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About the Genetics Cluster Initiative 

 
Genetics, both as a basic science and in clinical practice, plays a critical and highly visible role in advancing personalized 
medicine and public health.  Genetics will be the basis of future research unraveling the links between personal DNA 
sequences and individual risks for clinical disease; as such, it will provide a basis for healthcare initiatives targeted at the 
prevention, intervention and cure of disease.  As a discipline, genetics transcends departments and colleges.  It generates 
both needs and services in the basic sciences, health care, bioethics, law, bioinformatics and communications. 
 
The Genetics Cluster Initiative builds on the genetics strengths at Iowa by filling gaps and addressing new needs in this fast 
moving and central discipline.  We have hired faculty across six colleges in areas of critical need that enhance our research 
capacity and enrich our ability to teach, thus strengthening and integrating the impact of genetics on our campus and in our 
community. 
 
Genetics is also relevant to the strategic priorities of the University of Iowa in the following domains: 
 
 Student Success:  As personalized medicine becomes a reality, our students must understand how law, 

communications, risk assessment and public policy impact prevention and treatment of common disease. 

 Knowledge and Practice:  Genetics plays a key role in our knowledge and practice of public health and clinical care.  
Iowa needs to build on its existing strengths in genetic disease studies to play a leadership role in converting genetic 
knowledge to improved clinical care. 

 Better Futures for Iowans:  Healthier lives for Iowans will be best assured by using genetics to enable more effective 
and personalized treatments of cancer, aging, obesity, cardiovascular disease, preterm birth and other major health 
challenges that are strongly influenced by genetics. 

  



Genetics Cluster Faculty 
 
Ferhaan Ahmad, MD, PhD, FRCPC, FAHA 
Associate Professor, Cardiovascular Medicine 
Director, Cardiovascular Genetics Program 
Carver College of Medicine 
 
Research Interest(s):  Dr. Ahmad directs a laboratory conducting basic and translational 
research into the genetic and genomic mechanisms underlying inherited cardiovascular 
disorders, including hypertrophic cardiomyopathy, dilated cardiomyopathy, arrhythmogenic 
right ventricular cardiomyopathy, glycogen storage cardiomyopathy, inherited arrhythmias, 
and pulmonary hypertension. His laboratory uses a wide range of techniques in human and 
mouse genetics, and fosters crosstalk between clinical studies, human molecular genetic 
studies, animal modeling, and basic cellular and molecular studies. He is also Director of the 
Cardiovascular Genetics Program at the University of Iowa, which brings together clinicians 
at UIHC and basic scientists at the Carver College of Medicine who are focusing on heritable 
cardiovascular disorders. At the UIHC Cardiovascular Genetics Clinic, an interdisciplinary 
team evaluates, counsels, and treats patients with inherited cardiovascular disorders and 
their families are evaluated, counseled,  
and treated. 
 

 
Patrick Breheny, PhD 
Assistant Professor of Biostatistics 
College of Public Health 
 
Research Interest(s):  Dr. Breheny's research focuses on developing statistical models that 
can handle the size and complexity of genetic and genomic data. The collection of this kind 
of large-scale data is a relatively recent phenomenon, posing many challenges that 
traditional statistical methods have proven incapable of addressing. Methodologically, his 
research focuses on the development and study of penalized likelihood models, along with 
algorithms and software for fitting these models. He has applied these ideas in many areas, 
including the use of gene expression to predict tissue of origin for metastatic tumors, the 
integration of information across rare variants in exome-sequencing studies, and accounting 
for uncertainty in genotype calls for genetic association studies of copy-number variation. 
 
