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T
his month the hum of energy at Appalachian State 

University will not come solely from the iconic wind 

turbine situated high above the Boone campus. An 

electric buzz also will emanate from the yearly 

gathering of academicians, students, energy industry experts and 

corporate representatives attending the fifth annual Appalachian 

Energy Summit.

This year’s summit will leverage partnerships between 

academia and industry to deliver ecological, financial and social 

benefits to the residents of North Carolina and beyond. Houze, 

a major sponsor last year, is joined by NTE Energy as 2016’s 

primary sponsors. Additional sponsors include Baltimore-based 

Constellation Energy Resources, Minneapolis-based MAMAC 

Systems, Milwaukee-based Johnson Controls, Inc., Lynchburg, 

Virginia-based Clark Nexsen architecture and engineering, 

Glastonbury, Connecticut-based Celtic Energy, Inc., and 

Charlotte-based Piedmont Natural Gas. “Partnership with 

industry, particularly those forging new sustainable energy paths, 

is essential if we are to continue to be leaders in energy innova-

tion and savings,” says Appalachian’s Chancellor Sheri N. Everts.

Each July since 2012, Appalachian has hosted a three-day 

event that brings together participants from across the state 

and beyond for an exchange of visionary and pragmatic energy-

related ideas. An inspired agenda of speakers, presentations, 

panel discussions and fellowship is tailored to both organize 

and inspire short- and long-range collaborative efforts around 

energy innovation on campuses across the nation and around 

the globe.

Due to the efforts of the summit participants, the 

UNC system is on track for utility cost savings of $1 

billion by 2020 and $2 billion by 2025. At last year’s 

event, leadership reported $311 million in avoided 

energy costs since the summit began in 2012. The 

UNC system saved $103 million in avoided utility 

costs for 2013–14 alone, and has saved $499 million 

since benchmark year 2004.

According to Everts, “In addition to creating considerable 

savings for the UNC system, the summit provides opportuni-

ties for professional engagement, a model for collaboration 

and a real and powerful path to a more sustainable future for 

North Carolina.”

About the summit
The summit began with leaders from UNC’s 17 campuses 

and six private schools, and it has grown to include additional 

colleges and universities across the country.

Fostering 
collaboration
Appalachian Energy Summit promises $2 billion in saved energy costs by 2025.

APPALACHIAN STATE UNIVERSITY     RESEARCH
NORTH CAROLINA

By Elisabeth Wall
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The 2016 summit’s 

theme, “Knowledge. 

Collaboration. Action.,” 

speaks to research on 

campuses, acknowledges 

leaderships’ goal of leveraging 

the collaborative opportunities 

among the academic institutions 

that participate and motivates 

building proactive relationships  

with private and industry partners.

Partnerships between the private 

sector and educational institutions, Everts 

says, are key to innovation. “When industry 

partners imagine our campuses as laborato-

ries where our students and faculty can explore 

their ideas, conduct research and test concepts, 

we can drive business solutions to be bigger 

and better.”

Special Assistant to the Chancellor for Sustainability 

Ged Moody, who helped conceive the Appalachian 

Energy Summit, explained its five strategic goals. “The first 

is to educate our students to be leaders of tomorrow and to 

introduce them to visionaries in the energy industry. There are 

221,000 students in the UNC system. If we can engage them in 

developing more sustainable models, they will re-invent a more 

sustainable  future.” The remaining four goals are:

•	Reduce	and	stabilize	the	UNC	system’s	average	annual	
energy expenditures

•	Transform	and	stimulate	the	North	Carolina	economy
•	Position	summit	colleagues	in	the	UNC	system	and	

private universities as national leaders

•	Create	a	culture	of	environmental	and	economic	
sustainability

Summit attendees include a statewide representation of 

chancellors, provosts and corporate financial officers. Also 

in attendance are faculty, sustainability directors, energy 

managers, chief facility officers, transportation managers 

and campus architects. Select students —  almost 20% 

of the 2015 audience — are invited to attend and 

have the opportunity to present research to and 

network with conference attendees. In 2016, the 

summit will also include a track for community 

colleges and K-12 educators.

At the conference, seven working 

groups focus on transportation, energy supply and 

operations, academic integration, financial and regulatory 

issues, technology integration, zero waste and building 

efficiencies. These groups also meet remotely throughout  

the year and at a mid-year conference hosted by a different 

UNC campus. UNC Pembroke hosted the 2016 mid-year 

summit in February.

“The work accomplished through the Appalachian Energy 

Summit has garnered national attention,” Everts says. “We are 

proud to take this role in developing partnerships with our 

colleagues which generate ideas and actions that will benefit our 

state for years to come.”

2016 sponsors for the Appalachian Energy Summit are:

NTE Energy

Houze Advanced Building Science, Inc.

Constellation Energy Resources

MAMAC Systems

Johnson Controls, Inc.

Clark Nexsen

Celtic Energy, Inc.

Piedmont Natural Gas

NC Sustainable Energy Association

Appalachian State University’s  Walker College of Business, 

 Cratis D. Williams School of Graduate Studies and Appalachian 

 Energy Center

Victor Stanley, Inc.

Optima Engineering

DPR Construction

Aircuity

Hanson Professional Services, Inc.

