service is available. 

Ribbon cutting, continued

Professor of Food Animal Medi-
cine and Surgery John Middle-
ton (left) speaks with Courtney 
Kawelaske and Marty Oetting of 
the UM Office of Government Re-
lations at the Large Animal Am-
bulatory facility ribbon cutting.



GAIT LAB COULD LEAD TO IMPROVED  
DIAGNOSES AND TREATMENTS

D iagnosing and treating service 
dogs and companion animals 
with orthopedic injuries can be 

challenging for clinicians and owners. 
Often, observable limps or the occa-
sional whine may be the only clues for 
veterinarians when assessing arthritis 
or soft tissue injuries in pets. Now, us-
ing cutting-edge technologies, veteri-
narians at the University of Missouri 
are revolutionizing the diagnosis and 
treatment of small animals with muscu-
loskeletal injuries. The Motion Analy-
sis Laboratory (MAL), which opened 
earlier this year at the MU Veterinary 
Health Center, is one of the most tech-
nologically advanced veterinary gait 
labs in the Midwest. Techniques and 
practices learned in the MAL also will 
help inform scientists and clinicians 
engaged in human studies.

Bryan Torres, an assistant professor of 
small animal orthopedic surgery, is the 
director of the Motion Analysis Lab at 
the MU College of Veterinary Medi-
cine (CVM). Using pressure-sensitive 
plates and specialized cameras that pho-
tograph “markers” placed in strategic 
areas on the patient, clinicians are able 
to analyze how dogs move in real time.

“The equipment we’ve assembled in 
the MAL is the same as what is located 
in many advanced human labs through-

out the world. The camera system that 
we have is very similar to what film-
makers use to make blockbuster special 
effects on film—except this equipment 
is helping improve the quality of life 
for our pets,” Torres said. “The force 
plates and camera equipment allow 
us to see how much weight the dog is 
putting on each limb and to track the 
movement of their joints. We can per-
form gait analysis on all animals with 
osteoarthritis and soft-tissue injuries, 
and monitor pain management strate-
gies all in the same lab.”

Transferring these techniques to the 
rehabilitation arena is another way the 
Motion Analysis Laboratory is break-

ing new ground at the CVM. Patients 
include companion animals, such as 
sporting dogs and canine agility ath-
letes, and working, service and mili-
tary dogs injured on the job. 

“Our patients can’t tell us where it 
hurts, so it is vital that we use every 
technique at our disposal to pinpoint 
where the problem is,” Torres said. 
“Radiographs are static images that 
might show a bone fracture or signs of 
a chronic disease, but some injuries are 
less obvious and analysis from the lab 
can help diagnose and guide treatment 
to ensure successful rehabilitation. 
Using information gleaned from ad-
vanced diagnostics, clinicians are able 
to prescribe and track rehabilitation 
methods, including the underwater 
treadmill. The MAL can help lead us 
to the correct diagnosis as well as the 
proper rehabilitation methods to get 
the patient treated and in some cases, 
fully recovered from injury.”

A veterinary orthopedic surgeon, Tor-
res also notes that research cases in 
his lab can help inform scientists who 
study human gait and orthopedic inju-
ries worldwide, including the Mizzou 
Motion Analysis Center, a joint ven-
ture between the department of physi-
cal therapy and the Missouri Orthope-
dic Institute.

Bryan Torres



Recognitions and Honors

CVM Professors Earn Top 
Faculty Achiever Awards

Faculty members represented 
the CVM at the 2017 University 
of Missouri Top Faculty Achievers 
Reception. The April event, host-
ed by Interim Chancellor Hank 
Foley and organized by the Of-
fice of University Events, recog-
nizes faculty who have received 
prestigious awards and grants 
within the past year. This year’s 
Top Faculty Achievers from the 
CVM include the following:

Brenda T. Beerntsen:  Honored 
for receiving a grant award from 
the Bill and Melinda Gates Foun-
dation. Beerntsen PhD, MS, is a 
professor in the veterinary patho-
biology department, course direc-
tor of veterinary parasitology, and 
a guest lecturer in research ethics.