 
Azeez Butali, PhD 
Assistant Professor of Oral Pathology, Radiology and Medicine 
College of Dentistry & Dental Clinics 
 
Research Interest(s):  Dr. Butali directs the African Craniofacial Anomalies Network, 
acollaboration between scientists in Ghana, Ethiopia, Kenya, Nigeria and Rwanda. His 
research is currently funded through a K99/R00 award from the National Institute for Dental 
and Craniofacial Research entitled “Genetics studies of non-syndromic clefts in populations 
of African descent.” He is also involved in the investigation of subclinical phenotypes for 
orofacial clefts as well as examining the role of micronutrients in oral clefts prevention.  
Other interests include the genetics of aggressive periodontitis and the genetics of preterm 
births in the African population. 
  

http://www.medicine.uiowa.edu/geneticscluster/Ahmad/
http://www.medicine.uiowa.edu/geneticscluster/butali/


Nancy Downing, PhD, RN, SANE-A 
Assistant Professor of Nursing 
College of Nursing 
Carver College of Medicine 
Department of Psychiatry 
 
Research Interest(s):  The focus of Dr. Downing's research is the application of genomics to 
healthcare. This ranges from promotion of genomics at the patient bedside to 
understanding interactions between genomes and the environment. Currently she is 
exploring genetic and environmental modifiers of cognitive and day-to-day functioning in 
people with the gene mutation that causes Huntington disease.  Dr. Downing has recently 
been collaborating with Dr. Michael Schnieders in a project the long-term goal of to create 
and disseminate a web-based clinical decision-making framework that synthesizes rigorous 
molecular biophysics, evolutionary sequence conservation, variant minor allele frequency 
and patient specific data from targeted sequencing and clinically observed phenotypes. 
 

 
Drew Kitchen, PhD 
Assistant Professor of Anthropology  
College of Liberal Arts & Sciences 
 
Research Interest(s):  Dr. Kitchen is interested in the evolutionary history of modern 
humans, including the evolution of human pathogens and parasites. He uses both human 
and pathogen genetic data to investigate the historical population dynamics of humans, 
including behaviors and shifts in human ecology that lead to the emergence of novel 
pathogens. His current research is focused on the molecular evolution of pathogens 
(primarily viruses and bacteria), including macroevolutionary patterns of pathogen 
emergence and divergence, and investigating the dynamics of human populations using 
both contemporary and ancient DNA data. 
 

 
Anna Malkova, PhD 
Associate Professor of Biology  
College of Liberal Arts & Sciences 
 
Research Interest(s):  Dr. Malkova’s research is aimed at unravelling mechanisms of DNA 
repair. In particular, she is interested in repair of double-strand DNA breaks (DSBs), which 
are dangerous because their imprecise or faulty repair often leads to mutations and 
chromosome aberrations that cause genetic diseases and cancer. Malkova’s research 
focuses on one pathway of DSB repair called Break-Induced Replication (BIR), which she 
described during her postdoctoral research at Brandeis University. BIR is similar to normal 
DNA replication in its processivity and rate, but the resulting repaired chromosome comes at 
a great cost to the cell, as BIR promotes mutagenesis, loss of heterozygosity, translocations, 
and copy number variations, all hallmarks of carcinogenesis. Despite the dramatic effects 
BIR can have on genetic stability, the mechanism of BIR responsible for its destabilizing 
effects, as well as its role in promoting genetic instabilities leading to cancer, remain 
unclear. Dr. Malkova aims to fill these gaps in our knowledge by investigating BIR in baking 
yeast, a model eukaryotic organism. The knowledge obtained in yeast will be used to 
analyze human cancer genomes to determine the role of BIR in promoting genomic 
instabilities leading to cancer. 
  

http://www.medicine.uiowa.edu/geneticscluster/downing/
http://www.medicine.uiowa.edu/geneticscluster/malkova/


 
Jacob Michaelson, PhD 
Assistant Professor of Psychiatry and Biomedical Engineering 
Carver College of Medicine 
 
Research Interest(s):  Dr. Michaelson investigates how variation in the genome affects the 
development and function of the mind. His experience in genome informatics and statistical 
learning enables him to develop predictive models of gene-phenotype relationships based 
on high-throughput biological data sets, including whole genome sequencing, ChIP-seq, and 
RNA-seq. The aim of these predictive models is to improve diagnostic capabilities and to 
illuminate the biological mechanisms that underlie psychiatric conditions. 
 