Appalachian State University
287 Rivers St., Boone, NC 28608

828-262-2000  • www.appstate.edu

Academicians, energy 

industry experts, students 

and corporate representatives 

convene at the annual 

Appalachian Energy Summit 

for plenary presentations, 

panel discussions and 

breakout sessions designed 

to both organize and inspire 

future collaborative efforts 

around energy innovation.
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A
recurring, private funding source for research at 

East Carolina University’s Brody School of Medicine 

is paying dividends for the university by allowing 

professors to explore new areas in their fields and 

attract significant federal and industry grants.

Established in 2005, “Brody Brothers” research funding 

has provided more than $1.1 million over time to support 

work related to diseases that most impact the lives of North 

Carolinians in the eastern part of the state. It’s one of several 

ways the Brody family of eastern North Carolina continues to 

help the medical school achieve its mission of improving the 

health status of the region’s residents.

“The availability of these funds affords ECU doctors and 

researchers an opportunity to further study innovative ideas and 

launch new research,” said Hyman Brody, who reviews the 

proposals with cousin David Brody and a team of researchers 

from the medical school. 

“There is a lot of quality research going on at the school,” 

remarked David Brody. “There have been many important 

contributions to the science and improvement of health 

generated by our faculty.”

The Brody Brothers Stewardship Committee approved 

approximately $331,600 for the 2015-16 academic year to be 

divided among 11 grant proposals. Projects to earn funding this 

cycle included research related to cancer, diabetes, cardiovascular 

disease and depression.

The awards range from $20,000 to $45,000. But in an 

increasingly competitive funding environment, so-called “seed 

grants” have become essential to attracting larger awards from 

agencies such as the National Institutes of Health (NIH) and the 

National Science Foundation.

“With many of the major funding mechanisms out there, you 

get two tries – a submission and a resubmission,” said Dr. Bob 

Lust, chair of physiology at Brody and a member of the proposal 

review team. “There’s more pressure than ever before to be as 

competitive as possible on the first attempt.”

Lust said the Brody Brothers grants enable researchers to 

gather preliminary data to strengthen their proposals, or to 

explore a new idea.

Dr. Myon-Hee Lee, associate professor in ECU internal 

medicine’s Hematology/Oncology Division, knows firsthand how 

seed funding can aid research. Lee applied in 2013 for an NIH 

Innovative ideas
Private funding supports research to address disease in eastern North Carolina.

EAST CAROLINA UNIVERSITY     RESEARCH
NORTH CAROLINA

By Kathryn Kennedy

Theresa Blount of Vidant Medical 

Center (left) and Dr. Greg Kearney 

of East Carolina University 

(right) visit 9-year-old Kameron 

Hudson at his home in Farmville. 

Kameron has asthma and his 

ongoing treatment is supported, 

in part, by Brody Brothers 

Foundation funds.
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grant to support his 

investigation into how 

tumors develop and 

associated therapeutic 

targets for cancer patients.

By studying systems in the 

C. elegans worm, Lee’s research 

team identified a key regulator, 

PUF-8, that suppresses tumor 

formation. He wants to learn more 

about how it relates to the organism’s 

regulatory system. The NIH reviewers 

gave Lee high marks on his proposal, but 

it wasn’t funded. “I have to generate new 

data to resubmit,” he said. “And it takes 

funding to do that.” 

Lee’s resubmission was successful, and  

he credits the Brody Brothers grant with 

enabling him to make a stronger case. He was 

notified in 2015 that the NIH would fund his work 

up to $367,275.

The Brody family’s support also is making a world of 

difference for 9-year-old Kameron Hudson of Farmville. 

Kameron has asthma – the number 1 reason for 

school absenteeism in the United States. One in  

10 American children suffers from asthma, and 

eastern North Carolina has higher hospitalization 

rates for asthma patients compared to the rest of 

the state. That’s why faculty such as Dr. Greg 

Kearney of ECU’s Department of Public Health 

are partnering with Vidant Medical Center’s 

Pediatric Asthma Program to conduct 

community-based interventions that 

provide in-home visits and connect 

families to resources.

“Before we got in this program, 

Kameron was always having 

problems breathing,” recalled 

Jennifer Goss, Kameron’s mother. 

“He had three or four asthma 

attacks every week. Some days 

he was using his rescue 

inhaler every four hours.”

Kameron’s course of 

treatment involves wearing a portable air sampling device at 

home and at school for three days. The filter inside can later be 

examined to detect possible triggers in his environment such 

as metals, pesticides, tobacco smoke or mold.

Kearney said this research is unique because similar studies 

haven’t occurred in rural environments.

“This Brody grant enables us to back up and look at biomarkers 

and determine what’s contributing to these kids’ asthma,” said 

Kearney. “It helps us ramp up education on how to take their 

medications, how to identify asthma triggers and how to self-

manage their asthma. And it allows us to provide environmental 

supplies like mattress encasements, HEPA vacuums and non-

toxic cleaning supplies … so we can reduce the asthma triggers in 

their homes.”

“Now he’s breathing so much better and his skin is clearer,” 

Goss said. “He loves going to school.”

While the Brody family is pleased with the impact of their 

endowment, they also know much more can be done.