Brian Flesner: Recognized for 
receiving a National Institutes 
of Health grant and for being 
named president-elect of the Pa-
thology Working Group, a joint 
effort of the Veterinary Cancer 
Society and the American Col-
lege of Veterinary Pathologists. 
Flesner, DVM, MS, DACVIM – On-
cology, is an assistant professor 
of medical oncology.

Continued on page 5 Continued on page 5

NEW DRUG COULD HE LP 
TREAT CACHEXIA

According to the National Can-
cer Institute, nearly one-third 
of cancer deaths can be attrib-

uted to a wasting syndrome known as 
cachexia. Cachexia, an indicator of the 
advanced stages of disease, is a debili-
tating disorder that causes loss of ap-
petite, lean body mass and can lead to 
multi-organ failure. Now, researchers 
at the University of Missouri in part-
nership with Tensive Controls, Inc., 
have developed a drug that could re-
verse cachexia. The team currently is 
seeking canine candidates for a pilot 
study to test the new drug.

“The goal of this drug trial is to ex-
tend and improve the quality of life 
of cancer patients who are suffering 
from cachexia,” said Sandra Bechtel, 
associate professor of medical oncol-
ogy at the MU Veterinary Health 
Center and principal investigator for 
the drug clinical trial. “The clinical 
trial is targeting a disease that signifi-
cantly decreases quality of life. We are 
working to improve end-stage quality 
of life for our veterinary patients with 
the hopes of translating the improve-
ments to human patients.”

Cachexia is caused by inflammatory 
cytokines, or small proteins that when 
released have an effect on the behav-
ior of the cells around them. Certain 

cytokines in the brain cause the body 
to be hyperactive, decreasing appetite 
and causing weight loss in individuals 
with cachexia.

Kenneth A. Gruber, principal inves-
tigator at the MU Dalton Cardiovas-
cular Research Center and president 
and founder of Tensive Controls, Inc., 
and his team have developed a drug 
that is able to cross the blood brain 
barrier, a protective barrier that typi-
cally prevents drugs, toxins or mi-
crobes from entering the brain, and 
inhibits overstimulation of the mela-
nocortin system. The drug is adminis-

Sandra Bechtel



Rebecca Johnson: Recognized 
for receiving a Professional 
Achievement Award from the 
University of Dubuque, Iowa. 
Johnson, PhD, MS, BSN, is a pro-
fessor and the director of the Re-
search Center for Human Animal 
Interaction. She is also a professor 
at the Sinclair School of Nursing.

David D. Kline: Recognized for 
receiving a newly established 
grant from the National Insti-
tutes of Health. Kline, PhD,  is an 
associate professor of biomedi-
cal sciences and a researcher at 
the Dalton Cardiovascular Re-
search Center.

John Middleton: Honored for 
his appointment to the American 
Veterinary Medical Association 
Council on Research. Middleton, 
DVM, PhD, DACVIM – Large Ani-
mal Internal Medicine, is a pro-
fessor of food animal medicine 
and surgery, and director of the 
Agriculture Experiment Station.

Patrick Pithua: Recognized for 
his Fulbright Specialist Grant 
from the University of La Pampa, 
Argentina. Pithua, BVetMed, MSc, 
PhD, is an associate professor of 
public health, epidemiology.

Honors, continued
Cachexia, continued

The early-stage results of this 
research are promising. If ad-
ditional studies are successful 

within the next few years, MU 
and Tensive Controls officials will 
request authority from the federal 
government to begin human drug 

development.

Continued on page 6

tered via a subcutaneous, below the 
skin, injection.

“Preliminary results of the trial are 
promising,” said Gruber, who also 
holds an appointment as a professor of 
pharmacology and physiology in the 
MU School of Medicine. “Three dogs 
have already received the drug therapy 
and have gained an average of 7.5 per-
cent of their body weight back over a 
28-day trial. Dogs who have taken the 
drug for longer periods of time have 
improved to ideal body condition.”

The clinical trial is taking place at the 
MU Small Animal Hospital and is the 
first site to offer the drug as part of 
a clinical trial to patients. The trial 
is currently enrolling dogs for treat-
ment. To inquire about enrolling a 
dog, call (573) 882-7821 and ask to 
speak to Deb Tate or Sandra Bechtel 
or email Deb Tate at tated@missouri.
edu or Sandra Bechtel at bechtels@
missouri.edu.

