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SEE HOW WE’RE CHANGING THE GAME IN HEALTHCARE EDUCATION AT ROSALINDFRANKLIN.EDU

HOW DID ONE DOCTOR 
TAKE ON THE CHALLENGE TO 
MAKE PRO FOOTBALL SAFER?

HE TACKLED IT.

In 2008, Dr. Michael Kordecki (DPT ’03), physical therapist and 
former pro football athletic trainer, took part in a panel on spinal 
injuries. After hearing horrifying accounts of on-the-fi eld injuries, 
participants were left with one thought, “Somebody has to design 
better equipment.” 

As an expert in emergency care of cervical spine injuries, Dr. Kordecki 
took this as a personal challenge and designed a game-changing 
shoulder pad technology used today by many professional teams that 
allows fast, life-saving, on-fi eld access to chest and airways.

We’re not surprised. Like our namesake, whose discovery led to 
the single most important advance of modern biology, Rosalind 
Franklin University is leading the way through our pioneering 
model of interprofessional healthcare education and the study of 
population health management.

Our researchers, educators, students and graduates 
take on the challenges of the future every day.
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ROSALIND FRANKLIN UNIVERSITY IS SET TO EMBARK ON A NEW VENTURE, 

ONE WE ANTICIPATE WILL SERVE AS A SPRINGBOARD FOR OUR BASIC SCIENCE 

DISCOVERIES INTO MARKETABLE THERAPEUTICS, ECONOMIC DEVELOPMENT 

FOR OUR REGION AND INCREASED MENTORING AND SUPPORT FOR 

ENTREPRENEURIAL-MINDED STUDENTS.

Our Innovation and Research Park, which will soon begin construction, is evidence of our 

unwavering commitment to the discovery of new knowledge through scientific research. Our 

research in basic and applied science is an investment in human health and well-being. It forms 

the foundation for new drugs, new understanding of disease, safer care and better outcomes. 

It offers hope.

The new building will be the nexus of interdisciplinary academic and industry research, 

innovation and entrepreneurship. It will offer a stimulating, collaborative environment for 

bright and determined academicians and industry professionals who will 

work together in the conception, development and commercialization of our 

research faculty’s biomedical innovations and breakthroughs. It will offer 

the opportunity to take risks, to step outside our comfort zones, to build 

interprofessional teams and to mentor and be mentored.

This expansion is important for another reason. It drives a stake into the ground 

for the next generation of science at RFU and reaffirms our commitment to 

our core values of excellence, scholarship and innovation. It’s a symbol of our 

perseverance as an institution and as healthcare educators, professionals and 

students who, in the face of inevitable pressures and setbacks, build resilience 

through our shared mission and vibrant community.

This issue of Helix speaks powerfully to the fact that it takes a global 

community of investigators to ask questions and — study by study — inch 

toward the answers that, ultimately, diminish the disease and disparity that 

threaten human health and well-being.

Our researchers are working in powerful, interdisciplinary collaboration 

to design new drugs for heart disease, cancer and HIV/AIDS; to improve 

survival among those stricken with cardiac arrest and massive pulmonary 

embolism; to cure neurodegenerative diseases like Alzheimer’s, Parkinson’s 

and Huntington’s; and to develop new tools that elucidate cellular behavior 

and gene expression in the brain and throughout the body. 

Our encouragement of entrepreneurship, the freeing of our findings from 

the lab — developing them, marketing them and sending them into the world 

where people desperately need better care and better cures — brings full 

circle our mission to serve the population through interprofessional education 

and the discovery of knowledge dedicated to improving wellness.

In every new venture and discovery, we seek to stay true to that calling. 
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TOTAL AND FEDERAL RESEARCH DOLLARS PER YEAR
An 80 percent increase in extramural funding over 9 years.

   Total Research Dollars

  Federal Research Dollars

* As of June 30, 2017, also includes    
  recommended awards
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MENTORING UNDERGRADUATE AND HIGH SCHOOL STUDENTS 
IN OUR RESEARCH LABORATORIES
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HELIX  SUMMER 2017  3

R F U  R E S E A R C H

rfums_HELIX_smr17_final.indd   3 7/27/17   12:56 PM



KILLING 
CANCER

J O H N  K .  B U O L A M W I N I ,  B P h a r m ,  P h D
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THE QUESTION: 
WHAT’S THE STRUCTURE?

Former Vice President Joe Biden, champion of the $1.8 billion cancer “moonshot” 

named for his late son, told members of the American Association of Cancer 

Research in Washington, D.C., last spring that in the fight against cancer, a disease 

that “never surrenders,” the nation must be “unwilling to postpone, even for a 

second, to do all we can, for as long as it takes.” 

John K. Buolamwini, BPharm, PhD, who attended the conference, has been doing 

battle with cancer for almost 30 years. He works to identify novel drug targets and 

discover compounds that can weaponize the body against an enemy that uses its 

host’s own cells, pathways and viral vectors to survive, multiply and kill.

“Cancer is a hydra-headed problem,” he said. “You think you have a 

handle on it, then something appears. It’s really a game of whack-

a-mole. You hit it in one place and it pops up in another.”

Dr. Buolamwini, professor and chair of pharmaceutical sciences 

in the College of Pharmacy, worked with an interdisciplinary 

team of scientists in discovering a new class of small molecule 

inhibitors of the rogue, cancer-causing protein MDM2, which 

opposes the effects of the famous tumor suppressor p53, 

a gene that is thought to regulate the cell cycle and stop 

damaged cells from dividing. The team identified a compound, 

SP141, which actually binds to MDM2 and causes it to degrade, 

followed by a cellular version of a garbage haul-away. Previous 

MDM2 inhibitors targeted the interaction between MDM2 and p53 and 

were found ineffective against cancers with mutated or deficient p53.

“It’s the difference between shackling the enemy and killing it,” said Dr. 

Buolamwini, who noted that the struggle to find inhibitors of MDM2 began in the 

early to mid-1990s. 

SP141, as reported in the journal Gastroenterology in 2014, reduced levels of MDM2 

in pancreatic cancer cell lines and inhibited the growth of pancreatic tumors in mice.

Another paper in the journal Nature Communications reported SP141’s ability to 

degrade MDM2 and delay breast cancer progression and reduce its metastasis. A 

still more recent paper reports that a series of compounds, including SP141, also 

works against breast and colon cancer. 

Dr. Buolamwini was born and raised in Ghana, West Africa. He recalls impatiently 

waiting for his formal education to begin.

“I got a little school bag and told my father, ‘Take me to school!’ I earned 

scholarships and chemistry kept me going. I loved that you can create something 

new. I tell graduate students working on research projects, ‘If you make a new 

compound today, no one has ever made that compound before.’ We’re discovering 

something that we hope will have utility in disease, but we don’t really know what 

fate lies ahead of it.”

The new compound SP141 is just such a discovery.

“We didn’t know what it was going to do,” said Dr. Buolamwini, who collaborates on 

cancer drug development with a biologist at Texas Tech University. “We still don’t 

know where it’s going to end up. I find that exciting. My problem is not that I can’t 

make a compound, it’s which compound should I make?”

Inset above: The surface of a protein drug target, with a designed compound (pink) bound in the pocket.
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Ninety percent of new drugs fail in the clinical 

trial phase, evidence, Dr. Buolamwini says, 

that “there’s still too much trial and error” in 

drug development.

“Drug discovery and development are very 

risky,” he said. “Companies are trying to 

balance risk and cost.”

He was an early adopter of computer-aided 

design (CAD) as a powerful tool for his 

molecular manipulations. 

“I tell my students, ‘My career was made by 

CAD,’” he said. “I’m a medicinal chemist. 

I can make a compound if I really want to 

make it. But I need to know that I’m making 

a compound that could be useful as a drug.”

With this technology, he can model the 

molecular structure of the compounds bound 

together with MDM2.

“It’s very helpful to have a structural picture, 

because you know where things can fit,” he 

said. “If there’s a structure, I want to know it. 