“If we want to continue to attract these top doctors and 

researchers, we need to be competitive with funding for this 

work, and open our pocketbooks and give back,” said Hyman 

Brody. “The current dollars from this fund are great, but every 

time we do the grant review many fabulous proposals do not 

receive funding as there is only so much to go around.”

Anyone interested in supporting research at the Brody School 

of Medicine should contact Kathy Brown at 252-744-6265 or 

brownka@ecu.edu.  

East Carolina University
Division of Research, Economic 
Development & Engagement
2200 S. Charles Blvd., Greenville N.C. 27858

252-328-9471  •  www.ecu.edu/research

David and Hyman Brody 

stand outside the Brody 

School of Medicine at East 

Carolina University. The 

Brody family was among the 

earliest supporters of medical 

education at East Carolina and 

improving the health status of 

citizens in the East.
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W
hile the emergence of “smart” products might 

be exciting, there’s often a rush to market for 

these devices, creating the potential for a 

variety of security issues. 

“Cyber security threats are not ever going to really go away,” 

says Gerry Dozier, an expert in identity science and a professor 

at North Carolina Agricultural and Technical State University 

in Greensboro. “It’s an arms race between the hackers and the 

cybersecurity workforce. A new system comes out and what 

we want to try to do is find all the vulnerabilities, discover all 

of the attacks that could be launched against it, and fix these 

vulnerabilities. In order to protect a system you have to know 

how people can get into the system.”

For Dozier, chair of NC. A&T’s computer-science department, 

one way to address cyber-security issues proactively is to 

emphasize secure software design and engineering. 

With security threats becoming increasingly sophisticated, 

dangerous and multiplying across the globe, targeting individuals 

and companies alike, concern is mounting on whether cyber 

security measures can keep pace with the “Internet of things.”

In the midst of the fears, Dozier offers an optimistic outlook 

and maintains that solutions to the concerns are being born and 

tested now in North Carolina.

Dozier oversees N.C. A&T’s two major hubs for cyber-

security research – the Center for Cyber Defense (recognized by 

the National Security Agency and the Department of Homeland 

Security as a Center for Academic Excellence in Information 

Assurance Education) which is directed by Dorothy Yuan, and 

the Center for Academic Studies in Identity Sciences (CASIS). A 

five-year, $8.93 million grant from the Army Research Laboratory 

led to the establishment of CASIS, the first National Intelligence 

Science and Technology Center of Academic Excellence in the 

United States.

While both of the university’s cyber security centers focus on 

developing ways to protect one’s cyber identity, the underpinning 

of cyber security, the interdisciplinary team of CASIS focuses on 

identity modeling, cyberidentity protection and privacy, and 

biometrics-based analytics and identification. CASIS is using a 

blend of identity science, data science, artificial intelligence and 

machine learning in an effort to solve cyber security problems. 

Cyber warriors  
Researchers at N.C. A&T advance innovative methods for countering cyber threats.

NORTH CAROLINA AGRICULTURAL AND TECHNICAL STATE UNIVERSITY     RESEARCH
NORTH CAROLINA

By Nicole Cassis
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Password extinction

The common 

method for validating 

a user’s identity 

requires humans to 

create and remember 

long, complex passwords. 

But where we are going, pins 

and passwords may become 

obsolete.

Dozier and his colleagues’ 

research in active authentication 

are pioneering novel ways of validat-

ing the identity of the person that go 

beyond biometric identifiers – finger-

prints and scans of the face and iris and 

retina – and extend to behavioral traits 

such as swipe patterns, how the user 

handles the mouse and how the user crafts 

written language. All of these behaviors are 

unique to the user.

Digital ‘self’

Everything you do on the internet – your “digital 

exhaust” – is being saved someplace, and that digital 

exhaust can be used to identify you – your digital ‘self ’.” 

The new field of identity science pursues a deeper 

understanding of how the nature of ‘self ’ interacts with 

dynamic environments.

For example, the way we send email at 4 p.m. to someone we 

know well is different than when we email someone at 8 a.m. 

that we don’t know well. The way we interact on Twitter may 

be different than how we behave on Facebook. 

“Self ” will give off an identity based on its environment 

interaction and researchers want to be able to predict 

what ‘self ’ is going to be like, or can be, if it interacts with 

specific environments. 

This has a direct application to cyber security. “If we can 

identify a hacker, or a group of hackers, just by the way they 

do certain things, and know what they have done in the 

past, we could predict what possibly could happen in the 

future,” Dozier says. 

Local businesses with unique cyber security interests 

interested in partnering with the Center for Academic 

Studies in Identity Sciences (CASIS) or the Center for 

Cyber Defense on solutions are welcome to contact 

Gerry Dozier or Dorothy Yuan. 

PROJECTS 

Researchers in the Center for Academic Studies in Identity Sci-

ences are developing a suite of cyber analysis and advisement 

tools.

MalwareCAAT detects whether a webpage is malicious or 

not by inspecting its HTML code. Not only can it classify a 

website as malicious or benign, it can also show websites that 

are similar.  

AuthorCAAT assists users in writing anonymously. It notifies 

a user typing in real-time if the text can be matched to your 

unique writing style. In online environments, where similar 

writing style is employed across a group of users, the tool pro-

vides a target so that a user’s writing can blend in with other 

users.  

