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T
his issue of Hypothesis focuses on discovery. In considering the 

potential contributing elements that constitute “discovery,” the 

processes of natural selection and evolution present themselves as 

aptly analogous journeys of change. 

Selection of characteristics of living organisms by interaction with their 

environment is most typically a very slow process, realized by heritable, genetic 

change over many generations. The impetus for such potential change is new 

genetic variation within a population. Many of these variations are discarded 

through extinction. Alternatively, they are inconsequential at first and only 

become significant through continued accumulation of additional genetic 

variation. However, once in a while, a single genetic variation can lead to a very 

large, sustainable change, a punctuated evolution, that steers the course of 

evolution in a new direction.

Whereas random genetic change drives evolution, it is our purposeful quest 

for new knowledge that drives discovery. Our focused hypotheses direct 

our research, yet the directions often lead to dead ends. Ideas and research 

projects are abandoned. Alternatively, research yields small discoveries that are 

incorporated as small cellular components into a growing body of knowledge, 

which leads to new insights on the human condition. And then there are the 

discoveries that drastically reshape our understanding — Rosalind Franklin’s 

Photo 51, Einstein’s theory of relativity, Copernicus’s heliocentrism and 

Fleming’s discovery of penicillin, to name a few — and provide new directions 

for research.

Discoveries open new doorways for future scientific research. Importantly, 

whether incremental or profound, discoveries also create opportunities to 

further our understanding of ourselves. Research is a human endeavor. We are 

the impetus for change. In our pursuit of new knowledge, we bring passion, 

analytical skills, perseverance, personal and professional investment and even 

unconscious bias to our research. Whether that research leads to a dead end, a 

small publication in a library of research journals or a paradigm-altering view of 

the world, we most assuredly evolve and rediscover ourselves in the process.  

Joseph X. DiMario, PhD

Dean, School of Graduate and Postdoctoral Studies

It is our purposeful quest for new  
knowledge that drives discovery.
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When students begin a PhD program in the School of 

Graduate and Postdoctoral Studies, they embark on a lifetime 

of discovery — not just about science, but about themselves.  

We asked four students in their first year of PhD studies to 

share their thoughts on finding the right lab, learning new 

skills and discovering which path to follow.   

SELF-  
DISCOVERY

student
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STUDENTS | SELF-DISCOVERY

Sarah Kayode 

FINDING HER FIT
FIRST-YEAR GRADUATE STUDENT SARAH KAYODE ARRIVED AT RFU OPEN TO NEW POSSIBILITIES, AND SO FAR, HER 

EXPERIENCE HAS EXCEEDED HER EXPECTATIONS.

First-year graduate student Sarah Kayode working in the lab of  
Dr. Kaiwen Kam.

Sarah uses computer coding to develop neuron models  
for simulation experiments.

“I’ve been doing my rotation with Dr. Kaiwen Kam [assistant professor 

of cell biology and anatomy]. I’m working with coding and developing 

neuron models where we perform simulation experiments. I’ve never 

done that before, and it’s really cool to be able to write code and 

actually see neurons and run experiments and get data. I really love 

what I’m doing because I’m constantly learning. If I come across a 

problem, we go back and forth to solve it and it’s very rewarding 

when a problem is solved.”

Sarah is also hoping to get more experience rotating through labs in 

the cell biology and anatomy and neuroscience departments before 

deciding on a research focus — an option that might not be available 

to her at other universities.

“At some bigger schools, you have to apply to the neuroscience 

department or the molecular biology department. If you’re not 

sure what you want to do, I think this is a great place to start. In 

my case, I had never done computer science before. Here, I get a 

chance to try that. Our grad school is very interdisciplinary — that 

really appealed to me when I was applying.”

When she was looking at grad schools, one of the key things that 

brought RFU to Sarah’s attention was the neuroscience program. “I 

looked at what the different labs were doing and the diseases they 

were studying, and I really liked what I saw. I was looking at the 

research and asking, ‘Is this something I can see myself doing?’” As 

she learned more about the opportunities available to grad students 

at RFU, Sarah found the school’s approach to letting students find 

the lab that fits their research interests very appealing. “I liked the 

idea of getting to see different labs before I had to decide.”

For Sarah, the best way to make that decision is to keep an open mind.

“When I was starting this process, I didn’t start out saying ‘This is 

what I want to do’ — I’m open to learning what the different labs have 

to offer and to see what possibilities could come from this. I think for 

me, that’s key to helping me make a decision.” 

Year One, School of Graduate and Postdoctoral Studies

8

SCHOOL OF GRADUATE AND POSTDOCTORAL STUDIES



Valentina Olivera-Pasilio

DISCOVERING NEW SKILLS
VALENTINA OLIVERA-PASILIO MIGHT BE IN HER FIRST YEAR AS A GRADUATE STUDENT AT THE UNIVERSITY, BUT SHE’S NO 

STRANGER TO RFU. AN INTERNSHIP DURING HER MASTER’S PROGRAM BROUGHT HER TO THE LAB OF DR. DANIEL PETERSON IN 

2013. WHEN IT CAME TIME FOR HER TO START A PhD PROGRAM, SHE KNEW SHE WANTED TO GIVE RFU A CLOSER LOOK.

Valentina Olivera-Pasilio measures the pH of a solution in Dr. Anthony 
West’s neuroscience lab.

“I came to RFU for an internship when I was working on my master’s 

degree in biology. I was working in Dr. Daniel Peterson’s lab, where 

I learned microscopy and stereology techniques that helped me 

with my research, which was quantifying newborn cells in the adult 

fish brain. I enjoyed the work he did in the lab and the people that 

worked there. When I finished my master’s degree, I was in my home 

country of Uruguay in South America. It took me time to decide 

I wanted a PhD, but when I decided I said, ‘OK, I’m going to do it 

abroad,’ and I remembered that I liked this university, so I applied,” 

Valentina explained.

Students working on a PhD in the School of Graduate and 

Postdoctoral Studies begin by rotating through several different labs, 

which helps familiarize them with the faculty and various types of 

research conducted at RFU. For some students, this process helps 

them decide the discipline where they want to focus their research 

efforts. Valentina came to RFU already knowing she wanted to study 

neuroscience, but she also knew that working in different labs would 

help her develop more skills that she could apply to her research.

“I like that I have options to rotate through different labs and learn 

as much as I can about neuroscience techniques,” Valentina said. 

