
 

 
September 28,  2015 
TALK DESCRIPTIONS 

 
Anthony Shih, MD, MPH 
Executive Vice President, New York Academy of Medicine 

• Dr. Shih started the day by welcoming everyone to the New York Academy of Medicine, 
established in 1847 to address the health challenges facing New York City and other cities 
worldwide.  He described their ability to accomplish this work through their Institute for Urban 
Health, historical medical library, and fellows program.  This Genomics and Healthcare conference 
was brought together by a joint effort from New York-Presbyterian Health Policy Center, NY State 
Department of Health, Health Research Inc., New York Genome Center, and the New York 
Academy of Medicine. 

  
Herb Pardes, MD 
Executive Vice Chairman, New York-Presbyterian 

• Dr. Pardes began by citing photograph 51 from Rosalind Franklin’s lab and how Watson, Crick, and 
Wilkins translated the importance of that diffraction image into their paper describing the 
structure of DNA.  These findings eventually led to the Human Genome Project and we are now 
linking illnesses to genetic findings.  The ability to sequence all of the genes in all of us raises 
ethical concerns and also the need for technology to accomplish it.  There has been a recruitment 
of great scientists to New York drawing on the academic centers, support from Cuomo and New 
York state, and philanthropists.  Certain developments also enhanced New York’s success, 
including the recruitment of Robert Darnell to the New York Genome Center (NYGC), a great 
scientific leader and physician who represents the interface between basic science and the clinic.  
NYGC is a hub bringing together so many important forces and will help produce answers to these 
destructive diseases. 

 
Robert Darnell, MD, PhD 
President, CEO, and Scientific Director, New York Genome Center 

• In June of 2000, the New York Times reported the completion of the Human Genome Project.  This 
was an endeavor that took 15 years and roughly 3 billion dollars to complete.  Displaying 3,000 base 
pairs (bp) of the FMR1 gene on the auditorium’s screen, Dr. Darnell noted that it would require 
lining up these screens to Las Vegas to display the entire human genome and yet a single 
nucleotide substitution of an A to a T can make a patient not think normally.  While it took him a 
year of graduate school to sequence 140 bp of DNA, today NYGC can sequence 94 million bp per 
minute.  Technology has the ability to transform what we understand about biology and help 
people who are sick.  He advocated for a paradigm shift to follow the example of physicists to take 
a consortium approach to medicine and biology and that with the 14 faculty at NYGC with joint 
appointments at member institutions, the faculty can integrate and infiltrate the New York 
academic institutions in a positive way.  Dr. Darnell discussed through multiple examples the 
clinically actionable value in exploring whole genome sequencing and going beyond the use of 
exome sequencing or panel assays, while noting that using genomics for healthcare will require a 
cost to benefit analysis.  Finally, he outlined five goals for NYGC: (1) to create a clinically focused 
genome center with a “we” approach, (2) to sequence all of the cancer patients in New York within 
5 years, (3) to sequence interested healthy individuals, (4) to map the dark matter of DNA, and (5) 
to implement actionable genomics – using data to help sick people. 

 
 



 
Thomas Insel, MD 
Director, National Institute of Mental Health 

• Dr. Insel began by stressing that new technology might drive more progress than new concepts.  
He outlined the following disruptive findings, that there is high variability: (1) with roughly 60 new 
mutations in each generation so that nearly every gene should be mutated within the global 
population, (2) within individuals, with 4-25 more somatic mutations (variations in some of an 
individual’s cells) than in the germline (variations in all of an individual’s cells), and that each of us 
has multiple genomes, (3) context matters - that genomic effects are integrative and that risk and 
resilience are both encoded, and (4) environment matters and influences the genome.  Dr. Insel 
cited that mental disorders, or neurodevelopmental disorders, are the most disabling disorders prior 
to age 50 and that there is a strong likelihood that other family members will also share the same 
diagnosis.  In the case of autism, roughly 30% of patients have a genetic “lesion.”  These lesions 
are often de novo and also encompass many private or rare events.  Additionally, single genes may 
contribute to disease.  He stressed that this disorder being genomic does not mean that it is 
familial or inherited.  Similarly in schizophrenia he noted that the label genomic does not indicate 
causality.  Looking forward, Dr. Insel noted that genomics gives us new footholds into 
understanding disease and that it may redefine diagnosis. 