MobileCAAT looks at the communication architectures of 

Android apps to alert users to potentially malicious activity. 

North Carolina Agricultural and Technical  
State University
Division of Research and Economic Development
1601 E. Market St., Greensboro, NC 27411

336-334-7995  • www.ncat.edu/research
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R
ecent attention from the White House and other 

prominent sources, including the media, has helped 

bring attention to the  issue of sexual assaults on 

college campuses. Despite the increased attention, 

relatively few studies have been conducted that effectively 

document the magnitude and nature of the problem at a given 

school and allow for comparisons across schools. In part, this  

is due to the lack of coordinated efforts or standardization in 

research designs across schools, and the fact that individual 

schools may be reluctant or unsure how to go about effectively 

measuring sexual assault, which is a challenging endeavor 

methodologically. 

RTI International researchers are using state-of-the-art 

survey methods to collect high-quality data on the prevalence 

and nature of sexual assault and enable the identification  

of factors that increase risk for — and the evaluation of 

intervention designed to prevent — sexual assaults. Scientists 

such as Drs. Chris Krebs and Christine Lindquist have 

developed and tested approaches to researching this complex 

issue, recognizing that schools need valid data to under-

stand the magnitude and nature of the problem, as well as  

to effectively address it through better-informed policies  

and practices. 

Through the use of proven, scientifically rigorous data 

collection methods, RTI International researchers aim to supply 

schools with the data they need to prevent and address sexual 

assault, making their campuses and students safer.

Using methodological rigor to validly collect the data 

universities and colleges need

Building on a groundbreaking study from 2009 that was 

conducted with a grant from the National Institute of Justice, 

Krebs and Lindquist co-authored the Campus Climate Survey 

Validation Study, which was released in January and funded by 

the Office of Violence Against Women and the Bureau of Justice 

Statistics. The CCSVS was conducted with support from the 

White House Task Force to Protect Students from Sexual Assault 

and was designed to gauge campus climates related to sexual 

assault, with a longer-term goal of helping to inform campus 

policies and practices.

The RTI team used extensive cognitive testing to develop a 

confidential, web-based survey that was administered to 23,000 

undergraduates (15,000 women and 8,000 men) across nine 

colleges and universities in the spring of 2015. The survey used 

behaviorally specific terminology to collect data on sexual assault 

and student attitudes to help determine how the problem might 

differ across a variety of campuses. The participating schools 

varied in size, public vs. private status, 2- vs. 4-year status and 

geography. The average response rate across all nine schools 

was 54% of undergraduate females, with female response rates 

ranging from 43% at one school to a high of 71% at another.

The CCSVS found that, on average, 10.3% of undergraduate 

females experienced a completed sexual assault during the 

2014-15 academic year; however, the prevalence ranged widely 

— from 4% to 20% — across the nine schools. The CCSVS also 

Making 
campuses 
safer
New data collection methods 
are defining the extent of the 
sexual assault problem on 
college campuses.

RTI INTERNATIONAL     RESEARCH
NORTH CAROLINA
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found that, on average, less than 13% of sexual assault incidents 

that involved rape (the most serious incidents) were reported to 

any official, including university authorities, law enforcement 

agencies or health care centers. These findings are consistent with 

reporting figures found in previous research and confirm that 

official statistics released by schools or law enforcement agencies 

dramatically underestimate the magnitude of the problem. These 

low reporting rates also demonstrate the value of confidential, 

self-reported survey data collected from students about their 

sexual victimization experiences.

Gathering reliable data that broadens opportunities for 

meaningful change in campus climates

By striving to improve the measurement and 

understanding of the magnitude and nature of sexual 

assault among college populations, we can help address 

the problem with more effective prevention 

programming and services for victims.

Using standardized data collection procedures across 

schools and over time, we can more closely examine 

the reasons for cross-school variation on the 

magnitude and nature of the problem and document 

trends over time. And with the implementation of 

a coordinated and standardized data collection 

process across schools, we can enhance our 

understanding of why some schools have higher 

(or lower) rates than others, and what can be 

done to make campuses safer for all students.

We are using these data to assist schools  

in their efforts to learn more about how 

common the problem is, where and when it 

is most likely to happen, and how students 

are contributing to and perceiving their 

campus climate. Participating schools can 

use these findings to inform policies and 

practices that reduce the prevalence of 

campus sexual assault and help victims 

cope and recover.

The CCSVS findings represent only the undergraduate students 

at the nine participating schools, and they may not hold true for 

the thousands of schools that have not yet administered a valid 

climate survey related to sexual assault. Nonetheless, our research 

strongly suggests that the level and nature of sexual assault differs 

across schools, and that some aspects of campus climate 

contribute to these differences.

“The level of statistical precision we achieved and the 

completeness of and quality of the data enable us to compare 

estimates from one school to another,” said Krebs, “and gives the 

participating schools confidence in the validity and reliability of 

their results.”

As RTI works to extend the value of this study, our experts have 

been invited on multiple occasions to brief White House officials 

and Congressional staff on the CCSVS and offer comments on 

legislative proposals to survey students on a large-scale and 

ongoing basis. This thought leadership is particularly important 

when viewed through the lens of Congress’s proposed legislation 

to require annual surveys at every college about sexual assault and 

the campus environment.

