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(ADVERTISING)

ABOUT EPSCOR:

Welcome to the  
SD EPSCoR UPDATE 
Quarterly Newsletter 

The National Science Foundation created the Established (formerly Experimental) 
Program to Stimulate Competitive Research (EPSCoR) in 1979 because Congress was 
troubled by the uneven distribution of federal research and development grants. After 
World War II, federally funded academic research grew dramatically, but national 
science policy, at the time, tended to funnel resources to a small number states 
with centers of excellence. This status quo ignored the dramatic growth in regional 
educational and research institutions. In every state, talented young people aspired 
to careers in science, technology, engineering and mathematics, but the nation wasn’t 
profiting fully from the wealth of ingenuity and skill embedded across the country. 
EPSCoR provided a solution.  

EPSCoR is now a federal-wide initiative spanning five agencies. Through EPSCoR, 
participating states and territories are building a high-quality, university-based 
research infrastructure, which serves as a backbone to their scientific and technological 
enterprises as well as a strong and stable economic base. Today, the EPSCoR programs 
are accelerating science and technology for U.S. global competitiveness, prosperity and 
security.  
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Collaboration among researchers from two 
South Dakota universities and the National 
Institutes of Health is helping scientists 
understand the mechanics of protein 
machinery and the cell membrane.  Their 
work, published in Nature Communications, 
has implications for how viruses gain entry to 
cells and why cancer cells grow rapidly.

R E S E A R C H  &  E D U C A T I O N

Microscopy trifecta 
examines how cells  
engulf nutrients, viruses



Microscopy trifecta 
examines how cells  
engulf nutrients, viruses

S
outh Dakota State 
University associate 
professor Adam Hoppe, 
South Dakota School 
of Mines & Technology 
professor Steve Smith 

and NIH scientists Justin Taraska 
and Kem Sochacki combined three 
unique types of microscopy to 
track how a protein called clathrin 
triggers cell membrane bending. 
They found that clathrin, which 
creates a honeycomb shaped scaffold 
on the cell membrane, has an 
unexpected amount of plasticity 
when pinching off small portions of 
the cell membrane. Their work was 
published in the Jan. 29, 2018, issue 
of Nature Communications.

Hoppe and Smith work 
collaboratively through the South 
Dakota BioSystems Networks and 
Translational Research (BioSNTR) 
center, which is funded through the 
South Dakota Research Innovation 
Center program and SD EPSCoR. 
A greater understanding of how 
cells internalize material will help 
BioSNTR researchers working with 
Sioux Falls-based SAB Biotheraputics 
to develop new alternative treatments 
for influenza.

The contributions of NIH scientists 
Justin Taraska and Kem Sochacki 
were made possible through a 
federally funded intramural research 
program.

"It was an awesome team science 
effort and an important model for 
success,” said Hoppe, a cell biologist 
and BioSNTR director. His research 
focuses on developing antiviral and 
anticancer therapeutics.

Hoppe brought together three unique 
microscopy teams to visualize 
clathrin-mediated cell membrane 
bending.

"This is a fundamental ‘how does 
the cell work’ kind of question 
that has radiating impacts on a 
multitude of disease processes and 
important physiological functions 
in plants, animals and humans,” 
Hoppe explained. “The process, 
known as endocytosis, is one of 
the main mechanisms by which 
cells internalize material from the 
environment and remodel their 
surfaces.” 

Hoppe and his team essentially 
filmed live cells internalizing their 
own membrane using fluorescence 
on a nanoscale. Then they used a 
laser beam to differentiate horizontal 
and vertical orientations and 
chemically froze the cells at various 
stages to capture high-resolution 
images of membrane bending.

“Endocytosis in human cells is 
primarily driven by clathrin, which 
forms a honeycomb lattice that grabs 
a piece of membrane and pulls it 
inside the cell. Viruses hijack this 
process to get into cells; it’s also 
how many drugs are delivered into 
a cell,” explained Taraska, a senior 
investigator in the Laboratory of 
Molecular and Cellular Imaging at 
the National Heart, Lung and Blood 
Institute (NHLBI), part of NIH, in 
Bethesda, Maryland. 

