
  



  



September 13, 2018 

Welcome to the fourth annual Case Western Reserve University (CWRU) 
Institute for Computational Biology (ICB) Symposium, also known as the 
North Coast Conference on Precision Medicine series!  This year, we are 
discussing the challenges of returning genomic results to patients, 
participants, and providers with an emphasis on diverse populations.  The 
White House-led Precision Medicine Initiative (PMI) Cohort Program known as 
All of Us officially launched May 6th, and recruitment is well underway to 
ascertain and follow 1 million residents in a study of genetics, environment, 
and lifestyle to better understand their influence on human health.   Returning 
research and clinical results is an important emerging topic in precision 
medicine research as All of Us is promising unprecedented participant 
engagement and data sharing.  While preliminary data suggest participants 
want results returned to them, few guidelines have been developed on how to 
responsibly return these results either to the participant directly or through 
the participant’s provider.   

This year, we have five national speakers who will present on various topics 
related to this year’s theme, including ensuring equitable participation from 
underserved populations, challenges in internet-based participation, precision 
medicine challenges in minority communities, translational 
pharmacogenomics in diverse populations, and return of whole exome results 
for developmental brain disorders in adults.  Immediately following the 
symposium is a reception and poster viewing session followed by a buffet 
dinner at the Cleveland Botanical Garden.   

Please check our website this summer for next year’s symposium, including 
travel scholarship opportunities for trainees and junior investigators, at 
www.icompbio.net.  You can also follow us on Instagram 
(smartpeoplesciencing) and Twitter (@compbio).   

 
See you next year! 
 

 
 
Dana C. Crawford, PhD 
Chair, Organizing Committee 
Associate Professor 
Population and Quantitative Health Sciences 
Institute for Computational Biology 

http://www.icompbio.net/


 

Sequencing and Genotyping in Diverse Populations:  Who Wants What Back 
(and When)? 
September 13, 2018 
Cleveland Botanical Garden 

 
12:30 – 1:00pm    Registration and Check-in 
 

1:00 – 1:15pm    Welcome and Introduction 
 
Dana Crawford, PhD, Associate Professor 
Department of Population and Quantitative Health Sciences 
Institute for Computational Biology 
Case Western Reserve University 
 

1:15 – 2:00pm   Precision Medicine Research and Equitable 
Participation of Underserved Populations 
 
Nanibaa’ Garrison, PhD, Assistant Professor 
Treuman Katz Center for Pediatric Bioethics, Seattle Children’s Research 
Institute 
Department of Pediatrics, University of Washington 
 

2:00 – 2:45pm    Challenges in Internet-based research participant 
engagement 
 
Sarah Hartz, MD, PhD, Assistant Professor 
Psychiatry 
Washington University 
 

2:45 – 3:30pm    Lost in Translation — How gaps in utility, access and 
utilization threaten the promise of precision medicine in minority 
communities 
 
Latrice Landry, PhD, MS, Clinical Fellow 
Partners Health Care Personalized Medicine 
Brigham and Women’s Hospital Center for Advanced Molecular Diagnostics 
 

3:30 – 4:30    Break 
 
4:30 – 5:15pm    Translational pharmacogenomics at Mount Sinai and 
beyond 
 
Aniwaa Owusu Obeng, PharmD, Assistant Professor 
General Internal Medicine, Charles Bronfman Institute for Personalized 



Medicine 
Icahn School of Medicine at Mount Sinai 
 

5:15 – 6:00pm    Returning Clinically Relevant Whole Exome Results 
for Developmental Brain Disorders to Adult Research Participant 
 
Brenda Finucane, MS, LGC 
Autism & Developmental Medicine Institute 
Geisinger Health System 
 

6:00 – 7:30pm    Pre-dinner reception and poster viewing 
 

7:30 – 9:00pm    Dinner and networking 
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Brenda Finucane, MS, LGC, is Professor and Associate 

Director of Geisinger Health System's Autism and 

Developmental Medicine Institute.  Finucane is a genetic 

counselor, and her education and career have straddled 

research and the clinic.  Her clinical and research 

activities have focused on genetic causes of 

developmental brain disorders, including autism and 

intellectual disability.  Finucane's early work focused on 

the behavioral and cognitive consequences of the fragile 

X syndrome, Smith-Magenis, and 15q duplication, among other syndromes.  At 

Geisinger in her current position, Finucane and her team study the family 

genetic background and its impact on phenotypes for several syndromes 

including the fragile X syndrome, sex chromosomal abnormalities, and the 

22q11.2 deletion syndrome.  Ms. Finucane has a particular interest in 

translating knowledge about genetic diagnoses into practical strategies that 

enhance healthcare, behavioral, and educational interventions for children and 

adults.  She is widely published and has been in leadership roles in 

professional and advocacy organizations throughout her career, including a 

term as president of the National Society of Genetic Counselors.  

 

 

Dr. Garrison is Assistant Professor in the Treuman Katz 

Center for Pediatric Bioethics at Seattle Children’s 

Research Institute and Department of Pediatrics at the 

University of Washington.  She is also faculty for the 

Summer internship for INdigenous peoples in Genomics 

(SING) Workshop, a competitive yearly one-week 

workshop covering the uses, misuses, and limitations of 

genomics as a tool for indigenous peoples' communities.  Dr. Garrison's 

research interests include ethical issues in genetics research such as informed 

consent, issues with privacy and confidentiality, and special issues for diverse 

groups with a concentration on Native American communities.   



Dr. Sarah Hartz is Assistant Professor of Psychiatry at 
Washington University in St. Louis, MO.  Dr. Hartz holds a 
PhD in Statistics from the University of Illinois Urbana-
Champaign (2003), and she performed her residency in 
Psychiatry at the University of Iowa Hospitals and Clinics 
and Washington University/Barnes-Jewish Hospital 
(2005-2009).  Dr. Hartz is currently a physician scientist 

who has combined her background in statistics and genetics with her 
psychiatric training to better understand the genetics of substance 
dependence.  Dr. Hartz's current research interests include 1) genetics of 
comorbidity between substance use disorders and other severe mental illness, 
2) return of genetic results to research participants, and 3) application of 
quantitative methodologies to addiction genetics.  
 

