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Welcome to the 2021 South Dakota Student Research Poster Session in the Rotunda of the 
State Capitol!  This is the 24nd annual event, which continues to display the important link 
between research and higher education. The research projects on display include student 
undergraduate research in a variety of disciplines.  This work speaks to the creativity and 
industriousness of our students and their desire to pursue a challenging education.  
Research involvement requires initiative that goes well beyond that of the regular 
classroom and the payoff is great in developing problem-solving skills and specialized 
expertise.  It is well-known that students who have been actively involved in research make 
more effective professionals and more active citizens, regardless of their career choice. 
 
This year, 15 students statewide are being honored with this special opportunity to present 
their research. Eleven of these students have been selected by the six public universities 
and four were selected from other colleges and universities by the South Dakota 
Biomedical Research Infrastructure Network (SD BRIN) and South Dakota’s 
Experimental Program to Stimulate Competitive Research (SD EPSCoR) programs.  In 
addition, 10 displays from the six public universities, SD BRIN, and SD EPSCoR ring the 
outer circumference of the Rotunda. These displays highlight the state’s investments in 
research, as well as research collaborations among institutions.   
 
It is important for our state policymakers to witness first-hand the outcomes of an enhanced 
research culture on our educational system. At the same time, it is important for students 
to learn more about how public policy decisions related to higher education, including 
support for research, are made.  This event, which brings students and legislators together 
with the public and state agency personnel, is a positive step toward achieving the 
interactions needed to ensure a robust system of research in higher education for South 
Dakota. 
 

   
   Executive Summary 

 
 
 
 

 





Student Research Abstracts

Black Hills State University
 Nathan de la Montanya (Sioux Falls, SD)         2

Dakota State University
 Jennifer Giles (Madison, SD)           3
 
Northern State University
 Parker Heger (Underwood, ND)          4

South Dakota School of Mines and Technology
 Kate Schumann (Litchfi eld, MN)          5

South Dakota State University
 Matthew Dentlinger (Arcadia, IA)          6
 Sajan Karki (Pokhara, Nepal)           6
 Dylan McMahon (Watertown, SD)          6
 Gabriel Peters (Sioux Falls, SD)          6
 Javi Adividya (Bogor, Indonesia)          7

University of South Dakota
 Morgan Eikanger (New Ulm, MN)          8
 Tim Hartman (Sioux Falls, SD)          9

EPSCoR
 Leon Leader Charge (Parmelee, SD)         10

SD BRIN
 Jason Becker (Hartington, NE)         11
 Ellie Holmes (Brandon, SD)          11
 Logan Stacey (Watertown, SD)         11

Table of Contents

Institutional Research Abstracts

Black Hills State University           12
 
Dakota State University           13

Northern State University           14

South Dakota School of Mines & Technology        15

South Dakota State University          16

University of South Dakota           17

SD EPSCoR             18

SD BRIN             19



Physical and Chemical Properties of Prarie 
Barren Soils Formed on South Dakota 

Marine Sediments

2

Prairie barrens are characterized by sparse vegetation, exposed parent material, and extreme soil properties.  These habitats 
are signifi cant because they have high concentrations of trace elements (selenium, arsenic, nickel, thallium, cadmium, 
etc.) that bioaccumulate in plant tissues consumed by livestock and humans.  Here we report on physical and chemical 
properties of soils in eleven focal prairie barrens formed on marine sediments in Harding, Butte, and Fall River counties; we 
also describe soil traits from forty additional prairies, sampled more cursorily across a variety of locations, to understand 
variation in soil traits across the South Dakota landscape.  Finally, we report on associations between prairie barrens and 
plant communities, which may serve as an indicator of extreme soil parameters.  Soil texture varied substantially across 
study sites, with clay, silty clay, clay loam, silty loam, sandy loam and other types represented.  pH values ranged from 
~3.0 – 10.0, with neutral and slightly basic values found in barrens.  Electroconductivities were higher than typical for 
soils elsewhere in the USA, with values usually exceeding 1,000 μS.  Concentrations of trace elements in prairie barren 
sites were similarly exceptional; for example, concentrations of As, Se, and Tl often exceeded 20 ppm, 5 ppm, and 3 
ppm, respectively.  In contrast, soil nutrients -- including K, Fe, and Mg -- varied widely across locations and habitats.  
Multivariate analyses indicate that prairie barrens often diff ered signifi cantly from one another in their chemical and 
physical properties, refl ecting geographic location and geology (Pierre Shale vs. Hell Creek formations).  Nonetheless, 
prairie barrens across the study region harbored similar plant communities -- frequently including poison vetch and other 
seleniferous species -- with lower overall species richness and percent cover compared to other prairie habitats.

