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Research Advancements: COVID-19

When the COVID-19 pandemic first emerged, the 

demographics of the hospitalized suggested that children 

were spared from severe disease. However a month into regions 

with ongoing epidemics, clinicians began to admit children 

presenting with a novel pediatric condition, similar to Kawasaski 

disease, characterized by multiorgan dysfunction and severe 

inflammation. 

A multi-departmental collaborative effort led by Dusan Bogunovic, 

PhD, a MCDHI faculty member and the Director of the Center of 

Inborn errors of Immunity, took a systems-level approach to map 

the clinical and immune features of the pediatric syndrome. The 

team discovered an immune signature unique to MIS-C, defined 

by elevations in inflammatory molecules and aberrant activation 

of immune cells in patient’s blood. Furthermore, the team also 

detected auto-antibodies targeting the organ systems central to 

the pathology of MIS-C. 

“We anticipate MIS-C recurrence will be rare, as is the case with 

Kawasaki disease. However, the presence of autoantibodies, 

which can attack the host is of concern. We postulate that these 

autoantibodies may unleash an immune cell-driven attack against 

host tissues. If true, this may pose a risk for children when a vaccine 

becomes available,” says Dr. Bogunovic. “And although further 

studies into the causes of MIS-C are needed and we are actively 

pursuing them, good news is that MIS-C is now successfully 

treated.”

In addition to more finely understanding the causes of MIS-C,  

Dr. Bogunovic’s lab is also  developing diagnostics and screening 

measures for MIS-C. “Our analysis lays the foundation for future 

investigations into MIS-C. In our lab, our next focus will be learning 

how to recognize this syndrome and identify ways to prevent it. 

This work will in turn pave the way for a much needed prevention 

algorithm,” says Roosheel Patel, a PhD candidate who jointly led 

this study with Conor Gruber, an MD/PhD candidate, both of whom 

are students in Bogunovic Lab.

Ultimately, this works represents the first in-depth immune profiling 

of MIS-C, and now published in Cell on September 14th, 2020, will 

act as a resource for clinicians studying the rare pediatric condition.

MCHDI Faculty Lead Systems-Level Investigation of the 
Multisystem Inflammatory Syndrome in Children (MIS-C)
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Research Advancements: COVID-19

Genetic Impairments in Heart Cells Alter Infectivity  
of SARS-CoV-2
There is a longstanding association between viral infections 
and development of both acute (myocarditis) and chronic 
(cardiomyopathy) heart dysfunction. Pre-existing heart disease 
increases risk of infection with SARS-CoV-2 virus and leads to 
more severe outcomes in COVID-19. Several recent studies, 
including from Mount Sinai, have identified myocardial injury in 
around 30% of COVID-19 patients but thus far, no mechanisms 
explaining this heighted susceptibility to cardiac involvement have 
been reported. MCHDI and Cardiovascular Institute researcher 
Amy Kontorovich, MD, PhD and SUNY Upstate collaborator Iwona 
Koenig, PhD are studying genetic factors of the human heart that 
modulate SARS-CoV-2 infection. 

The in vitro platform used for this research is based on human 
induced pluripotent stem cells (hiPSC). Using gene editing 
through clustered regularly interspaced short palindromic 
repeats (CRISPR) technology, hiPSC are selectively mutated 
are then differentiated to heart cells or cardiomyocytes (hiPSC-
CM). Dr. Kontorovich’s team previously showed that healthy and 
mutated hiPSC-CM can be infected with cardiotropic viruses to 
model myocarditis. Now, they are interested in understanding 
how impairments in genes that regulate heart function affect the 
virulence of SARS-CoV-2 after cardiac infection. 

In these experiments, hiPSC from a healthy control were CRISPR-
edited to induce loss-of-function mutations in genes related to 
common forms of genetic cardiomyopathy, dilated (DMD gene) 
and arrhythmogenic (DSC2 gene). These CRISPR-edited cells 
are genomically identical to the original healthy cells except for the 
single induced mutation, allowing the team to hone in on specific 
effects from the genes of interest. Healthy control (wild-type), 
DMD-mutated and DSC2-mutated hiPSC-CM were infected with 

SARS-CoV-2 at a multiplicity of infection of 0.1 and viral replication 
was measured at 12, 24, 48 and 72 hours by TCID50 assay. 

SARS-CoV-2 replicated robustly in human heart cells and did 
not cause discernable cell death until after 48 hours. Compared 
to other cardiotropic viruses that Drs. Kontorovich and Koenig 
study, this represents a slower and more sustained infection that 
is less toxic, allowing the cells to survive longer to manufacture 
more infectious viral particles. Genetic alterations in structural 
cardiac genes were associated with less robust viral replication, 
with infectivity being lower in DMD-mutated and lowest in DSC2-
mutated cells. This pattern matched observed differences in 

expression of the SARS-CoV-2 receptor, angiotensin converting 
enzyme 2 (ACE2); the wild-type hiPSC-CM had the highest ACE2 
expression level, followed by the DMD and then DSC2 mutants. 
Genetically-mediated structural impairments in hiPSC-CM may 
directly impact expression of ACE2 thereby reducing the viral 
“dose” that the cells are exposed to, and may also hinder the host’s 
cellular machinery needed for replication and release of new viral 
particles. A slower and prolonged infection may stall the systemic 
immune response, promoting viral persistence and ultimately 
increased inflammation and tissue injury. Drs. Kontorovich and 
Koenig are now investigating the innate immune properties of 
healthy and genetically-altered hiPSC-CM that impact uptake 
and replication of SARS-CoV-2. A better 
understanding of host genetic susceptibilities in 
COVID-19 may one day lead to new strategies for 
protecting the heart from infection. 

