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Division Data Summary

Research and Training Details

Number of Faculty 20
Number of Joint Appointment Faculty 7
Number of Research Fellows 1
Number of Support Personnel 123
Direct Annual Grant Support $2,335,160
Direct Annual Industry Support $688,906
Peer Reviewed Publications 62

Clinical Activities and Training

Number of Clinical Staff 17
Number of Clinical Fellows 8
Number of Clinical Students 9
Number of Other Students 7
Inpatient Encounters 364
Outpatient Encounters 4,996

Greg Grabowski, MD, Professor ; The A. Graeme Mitchell Chair in Human Genetics; Director, Division of Human
Genetics; Professor of Pediatrics and Molecular Genetics, Biochemistry and Microbiology
Research Interests: Molecular pathogenesis and therapy of human genetic disease



Liming Bao, MD, PhD, Associate Professor Clinical ; Associate Director, Clinical Cytogenetics Laboratory
Research Interests: Studies of genetic biomarkers of hematological diseases and their underline pathogenesis
and clincal relevance

Hong Du, PhD, Research Associate Professor
Research Interests: Research to understand molecular mechanisms of genetic disorders of lipid metabolism and
development of therapeutic treatments for these disorders

Min-Xin Guan, PhD, Associate Professor
Research Interests: To investigate the mechanism of mitochondrial disorders, focused on maternally transmitted
hearing loss and vision loss

Robert Hopkin, MD, Assistant Professor Clinical ; Director, Genetic Residency Programs
Research Interests: Fabry Disease; Robin Sequence; 22q11 deletion; Neurofibromatosis; craniofacial genetics;
chromosomal anomalies

Mehdi Keddache, MS, Research Instructor
Research Interests: DNA Sequencing / Genotyping Core

Nancy Doan Leslie, MD, Professor Clinical ; Director, Biochemical Genetics Laboratory
Research Interests: Focus on inborn errors of metabolism, with an emphasis on long term outcome in PKU and
in the molecular biology of galactosemia

Derek Neilson, MD, Assistant Professor
Research Interests: Studies the genetic contribution to the disorders acute necrotizing encephalopathy, in which
children are predisposed to devastating neurologic injury following common infections

William Nichols, PhD, Associate Professor ; Chairman, DHG Research Review Committee
Research Interests: Research is focused on the identification of genetic variants contributing to disease
susceptibility

Cindy Prows, MSN, CNS, RN, Adjunct Associate Professor
Research Interests: Developing and testing education models to teach nurses about genetics; family responses
to genetic information, technology and services

Daniel R Prows, PhD, Assistant Professor
Research Interests: Use of quantitative trait locus analysis to establish mouse models of complex human
diseases, with specific interest in models of acute lung injury

Xiaoyang Qi, PhD, Research Associate Professor
Research Interests: Translational research focused on saposin C's role in multivescular body bioformation and
neuropathogenesis and development of the saposin C-containing nanovesicle as a novel anticancer agent

Howard Saal, MD, Professor ; Director, Clincal Genetics; Medical Director, Cytogenetics Laboratory; Director, Cincinnati
Children's Craniofacial Center
Research Interests: Interested in the natural history of genetic disorders, especially as they relate to craniofacial
disorders; also developing treatment and management protocols for craniofacial disorders

Elizabeth K Schorry, MD, Associate Professor Clinical
Research Interests: Psychosocial and orthopedic aspects of neurofribromatosis

Teresa A Smolarek, PhD, Assistant Professor Clinical ; Director of Clinical Cytogenetics Laboratory; Director, Clinical
Cytogenetics Fellowship Program
Research Interests: Application of SNP microarrays to determine constitutional and acquired DNA copy number
changes; Study of the genetic basis of pulmonary lymphagioleiomyomatosis

Ying Sun, PhD, Research Assistant Professor
Research Interests: Investigate the pathological mechanisms of lysosomal storage diseases