If the FDA approves a drug, my first question 

is, ‘What’s the structure?’ I want to know what 

that compound looks like.”

SP141 still needs plenty of work before it 

can be considered for an investigational 

drug application.

“We’re still looking at how it gets into the 

tumors, how much is there, its toxicity,” Dr. 

Buolamwini said. “If those appear to be positive, 

we will apply to the FDA to begin clinical 

studies at phase 1, usually not to measure the 

drug’s effect, but to ascertain safety.”

Dr. Buolamwini’s lab also makes, modifies and 

tests compounds for the potential treatment 

of Alzheimer’s, heart disease and HIV/ 

AIDS. He’s also investigating how to protect 

mitochondria from drug toxicity.

His deep commitment to and collaboration 

in front-end drug development, his books 

on novel cancer drug discovery, his dogged 

persistence — before electronic grant 

submissions, he once woke his two small 

children, put them in the car and drove to a 

FedEx many miles away to overnight a grant 

application by midnight — have contributed 

to molecular-targeted, lifesaving treatments 

for certain malignancies such as chronic 

myelogenous leukemia and lung cancer.

“My product is not a drug on the market per 

se, though I feel I have contributed to some 

of the drugs in the clinic,” Dr. Buolamwini 

said. “My product is information to fuel drug 

design, drug discovery, drug development. 

Companies study our publications to find out 

what is possible. We’ve shown we can design 

compounds that can kill cancer and we can 

design compounds that treat Alzheimer’s in 

mice. If we keep moving forward, the possible 

becomes real.” 

“We’ve shown we can 
design compounds 
that can kill cancer 
and we can design 
compounds that treat 
Alzheimer’s in mice. 
If we keep moving 
forward, the possible 
becomes real.”

JOHN K. BUOLAMWINI, BPharm, PhD

Above right: 
Professor John K. Buolamwini, professor 
and chair of pharmaceutical sciences, 
and, from left, Research Associate 
Hemantkumar Deokar, PhD, and 
Mithun Raje, PhD, postdoctoral research 
associate, pictured with a recent university 
investment in the department: a high-
resolution nuclear magnetic resonance 
(NMR) spectrometer. The machine helps 
determine the structure of small molecules. 

Inset above: Dr. Buolamwini in his lab.
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DEDICATED TO 
IMPROVING CANCER 
TREATMENT
OLSI GJYSHI, WHO GRADUATED ON JUNE 2 WITH A COMBINED MD/PhD 

DEGREE, EXEMPLIFIES THE NEXT GENERATION OF PHYSICIAN SCIENTISTS 

WHO WILL TRANSFORM THE PRACTICE OF MEDICINE BY THE POWER OF 

THEIR QUESTIONS. HERE, THE YOUNG DOCTOR, WHO IN 2018 WILL BEGIN 

A PRESTIGIOUS RESIDENCY IN RADIATION ONCOLOGY AT MD ANDERSON 

CANCER CENTER IN HOUSTON, TX, OFFERS A GLIMPSE INTO AN ARDUOUS, 

BUT REWARDING JOURNEY.

My interest in medicine and science 

stems from the ever-increasing 

complexity of human life and biology 

that I first studied at the Petro Nini 

Luarasi High School in my home 

country of Albania. I was fascinated 

with Alexander Oparin’s theory in “The 

Origin of Life” that life first began as 

simple metabolic reactions 4 billion 

years ago.

Fast-forward 4 billion years, and I am 

standing at the bench in a Chicago 

Medical School microbiology and 

immunology lab, engrossed in my PhD 

project. I am using an HIV-like virus 

as a tool to fight a different type of 

virus that causes cancer in humans. I 

am fighting fire with fire, disease with 

vector — to save precious life.

The cancer-causing virus is Kaposi’s 

sarcoma-associated herpesvirus 

(KSHV). It is one of the seven human 

viruses known to cause cancer. Others 

include: human papilloma virus (HPV), 

which causes cervical cancer; hepatitis 

C and B viruses, which cause liver 

cancer; Epstein-Barr virus, which causes 

several types of lymphomas; human 

T-cell lymphoma; and Merkel cell, which 

can cause a rare, lethal skin cancer.

My interest in virus-associated 

cancers grew from my early research 

internships at the Scripps Research 

Institute and Harvard Medical School. 

My curiosity deepened in my first 

year at Chicago Medical School, 

during a summer internship at MD 

Anderson Cancer Center, where I 

investigated the potential role of 

human cytomegalovirus in causing 

glioblastoma, the most lethal type of 

brain tumor.

As a Franklin Fellow at RFU, I worked 

at North Chicago High School to 

increase awareness about cancer-

causing viruses and how to prevent 

their infection. I also established a free 

HPV vaccination program through our 

Interprofessional Community Clinic. 

My goal was to reduce the incidence of 

cervical cancer in North Chicago, which 

is currently twice the national average.

My path to the field of cancer research 

and clinical oncology has been long 

and often difficult. My commitment was 

shaken when I lost a very close family 

member to the same disease I dedicated 

my life to fighting. Seeing the physical 

and emotional harm cancer can inflict 

on a human being undermined my 

confidence in medicine and science. 

But with time, my uncertainty turned 

into determination to become part 

of a community whose sole goal is to 

improve cancer treatment.

I look forward to being there for my 

future patients and to carrying forward 

the interprofessional vision of RFU. 

“As a Franklin Fellow at RFU, I worked 
at North Chicago High School to increase 
awareness about cancer-causing viruses 
and how to prevent their infection.”

OLSI GJYSHI, MD, PhD

O L S I  G J Y S H I ,  M D ,  P h D
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FIGHTING 
INFLAMMATORY 
CANCERS
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“I’m looking to 
interrupt the 
metabolic pathways 
by discovering 
the enzymes that 
will block the 
proliferation and 
advancement of 
cancer cells.”

NEELAM SHARMA-WALIA, PhD

THE QUESTION: 
CAN WE BOOST THE BODY’S ABILITY TO FIGHT CANCER?

Human pathology can help tell the story of our lives, a biological fact discovered by Neelam 

Sharma-Walia, PhD, during her postgraduate research.

“I was studying how plaques form in the aorta,” she said. “That really intrigued me; 

how the lipids or fats in our diet lead to a lot of inflammation inside the aorta. 

I could see it. The aortas I examined were filled with macrophages [a type 

of white blood cell that feeds on cellular debris] that were loaded with  

cholesterol and lipids.

“I could see how important the environment is,” Dr. Sharma-Walia 

said. “There is a proven link between cancer and obesity and high 

BMI (body mass index), which causes so much injury in the cells 

and is closely related to anxiety and depression, the evidence tells 

us. Eating, of course, is associated with pleasure and comfort, but 

it comes with its own risks.”

In staining the plaques clogging an aorta, Dr. Sharma-Walia, 

associate professor of microbiology and immunology at the 

Chicago Medical School, discovered multiple types of cells that were 

not indigenous to the artery.

“That meant that the microenvironment of inflammatory cytokines [small 

proteins, secreted by cells that affect the behavior of other cells] had allowed 

the movement of the immigrant cells toward the site of injury,” she said.

The discovery intrigued her and led her to ask an obvious but crucial question: Why were they 

there now, but not before? Her search for an answer brought her to the study of inflammatory 

breast cancer (IBC), a rare, highly metastatic form of the disease, caused by cancer cells 

blocking lymph vessels in the skin, which flourishes in a dynamic microenvironment that feeds 

inflammation and cultivates new blood vessels.

Inflammation is a common thread in other cancers Dr. Sharma-Walia studies, including the 

lesions and malignancy associated with Kaposi sarcoma (KS)-associated herpesvirus. She 

also researches primary effusion lymphoma (PEL), a large B-cell malignancy that commonly 

occurs in patients with immunodeficiency, especially in AIDS. Her investigation into why 

KSHV strategically cuts anti-inflammatory lipid mediators such as lipoxins during KS and PEL 

malignancies is funded by the NIH through 2021.  