Amy Kontorovich, MD, PhD 

Assistant Professor, Medicine

Figure 1. A) SARS-CoV-2 is cardiotropic, as evidenced by viral uptake (green, Nucleocapsid protein) in representative wild-type (WT) hiPSC-
CM (red, troponin T) cells (blue, nuclei) at 48 hours post infection (h.p.i); scale bar = 25 μm. B) SARS-CoV-2 viral particles (green arrows) can 
be seen disseminating from WT hiPSC-CM on transmission electron microscopy. C) SARS-CoV-2 replication (measured as infectious units per 
mL, infU/mL) within hiPSC-CM is blunted in the context of loss-of-function mutations in key structural cardiomyocyte genes. * DMD vs. DSC2 
p=0.01; † WT vs. DSC2 p<0.01, DMD vs. DSC2 p=0.02; ‡ WT vs. DSC2 p=0.02, DMD vs. DSC2 p=0.03; # WT vs. DSC2 p<0.01, DMD vs. DSC2 p=0.02.
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Project Title: The Role of Nrf2 in Expanding Neonatal 
Pancreatic-β cell Mass

Investigator: Sharon Baumel-Alterzon, Postdoctoral fellow, Diabetes, 
Obesity and Metabolism Institute 

Primary Mentor: Donald K. Scott, PhD, Professor of Medicine at the 
Diabetes, Obesity and Metabolism Institute, Mindich Child Health and 
Development Institute

Secondary Mentor: Adolfo Garcia-Ocaña, PhD, Professor of 
Medicine, Diabetes, Obesity and Metabolism Institute, Mindich Child 
Health and Development Institute

Abstract: Type 1 and type 2 diabetic patients suffer from insufficient 
functional β-cell mass. Moreover, the sharp increase in the annual 
incidence of both type 1 (1.8%) and type 2 (4.8%) diabetes in the 
pediatric population in the last few decades, highlights the urgent 
need for discovering the mechanisms that regulate functional β-cell 
mass. β-cell proliferation, which reaches its maximal peak during 
postnatal stages, is the major contributor for increasing β-cell mass 
in early postnatal development. Nrf2 is a transcription factor that 
plays an important role against oxidative stress. Several mutations 
in Nrf2 are associated with diabetes. We recently discovered that 

Nrf2 is necessary for β-cell proliferation, expansion and protection 
against oxidative stress in adult mice in situations of over-nutrition. 
Importantly, Nrf2 gain-of-function is sufficient to stimulate β-cell 
expansion in adult mice fed a normal diet and to increase human 
β-cell proliferation. Taken together, these results suggest that loss 
of Nrf2 function may play a role in the development of diabetes. 
Importantly, Nrf2 levels are increased in β-cells at early postnatal 
days, concomitant with accelerated β-cell proliferation. In this 
proposal, we aim to uncover the role of Nrf2 in β-cell proliferation, 
survival and mass expansion in early postnatal ages, which may 
contribute to the maintenance of normal β-cell mass later in life. 
Outcomes from these studies will provide better understanding 
of the mechanisms leading to inadequate β-cell mass expansion 
in young children that may enhance their risk for developing 
diabetes. Our studies may also identify potential 
new therapeutic targets for the treatment of the 
disease.

Trainee Highlights 

Trainee Pilot Projects: 2020 Awardees

Sharon Baumel-Alterzon, PhD 
Postdoctoral Fellow, Diabetes, Obesity and  

Metabolism Institute

Project Title: The Distinct Role of Allergen-Specific T Follicular 
Helper Cells in IgE-Mediated and Non-IgE-Mediated Cow’s  
Milk Allergy 

Investigator: Daniel Lozano-Ojalvo, PhD, Postdoctoral fellow, 
Precision Immunology Institute

Primary Mentor: M. Cecilia Berin, PhD, Professor, Department of 
Pediatrics

Secondary Mentors: Maria Lafaille, PhD, Associate Professor, 
Department of Pediatrics and David Dunkin, MD, Assistant Professor, 
Department of Pediatrics

Abstract: The prevalence of allergic diseases triggered by milk has 
significantly increased in children in the last decades. Cow’s milk 
allergy is an immediate hypersensitivity reaction orchestrated by 
specific IgE. On the other hand, cow’s milk is also the most common 
trigger of the eosinophilic esophagitis (EoE), a non-IgE-mediated 
food allergy that has been strongly related to the generation of 
specific IgG4. T follicular helper (Tfh) cells are essential in both 
milk-driven allergic diseases based on the necessary cross-talk 
existing between milk-specific Tfh and B cells for the generation of a 
humoral response. Since IgE-mediated milk allergy and EoE (IgG4-

related) show different clinical manifestations 
but triggered by the same allergens of cow’s 

milk, we hypothesized that milk-specific Tfh2 cells are critical in 
the development and maintenance of both diseases, and a distinct 
functional profile of these cells determines B cell class-switching. 
We have previously identified and characterized milk-specific Th2 
effector cells in peripheral blood of milk-allergic and EoE patients 
based on the expression of activation markers. In addition, we have 
been reported a population of allergen-specific Tfh cell in peripheral 
blood from peanut allergic patients, which showed a Tfh2 phenotype 
(CRTH2+CXCR5+) and function (IL4+IL13+). The main goal of this 
project is to identify and determine the functional characteristics 
of allergen-specific Tfh2 cells in IgE-mediated milk allergy and 
EoE. Here, we propose to use a similar approach to identify and 
characterize milk-specific Tfh2 cells in a selected cohort of IgE-
mediated allergic patients and EoE-diagnosed individuals with 
high levels of milk-specific IgG4. In this pilot proposal, we will use an 
already optimized panel for CytekTM AURORA, which includes 29 
parameters combining surface activation markers (identification of 
allergen-specific T cells) and functional profiling markers (cytokine 
and chemokine expression). The phenotypical profile of milk-specific 
Tfh2 cells will be then correlated circulating levels of milk-specific IgE 
and IgG4 in both allergic diseases. This project will benefit children’s 
health in two ways. First, the results of this pilot grant will determine 
if milk-specific Tfh2 are involved in the pathogenesis of EoE, which 
we anticipate will reveal novel pathways that could be targeted with 
biologics. Secondly, this pilot grant is the first step in our ultimate 
goal of study of oral tolerance induction to food antigens in pediatric 
patients.

