


About the Genetics Cluster Hire 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 Hire Initiative builds on the genetics strengths at Iowa by filling gaps and addressing new 
needs in this fast moving and central discipline.  We have successfully 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 for 2010-16 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 clinical use. 

 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. 

Performance Review 
We are in Year 3 of the Genetics Cluster Hire Initiative.  We have hired nine faculty, with an additional hire pending 
in the College of Engineering.  Two hires remain – one in the CCOM and the other in the College of Law.  In this 
Annual Report, we provide several metrics that reflect the success of this initiative including published papers, 
grant support and graduate students mentored.  We also define goals for the next 1-2 years of this program.  
  



Genetics Cluster Faculty 
 

 
Ferhaan Ahmad, MD, PhD, FRCPC, FAHA 
Associate Professor, Cardiovascular Medicine 
Director, Cardiovascular Genetics Clinic 
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 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 Clinical Cardiovascular Genetics Program at the University of Iowa 
Hospital and Clinics, where 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 origin tissue 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, collaboration 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 interest includes genetics of 
aggressive periodontitis and 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 
 
Research Interest(s):  The focus of Dr. Downing's program of research is 
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. 

 
 

 
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 to unravel 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. The aim of Malkova is 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):  The Michaelson lab investigates how variation in the genome 
affects the development and function of the mind. Their experience in genome 
informatics and statistical learning enables them 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 both to improve diagnostic capabilities and to further 
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, which is 
universally used to detect mainly rare and inherited disorders, 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 help 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/


Publications 

 

 

 
Grants 

 
 

 Sixteen external grants 
 Three Internal grants 
 Almost all of the Cluster faculty Members has at least one grant 
 Total grant support is over $23 million 
 Collaboration with Genentech  
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Teaching 
 Undergraduate 

 Introduction to Biostatistics 

 Human Molecular Genetics 

 Undergraduate track for future health professionals in Anthropology 

 Undergraduate nursing course content 

 Computational Biochemistry course for protein modeling 

 Mentoring twelve undergraduate students as research assistants and interns 
 

 Graduate/Trainee 
 Established a clinical rotation in cardiomyopathy genetics for clinical cardiac heart 

failure fellows 

 Workshop for students (and interested faculty) on Neon computing cluster 

 Genetic Analysis of Biological Systems course 

 Developmental neurobiology course 

 Mentoring eleven research trainees 
 

 

Community & Statewide Engagement 
 Seminars 

 Iowa Academy of Sciences 

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

 “Understanding the peopling of the Americas: a discourse between an archeologist and 
geneticists” for Iowa City chapter of the Archeological Association of America’s 
“International Archeology Day” 

 Hosted Dr. Terry Gaasterland from Scripps for the T32 Bioinformatics Retreat co-
sponsored by the Genetics Cluster Hire Initiative 

 Hosted Dr. Cindy Anderson from the Ohio State University sponsored by the Genetics 
Cluster Hire Initiative 

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

 

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

 

 Media 
 WorldCanvass event on “Genetics and New Technologies” (filmed for IPTV and 

YouTube) 

 University of Iowa radio station’s “Science Hour” 
 

 K-12 Outreach 
 Junior Sciences and Humanities Symposium 

 Promoted computer literacy for K-12 under-represented students 
  



University Initiatives 
 Programs 

 Established Cardiovascular Genetics Program 

 T32 Bioinformatics Retreat 
 

 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 
 

 Meetings 
 Monthly Genetics Cluster Hire 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 
 

 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  
 

 
 
 
  



GOALS for Years 4-5 of the GCI 

 Enhance collaboration and visibility 
 Genetics Seminar Series – semi-annual – sponsored by the GCI and IIHG; hosted by the 

GCI members  

 Fourth Thursdays – monthly meetings for the GCI members; invited talks for GCI 
members, select talks open to all UI investigators  

 

 Improve grant success 
 RO1 Polishing Program – grant editorial service; offered to GCI members; supported by 

the GCI 
 

 Impact graduate education 
 GCI Burroughs Wellcome Initiative – a graduate certificate program co-mentored by the 

IIHG (CCOM) and the College of Public Health 

 Application submitted for an Institutional Program Unifying Population and 
Laboratory-Based Sciences (PUP) award  

 Supports training of researchers between existing concentrations of research 
strength in population approaches to human health and in basic biomedical 
sciences 

 