“I started my first rotation in the lab of Dr. Anthony West [associate 

professor of neuroscience]. He has many approaches to study 

Parkinson’s disease. I’m working with his grad student Feras Altwal, 

and he’s studying some drugs to treat Parkinson’s, so I’m learning 

how to prepare the drugs they use as those treatments and how to 

test them through animal behavior. He also does electrophysiology, 

and I would like to learn more about that technique, which is 

something I don’t have experience doing.”

Although she’s just starting her graduate program, Valentina is 

already thinking about possible career options. “Once I get my PhD, 

I would like to stay in research, maybe do a postdoc. I also like to 

teach; I used to teach histology at the school of medicine in Uruguay. 

I liked that a lot. But mostly I would like to be a researcher, I think.”  

Valentina consults with third-year graduate student Feras Altwal.

Year One, School of Graduate and Postdoctoral Studies
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“I really like the idea of translational medicine, which is basically 

‘from benchtop to bedside.’ But what I’m discovering is that there’s 

a big difference between how people practice and the theory of 

what something is. It’s like medicine is still an art and science is still a 

science. I like the idea of being able to explain medicine with science 

and being able to take the science and say, ‘This is why it matters.’”

Tim has already completed his first two years at the Dr. William M. 

Scholl College of Podiatric Medicine, and he’s now starting work on 

his PhD in the lab of Hongkyun Kim, PhD, associate professor of 

cell biology and anatomy. “We work with C. elegans, which is a tiny 

roundworm,” Tim explained. “We label certain parts of the nerves 

with a certain protein that glows. Because the worm is transparent, 

we can see what happens in vivo.” 

Although he’s just beginning the PhD portion of his dual degree, 

Tim began working in Dr. Kim’s lab during his first year at Scholl. 

That early support from Dr. Kim has allowed Tim to work more 

autonomously as time has gone by.

“In the beginning, I brought every result to Dr. Kim and asked what 

he thought, and he helped guide me to consider what I should 

think of next. So now, when I really need help I’ll go to him, but I’m 

a little more self-sufficient now.”

Although Tim is enjoying full-time research, he’s also envisioning 

what his future will look like once he graduates.

“There’s a paradigm where a physician will teach, do research 

and practice. The idea is that everything will build off each other. 

For example, I might teach how to do something in podiatry and 

a student will ask a question that we don’t have an answer to, so 

we’ll do research to find the answer, and that will change the way I 

practice. Then I’ll take that knowledge and change my lecture, and 

the cycle continues.” 

STUDENTS | SELF-DISCOVERY

COMBINED DEGREE STUDENT TIM CHEUNG IS INTERESTED IN BOTH THE PRACTICE OF MEDICINE AND THE SCIENCE BEHIND IT, 

WHICH IS WHY HE DECIDED THE DPM/PhD PROGRAM AT RFU WAS THE RIGHT CHOICE FOR HIM. 

Tim Cheung prepares to pipette levamisole onto a slide to keep his samples 
ready for fluorescent microscopy analysis.

C. elegans in a field of bacteria (food).

DPM/PhD student – Podiatry/Cell Biology and Anatomy

Timothy Cheung

EXPLORING HOW and  WHY
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Mentor Thaqi conducts immunohistochemical analysis of rat brain tissue 
for engineered neurons using a DSU confocal microscope.

Confocal microscopy capture of the mature neuronal network in the 
dentate gyrus of the hippocampal formation.

INVESTIGATING NEW PATHWAYS
FOR MENTOR THAQI, THE IMPORTANCE OF CORRELATING CLINICAL PRACTICE WITH SCIENTIFIC RESEARCH BECAME 

APPARENT EARLY ON IN HIS EDUCATION. HE KNEW THAT SYNCHRONIZING BOTH DOMAINS OFFERS THE POTENTIAL 

FOR DEEPER INSIGHT INTO DISEASE PROCESSES AND TREATMENT OPTIONS. THE COMBINED DEGREE PROGRAM AT RFU 

OFFERS HIM THE OPPORTUNITY TO STUDY BOTH.

“As a trained physician-scientist, my goal is to pursue a career in 

academic medicine where I can be involved in clinical activities, 

research and teaching,” Mentor said. “Through clinical practice, I plan 

to utilize my training to treat patients to the best of my abilities, by 

assessing their medical condition and formulating the best treatment 

plan for their overall well-being. Patient care will give me the 

opportunity to identify novel and clinically relevant questions at the 

bedside and have the knowledge and tools to translate such clinical 

observations to the laboratory setting, to help identify the mechanisms 

of disease. Through research, I can also investigate clinical questions 

that arise in practice, to improve diagnostic tools and develop better 

treatment options.”

With two years of podiatric medical education already completed, 

Mentor has transitioned to his PhD studies in the lab of Daniel Peterson, 

PhD, professor of neuroscience and director of RFU’s Center for Stem 

Cell and Regenerative Medicine, which recently received an R01 five-

year grant to explore novel cell reprogramming technology to establish 

the capacity to generate new neurons in the brain, replacing neurons 

damaged by injury or disease. 

“Our idea is to target certain stem cells that normally reside in 

the brain and program them to become neurons,” Mentor said. 

“Integrating the newly engineered neurons into neuronal circuitry 

will re-establish pathways that were present before the injury or 

pathology and bring back function.”

“That’s what got me interested,” Mentor continued. “The brain is a 

sacred and complex organ that we continue to explore. In regards to 

injury and pathology, our research is focused on investigating different 

treatment options. Our novel approach renders a unique opportunity 

and holds great promise as a restorative therapeutic option.” 

Mentor Thaqi
DPM/PhD student – Podiatry/Neuroscience
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STUDENTS | RESEARCH DISCOVERY
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RESEARCH 
DISCOVERY
Our graduate students conduct groundbreaking research in 

the labs of faculty scientists developing new and innovative 

treatments for Parkinson’s disease, drug addiction and 

autoimmune diseases, just to name a few. Here, four of our 

graduate students share their key findings, which they hope 

will translate into better health and quality of life for patients 

battling these and other diseases.  

student
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STUDENTS | RESEARCH DISCOVERY

Feras Altwal

TARGETING SIDE EFFECTS  
of  PARKINSON’S DISEASE
FOR MANY PATIENTS WITH PARKINSON’S DISEASE (PD),  

LONG-TERM USE OF THE TREATMENT LEVODOPA (L-DOPA)

CAN PRODUCE ABNORMAL INVOLUNTARY MOVEMENTS 

CALLED L-DOPA–INDUCED DYSKINESIAS. WHAT ARE THE 

NEXT STEPS WHEN THE SIDE EFFECTS OF TREATMENT 

OUTWEIGH THE BENEFITS? GRADUATE STUDENT FERAS 

ALTWAL WRITES ABOUT HIS SEARCH FOR AN ANSWER.

