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1. Genomic Screening and Personalized Medicine in a Highly Diverse Biobank in New York 
City 

  
Noura S. Abul-Husn, MD, PhD1,2, Sabrina A. Suckiel, MS1,2, Jacqueline Odgis, MS1,2, Alexandra 
McClellan1, Jessica E. Rodriguez1,2, Gabrielle Bertier, PhD1,2, Sinead Cullina, MS1,2, Dean M. Bobo, MS1,2, 
Gillian M. Belbin, PhD1,2, Amanda Merkelson, MPH2, Judy H. Cho, MD2, Eimear E. Kenny, PhD1,2 
  
1The Center for Genomic Health, Icahn School of Medicine at Mount Sinai, New York, New York, USA 
2The Charles Bronfman Institute for Personalized Medicine, Icahn School of Medicine at Mount Sinai, New 
York, New York, USA 
  

The proliferation of electronic health record (EHR)-linked biobanks in health systems has opened new 
avenues for personalized medicine research, albeit in predominantly European-ancestry individuals. Here, 
we investigate how clinically relevant genetic variants impact global populations in the highly diverse BioMe 
Biobank in New York City. 
  

A robust pipeline to screen for clinically relevant variants has been applied to ~31,000 exome sequenced 
BioMe participants. We find that ~1/140 BioMe participants harbor pathogenic variants in BRCA1/2 
associated with Hereditary Breast and Ovarian Cancer (HBOC) syndrome. This is higher than in previous 
reports, specifically due to the high prevalence (1/47) observed in individuals of Ashkenazi Jewish ancestry 
(vs. Hispanic, e.g. ~1/500 in Dominican ancestry). Linking to EHR data reveals that 42% of individuals with 
BRCA1/2 variants have a personal or family history of a HBOC-related cancer. In contrast, ~1/80 BioMe 
participants harbor pathogenic variants in TTR associated with transthyretin amyloidosis, and the majority 
are from African descent populations (1/30), with a high prevalence in individuals of Garifuna (1/12) and 
Dominican (1/50) ancestries (vs. ~1/4000 in Ashkenazi Jewish ancestry). Only 6% of individuals with TTR 
variants have evidence of an amyloidosis diagnosis. 
 

A new Center for Genomic Health has been established at Mount Sinai to return these and other genetic 
findings to participants of the BioMe Biobank. 
 
 
 

2. Validation of cis-Regulatory Transcript Variants Using Fine-mapping and CRISPR/Cas9 
Genome Editing 

 
Margot Brandt1,2, Ana Vasileva, PhD1,2, Tuuli Lappalainen, PhD1,2* 

 
1 New York Genome Center, New York, NY 
2 Department of Systems Biology, Columbia University, New York, NY 
 
Expression quantitative trait loci (eQTL) studies in humans have identified thousands of common genetic 
variants associated with gene expression levels. However, due to linkage disequilibrium, the true causal 
variants remain mostly unknown. In this study, we have developed a scalable CRISPR-based assay for 
experimental assessment of regulatory effects of genetic variants in transcribed regions. We have applied 
this method to rare protein-truncating variants and eQTLs from the GTEx project. 
 
First, we utilized CRISPR/Cas9 to introduce nine rare stop-gained SNPs from GTEx into human cells. 
These variants are expected to trigger nonsense mediated decay, resulting in a reduction in transcripts 
which contain the alternative variant. We extracted mRNA and gDNA from the edited cells and performed 
targeted sequencing.  Compared with controls, the stop-gained variants show a significant allele-specific 
reduction in transcript abundance (p=7e-5). This demonstrates our ability to detect the effects of causal 
regulatory variants on gene expression. 
 
Next, we applied the same method and principles to validate common eQTLs found in the general 
population. From the GTEx v8 fibroblast eQTLs, we selected 24 eGenes for experimental validation. We 
focused on genes with good statistical fine-mapping, demonstrated by CAVIAR. The putative causal 
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variants from these eGenes were tested using the same editing approach. The eQTL variants show higher 
variance in effect size than control variants, suggesting an impact on the expression of the eGenes. Our 
method demonstrates scalable experimental confirmation of putative causal regulatory variants, and 
improved interpretation of regulatory variation in humans. 
 