Lipids play a key role in cancer metabolism and the development of tumors, particularly in 

inflammation-associated cancers characterized by an abundance of chemo-resistant cancer 

cells with stem cell-like properties. IBC and KS are especially “hungry” for lipids, an appetite 

Dr. Sharma-Walia is working to exploit. She’s starving the cancers by cutting off their food 

supply, which includes sugars and lipids.

“I’m looking to interrupt the metabolic pathways by discovering the enzymes that will block 

the proliferation and advancement of cancer cells,” she said.

Dr. Sharma-Walia has made her niche in the investigation of long-chain polyunsaturated fatty 

acids. Her research has shown that these lipids, even when present outside the cell in the 

microenvironment, police the activities of inflammatory cells that can help cancer develop.

“I’m interested in what’s happening both inside and outside the cell,” she said. “The material 

outside the cell is always knocking on the cell’s door, wanting to communicate, wanting to 

change the cell. That’s usually a normal, healthy interaction, except when things go wrong. My 

study of cancers involves all the components of immune cells and epithelial cells and a huge 

interplay of the inflammatory cytokines present in the microenvironment driving the lesion.”

Inset above: Immunofluorescence image 
showing nucleolin (red) and actin (green) 
staining  in inflammatory breast cancer cell 
line (SUM-149PT) derived from a patient 
with locally advanced primary human 
inflammatory ductal carcinoma. Nucleolin 
is overexpressed in many cancers. Cells 
are counterstained with the nuclear probe 
DAPI (blue).
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Her lab is collaborating with Lutheran General Hospital, Park Ridge, IL, and MD Anderson 

Cancer Center, Houston, TX, which are providing cell lines for work on endogenous 

anti-inflammatory molecules.

“Our body is making those molecules but not in enough quantity, and they’re not stable,” she 

said. “We need to discover a way to boost that process, supplement it from outside, so that we 

can better fight infections and our cells don’t go awry.”

Dr. Sharma-Walia’s pursuit of a career in scientific research began at age 19 when she lost her 

mother to a sudden infection and drug allergy.

“She always encouraged me to become an independent woman, something that was not 

common in India,” she said. 

Her path, supported by many, to fighting inflammatory cancers at the molecular level, 

inevitably winds toward therapies waiting to be discovered.

“We’re looking for biomarkers for these cancers that can be used for prognostic purposes,” 

she said. “We want to target them early in their development. In viral cancers, we need to 

target the viral life cycle, debilitating the virus, stopping it from replicating and progressing to 

lesion formation and lymphomas.

“Given the poor prognosis of inflammatory cancers, the future is for highly targeted 

therapeutics,” Dr. Sharma-Walia said. “We are paving the way for the development of those 

promising therapeutics and their eventual translation to the clinic.” 

“We are paving 
the way for the 
development of 
those promising 
therapeutics and their 
eventual translation 
to the clinic.”

NEELAM SHARMA-WALIA, PhD

Above right: Associate Professor Neelam 
Sharma-Walia, PhD, is one of many RFU 
faculty who teach and mentor the next 
generation of scientists, including, from 
left: summer intern Sabrina Najibi, a 
Lake Forest College senior; Asha Kumari, 
postdoctoral research associate; and PhD 
student, Miroslava Repak.

Inset, top: Immunofl uorescence image 
showing nucleolin (red) and actin (green) 
staining in infl ammatory breast cancer 
cell line (SUM-190PT) derived from a 
patient with primary human infl ammatory 
luminal breast carcinoma. Nucleolin is 
overexpressed in many cancers.

Inset, bottom: Colocalization experiment 
with immunofl uorescence staining of 
E-cadherin (red) and actin (green) staining 
in infl ammatory breast cancer cell line 
SUM-149PT. E-cadherin and actin 
colocalization (yellow) is the index for 
strong cell-to-cell adhesion and membrane 
integrity. Few spots of E-cadherin–actin 
colocalization (yellow) suggest loss of 
E-cadherin–actin association that can lead 
to weak cell-to-cell adhesion, increased cell 
motility, cancer progression and metastasis. 

190PT Nucleolin
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HEALTHY INFLUENCE
PSYCHOLOGIST KRISTIN SCHNEIDER, PhD, ASSOCIATE PROFESSOR AND 

ASSISTANT DEAN OF RESEARCH IN THE COLLEGE OF HEALTH PROFESSIONS, 

IS CONDUCTING INTERDISCIPLINARY RESEARCH AIMED AT THE PREVENTION 

AND TREATMENT OF OBESITY, WHICH IS ASSOCIATED WITH A HIGHER RISK OF 

CANCER, DIABETES AND OTHER ACUTE AND CHRONIC DISEASES.

Dr. Schneider works to understand the 

factors that influence physical activity 

and diet, and to design and test novel 

interventions to promote health and 

wellness. Her 2016 paper published 

in the journal Health Psychology, 

“Mechanisms of change in diet and 

activity in the Make Better Choices 1 

Trial,” examines theory-driven factors 

that supported behavior change 

in an intervention designed by her 

collaborator, Dr. Bonnie Spring, a 

professor at Northwestern University.

More than 200 people with unhealthy 

diet and activity behaviors received 

one of four interventions: (1) increase 

fruits and vegetables and decrease 

sedentary leisure time; (2) increase 

fruit and vegetable intake and physical 

activity; (3) decrease saturated fat 

intake and sedentary leisure time 

and (4) decrease saturated fat intake 

and increase physical activity. The 

interventions included three weeks of 

remote coaching supported by mobile 

technology and financial incentives.

The trial demonstrated greater diet 

and activity improvement among 

participants who were asked to 

eat more fruits and vegetables and 

decrease their sedentary leisure 

time. Participants who were asked to 

decrease their saturated fat intake and 

increase physical activity achieved the 

least diet and activity improvement.

Dr. Schneider examined which factors 

helped explain the diet and activity 

improvements observed in participants 

who were asked to eat more fruits 

and vegetables and decrease their 

sedentary time. She discovered that 

self-efficacy, or confidence in the ability 

to make a behavior change, was key.

“Self-efficacy is one of the most 

commonly supported factors for 

explaining improvements in health 

behaviors and a cornerstone of 

behavior change interventions,” she 

said. “Though the interventions also 

increased positive affect, craving for 

healthy behaviors and readiness for 

behavior change, these factors did 

not result in greater diet and activity 

improvement. Finding novel ways to 

increase the impact of these factors 

could strengthen the ability of the 

intervention to improve diet 

and activity.” 

“Self-effi cacy is one of the most commonly supported 
factors for explaining improvements in health behaviors 
and a cornerstone of behavior change interventions.” 

KRISTIN SCHNEIDER, PhD

K R I S T I N  S C H N E I D E R ,  P h D
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THE QUESTION: 
HOW WILL RFU’S BOLD PLAN FOR TECHNOLOGY TRANSFER IMPROVE THE HEALTH 

AND WELL-BEING OF ITS COMMUNITY?

Ground will be broken this fall for the university’s new Innovation and Research Park, which will 

provide state-of-the-art research labs and incubator space for faculty and commercial biotech 

startups, in addition to space for national and international life science firms.

The expansion, approved by the Board of Trustees on March 9, will spur collaboration among 

faculty and industry scientists, innovators and entrepreneurs with the goal of faster translation 

of Rosalind Franklin University’s nationally recognized research into  treatments for conditions 

that cause suffering for millions of people and their families, including Alzheimer’s disease, 

diabetes, cancer and mental illness.

“Our vision is to become the epicenter of the 

interface of research and development for 

academia, industry and startups in Lake County,” 

said Ronald Kaplan, PhD, executive vice president 

for research. “The park will create a synergy that 

will help spark new ideas and accelerate the 

development and marketing of our biomedical 

discoveries into lifesaving products.”

While Lake County has the highest concentration 

of bioscience companies in the Midwest, Dr. Kaplan 

said, efforts to commercialize basic science and 

translational discoveries have been limited by the 

lack of a centralized bio-startup ecosystem in the 

region. The park is expected to bridge that gap.