Nathan de la Montanya
Black Hills State University

Hometown: Sioux Falls, SD
Major: Biology and Chemistry

Research Advisors: Drs. Justin and Tara Ramsey

Biographies: 
Nathan de la Montanya is a senior at Black Hills State University pursuing 
a double major in biology and chemistry. He was a BRIN Undergraduate 
Research Fellow with the Ramsey lab at BHSU through the academic year of 
2019-2020 and during the summer of 2020. He worked with Drs. Justin and 
Tara Ramsey performing chemical and physical soil analyses and vegetative 
compositions of prairie and barren soil sites across western South Dakota in 
order to classify prairie barren habitats. He now has a BRIN undergraduate 
research fellowship working to improve the sensitivity of a Calcium ion 
biosensor protein with Dr. Yun-Seok Choi’s biosensor lab at BHSU during the 
2020-2021 academic year. When he’s not doing research, Nate enjoys rock 
climbing and hiking in the Black Hills.
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Isolation and Characterization of Pythium spp. 
From South Dakota soils under commercial alfalfa 

production

Jennifer Giles
Dakota State University

Hometown: Madison, SD
Major: Biology

Research Advisors: Andrew Sathoff 

Alfalfa is a signifi cant crop in South Dakota that provides many diff erent benefi ts for its growers. South Dakota 
plants the most acres of alfalfa in the United States. It is used as a protein-rich feed for livestock, a cover crop that 
protects against soil erosion, and a natural fertilizer because of its ability to fi x nitrogen in the soil. However, alfalfa 
seedlings are susceptible to many diseases. Pythium root and seed rot is one disease known to have devastating 
eff ects on alfalfa fi eld establishment and yield. Pythium species are oomycete pathogens that inhabit the soil and 
remain present and pathogenic as oospores. Pythium diseases of alfalfa cause reduced root systems, plant size, 
length, and growth rate. Pythium management is centered on fungicidal seed treatments. There have been recent 
reports of Pythium spp. infecting alfalfa across the world in places like Sudan and China, but current research in 
South Dakota is needed. In our research, we isolated Pythium spp. from Lake County South Dakota soils under 
commercial alfalfa production. We also characterized these isolates with a DNA sequencing analysis and evaluated 
the isolates for fungicide sensitivity. This summer, we will conduct a statewide Pythium disease survey and assess 
the collected isolates for fungicide sensitivity and pathogenicity towards various commercial lines of alfalfa. This 
research will provide growers with the information necessary to make educated decisions in order to increase yields 
and maximize their profi ts.

Biography: 
Jenni Giles is a junior majoring in biology. Her 
hometown is Madison, SD. She graduated from 
Madison High School in 2018. Along with her 
research she is a member of the track team, Captain’s 
Council, and works on campus as a science tutor. She 
began doing research through Dakota State partnered 
with Mustang Seeds, a local seed dealership, last 
summer. She looks forward to continuing her 
research this summer. Her plans for after graduation 
are undecided, but she plans on attending graduate 
school in pursuit of a career in the medical fi eld.



Nylon Barrier Tubing Reduces Biofouling in 
Beer Draught Lines

Parker Heger
Northern State University

Hometowns: Underwood, ND
Majors: Chemistry

Research Advisor: Dr. Andrew Russell
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Beer draught lines are frequently contaminated with biofi lm-forming microorganisms, which forces 
retailers to spend considerable time and money cleaning and replacing lines. In light of this fi nancial 
burden, draught tubing composition was examined for its role in the prevention of biofouling in 
beer lines. Three types of draught tubing - vinyl, polyethylene, and nylon barrier - were inoculated 
with a combination of biofi lm-forming microorganisms (Hafnia paralvei, Raoultella planticola, 
Pediococcus damnosus and Saccharomyces cerevisiae) and used to simulate a bar environment for 
sixteen weeks. Following simulation, the degree of biofouling in each draught line was determined 
by spectrophotometry and microscopy. Absorption values and fl uorescence images showed that nylon 
barrier tubing was superior to the other lines at resisting biofi lm maturation. These results suggest that 
tubing composition plays a signifi cant role in the prevention of biofi lm formation in beer draught lines 
and support the adoption of nylon barrier tubing as an eff ective strategy against biofouling in a variety of 
applications.