 
 

3. Dysregulation of a long noncoding RNA by Genetic Variants Reduces Leptin Leading to a 
Leptin Responsive Form of Obesity 

 
Olof S. Dallner1, Jill M. Marinis2, Kivanc Birsoy 3, Arden Moscati4, Zoltán Kutalik5, Pedro Marques-Vidal6, 
Tuomas O. Kilpeläinen7, Niels Grarup7, Allan Linneberg8, Ruth J. F. Loos4,9, Mitchell A. Lazar2, and Jeffrey 
M. Friedman1,10 

 

1Laboratory of Molecular Genetics, The Rockefeller University, New York, USA 
2Division of Endocrinology, Diabetes, and Metabolism and Institute for Diabetes, Obesity, and 
Metabolism, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, USA. 
3Laboratory of Metabolic Regulation and Genetics, The Rockefeller University, New York,  USA 
4The Charles Bronfman Institute for Personalized Medicine, Icahn School of Medicine at Mount Sinai New 
York, NY, USA 
5Institute of Social and Preventive Medicine, Lausanne University Hospital, Lausanne, Switzerland 
6Department of Medicine, Internal Medicine, Lausanne University Hospital, Lausanne, Switzerland 
7Novo Nordisk Foundation Center for Basic Metabolic Research, Section of Metabolic Genetics, Faculty 
of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark 
8Centre for Clinical Research and Prevention, Frederiksberg-Bispebjerg Hospital, Copenhagen, Denmark 
9The Mindich Childhood and Development Institute, Icahn School of Medicine at Mount Sinai New York, 
NY, USA  
10Howard Hughes Medical Institute, The Rockefeller University, New York, NY, USA 
 
Leptin is a secreted adipocyte hormone that functions as an afferent signal in a negative feedback loop with 
the hypothalamus to regulate energy balance by inhibiting hunger and maintaining homeostatic control of 
adipose tissue mass. Therefore, quantitative changes in leptin concentration is a key signal to alter food 
intake and body weight. Serum levels of leptin closely correlate with leptin mRNA levels in fat but the 
regulatory mechanisms that control its gene expression are poorly understood. Here we report that fat-
specific and quantitative leptin expression is controlled by redundant cis elements and trans-acting factors 
interacting with the proximal promoter together with a long non-coding RNA (lncOb). Intriguingly, RNA levels 
of lncOb positively correlate with leptin mRNA levels and knock down of lncOb reduces leptin levels 10-
fold. Animals lacking lncOb exhibit reduced plasma leptin levels and show increased fat mass compared to 
littermate controls when fed a high fat diet (diet induced obese, DIO). Most importantly, when DIO lncOb 
deficient mice are treated with exogenous leptin they significantly reduce their body weight while DIO 
controls do not. Consistent with this large scale genetic studies of humans reveal a significant association 
between single nucleotide polymorphisms (SNPs) in the region of human lncOb with lower plasma leptin 
levels and obesity. These results show that a dysregulation of lncOb and the leptin gene by genetic variants 
can lead to a hypoleptinemic, leptin responsive form of obesity in a significant subset of obese patients. 
Altogether, our data establishes the framework for elucidating the pathogenic mechanism, identifying these 
patients with relatively low endogenous leptin levels, and may lead to novel treatments and intervention 
protocols. 
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4. Immune Disease Variants Modulate Gene expression in CD4+ Regulatory T Cells and Inform 
New Drug Targets 
 

Dafni A Glinos1,2, Lara Bossini-Castillo2, Natalia Kunowska, Rabab Nasrallah3, Gosia Golda4, Claire 
Cattermole5, Blagoje Soskic2,6, Debbie Plowman2,6, Michaela Spitzer6,7, Abigail Lamikanra8, Ian Dunham6,7, 
David Roberts8 Rahul Roychoudhuri3 and Gosia Trynka2,6 
 
