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Number of Faculty 27
Number of Joint Appointment Faculty 3
Number of Research Students 2
Number of Support Personnel 116
Direct Annual Grant Support $2,233,322
Direct Annual Industry Support $684,113
Peer Reviewed Publications 74
Clinical Activities and Training Row 1: G Grabowski, G Zhang, M Myers
Number of Clinical Staff 25 Row 2: T Smolarek, R Hopkin, A Barski, T Burrow, L
Bao
Number of Clinical Fellows 5 Row 3: C Prows, S Zimmerman, E Schorry, K
. Komurov, D Neilson, C Atzinger, K Zhang
Number of Clinical Students 30 Row 4: L Martin, S Oh, | Sageser, S Theru
Inpatient Encounters 513 Arumugam, B Tinkle, D Prows, R Stottmann, H
) Saal, M Pandey
Outpatient Encounters 5082

Significant Publications

Mazzulli JR, Xu YH, Sun Y, Knight AL, McLean PJ, Caldwell GA, Sidransky E, Grabowski GA, Krainc D. Gaucher
disease glucocerebrosidase and alpha-synuclein form a bidirectional pathogenic loop in
synucleinopathies. Cell. 146(1):37-52. Jul 8, 2011.

Tinkle B. Joint Hypermobility Handbook: A Guide for the Issues & Management of Ehlers-Danlos
Syndrome Hypermobility Type and the Hypermobility Syndrome. Greens Fork, IN: Left Paw Press; 2011.

The first two publications show the global involvement of the CNS by alpha-synuclein accumulation in
Gaucher disease mouse models. They furthermore provide a potential mechanism for the relationship
between excess glycosphingolipid deposition in Gaucher disease and neurodegenerative diseases.

Wang S, Li R, Fettermann A, Li Z, Qian Y, Liu Y, Wang X, Zhou A, Mo JQ, Yang L, Jiang P, Taschner A,
Rossmanith W, Guan MX. Maternally inherited essential hypertension is associated with the novel 4263A>G
mutation in the mitochondrial tRNAlle gene in a large Han Chinese family. Circ Res. 108(7):862-70. Apr 1,
2011.
This second edition provides a comprehensive evaluative approach to joint examinations for hypermobility.
Significantly, this is the only such single source for this such physical examinations in a quantitative manner.

Xu YH, Sun Y, Ran H, Quinn B, Witte D, Grabowski GA. Accumulation and distribution of alpha-synuclein

and ubiquitin in the CNS of Gaucher disease mouse models. Mol Genet Metab. 2011 Apr;102(4):436-47.
Mitochondrial dysfunction is being increasingly recognized as a component, if not causality of, many complex
and maternally inherited/influenced diseases. This paper is the first to demonstrate a specific mitochondrial
genomic mutation as directly linked to essential hypertension, a disease that affects millions world-wide.
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Zhou X, Yan L, Prows DR, Yang R. Generalized F accelerated failure time model for mapping survival trait
loci. Genomics. 97(6):379-85. Jun, 2011.
A significant problem in characterizing lethal treats is the quantitative analyses of survival. This approach
provides a new and innovative solution to this vexing problem.

Division Highlights

Dr. Grabowski, Dr. Keddachi

Drs. Grabowski and Keddache, together with the Division of Biomedical Informatics, collaborated with the
Institute for Blood Disorders and Cancer to establish two new National Centers at CCHMC, the Center of
Excellence in Molecular Hematology (Dr. Y. Zhang, P.l.) and the Progenitor Cell Biology Consortium
Characterization Core (Dr. P. Malik, P.1.). These two Centers provide support for the molecular and genetic
characterization, and potential new therapies for major disorders of childhood.

Drs. Grabowski and Keddache have upgraded the genotyping and sequencing capabilities and analyses of
the Genetic Variation and Gene Discover Core as part of the CCHMC effort to enhance Genomics. These are
accomplished in close collaboration with the Division of Rheumatology and Dr. John Harley, and the Division
of Biomedical informatics through joint hiring of new faculty, cross-platform development, and combined grant
applications. Additional joint hires of faculty with Experimental Hematology and Allergy Research provide
enhanced bioinformatic analytic capabilities for CCHMC.