The early-stage results of this re-
search are promising. If additional 
studies are successful within the next 
few years, MU and Tensive Controls 
officials will request authority from 
the federal government to begin hu-
man drug development (this is com-
monly referred to as the “investigative 
new drug” status). After this status 

has been granted, researchers may 
conduct human clinical trials with the 
hope of developing new treatments 
for cancer cachexia in people.

The startup company associated with 
this research, Tensive Controls, Inc., 
highlights the university’s impact on 
the state’s economic development ef-
forts, including commercialization of 
research conducted at Mizzou, work-
force development and job growth, 
quality of life improvements for resi-
dents, and attracting corporations and 
businesses to the state. 

During the past five years, companies 
commercializing MU technologies 
have secured hundreds of millions of 
dollars in investments and grants to 
advance their commercialization ef-
forts. In 2016, the Office of Technol-
ogy Management and Industry Rela-
tions reported that Mizzou received 
$14.9 million in revenue from more 
than 40 technology licenses.



Cheryl S. Rosenfeld: Honored 
for receiving a newly established 
grant from the National Insti-
tutes of Health. Rosenfeld, DVM, 
PhD,  is an associate professor of 
biomedical sciences, teaching 
veterinary microanatomy and 
pharmacology, a Bond Life Sci-
ences Center investigator, and a 
research faculty member for the 
Thompson Center for Autism 
and Neurobehavioral Disorders.

Loren Schultz: Honored for 
his election as president of the 
Veterinary Medical Database. 
Schultz, DVM, MS, DACVPM, is 
an associate teaching professor 
of veterinary preventive medi-
cine and director of the master 
of public health veterinary con-
centration area.

Kathy L. Sharpe-Timms: Rec-
ognized for her election to the 
Board of Trustees for the World 
Endometriosis Society. Sharpe-
Timms, PhD, HCLD, ELD, holds a 
joint appointment as a profes-
sor in the comparative medicine 
program and the area patho-
biology program in the CVM’s 
pathobiology department. She 
also serves as a professor at the 
School of Medicine.

Honors, continued

Continued on page 7

MU College of Veterinary Medi-
cine Dean Neil C. Olson and UM 
System President Mun Y. Choi  
addressed members of the Con-
naway Society during the group's 
annual reception held April 8 at 
the Holiday Inn Executive Center.
The Connaway Society was estab-
lished in an effort to continue the 
vision of John W. Connaway, who 
was the chairman of University of 
Missouri Veterinary Science De-
partment from 1891 to 1931. The 
philanthropic society is a symbol 
of the abiding interest of its mem-
bers in the welfare of the college. 

The society welcomed new mem-
bers to its ranks during the gather-
ing. They included: 

Diane and John Civetta of New 
York. The Civettas established the 
Jasper's Legacy of Love fund in 
honor of their dog. The fund sup-
ports oncology research.

Rita and Clark Fobian. Clark Fo-
bian is a 1977 College of Veteri-
nary Medicine graduate and a past 
president of the American Veteri-
nary Medical Association.

Chris and Susan Snodgrass of Ari-
zona. Chris Snodgrass is a 1975 
CVM graduate.

New Members 
Welcomed to
Connaway Society

President Mun Choi, Clark and Rita 
Fobian and Dean Neil Olson.

(From left) UM President Mun Choi, 
John Civetta, CVM Dean Neil Olson 
and Diane Civetta.

President Mun Choi, Chris and Su-
san Snodgrass and Dean Neil Olson.



R E T I R E D  E Q U I N E  C E N T E R 
D I R E C T O R  P A S S E S  A W A Y

Honors, continued

Biomedical Sciences Fellow 
 Honored for Research
The American Physiological 
Society has awarded T. Dylan 
Olver, PhD, a postdoctoral fel-
low in the CVM Department 
of Biomedical Sciences, with a 
Novel Disease Model Award. 
The award recognizes Olver’s 
research into the causes of vas-
cular dementia caused by heart 
failure with preserved ejection 
fraction, which involves the left 
ventricle of the heart failing to 
fully relax after contracting. 