 

 
Dr. Latrice Landry is a Clinical Molecular Genetics Fellow 
at Partners’ Personalized Medicine and the Center for 
Advanced Molecular Diagnostics at Brigham and 
Women’s Hospital.  Dr. Landry holds both a Masters and 
PhD from the Friedman School of Nutrition Science and 
Policy at Tufts University, and she completed an 
Biomedical Informatics fellowship program at Harvard 

Medical School prior to her current position.  Dr. Landry has a broad research 
interest in how diet and nutrition interact with genetics and contribute to 
complex human phenotypes with a special interest in health disparities.  Dr. 
Landry has worked with the Jackson Heart Study to better understand the 
impact diet has on genetic associations related to lipid traits.  More recently at 
Partners and in the Office of Minority Health at the Food and Drug 
Administration, Dr. Landry's research explores the potential consequences of 
biases in genomic databases in precision medicine settings.  Dr. Landry's 
leadership and work has been nationally recognized by the National Minority 
Quality Forum where she was named as one of 40 under 40 Leaders in Health 
2016. 
 
  



 
Aniwaa Owusu Obeng, PharmD, is Assistant Professor 
of General Internal Medicine and Clinical 
Pharmacogenomics Coordinator at the Charles 
Bronfman Institute for Personalized Medicine, Icahn 
School of Medicine at Mount Sinai in New York.  Dr. 
Obeng is also currently adjunct experiential faculty 
with Albany College of Pharmacy and Health Sciences 
and Long Island University Arnold and Marie Schwartz 

College of Pharmacy.  Dr. Obeng earned her doctorate of pharmacy from 
Albany College of Pharmacy and Health Sciences in 2011 followed by 
residencies at the Bronx Lebanon Hospital Center and the University of 
Florida, the latter as the inaugural resident for the UF Pharmacogenomics 
Pharmacy Residency (PGY2) program.  At Mount Sinai, Dr. Obeng's current 
research interests include translational pharmacogenomics, and she is active 
is several relevant consortia including the electronic MEdical Records & 
GEnomics (eMERGE) network, the Implementing GeNomics In pracTicE 
(IGNITE), and Clinical Pharmacogenomics Implementation Consortium (CPIC), 
among others. 
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Assistant Professor 
Division of Cardiovascular Medicine 
Vanderbilt University Medical Center 
Nashville, TN 

African-Americans with coronary artery disease on the 
antiplatelet medication clopidogrel are at a 3-5 fold increase risk of having a 
major heart attack of stroke after a common procedure to open up blocked 
arteries with stents (coronary intervention). Understanding the root causes of 
this difference is vital in order to tailor medicine to prevent cardiovascular 
death. Clopidogrel works by blocking platelets from forming clots, but some 
individuals do not respond to clopidogrel and as a result there blood still clots 
(they harbor the loss-of-function CYP2C19 variant). This could be secondary 
to the patient simply not taking the drug as prescribed (non-compliant) or 
could be due to their bodies not breaking down the drug correctly of this 
drug (impaired metabolism). It is clear that non-compliance with clopidogrel 
places patients at increased risk of having a heart attack after coronary 
intervention. We seek to definitively measure compliance on clopidogrel with 
biochemical measurements on African-American patients on clopidogrel. 
While genetic differences in the metabolism of clopidogrel that associate with 
reduced antiplatelet effects are well described in Caucasian population, we 
seek to investigate this in African-Americans. Finally, we will measure novel 
measurements of platelet activation and correlate with racial genetic 
differences in a novel platelet receptor involved in clotting. 

 

Assistant Professor 
Microbiology and Molecular Biology 
Brigham Young University 
Provo, UT 

The Davis lab is statistical genetics lab and harnesses 
the power of electronic medical records (EMR) for 
investigating the genetic causes of complex human 

diseases. The main projects in the lab focus on multiple sclerosis (MS), an 
autoimmune disease. MS is a true complex disease, both in terms of risk 
factors and clinical presentation. Environmental and genetic risk factors are 
known to be involved, but many of them are a mystery. Additionally, patients 
with MS experience a variety of symptoms, disability levels, and responses to 
treatments. We mine EMR data, both structured and narrative text, to identify 
clinical traits of MS patients. With this information, we work to better 
understand the effect of genetic variation on MS, especially in the variable 



disease courses experienced by patients. Through this work, we hope to 
increase understanding of MS and provide better avenues for therapy of the 
disease.  Current projects include identifying genetic predictors of adverse 
effects in treatments of multiple sclerosis. We have identified a variant 
associated with liver failure in MS patients on interferon-beta; we are 
replicating this work to identify the prediction power for clinical use. We are 
looking to see if this variant also predicts liver failure on other MS treatments, 
as well as searching for genetic variation associated with MS treatment 
efficacy. 

Undergraduate student 

California Institute for Regenerative Medicine 

Genea Biocells Intern 

Miramar College San Diego 

Oceanside, CA

While working towards a degree in biomedical 
engineering I was selected to participate in bridges to CIRM program. Now 
working for the Genea Biocells lab I’ve gotten the opportunity to network with 
experts in my field and determine what direction I want to pursue. While still 
very interested about specializing in more neurological specific research or 
even tissue engineering I’ve grown to love disease modeling via a stem cell 
approach. My lab currently works with neuromuscular and muscle cells from 
stem cells and so it has been a great Segway into the realm of neuropathy. 
Specifically, with stem cells, I differentiate them into myotubes in order to 
develope clinical solutions towards various muscular dystrophies. The current 
disease I am focusing on is MDC1A where I’m testing numerous compounds to 
asses their phenotypes. So far in my internship I’ve learned several culturing 
protocols, used numerous assay development platforms and learned several 
sequencing and information gathering techniques. I plan to stay in this 
industry and I am anxious to continue to grow as a scientist and learn far 
more. 

Research Assistant Professor 
Vanderbilt Memory & Alzheimer's Center 
Department of Neurology 
Vanderbilt University Medical Center 
Nashville, TN



As a Research Assistant Professor in the Hohman lab, I leverage advanced 
statistical approaches and computational ‘omics to identify novel treatment 
targets for Alzheimer’s disease (AD). Our work sits at the intersection of 
computational neuroscience and statistical genomics. We build strong 
phenotypes using neuroimaging, fluid biomarker, and cognitive data, and then 
leverage those phenotypes to identify molecular drivers of disease. For 
example, one of our primary areas of focus is on resilience to AD. 
Approximately 30% of older adults have all of the neuropathological features 
of AD (plaques and tangles), but never show clinical symptoms. That is, they 
are able to endure substantial brain injury without displaying memory or 
cognitive difficulties. We have developed a phenotype to define and identify 
these resilient individuals and are applying advanced genomic and proteomic 
approaches to characterize the molecular drivers of resilience by combining 
data from longitudinal datasets from around the world. 

In addition to our focus on resilience, we are also interested in the 
heterogeneity of AD, including the comorbid neuropathologies that 
commonly occur with disease (most individuals with AD also have 
cerebrovascular disease) and the well characterized sex and racial/ethnic 
disparities in AD. We use autopsy, imaging, and fluid biomarkers, in 
combination with genetic data, to characterize the molecular factors that may 
contribute to concomitant disease or confer sex-specific risk or resilience to 
disease. 