1. New York Genome Center, New York, New York, USA 
2. Wellcome Sanger Institute, Cambridge, UK 
3. Babraham Institute, Cambridge, UK 
4. Jagiellonian University, Krakow, Poland 
5. Glaxosmithkline, UK 
6. Open Targets 
7. European Bioinformatics Institute, Cambridge, UK 
8. John Radcliffe Hospital, Oxford, UK 
 
Variants associated to common immune diseases are enriched in chromatin marks specific to CD4+ 
regulatory T cells (Tregs), a rare cell type critical in regulating the immune response. To translate the 
downstream molecular effects of immune disease alleles on Treg function we generated a comprehensive 
map of genetic regulation (QTL) of transcription (RNA-seq) and chromatin activity (ATAC-seq, H3K4me3 
and H3K27ac ChM-seq) from a cohort of 123 donors. We observed colocalizing signals between 160 
immune disease GWAS loci and Treg QTLs. The disease colocalizations pointed towards the dysregulation 
of key Treg pathways, including cell activation via CD28 and IL-2 signaling mediated by STAT5A. The 
largest number of immune disease associated variants colocalized with active enhancer and promoter 
QTLs, implicating that many of the effects might manifest in a cell state specific manner. Indeed, we 
extensively followed up one actQTL near LRRC32 and observed that gene expression was impaired only 
upon stimulation and resulted in reduced suppressive capacity of Tregs in mice. Finally, by using disease 
GWAS signals colocalizing with Treg QTLs, we identified 14 known drug targets and 61 targets with drug 
tractability evidence. Our study is the first in-depth characterization of immune disease variants effects on 
Treg gene expression, and the consequent dysregulation of Treg function.  
 
 
 

5. Using iPS Derived Cardiomyocytes to Identify Casual Links Between Genetic Variants and 
Phenotypes – Case Study Using MYH7 R403Q as a Model of Hypertrophic Cardiomyopathy 

 
Scott MacDonnell1, Jake Megna1, Qin Ruan1, Gregory Lallos2, Brian Morse2, Eric Chiao2, Theodore 
Kaplan1, Michael Dunn1, Lori Morton1 
 
1Cardiovascular, Renal, & Fibrosis Research, Regeneron Pharmaceuticals, Tarrytown, New York, United 
States 
2Velocigene, Regeneron Pharmaceuticals, Tarrytown, New York, United States 
 
Background: Hypertrophic cardiomyopathy (HCM) affects 1 in every 500 people worldwide, leading to 
reduced left ventricle chamber size, impaired relaxation, reduced cardiac output, fibrosis, arrhythmia and 
failure. The R403Q mutation in the beta-myosin heavy chain was the first mutation to be linked to familial 
hypertrophic cardiomyopathy and is associated with a high incidence of sudden cardiac death. We used 
human induced pluripotent stem cell-derived cardiomyocytes (iPS-CM) from an HCM patient carrying the 
R403Q variant to study the functional consequence on contractility and calcium handling. Methods: iPS-
CM containing the MYH7-R403Q mutation and corresponding corrected isogenic controls purchased from 
CDI were profiled using the Nanion CardioExcyte96 and FLIPR Tetra system. Impedance measurements 
were used to assess contractile function and FLIPR was used to profile Ca2+ dynamics. Results: Increased 
base impedance was observed for the MYH7-R403Q iPS-CM vs. corrected controls. Increased impedance 
amplitude and lower intrinsic beat rate were observed in R403Q vs. control. R403Q cells demonstrated 
increased fall time, beat width, and rise time vs. control at both intrinsic beat rates and paced at 1Hz. 
Conclusions: Distinct differences were observed between control and MHY7-R403Q iPS-CMs. Increased 



 

5 | Poster Abstracts 
Translating Genetics into Medicine 

contraction beat width and fall time suggest impaired diastolic performance and sarcoplasmic reticulum 
Ca2+ uptake. These data suggest that distinct difference in iPS-CM from patients carrying diseased 
associated genetic variants can be observed in-vitro helping define mechanisms involved in HCM. 
 