Parker Heger is a senior at Norther State University. 
He is currently applying to medical school with 
the hopes of becoming a physiscian.  At NSU, he 
is the president and founder of the Northern State 
University Pre-Health Club and a member of the 
Honors Club. He has spe`cial interests in aging, 
education, medicine, and distance running.  In his 
spare time he enjoys reading, running, homebrewing, 
and snowboarding.
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The Forest City Landslide in Forest City, South Dakota currently undergoes seasonal triggering and 
displacements caused by reservoir drawdown and rainfall.  This landslide began moving in 1968 when the 
water level of Lake Oahe reached its normal pool elevation.  The failure surface of the landslide is known to 
be deeper than 15 meters below the ground surface in the Pierre Shale.  The movement of this landslide has 
been known to cause damage to State Route 212 and the Forest City bridge.  The Forest City Landslide is 
one of the largest active landslides in the world and has never been modeled in 3-dimensions.  A 3D model 
of the Forest City Landslide will be produced to determine how 3D modeling advances the understanding of 
large 3D landslides seasonal triggering and displacement caused by reservoir drawdown and rainfall.  The 
3D model will be produced by importing terrestrial and aerial images into a software called Pix4D.  The 
model generated from the imagery in Pix4D will be imported into Civil3D or a similar 3D modeling program 
to fi nalize the model.  Slope/W and FLAC3D software programs will use the model of the landslide to 
develop 2D and 3D slope stability models.  The models are expected to help determine the slope stability and 
movements of the slide mass more accurately than previous attempts to model this landslide.  These models 
are also expected to illustrate the eff ects of previous stabilization attempts at the bridge and include the slide 
mass boundary below the water in the reservoir.  All the information produced during this project could be 
useful and applicable for future attempts to monitor and stabilize slide masses along the Missouri River and 
in the Pierre Shale.  

Kate Schumann
South Dakota School of Mines and Technology

Hometown: Litchfi eld, MN
Major: Civil and Geological Engineering

Research Advisor: Bret Lingwall

Advancing the Understanding of Large 3D 
Landslides using 3D Modeling

Kate Schumann is a senior at the South 
Dakota School of Mines and Technology 
double majoring in civil engineering and 
geological engineering.  Throughout her 
undergraduate education Kate has worked 
as a research assistant and interned in the 
construction industry and mining industry.  
She has also been involved with Student 
Association Senate and Alpha Omega 
Epsilon Professional Engineering Sorority.  
Kate will be graduating from both degree 
programs this May and will begin her 
engineering career with Kimley-Horn in 
Phoenix, Arizona.



JAMMER: Jackrabbit Automated Moon 
to Mars Extractor and prospectoR

Dylan McMahon - Gabriel Peters
Matthew Detlinger - Sajan Karki

South Dakota State University
Research Advisor: Dr. Todd Letcher
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RASC-AL Moon to Mars Ice & Prospecting Challenge is a competition led by the National Institute of Aerospace (NIA) 
and the National Aeronautics and Space Administration (NASA). Each year 10 teams compete in a competition to extract 
water from a block of ice beneath overburden, simulating the terrain of the Moon or Mars. The purpose of the competition is 
to research eff ective ways to expand knowledge of technologies related to collecting water for future astronauts stationed at 
the Moon or Mars. This competition has 4 main goals, drilling through the overburden to the ice, creating a digital core that 
predicts the types of materials and depths of each material above the ice, extracting the liquid water from the subsurface, and 
fl tering the water to remove any contaminants. One of the key components of our design is unique drill bit with a removable 
interior. The purpose of this drill is to prevent overburden from collapsing on the hole, keeping the extracted water cleaner. 
The heating assembly is also unique, as it will be 3D printed with copper. It will include 4 cartidge heaters, inlet ports to 
pump water out, along with outlet ports to recirculate water in an eff ort to create a swirling eff ect and melting more ice.