 
Kelli Ryckman, MS, PhD 
Assistant Professor of Epidemiology 
College of Public Health 
 
Research Interest(s):  Dr. Ryckman's interests include identifying genetic and metabolic 
mechanisms associated with adverse pregnancy outcomes, such as preeclampsia, preterm 
birth, and low birth weight, and with complications of prematurity such as patent ductus 
arteriosus and respiratory distress syndrome. She is interested in how current prenatal and 
newborn screening can be used to identify subgroups of women (for prenatal screening) or 
newborns (for newborn screening) at risk for adverse birth outcomes such as preterm birth 
and complications of prematurity. 
 

 
Michael Schnieders, PhD 
Assistant Professor of Biochemistry 
Assistant Professor of Biomedical Engineering 
College of Engineering 
Carver College of Medicine 
 
Research Interest(s):  Dr. Schnieders' research is focused on understanding inherited 
diseases by using computational molecular biophysics theory and high performance 
computational algorithms to map genetic information onto molecular phenotypes. 
Technological problems addressed include: 1) formulation of physics- based theories of 
protein structure and function; 2) incorporation of these theories into high performance 
computer codes; 3) validation of simulation methods against experiment; and 4) application 
of the resulting technology to disease genes. In particular, he applies this technology to 
answer fundamental questions about the causes of inherited eye diseases, inherited 
deafness and inherited metabolic disorders. 
  

http://www.medicine.uiowa.edu/geneticscluster/michaelson/
http://www.medicine.uiowa.edu/geneticscluster/ryckman/


Performance Review 
 
We are in Year 4 of the Genetics Cluster Initiative.  The GCI is actively recruiting a Pharmacogenomics hire in the College of 
Pharmacy.  Here we provide several metrics that reflect the success of the GCI, including published papers, grant support 
and graduate students mentored.   
 
The GCI set out the following goals in the last report.  Accomplishments toward these goals are reflected below.   
 
Enhancing collaboration and visibility 

Genetics Seminar Series – sponsored by the GCI and IIHG; hosted by GCI members  
Dr. Kelli Ryckman hosted Dr. Tricia Thornton-Wells (2/14) 

• Public Health Seminar  
Dr. Drew Kitchen hosted Dr. Hendrik Poinar (10/14) 

• Mini Medical School – co-hosted with Carver College of Medicine as community outreach event 
• Biology Seminar  

Dr. Azeez Butali hosted Dr. Adebowale Adeyemo (1/15) 
• Carver College of Medicine Seminar 

 
Fourth Thursdays – monthly meetings for GCI members  

• UI Research Foundation – Zev Sunleaf: Protecting Intellectual Property (6/14) 
• UI Foundation – Sean Matthys: Fund Raising (9/14) 

 
 
 

Improving grant success 

RO1 Polishing Program – grant editorial service; offered to GCI members; supported by the GCI 
• Three faculty attended a grant writing seminar 

Grants 
• Seven new funded grants 
• One R01 renewal 

 
 

Impact graduate education 

• Two faculty members joined the Genetics Graduate Program 
• GCI faculty – participation in the development of the T90 Colloquium at Dows Research Institute 
• GCI faculty – member of a task force to integrate genomics content in to graduate nursing curricula 
• GCI faculty – developed new course - Computational Biochemistry - for graduate students  
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Bill & Melinda Gates Foundation
Gilead Foundation
Harold Amos Foundation
March of Dimes
NARSAD
NCI
NIH
NIH/NICHD
NIH/NIDCR
NIH/NINDS
NIH/NLBI
NSF

 Twenty-four external grants 
 One internal grant 
 Eight cluster faculty members  

 have grant support 
 Total grant support is over 

 $26 million 
 Collaborations with industry 

 (Genentech, Vertex) 
 



 

Teaching 
 Undergraduate 

 Introduction to Biostatistics 
 Human Molecular Genetics 
 Undergraduate track for future health professionals in Anthropology 
 Undergraduate nursing course in Pathology 
 Computational Biochemistry course for protein modeling  
 Mentoring  

 11 undergraduate students as research assistants and interns 
 One ICRU Fellow and Goldwater Scholarship nominee 
 Two ICRU students 
 One SROP Student from University of Puerto Rico 

 
 Graduate/Trainee 

 Genetics Graduate Program faculty  
 Healthcare 

 Established clinical rotation in cardiomyopathy genetics for clinical cardiac heart 
failure fellows 