Bradley T Tinkle, MD, Assistant Professor Clinical ; Clinical Geneticist; Assistant Director, Molecular Genetics Laboratory;
Director, Skeletal Dysplasia Center; Co-Director, Marfan/Ehlers-Danlos Syndromes Clinic
Research Interests: Natural history of connective tissue disorders and outcome studies of various clinical
interventions

Nancy Warren, MS, Adjunct Field Services Assistant ; Program Director, Genetic Counseling Graduate Program;
Professor
Research Interests: Genetic counseling education, professional development and cultural competence

You-hai Xu, PhD, Research Assistant Professor
Research Interests: Molecular and pathophysiological mechanisms of Gaucher Disease, particularly of
neuronopathic Gaucher Disease

Kejian Zhang, MD, Assistant Professor Clinical ; Director, Molecular Genetics Laboratory
Research Interests: Molecular defects and molecular diagnosis of primary immunodeficiency diseases; Genetic



aspects of predictive personalized medicine, eg., Pharmacogenetics; Fanconi Anemia SeqChip development

Joint Appointment Faculty Members

John Greinwald, MD, Associate Professor
Otolaryngology

Lisa Martin, PhD, Research Assistant Professor
Biostatistics and Epidemiology
Focus on common complex diseases including obesity and heart malformations

Melanie Myers, PhD, MS, CGC, Adjunct Assistant Professor
College of Applied Health Sciences
Clinical Utility of Genomic Tools in Health Promotion

Todd Nick, PhD, Professor
Biostatistics and Epidemiology

Iris Sageser, RDH, MS, Field Service Associate Professor
Craniofacial Center
Multidisciplinary management of indivduals affected by craniofacial abnormalities

Ning Wang, PhD, Research Assistant Professor
Allergy and Immunology

Stephanie Ware, MD, PhD, Assistant Professor
Molecular Cardiovascular Biology
Genetic disorders of cardiac structure and function

Clinical Staff Members
o Erin Acra, MS
o Carrie Atzinger, MS
o Laurie Bailey, MS
o Angela Bedard, MS
o Judy Belli, RN
o Patricia Bender, RN, MSN
o Lisa Berry, MS
o Sara Knapke, MS
o Anne Lovell, RN, MSN, APN
o Erin Miller, MS
o Elizabeth Peach, MS
o Jennifer Ruschman, SCM
o Kerry Shooner, MS
o Christine Spaeth, MS
o Martha Walker, MS
o Connie Wehmeyer, RN
o Katie Wusik, MS

Trainees
o Jillene Kogan, MD, PhD, PL-6, University of lllinois College of Medicine
o Cong Liu, PhD, PL-5, University of Cincinnati
o Sarah Zimmerman, PhD, PL-5, University of Dayton
o Margaret Reiley, MD, PL-4, Tufts University School of Medicine
o Andrew Burrow, MD, PGY5, Pediatrics/Genetics Combined Residency
o Yuri Zarate, MD, PGY4, Pediatrics/Genetics Combined Residency
o Carlos Prada, MD, PGY3, Pediatrics/Genetics Combined Residency
o Elizabeth Sellars, , PGY1, Pediatrics/Genetics Combined Residency