Third-year PhD candidate in neuroscience

KEY FINDINGS

Effective treatments for Parkinson’s need to maintain 

the prokinetic effects of L-DOPA while minimizing 

troubling side effects such as dyskinesias.

The cyclic nucleotide cGMP likely contributes to the 

dyskinesia seen in Parkinson’s disease, so targeting 

cGMP with PDE9A could help lessen the disruptive 

effects of the dyskinesia.

RESEARCH SUMMARY

Parkinson’s disease (PD) is the second most common 

progressive neurodegenerative disorder. In PD, dopamine (DA) 

neurotransmission into the basal ganglia is compromised as a 

result of degeneration of dopaminergic neurons in the midbrain, 

leaving patients with debilitating motor symptoms that can 

include tremors, muscle rigidity, balance or gait problems, and 

difficulty initiating movement.

The “gold standard” treatment for PD is levodopa (L-DOPA), 

and while it is effective for increasing DA tone and normalizing 

corticostriatal transmission and motor dysfunction, it produces 

debilitating motor side effects called L-DOPA–induced 

dyskinesias, characterized by hyperkinetic movements and 

muscle dystonia. My research focuses on the investigation 

of non-dopaminergic co-therapies which target intracellular 

signaling mechanisms in the striatum such as cyclic nucleotides 

and the metabolic enzyme phosphodiesterase 9A (PDE9A). 

Feras Altwal examines the mechanisms of L-DOPA–induced dyskinesia in 
animal models of Parkinson’s disease.

A coronal section of rat brains at the level of striatum shows the loss of 
dopaminergic innervations after 6-OHDA injections (bottom), creating 
Parkinsonian rat models.

14

SCHOOL OF GRADUATE AND POSTDOCTORAL STUDIES



RESEARCH SUMMARY

Autoimmune diseases such as multiple sclerosis, rheumatoid arthritis 

and Type 1 diabetes afflict millions of people. While the reason that 

autoimmunity starts remains a mystery, we do know that certain cells in 

the immune system, called Th17 cells, are instrumental in the development 

and progression of inflammatory autoimmune disorders. In these 

diseases, Th17 cells are referred to as pathogenic since they produce 

inflammatory cytokines which drive disease pathogenesis. For example, 

in patients with multiple sclerosis, these Th17 cells initiate the destruction 

of the myelin that surrounds nerves, leading to the progression of  

the disease. 

Our research concerns the molecular programming that causes Th17 

cells to be inflammatory. Through RNA-sequencing, we have identified 

factors involved in pathogenic Th17 cells, which will contribute to a better 

understanding of the molecular programming of these cells. We aim 

to provide insights into the transcriptional programming that governs 

pathogenic production of cytokines in these cells, leading to possible 

strategies for manipulation of these cells in autoimmune diseases.

KEY FINDINGS

My research project focuses on a chromatin regulator, which 

may induce major transcriptional changes that lead to 

increased production of inflammatory factors in Th17 cells. 

Suppression of this chromatin remodeler may abrogate the 

induction of inflammation.

I am also focusing on a pair of transcription factors that seem 

to reciprocally regulate each other in pathogenic Th17 cells. 

One is critical for induction of pathogenicity, and the other 

restrains production of inflammatory cytokines in Th17 cells. 

HALTING the PROGRESSION  
of  AUTOIMMUNE DISEASES

GRADUATE STUDENT KATHRYNE YOUNG THEORIZES THAT 

A BETTER UNDERSTANDING OF THE TRANSCRIPTIONAL 

PROGRAMMING OF CELLS THAT DRIVE DISEASE DEVELOPMENT 

WILL LEAD TO THE ABILITY TO SLOW THE PROGRESSION OF 

CERTAIN AUTOIMMUNE DISEASES.

Kathryne Young

Kathryne Young prepares a sample for analysis in the microbiology 
and immunology lab of Dr. Joseph Reynolds.

Third-year PhD candidate in microbiology and immunology

Kathryne jots notes about her results on her hand for quick reference.
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RESEARCH SUMMARY

Cystic fibrosis (CF) is caused by mutations in the cystic fibrosis 

transmembrane conductance regulator (CFTR) gene. Mutations in this 

gene cause mucous buildup that can lead to airway infections and blocked 

ducts in patients with CF. While the most common mutation in the CFTR 

gene is a deletion of phenylalanine at the 508 position (F508), there are 

more than 1,800 different mutations currently known to cause CF, 12 

percent of which affect the splicing of the CFTR gene RNA transcript, 

which results in a wide range of effects in the functionality of the protein. 

Due to the large number of known disease-causing mutations in the 

CFTR protein, the need for a more patient-specific therapy is desirable. 

In my research, I work with an emerging therapeutic platform based on 

antisense oligonucleotide (ASO) technology. Specifically, I am working to 

design and test ASOs that target mutations in the CFTR gene that can 

be corrected by altering splicing of the gene transcript, thereby restoring 

protein function.

KEY FINDINGS

ASO therapeutics have an advantage over other treatment 
approaches because they work by base-pairing to a target 
sequence; in this way, they have a known mechanism of action 
and very high specificity. 

While current treatments focus on symptomatic relief and 
modulating channel folding and gating rather than correcting 
the underlying genetic cause, ASO therapeutics can be tailored 
to individual patient mutations to deliver a more personalized 
treatment for CF, especially those patients with rare CF 
mutations that are not a huge focus for therapeutics.

STUDENTS | RESEARCH DISCOVERY

Wren Michaels

PERSONALIZING TREATMENT  
for CYSTIC FIBROSIS
WITH MORE THAN 1,800 DIFFERENT GENE MUTATIONS CURRENTLY 

KNOWN TO CAUSE CYSTIC FIBROSIS, THE PROSPECT OF A “ONE 

SIZE CURES ALL” SOLUTION SEEMS UNLIKELY. GRADUATE STUDENT 

WREN MICHAELS BELIEVES THE BEST APPROACH TO BATTLING 

CF IS DEVELOPING TREATMENTS THAT TARGET AN INDIVIDUAL’S 

SPECIFIC GENE MUTATION.