He and his team scanned the cells 

B Y :  C H R I S T I E  D E L F A N I A N 

C O N T I N U E D  O N  P A G E  8 . . .

BioSNTR director Adam 
Hoppe brought together three 
unique microscopy teams to 
visualize clathrin-mediated 
cell membrane bending.
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Doctoral student Elizabeth 
Bailey prepares to examine 
cells as part of a BioSNTR 
project to track how a protein 
called clathrin bends cell 
membranes to internalize 
material. 



U
niversity of South 
Dakota biomedical 
engineering 
professors Etienne 
Gnimpieba, Ph.D., 

and Carol Lushbough, M.A., 
have been awarded a National 
Science Foundation I-Corps Teams 
Program grant to help transition 
technology to the marketplace.

The award funds an innovative 
technology named the Resource 
Enhancement and Advanced 
Discovery System (READS) 
designed to assist users in locating 
the most relevant analytic tools 
and data using natural language 
capabilities.

The patent-pending technology 
will allow end-users to discover, 
reuse, validate, share and 
exchange knowledge related to 
data and analytic tools, which will 
greatly enhance users’ ability to 
answer challenging questions. The 
USD team is currently focusing 

South Dakota Researchers 
Receive I-Corps Team 
Award from NSF 

on customizing this tool for geoscientists, 
financial analysts and biotechnologists.

The I-Corps Teams Program grant is designed 
to assist the university’s researchers in 
developing a focus beyond their academic 
laboratories and is intended to advance the 
economic benefits of NSF-funded research by 
transitioning science to the marketplace.

Assisting Gnimpieba and Lushbough will 
include a team of two student entrepreneur 
leads, Riley Paulsen and Tayler Hoekstra, and 
a business mentor Kevin Hildring. This work 
is also being supported by the new student 
organization called the Dakota Research 
and Consulting Organization or DRACO for 
management and business development. 

RESEARCH & ECONOMIC DEVELOPMENT

Learn more about the Dakota Research 
and Consulting Organization (DRACO) at:

draco.bio 
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S
outh Dakota State University 
Associate Professor, Snethil 
Subramanian had his research 
recently featured in a Discovery 
Magazine image gallery featuring 
scientific images from National 

Science Foundation-sponsored research that 
seeks to cultivate a sustainable future through 
genomics and chemistry. 

Subramanian led a team of researchers that 
used image analysis methods to quantify 
outputs of two plant hormones in soybean 
root and nodule cells to understand how the 
ratio between the hormones gives specific 
identity and functionality to each cell. This 
information can help develop crop plants with 
better root systems and nodules for enhanced 
water and nutrient acquisition, and thus 
enhance sustainable food production and 
ensure food security. Click here to view the 
full gallery from Discovery Magazine.

Disovery Magazine Publishes 
Subramanian Lab Image

R E S E A R C H

(PHOTO)NSF Day at SDSU 2018
SD EPSCoR and South Dakota State University (SDSU) organized 
an NSF Day that was held in March at the SDSU Student Union. 
NSF Days provide basic insight and instruction on how to compete 
for NSF funding for science, engineering and education research. 

The day-long workshop provided background on NSF, its mission, 
priorities, and budget. NSF representatives were on hand to 
provide insight on proposal writing, NSF’s merit review process, 
and programs that fall within NSF’s seven directorates, as well 
as funding opportunities that cross disciplinary boundaries. 187 
registrants from 16 institutions of higher education and three non-
academic institutions attended the event.
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using super resolution light imaging with fluorescence 
and electron microscopy, correlating the two by laying 
one image on top of the other.

Smith, a physicist and director of the SD Mines 
nanoscience and nanoengineering program, said, 
“This a big technical accomplishment. Three teams 
separated by thousands of miles examined the same 
cell, down to the nanometer level— that’s an incredible 
accomplishment!”

He and his team used atomic force microscopy to 
precisely measure the clathrin structure and resulting 
vesicles, including their height and diameter. Each cell 
had 50 to 100 vesicles.