By leading and taking part in these vital discussions, we are 

helping to inform policymakers seeking to understand the nature 

and scope of this problem on our nation’s campuses. No matter 

how prevalent people may think or contend the problem of sexual 

assault is, the severity of these crimes and the host of negative 

consequences to victims merit increased attention and 

intervention. This is the reality that drives RTI researchers now 

and into the future — to improve understanding of the magnitude 

and nature of sexual assault among college populations, and 

produce knowledge that will make campuses and students safer.

RTI International

3040 E. Cornwallis Road

Research Triangle Park, NC 27709

919-541-6000  •  rti.org
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P
owerful undergraduate research has found its place in 

western North Carolina, with UNC Asheville, the 

state’s designated public liberal arts institution and 

home to the National Conference on Undergraduate 

Research, offering opportunities for hands-on discoveries across 

the arts and sciences. More than 60% of students complete 

original research or creative projects by the time they graduate, 

and they take that experience from the classrooms to their 

careers; some students also gain publication credentials before 

graduate school. 

Laser focus 

The undergraduate research program at UNC Asheville 

offers first-hand knowledge in a variety of fields, all guided by 

expert faculty who let the students take the lead —students 

such as Robyn Lewis, who has an irresistible enthusiasm for 

research. On campus, she’s part of a continuum of students 

engaged in physics experiments using a student-built infrared 

carbon-dioxide laser to produce a form of carbon, called 

graphene, on polyimide film. Large-scale production of 

graphene is currently difficult and cost-prohibitive, but as 

an exceptionally strong and conductive material, it has the 

potential to be useful in bioengineering and energy storage, 

among other fields.

“Not only do we have a good physics department, but we 

have a physics department that has really cool stuff, and 

we’re doing really neat experiments,” Lewis says. “Being able 

to form graphene would just be the first step in a lot of 

potential research.”

Further testing can help determine the value and variations 

in electronic capability, but the results are already apparent. 

Lewis presented her research at NCUR, along with 4,000 

scholars from across the nation who convened at UNC 

Asheville for the 30th anniversary meeting.

The science of the brain

Psychology student Elliot Nauert, who focused his research 

on the effectiveness (or rather, ineffectiveness) of cognitive 

“brain-training” games, such as the popular Lumosity program, 

also shared his findings at NCUR. 

Nauert worked for two years on his research, comparing 

participants who engaged in game-based cognitive training 

activities three to five times a week for six weeks, including 

programs offered by cognitive-training developers.

Thoughtful research
Undergraduates research and portray the workings of the human brain, presenting their work 
on a national stage.

UNC ASHEVILLE     RESEARCH
NORTH CAROLINA
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“We wanted to 

look specifically at 

Lumosity, since 

that’s the most 

popular one,” 

Nauert says, “and 

then also compare 

it to doing things 

like Sudoku or 

crosswords 

regularly.”

Nauert and his 

faculty mentor 

Patrick Foo, 

associate professor 

of psychology, said they were surprised  

by the results based on the initial literature 

review. Developers and marketers have claimed 

that Lumosity games can help users perform 

better at work and in school and reduce or delay 

cognitive impairment associated with age and other 

serious health conditions. 

“From the beginning of the six weeks to the end of 

the six weeks, overall, everyone got better at the tests — a 

little bit better — it was a very small effect,” Nauert says. 

“But none of the training groups did any better than any 

of the other ones.”

Based on his research, Nauert says engaging in some 

sort of cognitively stimulating or challenging task 

might improve your intelligence a little bit, but 

you’re not really doing yourself any extra favor by 

paying for game-based programs.

The art of the mind

Looking at the brain, or more specifically 

at human reactions, has been the focus  

of UNC Asheville art student Kristin 

Sorensen, who also presented her 

undergraduate research at NCUR, 

incorporating psychology research 

into her art project. Using a 

combination of her studies in  

art and biology, Sorensen 

explored empathetic 

reactions “on an 

anatomical, biological 

level,” in order to create artistic depictions of emotion that 

evoke an empathetic response in her audience.

“I realized, ‘Oh! Mirror neurons are why we can empathize,’” 

Sorensen says. “How does that work? And what does like look 

like? And what does it look like when someone’s not 

empathetic and they have no ability to empathize? How 

does that manifest itself?”

Sorensen created representational figurative drawings using 

charcoal, graphite and encaustic — beeswax mixed with resin. 

She said her research is important because empathy helps 

people understand and relate to another’s plight, better 

understand personal emotions and have healthier and more 

successful relationships.

UNC Asheville
1 University Heights, Asheville, NC 28804

828.251.6600 • www.unca.edu/
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O
ne of the nation’s 10 top research universities, 

University of North Carolina at Chapel Hill is a 

trusted partner for industries seeking everything 

from breakthroughs in big data management to 

cures for the world’s deadliest diseases. UNC tackles these 

challenges with multidisciplinary teams of top scientists whose 

diverse perspectives yield outside-of-the-box solutions. Funding 

from industry for research at UNC has grown in recent years, 

and topped $38 million in 2015.