Dr. K. Zhang

In addition to Dr. Zhang's research and translational work with Dr. Grom in Rheumatology, she and Dr.
Keddache worked closely with Dr. Clint Joiner and Theodosia Kalfa to establish a clinical panel for testing
Red Blood Cell Skeleton Disorders. This panel will provide a unique resource for CCHMC, national, and
International patients with these types of disorders. Such approaches currently are being extended to the
hemoglobinopathies. An additional collaborative program includes the Division of Pediatric Dermatology and is
focused on the genomics of Epidermolysis Bullosa.

Dr. Keddache

Dr. Keddache is the lead of the Genetic Variation and Gene Discovery Core (GVGDC) of UC/CCHMC.
During the past year, he has expanded the Investigator base of this laboratory to >350 that includes CCHMC,
UC, regional, governmental, and international clients desiring state-of-the-art genomic characterization by
SNP genotyping and Sanger and NextGen massively paralleled DNA and RNA sequencing. The GVGDC
provides these services, but also collaboration, design, development, and initial analyses and consultations
for large and small projects for UC/CCHMC investigators. Together with our quantitative genomics team (Drs.
Lisa Martin, Ge Zhang, Siva Theru-Arumugam, and Sunghee Oh), investigators have interactive access to
modern genomic analyses that is supplemented by faculty in bioinformatics and jointly appointed faculty in
Experimental Hematology (Dr. K. Komurov).

Dr. Burrow

Dr. Burrow has established two maijor collaborative clinics at CCHMC. Together with Dr. Ton DeGraw and
Barbara Hillinan, he established an expanding multidisciplinary neurometabolic clinic to service CCHMC,
national, and international patients with such conditions. Similarly, he and Drs. K. Shah and A. Lucky have
initiated a Dermatogenetics Clinic that focuses on patients with such conditions, their molecular diagnosis,
and developing new therapies.



Faculty Members

Gregory 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

Carrie Atzinger, MS, Assistant Professor
Assoc. Director, The Genetic Counseling Program
Research Interests

Liming Bao, MD, PhD, Associate Professor
Associate Director, Clinical Cytogenetics Laboratory
Research Interests Genetic biomarkers of hematological diseases and their underlying pathogenesis and
clinical relevance

T. Andrew Burrow, MD, Assistant Professor
Research Interests Lysosomal storage diseases, particularly Gaucher disease; Inborn errors of metabolism,
particularly focusing on development of evidence based medicine

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

Min-Xin Guan, PhD, Professor
Research Interests Mechanisms of mitochondrial disorders, with a focus on maternally transmitted hearing
loss and vision loss

Robert Hopkin, MD, Associate Professor
Director, Genetic Residency Programs
Research Interests Fabry Disease; Robin Sequence; 22q11 deletion; Neurofibromatosis; craniofacial

genetics; chromosomal anomalies

Mehdi Keddache, PhD, Assistant Professor
Leader, Genomics Core
Research Interests DNA Sequencing / Genotyping Core/Linkage and Association analyses

Nancy Doan Leslie, MD, Professor

Director, Biochemical Genetics Laboratory
Director, Medical Biochemical Genetics Fellowship
Program Director, Laboratory Fellowships

Research Interests Inborn errors of metabolism, with an emphasis on long term outcome in PKU and in the
molecular biology of galactosemia

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

Melanie Myers, PhD, MS, CGC, Associate Professor
Director, The Genetic Counseling Program
Research Interests Clinical utility of family health history and other genomic tools in health promotion

Derek Neilson, MD, Assistant Professor
Research Interests The genetic contribution to acute necrotizing encephalopathy, a disorder in which



children are predisposed to devastating neurologic injury following common infections

William Nichols, PhD, Associate Professor
Chairman, DHG Research Review Committee
Research Interests The identification of genetic variants contributing to disease susceptibility

Manoj Pandey, PhD, Instructor
Research Interests Immunobiology of the lysosomal storage disease

Daniel R Prows, PhD, Associate Professor
Research Interests Mouse models of complex human diseases, with specific interest in mouse models of
acute lung injury; use of quantitative trait locus analysis to identify regions linked to complex traits

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

Howard Saal, MD, Professor

Director, Clincal Genetics
Medical Director, Cytogenetics Laboratory
Director, Cincinnati Children's Craniofacial Center

Research Interests The natural history of genetic disorders, especially as they relate to craniofacial
disorders; developing treatment and management protocols for craniofacial disorders

Iris Sageser, RDH, MS, Assistant Professor
Craniofacial Center
Research Interests Multidisciplinary management of individuals affected by craniofacial abnormalities

