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Project Title: Swine Serological Responses to Mycoplasma hyopneumoniae Surface Proteins 

 

Principle Investigator:  Chris Minion, Professor 

   Veterinary Microbiology and Preventive Medicine 
   Iowa State University CVM 

   fcminion@iastate.edu  

 
Abstract:  

Despite efforts by the swine health industry, Mycoplasma hyopneumoniae (Mhyo) continues to 

have a significant negative production impact on swine producers. Currently available vaccines 
consist of bacterins, which help to reduce disease but don’t prevent colonization or pneumonia 

from occurring. This demonstrates the need for improvement in vaccines. The question, however, 

is what should the targets be in the vaccine and how should it be administered? The former 

question will be addressed in this proposal. To determine this, we need a way to quickly assess 
serological responses to specific Mhyo proteins in a quantitative manner. Mho has been 

particularly difficult to study because of the variable proteolytic processing that occurs to its 

major surface proteins resulting in difficult to interpret immunoblot analyses and identification of 
the targets of antibody responses across a large set of sera and field strains. We propose to 

employ a protein microarray consisting of purified unprocessed Mhyo proteins. Thus, our 

hypothesis is that we will be able to quantitate antibody responses in a manner similar to 

microarrays leading to identification of a subset of proteins most frequently recognized during 
infection. We have antisera from challenged animals that cover incrementally a 118-day period. 

We also have constructed and sequenced genetic clones of the majority of the surface-located 

proteins for recombinant expression. Finally, we have constructed a second-generation protein 
microarray and optimized the reaction conditions needed for serological analysis. This project 

will consist of two steps: 1) printing of protein microarrays on a solid substrate using a printing 

robot; and 2) assessment of antibody responses to these proteins by pigs infected with Mhyo 
either from our challenge study or from clinical samples. We expect to be able to identify the 

antigens most frequently recognized by Mhyo-infected swine and through our set of sera, how 

quickly pigs respond and for how long (out to 118 days). This information can then be used to 

produce a multi-component vaccine. 
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Title: Validation of a New Trich sampling methodology to detect Tritrichomonas foetus 

Principal Investigator:  Grant A. Dewell, DVM, Ph.D. 

Assistant Professor 

Veterinary Diagnostic & Production Animal Medicine 
College of Veterinary Medicine 

Phone: 294-2822 

 

Co-Investigator:   Patrick Phillips, DVM. 

Senior Clinician 

Veterinary Diagnostic & Production Animal Medicine 

College of Veterinary Medicine 

Phone: 294-7326 

 

Co-Investigator:   Phil Gauger, DVM, Ph.D. 

Assistant Professor 

Veterinary Diagnostic & Production Animal Medicine 

College of Veterinary Medicine 

Phone: 294-2437Trichomoniasis is a sexually transmitted disease of cattle caused by 

Tritrichomonas foetus. There has been a re-emergence of the disease due to increased movement 

of breeding cattle. Trichomoniasis has been diagnosed in border states and for the first time in 

Iowa in May 2012 and has since been diagnosed on 5 additional farms. Continued surveillance is 

necessary to prevent trichomoniasis from spreading further in Iowa and causing reproductive 

losses to cattle producers. Successful detection of Tritrichomonas foetus with current diagnostic 

tests is highly dependent on proper sample collection that is often difficult and highly variable 

between individuals acquiring the sample.  

This project will validate a new sampling methodology to improve sample collection reliability. 

In this study, 100 random bulls will be sampled for trichomoniasis during routine breeding 

soundness exams.  

We expect that an improved and easy sample collection methodology will increase the number of 

bulls sampled for testing during routine breeding soundness exams, decrease the inconsistency 

inherent to current sampling technique and decrease discomfort to the bull. These outcomes will 

increase surveillance for trichomoniasis in Iowa and other states and potentially decrease 

transmission of the pathogen. 
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Summer Scholars Program 2014 
 

Novel technique for mitigating pain associated with  
disbudding and castration of calves 

Dr. Suzanne Millman, Associate Professor – Animal Welfare 
Departments: VDPAM & BMS, LVMC 2440 

Email: smillman@iastate.edu  

Routine livestock surgeries are typically performed without anesthesia or analgesia. Absence of 
FDA approved drugs for livestock pain, costs and practical constraints in field conditions are 
limiting factors. Previous research by our team (Drs. Millman, Goff & West) discovered that 
ethanol can provide extended local anesthesia for days or weeks after administration prior to 
disbudding in neonatal calves. However, anesthesia was not reliably produced in field conditions. 
An ethanol-lidocaine formulation produced reliable local anesthesia for acute surgical pain, and 
for proportion of calves, extended pain mitigation was observed for hours or days post. Reliability 
of this lidocaine-ethanol formulation under field conditions is unknown.  