 Nuclear cardiology teaching of clinical cardiology fellows and radiology residents 
at UIHC 

 Cardiovascular genetics clinic teaching for internal medicine residents  
 Member of task force to integrate genomics/genetics into graduate nursing 

curricula 
 Clinical shadow students 

 Courses/teaching 
 Biostatistical Methods I  
 Workshop for students and interested faculty on Neon computing cluster 
 Genetic Analysis of Biological Systems course 
 Developmental Neurobiology course 
 Computational Biochemistry course 
 Dissertation Committee for 3 students 
 Mentoring 5 research trainees 

 
 

Community & Statewide Engagement 
 Seminars 

 Hosted Dr. Trisha Thornton-Wells from Vanderbilt University sponsored by the Genetics 
Cluster Initiative 

 Hosted Dr. Hendrik Poinar from MacMaster University, Ontario, Canada sponsored by 
the Genetics Cluster Initiative and the Iowa Institute of Human Genetics 
 Mini Medical School: ‘Genetics provide insights into the history of human 

infectious disease’  
 Iowa Academy of Sciences 

 ‘The co-evolution of humans and their pathogens’ at Iowa City Foreign Relations 
Council (filmed for IPTV) 

 ‘Natural history of human infectious disease’ at Connections Speaker Series, 
Kirkwood Community College 

  



 
 National and International talks 

 ‘Chromothripsis: origins of Chromosome shattering and reassembly’ Radcliffe Institute, 
Cambridge, MA 

 FASEB Summer Research Conference on Dynamic DNA Structures in Biology 
 ‘Chromothripsis, Clustered Mutation and Complex Chromosome Rearrangements’ 

Abcam Conference, Cambridge, MA 
 Department of Environmental and Radiological Health Sciences, Colorado State 

University 
 Department of Microbiology, University of Illinois Champaign-Urbana 
 ‘Multiscale genetic variation in neuropsychiatric condition’ Universität Köln, Germany 

 
 

 Statewide Healthcare 
 Private practice groups on new Cardiovascular Genetics Program at UIHC 

 
 Media 

 Iowa Public Radio’s ‘River to River’  
 

 K-12 Outreach 
 Junior Sciences and Humanities Symposium – Belin Blank Center 
 Promoted computer literacy for K-12 under-represented students 
 American Society of Human Genetics DNA Day Essay Contest Judge 

  



University Initiatives 
 Programs 

 Established Cardiovascular Genetics Program 
 T32 Bioinformatics Retreat 
 Genetics Graduate Program Student Retreat 
 Abboud Cardiovascular Research Symposium 
 Department of Neurology Second Annual Fall Symposium 
 2014 Iowa Heart Failure Symposium 
 Iowa Institute of Human Genetics Career Days 
 T-90 Colloquium at Dows Research Institute, College of Dentistry 
 T32 Program in Department of Psychology 

 
 

 Membership 
 Iowa Institute of Human Genetics 
 Informatics Program 
 Obermann Center – “Crossing the Social/Biological Divide” 
 University Ideation Committee 
 International Programs 
 Center for Bioinformatics and Computational Biology 
 Genetics Graduate Program Website Committee 
 University of Iowa Informatics Initiative (UI3) 

 
 Meetings 

 Monthly Genetics Cluster Initiative meetings 
 Iowa Institute of Human Genetics Next Generation Sequencing Interest Group 
 Iowa Institute of Human Genetics Bioinformatics Users Group 
 College of Nursing Genetics Special Interest Group 
 Dows Research Institute Journal of Dental Research Journal Club 
 

 
 Collaborations 

 Iowa Institute of Human Genetics – Pharmacogenomics and genetic panels 
 Department of Biology 
 Department of Geography and Sustainability Sciences 
 Department of Biochemistry 
 Department of Psychiatry 
 Department of Communication Sciences and Disorders 
 Department of Pathology 
 Center for Bioinformatics and Computational Biology 
 Coordinated Laboratory for Computational Genomics 
 Graduate Program in Genetics 
 Holden Comprehensive Cancer Center 
 Graduate Program in Biomedical Engineering  
 Autism Center 
 Stead Department of Pediatrics 