Graduate Student 
Applied Science and Technology 
North Carolina A&T State University 
Greensboro, NC 

A&T is a research intensive doctoral university that 
seeks to advance knowledge and develop 

technologies that address society’s grand challenges and drive the economy 
of the state, nation and world. My contribution to A&T is through not only my 
research, but also through collaborations within the university across different 
departments which contributes to the research capabilities as it helps to bring 
together different departments and help to build an inclusive relationship 
amongst these departments rather than one of exclusion. I have attended and 
presented at conferences and symposiums showcasing the skills, techniques, 
and research in which I am working on at this university. At this time, I have 
three journal articles that have been published & conference abstracts that 
help to display the wealth of knowledge, skills, and usage of technology to 
address issues that are plaguing individuals across the world. Prior to coming 
to NCAT the laboratory techniques and skills that I now possess were not 
present, however, here I have had exposure to many different technologies 
and research that can impact the local and global communities.  My current 
research is related to precision medicine as I previously and currently work 



with microRNAs in breast cancer. MicroRNAs can be used in genetic profiling 
to potentially act as prognostic and diagnostic tools for medical care. Future 
research for my post-doc will also utilize microRNAs, but will be focused on 
rare cancers. 

 

Bioinformatics Engineer 
Informatics, Data & Analytics 
The Simons Foundation 
New York, NY 

Previously, I was a post-doctoral fellow at the Ichan 
School of Medicine at Mount Sinai where I studied 

Lyme disease and acne (acne vulgaris). Both diseases are under-studied due 
to their non-life-threatening nature and overall lack of research funding, 
though both diseases can affect quality of life. My research of acne focused 
on two types of 'omics data -- the transcriptome (gene expression) and the 
microbiome. I helped build co-expression networks from expression in 
affected skin of cases and unaffected skin of cases and controls. Interestingly, 
I found gene expression differences between unaffected skin in cases and 
controls, suggesting baseline differences that predispose skin to development 
of acne. Additionally, I found preliminary evidence of a correlation between 
certain bacterial species and gene expression within skin. 

Currently I am working with large autism datasets that have genetic data as 
well as a variety of phenotypic survey data. The complexity of both the 
dataset (multiple ethnicities) as well as disease pathogenesis of autism 
spectrum diseases requires research in line with the goals and approaches of 
precision medicine research. I have a wide range of computational biology 
interests that are related to precision medicine. One of my goals is to apply 
recent machine learning to genetic data quality control, processing, and 
research. In particular, machine learning is promising in that it may help to 
better integrate/classify data from patients of diverse background and better 
understand disease pathogenesis. Additionally, I'm interested in single cell 
sequencing, 3D genome structure, and epigenetics and how related 
technologies will evolve in the coming years to better aid in precision 
medicine. 



 
Investigator 
Statistical Genetics 
GlaxoSmithKline (GSK) 
Philadelphia, PA 

My research is focused on the application of 
computational and statistical methods to 

understanding the genetic contribution of a wide range of complex diseases. I 
use an array of approaches ranging from pedigree-based studies in founder 
populations focusing on rare variants, to large studies of unrelated individuals 
searching for pleiotropic effects across many loci. The common theme of my 
research has been my interest in leveraging novel techniques to maximize the 
yield from the data and identify novel loci for human diseases. Much of my 
current research is in understanding how we can map GWAS signals to 
specific genes for functional validation, and the importance of regional 
context when interrogating potentially pleiotropic loci identified through 
PheWAS studies. Taking advantage of the wealth of phenotype and genotype 
data made available through the UK Biobank and other publicly available 
datasets, I am working on developing high-throughput pipelines to perform 
variant to gene mapping for the use in drug target validation and 
development. 

 
Graduate Student 
Department of Biological and Biomedical 
Sciences 
North Carolina Central University 
Durham, NC 

My current research involves using machine learning 
techniques and data mining to identify novel biomarkers of metabolic system. 
Furthermore, I examine these biomarkers and how they present themselves in 
groups that represent health disparities in MetS, such as ethnic groups and 
biological sex groups. Actively incorporating biology, computer science and 
clinical research allows for a creative and more inclusive approach to scientific 
research and will lead to more precise clinical diagnosis and treatment 
practices. 

Health disparities are seen in virtually every disease or condition that presents 
itself in our society. Although there is undoubtedly a socio-economic and 
environmental component to this phenomena. It is my belief as a scientist that 
there is undoubtedly biological component as well. It is this component that 



empowers us to ask intelligent questions and conduct research that gives a 
more insight on specific groups, and not continue to look at science, clinical 
research and treatment in generalized ways. In my current and future research 
I will continue to marry computational science, biology and clinical research to 
identify causes of disease, the health disparities seen in them and develop 
early warning systems and treatments specific to those most affected. 

 

 
Post-doctoral fellow 
Pharmaceutical Science 
North Carolina Central University 
Durham, NC 

My long-term research goal is to identify novel 
regulators for cardiovascular diseases, I am currently focused on developing 
novel inhibitors for industry use on various metabolic disease such as 
hypercholesterolemia. My academic research experiences have provided me 
with diverse skills in various biological disciplines including; cell biology, 
microbiology, biochemistry, and genetics. As an undergraduate I participated 
in proposing novel drug targets for Helicobacter pylori. During pre-doctoral 
training I was able to identify and characterize virulence genes in novel strains 
of Haemophilus ducreyi. My doctoral training involved the derivation of a 
novel metabolic disease diagnostic assay as well as the identification of novel 
PCSK9 protein inhibitors. The basis of this work answered the need for proper 
diagnosis and personalized therapy for hypercholesterolemic patients. As a 
member of the Lopez research team I am privileged to mentor graduate and 
undergraduate students in active research, heightening my autonomous 
investigating abilities. I became proficient in identifying and quantifying novel 
proteins based on their interactions with PCSK9 and the LDL cholesterol 
receptor. My doctoral dissertation mentor and I have published research 
manuscripts elucidating novel research findings associated with cardio-
metabolic diseases. The current research initiatives we are working on will 
provide benefit to the scientific and medical community, ultimately providing 
resolve to many health disparities and metabolic diseases. 