Olver earned his doctoral de-
gree in integrative physiology 
at the University of Western 
Ontario. His dissertation stud-
ies focused on how blood flow 
is controlled in peripheral ner-
vous tissue and how microvas-
cular function affects overall 
neural health in a diabetic set-
ting with and without an ex-
ercise treatment intervention. 
Since coming to Mizzou 2 ½ 
years ago, he has been men-
tored in the labs of Associate 
Professor Craig Emter, PhD, and 
Professor M. Harold Laughlin, 
PhD, in the Department of Bio-
medical Sciences.

Continued on page 8

Louis G. Tritschler, DVM, of Co-
lumbia, passed away on Feb. 15, 
2017, at the Missouri Veterans 

Home in Mexico, Missouri, at the age 
of 90. A family service was held on Feb. 
18. Interment was Feb. 21, 2017, at the 
Missouri Veterans Cemetery in Jack-
sonville, Missouri.

Tritschler was born on Jan. 24, 1927, to 
William E. And Pauline L. Tritschler 
in St. Louis. He married Billie H. Hud-
dleston on June 7, 1947. She preceded 
him in death.

He served in the U.S. Navy during 
World War II in the South Pacific. 
Upon completion of service, he en-
rolled in the University of Missouri 
College of Agriculture, where he 
earned a bachelor of science in agricul-
ture in June 1949.

In 1956, he was accepted into the MU 
School of Veterinary Medicine. Upon 
receiving his DVM in 1960, he joined 
the faculty in the Large Animal Depart-
ment. He received his master of science 
in veterinary medicine and surgery in 
1962. In 1979, he was appointed direc-
tor of the Equine Center at MU and 
served in that capacity until he retired 
as professor emeritus in 1989.

Tritschler served on the Boone County 
Planning and Zoning Commission 
from 1976 until 1985.

He is survived by two children, Nolan 
E. Tritschler (Debbie) of Centralia, 
Missouri, and Cynthia L. Gilmore of 
Braselton, Georgia; one sister, Carol 
E. Sabaski, of St. Peters, Missouri; four 
grandchildren, Tracy Wagner (Al), 
Louis V. Tritschler (Barb), Lawren 
Tritschler and Matthew Tritschler; two 
great-grandchildren, Whitney and Ana 
Martinez; one brother-in-law, David 
Huddelston (Paula) of Alton. He is also 
survived by four nieces, one nephew 
and several cousins.

Louis G. Tritschler



Honors, continued

Student 's Entomology 
Presentation Recognized

A graduate research assistant 
in the MU College of Veterinary 
Medicine Department of Vet-
erinary Pathobiology received 
a first-place award at the 2016 
International Congress of Ento-
mology in Orlando, Florida. 

Asher Kantor, a fourth-year 
graduate student, took the 
honor in the Graduate Student 
Oral Competition: Medical and 
Veterinary Entomology: Biting 
Diptera.

The horse fly is one member of 
the order Diptera.

Kantor’s research is conducted 
in the MU CVM’s Laboratory for 
Infectious Disease Research, 
and at the CVM’s research labo-
ratory in Connaway Hall, under 
the direction of Assistant Pro-
fessor Alexander Franz, PhD. 
Franz’s work focuses on molec-
ular interactions of arbovirus-
es, a group of viruses that are 
transmitted by the bite of in-
fected arthropod species, such 
as mosquitoes, ticks, sandflies 
and blackflies.

Continued on page 9

B I O M A R K E R  M AY  I M P R O V E 
C A N C E R  T H E R A P Y

In 2016, more than 181,000 new cases 
of prostate cancer were reported in 
the U.S., according to the American 

Cancer Society. The prostate-specific 
antigen (PSA) test is one of the earli-
est ways clinicians can detect prostate 
cancers in their patients. Sometimes, 
a high PSA level may be a sign of be-
nign conditions such as inflammation; 
therefore, more reliable tests are under 
investigation to help urologists diag-
nose and treat the disease in an aging 
population. Now, researchers at the 
University of Missouri have explored 
how a specific protein’s status may al-
low clinicians to better identify pros-
tate cancer progression while helping 
them to make rational decisions in 
treating the disease.

“Our research is focused on finding 
genetic biomarkers that help iden-
tify prostate cancer patients at risk 
for more aggressive diseases as well 
as candidates who may have success-
ful drug treatment or response,” said 
Senthil Kumar the assistant director of 
the Comparative Oncology, Radiology 
and Epigenetics Laboratory (COREL) 
at the MU College of Veterinary Med-
icine and the principal investigator of 
the study.