The three-pronged approach gave the researchers 
confidence in their findings—and their collaboration is 
continuing.

“This collaboration was unique, combining three 
advanced techniques and taking advantage of 
everyone’s unique expertise,” Taraska said. “It worked 
because everyone was sharing and coming together to 
tackle a single important problem.”

Smith agreed, “BioSNTR brings people together with 

different kinds of tools and expertise to shed light on 
processes that we don’t understand. It’s about forming 
a team and giving them a mission.”

...Microscopy Collaboration
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As part of her doctoral research at the South Dakota 
School of Mines & Technology nanoscience and 
nanoengineering program, Amy Hor examines 
chemically fixed cells using correlated fluorescence 
and atomic force microscopy. She worked under the 
direction of professor Steve Smith.

South Dakota School of Mines & Technology professor 
Steve Smith, left, and undergraduate Laura Brunmaier 
examine a specimen using an optical microscope.

Senior investigator Justin Taraska in the Laboratory of 
Molecular and Cellular Imaging at the National Heart, Lung, 
and Blood Institute (NHLBI), part of the National Institutes of 
Health performs imaging using a fluorescence microscope. 
His federally funded intramural research lab specializes in 
correlative fluorescence and electron microscopy on cell 
membranes.



Fifth Annual Undergraduate Research 
Symposium Set for July 25-26 in Pierre

R E S E A R C H  A N D  E D U C A T I O N
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Over 300 students, faculty and 
industry experts from institutions 
across the state will gather in 
Pierre on July 25-26 to participate 
in the fifth annual Undergraduate 
Research Symposium & Faculty 
Meetings. The symposium brings 
together undergraduate students 
involved in the NSF EPSCoR 
RII Track-1 project, the South 
Dakota Biomedical Research 
Infrastructure Network (SD 
BRIN) and the other 14 NSF REUs 
in South Dakota to give their 
required research presentations. 

The symposium provides 
students with an opportunity to 
participate in a real scientific 
meeting that includes a 
poster session and numerous 
opportunities for networking. 
The event also promotes South 
Dakota’s graduate programs and 
STEM employment opportunities.

This year’s workshop features a 
free grant writing workshop for 
faculty members at South Dakota 
institutions of higher education. 
The workshop, sponsored by 
SD BRIN, will be led by Lucy 
Deckard, the President of 
Academic Research Funding 
Strategies, LLC, a consulting firm 

that works with universities and 
faculty to help them compete 
more successfully for research 
funding.

Author and Sioux Falls native, 
Sam Kean will speak at this year’s 
symposium. His stories have 
appeared in The Best American 
Science and Nature Writing, The 
Atlantic, The New York Times 
Magazine, Mental Floss, Slate, 
and Psychology Today, among 
other places, and his work has 
been featured on “Radiolab” and 
NPR’s “All Things Considered” 
and “Science Friday,” among 
other shows. 

The Disappearing Spoon and The 
Violinist’s Thumb were national 
bestsellers, and both were named 
an Amazon “Top 5” science books 
of the year. The Disappearing 
Spoon was nominated by the 
Royal Society for one of the top 
science books of 2010, while both 
The Violinist’s Thumb and The 
Dueling Neurosurgeons were 
nominated for PEN’s literary 
science writing award. The 
deadline to register a poster 
for this year’s symposium is 
Wednesday, July 18.

Register for the Research Symposium and 
Grant Writing Workshop at: 

www.sdepscor.org/researchsymposium2018

http://sdepscor.org/grantwritingworkshop2018
http://academicresearchgrants.com/
http://academicresearchgrants.com/
http://samkean.com/
http://sdepscor.org/researchysymposium2018
http://sdepscor.org/researchsymposium2018


South Dakota School of Mines & 
Technology associate professor 
Christian Widener, Ph.D., was 
awarded Entrepreneur of Year at the 
2018 South Dakota Governor’s Office 
of Economic Development (GOED) 
annual conference in Sioux Falls, SD.

Widener is the Chief Technology 
Officer and co-founder of VRC Metal 
Systems. The company was started 
in 2013, with the help of CEO and 
co-founder Robert Hrabe. VRC 
designs and manufactures cold 
spray equipment and advanced 
manufacturing systems.

