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In Animals, Probucol Shows Promise as Potential
Drug for Respiratory Chain Defects

Chromosome 22q Deletion Patients – Uniquely
at Risk for Schizophrenia?

A CHOP‐ and Penn‐led research team recently
reported that the cholesterol‐lowering drug, probucol,
both prevents and cures kidney failure in a mouse
model of a mitochondrial disease. In addition to
shedding light on the mechanisms of human
mitochondrial disorders, the research may represent a
potential treatment for people with respiratory chain
defects.

Patients born with the chromosome 22q11.2 deletion
syndrome (22q11DS) are now surviving childhood as
medical improvements lengthen their life expectancy,
but this chronic condition carries multisystem health
problems—one of which is an
elevated risk of developing
schizophrenia. As in the broader
population, schizophrenia tends to
manifest in adolescence or young
adulthood, but much remains
unknown about the details of how
schizophrenia manifests in this
unique subset of patients. For instance, why do some,
but not all, 22q11DS patients develop this psychiatric
disorder?

“There are no effective cures for
mitochondrial diseases, even in
animals,” said study leader Marni J.
Falk, M.D., from the Mitochondrial‐
Genetics Disease Clinic at The
Children’s Hospital of Philadelphia.
“So these striking results in mice
may suggest a novel therapy of
direct relevance for humans.”
Dr. Falk and colleagues published the NIH‐supported
study online May 5 in the journal EMBO Molecular
Medicine.
The study team used a mutant mouse model of
primary coenzyme Q deficiency, an extremely rare
inherited mitochondrial disorder that results in fatal
kidney failure during childhood. The current
treatment, which consists of providing regular
Continued on page 2
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Researchers from CHOP and Penn are studying
patients with the deletion syndrome. They seek clues
to provide better assessments and to improve clinical
management. It is also possible that these studies will
lead to a better understanding of the pathogenesis of
schizophrenia. “The deletion syndrome may be a
window on other neuropsychiatric disorders,” says
schizophrenia expert Raquel Gur, M.D., of the
University of Pennsylvania Department of Psychiatry.
Co‐leading the study with Dr. Gur is
Beverly S. Emanuel, Ph.D., chief of
Human Genetics and Molecular
Biology at CHOP, who has devoted
much of her career to investigating
chromosome
22q
deletion
syndrome. CHOP has the world’s
largest sample of 22q11DS
patients‐‐over 800 patients, well characterized by
genetic and genomic data. CHOP also houses a
comprehensive, multidisciplinary
Continued on page 2
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(continued)
supplements of the missing enzyme
coenzyme Q10, is often ineffective.

product,

In collaboration with David Gasser, Ph.D., of the
University of Pennsylvania, the scientists fed the
mutant mice probucol, an oral drug formerly used to
treat people with high cholesterol (since replaced for
that purpose by statin drugs). The drug prevented the
mice from developing kidney disease, as well as
reversing kidney disease in mice that had already
developed it. It also raised the levels of coenzyme Q10
within the animals’ tissues and corrected signaling
abnormalities.
“This drug showed remarkable benefits in the mice,
especially when compared to directly feeding the mice
supplements of the missing co‐factor—coenzyme
Q10,” said Dr. Falk. “If this approach can be safely
translated to humans, we may have a more effective
treatment for mitochondrial disease than anything
currently being used.”
Although primary coenzyme Q deficiency is
vanishingly rare in humans, it is representative of
respiratory chain defects, which are more common.

range of genetic disorders that affect mitochondria,
constitute a common culprit in human mitochondrial
disease. “If using probucol or a similar drug can
benefit patients with defects in the respiratory chain,
this could be a significant advance in treating
mitochondrial diseases,” said Dr. Falk.
At the very least, added Dr. Falk, the current study
increases basic understanding of the biology of
mitochondrial disease. She noted that continuing
research building on her team’s findings may set the
stage for eventual clinical trials using this approach.
Dr. Falk’s collaborators were from The Children’s
Hospital of Philadelphia, the University of
Pennsylvania School of Medicine, and the University
of California Los Angeles.
“Probucol ameliorates renal and metabolic sequelae
of primary CoQ deficiency in Pdss2 mutant mice,”
EMBO Molecular Medicine, published online May 5,
2011. doi: 10.1002/emmm.201100149
Dr. Falk’s research is supported by a R01 grant from
Eunice Kennedy Shriver National Institute of Child
Health and Human Development (NICHD).