Objective 1: To explore the efficacy and feasibility of an ethanol-lidocaine local 
anesthetic for mitigation of pain associated with disbudding of calves  

Objective 2: To explore the efficacy and feasibility of an ethanol-lidocaine local 
anesthetic for mitigation of pain associated with castration of calves 

In phase 1, an ethanol-lidocaine cornual nerve block previously found to produce extended 
anesthesia for disbudding will be tested on a population of neonatal calves at a large commercial 
dairy to determine reliability and duration of action in field conditions.   In phase 2, the ethanol-
lidocaine formulation will be applied to neonatal calves as a testicular nerve block, and efficacy 
for mitigating castration pain evaluated.  

 
The Summer Scholar will develop knowledge of cattle, pain assessment and pain mitigation. 
Skills developed include animal behavior and welfare research, scientific writing and routine 
surgeries and handling of calves. Opportunity exists to assist with other research projects in the 
Animal  Behavior and Welfare laboratory. The ideal student will have strong interests in animal 
welfare and production animal medicine. Practical experience handling cattle is desirable, but not 
required. Some travel and evening/weekend work will be required during animal trials. The 
student must have a valid driver’s license. 
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Project Title:   Development of a Rapid Field Diagnostic Test for Detection of 
Tritrichomonas foetus 
 
Principle Investigator(s):  Dr. Matt Brewer 
    Veterinary Pathology Department 
    Iowa State University CVM 
    brewermt@iastate.edu  
 
Collaborating Investigators: Dr. Doug Jones, Dr. Terry Engelken, Dr. Luis Gimenez 
 
Abstract: 
 
Tritrichomonas foetus  is a venereally-transmitted protozoan parasite infecting 
cattle which causes early embryonic death and results in economic loss for 
producers in the United States.  Trichomoniasis is an emerging disease in the 
Midwest and infections have been detected in Iowa and surrounding states.  
Trichomoniasis testing of bulls is an entry requirement for most states and 
typically requires culture or PCR at an accredited diagnostic laboratory.  In 
contrast, there are no testing requirements for bulls that are purchased or moved 
within the state.  The objective of this project is to develop a rapid diagnostic test 
that could be used in the field and could serve as an economical screening tool for 
Iowa producers and veterinarians.  T. foetus parasite antigens will be isolated and 
used to raise anti-T. foetus antibodies in rabbits.  Anti-T. foetus antibodies will 
then be used to develop a lateral flow immunochromatography assay.  The 
summer scholar will be involved with cultivation of parasites, preparation of 
antigens, and development of a prototype diagnostic test.   
 
 
 

mailto:brewermt@iastate.edu
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Title:  Feasibility of the SAVE (synthetic attenuated virus engineering) approach to rapidly yield an 

attenuated PRRSV vaccine that is effective against homologous or farm-specific wild-type challenge 

 
Principal Investigator:  

Tanja Opriessnig, DMV, PhD 

Professor, Veterinary Diagnostic and Production Animal Medicine 

College of Veterinary Medicine 
Iowa State University 

Phone: 515-294-1137 

Email: tanjaopr@iastate.edu  
 

Co-investigator: 

Xiang-Jin Meng, MD, PhD 
University Distinguished Professor 

Virginia Polytechnic Institute and State University 

Email: xjmeng@vt.edu 

 

 

 

PRRSV continues to cause major economic losses in the global pig population. Despite over 20 

years of research, broadly effective vaccines are still not available. This is mainly due to the 

genetic diversity of PRRSV isolates and apparent lack of cross-protection between isolates. 

