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Animal Health MATTERS 

Molecular Diagnostics Section Evolves, Adds New Tests 
Russ Daly DVM, SDSU 

One of the busiest sections at 
the SDSU Animal Disease Re­
search and Diagnostic Laboratory 
is the Molecular Diagnostics sec­
tion, better known to many as the 
"PCR lab". The field of molecular 
diagnostics has revolutionized 
diagnostic veterinary medicine 
over the past two decades, and the 
adoption of these molecular tech­
niques by the veterinary profession 
and livestock industries is reflected 
in the workload of this section at 
SDSU. 

"Molecular Diagnostics" is the 
broad term for procedures that 
detect an infectious agent or its 
potential to cause disease by ana­
lyzing the DNA or RNA of the 
organism. Polymerase Chain Reac­
tion (PCR) is the most commonly 
employed molecular diagnostic 
procedure. PCR allows for the ex­
ponential amplification of an or­
ganism's genetic material. This 
procedure may have several ad­
vantages over traditional culture 
techniques: 

1. It may detect organisms 
more quickly than culture. For 
example, the causative agent of 

Molecular Diagnostics staff {L-R): Kelly Schmit, Michael Dunn, Melissa Lorenzen, Travis 
Clement, Matt Dammen, Celena Sass, Roger Clement, Jasmine Piepho, Alex Rogen, and Dana 
Rausch. 

Johne's disease in cattle may take up to 16 
weeks to be grown in culture, while a 
PCR procedure may produce results in 
less than a day. 

2. It may detect viruses or bacteria 
that don't grow very well in culture sys­
tems, such as Lawsonia intracellularis, or 
porcine epidemic diarrhea virus. In oth­
er cases, organisms may be present in 
such small numbers that culture is diffi­
cult. 

3. PCR may be useful in detecting the 
presence of bacteria in patients that have 
been treated with antibiotics, where cul­
ture is difficult at times. 

4. Since PCR techniques have the 
ability to detect specific areas of the or­
ganism's genome, the procedure may be 
useful in detecting different species of an 
organism, such as Mycoplasmas. It also 
can be employed to determine whether 
isolates of organisms such as Clostridium 
perfringens carry certain toxin genes, 
allowing those organisms to be "typed." 

5. PCR techniques in many cases 

can lend themselves to automation and 
high throughput - in the case of real-time 
PCR methods. 

In some cases, however, PCR may 
not be the diagnostic procedure of choice. 
It is more expensive than most other 
methods, for example. In addition, since 
these techniques detect nucleic acid, a 
positive test does not necessarily mean 
that viable organisms were present in the 
sample. Because of its sensitivity, inter­
pretation of results from certain samples 
may be unclear, e.g. differentiating patho­
gens from normal flora in upper respira­
tory samples from cattle. 

Besides PCR techniques, genetic se­
quencing is also a role of the molecular 
diagnostic lab. Sequencing has proven to 
be a very useful tool for practitioners 
dealing with PRRS virus in swine opera­
tions, for example. Differentiating wild 
virus from vaccine virus, or determining 
whether an emerging infection is due to a 
novel PRRS strain or a strain endemic to 
a particular operation are critical applica-

tions of molecular sequencing. Sequenc­
ing has become even more of an integral 
part of the Molecular Diagnostic section 
with the recent acquisition of a Sanger 
Sequencer allowing for quicker turna­
round for PRRS ORFS sequencing to help 
meet the client's needs. In addition, a 
MiSeq instrument has also been brought 
online for next generation whole genome 
sequencing, greatly aiding ongoing re­
search and development. 

In fiscal year 2016, SDSU's molecular 
diagnostic section completed over 
259,000 PCR tests. The majority of these 
tests are on pooled samples, so the actual 
number of samples handled by the sec­
tion far surpasses that number. 

