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I am working on diagnosis and treatment of metabolic disorders that cause neuromuscular diseases, particularly glycogen storage disorders. Glycogen is the main form of carbohydrate storage in animals (starch in plants with less branched form) and occurs primarily in the liver and muscle tissue. It is readily converted to glucose as needed by the body to satisfy its energy needs. The synthesis of glycogen is catalyzed by the sequential action of two enzymes: (i) glycogen synthetase which attaches glucose molecules together, after approximately 7 to 11 glucose units added (ii) the branching enzyme hydrolyzes approximately 4 glucose unit long chain and attaches to same or adjacent chain. This branching activity is very important to synthesize soluble and functional glycogen molecule. In case of lower activity or absence of the glycogen branching enzyme, an abnormal very long branched polyglucosan accumulates in multiple tissues including liver, central nervous system, skeletal and heart muscles and cause glycogen storage disease (GSD) type IV (OMIM232500). Since the carriers are not affected this is an autosomal recessive disorder. Absence of enzyme activity (Anderson's disease) is embryonic lethal due to liver, heart and muscle failure. 10 to 15% of normal branching activity leads to a late onset clinical variant known as adult polyglucosan body disease (APBD) and progress as a neurodegenerative disorder.

Our goal is to produce an animal model for APBD that can be used in experiments to understand the mechanism of the disease and develop methods and pharmaceutical reagents for the treatment. In order to achieve this goal we introduced a common human mutation, which substitutes 329th amino acid tyrosine with serine, in to mouse GBE1 gene. Affected animals have very severe accumulation of polyglucosan bodies in muscle heart, liver and to a lesser extend in spinal cord. Currently we are breeding those animals in order to characterize the effect of mutation in their neuromuscular functions and behavior. In collaboration with Dr Minassian (Hospital of Sick Children at Toronto, Ontario CA) we will try FDA approved chemicals to stop the accumulation of polyglucosan bodies in those animals. In two years we may have a compound which can prevent polyglucosan formation in tissue. In our laboratory we will also try different approaches that help the cells to breakdown polyglucosan bodies. All together these experiments will yield invaluable information for the behavior of the accumulated material in the cells and ways to eliminate them. Our methods might be applied to other storage diseases like Pompeii (GSD II), Alzheimer, Parkinson and Huntington's diseases.
Dr. Bruce Bloom  
President and Chief Science Officer of Cures Within Reach, a non-profit that has been saving lives since 2005 by facilitating clinical trials that test the repurposing of approved drugs, devices, nutriceuticals and other “human approved” science and medicine to deliver fast, safe and affordable treatments and cures for diseases that have no effective therapy.  Hundreds of thousands of patients with life-altering diseases already use these new and better Rediscovery Research™ treatments as a direct result of the work of Cures Within Reach.

Dr. Bloom was elected an International Ashoka Social Entrepreneur Fellow in 2010 recognizing him as a global social entrepreneur creating system-changing medical solutions to the world’s most urgent diseases. He is the creator of the CureAccelerator™, an online platform developed with infrastructure funding from the Robert Wood Johnson Foundation, designed to bring funders, clinicians and researchers together to push both non-profit and for-profit repurposing solutions to patients.  Dr. Bloom currently serves as a reviewer for the Falk Medical Research Trust Catalyst program, Trustee of the Kendall College Trust, member of the Board of Councilors of Midwestern University, Vice-Chair of the Judy Hirsch Foundation, Advisory Board member to Informa, and Client Advisor to Northwestern Mutual, and in the past served as Chairman of Pathways to a Better World, President of the Charles E. Culpeper Science Advisory Boards, Vice-Chair of the Kendall College School of Business Advisory Board, and Trustee of the Menninger Clinic Foundation.  Dr. Bloom is a host of the Clinician’s Roundtable heard on ReachMD.com and on XM 245, and is a facilitator for Pathways to Successful Living. He is the Executive Producer of the Indie movie, “Falling for You.”  Dr. Bloom holds a Juris Doctor degree from Chicago Kent College of Law, a Doctor of Dental Surgery degree from University of Illinois Medical Center, and a Bachelor of Science degree in Biology from University of Illinois.