Approaches to achieve whole herd exposure to the resident PRRSV strain in the U.S. include 

rather crude methods such as inoculation with confirmed PRRSV positive serum which is 

commonly obtained from sick pigs present on the farm. By using such a method, producers 

ultimately risk spreading not only wild-type PRRSV but also other pathogens within the herd. 

Therefore, alternative and safer methods to rapidly obtain attenuated PRRSV isolates that are 

homologous to the farm-specific strains are urgently needed. Recently, a computer-based codon-

pair deoptimization technology, also known as synthetic attenuated virus engineering (SAVE), 

was utilized to rapidly produce an attenuated PRRSV virus. The synthetically attenuated PRRSV 

(designated SAVE5) showed lower growth in vitro and lower pathogenicity in pigs compared to 

its wild-type strain VR2385. While the obtained results provided an important first proof that 

rapid attenuation of PRRSV by SAVE is feasible, the efficacy of SAVE5 to protect against wild-

type farm-specific or homologous PRRSV challenge in pigs has yet to be determined.  
 

mailto:tanjaopr@iastate.edu
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Pigs are not a source for mecC resistance in MRSA. 

 
Catherine M. Logue PhD; VMPM, Iowa State University CVM; cmlogue@iastate.edu 

Staphylococcus aureus is a significant pathogen of animals and humans and continues to gain attention 
because of the ability of the organism to resist antimicrobials which can complicate both human and 
animal treatment. In the clinical setting, methicillin resistant S. aureus (MRSA) is of particular concern as 
this pathogen can cause significant human misery and death, in the form of systemic as well as skin and 
tissue infections. Our lab has been investigating community and livestock associated sources of MRSA 
which may be linked with human disease in individuals not exposed to MRSA through the clinical setting. 
Production swine have been highlighted as one potential source; however, cattle, sheep and poultry are 
also recognized as carriers. In this study we propose to examine the relationship between MRSA of 
production pigs and other animals as a source of methicillin resistance including the newly emerging 
mecC resistance traits that were recently recognized. Our hypothesis contends that emergence of mecC 
resistance is associated with ruminants and that pigs are not a source. To confirm our hypothesis we will 
examine MRSA previously isolated from pigs in an earlier study (and have been determined to be 
methicillin resistant) with strains of MRSA from other animal hosts to determine the prevalence (if any) 
of mecC associated resistance.  Our studies also propose to examine the role of methicillin resistance in 
MRSA of humans and animals and characterize the types of resistance expressed at the phenotype and 
genotype level.  
 

mailto:cmlogue@iastate.edu
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Project Title: Comparison of analgesic effects of non-steroidal anti-inflammatory 
drugs in calves following cautery dehorning.  
 

Principle Investigator:  Dr. Hans Coetzee 

    Veterinary Diagnostic & Production Animal Medicine 

    Iowa State University CVM 

    hcoetzee@iastate.edu  

Collaborating Investigator: Dr. Matt Stock 

    mstock@iastate.edu  

 

Abstract:  
Consideration of pain control during routine livestock management procedures in food 

producing species is critical to maintaining consumer confidence in livestock production 

practices. This is especially evident for routine procedures such as dehorning since 

analgesia can be provided for a noxious stimulus. Although pain relief is not routinely 

provided, a recent review of the literature indicates dehorning analgesia was best 

accomplished through a combination of both a non-steroidal anti-inflammatory drug 

(NSAID) and a local anesthetic.  

 

The goal of this study is to do a head-to-head comparison of the analgesic effects of 5 

oral NSAIDs in calves following cautery dehorning. This would be the first time that the 

effects of carprofen, firocoxib, flunixin meglumine, meloxicam, and sodium salicylate, 

would be directly assessed in the same experimental system. Animal-side evaluation 

following administration of the drug and dehorning include infrared thermography, 

mechanical nociception threshold determination via pressure algometry, and heart rate 

over time. Additionally, plasma samples will be collected at specific times following drug 

administration and dehorning to determine changes to potential pain biomarkers such as 

cortisol and substance P. The results of this study will assist bovine practitioners by 

identifying the most effective commercially available NSAID for management of pain 

associated with routine husbandry procedures.  