“There are six medical schools in Chicago, but 

Chicago Medical School at RFU is the only one in 

Lake County, precisely where industry resides,” said Michael Rosen, MBA, of Skokie-based Rosen 

BioScience Strategies, a consultant for the project. “The closer industry can get to knowledge 

and ideas, the better. The new park will make that physically happen. It will help move proven 

ideas for therapeutics from the lab to the marketplace.”

Science and technology parks across the nation are boosting local and state economies with the 

new tax revenue and jobs that are created when barriers to innovation are lifted.

Non-profit Lake County Partners estimates that the first phase of RFU’s park will create an 

estimated 498 new jobs and a total economic regional impact of $117 million per year. Long-term 

plans envision the possible addition of two more buildings. 

“We’re growing the knowledge economy, aligning science, technology and business,” Dr. 

Kaplan said. “We’re creating opportunity.”

“Every direct job in the life science industry generates at least three indirect jobs, including 

leisure, restaurant and other support services,” Mr. Rosen said. “This park will bring development 

to our local communities in need of good jobs.”

“It’s an investment in our research enterprise, but it’s also an investment in our neighboring 

communities, our county and northeastern Illinois,” Dr. Kaplan said. “If we can catalyze our 

broader vision, we can have tremendous economic impact on our region.”

Commercialization of academic research will also open potential new revenue streams for 

the university. The creation in 2016 of the Office of Technology Transfer and partnership with 

SmartHealth, a firm that specializes in activating life science companies, is already facilitating 

the founding of more biotech startups by RFU faculty, including NeuroLucent, which is working 

to develop compounds that show promise in preventing the progression of Alzheimer’s in its 

earliest stages.

Above: Ronald Kaplan, PhD, RFU 
executive vice president for research, left, 
and Michael Rosen, MBA, of 
Rosen BioScience Strategies.

Opposite page: Architectural rendering, 
aerial view, of planned Innovation and 
Research Park expansion.
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MICHAEL ROSEN

ROSEN BIOSCIENCE STRATEGIES

rfums_HELIX_smr17_final.indd   14 7/27/17   12:56 PM



“We’re building companies around intellectual property,” said Tom Denison, president of 

SmartHealth. “The process takes three years minimum to get moving. Once these startups are 

viable, they may attract the interest of and acquisition by a larger company. That revenue stream 

flows back into the university.”

RFU is working with not-for-profit TUFF, The University Financing Foundation, in the development 

and financing of the $50 million project. TUFF has built and managed successful science parks 

across the nation, including at Georgia Institute of Technology, University of Delaware, Louisiana 

State University and Florida Institute of Technology.

In its initial phase, the park will house up to 175 researchers focused principally on neuroscience 

and neurodegenerative diseases, such as Alzheimer’s, Parkinson’s, Huntington’s and 

muscular dystrophy. Investigations will also focus on genetic diseases, cancer cell biology, 

inflammation and proteomics — the large-scale study of proteins. In addition to opening 

new lines of collaboration, the co-location of labs based on disease focus will enhance 

competitiveness for federal grant funding and venture capital, and draw interest from 

potential philanthropic partners.

The four-story, 100,000-square-foot addition to the north side of the university campus will 

include state-of-the-art wet labs, offices, meeting rooms for small and large groups, and 

common areas on the first floor. Occupancy is expected by summer 2019. 
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“Companies coming out of RFU are in a great place — the center of the largest 

biotech cluster in the Midwest,” Mr. Denison said.

He points to a fertile, innovation-friendly environment in Lake County that 

includes numerous biopharma and biotech companies, entrepreneurs, 

executives, investors and potential customers.

“We have the makings of an ecosystem and RFU is going to be at the center of 

that ecosystem,” he said.

SmartHealth is working with three faculty startups and more are in the 

pipeline. The first to launch, the biotech firm NeuroLucent, was named a “Best 

University Startup” in 2016 by the National Council of Entrepreneurial Tech 

Transfer — the only Illinois-based firm selected for the honor. Founded by Grace 

“Beth” Stutzmann, PhD, associate professor of neuroscience, NeuroLucent 

will help move promising new therapeutics for Alzheimer’s disease into the 

pharmaceutical pipeline, including a compound created by an interdisciplinary 

team of RFU researchers, which could yield the first medication to effectively 

treat AD’s most devastating symptoms.

The new Innovation and Research Park will help break down the silos between 

academic disciplines and departments, industry and federal agencies — another 

key to successful startups.

“Biotech takes a long time,” Mr. Denison said. “There’s no perfect roadmap. But 

SmartHealth can accelerate the journey.” 

“We have the makings of an 
ecosystem and RFU is going to be 
at the center of that ecosystem.” 

TOM DENISON

SMARTHEALTH CO-FOUNDER

SMARTHEALTH
TOM DENISON, PRESIDENT AND CO-FOUNDER OF THE BIOTECH 

ACCELERATOR SMARTHEALTH, WHICH IS WORKING WITH THE UNIVERSITY 

TO HELP FACULTY NAVIGATE THE COMPLEX PROCESS OF TECHNOLOGY 

TRANSFER, DESCRIBES HIS FIRM AS “A STARTER FOR STARTUPS.”

From left: Tom Denison, president and founder, SmartHealth; 
Ronald Kaplan, PhD, RFU executive vice president for research; 
Michael Rosen, MBA, managing director, Rosen BioScience Strategies.
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THE QUESTION: 
NOT IF, BUT HOW WILL THE BRAIN AND NERVOUS SYSTEM BE REPAIRED THROUGH 

CELL THERAPY?

Human cells constantly replace themselves throughout the body — blood cells, skin, the lining 

of the stomach — but not in the brain, where the nerve cells age in place.

“Your neurons are as old as you are,” said Daniel Peterson, PhD, professor of neuroscience. 

“They don’t replace themselves, so cognition can decline over time. In a disease like Parkinson’s, 

they start dying. Eventually, so many die, function is lost.”

Dr. Peterson, director of the Center for Stem Cell and Regenerative 

Medicine, is working to activate the brain’s cells, expand their 

number and direct them to support the repair process. He’s 

collaborating with an international team of scientists to reprogram 

human cells into neurons, graft those neurons into animal brains 

and observe the reaction.

The repair, regrowth or replacement of cells, organs and tissues that 

are aging, damaged or diseased holds tremendous potential for 

human health. RFU research is advancing understanding in the field.

“We’re looking at the ability to engineer stem cells for targeted 

repair,” Dr. Peterson said.

Stem cells are powerful. They can develop into different cell types 

to repair tissue and replenish other cells. The center is focusing 

on the potential recruitment of stem cells from within the patient’s 

own body for new tissue regeneration. The same approach could 

be used for heart muscle, diabetes or wound healing. Progenitor 

cells, which descend from stem cells but are less versatile, are also 

a promising cell population for targeted repair. 

In adult tissue, stem cells hang out in the bone marrow, creating 

new blood cells. In the gut, they sit in the lining and churn out more lining cells. But in some 

other areas of the body — in the heart and the brain — the cells don’t regenerate. 

Dr. Peterson’s work has long garnered support from the National Institutes of Health (NIH). 

As an NIH staff scientist in neuroscience at the Salk Institute for Biological Studies in LaJolla, 

CA, he contributed to a 1998 landmark study that showed that the adult human hippocampus, 

the brain region that consolidates new memories and helps connect emotions to memory, 

supports adult neurogenesis, or neuron production.

“We had shown this happens in lab animals, but the key question was, does it happen in 

humans and we were able to show that,” Dr. Peterson said. “The short answer is yes, we can 

make it happen. This report has since been confirmed by other labs.” 

Working in collaboration, Dr. Peterson and a research team based at the University of Bonn 

in Germany demonstrated the integration of grafted neurons into brain circuitry of animal 

models in a paper published early this year in the journal Nature Communications. Using new 

tools developed by the Bonn researchers, including genetically altered rabies viruses, brain 

clearing technology and 3D whole-brain imaging through light sheet fluorescence microscopy, 

the team showed where the replacement neurons, grafted into mouse brains, connect to the 

host neural network. 