Elizabeth K Schorry, MD, Associate Professor
Director, Neurofibromatosis Clinic
Research Interests Psychosocial and orthopedic aspects of neurofribromatosis; Clinical drug trials for NF1

Teresa A Smolarek, PhD, Associate Professor

Director, Clinical Cytogenetics Laboratory
Director, Clinical Cytogenetics Fellowship Program

Research Interests Application of SNP microarrays to determine constitutional and acquired DNA copy
number changes; the genetic basis of pulmonary lymphagioleiomyomatosis

Ying Sun, PhD, Associate Professor
Research Interests The pathological mechanisms of lysosomal storage diseases

Siva Theru Arumugam, PhD, Assistant Professor
Assistant Director, Molecular Genetics Laboratory
Research Interests Finding the genes for macular deterioration, Quantitative Genetics

Bradley T Tinkle, MD, Associate Professor
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

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



Ge Zhang, MD, PhD, Assistant Professor
Research Interests

Kejian Zhang, MD, Associate Professor
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

Sarah Zimmerman, PhD, Assistant Professor
Assistant Director, Clinical Cytogenetics Laboratory
Research Interests Genome-wide analysis for chromosome aberrations in congenital disorders and cancer

using molecular cytogenetic techniques

Joint Appointment Faculty Members
John Greinwald, MD, Associate Professor
Otolaryngology
Research Interests Genetics of Hearing Loss

Kakajan Komurov, PhD, Assistant Professor
Exp. Hem. & Cancer Bio.

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

Clinical Staff Members

e Laurie Bailey, MS, Lysosomal Disease Center Coordinator;Clinical Trials Coordinator
e Judy Belli, RN, Certified Pediatric Nurse, Craniofacial Team

e Patricia Bender, RN, MSN, Craniofacial Team

e Lisa Berry, MS, Genetic Counselor for Lysosomal Disease Center
e Kathleen Collins, MS

e Susan Cordes, MS, Genetic Counselor

e Jennifer Glass, MS

e Carol Hetteburg, RN, MSN

e Judy Johnson, MS

e Sandy Kaiser, LPN

e Sara Knapke, MS, Hereditary Cancer Program

e Betty Leech, MS, VCFS

e Anne Lovell, RN, MSN, APN, Neurofibromatosis Clinic Nurse

e Erin Mundt, MS

e Kimberly Page, RD

e Cynthia Prows, MSN,CNS, Genetics Clinical Nurse Specialist

e Shelly Rudnick, MS

e Jodie Rueger, MS

e Kerry Shooner, MS

e Diana Smith, MS



Christine Spaeth, MS, Fetal Care Genetic Counselor

Kristen Sund, PhD

Martha Walker, MS

Connie Wehmeyer, RN, Nurse Coordinator for Lysosomal Disease Center
Katie Wusik, MS

Trainees

Sophia Bous, MD, PGY1, Pediatrics/Genetics Combined Residency

Jaya George-Abraham, MD, PGY5, Medical Genetics Fellowship

Melissa Maxwell-Stropes, PhD, Clinical Molecular Genetics Fellowship

Haiying Meng, PhD, Clinical Cytogenetics Fellowship

Stephanie Peters Santoro, MD, PGY2, Pediatrics/Genetics Combined Residency
Carlos Prada, MD, PGY5, Pediatrics/Genetics Combined Residency

Elizabeth Sellars, MD, PGY4, Pediatrics/Genetics Combined Residency

Dipesh Tamakuwala, PhD, Clinical Cytogenetics Fellowship

K. Nicole Weaver, MD, PGY2, Pediatrics/Genetics Combined Residency
Wenying Zhang, MD, PhD, Clinical Molecular Genetics Fellowship

Significant Accomplishments

Gaucher disease linked with Parkinson’s

Gregory Grabowski, MD, You-Hai Xu, PhD, and Ying Sun, PhD have collaborated with researchers in
Boston and Ottawa to show a mechanistic link between Gaucher disease and Parkinson disease. Based on
these results, additional ongoing studies provide a framework for the dissection of the pathogenesis and
potential novel treatments of Parkinson disease and other common neurodegenerative diseases.

Progress in HLH research

Kejian Zhang, MD, MBA, has collaborated with the National Institutes of Health and Stanford University on
studies that have delineated the phenotype and molecular genetic characteristics in the development of
familial hemophagocytic lymphohistiocytosis (HLH) and associated lymphoproliferative syndromes. These
studies expand basic knowledge about the pathogenic mechanisms of these diseases and point toward
targets to improve their treatment outcomes.