The SDSU ADRDL molecular diag­
nostics section has a national reputation 
in Porcine Reproductive and Respiratory 
virus (PRRS) diagnostics. Currently, a 
large proportion of tests run by the mo­
lecular diagnostics section are to detect 
PRRS in serum, semen samples, or tissue. 
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Animal Health MATTERS 

New Employees 

Laboratory Technician Samantha Stykel, Necropsy 

Samantha grew up in the town of Dell Rapids, with a passion for all types of animals, particu­
larly horses. She received a B. S. degree in Animal Science and Pre-Veterinary Medicine with an 
Equine Science Certificate from Kansas State University in 2015. After graduation she spent 
three weeks in Europe, and soon thereafter completed an internship at Rood & Riddle Equine 
Hospital in Lexington, KY. Samantha's role at the ADRDL is that of Laboratory Technician for 
the necropsy floor. That puts her in charge of student workers, along with the tasks of unloading 
animals, and assisting pathologists with necropsy cases on the floor. Samantha especially enjoys 
how every day at the ADRDL brings something different and no two days are the same. 

Accountant Jolene Landmark 

Jolene recently joined the Department of Veterinary and Biomedical Sciences as an account­
ant. In her position she plays a role in the wide variety of accounting processes necessary for the 
department and ADRDL, working closely with budget administrator Bridget Skeels. Jolene grew 
up on a farm near Dawson, MN, graduating from Dawson-Boyd High School and then the North 
Dakota State College of Science. After graduating from NDSCS, she attended SDSU for one year 
before taking a position at First Bank and Trust of White. After more than 6 years there, she be­
gan working at SDSU, first in the Department of Pharmaceutical Sciences and later in the Aca­
demic Programs Office for the College of Ag and Bio. Jolene is married with 3 children and enjoys 
spending time with her family, going to her kids' activities, gardening, playing golf and fishing. 
She serves on the Deubrook Area School Board and is an active member of the Deubrook Booster 
Club. 

Programmer/Analyst Vijaya Akode, Information Technology 

Vijaya is a native of Hyderabad, India, a city known for Information Technology services, 
and had the dream from a young age of becoming an IT professional. After she attained her 
bachelor's degree in Computer Science and Engineering, she worked for a startup company 
in India for a year. Following her marriage, she moved to the US, enrolling in a Master's pro­
gram in computer science at the University of South Dakota, where her husband is on the 
research faculty. She accomplished her MS degree in only a year and a half, writing her the­
sis on analysis, development and implementation of parallel algorithms to find longest com­
mon subsequences of two strings. She then joined the Veterinary and Biomedical Science 
Department, where she works to develop software tools for the diagnostic lab, primarily using 
the Dot Net and MS SQL server platforms. Although Vijaya came from a big city, she has 
grown to love to living in South Dakota "because it is so disciplined, very peaceful and caring." 

Aren Field, Laboratory Technician 

Aren is a new laboratory technician in the receiving section. She is a native of Renville, MN, 
and attended SDSU for three years before transferring to Iowa State University. 'lhere she earned a 
BS degree in Animal Science, in addition to an Associate Degree in Equine Management through 
Ellsworth Community College. Following graduation, she worked as the 4-H Program Assistant 
for Kingsbury County, then as the 4-H Youth Program Advisor for Hamlin and Kingsbury Coun­
ties. She lives in Volga and enjoys spending time with her three children, Audrey, Matthew and 
Anna, riding horses and working outdoors. Aren particularly enjoys meeting and getting to know 
clients of the ADRDL and visiting with them when they drop off samples. 
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Animal Health MATTERS 

The SDSU Veterinary and Biomedical Sciences Depart­
ment conducts research, teaching, professional service, and 
extension service to South Dakota and the surrounding re­
gion. An entity within the SDSU Veterinary and Biomedical 
Sciences Department, the South Dakota Animal Disease Re­
search and Diagnostic Laboratory is a full-service, all-species 
diagnostic laboratory accredited by the American Association 
of Veterinary Laboratory Diagnosticians (AAVLD). The 
AA VLD accreditation program complies with international 
expectations for quality diagnostic services under the guidance 
of the World Organi1,ation for Animal Health (the OIE). The 
ADRDL collaborates with the USDA National Veterinary Ser­
vices Laboratory on many federal disease monitoring and eradi­
cation programs and is a member of the National Animal 
Health Laboratory Network. For information regarding the 
laboratory's Quality System, contact Rajesh Parmar - ADRDL 
Quality Manager, at 605 688 4309. 

Editor: Russ Daly, DVM 
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