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Michelle Whirl-Carrillo, Assistant Director, PharmGKB, Stanford University School of Medicine

8:25a

Chris Mason, Assistant Professor, Weill Cornell Medical College

8:50a

Identification of Mendelian Disease Variants from Whole Genome Sequencing Data

Order Proceedings

Other Conferences

Ali Tork amani
Director of Genome Informatics and Drug Discovery
Assistant Professor of Integrative Structural and Computational Biology
The Scripps Research Institute

Recent genome sequencing studies have demonstrated the potential for rapid and relatively inexpensive molecular diagnosis
and treatment prioritization in genetically heterogeneous, previously characterized diseases and diagnostic odyssey cases. Of
the ~100 patients successfully diagnosed by the NIH Intramural Undiagnosed Disease Program – ~83% correspond to known
disease-gene relationships, ~15% correspond to novel gene associations with described diseases, and only 2% correspond to
previously unknown diseases. Accurate and highly automated analysis of genomic data for the identification is diseasecausative variants is an essential component to the discovery of novel disease causative variants and for the penetration of
genome sequencing technologies into routine clinical practice. In this presentation, Dr. Torkamani will discuss computational
methods for the identification of disease-causative mutations, with a focus on a suite of computational tools named SGADVISER (genomics.scripps.edu/adviser) for genome interpretation. Dr. Torkamani will present a driving example of the
successful molecular diagnosis of a previously unknown and complex movement disorder through combined whole exome
(WES) and whole genome (WGS) sequencing with functional confirmation of the disease causative variant.
9:15a
W. Richard McCombie
Professor
Cold Spring Harbor Laboratory

Featured Presentation
9:40a
Frank Lee
Senior Certified Solution Architect,
Technical Advisor for Life Sciences
IBM

10:10a

Morning Networking & Coffee Break

Clinical Trial Design for Personal Genomics
Moderator: Dongliang Ge, Director Bioinformatics, Gilead Sciences

10:45a

Pharmacogenomics Strategies in Precision Medicine

Dongliang Ge
Director Bioinformatics
Gilead Sciences

Utilizing pharmacogenomic strategy to develop clinical biomarker and companion diagnostics has been increasingly important
in the pharmaceutical industry. Using real-world examples, this talks covers several of the most important bioinformatic
considerations in this strategy.
How do we efficiently manage the large amount of data at differnet levels of precison to ensure a seamless data flow?
How do we annotate and present these data to make it more comprehensible and deliverable?
How do we design and execute the associated clinical trials more efficiently?

11:10a

Using Really Big Data: Bridging patient, clinical and genomic data to drive clinical research

Andreas Kogelnik
Founder and Director
Open Medicine Institute

The rapid increase in the volume of patient, clinical and genomic data is demanding new paradigms for research and clinical
information management. Still, clinical outcome data particularly in the area of chronic diseases is hard to come by. Social
media and biotechnology are changing the paradigm of clinical research through large scale integration of clinical, phenotypic
and genomic level data. In collecting over 500,000 data points per patient at any given moment and linking them to patient
outcomes; data integration platforms are becoming a requirement for understanding clinical issues, discovery of new
information, engagement of patients and providers, and design of clinical research programs. Innovative use of such platforms
in oncology, cardiology, immunology and chronic diseases will be discussed.
11:35a

Lincoln Nadauld, Instructor, Medicine - Oncology, Stanford University School of Medicine

12:00p

Lunch on Your Own

Advances & Challenges in Genome Assembly & Pan Genome Analysis
Moderator: Lori Snyder, Reader in Biotechnology, Kingston University
1:45p

Prognostic Changes in T-Cell Receptor Repertoires During Immunotherapy Cancer Treatment Revealed by NGS

Martin Moorhead
Vice President, Computational Biology & Informatics
Sequenta

We have developed a novel sequencing assay, LymphoSIGHT, which leverages the advances in throughput and cost of DNA
sequencing to measure in great detail the repertoires of T-cell and B-cell immune receptors. This method involves universal
amplification of antigen-receptor gene segments and enables identification of all clonotypes present in a sample down to a
frequency below 10-5.
Cancer treatment using immunotherapy involves some form of manipulation or stimulation of a patient’s T-cells to make them
more effective at eliminating cancer cells. We have used the LymphoSIGHT assay to investigate changes in T-cell repertoires
that occur during immunotherapy with a goal to gain insight into the mechanisms of antitumor activity as well as in order to
provide a prognostic test that will enable the stratification of patients into responders and non-responders at an early stage of
treatment.
We used this technology to assess serial samples from a vaccination clinical trial for mantle cell lymphoma patients in first
remission. This trial involved an autologous CpG-stimulated tumor cell vaccine along with high dose therapy and autologous
peripheral blood stem cell transplant. We have identified specific clonotypes whose dynamics in the blood is consistent with
them being responsive to vaccine treatment. The number of these clonotypes significantly correlates with minimal residual
disease and clinical outcome.
Benefits
• How to measure immune cell receptor repertoires using NGS
• Investigation of T-cell repertoire changes during cancer immunotherapy treatment
• Identification of specific clonotypes that are responsive to vaccination
• Prognostic value of approach demonstrated with mantel cell lyphoma clinical data