Third-year PhD candidate in cell biology and anatomy

Wren Michaels uses a spectrophotometer to obtain the concentration 
of RNA she extracted from cells transfected with ASO. Wren is 
co-mentored by Michelle Hastings, PhD, associate professor of 
cell biology and anatomy, and Robert Bridges, PhD, professor of 
physiology and biophysics and director of cystic fibrosis research.

RNA samples extracted from cells transfected with ASOs.
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RESEARCH SUMMARY

Relapse to drug use even after prolonged periods of abstinence is a 

critical problem in treating addiction. In our lab, we use a rat model that 

recapitulates the intensification of drug craving observed in humans 

during withdrawal. With this model, the lab has identified physiological 

and biochemical alterations in the nucleus accumbens (NAc), a brain 

region underlying reward and motivated behaviors — and has used 

pharmacological interventions during withdrawal to significantly reduce 

cue-induced drug craving.

Whereas previous work has focused on cocaine, my project investigates 

the degree to which abstinence from methamphetamine self-

administration results in a similar pattern of maladaptive plasticity. 

Theoretically, if this pattern is shared, then a shared pharmacotherapy 

aimed at relapse prevention may be on the horizon for both drugs of 

abuse. In cocaine studies, we have observed decreases in surface 

expression of metabotropic glutamate receptor 1 (mGluR1), on medium 

spiny neurons of the NAc, that precede and cause the accumulation of 

an atypical type of glutamate receptor — high-conductance calcium-

permeable AMPA receptors (CP-AMPAR). These CP-AMPARs are known 

to meditate the expression of elevated cue-induced cocaine seeking 

during withdrawal. In addition to the CP-AMPAR accumulation during 

abstinence from cocaine self-administration, we have observed a loss of 

function in mGluR5 signaling. 

KEY FINDINGS

In methamphetamine studies, we have observed an 

accumulation of CP-AMPAR during withdrawal, similar to 

our findings from cocaine self-administration. However, 

in this case, there is an earlier loss of mGluR5 function 

and no apparent change in mGluR1. Future behavioral 

experiments will assess the efficacy of compounds 

that modulate mGluR5 activity for the attenuation of  

cue-induced methamphetamine craving.

REDUCING RELAPSE 
in METHAMPHETAMINE ADDICTION

UNDERSTANDING HOW DRUG ABUSE CHANGES THE BRAIN IS KEY 

TO DEVELOPING TREATMENTS THAT REDUCE THE LIKELIHOOD  

OF RELAPSE.

Conor Murray

Conor Murray prepares Western blot membranes to conduct 
chemiluminescent imaging in the lab of his mentor, Marina Wolf, PhD, 
professor and chair of neuroscience.

Fourth-year PhD candidate in neuroscience

Conor uses cell cultures to model how proteins like glutamate receptors 
traffic in neurons of the nucleus accumbens following various drug 
treatments. One example, pictured above, was featured at the ASRC 
“Art from the Benchtop” exhibit in 2017.
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EVENTS

student
& postdoc

Events.

Clockwise, from top left: Postdoc Appreciation Social; RFU 2017 Annual Awards Ceremony; 

Max Loh runs the Discovery Dash 5K/10K during RFU Fest; Max Loh, Hanna Molla and 

Sarah Mustaly at the Society for Neuroscience Conference; Graduate students participate in 

the March for Science, April 2017, in Chicago.
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Clockwise from top: Graduate students 

and postdocs gather for the Postdoc 

Appreciation Social; Jiaju Wang, PhD ’17, 

a 2016-17 Franklin Fellow, explains his 

service project poster to Rea Katz, PhD, 

PA-C, associate vice president for faculty 

development; Graduate students Gina 

Pisano, Isha Dey, Jennifer Chang and 

Maria Bompolaki enjoy a painting class 

during RFU Wellness Week 2017.
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EVENTS

Ted Peterson (right) receives the award for Best Scientific Talk by an SGPS student at 
this year’s ASRC.

Doctor of Physical Therapy students from the College of Health Professions are joined by 
Roberta Henderson, PT, PhD, chair and associate professor of physical therapy (center), 
at the ASRC poster session.

Joseph DiMario, PhD, SGPS dean, listens as a student explains her research project. The poster sessions at ASRC provide an ideal platform for RFU trainees from across the 
university to present their work and practice communication skills.

The All School Research Consortium (ASRC) embodies the interprofessional educational philosophy at our 

university, where researchers and future healthcare professionals present their recent research discoveries and share 

ideas on how research addresses healthcare challenges to ensure better patient outcomes.
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Students, faculty and staff gather to celebrate the opening of this year’s “Art from the 
Benchtop” exhibit.

Graduate student Max Loh and Professor Eric Walters, PhD.

The annual “Art from the Benchtop” show, presented by the Graduate Student Association, brings the art and love of 

science out from the laboratory for everyone to see. In doing so, the images transition from analytic scientific assessment 

to emotive conceptual art.

“Acidic” by grad student Sarah Mustaly. “Journey to the Cellular Space” by grad 
student Isha Dey.

Graduate students Maria Bompolaki and Conor Murray with ASRC keynote speaker 
Kerry J. Ressler, MD, PhD. 
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INSPIRING the  
NEXT GENERATION

High school students conduct experiments under the guidance of 
RFU graduate students and faculty advisors as part of the university’s 
INSPIRE summer research program.
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Students selected for this competitive program conduct 

original biomedical research under the direction of 

volunteer RFU graduate student mentors and faculty 

advisors. Not only does this give the high school student 

mentees hands-on experience in a working lab, it 

provides the grad students with opportunities to teach 

and help their mentees with skills development.  

This can be particularly beneficial for grad 

students who are considering careers in 

academia, says Max Loh, a graduate 

student in cellular and molecular 

pharmacology who served as 

the INSPIRE graduate student 

coordinator for 2017. 

“I think a lot of PhD students 

are educators at their core,” Max 

said. “We don’t just do research, 

we’re expected to be science 

communicators. I encourage a lot 

of PhD students who are interested in 

academia to consider becoming INSPIRE 

mentors; it’s a great opportunity for them to 

expand their ability to communicate science.”