 
 

6. Age, Sex, and Genetic Polymorphisms Influence the Inherent Patterns of Infiltrating Immune 
Cells 

 
Andrew R. Marderstein, BS1,2,4, Munna Uppal, BS2,3, Andrew G. Clark, PhD4^, Olivier Elemento, PhD2,3^ 

 

1Tri-Institutional Program in Computational Biology & Medicine, Weill Cornell Medicine, New York, NY  

2Institute of Computational Biomedicine, Weill Cornell Medicine, New York, NY, USA.  
3Caryl and Israel Englander Institute for Precision Medicine, Weill Cornell Medicine, New York, NY, USA.  
4Department of Biological Statistics and Computational Biology, Cornell University, Ithaca, NY, USA. 
^These authors contributed equally to this work. 
 
Immune cell infiltration is a prognostic signature in cancer progression and immunotherapy response. We 
aimed to identify factors contributing to inherent infiltration variability within the tissues of healthy individuals. 
Using bulk RNAseq data from 53 GTEx tissues, we applied cell-type deconvolution algorithms to evaluate 
the immune landscape across the human body and developed an analysis framework to leverage 
information across methods. We found 21 of 73 immune phenotypes to be associated with either age or 
sex (PFDR < 0.1) and identified a significant increase of CD8+ T cell content in female breast tissue 
compared to male (P = 5.4x10-34). Through our genetic analysis, we discovered 13 phenotypes have 
genome-wide significant associations (iQTLs) (P < 5.0x10-8), with a significant enrichment of tissue-specific 
expression quantitative trait loci in suggested iQTLs (P < 10-5). We highlight an association between 
neutrophil content in lung tissue and a variant near the CUX1 transcription factor gene (P = 9.7x10-11). 
CUX1 was previously linked to neutrophil infiltration and inflammatory mechanisms, and the DNA-binding 
of its protein is coupled with the activity of several immune response genes: F2RL1, IL1A, MMP10, and 
COX2. Together, our results identify key factors influencing inter-individual variability of specific infiltration 
patterns, which could provide insight on patient stratification and therapeutic targets for shifting infiltration 
profiles to a more favorable one. 
 
 
 

7. Turning WGS Genetic Testing into a Dialogue Between Physicians and Labs with 
GenomeDiver 

  
Christian Stolte1, Faygel Beren2, Nathaniel Pearson, PhD3, Kevin Shi, BA1, Gabrielle Bertier, PhD2, Eimear 
Kenny, PhD2, Toby Bloom, PhD1, John Greally, MD, PhD1,4. 
 
1New York Genome Center, New York, NY, United States 
2Icahn School of Medicine at Mount Sinai, New York, NY, United States 
3Root, Boston, MA, United States 
4Albert Einstein College of Medicine, Bronx, NY, United States 
 
Whole-genome sequencing promises to deliver new insights about associations between genetic variation 
and disease by covering not only the protein-coding areas, but also the non-coding majority of our genome. 
Currently genetic tests involve poor communication between the caregiver and diagnostic lab: physicians 
order sequencing-based tests exploring genetic diagnoses, which either succeed or, more frequently, fail 
to show conclusive evidence of a genetic cause. The results are then filed away without discussing the 
hundreds of detected variants that, given more detailed phenotypic information about the patient, could 
become candidates to be considered as potentially causative. We see an opportunity to leverage the 
physician’s knowledge of their patient by asking them to rank phenotypic terms and flagging potentially 
causative diseases, then transmitting this information back to the genetic testing laboratory for re-analysis. 
Developed as part of the NYCKidSeq project, GenomeDiver provides an interface that delivers to the 
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clinician understandable information about functional variants coming from an increasing number of public 
sources. The results of the exploration of the candidacy of these variants will enhance diagnostic rates in 
the short-term, and will facilitate a dialogue between the clinician and laboratory geneticist, strengthening 
our ability to improve diagnostic associations in the future.   
 