Erin Chown 

is a graduate student in Dr. Berge Minassian’s lab at SickKids Research Institute in Toronto. Prior to joining in the lab, Erin worked in genetics in an agricultural and environmental context and received her Bachelor’s degree from Queen’s University."
Tamar R. Grossman Ph.D. 

is an Associate Director at IONIS Pharmaceuticals at the Antisense Drug Discovery Department. Dr. Grossman received her B.S in life sciences and PhD in Biochemistry from Tel-Aviv University, Israel, where she studied and characterized the mouse GABA transporters and orphan neurotransmitter transporters. Dr. Grossman completed her postdoctoral research at University of California, San Diego, where she discovered the genes and mechanisms responsible for the pathology of complex genetic diseases such as Down syndrome and Rett syndrome, using Drosophila and mouse model systems. At IONIS Pharmaceuticals Dr. Grossman is a group leader and her lab is focusing on identification of novel antisense therapeutics to various genetic and rare diseases such as Lafora disease, APBD, Wilson disease and Complement pathway targeted therapy to renal diseases and AMD. 
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During my PhD I developed novel fluorescence-based methods for determining intracellular labile iron pools. This work, as well as later work after my postdoc as a research associate at the Hebrew University of Jerusalem, allowed me to make significant contributions in the field of bioiron monitoring and modulation, especially in the context of chelator-based therapy for Friedreich’s ataxia.  In my postdoc I studied clathrin coated vesicles (CCVs) which bud from maturing secretory granules in neuroendocrine cells.  The general umbrella of my current research is metabolism. My main focus in the last few years has been glycogen storage disorders and I have made significant contribution to that field by exploring novel methods for curing Adult Polyglucosan Body Disease and Pompe disease. My work on Pompe disease mailnly focuses on autophagy.  In collaboration with Dr. Iris Lavon from our department I have very recently also embarked on yet another metabolism-related research – metabolomics and bioenergetics of glioblastoma.

Small moleculae-based therapeutics for neuropolyglucosanoses

Lafora disease (LD) is a fatal neurodegenerative epilepsy, and Adult Polyglucosan Body Disease (APBD) is a debilitating disease resembling Amyotrophic Lateral Sclerosis. Both result from overtaking of neurons by starch-like masses called polyglucosan bodies (PB). Polyglucosans are malconstructed glycogen molecules that lack normal glycogen’s spherical structure, which is essential to its solubility. Their precipitation, aggregation and accumulation leads to formation of the neurotoxic PB. In collaboration with Prof. Miguel Weil (Tel Aviv University) and Prof. Berge Minassian (Hospital for Sick Children, Toronto) we have generated and perfected new high throughput and high content screening platforms (HTS and HCS respectively) to identify potential drugs for treating LD and APBD. At the cell level, HTS assays tackle single drug targets - GS activity or PB accumulation, whereas our originally designed HCS assays are aimed at discovering multiple cellular features influenced by the diseased state in LD and APBD. The general aim of my research is to identify by HTS small molecule inhibitors against GS and PB accumulation and by HCS small molecule modifiers of the global LD or APBD phenotypes, not directly manifested as changes in GS or PB.

New pathogenic factors in Pompe Disease

Mitochondria-induced oxidative stress and flawed autophagy are common features of neurodegenerative and lysosomal storage diseases (LSDs), such as Pompe disease (PD) caused by a deficiency of the glycogen degrading lysosomal enzyme acid alpha-glucosidase (GAA). While defective autophagy is particularly prominent in Pompe disease, there is no autophagic buildup in myoblast lines from a PD modeling GAA-knockout mice. Our research focuses on discovering new pathogenic factors in Pompe disease other than flawed autophagy. We apply calcium monitoring and high content screening techniques in order to identify and eventually correct these putative pathogenic factors.
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A major focus of the molecular genetics diagnostic laboratory is performing population based carrier screening for diseases that are common in the Ashkenazi Jewish population. We have developed a screening panel of sixteen diseases which are prevalent in this population and a limited number of founder mutations exist. For many of these diseases, this laboratory was instrumental in establishing the testing, including determination of the carrier frequency and allele distribution in the Ashkenazi Jewish population in the greater New York metropolitan area, and making screening routine. We are continually looking to add diseases to the panel as testing becomes feasible. The molecular diagnostic laboratory utilizes multiplex bead array primer extension analysis to screen for the known mutations. We also test for diseases in which common mutations do not exist, but are of research interest to the institution by mutation scanning using such techniques as dHPLC and sequence analyses. The laboratory is also actively involved in pharmacogenetic testing and hopes to make personalized medicine routine. This involves the study of variations in human genes responsible for the metabolism of drugs. Examples include proteins that are encoded by the CYP450 genes which constitute a major subset of all drug metabolizing enzymes. Diagnostic testing of specific polymorphisms that are linked to increased or decreased drug metabolism may lead to more effective therapy and avoidance of adverse effects that are common and often life-threatening.
Berge Minassian, M.D.
The Hospital for Sick Children
University of Toronto
Department of Paediatrics
University of Toronto Michael Bahen Chair
Dr. Minassian graduated from McGill medical school and obtained his training in Neurology from UCLA.  He returned to Canada and trained in paediatric epilepsy with Dr. Carter Snead, and genetics with Drs. Lap-Chee Tsui and Stephen Scherer.  During his training, he wrote a seminal paper on epilepsy surgery and time discovered the two causative genes for Lafora disease, the severest and a fatal form of adolescence-onset epilepsy.  Dr. Minassian has the rank of Professor and directs a lab with nine trainees and technicians at SickKids.  His lab has helped discover seven disease genes, including four for epilepsy.  His most active research area is the unraveling of the pathogenesis of Lafora disease.  His lab has disclosed a novel pathway of regulation of glycogen synthesis involving the Lafora disease genes.  Dr. Minassian’s group has made seminal contributions to Rett and Angelman syndromes, the most common forms of mental retardation with epilepsy.  His lab also discovered the first two canine epilepsy genes.  Dr. Minassian holds the University of Toronto Michael Bahen Chair in Epilepsy Research and co-directs a nationwide epilepsy project funded by Genome Canada involving whole genome sequencing of 2000 epileptic patients to identify the genetic bases of epilepsy and intractable epilepsy.