In addition to teaching lab techniques, the grad students 

help their mentees develop skills essential to scientists 

outside of the lab. “We teach the INSPIRE students what 

it’s like to develop and deliver a scientific presentation, 

Max said. “We discuss with them what it takes to become 

a competitive applicant, whether it’s for college or a job, 

and what it’s like to interview. We also emphasize the 

importance of networking, both within  and outside the 

school — how to make yourself an approachable 

person and build professional relationships.” 

INSPIRE students begin the program 

in the summer following their 

sophomore year of high school, 

and are encouraged to return 

to RFU each summer until they 

complete their undergraduate 

degree. Whenever possible, RFU 

grad student mentors remain 

paired with their same mentee 

from year to year, which allows the 

mentors to see their students grow in 

skills and confidence.

“There’s a very emotional and social component 

that the mentee provides the mentor as well, so 

there’s a lot to gain from being a mentor,” Max added.  

“It’s rewarding to see your mentee grow in ways you 

never expected.” 

FOR EIGHT WEEKS DURING THE SUMMER, RESEARCH LABS AT RFU OPEN THEIR DOORS TO LATINO STUDENTS 

FROM HIGH SCHOOLS IN NORTH CHICAGO, ROUND LAKE AND WAUKEGAN, IL, AS PART OF THE UNIVERSITY’S  

INSPIRE MENTORING AND APPLIED RESEARCH PROGRAM. 

The long-term goal of INSPIRE is to increase the number of qualified 
students from underrepresented populations completing advanced degree 
health and research programs and serving the community as practicing 
health professionals. 



POSTDOCS

 A coronal brain slice that contains the nucleus accumbens (NAc).  
Right: Dan Christian measures out the artificial cerebral spinal fluid 
that keeps cells alive while he runs experiments. 
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“It’s not just that it’s hard to stop taking the drugs, it’s 

that it’s hard to keep from taking drugs again,” Dan 

said. “Understanding how the brain changes during 

withdrawal can help us to help people stop relapsing.”

Drug addiction is often characterized as a chronic  

relapsing disorder, which poses a major challenge in 

treating drug-addicted individuals. Often, a trigger 

for relapse is an internal or external cue that becomes 

associated with drug-taking. Over time, these cues 

come to predict the availability of drugs 

and can elicit craving for the drug. 

During abstinence from drug-taking, 

the craving symptoms elicited 

by these cues progressively 

intensify, or “incubate,” and 

increase vulnerability to relapse.  

A better understanding of the 

neurobiological basis of the 

incubation phenomenon might 

lead to strategies that prevent or 

reverse incubation, prolonging 

abstinence from drug abuse.   

 

Research conducted in the lab 

of Dan’s mentor, Marina Wolf, PhD, 

department chair, has shown that an 

important underpinning of incubation is an 

increase in the ability of cues to activate neurons in 

the nucleus accumbens, a critical brain region for 

motivation and reward. This occurs after about a month 

of withdrawal from cocaine self-administration and is 

due to an increase in sensitivity of nucleus accumbens 

neurons to glutamate, reflecting increased expression 

of AMPA-type glutamate receptors.  

Dan’s research is focused on characterizing changes 

during cocaine withdrawal in a different population of 

glutamate receptors — NMDA receptors — to see if they 

play a role in the incubation of cocaine craving. “Our 

data indicate that there is a cascade of changes in NMDA 

receptor function,” Dan said. “Some start very early in 

withdrawal, prior to changes in AMPA receptors. We 

have also found that atypical forms of NMDA receptors 

are involved in this cascade. The current focus of the 

project is to link these changes in NMDA receptors 

to previously reported changes in AMPA 

receptors and to enhanced drug craving 

during incubation. This will provide a 

comprehensive timeline of changes 

in the glutamate neurotransmitter 

system that ultimately contribute 

to drug craving.”

While Dan’s research focuses 

on how the drug cocaine affects 

the brain, he’s hopeful it can 

contribute to treatments that 

help with many different drugs  

of abuse. 

“Each drug changes the brain in 

different ways, but if there are specific 

targets across the drugs of abuse that are the 

same, we might be able to find one treatment that can 

help multiple groups of people. Basically, we’re trying 

to get as much out there as we can. There are lots of 

researchers studying lots of drugs, and the more that 

is known about all of them, the more likely that a drug 

developed to help one might be able to help another, 

or several more, because of those common targets.” 

Daniel Christian, PhD
Postdoctoral research associate in the Department of Neuroscience

POSTDOCTORAL RESEARCH ASSOCIATE DAN CHRISTIAN, PhD, KNOWS IT ISN’T ENOUGH TO GET 

PEOPLE TO STOP ABUSING DRUGS AND ALCOHOL — PREVENTING RELAPSE IS THE REAL PROBLEM.

PREVENTING DRUG ABUSE RELAPSE

“Understanding how the brain changes during the withdrawal phase can help 

us to help people stop relapsing into drug abuse.”
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POSTDOCS

Mithun Raje, PhD
Postdoctoral research associate in the Department of Pharmaceutical Science

AS A YOUNG BOY, MITHUN RAJE SAW FIRSTHAND THE DEVASTATING EFFECTS OF ALZHEIMER’S 

DISEASE ON HIS OWN FAMILY. AS A POSTDOCTORAL RESEARCH ASSOCIATE AT ROSALIND FRANKLIN 

UNIVERSITY, HE’S WORKING ON NEW TREATMENTS THAT COULD IMPROVE THE QUALITY OF LIFE 

FOR PATIENTS WITH ALZHEIMER’S — AND THEIR FAMILIES.

EASING the BURDEN of  ALZHEIMER’S

Mithun Raje, PhD, is very motivated to find new and better 

treatments for Alzheimer’s disease (AD). “My grandfather 

had Alzheimer’s. He was diagnosed when he was about 

80 years old, back in the 1990s.” Mithun was a young boy 

then, but he still remembers the toll the disease took on 

his family, particularly his grandmother. “My grandmother 

took care of my grandfather after he was diagnosed. 

It was really devastating, more for her than 

for him I think, and that’s why I wanted 

to study Alzheimer’s. I’d always been 

interested in chemistry, and I knew 

I wanted to get into the medical 

side of chemistry, so this seemed 

like the perfect opportunity to 

do that.”