Personalized cancer treatment through big data and 

precision medicine

Not everyone diagnosed with cancer responds well to the 

standard course of treatment: surgery, chemotherapy, and 

radiation. Novel approaches targeting cancer-causing genetic 

mutations are on the rise, but researchers need to know 

quickly and precisely which treatments will work for which 

patients. UNC’s Lineberger Cancer Center is exploring 

ways doctors can use giant health datasets processed by 

the IBM super-computer Watson to customize care and 

treatment for patients. 

The Lineberger team is training Watson to recommend 

treatment options for patients who respond poorly to 

traditional therapies. During its training, Watson will be 

learning which drug regimens have worked best for various 

types and stages of cancers when analyzed alongside patient 

genetic data. Harnessing the processing power of IBM’s 

Watson can cut the time required to analyze genetic profiles 

and cross-check medical literature from weeks to minutes. 

Once the team has completed Watson’s training, doctors plan 

to put the super-computer to work with patients in a clinical 

trial. The end goal for UNC’s medical and data scientists is an 

algorithm that can recommend — based on genetic DNA and 

RNA information unique to each patient — the precise 

personalized therapy that would be best. 

UNC scientists partner with Apple to unravel mysteries 

of postpartum depression

Postpartum depression affects at least one in every eight 

women after the birth of a child. Working with Cupertine, 

Calif.-based Apple Inc. and its ResearchKit software – an 

open-source product for developing iPhone apps – scientists 

Improving lives
UNC Chapel Hill finds solutions for industries, from big data management to cures for diseases.
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at the UNC 

School of 

Medicine have 

designed a 

highly efficient 

mobile tool to 

gather data on-the-

go from the iPhones 

of clinical trial 

participants, avoiding 

the need for costly and 

time consuming exam 

room visits. The tool is a 

part of a UNC study to 

identify genetic predispositions 

to post-partum depression. It is 

used to recruit, screen and gather 

data from a large number of study 

participants. Information about 

participants’ activities and moods is 

gathered remotely through an app and 

analyzed against personal genetic data 

collected in-home through an NIMH kit. 

UNC scientists worked closely with 

Apple representatives to design the new 

app, called PPD Act. The innovative tool 

inspired scientists in Australia and 

United Kingdom to adopt it for similar 

studies, leading Apple to feature PPD Act in a world-wide 

global announcement. Following that publicity, scientists 

in other countries reached out, wanting to deploy it in 

more studies.  

The clinical trial, a partnership between UNC and the 

global nonprofit Postpartum Depression Consortium, 

seeks to engage 100,000 participants. It aims to shed light 

on which particular mothers are genetically at risk for 

postpartum depression, enabling doctors to begin therapies 

prior to birth to minimize the impact of the disorder.

Targeted therapies increase quality of life for  

diabetes patients 

Type 1 diabetes has no cure and can be life-threatening. The 

disease causes the body’s immune system to mistakenly attack 

and kill pancreatic cells that produce insulin — a hormone 

essential for life. Currently, treatment for T1D is imperfect 

and burdensome, requiring patients to monitor and carefully 

calculate doses of insulin throughout the day. A better way is 

on the horizon. 

To revolutionize treatment of this form of diabetes, UNC 

faculty have partnered with JDRF, the world’s leading funder 

and advocate for T1D research, and pharmaceutical giant 

Sanofi, a global manufacturer of insulin. This joint research 

collaboration aims to develop glucose responsive insulins and 

address the shortcomings of current insulin therapy through a 

device that reliably maintains blood sugar levels in a safe range, 

reduces dosing frequency and eases the daily burden on patients 

of managing their T1D. 

Under the partnership with JDRF and Sanofi, biomedical 

engineer Zhen Gu, an assistant professor in the Joint 

UNC/N.C. State Department of Biomedical Engineering, 

will develop special GRI patches that, when placed on the body, 

can detect increases in blood sugar and, in response, secrete 

proper and timely doses of insulin. Gu was named one of MIT 

Technology Review’s “Innovators Under 35” in 2015 for his 

work developing novel drug-delivery systems for treating cancer 

and diabetes.

UNC Chapel Hill Office of the 
Vice Chancellor for Research
Chapel Hill, NC

919-962-1319  •  research.unc.edu

UNC research
and startups 
adds $2.6 billion
and more than 
28,000 jobs to 
North Carolina’s
economy.*
* FY 2013

Joonhyung Cho
Industry Research 
Partnerships
joonhyung.cho@unc.edu

Bryant Moore
Commercialization 
Partnerships
bryant.moore@unc.edu

Jeff Sackaroff
Industry Workforce
Services
Jeff_sackaroff@unc.edu

Joyce Tan
Public-Private
Partnerships
joyce_tan@med.unc.edu

Interested in working with UNC?
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W
hen the concept of the Energy Production 

and Infrastructure Center was born, the 

Charlotte region was on the brink of being a 

major energy hub. Fast forward nine years 

and the region is home to more than 260 companies and 28,000 

workers that are tied directly to the energy sector, and the 

region is the country’s new energy capital. EPIC has played a 

pivotal role in this designation by working closely with the 

energy industry in almost every aspect related to energy. With 

research in energy storage, renewables, analytics, power 

infrastructure, environmental impacts, precision metrology  

and grid modernization, EPIC is leading the way on important 

energy and power research. Located on the campus of UNC 

Charlotte, EPIC’s 200,000-square-foot building houses more 

than 50 state-of-the-art laboratories and is home to the 

civil, environmental, electrical and computer engineering 

programs of The William States Lee College of Engineering and 

provides the laboratory and classroom space needed to develop 

new energy solutions. 