“A nationally recognized expert in 
cold spray technology, Dr. Widener 
has more than 60 publications and 
multiple patents because of his 
research and development work 
in advanced materials processing 
technologies,” said Gov. Dennis 
Daugaard. “VRC’s successful strategy 
sets the precedent for all Giant Vision 
competitors, making Dr. Widener an 
ideal choice for Entrepreneur of the 
Year.”

In addition to his associate professor 

duties at SD Mines, he is director of 
the Arbegast Materials and Processing 
(AMP) Laboratory, a cutting-edge 
research facility for advanced 
metals processing, joining, cladding 
and other materials development 
applications. Widener has led the 
technology development for seven 
patent applications and co-authored 
more than 60 publications since 
joining SD Mines in 2010, covering 
topics in friction stir welding, cold 
spray, advanced manufacturing and 
nanomaterials.

“This is well-deserved recognition for 
Christian Widener. The South Dakota 
Entrepreneur of the Year award not 
only highlights his achievements as 
the co-founder of this very successful 
high-tech company, it also showcases 
the vast potential for other start-up 
businesses that are spinning off from 
innovation fostered at the School of 
Mines,” says SD Mines President Jim 
Rankin.

VRC Metal Systems is in the process 
of relocating its headquarters to 
the Vandenberg Elementary School 
building in Box Elder.

“Dr. Widener 
has more than 
60 publications 
and multiple 
patents because 
of his research 
and development 
work in advanced 
materials processing 
technologies”

 
Co-Founder of High-Tech Manufacturing 
Start-Up Named Entrepreneur of the Year

Gov. Dennis Daugaard (left) and Christian 
Widener, South Dakota Entrepreneur of the 
Year, at the 2018 South Dakota Governor’s 
Office of Economic Development annual 
conference in Sioux Falls, SD.

E C O N O M I C  D E V E L O P M E N T
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SD EPSCoR was once again a sponsor for the Governor’s Giant 
Vision Student Awards in 2018. The goal of the competition is to get 
student entrepreneurs to realize South Dakota is a great place to start 
a successful business. It’s the state’s version of ABC’s Shark Tank. 
Plateau Energy Films, a business started by a South Dakota School of 
Mines & Technology student tied for second in the business division 
of the competition.

Applicants were asked to submit an extensive written business 
plan outlining their idea. A panel of judges who were venture 
capitalists, educators and established business leaders, reviewed 
each application and selected the qualifiers. The finalists presented 
their ideas to a panel of judges at the Governor’s Office of Economic 
Development annual conference at the Sioux Falls Convention Center 
in late March.

https://vrcmetalsystems.com/
https://vrcmetalsystems.com/


ED BLOG: Teaching Science in Today’s Schools

As technology continues to evolve and 
become more pertinent in everyday life, it 
is imperative that we raise technologically 
responsible and cognizant citizens. Science 
classrooms today are often the first to 
reflect changes in technology, pushing 
the boundaries of what is possible in the 
classroom. If utilized correctly, this allows 
students, who are already highly immersed 
in the technology of their everyday lives, to 
thrive in such a classroom. Unfortunately, 
science classes are often thought of as 
abstract, with little to no relevance in life 
outside of school unless you are going to 
become a scientist. 

However, high school science plays an 
important role in building skills that can be applied to everyday life: 

• Practicing science teaches students critical thinking skills such as, problem solving, making observations, 
and asking meaningful questions. 

• Most science classes are lab-based, which teaches students how to collaborate. In nearly every profession 
you need to be able to communicate efficiently with colleagues. 

• High school science courses cover topics that help us to better understand the world around us. Why do 
plants thrive in sunlight? Why do we experience seasons in some parts of the world but not others? Why 
do reactions occur when you mix together particular household substances? All of these questions are 
answered by science.

Children are naturally observant and inquisitive, so why do most school systems in the United States wait until 
secondary school to begin regularly teaching science? According to Scientific American, many elementary 
school teachers rank science as the subject they feel least comfortable teaching. Additionally, elementary 
teachers are under extreme pressure to get students to grade-appropriate reading and math levels, which leaves 
little time in the classroom for science. 