Assistant Professor 
School of Pharmacy 
University of Puerto Rico Medical Sciences 
Campus 
San Juan, Puerto Rico 

I have always been interested in both the clinical and 
practical applications of research. As a practicing clinician, I have a deep 
appreciation for the real-world benefits that advances in research can bring to 
my patients. Unfortunately, not all minority populations have benefitted to the 
same extent from recent advances in clinical research. As a clinical researcher, 
I have been actively involved in the study of pharmacogenomics and 
personalized medicine in the Hispanic population. Through my research, I 
hope to develop the research capabilities to better measure, understand, and 
utilize the genetic basis for observed drug response variability in the Hispanic 
population to enable clinicians to provide higher quality care through 
personalized medicine approaches. As an early career researcher in this field, I 
am working under the mentorship of Jorge Duconge, Ph.D., Professor of 
Pharmacogenomics and Pharmacokinetics at the University of Puerto Rico 
Medical Sciences Campus (UPR-MSC). Through our collaboration, I have 
authored and co-authored several peer-reviewed manuscripts on 
pharmacogenomics and am now a co-investigator on a 5-year clinical trial 
funded through NIMHD (U54MD007600). In addition to my research in 
pharmacogenomics, I have also been actively involved in a variety of 
community-based research projects that evaluate the effectiveness of 
pharmacist-based interventions in improving health outcomes and serve as 
the research coordinator for the UPR-MSC PGY-1 residency program in 
community pharmacy practice. Ultimately, I hope to bring my clinical and 
practice based research together to bring the benefits of advances in 
pharmacogenomics research to the Hispanic population which I serve. 

 

Graduate Student 
Department of Sociomedical Sciences 
Mailman School of Public Health 
Columbia University 
New York, NY 

My research aims to assess socio-structural influences on 
health through qualitative and quantitative research methods. Stemming from 
my work in community-based health intervention studies among Latina youth, 
my interest in social determinants of health and minority health carried over 



to my work as a master’s project where I analyzed the role of social networks 
and social cohesion in relation to health behaviors and health outcomes within 
enclaves of Latino communities in the United States. I have also worked in 
research projects that explore addiction and racialized medicine, mental 
health, stigma, and public policy. 

 

Graduate Student 
Mechanical Engineering 
Virginia Tech 
Blacksburg, VA 

The tumor microenvironment heterogeneity and 
extracellular matrix can cause chemotherapeutic resistivity which is 
problematic in is effective drug delivery into the tumor. The electrotherapy 
treatments such as iontophoresis, flow therapy treatment such as 
intraperitoneal chemotherapy, and heat therapy such as hyperthermia are 
promising treatment to overcome the cell membrane barrier against the drug 
delivery. The cost of drug and biomedical devices development has increased 
due to the high number of pre-clinical and clinical trials. The application of 
advanced computational fluid dynamic model validated with 3D cell culture 
systems has proved benefits in providing more physiologically relevant 
conditions and a capability of mimicking biomedical devices for cancer 
treatment. To develop the effectiveness of recent cancer treatment such as 
iontophoresis, and intraperitoneal chemotherapy treatment, a 3D microfluidic 
device platform to effectively control the flow rate, drug dosage and the 
electric current intensity was developed. The novel fabricated device mimic 
the tumor extracellular matrix by MDA-MB-231 spheroids formation in the 
hydrogel, the lymph vessels (paclitaxel sink), and the blood vessel (paclitaxel 
source. The fraction of tumor killed is also measured experimentally under the 
effect of paclitaxel electroosmotic flow, and electrophoretic movement of 
drug particles using Live/dead cell staining at various hydrogel depths. 
Computational fluid dynamic model predicted the fraction of tumor killed 
under the effect of flow and electric field. Computational model is finally 
validated with proposed in-vitro experiment. 



 

Post-doctoral fellow 
Department of Genetics 
University of North Carolina 
Chapel Hill, NC 

My interest in genetics first began during my 
undergraduate training when I was introduced to the 

intricacies of the cell, all made possible by the instructions maintained in DNA. 
Since this time, I have maintained a deep fascination with the ability to 
harness the DNA code to better inform clinicians and patients of how to treat 
or prevent diseases with genetic etiologies. Advancements in DNA 
sequencing technology make it possible to sequence the entire genome at 
birth, ideally providing a genetic roadmap to guide healthcare decisions for a 
lifetime. Yet, genome-scale sequencing in healthy newborns raises important 
ethical, legal and social implications (ELSI), partly because of the ability to 
detect adult-onset conditions and devastating conditions that lack any 
treatments. During my postdoc training I have worked to develop a feasible, 
cost-effective approach to integrate genetic screening into routine wellness 
visits for newborns and children, an approach called age-based genetic 
screening (ABGS). ABGS would mitigate many ELSI concerns as screening 
would be limited to medically actionable conditions that are relevant to the 
age of the child. I have worked with a team to validate and optimize an 
affordable targeted-sequencing technology that could be amenable to 
population-level genetic screening. I will continue to work to develop targeted 
gene panels that could be integrated into wellness visits during childhood 
development for the pre-symptomatic detection of rare, single-gene 
disorders. 

 

My current research training and future research plans are both devoted to 
understanding how to bring genomic medicine and cutting-edge treatments 
and technology to the population in a way that allows all people to equally 
benefit from advancements in precision medicine. During my postdoc I am 
working to develop ABGS. This approach to population-level genetic 
screening mitigates ELSI concerns, alleviates the need for exhaustive consent 
forms that can overwhelm parents, confines screening to actionable 
conditions, and uses a technology that is affordable. Thus, ABGS can bring 
precision, genomic medicine to people in both rural and urban locations who 
represent a broad socioeconomic spectrum. Furthermore, I am also interested 
in the need to increase diversity in genomics research. Understanding how 
best to implement population-level genomic medicine will involve actively 
engaging those communities who have been unintentionally excluded or 
underrepresented in genomics research. I am the primary investigator on a 
focus group study that is assessing the viewpoints of African American 
parents to ABGS. The goal of this study is to identify concerns that emerge 



about ABGS. By addressing concerns about ABGS upfront, we will facilitate 
the development of educational tools and a framework for implementing 
ABGS that will increase the uptake of a potentially life-saving genetic 
screening program in all communities. It is my goal to continue both the 
technical development of ABGS and the stakeholder engagement activities as 
we implement ABGS in pediatric practices across North Carolina. 

 

Undergraduate student 
California Institute for Regenerative Medicine 
Sanford Consortium for Regenerative Medicine 
University of California San Diego 
San Diego, CA 

I am presently a California Institute for Regenerative 
Medicine (CIRM) intern at the Sanford Consortium for Regenerative Medicine 
(UCSD), in the Lawrence Goldstein Laboratory. As a CIRM intern, I was 
granted the opportunity to join the Bridges to Stem Cell Program which aims 
to advance Stem Cell therapeutics to patients with unmet medical and clinical 
needs. I am currently doing research on Alzheimer's Disease (AD), primarily 
studying the genetic risk variant APOE, and observing its axonal transport. 
This introductory exposure to AD research sparked my interest in genetics. 
My future research plans relate to precision medicine as I am aware that 
Alzheimer's Disease cannot and has not been answered with the "one size fits 
all" ideology, scientists have tried for decades. Every single organism is 
different and there are many gene isoforms to investigate from just APOE 
alone. I am determined to utilize my research of studying and quantifying 
APOE's axonal transport to specific groups of patients, narrowing the 
parameters, and observing any similarities or differences in the transport of 
these groups, and eventually using these studies to contribute in achieving 
drug discovery for AD. 

