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Research Highlights
Elizabeth Schorry, MD

As a member of the Neurofibromatosis Clinical Trials consortium, Dr. Schorry and her team have completed a clinical trial
of the mTOR inhibitor, sirolimus, for plexiform neurofibromas in patients with neurofibromatosis type 1 (NF1). They
demonstrated that use of sirolimus prolonged the time to progression of plexiform neurofibromas by about 30%, indicating
that this agentis capable of slowing growth of these challenging tumors. They also completed a trial of lovastatin for
learning disabilities in NF1, and demonstrated that lovastatin was not effective in improving attention or working memory in
children with NF1.

Ying Sun, PhD

Dr. Sun and her team developed the protocol and conducted preclinical studies in evaluating new small pharmaceutical
compound (produced by Genzyme) for substrate reduction therapy (SRT) to treat neuronopathic Gaucher disease. The
results demonstrated that the new, and central nervous system (CNS) accessible, SRT reduced the level of lipid substrate
accumulation and CNS inflammation in Gaucher disease mouse model and leads to delayed neurodegeneration and
improved survival. This study supports the clinical efficacy of this first SRT in attenuating neuronopathic Gaucher disease.

In addition, Dr. Sun’s lab has performed the extensive ribonucleic acid (RNA) analyses of neuronopathic Gaucher disease
mice brain by RNASeq technology. The results of these analyses revealed dynamic alterations of mMiRNAs and mRNA in

the brain of animal model. The identified miRNAs and target MRNAs are involved in the biological pathways that have not
been explored in Gaucher disease. These data provide the molecular basis for further investigation of biological pathways

underlying the disease and develop new therapeutic targets. The manuscriptis in revision in Human Molecular Genetics.

Ge Zhang, MD, PhD

Dr. Zhang has conducted multiple genome-wide quantitative genetic analyses of human complex traits and diseases. He
has helped in identifying genetic loci associated with diisocyanate-induced occupational asthma. He developed a novel
Mendelian randomization approach using non-transmitted maternal haplotype as a genetic instrument to infer causal
relationship between parental phenotype and outcomes in offspring. Using this method, he and his collaborators defined
the causal relationship for the strong association of maternal height with fetal growth measures (i.e. birth length and birth
weight) and gestational age.

Taosheng Huang, MD, PhD

Dr. Huang, with collaborators Robert Hufnagel, MD, PhD, and Elizabeth Schorry, MD, studied two sisters with an unusual
syndrome of optic atrophy, cerebellar degeneration, and axonal peripheral neuropathy. Through whole exome
sequencing, they identified mutations in SLC25A46, which codes for a protein located in the outer mitochondrial
membrane. Phylogenetic and structural analyses suggest that SLC25A46 interacts with proteins associated with OPA1
and MFN2 and acts as a carrier inside mitochondria. However, the function of SLC25A46 and its carried substrate are yet
to be identified, discovery of which may lead to important clues linking mitochondrial fission and fusion to a common
pathway of disease pathogenesis. In their funded CpG project, they plan to create two mouse models to study
pathogenesis of SLC25A46 mutations. The goal is to identify additional patients with SLC25A46-associated optic atrophy

plus syndrome in order to better study the role of SLC25A46 in mitochondrial dynamics and human disease.

Derek Neilson, MD

Dr. Neilson received a grant from the Center for Pediatric Genomics (CPG) to study the hypermobile type of Ehlers Danlos
syndrome. This connective tissue disorder, served by the Connective Tissue Clinic which sees 600 new patients per year,
predisposes to multiple problems including chronic pain, fatigue and gastrointestinal disorders. The CPG funds will be
used to identify genes and biological markers that could lead to new treatments and prevention of these disabling
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complications.

Significant Publications
Gordon CT, Weaver KN, Zechi-Ceide RM, Madsen EC, Tavares AL, Oufadem M, Kurihara Y, Adameyko |, Picard A, Breton
S, Pierrot S, Biosse-Duplan M, Voisin N, Masson C, Bole-Feysot C, Nitschke P, Delrue MA, Lacombe D, Guion-Almeida
ML, Moura PP, Garib DG, Munnich A, Ernfors P, Hufnagel RB, Hopkin RJ, Kurihara H, Saal HM, Weaver DD, Katsanis N,
Lyonnet S, Golzio C, Clouthier DE, Amiel J. Mutations in the endothelin receptor type A cause mandibulofacial dysostosis
with alopecia. Am J Hum Genet. 2015;96(4):519-31.
This paper reports a novel human craniofacial malformation syndrome caused by mutations in a gene that was not
previously known to be associated with human disease. Remarkably, three of the four unrelated individuals described
have the same de novo missense mutation. In vitro and in vivo studies demonstrated that theTyr129Phe mutation
results in complex, context-specific effects on the ligand specificity and downstream signaling of the endothelin
receptor type A. These effects may underlie the common phenotype shared by individuals with MFDA.