The stunning, high-resolution video of transplanted, glowing green neurons spreading across 

synapses to communicate with host neurons, which then also turn green, shows successful 

transplant connectivity “largely dictated by the circuitry of the target region,” according to 

the study’s authors.

“We’re looking at the 
ability to engineer 
stem cells for 
targeted repair.”

DANIEL PETERSON, PhD

Inset above: Two new nerve cells (green), 
created by reprogramming, nestled among 
previously existing neurons (blue) and 
supporting cells (red) in the cortex of the 
rat brain.
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“Our new reprogramming technology allows us to try to make neurons wherever they’re 

needed in the brain and we’re having some success,” Dr. Peterson said. “What we’re still 

trying to figure out is how to make enough of them and how to make them connect with 

the existing circuit.”

The team’s next step will use the same tools to investigate how best to wire human stem cell-

derived cells into the brains of mice, which serve as a surrogate for the human brain. 

“I think we’re on the cusp of the ability to engineer repair for tissue,” Dr. Peterson said. “It’s an 

exciting time. While there’s always been smart, capable scientists who’ve had great ideas to 

pursue, we’re fortunate now to have a lot of great tools that allow us to do more.”

Dr. Peterson recently secured $2.8 million in NIH funding over five years for the study 

“Reprogramming Cell Fate for Repair.” Reprogramming involves changing a cell’s identity 

by changing gene expression. Primary investigators on the study also include gene therapy 

expert Robert Marr, PhD, RFU associate professor of neuroscience, and two other colleagues, 

Oliver Brüstle, professor and director of the Institute of Reconstructive Neurobiology, and 

Professor Martin Schwarz at the University of Bonn.

RFU’s collaboration with Dr. Brüstle’s lab is rooted in the prestigious Fulbright Senior Scholar 

Award, which Dr. Peterson received in 2014 and used to support a sabbatical that yielded 

two papers, including the neural transplant study reported in Nature Communications 

and development of the framework, experimental models and grant proposal for the 

reprogramming project.

A former president of the American Society for Neural Therapy and Repair and an expert in 

confocal microscopy and design-based stereology, Dr. Peterson, who earned a PhD in anatomy, 

followed a path to regenerative medicine by asking profound and fundamental questions: How 

does an organism form? What’s the sequence of instructions that makes a heart or builds a brain?

“It was more intellectual curiosity,” he said. “I was trying to understand how this happened. 

But early on I came to realize that this knowledge could inform new therapies. Ever since I 

finished the doctorate, my focus has been a therapy-oriented approach to research.

“There are a lot of like-minded people out there who are pursuing fundamental knowledge 

with a very clear goal — contributing to better health.” 

“It’s an exciting time. 
While there’s always 
been smart, capable 
scientists who’ve had 
great ideas to pursue, 
we’re fortunate now 
to have a lot of great 
tools that allow us to 
do more.”

DANIEL PETERSON, PhD

Above: Professor Daniel Peterson, PhD, in 
the microscope room of the Center for Stem 
Cell and Regenerative Medicine.
 
Inset above: A rat brain, removed and 
ready for processing, awaits examination 
under the microscope.
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“There are a lot 
of like-minded 
people out there 
who are pursuing 
fundamental 
knowledge with a  
very clear goal — 
contributing to 
better health.”

DANIEL PETERSON, PhD

EXPERIMENTAL DESIGN

A  Retroviral cloning of developmental genes

B  In vitro screen for neuronal conversion

CHARACTERIZATION OF ADULT CORTICAL OPCs

Top: Dr. Peterson and his collaborators are using reserve progenitor cells already in the brain and recruiting them into new 
neurons through the following steps: (A) copy the genetic instructions that form the developing brain and apply them to progenitor 
cells; (B) isolate from the brain and grow in a dish. When the genes that work best for making new neurons are determined, those 
genes are delivered into the intact brain; (C) reprogram new neurons from progenitor cells already present in the brain.

Bottom: The progenitor cells (OPCs) isolated in the second step above (B) are studied in cell culture to validate their identity.  
A variety of markers are used (shown in various fluorescent colors) and the amount of overlap the cells have with the right 
markers and exclusion of incorrect markers confirms that the right cells have been isolated for testing.

C  In vivo reprogramming
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“It looks like the stem cell populations are 

actually hurt by diabetes,” Dr. Peterson 

said. “Normally, they’re fixing the wear 

and tear, but they’re not doing that so 

well in patients with diabetes. We’re 

beginning to think a breakdown of stem 

cell participation in the repair process 

may contribute to some of the symptoms 

of the disease.”

“That’s why there may be a need to 

utilize cells from other sources to help 

the healing process,” said Dr. Wu, 

director of Scholl’s nationally recognized 

Center for Lower Extremity Ambulatory 

Research (CLEAR).

Dr. Wu was the principal investigator in 

a recently completed national phase 1 

trial that demonstrated success via the 

injection of human placenta-derived 

mesenchymal stromal cells into patients 

with both a diabetic foot ulcer (DFU) and 

peripheral arterial disease.

“In phase 1 studies, we’re mainly 

concerned with safety,” she said. “The 

thing about stem cells is that they have 

the ability to differentiate into what you 

want them to but, conversely, they also 

have the ability to turn into what you 

don’t want. Before we inject stem cells, 

we have to ask, ‘Is it safe?’”

The study, which reported lifetime 

incidence of DFU as high as 25 percent 

among people with diabetes, appeared 

in the International Wound Journal in 

January. It followed 15 patients for 

two years.

“We were able to show that certain 

patients healed with the injection,” 

Dr. Wu said, noting that phase 2 of the 

study is in progress.

Cell-based therapies, preclinical studies 

show, hold promise for the promotion of  

wound healing through increased blood 

flow and blood vessel formation. DFUs 

can be devastating. The Centers for 

Disease Control reports that 56 percent 

of the wounds become infected, greatly 

increasing the risk of hospitalization 

and amputation. 

“We’re beginning to think a breakdown 
of stem cell participation in the repair 
process may contribute to some of the 
symptoms of the disease [diabetes].”

STEPHANIE WU, DPM

CELL-BASED THERAPIES 
SHOW PROMISE IN 
WOUND HEALING
IN ONE OF MANY INTERDISCIPLINARY COLLABORATIONS AT RFU BETWEEN 

BASIC SCIENTISTS AND CLINICIANS AIMED AT FASTER TRANSLATION TO 

CLINICAL APPLICATIONS, DR. PETERSON HAS WORKED WITH FACULTY IN 

THE DR. WILLIAM M. SCHOLL COLLEGE OF PODIATRIC MEDICINE, INCLUDING 

DR. STEPHANIE WU, DPM, ON THE ROLE OF SKIN STEM CELLS IN WOUND 

HEALING IN THE CONTEXT OF DIABETES.

S T E P H A N I E  W U ,  D P M

rfums_HELIX_smr17_final.indd   22 7/27/17   12:56 PM



MARINA WOLF, PhD
PROFESSOR AND CHAIR OF THE DEPARTMENT OF NEUROSCIENCE, DR. WOLF WAS 

PRESENTED THE 2017 CAREER ACHIEVEMENT AWARD BY THE CHICAGO SOCIETY 

FOR NEUROSCIENCE DURING ITS ANNUAL SCIENTIFIC MEETING ON MARCH 31.

Q: You’re known for leading the 

development of a novel view of addiction, 

that it’s a maladaptive form of learning and 

that the neurotransmitter glutamate plays 

a key role, a major shift from the previous 

focus on dopamine. Was it difficult to break 

through what was an accepted idea and 

how did that process play out?

It was very difficult. Many powerful people 

including journal editors and NIH reviewers 

were heavily invested in more traditional 

hypotheses. We had to struggle to get 

our work published and even then we 

often had to “sanitize” the language so 

that we were not referring explicitly to 

synaptic plasticity. When I tell students 

from the present generation about this, 

they find it difficult to believe. These days, 

most papers on mechanisms of addiction 

begin with introductory statements about 

synaptic plasticity.

Q: What preparation helped you transition 

to department chair, which requires 

managing people and administration? 