Daniel Lozano-Ojalvo, PhD 

Postdoctoral Fellow, Precision Immunology 
Institute
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The MCHDI trainee leadership committee (TLC) opened its 
doors in the Fall of 2016 to help brainstorm ways to provide more 
resources and support for trainees. The MCHDI TLC takes honor 
in representing trainees from multiple research areas. The TLC has 
been leading workshops and hosting social events to facilitate the 
interaction between trainees and faculty members, especially during 
these challenging times. 

This year the TLC welcomes as new members David Gonzalez, MD/
PhD student and Dr. Silvia De Rubeis, Assistant Professor in the 
Department of Psychiatry who will provide additional guidance to the 
TLC as a faculty mentor. Together with Dr. De Rubeis, we are excited 
to announce a new MCHDI Incubator Series entirely dedicated 
to trainees. This is modeled after the successful MCHDI Faculty 
Incubator Series, where faculty discuss new ideas for projects and 
grant applications. The series will give the trainees the opportunity 
to provide and receive peer advice on new project ideas, upcoming 
job talks or presentations at major conferences, and fellowship 
applications. With this new series, we aim at helping trainees to best 
define their question(s), refine the scope of their project, and craft 

successful applications. This series will be particularly useful for late 
stage post-docs who are preparing for upcoming faculty interviews, 
NIH grant applications, or PhD students preparing applications for 
fellowships. The TLC also organizes and promotes trainee social 
events. This year, we hosted one online happy hour full of interactive 
games where two winners received prizes. The TLC helps in 
organizing workshops and seminar for the Child Health Seminar 
series, hosted by the Pediatrics Department and co-sponsored 
by the MCHDI and co-chaired by Drs. Shelley Liu and Rebecca 
Trachtman. The TLC will be hosting two seminars next year, 1/19 and 
3/16. 

The TLC would like to thank last year’s CHRS co-chairs, Drs. Shelley 
Liu and Alan Groves, MD and previous TLC members, including 
Oscar Rodriguez and Jennie Altman, PhD for all their hard work and 
dedication. Lastly, we would also like to thank Carolina Cappi, PhD, 
David Gonzalez, Xueying Zhang, PhD and Silvia De Rubeis, PhD for 
their efforts in leading the committee! We look forward to another 
great year ahead.

Trainee Highlights 

Trainee Leadership Committee: Introducing  
the New Trainee Incubator Series

David Gonzalez 
MD, PhD Candidate  
Department of Cell, Development 
and Regenerative Biology 

Xueying Zhang, PhD 
Postdoctoral Fellow  
Department of Environmental  
Medicine and Public Health

Silvia De Rubeis, PhD 
Assistant Professor 
Department of Psychiatry

Carolina Cappi, PhD 
Postdoctoral Fellow  
Department of Psychiatry

Dates: �January 19, 2021
	  March 16, 2021

Time:   12:00 - 1:00 PM

 Save the Dates

Child Health  
Research  
Seminars
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Yuval Itan, PhD
Yuval Itan, PhD is an Assistant Professor in the Department of Genetics 
and Genomic Sciences, and a core member of The Charles Bronfman 
Institute for Personalized Medicine, at the Icahn School of Medicine at 
Mount Sinai in New York City. He has obtained a BSc in computational 
biology from Bar-Ilan University, PhD in human evolutionary genetics 
from University College London, followed by postdoctoral research 
in human disease genomics at the Rockefeller University. Yuval has 
been extensively investigating the genetics that underlie human 
diseases, and has been developing computational methods to 
predict the functional consequence of human genetic variants 
in next generation sequencing data of patients, some examples 
include: (1) the human gene connectome (HGC) to prioritize disease-
causing gene candidates by biological distance in protein-protein 
interactomic networks; (2) the gene damage index (GDI) to estimate 
the mutational damage of human genes in the general population; 
and (3) the mutation significance cutoff (MSC) to provide gene-based 
deleteriousness scores for accurate predictions. His current work 
includes: (1) developing a machine learning classifier to differentiate 
gain-of-function from loss-of-function mutations; (2) developing a deep 
learning classifier to detect pathogenic mutations based on disease 

groups; and (3) combining state-of-the-art with 
cutting edge methods in case-control gene burden 
association studies to detect novel disease-causing 

mutations and genes in various patient cohorts such as inflammatory 
bowel disease, congenital heart disease, COVID-19 and more.

New Extramural Faculty

Ernest Turro, PhD
Ernest Turro, PhD is an Associate Professor in the Department of 
Genetics and Genomic Sciences and the Arthur J. and Nellie Z. Cohen 
Chair. He is a biostatistician with 14 years of research experience in 
genomics and molecular diagnostics.

He has developed Bayesian statistical association methods for 
identifying the genetic determinants of rare diseases and he has 
applied them to a wide range of disorders, with an emphasis on 
hematological disorders and immune deficiencies. His work has 
implicated several genes in rare diseases for the first time and it has 
broadened understanding of the etiological roles of several others. 
Concurrently,  Dr. Turro has worked on a diagnostic high-throughput 
sequencing platform that has been used to test thousands of patients 
with bleeding and platelet disorders, including patients with hereditary 
hemorrhagic telangiectasia. 

Dr. Turro has also researched the interplay between genetic variation in 
the mitochondrial and nuclear genomes. This research found evidence 
that the mitochondrial genome may adapt to the cell nucleus. He has 

also helped repudiate a recent study questioning 
the dogma that mitochondrial DNA in humans is 
exclusively transmitted along the maternal lineage.

Previously, Dr. Turro developed a number of influential statistical 
methods for modelling gene expression data. He developed the first 
statistical method for modelling isoform specific expression using 
microarray data. Later, he developed the first statistical methods 
for modelling haplotype and isoform specific expression using RNA 
sequencing data.

Dr. Turro has authored 60 peer-reviewed articles (10 as first author, 
11 as last author), including work as a senior author in Science, Nature, 
Blood and the American Journal of Human Genetics, amongst others.

Key Publications:
Turro E, et al. Whole-genome sequencing of patients with rare diseases in 
a national health system. Nature. 2020; 583:96–102.

Wei W, …, Turro E*, Chinnery PF*. Germline selection shapes human 
mitochondrial DNA diversity. Science. 2019; 364(6442).