  



Planned GCI Initiatives (2015-16) 
 Big Crazy Idea Lecture Series 

 Quarterly lecture series hosted by the GCI and the IIHG 
 Presentations by members of the IIHG and the UI genetics community 

 Brief overview of presenter’s research program 
 15-20 minute presentation on presenter’s ‘big crazy idea’  

 

 Genetics Summer Course (see Appendix) 
 8 weekly 1 hour lectures to introduce participants to genetics 
 Offered by GCI members 
 Target audience 

• Summer students  
• First year MSTP students 

 

 High-Performance Compute Lab 
 Rationale 

• No such resource on west side of campus 
 Structure 

• Collaborative initiative with COE 
• 8 work stations 

 Location 
• Initially in BSB; ultimately in IIHG  

 
 
  



Appendix 
 

Topics in Human Genetics Summer Course 2015 

The objective of the course is to provide persons familiar with genetics a broad overview of gene 
identification, molecular genetics, complex disease, next generation sequencing, bioinformatics, 
personalized genomic medicine and the role of the Iowa Institute of Human Genetics in medical care in 
the 21st century.  Each session will include a 45 minute lecture and 15 minutes for discussion and 
questions.     

The course is open to individuals wishing to learn more about current topics in Human Genetics who 
meet the following criteria; individuals must have completed a course in genetics course and are 
currently in a genetics lab, or have past genetics research experience.  Genetics educators are also 
welcome to attend the course.  

The course will meet once a week for six weeks from 12-1PM in a location TBA. 

Session 1  
“Gene Identification & Molecular Genetics”  
Instructor: Azeez Butali 
This session will focus on 1) strategies for gene identification; 2) choice of candidate genes; 3) screening 
methods; 4) types of disease causing variants; and 5) mechanisms of action for dominant and recessive 
mutations.  By the end of the session, students should be able to follow a logical flow of experimental 
design when presented with a candidate region and be able to select the appropriate candidate gene 
screening method for mutation identification.  In addition, students should know the mechanisms of 
action associated with various genomic variants. 

Session 2 
“Complex Disease & Functional Confirmation of Disease Genes”  
Instructor: Kelli Ryckman 
This session will focus on 1) association study design and interpretation; 2) Common disease Rare 
Variant hypothesis (CDRV); 3) Common disease Common Variant hypothesis (CDCV); and 4) 
experimental strategies that can be utilized to confirm a disease gene identified in a next generation 
sequencing project.  By the end of the session students should be able to assess an association study 
design as well interpret the results.  Students should also be able to define and identify common and 
rare variants in genetic disease. 

Session 3  
“Gene Discovery Case Study”  
Instructor: Ferhaan Ahmad 
This session will focus on 1) application of the principles covered in the first two sessions to a real world 
research study.   

  



Session 4 
“Next Generation Sequencing Platforms and Applications”  
Instructor: Kevin Knudtson 
This session will focus on 1) differences between next generation sequencing technologies; 2) 
applications and study design issues regarding next generation sequencing; 3) introduction to the 
transcriptome.  By the end of the session students should be able to select an appropriate next 
generation sequencing platform for a given experimental question as well as be able to outline an 
analysis approach to identify a disease causing variant by building upon the lessons learned throughout 
the course.  Dr. Kevin Knudtson, Director of the IIHG Genomics Division will be the guest seminar 
speaker. 

Session 5  
“Bioinformatics”  
Instructor: Patrick Breheny 
This session will provide an overview of what is bioinformatics, types of analyses, and available 
resources through the Iowa Institute of Human Genetics.  Dr. Tom Bair, Director of the IIHG 
Bioinformatics Division will be the guest seminar speaker. 

Session 6 
“Ethics and Personalized Genomic Medicine”  
Instructor: Jake Michaelson and Nancy Downing 
This session will focus on 1) what is personalized genomic medicine; 2) ACMG reported variant 
recommendations; 3) any topics the from the previous sessions the students wish to go into more detail; 
4) any topics the students would like to know more about that were not covered in previous lectures. 

 

.   
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