Pandey M, Tinch S, Inskeep V, Zhang W, Setchell K, Kéhl J, Grabowski G. Glucosylceramide induced complement
activation triggers inflammation in Gaucher disease (CCR5P.212). J Immunol. 2015;194(1 Supplement):186.14.
We identified glucosylceramide mediated complement activation and the generation of C5a as one of the main drivers
of upregulation of the co-stimulatory molecules, increased production of pro inflammatory cytokines and chemokines
and tissue damage in Gaucher disease. This finding uncovers the C5a/C5aR axis as a novel therapeutic targetin
Gaucher disease, which can potentially be used as an innovative adjunctive therapeutic approach for lung and brain
defects, for which no appropriate treatment options exist.

Prows DR, Gibbons WJ, Smith JJ, Pilipenko V, Martin LJ. Age and Sex of Mice Markedly Affect Survival Times Associated
with Hyperoxic Acute Lung Injury. PLoS One. 2015 Jun 23;10(6):e0130936.
Previously, we identified and captured in separate mouse lines two chromosomal regions carrying opposite-effect
genes linked to differential susceptibilities to high-dose oxygen. This report extends those findings to demonstrate that
sensitivity directly depends on the sex of mice and a 4-week age period in early adulthood, thereby establishing our
unique mouse lines as valuable tools to delineate the complex biological mechanisms defining these susceptibility
differences.

Saal HM, Prows CA, Guerreiro |, Donlin M, Knudson L, Sund KL, Chang CF, Brugmann SA, Stottmann RW. A mutation in
FRIZZLEDZ2 impairs Wnt signaling and causes autosomal dominant omodysplasia. Hum Mol Genet. 2015 Jun
15;24(12):3399-4009.
Here we identify the first mutations in human FZD2 and show they are associated with omodysplasia, a disease
affecting the skeleton. This represents a successful application of human next-generation sequencing and subsequent
biological analysis from a recently formed Cincinnati Children's collaborative network.

Sun'Y, Florer J, Mayhew CN, Jia Z, Zhao Z, Xu K, Ran H, Liou B, Zhang W, Setchell KD, Gu J, Grabowski GA. Properties of
neurons derived from induced pluripotent stem cells of Gaucher disease type 2 patient fibroblasts: potential role in
neuropathology. PLoS One. 2015 May;10(3):e0118771.
The study provides the first electrophysiological characterization of Gaucher disease neurons that will expedite
dissecting the pathological mechanisms of neuronopathic Gaucher disease. The electrophysiological properties of
Gaucher disease iPSC-derived neurons could represent a novel area for therapeutic target screening.
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Biesiada J, Chidambaran V, Wagner M, Zhang X, Martin LJ, Meller J, Sadhasivam S. Genetic risk signatures of
opioid-induced respiratory depression following pediatric tonsillectomy. Pharmacogenomics. 2014; 15:1749-
1762.

Brazil A, Stanford K, Smolarek T, Hopkin R. Delineating the phenotype of 1p36 deletion in adolescents and adults.
Am J Med Genet A. 2014; 164A:2496-503.

Burrow TA, Sun Y, Prada CE, Bailey L, Zhang W, Brewer A, Wu SW, Setchell KD, Witte D, Cohen MB, Grabowski GA.
CNS, lung, and lymph node involvement in Gaucher disease type 3 after 11 years of therapy: clinical,
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panoramic radiographs in children with cleft lip and palate. Cleft Palate Craniofac J. 2014; 51:€88-93.

Chang CF, Schock EN, Attia AC, Stottmann RW, Brugmann SA. The ciliary baton: orchestrating neural crest cell
development. Curr Top Dev Biol. 2015; 111:97-134.

Chidambaran V, Mavi J, Esslinger H, Pilipenko V, Martin LJ, Zhang K, Sadhasivam S. Association of OPRM1 A118G
variant with risk of morphine-induced respiratory depression following spine fusion in adolescents.
Pharmacogenomics J. 2015; 15:255-62.