Matthew Dentlinger is a senior at South Dakota 
State University pursuing bachelor’s degrees in both 
Mechanical Engineering and Electrical Engineering. 
The Arcadia, Iow native fi rst became interested in 
engineering growing up on a small family farm when 
he was fascinated by how farm equipment worked. He 
enjoys spending time outddors and is also a member of 
the men’s basketball team at SDSU.

Sajan Karki is a mechanical engineering senior at South Dakota State 
University originally from Pokhara, Nepal, a South-Asian country. After 
joining SDSU in 2016, Sajan has been actively involved in a variety of 
student organizations at SDSU and loves hiking and travelling. He has 
enjoyed working in several design projects while at SDSU. Sajn intends 
to pursue an MBA after graduation and continue to excel in engineering.

Dylan McMahon is a senior Mechanical Engineering 
student at South Dakota State University. Before 
attending SDSU he graduated from Lake Area 
Technical Institute with an Associates in Robotics. 
Since graduating from Watertown High school, he 
has held several manufacturing engineering positions 
in manufacturing engineering at Sparton Electronics 
in Watertown, Daktronics in Brookings, and MTR 
Technologies in Brookings.

Gabe Peters is currently majoring in Mechanical Engineering with a minor in 
renewable engergy systems and is a track and cross coutry runner for SDSU. He 
currently also works part time at MTR as an assembler and machinist of patented 
transportation technologies. Gabe spent last summer working in the Sanford 
Underground Research Lab as an enineering intern. Previously, he has also worked 
for HDR, a globally recognized engineering fi rm, as a survey engineering intern.
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As the world poulation grows, there is an ever-increasing need to do 
more with less. This has spurred the use of industrial by-products from 
processing ceral grains and oil seeds to increase their value as feed 
additives. On their own, these by-products may not have great value, 
however, fungal fementation can improve the valuse by converting 
indigestible plant components into more digestible forms of microbial 
cell mass. This fermented product can then be added to feestocks to 
increase the digestible protein content.  Canola and soybeen meals 
contain up to 50% protein on a dry basis. Despite being the high 
proein commodities with well balanced amino acid composition, 
these co-products are currently underutilized due to the presence of 
anti-nutritional factors (ANFs). ANFs are chemical compounds, or 
proteins that reduce the nutrient utilization capacity of food/feedstuff . 
During normal metabolic processes, plants produce ANFs as secondary 
metabolites to defend against animals, insects, or other predators.  These 
ANFs include cyanogenic glycosides, glucosinolates, phytic acids, fi ber, 
and many others, all of which reduce the bioavailability of other minerals 
and or proteins. Many fungi produce valuable secondary metabolites 
through their endogenous metabolic pathways. These metabolites can be 
proteins or polysaccharides and can have multiple applications. In this 
study, the mono-, bi-, and tri-cultivation of three diff erent fungal species 
were applied on canola and soybean meals to improve the nutritional 
value of hexane extracted oilseed meals along with the reduction of 
ANFs for animal feed applications. Mixed microbial cultures have 
been used successfully in commercial scale fermentations such as in 
wastewater treatment plants, for soil remediation, in biogas production, 
and in the production of traditional foods such as cheese, yoghurt, 
pickles and in alcoholic beverage production. It is hypothesized that 
each fungal strain owns diff erent enzymatic ability and can work with 
other fungi in synergistic relationship for better fungal conversion of 
oilseed meals. Results will include the data on protein, carbohydrates, 
fi bers, phytics, and glucosinolates content of the raw and fermented 
meal concentrates. 

Javi Adividya
South Dakota State University

Hometown: Bogor Indonesia 
Majors: Microbiology

Research Advisor: Dr. Bishnu Karki

Developing a Process to Improve the 
Nutritional Characteristics of Plant-Based 

Proteins

Javi Adividya is a sophomore 
student at South Dakota State 
University studying microbiology. 
He was born and grew up in Bogor, 
Indonesia and came to the U.S. to 
pursue his undergraduate study at 
SDSU.  Doing research has been 
something he is aiming to do, and 
since last year, he started working 
to do research und Dr. Bishnu 
Karki. After graduation, he plans to 
continue his studies and continue 
doing research in Microbiology.
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Morgan Eikanger
University of South Dakota