Pulmonary arterial hypertension advancements

William Nichols, PhD, contributed to significant advancements in understanding the genetic basis of
Parkinson’s disease and pulmonary arterial hypertension (PAH). Major efforts focused on the establishment of
the National Biological Sample and Data Repository for Pulmonary Arterial Hypertension in conjunction with
investigators of the REVEAL registry. This national/international collaborative effort at Cincinnati Children’s will
provide basic and clinical data for the analyses of the pathogenic mechanisms and treatment of PAH.

Division Publications
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Atzinger CL, Meyer RA, Khoury PR, Gao Z, Tinkle BT. Cross-sectional and longitudinal assessment of
aortic root dilation and valvular anomalies in hypermobile and classic Ehlers-Danlos syndrome. J
Pediatr. 2011; 158:826-830 e1.
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Baye TM, Butsch Kovacic M, Biagini Myers JM, Martin LJ, Lindsey M, Patterson TL, He H, Ericksen MB,
Gupta J, Tsoras AM, Lindsley A, Rothenberg ME, Wills-Karp M, Eissa NT, Borish L, Khurana Hershey GK.
Differences in Candidate Gene Association between European Ancestry and African American
Asthmatic Children. PLoS One. 2011; 6:616522.

Baye TM, Martin LJ, Khurana Hershey GK. Application of genetic/genomic approaches to allergic
disorders. J Allergy Clin Immunol. 2010; 126:425-36; quiz 437-8.
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hypermobility syndrome: A common clinical disorder associated with migraine in women.
Cephalalgia. 2011; 31:603-13.
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project of the Region 4 Genetics Collaborative Priority 2 Workgroup. Genet Med. 2010; 12:S215-9.
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Burrow TA, Grabowski GA. Velaglucerase alfa in the treatment of Gaucher disease type 1. Clin Invest.
2011; 1:285-293.

Burrow TA, Grabowski GA. Analyses of agalsidase alfa and agalsidase beta for the treatment of Fabry
disease.. Fabry disease. New York: Springer; 2010: 417-432. .

Burton BK, Guffon N, Roberts J, van der Ploeg AT, Jones SA. Home treatment with intravenous enzyme
replacement therapy with idursulfase for mucopolysaccharidosis type Il - data from the Hunter
Outcome Survey. Mol Genet Metab. 2010; 101:123-9.

Calloway TJ, Martin LJ, Zhang X, Tandon A, Benson DW, Hinton RB. Risk factors for aortic valve
disease in bicuspid aortic valve: A family-based study. Am J Med Genet A. 2011; 155:1015-20.

Cullen V, Sardi SP, Ng J, Xu YH, Sun Y, Tomlinson JJ, Kolodziej P, Kahn |, Saftig P, Woulfe J, Rochet JC,
Glicksman MA, Cheng SH, Grabowski GA, Shihabuddin LS, Schlossmacher MG. Acid beta-glucosidase
mutants linked to gaucher disease, parkinson disease, and lewy body dementia alter alpha-synuclein
processing. Ann. Neuro.. 2011; 69:940-53.

Czosek RJ, Haaning A, Ware SM. A mouse model of conduction system patterning abnormalities in
heterotaxy syndrome. Pediatr Res. 2010; 68:275-80.

Dalal P, Leslie ND, Lindor NM, Gilbert DL, Espay AJ. Motor tics, stereotypies, and self-flagellation in
primrose syndrome. Neurology. 2010; 75:284-6.
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number variations in congenital heart disease patients identify unique genes in left-right patterning.
Proc Natl Acad Sci U S A. 2011; 108:2915-20.

Filipovich AH, Zhang K, Snow AL, Marsh RA. X-linked lymphoproliferative syndromes: brothers or
distant cousins?. Blood. 2010; 116:3398-408.
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Thera . 2011; 2:59.

Grabowski GA, Petsko, G.A., and Kolodny. ( 2010) Gaucher Disease, In: The Metabolic and Molecular
Bases of Inherited Disease, 9th ed.. The McGraw-Hill Companies, Inc..

Guan MX. Mitochondrial 12S rRNA mutations associated with aminoglycoside ototoxicity.
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Mitochondrion. 2011; 11:237-45.
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157:164-6.
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