The team identified that the testis-spe-
cific Y-like protein (TSPYL5) varied 

between normal patients and tumor 
tissues with different Gleason scores 
(which can range from 2-10), a tool 
used by pathologists and urologists to 
categorize the stages of cancer. This 
score can categorize patients based on 
disease aggressiveness, helping to de-
fine subsequent treatment options.

The multidisciplinary team, includ-
ing members from the MU School of 
Medicine, collected human prostate 
cancer samples at various stages of 
the disease as described by the Glea-
son score. 

The researchers discovered that 
TSPYL5 was present in the tissues 
with Gleason score of 7, but was dimin-
ished or absent in some patients with 
Gleason score of 7 and above, which 
could predict a more aggressive course 
of prostate cancer progression. More-
over, they identified that the presence 
of TSPYL5 could facilitate better drug 
response as tested in the prostate car-
cinoma cells.

“TSPYL5 testing could become one of 
the tools in our fight against prostate 
cancer,” Kumar said. “The anticipa-
tion is that we can use this biomarker 
for patients before they undergo any 
unnecessary and invasive surgeries or 
drug therapy plans.”



Continued on page 10

Honors, continued

Congratulations to the follow-
ing CVM researchers for their 
outstanding poster displays 
during Life Sciences Week!  

Award-Winning Life Sciences 
Posters by CVM Researchers

Award for “Thoughtful Presen-
tation with Important Potential 
Application in Ecological and 
Evolutionary Genetics/Genom-
ics and/or Developmental Biol-
ogy” 
First Author: Jacob Young; Ad-
visor: Kevin Cummings; Poster 
Title: Active sleep unmasks re-
spiratory and arousal defects in 
infant rat pups lacking central 
serotonin  
 

Award for “Most Innovative in 
the Host-Pathogen/Parasite/
Symbiont Biology Group”
First Author: Susheel Busi; Ad-
visor: James Amos-Landgraf; 
Poster Title: Biofilm Producing 
Sulfate-Reducing Bacteria Sup-
press Adenoma Burden in a Rat 
Model of Colon Cancer
 

Award for “Most Innovative in 
the Host-Pathogen/Parasite/
Symbiont Biology Group”
First Author: Asher Kantor; Ad-

Continued on page 10

O F  M I C E ,  M I Z Z O U  A N D 
T H E  N O B E L  L A U R E A T E

Mutant mice aren’t just a plot 
device for science fiction or 
apocalyptic disaster tales. 

The value of genetically engineered 
mice to scientific research is immea-
surable. Since 1901, nearly every Nobel 
Prize in medicine has been awarded for 
work that is heavily dependent on data 
from research animals – most of them 
mice. According to the Foundation for 
Biomedical Research, 95 percent of all 
laboratory animals are mice. 

The importance of selectively bred re-
search mice and the dramatic growth of 
genetically modified mouse strains led 
the National Institutes of Health (NIH) 
to establish the Mutant Mouse Resource 
and Research Center (MMRRC) in 
1999 to serve the scientific community. 
The MMRRC is a consortium of four 
centers, one of which is located at the 
University of Missouri.

“Understanding the biology of mutant 
rodents is really our expertise,” says 
James Amos-Landgraf, PhD, assistant 
professor of veterinary pathobiology. 
“With the presences of the MMRRC 
along with its partner center, the 
Rat Resource and Research Center 
(RRRC), we have a very strong rodent 
biology background.  Moreover with 
the MU Metagenomics Center here as 
well, we are really at the forefront of 

understanding the effects of genetics 
and the microbiota — complex micro-
bial communities that live in and on 
many parts of the body — on health 
and disease,” Amos-Landgraf stated.