Greene E, NIHR BioResource, Richardson S, Turro E. A fast association 
test for identifying pathogenic variants involved in rare diseases. The 
American Journal of Human Genetics. 2017; 101:104–11.

Greene E, NIHR BioResource, Richardson S, Turro E. Phenotype similarity 
regression for identifying the genetic determinants of rare diseases. The 
American Journal of Human Genetics. 2016; 98:490–499.

Turro E, et al. Haplotype and isoform specific expression estimation using 
multi-mapping RNA-seq reads. Genome Biology. 2011; 12:R13.

Ernest Turro, PhD 
Associate Professor, Genetics and Genomic Sciences

Yuval Itan, PhD 
Assistant Professor, Genetics and Genomic Sciences

New Intramural Faculty

Key Publications:
Sevim Bayrak C, Zhang P, Tristani-Firouzi M, Gelb BD, Itan Y. De novo 
variants in exomes of congenital heart disease patients identify risk genes 
and pathways. Genome Med. 2020 Jan 15;12(1):9.

Zhang P, Boisson B, Stenson PD, Cooper DN, Casanova JL, Abel L, Itan Y. 
SeqTailor: a user-friendly webserver for the extraction of DNA or protein 
sequences from next-generation sequencing data. Nucleic Acids Res. 
2019 Jul 2;47(W1):W623-W631.

Maffucci P, Bigio B, Rapaport F, Cobat A, Borghesi A, Lopez M, Patin E, 
Bolze A, Shang L, Bendavid M, Scott EM, Stenson PD, Cunningham-
Rundles C, Cooper DN, Gleeson JG, Fellay J, Quintana-Murci L, Casanova 
JL, Abel L, Boisson B, Itan Y. Blacklisting variants common in private 
cohorts but not in public databases optimizes human exome analysis. Proc 
Natl Acad Sci USA. 2019 Jan 15;116(3):950-959.

Zhang P, Bigio B, Rapaport F, Zhang SY, Casanova JL, Abel L, Boisson B, 
Itan Y. PopViz: a webserver for visualizing minor allele frequencies and 
damage prediction scores of human genetic variations. Bioinformatics. 
2018 Dec 15;34(24):4307-4309. 

Itan Y, Shang L, Boisson B, Ciancanelli MJ, Markle JG, Martinez-Barricarte 
R, Scott E, Shah I, Stenson PD, Gleeson J, Cooper DN, Quintana-Murci L, 
Zhang SY, Abel L, Casanova JL. The mutation significance cutoff: gene-
level thresholds for variant predictions. Nat Methods. 2016 Feb;13(2):109-
10. 

https://pubmed.ncbi.nlm.nih.gov/32581362/https://pubmed.ncbi.nlm.nih.gov/32581362/
https://pubmed.ncbi.nlm.nih.gov/32581362/https://pubmed.ncbi.nlm.nih.gov/32581362/
https://pubmed.ncbi.nlm.nih.gov/28669401/
https://pubmed.ncbi.nlm.nih.gov/28669401/
https://pubmed.ncbi.nlm.nih.gov/26924528/
https://pubmed.ncbi.nlm.nih.gov/26924528/
https://pubmed.ncbi.nlm.nih.gov/21310039/
https://pubmed.ncbi.nlm.nih.gov/21310039/
https://pubmed.ncbi.nlm.nih.gov/31941532/
https://pubmed.ncbi.nlm.nih.gov/31941532/
https://pubmed.ncbi.nlm.nih.gov/31941532/
https://pubmed.ncbi.nlm.nih.gov/31045209/
https://pubmed.ncbi.nlm.nih.gov/31045209/
https://pubmed.ncbi.nlm.nih.gov/30591557/
https://pubmed.ncbi.nlm.nih.gov/30591557/
https://pubmed.ncbi.nlm.nih.gov/30535305/
https://pubmed.ncbi.nlm.nih.gov/30535305/
https://pubmed.ncbi.nlm.nih.gov/26820543/
https://pubmed.ncbi.nlm.nih.gov/26820543/
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New Intramural Faculty

Andrew F. Stewart, MD
Andrew F. Stewart, MD is the Director, Diabetes Obesity and 
Metabolism Institute and Irene and Dr. Arthur M Fishberg Professor 
of Medicine. Dr. Stewart received his BS from Trinity College, and his 
M.D. from Columbia University.  He was a postdoc at Yale, where he 
rose to tenured Professor. He served as Chief of Endocrinology at the 
University of Pittsburgh before moving to Mount Sinai in 2012.

His group was the first to induce robust replication of human insulin-
producing beta cells. In 2015, they discovered the first drugs able to 
induce human beta cell replication, findings that have been reproduced 
around the world in pharma and academia. In 2017 and 2020, they 
defined the genomic pathways underlying beta cell expansion and 
insulin over-secretion in human insulinomas: a “wiring diagram” for 
human beta cell regenerative drug discovery. In 2019 and 2020, they 
reported that combination treatment with harmine and TGF-beta 
inhibitors or GLP1 receptor agonists dramatically increases human 
beta cell proliferation. The work has clear translational implications 
for Types 1 as well as Type 2 diabetes, both of which result from an 
absolute or relative deficiency of insulin-producing beta cells.

He has published more than 250 papers in the NEJM, Science, Science 
Translational Medicine, Cell Metabolism, Nature Medicine, Nature 
Communications, JCI, PNAS, and others. He has had continuous 
NIH grant support for the past 40 years. He served as Councilor and 
Secretary-Treasurer of the Endocrine Society, and was the 2008 
recipient of the Endocrine Society’s Gerald Aurbach Award for 
outstanding scientific achievement. He served as the Chair of the 

Endocrine Society Meeting in 1998 and American 
Diabetes Association Annual Meetings for 2010 and 
2011. 

Key Publications:
Wang P, Felsenfeld DP, Liu H, Sivendran S, Bender A, Kumar A, Alvarez-
Perez JC, Garcia-Ocaña A, Sanchez R, Scott DK, Stewart AF. A high-
throughput chemical screen reveals that harmine-mediated inhibition of 
DYRK1A increases human pancreatic beta cell replication. Nat Med. 2015 
Apr;21(4):383-8.