 
 

8. Integrated Analysis of Deep Sequencing and Functional Genomics Identifies SMAD3 as a 
Therapeutic Target for Longevity and Healthy Aging in Humans. 

 
Archana Tare, MS1, Seungjin Ryu, PhD1‡, Gil Atzmon, PhD1,2, Nir Barzilai, MD1, 2, and Yousin Suh, PhD1-

3† 
  
1Department of Genetics, Albert Einstein College of Medicine, Bronx, New York, 2Department of Medicine, 
Endocrinology, Albert Einstein College of Medicine, Bronx, New York, 3Department of Ophthalmology & 
Visual Sciences 
‡Current Address: 
Section of Comparative Medicine and Department of Immunobiology, Yale School of Medicine, New Haven, 
Connecticut. 
 
ABSTRCT: 
As the human population ages, therapies that can delay or reverse age-associated degenerative changes 
are urgently needed. Exciting results from heterochronic parabiosis studies, which joins circulatory systems 
of young and old animal models, demonstrated that young blood has the ability to rejuvenate multiple 
organs in old animals and extend lifespan. To identify human genetic factors that underlie the rejuvenating 
effects of young blood, we performed a high-throughput sequencing analysis of ~200 candidate genetic loci 
involved in the known so called systemic geronic factor signaling and interacting pathways, in a unique 
cohort of Ashkenazi Jewish (AJ) centenarians (human model for exceptional longevity and healthy aging), 
and AJ controls. We discovered and functionally characterize a novel longevity-associated haplotype in 
SMAD3. We showed that a rare enhancer variant in this haplotype increased the binding of a putative 
transcriptional repressor, ELK1, leading to decreased enhancer activity and SMAD3 expression in human 
cell models. Furthermore, SMAD3 knock-down in human primary cells led to extension of replicative 
lifespan as shown by multiple geroprotective drugs. The reduced SMAD3 expression by the longevity-
associated haplotype is likely to exert beneficial effects by antagonizing the aging-related increase in 
expression of SMAD3 in multiple human tissues. Our results suggest SMAD3 as a human genetics-based 
target for healthy aging.  
 
  
 

9. Using Integrative Bioinformatics Analysis to Reveal Novel Drug Repurposing Targets for 
COPD 

 
Fang Wang and Carlos A. Barrero MD 
 
Temple University School of Pharmacy, Philadelphia, Pennsylvania, United States 
 
Chronic obstructive pulmonary disease (COPD) is characterized by an accelerated decline in lung function 
and is the third leading cause of death worldwide. So far, none of the existing pharmacological treatment 
for COPD has been shown to modify the long-term decline in lung function successfully. Drug repurposing 
(DR) is the application of existing approved therapeutic compounds for new disease indications. DR will 
offer the advantage of reducing the cost and time compare to new drug development. The purpose of this 
project is to identify putative DR targets for COPD through bioinformatics approaches.  
We identified the signature genes involved in COPD by pathway analysis on the transcriptomics data. The 
DR targets were identified by integrating the significant pathways relevant for COPD with drug-target 
information database. The gene expression profiles of lung tissues of COPD patients and healthy subjects 
were obtained from public Gene Expression Omnibus (GEO) database. Pathway analysis was performed 
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with Ingenuity® Pathway Analysis Software (IPA®) and Cytoscape 3.7 with several plugins based on gene 
expression fold changes. R 3.5.1 was utilized to perform all of the statistical analyses. Repurposing drug 
candidates for each of the genes in the top pathways were analyzed using DrugBank Database.  
Microarray data of 327 lung samples of COPD patients and healthy subjects (GEO47460) were included 
for the pathway analysis. We found 47 pathways associated with COPD. 357 genes from the top pathways 
were selected for the identification of DR opportunities. Based on our pathway analysis we proposed 
several DR targets, including the CREB1 transcription factor.  
Here we implemented a computational methodology to identify DR targets for COPD based on clinical 
transcriptomic data and drug-target information. Future works will include more types of omics data to better 
explore the DR opportunities for COPD. 
 