Respiratory chain defects share a common cellular
failure to properly consume oxygen for the purposes
of generating energy. Such defects, caused by a wide
Chromosome 22q Deletion Patients
(continued)
clinical program, the 22q and You Center.
After enrolling 500 children and adults with 22q11DS,
the researchers hope to identify genes relevant to
schizophrenia, as well as to investigate triggers and
risk factors for schizophrenia.
Identifying predictive factors may suggest important
early interventions. “There may be another benefit,”
said Dr. Emanuel. “If we can identify biological
pathways that lead to schizophrenia in the general
population as well as in 22qDS patients, we may set
the stage for novel schizophrenia treatments.”
An estimated 25 to 30 percent of 22q11DS patients
develop schizophrenia, compared to the 1 percent
rate among the general population. Initial analysis of
the first 50 study subjects suggests the rate may be
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even higher—at least in looking beyond frank
schizophrenia to subthreshold symptoms such as
anxiety, atypical thought processes and hallucinations.
Using a structured clinical interview and a
computerized neurocognitive battery, the researchers
will assess the subjects’ abilities and skills.
The study team will also use functional MRI and other
imaging tools to investigate brain alterations in the
patients.
The researchers aim to quantify variation in the
22q11DS population—why do some individuals
develop schizophrenia while others may, with proper
medical management, be more resilient and achieve a
better quality of life? The research will also generate
counseling information, including coping measures
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Chromosome 22q Deletion Patients
(continued)
that clinicians may suggest to patients and family
members. A final issue is how specialists may better
advise psychiatrists who are familiar with
schizophrenia but not with the constellation of
conditions affecting 22q11DS patients (thyroid
problems, abnormal calcium levels and seizures,
among others).
In past decades, cardiac defects were often fatal in
childhood to patients with this syndrome. Now, as in
non‐syndromic patients with congenital heart defects,

as well as in patients with Down syndrome, Williams
syndrome and other conditions, there is a growing
population of long‐term survivors. This study, say Drs.
Emanuel and Gur, addresses the question of how to
maximize potential and quality of life for these
patients.
Drs. Gur’s and Emanuel’s research is supported by
paired U01 grants from National Institute of Mental
Health (NIMH).

New Program Development Awardees
In March 2011, a competition was held to identify
recipients of the New Program Development award.
Two outstanding investigators were selected for
funding by the IDDRC and L. Morton Morley Funds of
The Philadelphia Foundation.
Neal Sondheimer, M.D., Ph.D., obtained his Bachelor’s
degree in Biology from Harvard University in 1994,
and his M.D., Ph.D. from the University of Chicago. His
doctoral research was in Molecular Genetics and Cell
Biology under the supervision of Dr. Susan Lindquist.
Dr. Sondheimer joined the faculty of the University of
Pennsylvania in 2009, and is currently an Assistant
Professor of Pediatrics in the School of Medicine. He
currently has a K08 from NICHD entitled
“Mitochondrial Transcription and Pediatric Disease”.
Dr. Sondheimer was funded for his project entitled
“Stem‐Cell Based Approaches to the Reduction of
Disease‐Associated Mitochondrial
Heteroplasmy”. His research will
explore two novel methods for the
correction
of
mitochondrial
mutations in patient‐derived stem
cell populations. He has found that
the level of mitochondrial
mutation is destabilized during de‐
differentiation. His work will
determine critical parameters in the dynamics of
heteroplasmy during de‐differentiation, and will
evaluate the potential for using environmental
modification to positively select for low‐heteroplasmy
states. In a complementary approach, Dr. Sondheimer
will investigate the use of umbilical cord blood (UCB)
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for the derivation of heteroplasmy‐corrected stem
cells, and will evaluate the potential for expanding low
or zero‐heteroplasmy populations in heteroplasmic
UCB samples.
Bassil Kublaoui, M.D., Ph.D., received his Bachelor’s
degree in Biochemistry/Psychology from Rutgers
University in 1990, and his M.D.,
Ph.D. from Boston University
School of Medicine in 1997. Dr.
Kublaoui had fellowships in both
Pediatric and Adult Endocrinology
at the University of Texas
Southwestern Medical Center from
2001‐2005. He joined the faculty at
the University of Pennsylvania in
2010 as an Assistant Professor of Pediatrics in the
School of Medicine. He currently has a K08 from
NIDDK entitled “Role of Sim1 in Hyperphagic Obesity”
and a R03 from NIDDK entitled “Oxytocin and
Oxytocin Neurons in the Hypothalamic Regulation of
Feeding”. Dr. Kublaoui was funded for his project
entitled “Could neonates with Prader‐Willi syndrome
(PWS) be dying from failure to thrive due to the
absence of one neuropeptide‐Oxytocin?” The goal of
Dr. Kublaoui’s project is to begin to define the role of
oxytocin in feeding regulation and to determine if
oxytocin administration can lead to improved
neonatal survival. His research aims to characterize
hypothalamic oxytocin expression in three PWS
mouse models, and to examine the effect of oxytocin
administration on survival and growth of neonatal
PWS mice.
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Neuroscience Chalk Talks
The Neurodevelopmental Disabilities Training Program
(supported by NINDS T32NS007413) sponsors monthly
Neuroscience Chalk Talks on one Thursday every
month from September to May. These talks are given
by trainees supported by the Training Program and by
other trainees performing research in IDDRC‐
supported laboratories. Chalk Talks are held in the 5th
floor lounge of Abramson Research Center from 4‐
5pm. Presenters for the 2011‐2012 Chalk Talks are:
Sep 22, 2011
Erin Buckley, PhD
Postdoctoral Fellow (Mentor‐Dan Licht)
Mausam Ghosh, PhD
Postdoctoral Fellow (Mentor‐Mike Robinson)
Oct 27, 2011
Lauren Cornew, PhD
Postdoctoral Fellow (Mentor‐Tim Roberts)
Elliot Bourgeois, PhD
Postdoctoral Fellow (Mentor‐Eric Marsh)
Nov 17, 2011
Lucia Peixoto, PhD
Postdoctoral Fellow (Mentor‐Ted Abel)
Paulette McRae, PhD
Research Associate (Mentor‐Brenda Porter)
Dec 15, 2011
Jacqueline Simonet
Graduate Student (Mentor‐Jeff Golden)
Joshua Jackson, PhD
Postdoctoral Fellow (Mentor‐Mike Robinson)