The MMRRC became necessary after 
developments during the past 20 years 
allowed researchers to create custom-
made mice by making specific, inten-
tional changes to the DNA sequence of 
a gene in mouse embryonic stem cells 
in order to research specific conditions. 
The mouse genome contains more 

MU's Mutant Mouse Resource 
and Research Center stores 
nearly 4,000 strains of geneti-
cally modified research mice. As-
sistant Professor James Amos-
Landgraf (left) and Project 
Manager Joe Waterman helped 
the MMRRC add a collection of 
strains developed by Nobel Prize 
winner Bruce Buetler, MD.



visor: Alexander Franz; Poster 
Title: Strand-specific detection 
and quantification of arboviral 
RNAs during early infection of 
the mosquito, Aedes aegypti
 

Award for “High Significance in 
the Host-Pathogen/Parasite/
Symbiont Biology Group”
First Author: Jacob Moskowitz; 
Advisor: James Amos-Landgraf; 
Poster Title: Host genetic and 
gut microbiota effects on the 
C57BL/6-Apc-Min mouse intes-
tinal tumor phenotype
 

Award for “No Trouble with 
Tribbles Award in the Molecular 
and Cellular Biology Group”
First Author: Saivarron Gaja-
gowni; Advisor: Senthil Kumar; 
Poster Title: Tribbles Pseudoki-
nases in Human and Dog Lym-
phoid Malignancies
 

Award for “Leveraging Heterol-
ogous Systems: Best Compari-
son of Apples to Oranges in the 
Molecular and Cellular Biology 
Group”
First Author: Rachel Kline; Ad-
visor: Christian Lorson; Poster 
Title: Comparison of indepen-
dent screens on differentially 
vulnerable motor neurons re-

Honors, continued

Continued on page 11

than 23,000 protein-encoding genes, 
and researchers have produced thou-
sands of genetically modified mice that 
differ in terms of which gene has been 
manipulated. Typically, each type has 
a different gene that has been knocked 
out, or deactivated. 

The Center for the Genetics of Host 
Defense is a prolific producer of mice 
with many different mutations and 
phenotypes. Located at the University 
of Texas Southwestern Medical Cen-
ter in Dallas, the center is commonly 
known as the Beutler lab, after its di-
rector Bruce Beutler, MD, a promi-
nent immunologist and geneticist. 
Beutler shared the 2011 Nobel Prize in 
Physiology or Medicine for discoveries 
he made using mutant mice. 

The staff at the Beutler lab has pro-
duced more than 3,550 mutant strains, 
and counting. The Beutler lab and its 
collection, however, are not affiliated 
with the MMRRC.

“We had a few of Beutler’s lines com-
ing in to the MMRRC and we realized 
that he was doing something much big-
ger – much bigger than any mouse cen-
ter had pursued,” Amos-Landgraf said.

“Our director, Craig Franklin, had ap-
proached him several years ago about 
trying to get this entire collection,” 
Amos-Landgraf said. “We had received 
a few of his lines, and we have some of 
the same interests in immunology, un-
derstanding cancer, and so forth. At 

the time, Dr. Beutler was interested in 
trying to maintain and distribute ani-
mals himself. But, he soon realized it 
was too big of a job to generate animals 
and do the distribution. That wasn’t 
the focus of their mission; they just 
wanted researchers around the world 
to have access to live animals to study.”

As a cost saving measure, all of the 
Beutler mice are cryopreserved as 
sperm samples and brought back to life 
through artificial reproduction tech-
niques like in vitro fertilization.

“MU ended up nurturing a relationship 
with the Beutler lab and was assigned 
most of these strains,” said Franklin, 
DVM, PhD, DACLAM, professor of 
veterinary pathobiology. “Subsequent-
ly, Joe Waterman, our project man-
ager, and Jim Amos-Landgraf, one of 
our co-investigators, worked tirelessly 
to find a way to obtain the whole col-
lection and get it here in good order.”

“I had met up with Bruce at a mouse 
meeting and had said that we were re-
ally interested in trying to get this all 
together and keep it as one collection, 
so the resource wasn’t lost,” Amos-
Landgraf said. “That’s where Joe came 
in and facilitated all of that.” 

MMRRC and RRRC Project Manager 
Joe Waterman served as MU’s boots 
on the ground for the operation.

“Once we got the go-ahead to bring 
the collection here, I worked with Dr. 
Beutler’s group to put together a list 
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veals alpha-synuclein as a com-
mon modifier in motor neuron 
disease
 

Award for “Best Gut Instincts in 
the Molecular and Cellular Biol-
ogy Group”
First Author: Tyler Sermersheim; 
Advisor: Elizabeth Bryda; Poster 
Title: Gut Microbiome Differ-
ences in a Rat Model of Al-
zheimer's Disease
 

Award for “True Visionary in the 
Molecular and Cellular Biology 
Group”
First Author: Kaitlin Smith; Ad-
visor: Rajiv Mohan; Poster Title: 
Can human xylosyltransfer-
ase-1 serve as a novel biomark-
er for corneal fibrosis?
 