 
 

10. Genome Wide Association Analyses Identify Pleiotropic Variants Associated with Acute 
Myeloid Leukemia (AML) and Myelodysplastic Syndrome (MDS) Susceptibility 

Junke Wang1, Alyssa I. Clay-Gilmour, PhD2, Ezgi Karaesmen, MS1, Abbas Rizvi, MS1, Qianqian Zhu, 
PhD3, Li Yan, PhD3, Leah Preus, MS1, Song Liu, PhD3, Daniel Stram, PhD4, Loreall Pooler, MS4, Xin Cheng, 
MS4, Christopher Haiman, ScD4, David Van Den Berg, PhD5, Amy Webb, PhD6*, Guy Brock, PhD6*, 
Elizabeth A. Griffiths, MD7, Stephen R. Spellman8, Marcelo C Pasquini, MD9, Philip L. McCarthy, MD10, 
James M. Allan, DPhil11, Kenan Onel, MD, PhD12, Theresa E. Hahn, PhD7 and Lara E. Sucheston-
Campbell, PhD1,13 

1College of Pharmacy, The Ohio State University, Columbus, Ohio 
2Mayo Clinic, Rochester, Minnesota 
3Department of Biostatistics, Roswell Park Comprehensive Cancer Center, Buffalo, New York 
4Department of Preventive Medicine, University of Southern California, Los Angeles, California 
5Preventive Medicine, University of Southern California, Keck School of Medicine of USC, Los Angeles, 
California 
6Department of Biomedical Informatics, The Ohio State University, Columbus, Ohio 
7Department of Medicine, Roswell Park Comprehensive Cancer Center, Buffalo, New York 
8Center for International Blood and Marrow Transplant Research, National Marrow Donor Program, 
Minneapolis, Minnesota 
9Medical College of Wisconsin, Milwaukee, Wisconsin 
10Department of Medicine, Blood and Marrow Transplant Program, Roswell Park Comprehensive Cancer 
Center, Buffalo, New York 
11Newcastle University, Newcastle upon Tyne, GBR 
12Department of Pediatrics, School of Medicine at Hofstra, New Hyde Park, New York 
13College of Veterinary Medicine, Cancer Prevention & Control, Columbus, Ohio 
 

Genome-wide association studies (GWAS) have identified risk loci for hematological 
malignancies, however an AML GWAS has not been published to date. We performed a GWAS to identify 
AML and MDS risk loci using a nested case-control study design in the DISCOVeRY-BMT 
cohorts with ~2000 AML and MDS cases and 2813 controls. Association analysis based on SubSETs 
(ASSET) identified an association of T allele at rs12203592, Interferon Regulatory Factor 4 (IRF4), with 
increased risk of de novo AML and MDS (OR=1.37; P=1.59x10-10). The variant has been reported 
significant in GWAS of skin and hair color, non-melanoma skin cancer, squamous cell carcinoma, actinic 
keratosis, and childhood ALL. Increased expression of IRF4, a key regulator of differentiation stages in 
hematopoiesis, is associated with the T allele at rs12203592 in whole blood and in vitro mouse studies 
have shown the T allele to be associated with higher levels of IRF4 transcription. rs12203592 is <80bp from 
an IRF4 transcription start site and in an important position within NF-κB motifs in multiple blood and 
immune cell lines, supporting the hypothesis that this SNP modulates NF-κB repression of IRF4 expression. 
We provide the first GW evidence of association between a common variant and AML susceptibility. This 
SNP has been shown to be associated with multiple phenotypes, suggesting that there are pleiotropic 
effects at work. Replication and further subset analyses with genome-wide data in >2000 AML cases are 
ongoing.  