There are two kinds of chairs, reluctant 

chairs who land in the position through 

circumstances they would not have 

predicted, and people who seem born with 

the desire to become a chair. I am in the 

first category. Reluctant chairs are often 

very effective chairs because they treat it 

as a job and try to learn what they need 

to do the job well. The best preparation is 

probably making fairness and honesty just 

a part of the way you normally do business. 

Then these qualities naturally transfer to 

running a department.

Q: You raised two daughters while 

building a career in a very competitive 

and demanding field. What’s your advice 

for young women who are drawn to 

academic research? 

Don’t overthink. If you want to have kids, 

just do it. Women find ways to manage. 

You become incredibly efficient. Of course, 

there are sacrifices. But I had never heard 

anyone say: “Gee, I wish I hadn’t had those 

kids!” My daughters are the greatest gift of 

my life. When they were young, the strategy 

that worked for me was to keep 

a strict separation of “church and 

state.” At work, I thought about 

work. At home, I thought about 

my kids (until they went to bed!). 

As they got older, I realized how 

quickly the moments of their lives 

were passing and that I had one 

precious shot at being a part of it. 

I tried to attend everything I could. 

A comforting discovery was that 

those other moms (not academic 

researchers) were just as frazzled 

by 4 p.m. soccer practice and two 

dance classes a night as I was!

Q: What’s the most important  

skill or set of skills for a  

scientific investigator? 

The drive to learn every detail 

about your scientific question — in 

other words, good scholarship — 

while at the same time remaining 

alert to advances outside your field that can 

offer you a new way to frame or approach 

your question.

Q: You’re admired for your strong and skillful 

mentorship of PhD students and postdocs. 

Why have you made that a priority?

Science cycles up and down, but what 

never gets old is the satisfaction of helping 

students and postdocs find their way. 

It is wonderful to have student-mentor 

relationships turn into friendships. 

Q: What burning question are you currently 

pondering and why?

We have studied drug-induced plasticity 

on the postsynaptic side of the synapse. 

I want to understand the changes in the 

pattern of presynaptic activity that drive 

such plasticity. More broadly, a great deal is 

known about very rapid forms of plasticity 

such as LTP (long-term potentiation) 

that have been studied primarily in vitro 

and in young brains. I am interested in 

understanding the mechanisms that underlie 

slowly developing forms of plasticity in the 

adult brain. Animal models of drug addiction 

provide a window into such processes.  

“Science cycles up 
and down, but what 
never gets old is the 
satisfaction of helping 
students and postdocs 
find their way.”

MARINA WOLF, PhD
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THE QUESTION: 
HOW TO HEAL THE DYING BRAIN?

Anthony West, PhD, associate professor and vice chair of the Department of Neuroscience, 

stands at the beginning of the drug pipeline for Parkinson’s disease (PD), a chronic and 

progressive movement disorder caused by the death of dopamine neurons in the brain. PD is 

diagnosed in about 50,000 people in the United States each year, according to the National 

Institutes of Health.

Dr. West’s basic science research contributes to the foundation for discovery of improved 

medications to treat PD. That can’t come soon enough considering the rate of the disease 

increases with age, and no means of prevention has been discovered. 

His latest work is aimed at reversing, potentially, some of the damage PD inflicts on the brain. 

PD was first diagnosed 200 years ago by a London doctor who wrote about the “shaking palsy.” 

While the gold-standard treatment, L-dopa, was first administered in the 1960s, it has been 

found to lose efficacy over time. Newer drugs are also helping to control the symptoms and 

severity of the disease. But there is no cure.
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“We’re identifying 
targets that are not 
lost in the disease 
process. We’re hoping 
that this will lead 
to symptomatic 
improvements and 
the drug seems to  
do that.”

ANTHONY WEST, PhD

Dr. West has been studying dopamine since graduate school, trying to understand its effect on 

striatal circuits, neural pathways that mediate motor, cognitive and behavioral functions. He and 

other researchers are now searching for non-dopaminergic targets.

“The problem is that the dopamine system tries to regulate itself homeostatically,” he said. 

“The brain upregulates or downregulates dopamine receptor proteins, which mediate the 

effects of the transmitter on neuron function, and it loses synapses [the contact points where 

one neuron communicates with another]. If you give a drug, it 

isn’t really acting like a natural transmitter because you’ve lost 

synaptic contacts. So it works for a little while, but the side 

effects kick in. The patient keeps losing dopamine cells. There’s 

no therapy that stops the progression of the disease so that’s 

obviously another hot research area.”

Dr. West is working with existing neurotransmitters, like nitric oxide 

(NO), a signaling molecule that can spread easily into cells and act 

on nearby neurons, even if they’re not connected by a synapse. NO 

has been linked to the injury and death of neurons and consequent 

neurodegenerative disorders. In animal models of PD, the NO 

signaling pathway does not appear to be properly activated.

He’s working with Kuei Y. Tseng, MD, PhD, associate professor of 

cellular and molecular pharmacology, to develop and test potential 

therapeutics that can slow the progression of PD by normalizing 

the function of pathways activated by NO. They’ve used phosphodiesterase inhibitors, typically 

used for erectile dysfunction, to treat Huntington’s disease (HD), which Dr. West also studies, an 

inherited disorder that, like PD, results in the death of brain cells.

“Drugs that inhibit phosphodiesterases actually work quite well for reversing the synaptic 

pathology in HD by augmenting signaling pathways downstream of nitric oxide, whereas drugs 

that do the opposite and actually inhibit the pathway seem to work really well for PD,” Dr. West 

said. “We’re identifying targets that are not lost in the disease process. We’re hoping that this 

will lead to symptomatic improvements and the drug seems to do that. But we’re also looking 

for potential disease-modifying improvements that may reverse some of the synaptic pathology 

that’s occurring after the dopamine neurons die off.”

“We think that drugs that act to decrease nitric oxide signaling might actually do that because 

when we stop treating after seven days, we still see lasting improvements three days later,”  

Dr. West said. “There is still improvement even after the drug has left the system. That suggests 

there’s some kind of modification going on in the circuit as a result of the chronic drug  

treatment program.”

Other researchers in the field have tapped into other neurotransmitters, but Dr. West and his 

team are among the few going after intracellular signal cascades that are overactive in PD.

“It’s downstream of dopamine so we’re not worrying about fixing the dopamine,” he said. “We’re 

showing that you can target something that’s modulated by dopamine and restore that signaling 

pathway. We’re showing that you can restore biochemical, electrophysiological and behavioral 

measures of the disease by targeting a relatively novel pathway.”

Dr. West’s study of neurons and chemical reactions, his struggle to understand the mystery of 

PD, will continue to shed light on the disease, spark new ideas and inform the creation of new 

therapeutics that can treat, but also protect and restore.

“Maybe the drugs we’re using aren’t really the answer right now,” said the neuroscientist, who 

mentions that his aunt has lived with Parkinson’s for 15 years. “We suspect they will have off-

target effects in other brain regions. But I’m excited that we now understand how the system 

should work. As better tools come along we should be able to selectively reverse the pathology 

in these particular neurons. With better tools, we can go after one of the nodes that malfunctions 

in PD and maybe come up with some really good selective therapies that don’t have side effects 

like the current therapies. That’s exciting.” 

Above: Associate Professor Anthony 
West, PhD, uses an extracellular voltage 
amplifier to monitor striatal neuron 
activity in an intact animal model during 
electrical stimulation of the motor cortex.
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PRECISION, 
LIFESAVING 
CARE
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“How do we move 
forward these ideas 
so that they can help 
people? A company 
can cross that barrier 
and move our 
approaches to the 
market. That’s the 
whole incentive.”

RAÚL J. GAZMURI, MD, PhD

THE QUESTION: 
HOW TO SAVE MORE LIVES FROM CARDIAC ARREST, CIRCULATORY COLLAPSE 

AND RESPIRATORY DISTRESS?

It was a Monday morning in the Emergency Department at the Captain James A. Lovell Federal 

Health Care Center (FHCC) when the call came in: A 17-year-old girl in cardiac arrest was about 

to arrive by ambulance.