 
Daniel Weinberger, MD 
CEO, Lieber Institute for Brain Development  

• Dr. Weinberger introduced schizophrenia as the cancer of mental illness.  Genes can represent 
mechanisms of disease, clarify the environment, identify at risk individuals, identify biological 
pathways to develop new therapeutics, and transcend phenomenological diagnosis.  While many 
gene regions have been associated with risk for schizophrenia, most cases only contain common 
variants when analyzed by whole exome sequencing.  He likened the challenges in the complex 
layers of gene regulation to the components and intricacies of an orchestra: score (genes), 
instruments (cells), sections (neural systems), and music (behavior).  Studying genes for behavior 
disorders is ultimately about how the brain works with the environment.  Dr. Weinberger 
additionally presented research suggesting that developmental syndrome genes are overexpressed 
in fetal life.  He presented a challenge and historic opportunity in understanding: (1) how genes 
contribute to the risk of psychiatric illnesses, (2) how environment contributes to risk, and (3) how 
will new targets for the next generation of therapies be found and validated – currently no 
treatments are based on causes or pathogenesis of disease. 

 
David Housman, MD 
Virginia & D.K. Ludwig Professor of Cancer Research, MIT Department of Biology 

• “Anna” was a field hockey goalie and in her freshman year she found that she was having trouble 
releasing her grip on free weights.   She was diagnosed with myotonic dystrophy, a disease that 
affects more than 1 in 8000 individuals.  This was the first disease gene identified that did not map 
to the X chromosome.  Myotonic dystrophy displays unusual patterns of inheritance and a broad 
clinical spectrum that involves both muscle wasting and abnormal electronic propagation of 
signals, with 15-30% of patients experiencing sudden death.  The expansion of a repeated 
sequence on chromosome 19 helped to explain the molecular basis of this disease and the 
phenomenon that severity increased with subsequent generations.  The expanded CUG repeats 
result in a sequestration of proteins that relate to the phenotypic defects.  Dr. Housman presented 
that newborn screening can be effective and suggested various challenges to genetic testing: (1) 
tests could result in more information than may be helpful at the time of testing, (2) results can 
impact other family members, (3) training and educating healthcare providers is difficult, and (4) 
reimbursement for testing is complicated. 

 



 
Andrew Kung, MD, PhD 
Chief, Division of Pediatric Hematology/Oncology/Stem Cell Transplantation, Robert and Ellen Kapito 
Professor of Pediatrics, Columbia University Medical Center 

• While 80% of children diagnosed with cancer are cured, it is still the leading cause of non-
accidental deaths in the pediatric population.  Most patients are cured with conventional 
chemotherapy that leaves two thirds of survivors with long-term side effects.  Precision medicine 
holds the promise of delivering the right drug for the right patient at the right time.  The Precision 
in Pediatric Sequencing (PIPseq) program at Columbia University Medical Center strives to bring 
sequencing from the lab to the clinic using techniques of tomorrow.  With availability of paired 
tumor and normal whole exome sequencing and RNA-seq for all patients at the center, results will 
be returned in a timely fashion that can impact clinical care.  Dr. Kung is hoping this will help 
make a case for reimbursement of this kind of protocol, which is now going to be covered by 
United Healthcare at Columbia.  The results are producing actionable alterations to inform care, 
“inactionable” alterations where certain ineffective or erroneous treatments can be avoided, and 
germline cancer risks that can impact beyond the patient.  This initiative shows that clinical next 
generation sequencing is feasible with turnaround times in less than three weeks.  These 
approaches can help resolve diagnostic dilemmas and discover new biology. 

 
Funmi Olopade, MD 
Director, Center for Clinical Cancer Genetics, University of Chicago 

• Dr. Olopade started by reminding the audience that the most important risk factor for breast cancer 
is having breasts and that genomic analysis needs to address more than diagnosis and focus on 
who is at risk for dying of breast cancer.  Genomics gives the opportunity to have a global impact 
on disease.  Dr. Olopade described that the risk factors and genetic classifiers for breast cancer 
differ around the world, such as a population of women she studies in Nigeria.  These population 
differences in breast cancer also reflect different onset times for disease, with earlier onset in 
African ancestry and a more likely diagnosis of aggressive, basal-like disease.  In any population 
studied, they can find 5-20% with founder mutations.  Dr. Olopade stressed that population 
screening should be based on the burden of disease.  She also outlined the limitations of 
mammography and the difficulties with breast density legislation.  She is doing ongoing work 
sequencing Nigerian breast cancers and hopes that genomics will lead to personalized risk 
assessment. 