Jan 26, 2012
Michael Castle
Graduate Student (Mentor‐John Wolfe)
Robert Daber, PhD
Postdoctoral Fellow (Mentor‐Nancy Spinner)
Feb 23, 2012
Adam Woods, PhD
Postdoctoral Fellow (Mentor‐Anjan Chatterjee)
Jill See, PhD
Postdoctoral Fellow (Mentor‐Akiva Cohen)
Mar 22, 2012
Xilma Ortiz‐Gonzalez, MD, PhD
Postdoctoral Fellow (Mentor‐Doug Wallace)
Lauren Beslow, MD
Research Fellow (Mentor‐Rebecca Ichord)
Apr 26, 2012
Kevin Snyder, PhD
Postdoctoral Fellow (Mentor‐Rita Valentino)
TBD
May 24, 2012
Nyla Chaijale, PhD
Postdoctoral Fellow (Mentor‐Rita Valentino)
Tanya Weerakkody
Graduate Student (Mentor‐John Wolfe)

IDDRC Monthly Seminar Series
The Intellectual and Developmental Disabilities
Research Center presents a monthly seminar series on
the second Tuesday of each month from September to
May. Seminars are held in Abramson Research Center
123ABC at CHOP from noon‐1pm. Speakers for the
2011‐2012 seminars include:
Sep 13, 2011 – Dr. Michael Sutton
Tuning Neurotransmission through Local Protein
Synthesis at the Synapse
Oct 11, 2011 – Dr. Dean Wong
Molecular Imaging of Neuroreceptor Systems in
Neuropsychiatry and CNS Drug Development
Intellectual and Developmental Disabilities Research Center
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Nov 8, 2011 – Dr. Jeffrey Golden
An Expaaaaanding Role for ARX in Normal and
Abnormal Brain Development
Dec 13, 2011 – Dr. Hakon Hakonarson
The Future of Genomic Medicine in Patient Care
Jan 10, 2012 – Dr. Takao Hensch
Shaping Neural Circuits by Early Experience
Feb 14, 2012 – TBD
Mar 13, 2012 – Dr. Beth Stevens
Pruning CNS Synapses: An Active Role for Glia and the
Complement Cascade
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(continued)
Apr 5, 2012 – Dr. David Rowitch
TBD
Apr 10, 2012 – Dr. Eric Klann
Dysregulated Translational Control in Intellectual and
Developmental Disabilities