Award for “Scientifically Out-
standing Poster in the Social 
and Behavioral Sciences Group” 
First Author: Lori Lind; Advi-
sor: Nicole Nichols; Poster Title: 
Tongue CTB-saporin (CTB-SAP) 
injections mimic aspects of 
amyotrophic lateral sclerosis 
(ALS) related to swallowing def-
icits (dysphagia)

of strains,” Waterman recalled. “And 
then, we started working with our 
informatics group to transfer all the 
data; we’re talking about genetic data 
for more than 3,000 lines.” 

Compatibility issues were almost im-
mediate and impossible to ignore. 

“We had to find a way to get the data 
from their system into our system,” 
Waterman said. “That took a while, 
even with IT guys from both groups 
working on it. There were even some 
communications trending toward our 
need to manually enter all the infor-
mation. That would have been prob-
lematic. Finally, the IT guys figured 
out a way to make it work.”

“After we got all the data figured out, 
it just became a matter of getting them 
transported,” according to Waterman. 
“We’re talking approximately 3,000 
strains, and each strain has a half-dozen 
or so straws of sperm, so we were deal-
ing with nearly 20 thousand straws.”

“Getting them here was a challenge,” 
Amos-Landgraf interjected. “All of the 
strains are stored in liquid nitrogen, so 
it wasn’t a simple task.”

Liquid nitrogen temperatures range 
from minus 346 to minus 321 degrees 
Fahrenheit; its boiling temperature 
is minus 320 degrees. The substance 
presents a freezing hazard to humans. 
The material can also act as an asphyx-
iant. Small amounts of liquid can evap-
orate into very large volumes of gas, 

which can simply displace the oxygen 
in air to levels below that required to 
support life. Heat leak, and the result-
ing vaporization, is always present. 

“I went down to Dallas to help get the 
materials organized and to arrange all of 
these samples,” Waterman said. “I spent 
a week in Texas working on this. It was 
a lot of work because we had so many 
samples to organize. Their cryopreser-
vation structure — or, freezer organiza-
tion — is different than ours. We had to 
adapt ours to theirs. We were very me-
ticulous in getting it all organized.

“Then, we had to get those lines up 
here. That was kind of a big deal. We 
hired a transportation company to 
send a truck capable of transporting up 
to 20,000 sperm straws in liquid nitro-
gen for us, and we shipped 2,931 strain 
samples from Dallas to our lab.” 

A comprehensive collection of the Beu-
tler lines now resides inside MU’s Dis-
covery Ridge facility. The MMRRC 
considers the lines to be one of its ma-
jor collections.

Beutler still resides in Dallas, continu-
ing his research at the University of 
Texas Southwestern Medical Center. 

“He’s a true visionary,” Amos-Land-
graf observed. “I think it required a 
lot of bold foresight and enterprise to 
make the big investment he made. The 
Beutler lines are unique: 3,000 lines, 
they all carry multiple mutations, and 
they’ve all been sequenced to identify 
the mutations in the genome.”

Mice, continued



N I E M E Y E R  L E C T U R E R  F O C U S E S 
O N  P A I N  M A N A G E M E N T

B. Duncan X. Lascelles, a pro-
fessor of small animal surgery 
and pain management at North 

Carolina State University, offered two 
lectures at the MU College of Veteri-
nary Medicine on Feb. 13 as part of 
the Niemeyer Visiting Lecture Series. 
Lascelles, PhD, MRCVS, presented a 
lecture on “Central Sensitization As-
sociated with Maladaptive (Chronic) 
Pain in Dogs: Measurement and Im-
plications,” and a lecture on “Practical 
Tips for Detecting and Treating Fe-
line Musculoskeletal Pain.”

Lascelles’ research focuses on develop-
ing methods to measure pain associ-
ated with spontaneous disease in ani-
mals and understand the underlying 
neurobiology with the goal of improv-
ing pain control in companion animals 
and facilitating analgesic development 
in human medicine.