Hometown: New Ulm, MN
Major: Medical Biology and English

Advisors: Khosrow Rezvani MD, PhD

Colorectral Cancer (CRC) is one of the most commonly 
diagnosed malignancies and the second leading cuase of 
cancer-related deaths in the United States in both men and 
women, cuasing approximately 49,200 deaths annually. 
Metastasis, the spread of cancer from the tumor to other 
regions of the body such as the liver and lungs, is a common 
feature of many CRC tumors. A fi ve-year survival rate of 
91% for localized disease can be attriburted to the success of 
surgical resection, but this rate drops to approximately 12% 
for patients diagnosed with disseminated disease because of 
lack of therapies. There is a clear need to develop safer and 
more eff ective targeted therapies capable of signifi cantly 
decreaseing the high mortality rates associated with the 
metastic form of human colorectal cancer.  
This study focuses on Veratridine (VTD), a lipid-
soluble alkaloid extracted from Liliaceae plants. VTD 
transcriptionally increases a ubiquitin-like molecule 
UBXN2A that functions as a tumor suppressor protein in 
colorectal cancer (CRC). In this study, we used a set of in 
vitro experiments to show VTD-dependent induction of 
UBXN2A targets metastatic characters of colon cancer cells. 
Our data indicate that VTD decreases the level of vascular 
endothelial growth factor (VEGF), a critical protein in the 
survival, invasion and migration of colon cancer cells. In 
in vivo studies, intraperitoneal injections of VTD over four 
weeks resulted in markedly increased levels of UBXN2A 
in colon tissues. In a UBXN2A dependent manner, VTD 
signifi cantly suppressed progression of tumors formed 
in mouse model of CRC. Further characterization and 
modifi cation of VTD will aid in the development of a 
druggable molecule to complement existing CRC therapies.

UBXN2A inhibits tumor invasion and metastasis by 
targeting the mTORC2-VEGF pathway

Morgan Eikanger has been involved 
in undergraduate research since her 
freshman year and conducted research 
through the Udicscover Scholar 
Program this past summer. She hopes 
to one day use her education to advance 
new knowledge that can translate into 
more effi  cient and eff ective therapeutic 
strategies for patients with colorectal 
caner. Her long-term goal is to become a 
successful female scientist in the fi eld of 
cancer biology



9

The fi eld of Computer Numerical Control (CNC) systems has grown rapidly in the 21st century.  Some of its 
applications include woodworking, metalworking, and 3D printin.  Bioprinting is a method of 3D printing 
where the “inks” are materials that mimica actual biological conditions. These materials must closely match 
the chemical and mechanical properties of animal tissue.  The ideal biomaterials also allow cells to grow upon 
them and eventually replace the material with their own tissue structure. This process facilitates natural tissue 
regeneration of which we still have much to learn. 
Our research will draw upon the vast ocea nof published biomedical knowlege available on the interent. This 
data-driven approach can assist researchers by cutting the amount of time they spend on fi nding the most suit-
able structure that can be ioprinted for their particular application. In addition to published data, bioprinter 
contros and imaging can leverage machine learning to continuously improve the fi nal structure. We hope that 
the development of this technology will lead to better cures and treatments and even reduce the need for ani-
mal testing by synthetically manufacturing animal tissue. 

Data-Driven Bioprinting for Biomedical Applications

Tim Hartman
University of South Dakota

Hometown: Sioux Falls, SD
Major: Biomedical Engineering

Advisor: Etinne Gnimpieba, PhD

Tim Hartman graduated from high school in Luverne, MN in 
2005.  He then served in the Navy for six years as a submarine 
nuclear operator, then he worked in cabinetry for six years.  
He started his college education in 2017 and plans to pursue a 
PhD in Biomedical Engineering with a device and equipment 
emphasis. He was awarded the undergraduate research 
excellence award twice, presented at the BME Society’s annual 
meeting in 2019 and is a co-author of one Cancers paper for his 
image analysis and quality control work. 
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While COVID-19 caused the Summer 
Institute research experience for Native 
American students to be virtual in 2020. 
The NSF EPSCoR Research Institute 
for Native American high school and 
undergraduate students was conducted 
at Oglala Lakota College, Sinte Gleska 
University in Mission and Lower Brule 
and Sisseton Wahpetoin College. The 
participants complete a dual credit 
STEM course and conducting hands on 
research during 8 weeks. The program 
is to engage students in research to 
increase their interest in STEM and 
pursue a STEM degree and career. 
The summer institute engages Native 
American graduate students in teaching 
and research activities. Elisha Yellow 
Thunder a SDSU graduate student 
taught and served as a role model for 
the seven particpants at Oglala Lakota 
College. The research done by the 
seven students is highlighted. 