One exciting example of the research taking place at EPIC is 

Staked Value Proposition for Energy Storage. The applications 

in which energy storage systems are used hold considerable 

value to energy producers, grid operators and in turn, energy 

consumers. It has been identified that there is a concurrent 

need to quantify the “value” of grid-level storage in the various 

services it provides to the grid, individually and in multiple or 

“stacked” services, where a single storage system has the 

potential to capture several revenue streams to achieve 

economic viability. This is important now as the cost of storage 

systems decline to attractive levels. The work performed by 

EPIC in collaboration with Duke Energy shows a new 

predictive, multiple-function battery energy storage 

management architecture providing an increased value stream 

optimization. An optimized Energy Storage System Stacked 

Application Controller has been designed and perfected over 

three years, with filed patents, and is now available for 

commercial use.

To focus and concentrate the applied research of more than 

75 EPIC faculty members, students, and industrial partners, 

research programs within EPIC are organized into seven 

Research Clusters (Grid Modernization, Large Energy 

Component Design and Manufacturing, Energy and 

UNC CHARLOTTE     RESEARCH
NORTH CAROLINA
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UNC Charlotte’s EPIC is growing the state’s energy sector with workforce 
and new technology.
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Environment, Renewables and Energy Efficiency 

Devices, Power Infrastructure Development, Energy 

Analytics and Markets, and Transportation Energy). 

Through these clusters, EPIC interdisciplinary researchers 

collaborate with industry to work on solving some of today’s 

most difficult energy challenges. 

EPIC laboratories provide faculty, students and businesses 

the ability to conduct ground-breaking research. Outstanding 

laboratory features of EPIC include:

HIGH BAY STRUCTURES LABORATORY: It has a 92-foot by 47-foot 

strong wall, two overhead traveling 30-ton cranes, networked 

3-D shaker tables, high-impact sensing and 3-D laser-based 

optical tracking instrumentation.

DUKE ENERGY SMART GRID LABORATORY: With a real-time data 

system simulator (RTDS), phasor measurement units and a 

host of simulation software packages and hardware 

equipment, it’s used to analyze and visualize system grid 

conditions for distribution and transmission networks.

 

ENVIRONMENTAL LABORATORY: A set of environmental 

laboratories, it’s designed to foster interdisciplinary 

collaboration among faculty and students in areas 

including environmental impact assessment, 

air quality monitoring, stream restoration, 

recreational water safety and wastewater 

treatment. 

SIEMENS LARGE MANUFACTURING 

LABORATORY: It includes a temperature 

controlled, vibration isolated 

enclosure with a large Leitz PMMf 

Coordinate Measuring Machine 

that makes highly precise 

dimensional measurements of 

large components.

PHOTOVOLTAIC TECHNOLOGY RESEARCH LABORATORY: A world-

class research and education program designed to give the U.S.  

a competitive advantage in the fields of photovoltaic science, 

engineering and technology. 

DUKE ENERGY POWER SUITE: It includes the Power Distribution 

Systems Laboratory, Power, Energy and Intelligent Systems 

Laboratory, Industrial Controls and the Electrical Machines, 

Drives and Protection Laboratory.

MATERIALS CHARACTERIZATION LABORATORY: It’s used for energy 

research through materials testing. The MCL can test materials 

in a variety of environments to measure the effects of stress and 

their durability.

FLEXIBLE POWER LABORATORY: It offers a secure environment 

to conduct standard compliance as well as functional 

performance testing of power and energy components and 

systems in 5 MW, 5 kA and 150 kV range. This lab provides a 

test and precertification environment for low/medium-

voltage equipment. 

AREVA POWER SYSTEMS TEACHING LABORATORY: It’s an 

interactive educational facility for experiments covering basic 

electromagnetic principles and the operation, control and 

protection of electrical power systems.

EPIC is poised to be a leader in energy research. And with 

valuable industry partnerships, stellar faculty and the strong 

support of  UNC Charlotte, it will continue to grow a new 

generation of energy professionals, expand their research 

capabilities and draw industry to the region. For more 

information, visit epic.uncc.edu.

UNC Charlotte
9201 University City Blvd.

Charlotte, NC 28223

704-687-8622 • uncc.edu 

EPIC
704-687-5614 • epic.uncc.edu
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U
NC Greensboro laboratories extend far beyond 

campus borders. Faculty, students and staff are 

translating research into practice and placing a 

premium on economic and community 

partnerships to create collective impact. From incubating 

innovation in the heart of the city to discovering drugs in nature, 

UNCG researchers and their partners have their feet firmly 

planted in the real world.

New drugs in nature

At the UNCG Natural Products and Drug Discovery Center, 

white, fluffy Penicillium restrictum sits in a petri dish. The fungus 

has adorned itself with red, jewel-like droplets of liquid. Within these 

droplets is the compound omega-hydroxyemodin – OHM – which 

may be the next lead against drug-resistant bacterial infections.