 
Tom Maniatis, PhD 
Director of Precision Medicine Initiative, Columbia University 

• ALS is a neurodegenerative genetic disease with an end point of complete loss of motor neuron 
function that is invariably fatal.  Dr. Maniatis described the need for a change from the old model of 
doing research where there was competition at every level.  There have been dramatic advances in 
gene discovery for ALS, which should lead to better mechanistic understanding of the disease.  
Consortium-based models of research hold the promise to drive productive research.  The Columbia 
University Medical Center effort led by David Goldstein is funded entirely by Biogen in a pre-
compete mode.  Each party involved (academics, pharmaceutical companies, etc.), will 
independently analyze the data and have ownership of any intellectual property that they develop.  
They will be doing genomic whole exome sequencing analysis of every ALS patient seen at 
Columbia and hope to identify correlations between phenotype and genotypes to stratify patients 
for clinical trials, produce induced pluripotent stem cells, and do post-mortem tissue analysis.  
They currently have 87 patients enrolled and they will follow these individuals from diagnosis with 
monitoring and sequencing.  The New York Genome Center has established the Center for 
Genomics of Neurodegenerative Diseases (CGND) supported by ALSA and the Tow Foundation and 
led by Dr. Hemali Phatnani with Dr. Darnell, Dr. Maniatis, and Dr. Goldstein as advisors.  The goal 



 
of NYGC’s CGND is to identify mutations underlying neurodegenerative diseases by performing 
whole genome sequencing (WGS) and RNA-seq on disease samples.  They have created a uniform 
system for clinical annotation and collection and will integrate the sequencing data with clinical 
profiles.  CGND has established a publically accessible data warehouse for the WGS and RNA-seq 
data and will also participate in outreach endeavors.  Dr. Maniatis highlighted the importance of 
cooperation between the ALS non-profits and the utility of engaging patients. 

 
Howard Zucker, MD, JD 
Commissioner of Health for New York State 

• Dr. Zucker introduced ethical concerns raised by genomics.  He started by introducing the idea of 
genomics creating patients before their time, or the “unpatient.”  Patients now can be 
distinguished by genes rather than by phenotype or clinical characteristics.  Because there is 
precedence for misuse of medical information, there is a need to protect patients from 
discrimination in areas such as employment and insurance coverage.  Also, a person’s fate is not 
completely genetic and environmental factors contribute to outcomes.  Dr. Zucker cautioned that 
genomic information could lead to anxiety, to alter life choices, to stimulate preventive care, and to 
influence family members.  The need for genomic information to be private was partially addressed 
by the Genetic Information Nondiscrimination Act that prevents employers and insurers from 
discriminating.  There is also a debate about the property rights of genes and genomic information.  
New York State is a national leader in genomics research and has committed $105 million to the 
New York Genome Center and is helping link its efforts to the University of Buffalo.  Dr. Zucker 
stressed that the ethical implications of genomics are real and serious and that the time is now to 
devise ways to use it appropriately.  Genomics is information that can shape the way we think of 
ourselves and impact who we become and who we are. 

 
Nancy Wexler, PhD 
Higgins Professor of Neuropsychology, Columbia University College of Physicians and Surgeons, 
President, Hereditary Disease Foundation 

• Dr. Wexler began by stressing the importance of ethical considerations of genomics and described 
her role in leading that effort as part of the Genome Project as invited by Dr. Watson.  Dr. Wexler 
studied the genetics of Huntington’s Disease as part of the Gene Hunters Consortium and in 1983 
they described the first DNA marker for any genetic disease.  At Weill Cornell Medical Center, pre-
implantation genetic diagnosis (PGD) is utilized by 25% of in vitro fertilization patients and in 1993 
the first PGD baby was born.  PGD is a single-cell (blastomere) genetic analysis that can be done 
between 3-5 days after fertilization.  This is an improvement in timing as compared to chorionic 
villus sampling or amniocentesis, which are performed between 11-16 weeks into a pregnancy.  
The use of PGD can help avoid therapeutic abortion.  They have also developed a non-disclosing 
PGD where patients are not informed about the number of embryos harvested or transferred to 
prevent disclosing the patient’s own genetic makeup.  New generations of PGD are being 
developed to incorporate new generations of technologies. 