NSF EPSCoR Undergraduate Research at Tribal 
College Summer Institutes

Leon Leader Charge
Hometown: Parmelee, SD 

M.A. Addiction Counseling and Prevention.

Leon Leader Charge is an enrolled member of the Rosebud Sioux Tribe 
in Rosebud, and a part of the Oglala Sioux Tribe in Pine Ridge.  Leon holds 
a Bachelor of Science in Addiction Counseling and Prevention from the 
University of South Dakota with an emphasis in treatment and prevention 
continuum and a Master of Arts Interdisciplinary Studies with an emphasis 
in Educational Administration and Leadership and Addiction Couseling 
and Prevention from the University of South Dakota Graduate School. 
Leon has experience in psychological fi rst aid, co-occuring mental health 
disorders, 12 core functions of a substance abuse counselor, evidence 
based best practice theories and public health models, facilitation/
consultation, national policy formation, advocacy at the state and national 
level. He recently completed a research project funded by the National 
Institute of Drug Abuse (NIDA) in his tribal community that focused on the 
intersection of SBIRT and Native American culture. He has successfully 
completed an internship at the Substance Abuse and Mental Health Services 
Adminiistration (SAMHSA), Center of Substance Abuse Treatment (2013) 
and an internship at the SAMHSA Center of Mental Health Services 
(2015), Rockyville, MD and was a co-facilitator, planning committee and 
special events committe member for 2014 SAMHSA, National Native 
Youth Conference, Washington, D.C.. Leon has gained tribal technical 
assistance experience on a national level. Leon has an interest in helping 
tribal communities, expanding culturally appropriate evidence based 
best practices, expanding tribal research, Lakota and all Native American 
Culture and history, tribal law and treaty, formation of federal/tribal policy, 
suicide prevention, healing from trauma, and betterment of all tribal nations 
and communities. Recently Leon successfully completed a graduate policy 
internship at S.D. US Senator Mike Rounds offi  ce and recently worked as 
an Access Advisor for SD Jump Start, SD Board of Regents, a program 
that focuses on Native American college recruitment and retention at South 
Dakota’s public post-secondary regental institutions. Currently Leon works 
as a Tribal Technical Assistance Coordinator for SAMHSA Tribal Tech, 
LLC, Alexandria, Virginia, Tribal Youth Resource Center, (TLPI, OJJDP), 
and provides culturally appropriate prevention for tribal communities on 
a national level. Leon serves as the chairman of the board for the Rosebud 
Scholarship Fund, South Dakota Urban Indian Health Board of Directors, 
and the South Dakota State University President Wokini Advisory Council. 
Leon is the recipient of the University of South Dakota: Tiospaye Student 
Council 2016 Distinguished Alumni Award, 2016 National Inidan Health 
Board’s Area Impact Award for exceptional service in American Indian and 
Alaska Native health, and the Mary L. Reiner Memorial Award Rising Star 
in Public Health and Research 2014. 
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Antimicrobial Eff ects of Pacenta on Staphylococcus 
aureus Biofi lms

Logan Stacey, Jason Becker 
and Ellie Holmes

Augustana University
Research Advisor:  Cecelia Miles

Logan Stacey (left) is from Watertown, SD. He is currently a Biology Major at Augustana 
with hopes of going to medical school. 
Jason Becker (middle) is a Junior at Augustana University, majoring in Biology. He grew up 
in Hartington, Nebraska where he discovered his passion for science and working with otheres. 
Jason plans to apply to medical school in pursuit of a career as a medical physician. 
Ellie Holmes (right) is a junior Biology major and Spanish minor at Augustana University. 
Outside of research, Ellie serves as the principal percussionist for the Augustana Band, 
senator for the Augustana Student Associaion, student ambassador, Viking Guide for fi rst year 
students, and coach for Girls on the Run. Ellie’s long-term goal is to become an OB-GYN.