Significant Accomplishments in FY08

Basic, Translational, and Clinical Research at the CCHMC STAR Lysosomal Disease Center
Improving the outcome for patients devastated by lysosomal storage diseases began at CCHMC. In 1967 Drs. William F.
Schubert and George Hug first showed that enzymes could be given to patients with Pompe disease, a lysosomal
storage disease, and potentially improve their lives. Over the subsequent four decades, this pioneering work paved the
way for revolutionary treatments to alleviate patients’ suffering and demise. During this period, Dr. Grabowski has led a
quest to effectively treat these diseases. His establishment of the CCHMC STAR Lysosomal Disease Center has begun
to fulfill this quest to transform basic research, into clinical trials, and into effective/life-saving treatments for affected
children and adults.
The lysosomal storage diseases affect 1/7000 newborns and result from the defective or deficient activity of specific
enzymes that are present in the subcellular organelles, lysosomes — a major recycling station in all cells of the body. Dr.
Grabowski’s team of scientists and clinicians have made major advancements in the understanding of the molecular
genetics and the pathobiology, in preclinical studies by creating unique disease models in mice, by conducting clinical
trials (currently 12 trials) needed for FDA approval, toward developing innovative clinical treatment studies (currently 21),
and by the formation of multidisciplinary/integrated medical teams at CCHMC and UC to treat affected patients and
families. As an international leader, CCHMC’s STAR Lysosomal Disease Center now provides life-changing therapy to
>240 (at CCHMC) and >1,000 (international) children and adults affected by lysosomal storage diseases. These include
transformative therapies for Gaucher, Fabry and Niemann-Pick diseases, the Mucopolysaccharidoses | (MPS |, Hurler
syndrome), Il (Hunter disease), VI (Maroteaux-Lamy disease), and, of course, Pompe disease -- a long road from Drs.
Schubert’s and Hug’s visionary experiments.
But, the quest continues since enzyme treatment, albeit highly effective for visceral disease, does not alter brain
involvement. Basic and clinical research by Dr. Grabowski’s team continues to explore innovative research to improve the
disease outcomes: 1) With the transplantation team, hematopoietic stem cells, that produce therapeutic enzymes, are
being used in MPS | clinical studies to evaluate the utility in combination with enzyme therapy. 2) The enzyme crystal
structures elucidated at CCHMC are being harnessed to engineer selected lysosomal enzymes to enhance efficacy
through increasing their stability, delivery to specific cells, and catalytic activities. 3) Innovative metabolic pathway
manipulations of the lysosomal diseases are being systematically evaluated to treat the CNS lysosomal diseases by
either slowing the natural synthesis of the toxic biochemicals or by using small molecules, termed pharmacologic
chaperones, to refold the mutant enzymes in situ to improve function. Testing in mouse disease models provides the
platform for evaluating superior effectiveness of novel therapies. Such studies have potential application for treatment of
common degenerative brain diseases. Clinical trials are already underway with novel treatments for selected lysosomal
diseases in the CCHMC STAR Center. This Center provides a unique, integrated environment that blends basic science,
pathobiology, and clinical science directed to improving the lives of families afflicted by these devastating inherited
diseases, the lysosomal storage diseases.

Quantitative Trait Identification in Pulmonary Disease
Mapping genes that contribute to the susceptibility to environmental toxins cannot be done by direct experimentation in
humans. However, mice can be used by being exposed to various noxious agents and then mapping the genes for either
susceptibility or resistance to specific agents. Use of oxygen for treatment of various disorders is commonplace, in
specific circumstances this useful agent can be toxic to the lungs and/or eyes. To map the genes that relate to the
susceptibility to oxygen toxicity, various strains of mice and their congenetic derivatives were used in Dr. Daniel Prows'
laboratory. High level oxygen exposure (>95%) was used to induce hyperoxic adult lung inflammation (ALI). Eighteen
inbred strains were tested to identify a mouse model of acute respiratory distress syndrome for genetic assessment.
Quantitative trait locus (QTL) analyses of nearly 1800 recombinant mice detected 5 regions (QTLs) significantly linked to
ALI survival time, and an additional locus with significant interaction with a major locus. Detailed analyses of recombinant
populations from all possible mating schemes revealed that overall survival time in hyperoxia involved decreased
pretrance, and significant sex, cross and parent-of-origin effects. Such studies promise to provide insights into potential
genes that are targets for therapy in humans with hyperoxic exposure.

Significant Publications in FY08

Xu YH, Reboulet R, Quinn B, Huelsken J, Witte D, Grabowski GA. Dependence of reversibility and
progression of mouse neuronopathic Gaucher Disease on acid beta-glucosidase residual activity levels. Mol
Genet Metab. 2008 Jun;94(2):190-203.
This study developed mouse models of Gaucher Disease by genomic and chemical approaches to study the
pathogenesis of CNS disease. These models indicate a threshold level of activity is necessary for the prevention of
progression of CNS involvement. The study also demonstrated that the CNS lesions, once established, are not



reversible to any significant degree even by reconstitution of enzyme levels in all brain cells to wild-type levels.