Cionni M, Menke C, Stottmann RW. The mouse MC13 mutant is a novel ENU mutation in collagen type II, alpha 1.
PLoS One.2014;9:e116104.
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Barkovich AJ, Sherr EH. De novo mutations in KIF1A cause progressive encephalopathy and brain atrophy. Ann
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Berry, L

Genetic Counseling Fellowship in Lysosomal Storage Disorders

Genzyme Corporation

6/15/2015-6/14/2016 $74,987
Leslie, N
Defining the Natural History of Inborn Errors of Metabolism
National Institutes of Health (Michigan Public Health Institute)
R01 HD069039 4/15/2011-2/28/2016 $24,076
Martin, L

Genetic Underpinnings of Isolated Hypoplastic Left Heart



Children's Heart Foundation

1/1/2015-12/31/2016
Epithelial Genes in Allergic Inflammation
National Institutes of Health

U19 Al070235 9/1/2011-8/31/2016

$99,769

$87,789

Nichols, W

National Biological Sample and Data Repository for PAH
National Institutes of Health

R24 HL105333 3/3/2012-2/28/2017
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Saal, H

Cincinnati Regional Genetics Center
Ohio Department of Health
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$331,551

Schorry, E

A Phase Il Trial on the Effect of Low-Dose versus High-Dose Vitamin D Supplementation on Bone Mass in Adults

with Neurofibromatosis 1 (NF1)

Department of Defense Army(University of Utah)

W81XWH1210487 9/15/2012-9/14/2016 $87,039

NF Consortium Infrastructure and Trial#1

Department of Defense(University of Alabama Birmingham)

W81XWH-12-1-0155 5/15/2012-5/14/2016 $133,731
Stottmann, R

A Genetic Approach to Defining the Ttc21b Interactome in Mammalian Ciliopathies

National Institutes of Health
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Forward Genetic Analysis of Congenital Defects in Cortical Circuits and Structure

National Institutes of Health

R0O1 NS085023 5/15/2014-4/30/2019 $310,496
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Genotype-Phenotype Associations in Pediatric Cardiomyopathy

National Institutes of Health(Wayne State University)
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Shire Human Genetic Therapies $14,039
Genzyme Corporation $52,282
Prows, D
Terapio Corporation $20,054
Saal, H
Alexion Pharmaceuticals, Inc $114,520
Sun, Y
Genzyme Corporation $74,926
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A_ Cincinnati geneticist’s exploration of rare cranioskeletal

alformations and abnormal limbs in three patients
worldwide has led to the discovery of a dysfunctional gene
as the culprit and a name for the syndrome — acrofacial
dysostosis, Cincinnati Type.

K. Nicole Weaver, MD, a geneticist with the Division of
Human Genetics, said the severity of a Cincinnati patient’s
craniofacial abnormalities and discovery of a suspicious
gene led her on a worldwide search for answers for the
child’s family. A German colleague scoured a large database
of patients with undiagnosed craniofacial anomalies and
identified two additional patients with a defective copy of
the same gene, POLR1A, which is involved in ribosome
biogenesis. Ribosomes play an essential role in the process of
synthesizing proteins. A Missouri genetics colleague studied
zebrafish with absent POLR1A expression, and the fish
developed skull, facial, jaw and limb abnormalities similar to
those in the children.

Discovering similar cranioskeletal abnormalities in
zebrafish lacking expression of POLRI1A provided “pretty
strong evidence that dysfunction of this gene could cause
these problems in a human,” says Weaver, whose findings were
published online April 23, 2015, in the American Journal of
Human Genetics.

The defective POLRIA gene, the team found, resulted in
a deficiency of neural-crest-derived skeletal precursor cells that
led to the craniofacial anomalies.

“It’s unclear why the dysfunction of this ribosome gene
gene affects only certain parts of the body,” she says. Follow-
up research will try to reproduce the anomalies in mice as a
way to learn more about the role of ribosome malfunction in
human development.

“For this patient, it was really important to be able to
tell the family why this abnormality happened, that it wasn’t
inherited and that it likely would not happen again in another
child,” Weaver says. “And the patient is doing really, really
well.”

CINCINNATI CHILDREN’S RESEARCH FOUNDATION



“It was really important to be
able to tell the family why this
abnormality happened, that

it wasn’t inherited and that it
likely would not happen again
in another child.”

Individuals with acrofacial dysostosis,
Cincinnati type, each have a
heterozygous mutation in POLR1A,
which encodes a core component of
RNA polymerase 1. These images of an
affected newborn show: (A) extensive
craniofacial malformations at birth; (B
and C) images taken at age 18 months
after multiple reconstructive surgeries;
(D) severe maxillary and zygomatic
hypoplasia (black open-dashed

arrow) and severe micrognathia and
retrognathia (white block arrow); (E)
severe microtia with absent pinnae
(white arrows), external auditory atresia
(white open-dashed arrows), and severe
middle-ear hypoplasia and ossicular
dysplasia (black open arrows); and

(F) bilateral hip dysplasia and anterior
bowing deformity of the femurs.
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