Wang P, Karakose E, Liu H, Swartz E, Ackeifi C, Zlatanic V, Wilson J, 
Argmann C, Scott DK, Garcia-Ocaña A, Stewart AF. Combined Inhibition 
of DYRK1A, SMAD and Trithorax Pathways Synergizes to Induce Robust 
Replication in Adult Human Beta Cells. Cell Metab. 2019 Mar 5;29(3):638-
652.e5.

Wang H, Bender A, Wang P, Karakose E, Inabnet WB, Libutti SK, Arnold 
A, Lambertini L, Stang MT, Chen H, MD, Kasai Y, Mahajan M, Kinoshita Y, 
Fernandez-Ranvier G, Becker TC, Takane KK, Walker LA, Saul S, Chen 
R, PhD, Scott DK, Ferrer J, Antipin Y, Donovan M, Uzilov AV, Reva B, PhD, 
Schadt EE, Losic B, Argmann C, Stewart AF.  Insights into Beta Cell 
Regeneration for Diabetes via Integration of Molecular Landscapes in 
Human Insulinomas.  Nat Commun. 2017 Oct 3;8(1):767. 

Ackeifi C, Wang P, Karakose E, Manning Fox JE, González BJ, Liu H, 
Swartz E, Kumar K, MacDonald PE, Sanchez R, DeVita R, Homann D, Egli 
D, Garcia-Ocaña A, Scott DK, Stewart AF. Conversion of GLP1 Receptor 
Agonist Diabetes Drugs into Potent Human Beta Cell Regenerative 
Drugs By Combination with DYRK1A Inhibitors.  Sci Transl Med. 2020 Feb 
12;12(530):eaaw9996.

Karakose E, Wang H, Inabnet W, Thakker RV, Libutti S MD, Fernandez-
Ranvier G, Suh H, Stevenson M, Kinoshita Y, Donovan M, Antepin Y, Wang 
P, Uzilov A, Argmann C, Schadt EE, Stewart AF, Scott DK, Lambertini L. 
Aberrant Methylation of the 11p15 Imprinted Region Underlies Abnormal 
Chromatin Arrangement, Insulin Expression and Cell Proliferation in 
Human Insulinomas. Nat Commun. 2020;11, 5210.

Andrew F. Stewart, MD 
Director, Diabetes Obesity and Metabolism Institute 
Irene and Dr. Arthur M Fishberg Professor, Medicine

Grants, Awards/Honors, Publications

Faculty Grants 
Dusan Bogunovic, PhD, NIAID, R01, “Inborn Errors of Immunity 
Leading to Autoinflammatory Syndromes”

Dusan Bogunovic, PhD, NIAID, R01, “Role of SARS-CoV-2-
mediated Type I IFN antagonism in individuals with Down 
Syndrome”

Dusan Bogunovic, PhD, and Brad Rosenberg, MD, PhD, NIAID, 
R01, “Next Generation Resolution of Antiviral Gene Networks”

Adolfo Garcia-Ocana, PhD and Donald K. Scott, PhD, NIDDK, 
R01, “Myc Physiology in the Pancreatic Beta Cell”

Adolfo Garcia-Ocana, PhD, Robert J. DeVita, PhD, and Andrew F. 
Stewart, MD, NIDDK, R01, “Biological and Medicinal Chemistry 
Approaches to Human Beta Cell Regeneration”

Hirofumi Morishita, MD, PhD, NIH/NEI, R01, “Nicotinic 
Modulation of Deep Layer Inhibitory Neurons for Visual Cortical 
Plasticity”

Andrew J. Sharp, PhD, NIH/NIA, R03, “Investigating Tandem 
Repeat Variation as a Cause of Alzheimer’s Disease From Exome 
Sequencing Data”

Andrew J. Sharp, PhD, NIH/NIA, R01, “Pilot Investigation of 
Tandem Repeat Variation as a Cause of Alzheimer’s Disease Using 
Whole Genome Sequencing”

Andrew J. Sharp, PhD, American Parkinson’s Disease 
Association, “Identifying Novel Repeat Expansions as a Cause of 
Parkinson’s Disease”

Faculty Honors/Awards
Dalila C. Pinto, PhD, World Conference on Psychiatric Genetics, 
October 20, 2020, Co-Chair and Speaker of Symposium 
“PsychENCODE Updates: Discovery of Functional Elements for 
Psychiatric GWAS Signals”

Dalila C. Pinto, PhD, 23rd Biennial Meeting of the International 
Society for Developmental Neuroscience, Chair and Speaker of 
Symposium “Autism Spectrum Disorders”

Hirofumi Morishita MD, PhD, One Mind Bipolar Research Award

Trainee Honors/Awards
Xueying Zhang, PhD, National Public Radio, Invited Speaker, 
“New Study Points To Invisible Killer Of Infants”

https://pubmed.ncbi.nlm.nih.gov/25751815/
https://pubmed.ncbi.nlm.nih.gov/25751815/
https://pubmed.ncbi.nlm.nih.gov/25751815/
https://pubmed.ncbi.nlm.nih.gov/30581122/
https://pubmed.ncbi.nlm.nih.gov/30581122/
https://pubmed.ncbi.nlm.nih.gov/30581122/
https://pubmed.ncbi.nlm.nih.gov/28974674/
https://pubmed.ncbi.nlm.nih.gov/28974674/
https://pubmed.ncbi.nlm.nih.gov/28974674/
https://pubmed.ncbi.nlm.nih.gov/32051230/
https://pubmed.ncbi.nlm.nih.gov/32051230/
https://pubmed.ncbi.nlm.nih.gov/32051230/
https://www.nature.com/articles/s41467-020-18839-1
https://www.nature.com/articles/s41467-020-18839-1
https://www.nature.com/articles/s41467-020-18839-1
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Publications
Faculty Highlights

Patil SU, Bunyavanich S, Berin MC. Emerging 
food allergy biomarkers. J Allergy Clin Immunol 
Pract. 2020 Sep;8(8):2516-24. 