Dr. Raúl J. Gazmuri, a professor of medicine at Chicago Medical School and chief of the FHCC’s 

ICU, quickly recognized that the barely responsive patient with undetectable blood pressure, 

despite 40 minutes of mechanical chest compression by paramedics, was not in cardiac arrest. 

An ultrasound showed a dilated right ventricle, and analysis of blood gases along with expired 

carbon dioxide showed a very large alveolar dead space — a condition that may occur 

when a segment of pulmonary circulation is occluded. The swift combination of careful 

observations and treatments that followed confirmed Dr. Gazmuri’s preliminary diagnosis 

— massive pulmonary embolism. It also saved his patient’s life.

Intravenous administration of the drug alteplase (tPA) was key. The drug, which helps 

break down blood clots, is also used to stop acute ischemic stroke.

“She could have died if she hadn’t been diagnosed so quickly,” Dr. Gazmuri said. “Who 

would run a code [resuscitative efforts] for an hour? Or she might have been placed on 

cardiopulmonary bypass, with more invasive attempts to save her life.”

Dr. Gazmuri, an expert in the field of resuscitation and critical care medicine, has presented on 

and treated other cases of massive pulmonary embolism, an event that if it kills often does so 

within the first hour after onset of symptoms. He and his FHCC team authored a paper on their 

experience, “Circulatory collapse, right ventricular dilatation and alveolar dead space: A triad 

for the rapid diagnosis of massive pulmonary embolism,” which appeared in the December 2016 

issue of American Journal of Emergency Medicine.

As director of RFU’s Resuscitation Institute, Dr. Gazmuri is leading research expected to help 

generate novel therapeutic interventions for resuscitation from cardiac arrest and circulatory 

shock. He’s in the preliminary stages of developing a biomedical startup based on his research 

and clinical approaches.

“We’ve developed many ideas over the years, in the institute, but also at the bedside and 

through critical care that, at most, gets into a scientific journal,” he said. “But how do we move 

forward these ideas so that they can help people? A company can cross that barrier and move 

our approaches to the market. That’s the whole incentive.”

Dr. Gazmuri is hoping to market a rich portfolio of ideas that includes drugs, some devices and 

other products — “for lack of a better term,” he said — that are educational and that he calls 

“instant learning at the bedside.”

“I have other ideas to add value to what we do at bedside, which is the intersection between 

quality and cost,” he said. “The optimal intersection gives you value.”

High on the list are drugs intended to target reperfusion injury during CPR. Reperfusion or 

reoxygenation injury happens when blood supply returns to the tissue after a period of ischemia 

or lack of oxygen.

“No one today is targeting reperfusion injury during CPR,” Dr. Gazmuri said. “Current CPR drugs 

do not attempt to reduce injury to the heart and the brain suffered during resuscitation. That’s 

what we’ve done at the Resuscitation Institute for many, many years.”

He’s investigating how to limit the entry of sodium into cells that have been ischemic and 

are being reperfused during CPR through the use of sodium-hydrogen exchanger isoform-1 

(NHE-1) inhibitors. While the inhibitors are not yet available clinically, the drug erythropoietin 

(EPO) — currently used to boost red blood cell production in chronic kidney disease — 

has been shown to act in a similar way to make cells more resistant to reperfusion injury.  

Opposite page: Raúl J. Gazmuri, MD, 
PhD ‘94, in the ICU at Captain James A. 
Lovell Federal Health Care Center.

Inset above: Electrochemiluminescence is 
used to measure plasma cytochrome c as a 
systemic biomarker of mitochondrial injury.
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Studies, including one funded by the Department of 

Veterans Administration, show it improves survival. 

The institute applied for and received a use patent and 

the repurposed drug could lead the planned startup. 

“If we are able to succeed with EPO based on our 

animal work and clinical study, we could improve 

on the 12 percent out-of-hospital survival rate for 

cardiac arrest,” Dr. Gazmuri said. “We think we 

can push that number to 20 percent. We’re hoping 

a startup will be a better vehicle to deliver these 

lifesaving drugs to the community.”

He also plans to pursue, under his startup, 

development of an NHE-1 inhibitor drug for the 

treatment of cardiac arrest, and a smart compressor that would compress the chest while 

adjusting the mechanics based on input collected from the patient in real time.

Dr. Gazmuri completed a residency in internal medicine in his native Chile and arrived at RFU in 

1986 as a research fellow in the lab of the renowned Dr. Max Harry Weil, often cited as the father 

of critical care medicine, who was conducting research in CPR. 

The fellowship was a defining experience for the young physician, who always wanted to be 

an intensivist. Dr. Weil mentored him through his PhD, which he earned from the School of 

Graduate and Postdoctoral Studies in 1994.

“Dr. Weil was a pioneer,” Dr. Gazmuri said. “He challenged the status quo. He was always thinking 

ahead. He met with us fellows two or three times a week. I was very vocal and we argued back 

and forth — this little guy from Chile, arguing with the man who developed the field of critical care 

medicine — and he never told me to shut up. He always wanted to persuade me that he was right. 

I learned to respect the value of vigorous discussion.”

It was in working with Dr. Weil that Dr. Gazmuri embraced the idea of personalized care, focusing 

on the individual patient, basing care decisions on changes in function observed at bedside. He 

eventually developed a “precision care” philosophy, which differs from precision medicine, a 

concept that grew out of the management of cancers.

Above: Professor Raúl J. Gazmuri, with 
Resuscitation Institute laboratory staff 
including, from left: Alvin Baetiong, MS, 
bioengineering technician; Jeejabai 
Radhakrishnan, PhD, molecular biologist 
and laboratory supervisor; and Kris Korth, 
administrative assistant.

SLOW PROGRESS IN CARDIAC ARREST RESUSCITATION    

395,000
NUMBER OF PEOPLE PER YEAR IN THE UNITED STATES 

WHO EXPERIENCE OUT-OF-HOSPITAL CARDIAC ARREST

66
AVERAGE AGE 

OF ONSET

12%
SURVIVAL RATE WHEN 

RESUSCITATION IS 
ATTEMPTED BY 
PARAMEDICS

6%
SURVIVAL RATE 

OVERALL

Source: Raúl J. Gazmuri, MD, PhD, FCCM/Resuscitation Institute at Rosalind Franklin 
University of Medicine and Science

28  ROSALIND FRANKLIN UNIVERSITY

rfums_HELIX_smr17_final.indd   28 7/27/17   12:56 PM



“Precision care takes into account the individual patient at a particular time; for instance, 

the ability to recognize that someone who’s in cardiac arrest might need a different way of 

compressing the chest,” he said. “Moving forward, we want to tailor resuscitation to the 

individual patient — the same thing that’s happening in critical care medicine — bringing all the 

knowledge to the individual patient at the bedside, delivering what the patient needs at that 

particular time, no more, no less.”

Dr. Gazmuri says that “research is an opportunity for serendipity.” Based on the effect observed 

for cardiac arrest, he thought EPO could also improve survival in hemorrhagic shock, a big 

challenge in tactical combat casualty care, where administration of fluids must be minimized 

until bleeding is controlled. When EPO failed, he chose a different treatment — vasopressin 

infusion — which improved survival by nearly 90 percent, experiments showed. The institute 

will begin studying, under a three-year, $1.9 million Department of Defense (DOD) grant, the 

efficacy of vasopressin for the simultaneous treatment of hemorrhagic shock and traumatic 

brain injury, with the expectation that it will allow resuscitation with minimum fluid while also 

increasing blood pressure to perfuse the brain, preventing further injury.

Dr. Gazmuri’s research is also focused on mitochondria, crucial cell organelles that help 

regulate energy production, homeostasis and cell death. He and his longtime associate 

Jeejabai Radhakrishnan, PhD, a molecular biologist at the Resuscitation Institute, discovered 

that a mitochondrial protein known as cyclophilin-D is key to the regulation of mitochondrial 

gene expression. He is collaborating with Professor John K. Buolamwini, BPharm, PhD, chair of 

pharmaceutical sciences in the College of Pharmacy [see page 4], to help develop novel drugs.