 
Rahul Satija, PhD 
Core Member and Assistant Investigator, New York Genome Center, Assistant Professor, NYU 

• A microscope can take high-resolution images, but from a molecular perspective it is very low 
resolution.  Dr. Satija likened cells within a tissue to pieces of fruit within a fruit salad.  In a 
standard RNA analysis, the fruit salad would be blended before it was sequenced and it would be 
difficult to ascribe gene expression signals to individual pieces of fruit after the fact.  Traditionally, 
researchers use a mix of roughly 1 million cells as input to RNA-seq, but Dr. Satija has developed 
methods to sequence one cell at a time.  They first used this technology to study cells they thought 
would be homogeneous and found that while housekeeping genes were similarly expressed, there 



 
was a difference in the expression of immune response genes pointing to the observation that 
groups of cells respond differently to stimuli.  In this and other analyses, Dr. Satija was able to 
uncover groups of cells that they didn’t know existed, including a new rare population of dendritic 
cells in human blood.  This kind of analysis is widely applicable and advances such as the 
development of a method called Drop-seq allow for the processing of 10,000 cells/hour at a cost of 
less than 5 cents per cell, thousands of times less expensive than their initial protocols.  Dr. Satija 
hopes to apply these techniques to study questions such as tumor heterogeneity and the 
complexity of autoimmune responses in diseases such as rheumatoid arthritis. 

 
Harold Varmus, MD 
Professor of Medicine, Weill Cornell Medical College, Senior Associate Core Member, New York 
Genome Center 

• President Obama’s Precision Medicine Initiative (PMI) echoes the findings of the 2011 report from 
the Institute of Medicine report “Toward Precision Medicine.”  Cancer is the starting point for the 
PMI, but it has critical differences from other genetic diseases.  For instance, it typically results 
from the culmination of multiple mutations, is mostly somatic, is highly varied between cases, 
contains many “passenger” mutations, and displays ongoing evolution as it is under selection for 
growth, immortality, and other factors.  While Gleevec (imatinib) in 1999 provided a drug to target 
an oncogenic enzyme in chronic myeloid leukemia to kill cancer cells, Dr. Varmus cautioned the 
audience not to be misled by the “ease” of this story. The Cancer Genome Atlas (TCGA), has 
demonstrated that genotypes are complex, heterogeneous, and subtype-defined, that there are 
many kinds and degrees of genomic change, that “mutational signatures” reveal environmental 
exposures, and that information can guide cancer research, clinical trials, and patient care.  Cancer 
genomes are complex and every tumor is different.  Acquired resistance to targeted therapies is 
often due to mutations in the targeted protein itself, although “by-pass” pathways have also been 
described.  There are new designs of clinical trails based on molecular information where patients 
are grouped by altered genes instead of tumor sites.  This could be further advanced to therapies 
based on gene pathways instead of genes individually.  By examining exceptional responders, 
retrospective analysis can also drive future therapeutic protocols.  Immunotherapy has also 
emerged as a frontier in cancer treatment.  Monoclonal antibodies (mAbs) to abnormal proteins on 
the surface of cancer cells and toxic designer mAbs present new treatment options.  Also, 
manipulation of T cells by the introduction of chimeric antigen receptors or by inhibiting immune 
checkpoints presents an opportunity to target a breadth of tumor types, define target antigens, and 
take advantage of the diversity of mutations by generating better immune responses.  Dr. Varmus 
presented that the next steps would be to: (1) characterize more tumors, (2) analyze single cells, (3) 
develop liquid biopsy techniques for cancer cells and DNA, (4) improve pre-clinical models, (5) 
advance combination therapies, and (6) create tools to learn from the data and better disseminate 
information – such as the National Cancer Institute Genomic Data Commons and Cloud 
Computation. 

 
Herb Pardes, MD 
Executive Vice Chairman, New York-Presbyterian 

• Dr. Pardes closed the day by highlighting several key themes: (1) scientists working more 
collaboratively is more productive, (2) New York has a key asset of diversity, (3) international 
involvement is necessary, (4) better funding support from the NIH is a priority, (5) communicating 
genomics and healthcare to the public is important, (6) there is great promise for genomics and the 
general population needs to demand it, and the (7) appropriate genetic counseling is critical.  Dr. 
Pardes encouraged continued collaboration and better communication so that we can see the 
benefit that science can bring. 