 

MD/PhD candidate 
Department of Medicine 
Infectious Disease 
University of Texas Health Science Center at 
San Antonio 
San Antonio, TX 

I am a 5th year graduate student in a lab that broadly 
focuses on the host immune response to HIV and allergy. My dissertation 
project focuses on how the host immune response to chronic antigenic 



challenge regulates immunologic recovery within the highly relevant model 
systems of chronic HIV and chronic HCV infections. I am using innovative 
genetic, genomic, and flow cytometric tools to study these mechanisms. High-
throughput genotyping of large, intensely studied prospective cohorts, whole 
transcriptome sequencing, and functional flow cytometry allow us to connect 
genes to function and establish a causal role for interindividual genetic 
variations in response to chronic immune challenge. I believe the knowledge 
gained will be broadly applicable to a variety of disease contexts and allow 
for a more complete and integrated view of these mechanisms with potential 
to better gauge immune health and provide better personalized clinical care. 

Undergraduate student 
California Institute for Regenerative Medicine 
Institute of Genomic Medicine 
University of San Diego California 
La Jolla, CA 

I am currently a California Institute for Regenerative 
Medicine (CIRM) intern at Dr. Kelly Fazer’s laboratory at UCSD. CIRM offers a 
bridges program for undergraduate students to become personally involved 
working in labs with stem cells, with the overarching goal of increasing the 
number of individuals who work in stem cell research and therapy 
development. As a CIRM intern I have received a fellowship that enables me 
to work full time in Dr. Frazer’s laboratory for an entire year. One of the 
reasons I choose to work in Dr. Frazer’s laboratory is because of my interest in 
human genetics, especially with how to include diverse populations in the 
current genetics revolution that is occurring. My family has a long history of 
diabetes, being personally affected by the chronic disease I have gained 
interest and passion and want to improve treatment. Through precision 
medicine and epigenetic work, we can work toward pioneering new methods 
of treatment and drug scanning to reduce the impact of diabetes in the 
Mexican American and other populations. 

 

Undergraduate student 
California Institute for Regenerative Medicine 
Biotechnology 
California State University San Marcos 
Escondido, CA 

I am currently involved with the CIRM (California 
Institute for Regenerative Medicine) program.  I was selected to intern in Dr. 



Shauna Yuan's lab.  I am currently working on Neural Stem Cells derived from 
induced pluripotent stem cells. I am currently focused on the relationship 
Circular RNA has on neural development, specifically the RNA transcripts 
from the RMST gene.   How My current and future research plans relate to 
precision medicine is in that induced pluripotent stem cells can be derived 
from any patient.  Personalized medicine goes hand in hand with the results 
obtained from a specific patient's induced pluripotent stem cells.  I want to 
get a PHD in neuroscience and it is always a great opportunity to get insights 
from other experts and see experiments can help or be made better. 

 

Graduate Student 
Department of Medical and Molecular 
Genetics 
Indiana University School of Medicine 
Indianapolis, IN 

My research interest are both in biological 
mechanisms and personalized medicine. Currently, I 

am focused on an invitro RNA binding assay; utilizing crosslinking, 
immunoprecipitation and sequencing of miRNA-mRNA hybrids to determine 
which mRNA’s transcripts are being targeted by miRNA’s. miRNA’s are small, 
dynamic RNA molecules that guide the silencing of gene products and are at 
the forefront of potential drug therapeutics.  My research interest in 
personalized medicine is guided and inspired by personal experiences with 
my mom having neuropathy pain, as a result of chemotherapy and being 
involved in a study which looked at Cytochrome P450 variants and warfarin 
outcomes in African Americans. This study ignited my interest in personalized 
medicine! I understood and recognized the value in knowing how one’s 
genotype and metabolizing status could affect their drug response.  Next 
generation sequencing help revolutionize genomic research. I am excited 
about continuing to learn and be a part of the transformation from bench to 
focused bedside treatment. I believe the current and emerging technologies 
today will ultimately transform the way doctors treat disease and may 
translate to decreased opioid use and abuse in individuals, enhanced trust 
with the prescriber, better health outcomes overall and improved health for 
underserved populations.  One of my current research projects is focused on 
identifying differences in pharmacological clinical trial enrollment outcomes 
stratified by ethnicity, sex, age and medically underserved areas and 
populations. These kind of studies are essential in helping to identify 
motivation for agreeing or refusing to participate in clinical trials, which may 
have significant benefits in the way clinical trials are designed and addressing 
gaps that may unintentionally exclude minority populations from being 
involved. Ultimately, in this study, my goal is to understand how we can 
recruit underserved populations to participate in clinical trials that can lead to 
improved health outcomes in these populations. 



 

Graduate Student 
Department of Biological and Biomedical 
Sciences 
North Carolina Central University 
Greensboro, NC 

In my current research project, we present the Data 
Integration Expectation Map (D.I.E.M), where we explore the scientific value of 
integrating various `omic data combinations with clinical and demographic 
data to improved our understanding of breast cancer disparities. The 
complexity and heterogeneity of breast cancer requires the development of 
equally complex breast cancer models with multiple layers of biological 
information. Thus, developing the most comprehensive biological models of 
breast cancer disparities must consider the multiple appropriate layers of 
genomic, epigenomic, transcriptomic, proteomic, and metabolomic regulation, 
as well as the potential role environmental and social factors play at each 
`omic level. Advances in high throughput technologies and the availability of 
multi-`omics data impart the opportunity for development of these models 
and more holistic understandings of biological regulation in breast cancer 
disparities. Therefore, the goal of D.I.E.M is to convey the potential for 
integration of clinical, genomic, epigenomic, transcriptomic, proteomic, and 
metabolomic data for improving our understanding of the nature of breast 
cancer disparities. Our goal is also to conduct an integrated analysis of several 
breast cancer cell lines processed with various `omics technologies, including: 
transcriptomics, lipidomics, metabolomics, and epigenomics. With that, we 
expect to gain a greater understanding of physiological processes 
contributing to breast cancer disparities as well as the role each `omic 
interaction plays in screening, diagnosis, and prognosis of breast cancer. 