May 8, 2012 – Dr. Randi Hagerman
Fragile X: A Family of Disorders with Targeted
Treatments

Letter from the Directors
The Intellectual and Developmental Disabilities
Research Center (IDDRC) at CHOP and Penn is now in
its 22nd year of continuous funding from the National
Institute of Child Health and Human Development. We
have supported hundreds of research projects, many
of which have made seminal contributions toward
understanding the causes of the developmental
disabilities and, in many instances, have improved the
treatment of affected patients. In this issue of the
IDDRC Gazette we highlight two such efforts. Dr.
Marni Falk (Pediatrics) and Dr. David Gasser (Genetics)
describe a novel application for Probucol, an anti‐
hyperlipidemic drug that has proved remarkably
effective for the treatment of a mouse model of a
mitochondrial disease. Similarly, Dr. Beverly Emanuel
(Pediatrics) and Dr. Raquel Gur (Psychiatry) hope to
gain insight into the pathogenesis of schizophrenia
with a series of genetic and cognitive studies of
patients with the 22q11 deletion syndrome, of whom
25‐30% will develop a schizophrenia‐like syndrome.
The IDDRC enables such studies by providing Center
investigators with core research facilities that
otherwise might not be accessible. These cores
include: (a) Analytical Neurochemistry; (b) Biostatistics
and Bioinformatics; (c) Cellular Neuroscience; and (d)
Neuroimaging. Researchers who seek to utilize these
facilities should contact the IDDRC Administrator, Ms.
Debbie
Fulton
at
215‐590‐3728
or
fultond@email.chop.edu.
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Our Center also supports promising young
investigators, most of whom have gone on to
distinguished academic careers. For example, the New
Program Development (NPD) Award is an open
competition for junior faculty (< 4 years as Assistant
Professor) with a research focus on the developmental
disabilities. This year, our awardees are Dr. Neal
Sondheimer (“Stem‐Cell Based Approaches to the
Reduction of Disease‐Associated Mitochondrial
Heteroplasmy”) and Dr. Bassil Kublaoui (“Could
neonates with Prader‐Willi syndrome (PWS) be dying
from failure to thrive due to the absence of one
neuropeptide‐Oxytocin?”).
We also are pleased to administer the Alavi‐Dabiri
Award, created through the generosity of Drs. Abass
and Jane Alavi, which nurtures postdoctoral
investigators. Our winner this year is Dr. Lauren
Beslow (“Optical Measurement of Cerebral
Hemodynamics in Patients With Acute Ischemic
Stroke”). Young investigators who want to apply for
either the New Program Development Award or the
Alavi‐Dabiri Award should contact Ms. Debbie Fulton
at 215‐590‐3728 or fultond@email.chop.edu.
Drs. Marc Yudkoff and Michael Robinson
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2011 Alavi‐Dabiri Postdoctoral Fellowship Award
Each year the IDDRC at CHOP and Penn sponsors the
Alavi‐Dabiri Postdoctoral Fellowship Award. This
award is supported by an endowment fund that was a
generous gift of Drs. Abass and Jane Alavi, and was
established to acknowledge postdoctoral fellows who
have demonstrated excellence in research related to
intellectual and developmental disabilities.
We are pleased to announce that Lauren Beslow,
M.D., is the recipient of the 2011 award. Dr. Beslow
received her undergraduate
degree from Yale University, and
her
M.D.
from
Stanford
University School of Medicine.
After completing Residency and
Fellowship training at CHOP, Dr.
Beslow spent two years as a
research
trainee/postdoctoral
fellow, and was funded by the

Training Grant for Neurodevelopmental Disabilities
and L. Morton Morley Funds of The Philadelphia
Foundation. She worked in the group of Dr. Rebecca
Ichord where she pursued research on predictors of
outcome in childhood cerebral hemorrhage. During
this training period, Dr. Beslow completed her Master
of Science in Clinical Epidemiology degree from the
University of Pennsylvania. Dr. Beslow has consistently
distinguished herself with a remarkable record of
achievement in research, as evidenced by seven first‐
author studies (three in the journal Stroke) and two
awards for excellence in research, namely, the Samuel
T. Zeritsky Award for Excellence in Research and The
Children’s Hospital of Philadelphia Distinguished
Research Trainee Award.

From left: Drs. Michael Robinson, Marc Yudkoff, Lauren Beslow, Abass
Alavi and Dean Wong at Alavi‐Dabiri Award Ceremony on Oct 11, 2011.
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