 

They would also be less likely to lose their inquisitive nature and could learn how to harness their desire to ask 
questions in search of the truth.

Scientific reasoning fuels many heated political debates and drives decisions that affect how our country is 
run. Because such important decisions need to be made on critical topics such as climate change, mining of 
resources, and protecting endangered species, it is imperative that our leaders are aware and possess the basic 
skills that science has to offer. By teaching our youth how to think and behave like scientists, we are ensuring 
that the citizens of this country are capable of making authentic and responsible decisions.

E D U C A T I O N
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If teachers could integrate science into elementary classrooms, children would 
get a jumpstart on the valuable skills science has to offer.



Q U I C K  H I T S

Dr. Adam Hoppe, Associate Professor of Biochemistry at SDSU was recently on the Bioradiations Brilliant Science Podcast to talk 
about his research on Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR) and the work of BioSNTR. He uses 
CRISPR to perform genetic screens and identify every genetic function inside our very own blob-like primary immune cell — the 
macrophage. His important fundamental work will someday help researchers create targeted immunotherapies to tap the body’s 
own defenses for fighting diseases. Click here to listen to the podcast.

Hoppe Talks BioSNTR, CRISPR in Science Podcast

During the 2018 South Dakota legislative session 12 outstanding 
undergraduate student researchers visited the State Capitol to share 
their research work with lawmakers and the public. These 12 represent 
students statewide who conduct research in a variety of disciplines. Now 
in its 21st year, the event showcases research and creative activities of 
undergraduate students, as well as highlights successful faculty research 
and commercialization efforts. The session is organized by the South 
Dakota Board of Regents and SD EPSCoR.

Students competitively chosen to participate this year were:

• Hannah Johnson, Spearfish, representing Black Hills State University
• Vaille A. Swenson, Nederland, Colo., representing Dakota State University
• Zach North, Huron, representing Northern State University
• Laura Brunmaier, Piedmont, representing South Dakota School of Mines & Technology
• Anna Barr, Newton, Iowa, Kaila Kuehn, Brandon, Camille Massmann, Cold Spring, Minn., and Natalie Sovell, Marshall, 

Minn., representing South Dakota State University
• Alexandra Dolezal, Pierre, and Kami Pearson, Mitchell, representing University of South Dakota
• Moses Meek, Mission, representing Sinte Gleska University and SD EPSCoR
• Tyler Fortuna, Gillette, Wyo., representing Dakota Wesleyan University and South Dakota’s Biomedical Research 

Infrastructure Network (SDBRIN).

State Capitol Hosts Student Researchers

This material is based upon work supported by the National Science Foundation/EPSCoR Grant Number IIA-1355423 and by the State of South 
Dakota. Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect 
the views of the National Science Foundation.

Connect With Us Online: facebook.com/sdepscor twitter.com/sdepscor flickr.com/sdepscorsdepscor.org

Tyler Seidel, a University of South Dakota biology major was recently selected for a National Science Foundation (NSF) Graduate 
Research Fellowship Program (GRFP) award. The NSF GRFP provides an annual stipend and cost-of-education allowance as 
fellows work toward a research-based master’s or doctoral degree in STEM fields. Seidel credits his success to some of the early 
research opportunities he had at USD including the Research Experience for Undergraduates program where he studied the 
interaction between insect and fish species on the Missouri River. Read more in the Yankton Press & Dakotan.

USD Graduate Student Receives NSF GRFP Award

Elsie DuBray, a senior at Timber Lake High School won a fourth award in the biochemistry category of the International Science 
& Engineering Fair (ISEF) in Pittsburgh, Penn. This was her second appearance at the ISEF, earning trips to the competition 
through the High Plains Regional Science & Engineering Fair at the South Dakota School of Mines & Technology. DuBray, an 
enrolled member of the Cheyenne River Sioux Tribe will be attending Stanford University in the fall. She was recently featured in 
the Aberdeen American News.

South Dakota High School Student  Wins Again at ISEF
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