 

Assistant Member 
Department of Biostatistics and Bioinformatics 
Moffitt Cancer Center 
Tampa, FL 

The main body of my work focuses on the 
methodological and collaborative research in the area of 
statistical genetics/genomics. My task is, then, to 

formulate the problems in genetics and genomics as relevant statistical 
problems and to develop new statistical models and efficient computational 
methods to address these problems. I am particularly interested in developing 
high dimensional statistical methods for analysis of large-scale high-



throughput genomics data. My Ph.D. research, which was funded by the Merck 
Foundation Quantitative Science Fellowship, focused on the statistical 
methods and issues in the genome-wide association test. Under the sound 
mentorship of Drs. Robert Elston (PhD) and Xihong Lin (Postdoc), I have 
received extensive training in the areas of Statistical Genomics, High 
dimensional data, Bioinformatics and Computational Statistics as well as 
significant experience in data application and collaboration. My past and 
recent collaborative projects include studies in cancers and complex diseases 
such as Autism, alcoholism and cardiovascular diseases. Currently my group 
develops efficient machine learning methods, such as kernel learning and 
probabilistic learning, for analyzing data in cancer genomics, drug 
development and personalized medicine. 

  

Assistant Professor 
Epidemiology and Biostatistics 
Arnold School of Public Health 
University of South Carolina 
Columbia, SC 

My primary training is in genetic epidemiology and 
statistical genetics, with a focus on copy number 

variations, gene-gene/environment interactions, and 
epigenetics. My research mainly focuses on developing efficient statistical 
methods to discover the multi-level genetic reasons underlying the 
architecture of human diseases. I currently lead a collaborative project 
recently funded by NSF in collaboration with Co-PIs Dr. Heping Zhang from 
Yale University, Drs. Yue Niu and Ning Hao from Arizona University, 
developing novel, flexible and powerful statistical tools to efficiently detect 
chromosomal structural variation which explains partial heritability underlying 
diseases. We will develop scalable detection techniques for complex big data 
from SNP array and next generation sequencing, and a new framework for 
joint analysis of high dimensional genetic data and traits with solid theoretical 
foundation and fast computation. I have been working in many multi-center 
collaborative projects, including a genome-wide gene-gene interaction study 
of cutaneous melanoma, a genesmoking interaction study in lung cancer to 
examine the joint influence of nicotine receptor gene CHRNA5 and smoking 
behavior on tumorigenesis, and a genomics and proteomics network study to 
reveal the key roles of structural variations in early spontaneous preterm birth. 
My current work builds upon successful collaborations with co-investigators, 
in particular related to our prior work on the copy number variation and 
cancer study, and represents a trans-disciplinary effort among a strong team 
of investigators to uncover part of the “missing heritability” in cancer and 
other complex diseases. 
  



  



 

 

 

 

 

 

 

 

 

 

 

Sequencing and Genotyping in Diverse 

Populations:  Who Wants What Back (and 

When)? 

 

 

 

 

 

 

 

 



Structural variations and exomic SNVs associated with ASD with 

macrocephaly 

Chen Fu, Leina Lu, Shanshan Zhang, Fulai Jin and Anthony Wynshaw-Boris  

Department of Genetics and Genomic sciences, CWRU School of Medicine 

Autism Spectrum Disorder (ASD) is a highly heterogeneous 

neurodevelopmental disorder, characterized by deficits in social interaction, 

verbal communication and repetitive behavior. The molecular mechanisms for 

ASD are poorly understood. For example, the effect of structural variation on 

the Autism Spectrum Disorder (ASD) had been explored extensively. 

However, due to the heterogeneity of ASD, studies have required large 

numbers of samples and usually reach divergent results.  We have been 

investigating the hypothesis that a subset of patients (~25-30%) with ASD 

display early brain overgrowth. Our laboratory has recently produced a 

relevant induced pluripotent stem cell (iPSC) model that we believe model 

important aspects of early brain overgrowth in ASD (Marchetto, Belinson et al. 

Mol. Psychiatry. 2017; 22: 820). We have used 8 ASD individuals with 

macrocephaly and 5 controls to make fibroblasts, iPSCs and neural progenitor 

cells, and determined their single nucleotide variants (SNVs) and structural 

variants (SVs) by whole exome and matepair sequencing.     

We identified 765 deletion events, affecting 289 genes, that were unique to 

the 8 ASD samples with no overlap of events detected in control individuals. 

Gene ontology analysis of demonstrated that these genes function were 

enriched in neurogenesis and several other neural developmental functions. 

This result is consistent with the pattern of ASD-unique SNVs in gene coding 

regions detected by exome sequencing for the same samples. Also, these 

ASD unique deletion events tended to overlap with actively interacting 

genomic regions (Fulai draft submitted). Further, the transmission rate of 

deletions to ASD probands with macrocephaly was higher than the 

transmission to their siblings in data taken from a published dataset with 9274 

individuals (Brandler et al. Science. 2018; 360(6386):327-331), suggesting the 

functional importance of these deletions in ASD pathology. 

 

  



MicroRNAs in Triple-Negative Breast Cancer: A Potential Biomarker 

Sherette S. Godfrey, Malcolm Moses, and Checo J. Rorie, PhD 

Department of Biology, North Carolina Agricultural and Technical State 
University, Greensboro, NC 27411 

Triple-Negative Breast Cancer (TNBC) accounts for 15 percent of all breast 

cancers. It is characterized by cancer cells that lack estrogen, progesterone, 

and HER2/Neu receptors. Due to the limited number of biomarkers known, 

identification of alternative modes of treatment and prognosis is the long-

term goal of this study. MicroRNAs shown to have an influential role in triple-

negative breast cancer have been found; these findings suggest a potential 

role as therapeutic application. Cell lines from African-American derived 

normal (AG11132) and TNBC (HCC1806, HCC70, and MB157) were subjected to 

microarray analysis using Partek Genomic Suite followed by qPCR analysis for 

validation of microRNA expression profiles. Partek Genomic Suite analysis 

displayed microRNAs (21, 34a, 103, 141, and let-7a) to be differentially 

expressed compared to the normal breast tissue cell line. qPCR validated 

these finding alongside current literature. These findings indicate the 

expression of our TNBC cell lines as expressing inconsistent expression to that 

of the normal-like breast cell lines.  This continues to support the role of 

microRNAs in not just breast cancer, but other cancer types as well show 

roles of microRNAs as therapeutic, prognostic, and therapeutic biomarkers.  

  



Defining trait Core genes with networks 

BRITNEY E. GRAHAM, Case Western Reserve University, Systems Biology and 
Bioinformatics, Cleveland, OH 44106, U.S.A. 

Kevin Chesmore, Dartmouth College, Geisel School of Medicine, Department 
of Genetics, Hanover, NH 03755, U.S.A. 