Clinical trials over the last several 

years have focused largely 

on the “amyloid hypothesis” 

of AD, which proposes that the 

extracellular deposition of Aβ 

plaques is the primary cause of AD. 

However, experimental drugs based on this 

hypothesis were not shown to stop cognitive 

decline in patients. The research that Mithun is conducting 

in the lab of John Buolamwini, PhD, professor and chair 

of pharmaceutical sciences in the College of Pharmacy, 

focuses on an alternative approach to treatment of AD: 

the “calcium hypothesis,” which targets pathogenic 

calcium signaling.

“Neurons require calcium, and alterations in calcium 

signaling can lead to neuronal impairment and memory 

deficit,” Mithun explained. “We have identified a 

calcium ion channel called the ryanodine receptor 

(RyR) that is directly linked to cognitive decline and 

synaptic dysfunction in patients with AD and mild 

cognitive impairment.” Together with colleagues in 

Dr. Buolamwini’s lab and the laboratory of Dr. 

Grace Stutzmann, associate professor of 

neuroscience, Mithun has developed 

a series of structurally diverse 

synthetic compounds capable of 

normalizing aberrant neuronal 

calcium signaling. All of these 

compounds are currently in pre-

clinical testing to evaluate their 

viability in human clinical trials. 

Mithun believes that new 

treatments based on his research 

have the potential to reduce the 

human and financial toll of AD. “It’s 

not just about the costs to the healthcare 

system [estimated at $259 billion in 2017], it’s 

more about how AD affects the patient and the people 

living around the patient. More effective treatments 

could certainly reduce healthcare costs, but also 

greatly improve the quality of life for both patients and 

their families.” 

“More effective Alzheimer’s treatments could certainly reduce healthcare costs, 

but also greatly improve the quality of life for both patients and their families.”
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Mithun Raje working on a series of structurally diverse synthetic 
compounds capable of normalizing aberrant neuronal calcium signaling.

27

Hypothesis

SCHOOL OF GRADUATE AND POSTDOCTORAL STUDIES



HIGHLIGHTS

THROUGHOUT THE YEAR, GRADUATE STUDENTS AND POSTDOCS ATTEND A VARIETY OF RESEARCH-FOCUSED 

CONFERENCES, SEMINARS AND POSTER SESSIONS, AS WELL AS WORKSHOPS ON TOPICS SUCH AS PREPARING 

AND PRESENTING A SCIENTIFIC PAPER. THESE EVENTS, CONSIDERED VITAL FOR PROFESSIONAL DEVELOPMENT, 

PROVIDE STUDENTS AND POSTDOCS WITH OPPORTUNITIES TO NETWORK, SHARE THEIR RESEARCH AND  

CONNECT WITH THE LARGER SCIENTIFIC COMMUNITY.

The Molecular and Cellular Sciences (MCS) seminar 

held in October 2017 featured guest speaker Mary Jo 

LaDu, PhD, professor of anatomy and cell biology at 

the University of Illinois at Chicago. Dr. LaDu gave a 

presentation titled “Alzheimer’s disease pathology is 

determined by APOE genotype and sex: Evidence from 

a unique mouse model.” MCS seminars are held monthly 

from September through May and feature distinguished 

scientists from all biomedical fields.

Seminars &

Workshops.
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Philip Clifford, PhD, one of the creators of the AAAS 

Science Careers’ Individual Development Plan (IDP) 

for graduate students and postdocs, came to RFU this 

November to lead a career development workshop.  

During his presentation, “What Got You Here Won’t Get 

You There,” Dr. Clifford shared insights into how an IDP 

can help PhD students and postdocs determine which 

careers are the best fit for each person’s individual 

interests and goals.

“There are 20 different careers with 58 job titles for 

PhD scientists to consider,” Dr. Clifford told workshop 

attendees, describing the wide range of potential 

career paths. “Going through the IDP process can help 

you discover how well your skills and interests align 

with your career options.”

Dr. Clifford provided an overview of the IDP process, 

which begins with a self-assessment tool. “You need 

to start by understanding yourself — your skills, your 

interests and your values,” Dr. Clifford said. The IDP also 

includes career exploration, followed by goal-setting 

and plan implementation. “After you compare your 

career options to your skills and interests, you need to 

set goals for how you will improve your skills and build 

your network to prepare for your desired career path,” 

he said. Dr. Clifford also stressed the importance of 

seeking out mentors who can help students implement 

their plans.

Throughout the workshop, Dr. Clifford encouraged 

attendees to explore career options they might not 

know much about. “You want to understand what’s out 

there and what the possibilities are before you start 

narrowing down your choices,” he said. “The career that 

fits might not be the one you originally considered.”

Learn more at myidp.sciencecareers.org. 

CAREER  
DEVELOPMENT  
WORKSHOP

PHILIP CLIFFORD, PhD
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Every day, our graduate students and postdoctoral fellows commit themselves to 

scientific discovery and academic excellence. And every year, many of these hard-working 

individuals are recognized by RFU and the larger scientific community for their efforts.  

We are proud to share with you several of this year’s honorees.

AWARDS & RECOGNITION



NEWS

Rosalind Franklin University celebrated the impending 

construction of its new Innovation and Research Park with a 

ceremonial groundbreaking on Sept. 8 attended by state and 

local officials, life science industry partners and university 

faculty, alumni and supporters.

The research park will offer a collaborative environment for 

academic and industry scientists, innovators and entrepreneurs, 

with the goal of accelerating RFU’s nationally recognized 

research into treatment and prevention of disease. It will 

provide state-of-the-art laboratories and spaces for faculty 

and commercial startups and small- to mid-size national and 

international biotech firms. 

The expansion will consist of 100,000 square feet of research, 

office and meeting space that will ultimately house 175 

scientists, including investigators in industries collaborating 

with the university. RFU will occupy approximately two-thirds 

of the building. The remaining space will be leased to life 

science companies.

Job creation, job training programs and internships are also 

components of the vision for the park, which is expected to 

generate an estimated 450 direct new jobs. Completion of the 

new building is expected in summer 2019.

Darrion Mitchell, PhD ’09 (cell biology and 

anatomy), MD ’11, received a K12 Clinical Scientist 

Career Development Program Award from the 

National Institutes of Health. The K12 is awarded  

to clinician scientists to “provide support for newly 

trained clinicians appointed by an institution for 

development of independent research skills and 

experience in a fundamental science within the 

framework of an interdisciplinary research and 

development program.”