Suzanne Rossov 
Suzanne Rossov moved from Jamaica to Boston, MA where she studied biology at the University of Massachusetts. Prior to working at National Organization for Rare Disorders (NORD), Sue worked at Partners HealthCare where she managed telehealth projects designed to improve care and communication between patients and clinicians. Her passion for improved healthcare as well as her belief in the power of the patient voice continues through her work at NORD where she supports the natural history study initiative on NORD’s IAMRARE registry platform. She believes that patient centered outcomes research is key to finding treatments and cures, especially in the rare disease community. Being an island girl, Sue loves the ocean and spicy food. In her free time, she hikes with her husband Slava and dog Bailey.

Raphael Schiffmann, M.D., M.H.Sc. specializes in solving diagnostic puzzles concerning neurological disorders of unknown cause. He currently serves as Medical Director of The Institute of Metabolic Disease at Baylor Research Institute. Dr. Schiffmann is Board Certified in Psychiatry and Neurology with Special Qualifications in Child Neurology. He joins an expert team of highly qualified laboratory directors who are available for expert consultation regarding assistance with ordering appropriate tests, interpretation of test results, and recommendations about additional testing. His interests include the mechanism and treatment of neurometabolic genetic diseases such as lysosomal storage disorders, enzyme replacement therapy, and leukodystrophies (genetic diseases affecting primarily the white matter of the brain).


Nicole B. Schreiber-Agus, Ph.D.

Assistant Professor, Department of Genetics
Assistant Professor, Department of Obstetrics & Gynecology and Women's Health
Areas of Research: The PJGH is conducting an IRB-approved research study, known as the BRCAcommunity initiative, that includes a BRCA genetic testing component. See http://einstein.yu.edu/centers/jewish-genetic-health/brca-community-study/
Program for Jewish Genetic Health The overarching mission of the Program for Jewish Genetic Health (PJGH) of Einstein and Montefiore is to provide a centralized resource for the Jewish community and its future generations, addressing Jewish genetic health concerns from before birth to old age.  This is accomplished through education/awareness, genetic testing, and communal guidance.  Nicole serves as the Program Director, and many of the directors of the PJGH also are faculty at Einstein and at Montefiore Medical Center. 

Wyatt Yue, Ph.D.
Associate Professor
Wyatt Yue is a structural biologist trained from both academic and industrial background, with experience in studying diverse biology including membrane transport, chromatin modification, and human metabolism. Having obtained a BA at University of Oxford and a PhD in crystallography at Birkbeck College University of London, he pursued postdoctoral training at the Institute of Cancer Research with Laurence Pearl FRS, followed by a stint as scientist at the fragment-based drug discovery company Sareum Ltd. In 2008 he joined the SGC first as team leader of high throughput structure determination in Udo Oppermann’s group, and later In 2011 established the ‘Metabolism & Organelle Biogenesis’ (MOB) group.

Research Areas

The MOB group combines structural, biochemical, and chemical biology approaches to study the functions and structure-activity relationships of diverse metabolic protein families in the human genome, with emphasis on understanding the molecular basis of inherited metabolic disorders and potentials of small molecule therapeutics. Research activities in the group include the heterologous expression, chromatography purification, biophysical characterization and crystal structure determination of human metabolic enzymes of medical interest. Our mission statement: We study the roles proteins play in human metabolism and organelle biogenesis We identify the underlying protein defects in inherited metabolic disorders We collaborate with clinicians, pharmaceutical partners and patient groups to develop small molecule therapies