Previous work in our lab has shown that placenta extract has antimicrobial activity on suspensions of bacterial 
cells. Here, we test the ability of placenta extracts to inhibit biofi lm formation. Placentas from four diff erent species 
were separated into maternal and fetal portions. Staphylococcus aureus cells were grown in the presence of either 
maternal or fetal extracts and biofi lm and planktonic growth were measured. Several of the placental samples 
inhibited biofi lm growth, with the fetal portion of cow placenta being the most eff ective. Consistent with previous 
results, this activity was enhanced in boiled extracts. Exposure of mature biofi lms to placenta extracts did not disrupt 
the biofi lm; however, it did result in damage to cells in the biofi lm. The results of this research suggest a promising 
avenue for the use of placenta tissue in wound treatment and could lead to a greater understanding of the role of 
placenta in innate immunity. 
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SD EPSCoR | 4801 N. Career Ave., Suite 103, Sioux Falls, SD 57107 | P: (605) 274-9533

National Science Foundation (NSF) www.sdepscor.org



brin.usd.edu

South Dakota
Biomedical Research Infrastructure Network

Enhancingbasicbiomedicalresearchincellbiologywithanetworkofaresearch 
intensive institution and partner undergraduate institutions

NIHINBREisoneof thefour InstitutionalDevelopment 
Award (IDeA) programs offered by the National Institutes 
of Health National Institute of General Medical Sciences. 
INBRE stands for IDeA Networks of Biomedical Research 
Excellence.The INBRE program ineach state is fundedby
$2.5 million in direct costs annually.

What is NIH INBRE?

In addition to providing services from the core facilities at 
freeor reduced rates toallSDresearchers,SDBRIN invests 
in its undergraduatepartner institutionsprovidingsummer 
researchsupport for30sciencefaculty,summerstudent 
research fellowships for55 undergraduates, andover
$300,000 in scientific library databases for access to journal 
articles.

An additional two dozen faculty at Avera Research, Sanford 
Research, South Dakota State University, and USD are 
chosenasmentorsfor thesummerundergraduatefellows 
from the partner institutions. An annual convocation for 
bothfacultyandstudent researchers(withastudentposter 
session and workshops on career planning) is held at
the end of the summer program.

Supporting SouthDakota

South Dakota NIH IDeA Programs

Since 2001, SD BRIN/INBRE has received more than $56.8
million in NIH funding for the partner institutions of the 
University of South Dakota (USD), Augustana University, 
BlackHillsStateUniversity,DakotaWesleyanUniversity, 
Mt. Marty College, Oglala Lakota College, Sisseton 
WahpetonCollege,and theUniversityofSiouxFalls.
This funding supports Bioinformatics, Nucleic Acid 
Sequencing and Genotyping, Genomics, and Proteomics 
Core Facilities for all SD and regional researchers 
through its first goal of improving research capabilities 
in cell biology with special emphases on proteomics, 
genomics, and bioinformatics. SD BRIN’s second goal is 
developing human resources in biomedical sciences and 
bioinformatics bysupporting researchof students and 
faculty from predominantly undergraduate institutions 
and tribalcolleges.

SouthDakotahasthree CentersofBiomedical
Research Excellence(COBRE)atSanfordResearch.The
Centerfor Cancer Biology focuses on cancer research 
with direct translational  relevance to human patients.
The Center for Pediatric Research seeks to establish a
foundation of basic scientists with translational research 
projects studying developmental mechanisms 
underlying pediatric diseases. The Transdisciplinary 
Approaches to American Indian and Rural Population 
Health Research Center analyzes American Indian 
rural health research in an ecological framework.  

SD Biomedical ResearchNetwork
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  Thank You 
 
 

On behalf of the Research Affairs Council of the South Dakota Board of Regents, we extend our 

thanks to all who have participated in the 2021 Student Research Poster Session. The best and 

brightest research students in South Dakota were selected to present the results of their research 

experience. Faculty research advisors are critical to nurturing the students in carrying out the 

research projects. State support is essential to providing the research infrastructure at our 

institutions of higher education in order to successfully compete for and conduct research. It is our 

hope that the 2021 Student Research Poster Session serves to illustrate the magnitude and diversity 

of research being carried out at our institutions of higher education in South Dakota. 
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