“The idea is that, maybe in the future, we could manipulate mitochondria to improve oxygen 

efficiency,” Dr. Gazmuri said. “If that’s the case it will, perhaps, help someone to more quickly 

adapt to altitude, increase physical performance and help people with chronic conditions in 

which oxygen delivery is critical, like coronary artery disease and diabetes, and who might 

benefit if their tissues were more efficient in the utilization of oxygen.”

Two grant applications to continue that work are pending, including one before the DOD. 

“We want to tailor 
resuscitation to the 
individual patient 
— the same thing 
that’s happening in 
critical care medicine 
— bringing all the 
knowledge to the 
individual patient 
at the bedside, 
delivering what the 
patient needs at that 
particular time, no 
more, no less.”

RAÚL J. GAZMURI, MD, PhD

Visit http://rfu.ms/innovations for more patent information.

FACULTY STARTUP COMPANIES FORMED

NeuroLucent (Beth Stutzmann, PhD: Alzheimer's disease)

BLRBio (Bruce Riser, PhD: cancer and fibrotic disease)

Leish Vac (Kwang Poo Chang, PhD: vaccine delivery)

Harbor Tech (Darryl Peterson, PhD: stroke)

Resuscitation Therapeutics (Raúl Gazmuri, MD/PhD: in formation)

RECENT ACTIVITY

20 additional pending U.S. patents filed within the last three years.
13 additional pending foreign patents filed within the last two years.

11 of these issued within the last two years

17 issued during the last five years

RFU holds 22 TOTAL patents

77%

50% 

INTELLECTUAL PROPERTY TREND
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“Instead of trying 
to treat anxiety and 
depression, we’re 
hoping to prevent 
it by learning more 
about the neural 
circuitry...”

JANICE URBAN, PhD

THE QUESTION: 
WHAT BRAIN MECHANISMS PROMOTE RESILIENCE?

The Department of Physiology and Biophysics is contributing to a new and promising 

understanding of resilience as an active, molecular process that can be enhanced to protect 

against some kinds of psychiatric illness.

“We’re looking to a future where we don’t just succumb to depression and anxiety,” said Janice 

Urban, PhD, professor and chair. “The medications we’re using now to treat anxiety are not all 

that different than what we were using 20 years ago. We’re hoping to pave new therapeutic 

pathways, over and above the current antidepressants and anxiolytics.” 

The Urban lab is studying Neuropeptide Y (NPY), a compound found in the brain that is 

particularly effective in the amygdala, a brain region that controls emotion and fear responses. 

Studies have revealed lower levels of NPY in patients with post-traumatic stress disorder 

(PTSD) and depression.

30  ROSALIND FRANKLIN UNIVERSITY

THE 
RESILIENT 
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Dr. Urban recalls a former student who served multiple tours of duty in the Middle East 

with the U.S. Army. She took note of a key difference in the student’s observations of the 

second deployment. 

“As the stories were told about the second and third tours, 

more description of sensory (emotional) cues were included,” 

said Dr. Urban. “The retelling of the experience was more vivid; 

recollections included the heat and the smell of the desert, not 

just the physical surroundings. It was bringing back an emotion 

associated with a stressful situation. All that emotion and 

assessment of the environment filters through the amygdala.”

While most people, including service members in wartime, 

display remarkable resilience to stress, even in the extreme, those 

who develop excessive anxiety or depression often pay a toll in 

personal anguish that ripples across society. The most common 

mental illness in the United States, anxiety disorders affect 18 

percent — 40 million — of adults in the nation, according to the 

National Institute of Mental Health, which reports treatment and 

related costs of more than $42 billion a year.

Dr. Urban and her research partners are taking a 

preemptive approach.

“Instead of trying to treat anxiety and depression, we’re hoping 

to prevent it by learning more about the neural circuitry that 

generates stress resistance and how we can strengthen these 

connections, thereby improving resilience.”

The lab is working to decipher NPY’s action in the amygdala in a 

study involving fear conditioning in animal models.

“We’re finding that subjects treated with NPY learn to fear the 

context just like the control subjects,” Dr. Urban said. “But the 

next day, in the extinction phase (previously learned behavior 

ceases when the behavior is not reinforced) the treated subjects 

freeze less in the context, which suggests there may be an 

enhancement of extinction-related processes.”

The finding has therapeutic implications, given the reliance on extinction or exposure therapy 

for PTSD, some phobias and anxiety.

“If NPY is helpful in enhancing extinction, this opens up a new way to look at the mechanisms 

underlying extinction and perhaps exposure therapy,” she said. “Maybe we can figure out a new 

target for medications that promotes resilience and helps inoculate against stress.” 

Clinical trials now in progress will show whether administration of NPY can lessen the 

development of anxiety-related symptoms.

Dr. Urban knows something about resilience. After she was denied admission to veterinary 

school — a dream since childhood — she switched paths, pursuing a PhD in pharmacology. She 

planned to return to veterinary medicine and research.

“But as it turned out, I just really liked the research,” she said. “I love the discovery and the fact 

that every day is something new. And it’s very exciting when unexpected findings direct your 

research along different paths.”

Her research into resilience is a case in point.

“Ten years ago,” Dr. Urban said, “we weren’t looking for active mechanisms associated with 

resilience. Now, the coin has flipped. It’s ‘How can I bolster my resilience?’”  

Sources: 
Prevalence Estimates of Combat-Related 
PTSD: A Critical Review, National Center 
for Biotechnology Information.

National Vietnam Veterans’ Readjustment 
Study, Department of Defense.

PREVALENCE OF PTSD IN VETERANS 

Numerous national reports cite a troubling prevalence 

of PTSD in wartime veterans. About 50 percent of those 

seeking treatment in the wake of previous deployments 

in Iraq and Afghanistan are diagnosed with the disorder; 

for those who don’t seek treatment, the rate is between 

5 and 20 percent. Vietnam veterans report lifetime rates 

ranging from 10 to 31 percent.

IRAQ AND AFGHANISTAN

50%
seeking treatment 

are diagnosed with PTSD

5-20%
NOT seeking treatment 

are diagnosed with PTSD

VIETNAM

10-31%
report lifetime rates of PTSD
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RFU SCHOLARLY ACTIVITY 
AND GRANTS
Visit: http://rfu.ms/research2017 

Rosalind Franklin University’s more than 50 researchers are 
nationally recognized for their work in basic and clinical sciences.

They are making important contributions to the scientific literature in 
12 major research areas, including neuroscience, neurodegenerative 
disease, structural biology, diabetes and cancer.

Our research funding is substantial and growing, nearly doubling 
in extramural funding in recent years, despite an increasingly 
competitive grant environment.
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Learn more now at 
http://rfu.ms/rfufest

RFUFEST
Join us for the fi fth annual

an interprofessional celebration for
alumni, trustees, students, faculty & staff

September 7–9, 2017

Host Hotel

R ADISSON BLU AQUA HOTEL
221 N. Columbus Drive, Chicago, IL

Rates start at $299/night + taxes
Group rate deadline: August 8, 2017

W E’R E BR E A K ING NEW GROU ND
We’ve planned an entire weekend for you to experience the cutting-edge research, 

innovative teaching and inspired learning happening on our campus today.

All alumni are welcome to attend.
Special reunions for the Classes of 1957, 1962, 1967, 1972, 1977, 1982, 1987, 1992 and 1997.
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STAY CONNECTED.

FIND 

us on Facebook at www.facebook.com/rfums

SEE 

us at youtube.com/RosalindFranklinU

FOLLOW 

us on Instagram @RFUMSlife
and on Twitter @RFUniversity

STAY CONNECTED WITH RFU COLLEGES 
AND SCHOOLS AND OUR 18,000 ALUMNI, 
a powerful resource that spans the nation and 
the globe. Update your profile by emailing us at 
alumni@rosalindfranklin.edu or calling the 
Office of Alumni Relations at 847-578-3200.
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