Mansoor A, Mansoor MO, Patel JL, Zhao S, 
Natkunam Y, Bieker JJ. Klf1/eklf expression in 
acute leukemia is correlated with chromosomal 
abnormalities. Blood Cells Mol Dis. 2020 
Jul;83:102434. 

Malle L, Gao C, Hur C, Truong HQ, Bouvier NM, 
Percha B, … Bogunovic D. Individuals with 
Down syndrome hospitalized with COVID-19 
have more severe disease. Genet Med. 2020 Oct 
16. [Online ahead of print] 

Gruber CN, Calis JJA, Buta S, Evrony G, 
Martin JC, Uhl SA, …, Dunkin D, … Webb 
BD, Saland JM, … Gelb BD, Bogunovic 
D. Complex autoinflammatory syndrome 
unveils fundamental principles of jak1 kinase 
transcriptional and biochemical function. 
Immunity. 2020 Sep 15;53(3):672-84.e11.

Gruber CN, Patel RS, Trachtman R, Lepow 
L, Amanat F, Krammer F, Wilson KM, … 
Gelb BD, … Bogunovic D. Mapping systemic 
inflammation and antibody responses in 
multisystem inflammatory syndrome in 
children (mis-c). Cell. 2020 Sep 14.

Breen MS, Garg P, Tang L, Mendonca D, Levy 
T, Barbosa M, … Grice DE, … Kolevzon A, 
Sharp AJ, Buxbaum JD, Siper PM, De Rubeis 
S. Episignatures stratifying helsmoortel-van 
der aa syndrome show modest correlation 
with phenotype. Am J Hum Genet. 2020 Sep 
3;107(3):555-63.

Brown BD, Leader AM, Vilcek J, Merad M. 
“America First” Will Destroy U.S. Science. Cell. 
2020 Sep 16:S0092-8674(20)31222-8.

Feng S, Bucuvalas JC, Mazariegos GV, Magee 
JC, Sanchez-Fueyo A, Spain KM, … Demetris 
AJ. Efficacy and safety of immunosuppression 
withdrawal in pediatric liver transplant 
recipients: Moving towards personalized 
management. Hepatology. 2020 Aug 12.

Do AN, Chun Y, Grishina G, Grishin A, Rogers 
AJ, Raby BA, … Bunyavanich S. Network 
study of nasal transcriptome profiles reveals 
master regulator genes of asthma. J Allergy Clin 
Immunol. 2020 Aug 19.

Kunkle BW, Schmidt M, Klein HU, Naj AC, 
Hamilton-Nelson KL, Larson EB, … Buxbaum 
JD, … Kukull WA. Novel alzheimer disease 
risk loci and pathways in african american 
individuals using the african genome resources 
panel: A meta-analysis. JAMA Neurol. 2020 Oct 
19.

Golden CEM, Yee Y, Wang VX, Harony-Nicolas 
H, Hof PR, Lerch JP, Buxbaum JD. Reduced 
axonal caliber and structural changes in a rat 

model of fragile x syndrome with a deletion of a 
k-homology domain of fmr1. Transl Psychiatry. 
2020 Aug 12;10(1):280.

Kennedy EM, Hermetz K, Burt A, Everson 
TM, Deyssenroth M, Hao K, Chen J, Karagas 
MR, Pei D, Koestler DC, Marsit CJ. Placental 
microrna expression associates with birthweight 
through control of adipokines: Results from 
two independent cohorts. Epigenetics. 2020 Oct 
4:1-13.

Jin H, Moss R, Reed JC, Hertzberg E, Cruz MR, 
Akkoyun E, … Bogunovic D, Cunningham-
Rundles C. Ifn-γ receptor 2 deficiency initial 
mimicry of multisystem inflammatory 
syndrome in children (mis-c). J Allergy Clin 
Immunol Pract. 2020 Sep 8.

Amanat F, Stadlbauer D, Strohmeier S, 
Nguyen THO, Chromikova V, McMahon M, 
… Cunningham-Rundles C, … Krammer 
F. A serological assay to detect sars-cov-2 
seroconversion in humans. Nat Med. 2020 
Jul;26(7):1033-6.

Dolinger MT, Spencer EA, Lai J, Dunkin D, 
Dubinsky MC. Dual Biologic and Small Molecule 
Therapy for the Treatment of Refractory 
Pediatric Inflammatory Bowel Disease. Inflamm 
Bowel Dis. 2020 Oct 30:izaa277. [Epub ahead of 
print]

Devarakonda CKV, Shearier ER, Hu C, Grady J, 
Balsbaugh JL, Makari JH, Ferrer FA, Shapiro 
LH. A novel urinary biomarker protein panel 
to identify children with ureteropelvic junction 
obstruction - a pilot study. J Pediatr Urol. 2020 
Aug;16(4):466.e1-.e9.

Alvarsson A, Jimenez-Gonzalez M, Li R, 
Rosselot C, Tzavaras N, Wu Z, Stewart AF, 
Garcia-Ocaña A, Stanley SA. A 3d atlas of the 
dynamic and regional variation of pancreatic 
innervation in diabetes. Sci Adv. 2020 Oct;6(41).

Lu G, Rausell-Palamos F, Zhang J, Zheng Z, 
Zhang T, Valle S, … Garcia-Ocaña A. Dextran 
sulfate protects pancreatic β-cells, reduces 
autoimmunity, and ameliorates type 1 diabetes. 
Diabetes. 2020 Aug;69(8):1692-707.

Richter F, Morton SU, Kim SW, Kitaygorodsky 
A, Wasson LK, Chen KM, … Gelb BD. Genomic 
analyses implicate noncoding de novo variants 
in congenital heart disease. Nat Genet. 2020 
Aug;52(8):769-77.

Wenger BM, Patel N, Lui M, Moscati A, Do R, 
Stewart DR, Tartaglia M, Muiño-Mosquera 
L, De Backer J, Kontorovich AR, Gelb BD. A 
genotype-first approach to exploring mendelian 
cardiovascular traits with clear external 
manifestations. Genet Med. 2020 Sep 29.