Nichols WC, Elsaesser VE, Pankratz N, Pauciulo MW, Marek DK, Halter CA, et al. LRRK2 mutation analysis in
Parkinson Disease families with evidence of linkage to PARK8. Neurology. 2007 Oct 30;69(18):1737-1744.
A comprehensive study was performed of all 51 exons of the LRRK2 gene in one PD patient from each of 88
multiplex families who had the highest family-specific multipoint lod score at the LRRK2 locus from a cohort of 430
PD families without the G2019S mutation. Five novel variants were identified in LRRK2, with two of these in the N-
terminal region of LRRK2, where no pathogenic substitutions have been previously reported. These mutations
broaden the potential mechanisms whereby mutations in LRRK2 result in Parkinson Disease.

Sun Y, Jia L, Williams MT, Zamzow M, Ran H, Quinn B, Aronow BJ, Vorhees CV, Witte DP, Grabowski GA.
Temporal gene expression profiling reveals CEBPD as a candidate regulator of brain disease in prosaposin
deficient mice. BMC Neurosci. 2008;9:76.
The first comprehensive report of brain regional transcriptome analyses in a lysosomal disease. This study identified
a single gene, CEBPD, that is involved in pathogenesis of glycosphingolipid diseases in the brain and other organs.

Prows DR, Hafertepen AP, Winterberg AV, Gibbons WJ, Jr., Liu C, Nick TG. Genetic analysis of hyperoxic
acute lung injury survival in reciprocal intercross mice. Physiological genomics. 2007 Aug 20;30(3):271-281.
This project seeks to identify the critical susceptibility genes for hyperoxia so that therapeutic agents can be
designed that will ultimately permit higher doses of oxygen to be given for longer periods of time and allow critical
patients to overcome their injuries.

Division Highlights
Kejian Zhang, MD

This study identifies a novel biomarker for the clinical diagnosis of MAS in patients with Systemic Juvenile Idiopathic
Arthritis and provides future directions of molecular studies in the macrophage activation syndrome (MAS).

Hong Du, PhD
The major accomplishment in the last year is that we secured NIH RO1 research funding for PPARy project, which is
to test the physiological role of PPARy mediating lung injury and remodeling phenotypes in the lysosomal acid lipase
deficiency mouse model. The proposed studies will use a doxycycline induced cell specific bitransgenic mouse model
to over express dominant negative forms of PPARYy in pulmonary type Il epithelia cells or macrophages.

Bradley Tinkle, MD, PhD
We have conducted a natural history study of patients with Ehlers-Danlos syndrome using clinically-validated standard
surveys. Patients with EDS have significant pain (brief pain inventory), sleep disturbance (Pittsburgh Sleep Quality
Index), fatigue (brief fatigue inventory), and reduced quality of life (SF-36). Although theses observations are
essentially known to those in the field of EDS, few have ever studied this population with these validated instruments.
We hope to garner appreciation that these patients indeed have a chronic pain syndrome that to date has been little
appreciated by primary care physicians and specialists.

William Nichols, PhD
The major finding was that mutations in the glucocerebrosidase gene are associated with familial Parkinson Disease
susceptibility and age of onset. We performed a comprehensive screen of all GBA exons in one PD patient from each
of 96 PD families, selected based on the family specific LOD scores at the GBA locus. Identified GBA variants were
subsequently screened in all 1325 PD cases from 566 multiplex PD families and 359 controls. This study suggests
that GBA is a susceptibility gene for familial PD and patients with GBA variants have an earlier age of onset than
those PD patients without GBA variants.

Xiaoyang Qi, PhD
This translational research focuses on innovative SapC-DOPS technologies with potential for cancer treatment and
drug delivery. SapC-DOPS, as a novel anticancer agent, preferentially induces apoptic cell death in cancerous cells
via a ceramide-caspase-mediated pathway. In preclinical mouse studies, SapC-DOPS nanovesicles have potent
killing activity toward cancer cells and have shown inhibition of tumor growth in various mouse xenografts.