Dina Simkin, PhD ’12 (neuroscience), was first 

author on the article “Andersen’s syndrome 

mutants produce a knockdown of inwardly 

rectifying K+ channel in mouse skeletal muscle in 

vivo,” published in Cell and Tissue Research (epub 

ahead of print, October 10, 2017).

Jiaju Wang, PhD ’17 (physiology and biophysics), 

received the Respiration Section Trainee Poster 

Award from the American Physiological Society 

for his poster presentation entitled “Voltage-

dependent K+ channels (KV) suppress hypoxia-

induced elevation of [Ca2+]i in rat carotid body 

glomus cells.” 

university
 

News.

alumni

 News.

Share your achievements, notify us of changes 

to your professional position, or volunteer to 

become a speaker in our alumni speaker series, 

“Pathways Taken.”

http://rfu.ms/sgpsupdate
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Publications & Presentations
JOURNAL PUBLICATIONS
 

Blume SR, Freedberg M, Vantrease JE, Chan R, Padival M, Record 

MJ, DeJoseph MR, Urban JH, Rosenkranz JA (2017). Sex- and 

estrus-dependent differences in rat basolateral amygdala.  

J. Neurosci., Sep 27. pii: 0758-17. [Epub ahead of print.]

Cavanaugh E, DiMario JX (2017). Sp3 controls fibroblast growth 

factor receptor 4 gene activity during myogenic differentiation. 

Gene, 617:24-31.

Cavanaugh EJ, DiMario JX (2016). C/EBPα represses slow myosin 

heavy chain 2 gene expression in developing avian myotubes. 

Biochim. Biophys. Acta, 1860:2355-2362. 

Hatch K, Pabon A, DiMario JX (2017). EMX2 activates slow myosin 

heavy chain 2 gene expression in embryonic muscle fibers. Mech. 

Dev., 147:8-16.

Jayasinghe VR, Flores-Barrera E, West AR, Tseng KY (2017). 

Frequency-dependent corticostriatal disinhibition resulting from 

chronic dopamine depletion: Role of local striatal cGMP and GABA-

AR signaling. Cereb. Cortex, 2017; 27(1):625-34, Jan 2017.

Nie R, Stark S, Symersky J, Kaplan RS, Lu M (2017). Structure and 

function of the divalent anion/Na symporter from Vibrio cholerae 

and a humanized variant. Nature Communications, 1-10. 

Sawyer IA, Dundr M (2017). Chromatin loops and causality 

loops: The influence of RNA upon spatial nuclear architecture. 

Chromosoma, 126(5), 541-557.

Simkin D, Robin G, Giuliano S, Vukolic A, Moceri P, Guy N, Wagner 

K, Lacampagne A, Allard B, Bendahhou S (2017). Andersen’s 

syndrome mutants produce a knockdown of inwardly rectifying 

K+ channel in mouse skeletal muscle in vivo. Cell Tissue Research, 

October 10, 2017. 

Twinning RC, Vantrease JE, Love S, Padival M, Rosenkranz JA 

(2017). An intra-amygdala circuit specifically regulates social fear 

learning. Nat. Neurosci., 20(3):459-469. 

Wang J, Hogan JO, Kim D (2017). Voltage- and receptor-mediated 

activation of a non-selective cation channel in rat carotid body 

glomus cells. Respir. Physiol. Neurobiol., 2017 Mar; 237:13-21. 

Wang J, Hogan JO, Wang W, White C, Kim D (2017). Role of 

cystathionine-γ-lyase in hypoxia-induced changes in TASK activity, 

intracellular [Ca2+] and ventilation in mice. Respir. Physiol. 

Neurobiol., 2017 Dec; 246:98-106. 

Werner CT, Murray CH, Reimers JM, Niravkumar CM, Woo KKY, 

Molla HM, Loweth JA, Wolf ME (2017). Trafficking of calcium-

permeable and calcium-impermeable AMPA receptors in nucleus 

accumbens medium spiny neurons co-cultured with prefrontal 

cortex neurons. Neuropharmacology, 116:224-232. 

Young KE, Flaherty S, Woodman KM, Sharma-Walia N, Reynolds 

JM (2017). Fatty acid synthase regulates the pathogenicity of Th17 

cells. Journal of Leukocyte Biology, jlb.3AB0417-159RR. 

BOOK CHAPTERS

Sawyer IA, Dundr M (2017). “Chapter 11: Nuclear bodies.” C. Lavelle 

& J-M. Victor (eds.), Nuclear Architecture and Dynamics, Volume 

2. Cambridge, MA: Elsevier Academic Press.

PRESENTATIONS

Altwal FA. March 2017. “Mechanism for the modulation 

of striatonigral and striatopallidal neuron activity by 

phosphodiesterase 10A inhibition in L-DOPA–induced dyskinesia.” 

All School Research Consortium (ASRC), Rosalind Franklin 

University of Medicine and Science, Chicago, IL.

Altwal FA. March 2017. “Mechanism for the modulation 

of striatonigral and striatopallidal neuron activity by 

phosphodiesterase 10A inhibition in L-DOPA–induced dyskinesia.” 

Annual Meeting of the Chicago Chapter: Society for Neuroscience 

(CSfN), Chicago, IL.

Altwal FA. April 2017. “Mechanism for the modulation 

of striatonigral and striatopallidal neuron activity by 

phosphodiesterase 10A inhibition in L-DOPA–induced dyskinesia.” 

BRF 17th Annual Neuroscience Day, Chicago, IL.

Bompolaki M. November 2016. “Broadening our understanding of 

intra-BLA NPY-induced stress resilience assessed with cued fear 

conditioning.” Annual Meeting of the Society for Neuroscience,  

San Diego, CA.

Bompolaki M. March 2017. “NPY-induced stress resilience 

and downregulation of HCN1 channels modifies expression of 

conditioned fear.” All School Research Consortium (ASRC), 

Rosalind Franklin University of Medicine and Science, North 

Chicago, IL.

Bompolaki M. March 2017. “NPY-induced stress resilience 

and downregulation of HCN1 channels modifies expression of 

conditioned fear.” 2017 Annual Meeting of the Chicago Chapter of 

the Society for Neuroscience, Chicago, IL.
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Bompolaki M. April 2017. “NPY-induced stress resilience and 

downregulation of HCN1 channels modifies expression of 

conditioned fear.” Experimental Biology 2017, Chicago, IL.