Charney AW, Simons NW, Mouskas K, Lepow 
L, Cheng E, Le Berichel J, … Gelb BD, … Merad 
M. Sampling the host response to sars-cov-2 
in hospitals under siege. Nat Med. 2020 
Aug;26(8):1157-8.

Gennings C, Curtin P, Bello G, Wright R, Arora 
M, Austin C. Lagged wqs regression for mixtures 
with many components. Environ Res. 2020 
Jul;186:109529.

Mahjani B, Dellenvall K, Grahnat AS, Karlsson 
G, Tuuliainen A, Reichert J, … De Rubeis S, 
Reichenberg A, …  Buxbaum JD, … Grice DE. 
Cohort profile: Epidemiology and genetics of 
obsessive-compulsive disorder and chronic 
tic disorders in sweden (egos). Soc Psychiatry 
Psychiatr Epidemiol. 2020 Oct;55(10):1383-93.

Mahjani B, Klei L, Hultman CM, Larsson 
H, Devlin B, Buxbaum JD, … Grice DE. 
Maternal effects as causes of risk for obsessive-
compulsive disorder. Biol Psychiatry. 2020 Jun 
15;87(12):1045-51.

Stahl E, Roda G, Dobbyn A, Hu J, Zhang Z, 
Westerlind H, … Hao K, … Peter I. Collagenous 
colitis is associated with hla signature and 
shares genetic risks with other immune-
mediated diseases. Gastroenterology. 2020 
Aug;159(2):549-61.e8.

Suárez-Fariñas M, Tokuyama M, Wei G, Huang 
R, Livanos A, Jha D, … Hao K, … Mehandru 
S. Intestinal inflammation modulates the 
expression of ace2 and tmprss2 and potentially 
overlaps with the pathogenesis of sars-cov-2 
related disease. Gastroenterology. 2020 Sep 24.

Shao X, Cheng H, Zhou J, Zhang J, Zhu Y, Yang 
C, Di Narzo A, Yu J, Shen Y, Li Y, Xu S, Zhang 
Z, Chen J, Cheng J, Hao K. Prenatal exposure 
to ambient air multi-pollutants significantly 
impairs intrauterine fetal development 
trajectory. Ecotoxicol Environ Saf. 2020 Sep 
15;201:110726.

Anpilov S, Shemesh Y, Eren N, Harony-Nicolas 
H, Benjamin A, Dine J, … Chen A. Wireless 
optogenetic stimulation of oxytocin neurons in 
a semi-natural setup dynamically elevates both 
pro-social and agonistic behaviors. Neuron. 
2020 Aug 19;107(4):644-55.e7.

McGuinn LA, Bellinger DC, Colicino E, Coull 
BA, Just AC, Kloog I, … Horton MK. Prenatal 
pm(2.5) exposure and behavioral development 
in children from mexico city. Neurotoxicology. 
2020 Sep 17;81:109-15.

Huckins LM, … Breen MS, … Buxbaum JD, … 
Daskalakis NP. Analysis of genetically regulated 
gene expression identifies a prefrontal ptsd 
gene, snrnp35, specific to military cohorts. Cell 
Rep. 2020 Jun 2;31(9):107716.
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Wong S, Cantoral A, Téllez-Rojo MM, Pantic I, 
Oken E, Svensson K, … Just AC. Associations 
between daily ambient temperature and 
sedentary time among children 4-6 years 
old in Mexico City. PLoS One. 2020 Oct 
30;15(10):e0241446. 

Gergoudis K, Weinberg A, Templin J, Farmer 
C, Durkin A, Weissman J, Siper P, … Del Pilar 
Trelles M, … Buxbaum JD, … Kolevzon A. 
Psychometric study of the social responsiveness 
scale in phelan-mcdermid syndrome. Autism 
Res. 2020 Aug;13(8):1383-96.

Malhotra A, Pace A, Ruiz Maya T, Colman R, 
Gelb BD, Mehta L, Kontorovich AR. Headaches 
in hypermobility syndromes: A pain in the 
neck? Am J Med Genet A. 2020 Sep 17.

Hong M, Christ A, Christa A, Willnow TE, 
Krauss RS. Cdon mutation and fetal alcohol 
converge on nodal signaling in a mouse model 
of holoprosencephaly. Elife. 2020 Sep 2;9.

Bae JH, Hong M, Jeong HJ, Kim H, Lee SJ, Ryu 
D, … Krauss RS, Kang JS. Satellite cell-specific 
ablation of cdon impairs integrin activation, fgf 
signalling, and muscle regeneration. J Cachexia 
Sarcopenia Muscle. 2020 Aug;11(4):1089-103.

Karakose E, Wang H, Inabnet W, Thakker RV, 
Libutti S, Fernandez-Ranvier G, … Stewart 
AF, Scott DK, Lambertini L. Aberrant 
methylation underlies insulin gene expression 
in human insulinoma. Nat Commun. 2020 Oct 
15;11(1):5210.

Bowles J, Larreguy H, Liu S. Countering 
misinformation via whatsapp: Preliminary 
evidence from the covid-19 pandemic in 
zimbabwe. PLoS One. 2020;15(10):e0240005.

Whiffin N, Armean IM, Kleinman A, Marshall 
JL, Minikel EV, Goodrich JK, … Loos RJF, … 
MacArthur DG. The effect of lrrk2 loss-of-
function variants in humans. Nat Med. 2020 
Jun;26(6):869-77.

Cuellar-Partida G, Tung JY, Eriksson N, 
Albrecht E, Aliev F, Andreassen OA, … Loos 
RJF, … Medland SE. Genome-wide association 
study identifies 48 common genetic variants 
associated with handedness. Nat Hum Behav. 
2020 Sep 28.

Bick AG, Weinstock JS, Nandakumar SK, 
Fulco CP, Bao EL, Zekavat SM, … Loos RJF, 
… Natarajan P. Inherited causes of clonal 
haematopoiesis in 97,691 whole genomes. 
Nature. 2020 Oct 14.