Nancy Leslie, MD
Complete characterization of individuals with disorders of long chain fatty acid metabolism, particularly those indentified
by newborn screening, has been difficult. Direct measurement of enzymatic activity for Very Long Chain Acyl Co A



dehydrogenase (VCLAD) activity is available in Europe, but not the US. We developed the capability to directly
measure VCLAD activity in cultured fibroblasts, in addition to molecular characterization, in vitro functional studies, and
analysis of metabolites. This provides the infrastructure for a planned trial of PPAR agonists in patients with VCLAD
deficiency.

Division Collaboration

Collaboration with Pulmonary Biology; Allergy and Imnmunology; Experimental Hematology and Cancer
Biology

Collaborating Faculty: Timothy LeCras, PhD; John Shannon, PhD; Ann Akeson, PhD; Gurjit Hershey, MD,
PhD; Punam Malik, MD

Mouse Studies: Exposing their mice to chronic hypoxia and/or performing right heart catheterizations to measure
right ventricular systolic pressures. (Shared transgenic mice with Ann Akeson in Pulmonary Biology).

Collaboration with Hematology/Oncology
Collaborating Faculty: Alexandra Filipovich, MD

Diagnostic center for Heritable Immunodeficiencies: a partnership that is now internationally recognized as a clinical
diagnostic center.

Collaboration with Pediatric Otolaryngology
Collaborating Faculty: John Greinwald, MD

Genetic testing for hearing loss

Collaboration with Neurology; Clinical Pharmacology
Collaborating Faculty: Tracy Glauser, MD; Alexander Vinks, PhD

Provide genetic testing to assess drug metabolism

Collaboration with Cincinnati Children's Research Foundation
Collaborating Faculty: Arnold Strauss, MD

Inborn error/metabolic disorders services

Collaboration with Hematology/Oncology
Collaborating Faculty: Stella Davies, PhD; Jacob Bleesing, MD, PhD

Developed molecular testing for bone marrow engraftment monitoring; Introduced sub-cell-type BME assay which
allow physicians to look at the cell engraftment at different cell populations

Collaboration with Hematology/Oncology
Collaborating Faculty: Ralph Gruppo, MD

Molecular testing for thrombosis

Collaboration with Developmental and Behaviorial Pediatrics
Collaborating Faculty: Patty Manning, MD

Genetic testing for children with mental retardation and developmental delay - hoping to develop novel molecular
diagnosis for patients

Collaboration with Gastroenterology, Hepatology and Nutrition
Collaborating Faculty: Jorge Bezerra, MD

Diagnostic Center for Heritable Liver Diseases: introducing "The Jaundice Chip," a microarray based molecular test
for children and adults with heritable liver diseases

Collaboration with Hematology/Oncology
Collaborating Faculty: Parinda Mehta, MD

Retrospective chromosome analysis in the bone marrow of patients with Fanconi Anemia

Collaboration with Cardiology
Collaborating Faculty: Bing Hinton, MD

Characterization of a translocation breakpoint in a family with cardiac defects

Collaboration with Developmental and Behavioral Pediatrics
Collaborating Faculty: Patty Manning, MD; Jennifer Ruschman, SCM, CGC

Retrospective Chart Review of patients with autism and microarray studies (led by Jennifer Ruschman - Division of



Human Genetics)

Collaboration with Pulmonary Biology

Collaborating Faculty: Steve Glasser, PhD; Tim Weaver, PhD; Jeffrey Whitsett, MD; Machiko lkigami, PhD
Project 2: Modifier genes of SP-C induced interstitial lung disease - project seeks to indentify modifier genes
affecting the severity of interstitial lung disease in a mouse model of surfactant protein-C deficiency

Collaboration with Biomedical Informatics

Collaborating Faculty: Bruce Aronow, PhD
Seeking to identify the major genes controlling hyperoxia induced acute lung injury susceptibility; Dr. Aronow
provides the microarray, statistical, and in silico analyses support to help identify and critically characterize candidate
and postional candidate genes for HALI susceptibility
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