Bompolaki M. November 2017. “Dendritic retraction of principal 

neurons and up-regulation of autophagic pathways in the BLA of 

NPY-induced stress resilient rats.” Annual Meeting of the Society 

for Neuroscience, Washington, DC.

Centa J. August 2017. “Therapeutic splice switching 

oligonucleotides in juvenile Batten disease.” JNCL Young 

Investigator Symposium, Hamburg, Germany.

Christian DT. January 2017. “Extended-access cocaine self-

administration leads to increased GluN3-containing NMDA 

receptor function in the rat nucleus accumbens.” Symposium 

speaker in panel titled “Staying off the powder: Insights into the 

neural mechanisms of relapse,” 50th Annual Winter Conference 

on Brain Research, Big Sky, MT.

Christian DT. September 2017. “Extended-access cocaine 

self-administration leads to increased GluN3-containing NMDA 

receptor function in the rat nucleus accumbens.” Invited speaker 

in panel titled “Persistent alterations in brain structure and 

functioning associated with drug addiction, relapse and recovery 

processes,” European Behavioural Pharmacology Society, Biennial 

Meeting, Heraklion, Greece.

Loh M. March 2017. “Effects of anterior cingulate cortex 

stimulation on basolateral amygdala projections into nucleus 

accumbens.” All School Research Consortium (ASRC), Rosalind 

Franklin University of Medicine and Science, North Chicago, IL.

Loh M. March 2017. “Effects of anterior cingulate cortex 

stimulation on basolateral amygdala projections into nucleus 

accumbens.” Society for Neuroscience: Chicago Chapter (CSfN), 

Chicago, IL.

Molla H. June 2017. “Developmental regulation of prefrontal 

plasticity by endocannabinoid CB1R signaling.” Great Lakes 

American Society for Pharmacology and Experimental 

Therapeutics, Chicago, IL.

Molla H. August 2017. “Developmental regulation of prefrontal 

plasticity by endocannabinoid CB1R signaling in vivo.” 

Cannabinoid Function in the CNS Gordon Research Conference, 

Waterville Valley, NH.

Munshi S. November 2016. “Repeated social defeat stress 

shifts peripheral immune function in rats: Potential impact on 

basolateral amygdala neurons.” Annual Meeting of the Society for 

Neuroscience (SfN), San Diego, CA.

Munshi S. March 2017. “Peripheral immune challenge affects in 

vivo electrophysiological properties of basolateral amygdala 

neurons.” Annual Meeting of the Chicago Chapter: Society for 

Neuroscience (CSfN) Annual Meeting, Chicago, IL.

Munshi S. March 2017. “Peripheral immune status is shifted after 

repeated stress and impacts basolateral amygdala function in 

rats.” All School Research Consortium (ASRC), Rosalind Franklin 

University of Medicine and Science, North Chicago, IL.

Munshi S. April 2017. “Repeated social defeat stress changes 

peripheral immune status in rats: Potential effects on basolateral 

amygdala function.” Annual Meeting of Experimental Biology —

Division: American Society for Pharmacology and Experimental 

Therapeutics (ASPET), Chicago, IL.

Munshi S. June 2017. “Pro-inflammatory state impacts basolateral 

amygdala physiology in rats and can be induced by repeated 

stress.” American Society for Pharmacology and Experimental 

Therapeutics (ASPET) — Great Lakes Chapter, Chicago, IL.

Murray C. November 2016. “Nucleus accumbens core miRNA 

expression after the incubation of cocaine craving.” Annual 

Meeting of the Society for Neuroscience (SfN), San Diego, CA. 

Murray C. August 2017. “Adaptations in nucleus 

accumbens mGluR5-eCB signaling during the incubation 

ofmethamphetamine craving.” Cannabinoid Gordon Research 

Conference, Waterville Valley, NH. 

Peterson T. June 2017. “Regulation of alpha-beta T cell 

development by the vacuolar ATPase.” FASEB Science 

Research Conferences: Molecular Mechanisms of Immune Cell 

Development and Function, Snowmass Village, CO.

Sawyer I. September 2017. “Oncogenes promote Cajal body 

assembly to support nuclear function.” NIH Center of Excellence 

in Chromosome Biology Workshop, Bethesda, MD.

Vantrease JE, Blume SR, Urban JH, Rosenkranz JA. November 

2016. Sex differences in neuronal activity and expression of small 

conductance calcium activated potassium channels in the rat 

basolateral amygdala. Society for Neuroscience, San Diego, CA.

Wang J, Hogan JO, Kim D. April 2017. Voltage-dependent K+ 

channels (KV) suppress hypoxia-induced elevation of [Ca2+]i in 

rat carotid body glomus cells. Experimental Biology, Chicago, 

IL, USA.

Young K. July 2017. “Regulation of the pathogenicity of Th17 cells 

by fatty acid synthase.” FASEB Autoimmunity, Saxtons River, VT.

PUBLICATIONS & PRESENTATIONS

Names in bold indicate current/former 
SGPS graduate student or postdoc.
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SGPS STUDENTS WHO ARE AT OR NEARING THE END OF THEIR PhD PROGRAM   

SHARE WHAT THEY DISCOVERED ABOUT THEMSELVES DURING THEIR TIME AT RFU.

ISHA DEY  
physiology and biophysics

SOUMYABRATA MUNSHI 
neuroscience

GINA PISANO  
microbiology and immunology

JIAJU WANG  
PhD ’17, physiology and biophysics

“I have learned that understanding the bigger 

picture of my research and communicating 

science effectively is as important as doing 

experiments properly. Moreover, I’ve received 

tremendous support from the school, my 

department and my colleagues.”

“My decision for a career in basic neuroscience 

research stemmed from my intense passion to 

know and learn more. I just keep following that 

passion, and I don’t let any other idea distract  

me from doing that.”

“I have learned that no obstacle you encounter 

is mighty enough to overcome God’s will for 

your life.”

“I’m curious about the unknowns, and 

I enjoy the rewarding experience each 

time I solve a problem. Being able to 

analyze, think and communicate makes 

me happy; and that’s what I’m looking 

for in my career path.”

PARTING THOUGHTS 



3333 Green Bay Road 

North Chicago, IL 60064-3095
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us with your news at: 
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