   

Participation in this project will provide the Summer Scholar with a mix of live animal 

and laboratory experiences. The student will be given the opportunity to spend time 

working with cattle gaining hands-on experience in routine husbandry procedures such as 

dehorning as well as catheter placement, collection of blood samples, physical 

examinations, population health monitoring, etc. Once the animal phase is completed, the 

student will assist in the processing and analysis of the samples using cutting-edge 

analytical equipment. The outcome of this project will be the publication of practitioner-

relevant data regarding the clinical use of an NSAID following cautery dehorning in 

calves. Furthermore, participation at a national bovine practitioner meeting where results 

of the study can be presented will be strongly encouraged and supported.       
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Identification of Anti-Plasmid Agents to Control Avian Pathogenic Escherichia coli Infections 

Lisa K Nolan and Catherine M. Logue lknolan@iastate.edu or cmlogue@iastate.edu 

VMPM, Iowa State University CVM 

The overall goal of this application is to identify small molecular inhibitors targeting virulence and/or 
resistance plasmids of Avian Pathogenic Escherichia coli (APEC), the causative agent of colibacillosis, 
including peritonitis, septicemia and airsacculitis in poultry. Here, we will preliminarily validate their 
potential and in vitro functions as novel drug candidates. Based on preliminary findings, we 
hypothesize that therapeutic removal of virulence and resistance plasmids or inhibition of their 
functions can be exploited clinically to attenuate APEC and/or re-sensitize them to common 
antibiotics. To test this hypothesis, we will create indicator strains of APEC that can be used to monitor 
plasmid and chromosomal replication in real time, use these strains to screen libraries of small 
molecular inhibitors for anti-plasmid activity, and confirm the results in in vitro assays.  The work 
proposed here is based on exciting discoveries made in our preliminary studies and is designed to 
develop novel therapeutic approaches to treat APEC infections. Once completed, it is highly likely that 
this research will identify new targets for therapeutic intervention into some of poultry’s most 
common infections.  

mailto:lknolan@iastate.edu
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Project Title:  Response of unique chicken lines to Newcastle Disease Virus 
 
Principle Investigator(s):  Susan J. Lamont 

Iowa State University, Animal Science Department 
sjlamont@iastate.edu  

 
Abstract:   
 
One of the limiting factors in feeding the people of Africa is efficient production of livestock 
and poultry, with one of the major limitation being disease. This summer project will be 
part of the initial phase of a USAID-funded program to develop and distribute local 
ecotypes of chickens in Africa that are more innately resistant to Newcastle disease virus 
(NDV). The summer scholar will participate in studies at ISU in which unique genetic lines 
of chickens will be challenged with NDV, using a vaccine (lentogenic) strain of virus. 
Responses will be evaluated by assessing pathology, measuring antibody production 
through ELISA, and assaying viral load using qPCR. The results of the summer study will 
help to characterize specific traits that define a protective response to NDV challenge. This 
information will be used to inform the selection programs conducted in Africa. The overall 
goal is to provide a healthier, more efficient source of animal protein for the human diet in 
Africa, especially to the small-holder farmers. With chickens typically being the 
responsibility of women in African families, the impact of improving the animal health 
status is expected to directly aid the family nutrition and economic status.  
 

mailto:sjlamont@iastate.edu


Mentor Abstract #24 
 
 
Project Title: Engineering biodegradeable polymer conduits with stem cells for 
delivery of therapeutic trophic factors for peripheral nerve regeneration. 
 
Principle Investigator(s):  Don Sakaguchi 
    Neuroscience Program, GDCB 
    Iowa State University 
    dssakagu@iastate.edu  
 
 
Abstract:  
This highly interdisciplinary project seeks to develop approaches to facilitate repair 
and regeneration of the damaged nervous system. We will use a combination of 
biomaterials in the form of polymer conduits and/or scaffolds, adult stem cells 
seeded on the biomaterials, and use of physical, chemical, and biological cues to 
orient cell growth, control stem cell differentiation and facilitate neuroregeneration 
using in vitro models. Intern will have the opportunity to observe and learn the 
following techniques: general laboratory procedures, data collection and analysis, 
mammalian cell culture, immunocytochemical procedures, fluorescence microscopy, 
image analysis, and tissue engineering strategies.  
 
Questions about this research opportunity may be directed to Don Sakaguchi (email: 
dssakagu@iastate.edu). 
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