Aragam KG, Dobbyn A, Judy R, Chaffin 
M, Chaudhary K, Hindy G, … Loos RJF, … 
Natarajan P. Limitations of contemporary 
guidelines for managing patients at high genetic 
risk of coronary artery disease. J Am Coll 
Cardiol. 2020 Jun 9;75(22):2769-80.

Vuckovic D, Bao EL, Akbari P, Lareau CA, 
Mousas A, Jiang T, … Loos RJF, … Sankaran 
VG, Soranzo N. The polygenic and monogenic 
basis of blood traits and diseases. Cell. 2020 Sep 
3;182(5):1214-31.e11.

Chami N, Preuss M, Walker RW, Moscati A, 
Loos RJF. The role of polygenic susceptibility to 
obesity among carriers of pathogenic mutations 
in mc4r in the uk biobank population. PLoS Med. 
2020 Jul;17(7):e1003196.

Chen MH, Raffield LM, Mousas A, Sakaue S, 
Huffman JE, Moscati A, … Loos RJF, … Lettre 
G. Trans-ethnic and ancestry-specific blood-cell 
genetics in 746,667 individuals from 5 global 
populations. Cell. 2020 Sep 3;182(5):1198-213.
e14.

Romano S, Kaufman OH, Marlow FL. Loss 
of dmrt1 restores zebrafish female fates in 
the absence of cyp19a1a but not rbpms2a/b. 
Development. 2020 Sep 28;147(18).

Nabel EM, Garkun Y, Koike H, Sadahiro M, 
Liang A, Norman KJ, … Morishita H. Adolescent 
frontal top-down neurons receive heightened 
local drive to establish adult attentional 
behavior in mice. Nat Commun. 2020 Aug 
7;11(1):3983.

Yamamuro K, Bicks LK, Leventhal MB, Kato 
D, Im S, Flanigan ME, … Morishita H. A 
prefrontal-paraventricular thalamus circuit 
requires juvenile social experience to regulate 
adult sociability in mice. Nat Neurosci. 2020 
Oct;23(10):1240-52.

Dávila-Ortiz de Montellano DJ, González-Del 
Rincón ML, Monroy-Jaramillo N, Abundes-
Corona A, Ospina-García N, Rodríguez-Violante 
M, … Paisan-Ruiz C, López-López M. First 
report of pathogenic sgce variants in mexican 
patients with myoclonus dystonia: A five-year 
follow-up study. Parkinsonism Relat Disord. 
2020 Aug 20;79:117-20.

Nguyen TH, Dobbyn A, Brown RC, Riley BP, 
Buxbaum JD, Pinto D, Purcell SM, Sullivan 
PF, He X, Stahl EA. Mtada is a framework for 
identifying risk genes from de novo mutations 
in multiple traits. Nat Commun. 2020 Jun 
10;11(1):2929.

Persson M, Opdahl S, Risnes K, Gross R, 
Kajantie E, Reichenberg A, … Sandin S. 
Gestational age and the risk of autism 
spectrum disorder in sweden, finland, and 
norway: A cohort study. PLoS Med. 2020 
Sep;17(9):e1003207.

Bai D, Marrus N, Yip BHK, Reichenberg A, 
Constantino JN, Sandin S. Inherited risk for 
autism through maternal and paternal lineage. 
Biol Psychiatry. 2020 Sep 15;88(6):480-7.

Shook BA, Wasko RR, Mano O, Rutenberg-
Schoenberg M, Rudolph MC, Zirak B, … Rendl 
M, … Horsley V. Dermal adipocyte lipolysis 
and myofibroblast conversion are required for 
efficient skin repair. Cell Stem Cell. 2020 Jun 
4;26(6):880-95.e6.

Ng DK, Xu Y, Hogan J, Saland JM, Greenbaum 
LA, Furth SL, … Wong CS. Timing of patient-
reported renal replacement therapy planning 
discussions by disease severity among children 
and young adults with chronic kidney disease. 
Pediatr Nephrol. 2020 Oct;35(10):1925-33.

Suprun M, Sicherer SH, Wood RA, Jones SM, 
Leung DYM, Henning AK, Dawson P, Burks 
AW, Lindblad R, Getts R, Suárez-Fariñas 
M, Sampson HA. Early epitope-specific ige 
antibodies are predictive of childhood peanut 
allergy. J Allergy Clin Immunol. 2020 Aug 11.

Greenhawt M, Shaker M, Stukus DR, Fleischer 
DM, Hourihane J, Tang MLK, Abrams EM, 
Wang J, Bingemann TA, Chan ES, Lieberman J, 
Sampson HA, Bock SA, Young MC, Waserman 
S, Mack DP. Managing food allergy in schools 
during the covid-19 pandemic. J Allergy Clin 
Immunol Pract. 2020 Oct;8(9):2845-50.

Fleischer DM, Shreffler WG, Campbell DE, 
Green TD, Anvari S, Assa’ad A, … Sampson 
HA. Long-term, open-label extension study 
of the efficacy and safety of epicutaneous 
immunotherapy for peanut allergy in children: 
People 3-year results. J Allergy Clin Immunol. 
2020 Oct;146(4):863-74.

Fleischer DM, Chinthrajah S, Scurlock AM, 
Campbell DE, Green TD, Bee KJ, … Sampson 
HA. An evaluation of factors influencing 
response to epicutaneous immunotherapy 
for peanut allergy in the pepites trial. Allergy 
Asthma Proc. 2020 Sep 1;41(5):326-35. 

Kim EH, Perry TT, Wood RA, Leung DYM, Berin 
MC, Burks AW, … Sicherer SH, … Sampson HA. 
Induction of sustained unresponsiveness after 
egg oral immunotherapy compared to baked egg 
therapy in children with egg allergy. J Allergy 
Clin Immunol. 2020 Oct;146(4):851-62.e10.

Rodríguez-López E, Tamayo-Ortiz M, Ariza 
AC, Ortiz-Panozo E, Deierlein AL, Pantic I, 
… Sanders AP. Early-life dietary cadmium 
exposure and kidney function in 9-year-old 
children from the progress cohort. Toxics. 2020 
Oct 7;8(4).
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