Researchers at the center have found OHM inhibits the virulence 

of drug-resistant staph infections in mice – giving mouse immune 

systems the time they need to fight off the aggressive bacterial invaders.

 But the OHM finding is itself just a droplet in the center’s world of 

data and discovery. The center boasts a library of more than 900 fungi 

– many existing nowhere else in the world – that produce well over 

10,000 different chemical compounds. UNCG scientists work daily to 

isolate and identify these compounds with the goal of developing new 

treatments for infectious disease and cancer.

 The center’s Triad Mass Spectrometry Facility, representing a 

collection of equipment and expertise unique in the Southeast, helps 

these scientists accomplish what few others can and has quickly garnered 

the center a national reputation for excellence in cutting edge natural 

products and medicinal chemistry research.

The latest result of that reputation and hard work is a collaboration 

with the University of Washington and Washington State University 

to establish an NIH Center of Excellence for Natural Product Drug 

Interaction Research. UNCG, which serves as the analytical core of the 

Cures take 

collaboration 
And some good galoshes.

Dr. Nicholas Oberlies directs 

the UNCG Natural Products 

and Drug Discovery Center. 

Center industry partners 

include Syngenta, Proctor and 

Gamble, Hillsborough-based 

biotechnology company 

Mycosynthetix and farmers 

throughout western North 

Carolina.
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partnership, is specifically taking aim at one of the largest 

limitations to natural products research – inconsistencies in 

sample quality and methods that can produce inconsistent 

data. The new study will establish a set of best practices for 

future clinical trials of dietary supplements.

Innovating downtown

In 2014, UNCG Associate Vice Chancellor for Economic 

Engagement Bryan Toney introduced Greensboro serial 

entrepreneur and developer Andy Zimmerman to Christopher 

Gergen, a founding partner of HQ Raleigh, the capital’s shared 

workspace for entrepreneurs. Zimmerman saw the HQ 

concept’s potential to cultivate, assembled a team and went to 

work. Since its launch in 2015, HQ Greensboro has quickly 

helped establish the southern end of downtown Greensboro as 

an “innovation district.” 

 UNCG was an early supporter and anchor tenant of the 

11,000-square-foot co-working space, linking up with N.C. A&T 

State University to launch a joint University Engagement Office 

that brings university resources into the community. The UNCG 

Office of Innovation and Commercialization also opened an office 

at HQ Greensboro for university spinouts.

  In its first year, HQ Greensboro has attracted more than 100 

members and has seen extensive use by startups, nonprofits, 

economic developers, civic organizations and others. The 

atmosphere is energetic and stimulating and is resulting in 

increasing numbers of “happy collisions” or serendipitous 

interactions between people from the public, private and 

education sectors. New partnerships are formed. New 

projects are initiated. New funding opportunities 

materialize. And new careers are launched.

 UNCG Art Department Head Lawrence Jenkens 

was one of those inspired. This year he established 

the Greensboro Project Space in a building near 

HQ Greensboro to bring UNCG’s artistic 

exhibits, activities and talent to the com-

munity. Greensboro Project Space shares a 

roof and ethos with The Forge, Greensboro’s 

new makerspace.

 So far, more than 300 students, 230 

faculty members and 470 community 

members have participated in activities 

led by UNCG at HQ Greensboro. And 

Sara Pilling-Kellogg, a 2016 UNCG 

master’s in public affairs alumna, just 

became HQ Greensboro’s new director. 

Partnerships and tools to address critical issues

•	 Joint School of Nanoscience and Nanoengineering. The N.C. 

A&T and UNCG interdisciplinary school dedicated to academic 

and industrial research and development houses a host of 

specialized nanotechnology resources, including the largest 

helium ion microscope in the Southeast. The NSF recently 

selected JSNN and Georgia Tech to establish the Southeastern 

Nanotechnology Infrastructure Corridor. The project gives 

Southeastern companies and other organizations interested in 

developing technology through nanostructure fabrication open 

access to JSNN facilities and expertise.

 

•	 Global Opportunities Center. Initially developed through a 

collaboration of UNCG, other Greensboro-area higher education 

institutions and community partners, the winning “Strong Cities, 

Strong Communities” Competition entry was recently launched 

to converge existing strengths and brand Greensboro as a 21st 

century global community.

 

•	 Nonprofit Evaluation Support Program. The UNCG Office 

of Assessment, Evaluation and Research Services and the SERVE 

Center offer evaluations to strengthen donor stewardship and 

funding applications. Developed in response to needs identified 

by the Guilford Nonprofit Consortium, the program provides 

everything from survey creation to data analysis at a rate 

accessible to nonprofits. 

Dr. Nadja Cech and her students 

discuss natural products 

research with UNCG Chancellor 

Franklin Gilliam Jr. Cech, who 

currently supervises a group of 

12 undergraduates, graduate 

students and postdoctoral 

research associates, recently 

received an NIH T32 predoctoral 

training grant, reflecting her 

outstanding reputation for 

mentorship as well as research.

UNCG Office of Research and 
Economic Development
1400 Spring Garden St, Greensboro, NC 27412

shelton@uncg.edu • research.uncg.edu
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