SCOTT M. WILLIAMS Case Western Reserve University, Department of 
Population and Quantitative Health Sciences, Cleveland, OH 44106, U.S.A. 

The concept that many genes affect a single trait, i.e., the omnigenetic model, 

has recently gained momentum due to the observation from GWAS that 

numerous phenotypes each associate with hundreds of variants. Height is one 

such omnigenetic, complex trait. It is highly heritable with ~700 GWAS 

associated loci in the GWAS catalog. We propose a network-based analysis to 

determine which height associated loci are most important to the presumed 

genetic architecture of the trait, i.e. the “Core” genes as proposed by Boyle, LI 

and Pritchard, 2017. Using proteomic, pathway and gene interaction-based 

analyses of the height associated loci, we found that the best networks used 

confidence of relatedness between genes, edge weight, to determine nodes 

(genes) most important to the network (i.e., the Core genes). We investigated 

the pleiotropy of height genes and the relationship between phenotypes 

linked to those genes using a multiple phenotype-gene mapping method 

based on the GWAS catalog. Our resulting network revealed the number of 

Core genes to be approximately one third of the total, with several well-

defined gene clusters, many concentrated around several oncogenes, many of 

which associate with more than one cancer. Phenotype-gene clusters include 

both height and BMI related traits as well as fetal size and preterm birth 

related traits. This last observation is supported by these Core genes being 

expressed with high confidence in placental and fetal tissues. This study 

shows that networks are a powerful tool for the mathematical identification of 

Core genes for complex disease. 

 

 

  



Maryam Moarefian 

Virginia Tech 

The tumor microenvironment heterogeneity and extracellular matrix can 

cause chemotherapeutic resistivity which is problematic in is effective drug 

delivery into the tumor. The electrotherapy treatments such as iontophoresis, 

flow therapy treatment such as intraperitoneal chemotherapy, and heat 

therapy such as hyperthermia are promising treatment to overcome the cell 

membrane barrier against the drug delivery. The cost of drug and biomedical 

devices development has increased due to the high number of pre-clinical and 

clinical trials. The application of advanced computational fluid dynamic model 

validated with 3D cell culture systems has proved benefits in providing more 

physiologically relevant conditions, and a capability of mimicking biomedical 

devices for personalizing cancer treatment. To develop the effectiveness of 

recent cancer treatment such as intraperitoneal chemotherapy treatment, a 

3D microfluidic platform to effectively control the flow rate, drug dosage was 

developed. The novel fabricated device mimics the tumor extracellular matrix 

by MDA-MB-231 spheroids formation in the hydrogel, the lymph vessels 

(paclitaxel sink), and the blood vessel (paclitaxel source). Drug diffusion 

coefficient was measured experimentally and employed in a computational 

model.  Computational model of drug diffusion into the tumor region was 

finally validated with proposed in-vitro experiment. 

  



Lonna Mollison 

University of North Carolina 

Introduction 
In the United States, approximately four million children are born every year, 
most of whom undergo state mandated newborn screening (NBS) that 
includes measurement of various analytes in the blood that are indicative of 
metabolic disorders. In order to minimize the variability between states 
regarding what conditions are screened, in 2006 the American College of 
Medical Genetics and Genomics (ACMG) developed a recommended uniform 
screening panel (RUSP) that currently consists of 34 core conditions and 26 
secondary conditions. Most of the RUSP conditions are detected by tandem 
mass spectrometry. However, it is now possible to identify genetic variants 
underlying the traditional RUSP conditions and potentially thousands of other 
genetic disorders through the use of next-generation sequencing technology. 
Given the fundamental ethical, legal and social implications raised from 
genome-scale sequencing in presumably healthy newborns, and practical 
limitations associated with costs and technical requirements, the use of 
genomic sequencing is unlikely as a first tier screening test in the immediate 
future. We are proposing a step-wise approach to enhance traditional 
newborn screening and integrate genetic screening into population health 
using cost-effective, targeted sequencing technology. 
Methods 
Here, we examine the use of targeted sequencing technology based on 
molecular inversion probes (HEAT-seq, Roche – NimbleGen) to analyze 72 
genes associated with current primary and secondary RUSP conditions as a 
possible second tier genetic screen. We performed HEAT-seq library 
preparation using samples from eight individuals who had previously 
undergone exome sequencing (SureSelectXT, Agilent) as part of an ongoing 
research project. Sequencing was performed on a MiSeq instrument in the 
UNC High-Throughput Sequencing Facility. 
Results 
We first assessed the overall performance of HEAT-seq probes as well as the 
individual performance of each probe, in each gene, in each sample. We then 
compared the exon coverage of HEAT-seq to the exon coverage of 
SureSelectXT, and examined the impact of GC content on coverage for all of 
the exons within the RUSP genes. Finally we compared the variant calls for 
RUSP genes using HEAT-seq or SureSelectXT. 
Conclusions 
We determined that HEAT-seq MIPs offered comparable or enhanced exon 
coverage for many of the relevant RUSP genes when compared to 
SureSelectXT, although GC-rich regions reduced the performance efficiency 
of HEAT-seq in a subset of RUSP genes. These findings indicate that targeted-
sequencing technologies such as HEAT-seq offer a viable option for 
introducing genetic screening to the population. 



Neel Patel 

Case Western Reserve University 

With the availability of large-scale reference datasets containing genotypes 

and gene expression data, it is now possible to quantify the influence of 

various genetic components on gene expression. While the bulk of genetic 

variation in gene expression appears to be additive, several studies have 

investigated dominant and interaction effects. Our prior work suggests the 

approaches used to detect interaction eQTLs (ieQTLs) are susceptible to 

various statistical, biological and technical limitations, which likely limited their 

power and clouded their biological interpretation.  We have previously 

described a novel approach for ieQTL analysis based on mixed linear model 

regression within the cis-regulatory region.  When we applied this approach 

to the 1119 false positive interactions identified in a discovery set of 210 

individuals genotyped as part of the HapMap Phase II, we were able to 

eliminate all but six of them. However, from simulation studies, we estimate 

the statistical power for this approach was low for interactions with medium 

and large effect sizes. Here, we present a modified method that accounts for 

the LD structure of the cis-regulatory region to remove variants near the 

ieQTLs that are in strong LD (r2 > 0.4) when building the Genetic Relationship 

Matrices. This approach provides similar ability to eliminate confounded 

models/false positives compared to the ones obtained from a simple mixed 

linear model analysis for the false positives in the HapMap dataset, with a 

significantly improved statistical power. We also apply this method to the 

3319 random interactions near 10 genes derived from the Genotype-Tissue 

Expression(GTEx) whole blood data set and find 18 ieQTLs to be significantly 

associated with the expression. For our future work, we will use this approach 

to identify ieQTLs that might play a role in progression of multiple 

neurological conditions including Alzheimer’s Disease and Multiple Sclerosis. 