Kenneth and Margaret Niemeyer es-
tablished the lecture fund to defray 
the expense of bringing experts to the 
college to deliver scientific lectures 
to veterinary students, faculty and 
other interested individuals. Kenneth 
Niemeyer was a 1955 graduate of the 
CVM and served on the faculty and as 
associate dean of academic and student 
affairs until his retirement. He passed 
away in 2011. 

B. Duncan Lascelles, 
a professor of small 
animal surgery and 
pain management, was 
the Niemeyer Visiting 
Lecturer at the Univer-
sity of Missouri College 
of Veterinary Medicine 
on Feb. 13. 
(Below) Margaret 
Niemeyer, who with 
her husband, Kenneth, 
established the Nie-
meyer Visiting Lecture 
Fund, meets B. Duncan 
Lascelles prior to his 
lectures at the CVM.



CVM and Tourin’ Tigers 
Offer CE Opportunity on 
Costa Rica Journey
The Mizzou Alumni Associa-
tion through its Tourin’ Tigers 
program is partnering with the 
College of Veterinary Medicine 
to offer the chance to earn 10 
continuing education credits by 
joining colleagues on a trip to 
Costa Rica June 19-24, 2017. En-
rollment is now open and partic-
ipation priority will be given to 
MU CVM alumni and/or licensed 
Missouri veterinarians.

Richard Meadows, DVM, DAB-
VP, Curators Distinguished 
Teaching Professor at the CVM, 
will lead the CE portion of the 
trip. For details on the Costa 
Rica: Coast to Coast itinerary 
and cost, visit the Classic Jour-
ney’s website.

Licensed veterinarians can ob-
tain 10 hours of CE credit, which 
will be issued by the MU CVM.  
This CE credit is recognized by 
the state licensing board of Mis-
souri. MU graduates practicing 
in other states are encouraged 
to check with their state licens-
ing boards before signing up 
for the trip to ensure that the CE 
hours will be accepted.

T I G E R  P R O G R A M  H E L P S 
G R I E F  P R O C E S S
The animal-human bond is strong. 
Receiving unconditional love is a sin-
gular experience. 

Many people consider their pet a mem-
ber of the family. Time spent with a 
companion animal may have been the 
highlight of every day. Losing the love 
offered by animals can be heartbreak-
ing. The house never seemed so quiet. 
The days never seemed so empty. Pets 
are so dependent on people, that just 
the disruption of the daily routine of 
caring for them can leave a hole not just 
in the schedule, but a hole in one’s life.

And sadness may linger. There is no 
timetable for mourning a loss, but the 
VHC has a program that can help be-
reaved pet owners move through the 
grieving process and help them heal.  

The offices and treatment rooms in 
the Veterinary Health Center teem 
with clinicians, residents and interns, 
students and staff who are dedicated to 
healing animals, from pets to livestock. 

Francesca Tocco’s job is different. 
Tocco, who holds a master’s degree in 
social work, attends to human needs 
in a veterinary setting. She is there to 
help people who shared their lives with 
pets, and those pets have now lost their 
lives. She helps people move through 
the grieving process. 

Tocco wears many hats. She is a vet-
erinary social worker, a grief coun-
selor, and coordinator for the TI-
GER program: Together In Grief, 
Easing Recovery.

She hosts Pet Loss Support and Grief 
Group meetings, from 6 to 8 p.m. ev-
ery other Monday, in the CVM’s Ad-
ams Conference Center. And, for the 
past five years, she has presented an 
annual Companion Animal Memorial 
Event on behalf of the VHC and the 
Research Center for Human-Animal 
Interaction. This year’s memorial was 
held March 18 at the CVMs Adams 
Conference Center.

“The grief program helps to normal-
ize the loss of a companion animal,” 
Tocco says. “For pet guardians whose 
animal is not just a pet but a friend, a 
companion, a family member, a loved 
one, it’s very difficult when that com-
panion passes away.”

Frequently, these bereaved guard-
ians have a sense of surprise and even 
shame at the stinging grief they feel for 
their pet. And, those feelings can often 
be difficult for those around them.

“In our support group, or at our me-
morial event, we help to normalize or 
validate their feelings, to support them, 
and to be there for them,” she said.
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