  



Tia Tate Hudson 

Carpe D.I.E.M: A Data Integration Expectation Map for the Potential of Multi-

`omics Integration in Complex Disease 

Advances in high throughput technologies and the availability of multi-`omics 

data present the opportunity for more holistic understandings of biological 

regulation in complex diseases and disparities. The complexity and disparate 

nature of various diseases requires the development of equally complex 

models with multiple layers of biological information. This however, requires 

the integration of biological, computational, and statistical domains. Currently, 

nonetheless, there exist major gaps in the availability and knowledge amongst 

the three domains. Typically, biologist experience problems with processing 

and analyzing biological data; therefore, seeking data scientist for more 

customized analysis. In contrast, some data scientists lack a thorough 

understanding of the regulation and complex interactions of various systems 

giving rise to varying complex phenotypes.  This generally results in less 

comprehensive analysis and an overall narrow understanding of complex 

disease phenotypes, which can only be thoroughly understood when various 

levels of `omic interactions are considered as a whole. Thus, developing the 

most comprehensive biological models must consider the multiple 

appropriate layers of genomic, epigenomic, transcriptomic, proteomic, and 

metabolomic regulation, as well as the potential role environmental and social 

factors play at each `omic level. Historically, diverse data types have been 

considered independently while combinations of two or more data types have 

been utilized less frequently. Singular analysis of independent `omic 

contributions of disease often neglect the intricate interactions among the 

distinct levels giving rise to these complex traits. Although environmental and 

social factors have a major role in the disparate nature of diverse diseases, 

many diseases result from mutual alterations in assorted pathways and 

biological processes, including gene mutations, epigenetic changes, and 

modifications in gene regulation. Therefore, the various phenotypes in diverse 

disease represent a major example of the need for integrated biological 

models for complex trait analysis.  

In this study, we present the Data Integration Expectation Map (D.I.E.M), 

where we explore the scientific value of integrating various `omic data 

combinations that can reveal mechanisms of biological regulation in disease 

disparities. Our goal is to convey the potential for integration of genomic, 

epigenomic, transcriptomic, proteomic, and metabolomic data for improving 

our understanding of the complexity and nature of disparity in complex 

disease traits.  In doing so, this map will address the holes in the various 

domains necessary for integrated data analysis and interpretation. D.I.E.M will 

also reveal the expected outcomes for each `omic data type and the various 

combinations that may or may not divulge a holistic view into complex 

disease phenotypes. With that, we expect to gain a greater understanding of 

physiological processes contributing to disparities as well as the role each 

`omic interaction plays in screening, diagnosis, and prognosis of disease. 



Constitutional Pten Mutation Alters Alternative Splicing Patterns in the Brain, 

Potentially Contributing to an Autism Phenotype 

Stetson Thacker BS, Marilyn Seyfi MS, and Charis Eng MD PhD 

Alternative splicing (AS) is a post-transcriptional mechanisms regulating gene 

expression that is used by complex organisms to expand proteomic diversity. 

New research has increasingly associated AS with the functional complexity 

of the central nervous systems in high order mammals. This research has also 

heavily implicated aberrant patterns of AS in neurocognitive disorders like 

Autism Spectrum Disorder (ASD). Due to the strong genetic association 

between germline PTEN mutations and ASD, we aver that that germline PTEN 

mutations alter patterns of AS, contributing to the pathophysiology of ASD. In 

a murine model of constitutional mislocalization of Pten, recapitulating an 

autism-like phenotype, we have found significant changes in the splicing 

across the neural transcriptome by analyzing RNA-sequencing data. First, we 

identified changes in expression in several splicing factors, including several 

factor specifically enriched in the nervous system.  Moreover, we deployed 

several AS-quantifying tools to assess patterns of AS, which found changes in 

the percent splicing in (PSI) of exons of many neuro-specific genes. These 

changes were validated with RT-PCR analysis. The role of PTEN in regulating 

splicing mechanism and the role of subsequent changes in AS patterns in 

contributing to ASD pathogenesis remains unknown; however, both avenues 

of study appear promising. Ultimately, we endeavor to leverage these results 

to pinpoint potential biomarkers for PTEN-ASD relative to other PTEN-related 

clinical phenotypes like cancer by examining splicing candidates in a clinical 

cohort of patients with germline PTEN mutations. 

  



Pathway analysis integrating in silico functional data for age-related macular 

degeneration 

Andrea R. Waksmunski1,2,3, Jonathan L. Haines2,3, Jessica N. Cooke Bailey2,3, and 
the International Age-Related Macular Degeneration Genomics Consortium 
1Department of Genetics and Genome Sciences, Case Western Reserve 
University, Cleveland, OH; 2Institute for Computational Biology, Case Western 
Reserve University, Cleveland, OH; 3Department of Population and 
Quantitative Health Sciences, Case Western Reserve University, Cleveland, OH 
 
Age-related macular degeneration (AMD) is among the leading causes of 
blindness in older individuals with a strong genetic component. AMD is 
categorized as either early/intermediate AMD or late AMD, which is further 
subcategorized as geographic atrophy (GA, “dry AMD”) and choroidal 
neovascularization (CNV, “wet AMD”). To interrogate the biological pathways 
that may be perturbed in AMD and its subtypes, we performed in silico pathway 
analysis using the Pathway Analysis by Randomization Incorporating Structure 
(PARIS, V2.4) software tool. We performed our analyses on the International 
AMD Genomics Consortium's genetic association statistics for 445,115 directly 
genotyped variants from the advanced AMD case-control results (16,144 cases 
and 17,832 controls), 432,255 variants from the GA case-control results (3,235 
cases and 17,832 controls), and 440,609 variants from the CNV case-control 
results (10,749 cases and 17,832 controls). To identify subtype-specific driver 
genes, we queried which significant genes overlapped among significant 
pathways across the pathways databases (KEGG, Reactome, GO, and NetPath). 
From our advanced AMD results, we found that two genes, PLCG2 and CYP1A1, 
had significant signals (p<0.0001) across multiple metabolic, signaling, and 
immune pathways among the KEGG, Reactome, GO, and NetPath databases. 
These genes suggest multiple biological pathways and processes that may 
contribute to the etiology of advanced AMD. We also identified two GA-specific 
driver genes, HSPA8 and MAPK3, that only had significant signals across 
multiple pathways among the KEGG, Reactome, GO, and NetPath databases. 
These analyses demonstrate the utility of computationally integrating genetic 
and biological pathway data to investigate the genetic architecture of AMD. 
 