2:10p

Meeting the Challenge of “Sequencing for All”

Lori Snyder
Reader in Biotechnology
Kingston University

Kingston University was the first in London to have an Ion Torrent Personal Genome Machine. Unlike many other institutions,
our next-generation sequencing machine was purchased from our teaching budget, with the specific aim to use it as a focus of
our undergraduate teaching and student projects, as well as for our research into bacterial pathogens. Arriving in 2011, the first
two users were an undergraduate who had just completed her second year and a Masters student who had just completed the
taught aspect of her program. Three years on, the Kingston University Personal Genome Machine has provided 25 research
projects for students within my research group, with many more under other supervisors in my School. We explore the
challenges that have presented themselves during our time with the Personal Genome Machine and how we have ensured we
are able to provide the Ion Torrent promise of Sequencing for All for our students. Presented is the outcome of student
research, including a novel means of phase variation in the Neisseria spp. and a novel serogroup of Neisseria meningitidis
containing duplications of key virulence genes. We highlight the lack of need for specialist laboratory skills in use of the
Personal Genome Machine, especially with the recent addition of the One Touch 2 to our pipeline. We also explore data
analysis that has been developed in concert with students that is inexpensive, intuitive, and informative, as well as being able
to tackle bacterial genomes with scattered repeats that tend to complicate assembly.
2:35p

Metagenomic sequence assembly on short peptide sequences

Youngik Yang
Staff Scientist
J. Craig Venter Institute

Metagenomics extends the power of genomic analysis to entire communities of microbes, bypassing the need to isolate and
culture individual bacterial community members. In this paradigm, DNA is extracted and sequenced directly from an
environmental sample. Because of cost effectiveness, next generation sequencing (NGS) technology is routinely used in
metagenomics studies. The deep coverage of sequence reads from NGS compensates for a limitation due to the short read
length. The massive array of sequence data from an environmental sample provides rich information to understand the
microbial community. On the other hand, many new challenges are also exposed such as unknown taxonomic origins and
abundance distributions, sequence variations, and non-uniform sequencing depths. Due to these confounding factors, the
computational challenge of reconstructing genomes from metagenomic reads is very challenging, with nucleotide assembly
often resulting in fragmented contigs. Furthermore, many read sequences remain unassembled. Owing to the poor assembly,
subsequent downstream analyses, including analysis of protein sequences in these data, become challenging and unreliable.
To address this problem, we introduced a short peptide sequence assembler (SPA) which directly assembles short peptide
reads and reconstructs complete protein sequences. SPA assembles protein sequences from a de Bruijn graph based on an
amino acid alphabet, built from these short peptides.
SPA has been tested on multiple simulated and real data sets and it out-performed a competing strategy, gene prediction
after assembly on nucleotide reads, in multiple criteria such as accuracy, read assembled rate, and chimera rate.
1. New approach in metagenomics sequence analysis.

Data Integration
Moderator: Rui Chen, Postdoctoral Scholar, Snyder Lab, Department of Genetics, Stanford University School of Medicine
3:00p

Moving Bioinformatics and ‘Big Data’ into Medicine: The Emergence of ‘Psychiatric Pharmacogenomics’

Brian Athey
Michael A. Savageau Collegiate Professor and Chair, Dept. of Computational Medicine & Bioinformatics
University of Michigan

Psychiatric Pharmacogenomics has been demonstrated to have value to patients suffering with Treatment Resistant
Depression (TRD). This method utilizes Single Nucleotide Polymorphisms (SNPs) and Copy Number Variants (CNVs) in a
defined base set of Pharmacokinetic and Pharmacodynamic genes. This ‘combinatoric genotype’ is then related to a patient’s
drug metabolizing phenotype, allowing personalization of drug treatment to be offered by the physician to the affected patient,
many of whom have failed earlier treatment. Recent studies using a novel epigenomic annotation capability, applied to
pharmacogenomic-based Genome Wide Association Studies (GWAS) and Psychiatric Association Studies, have yielded a
family of new potential intragenic markers that are involved in regulating existing and newly suggested pharmacometabolic
response elements. This appears to be a form of chromatin-based epigenomic gene regulation. Novel use of the NIH

Epigenome Roadmap and the Allen Brain Atlas are featured in the analysis. This response is suggested to occur at the level
of stratified populations of individuals, with a broad range of mapping to persons with mood disorders and also drug addiction
behaviors. Experiments to validate these epigenomic “locus control region” markers at the microscopic and functional neuroimaging levels are currently being planned, to be implemented on the tranSMART data integration and analysis platform.
Prototypes of this ‘Big Data’ translational bioinformatics system will be shown.
3:25p

Afternoon Networking & Coffee Break

4:00p

Applying NGS in a Translational and Clinical Research Setting: Interpretation Through Data Integration
Elia Stupka, Co-Director, Center for Translational Genomics and Bioinformatics, San Raffaele Biomedical Science Park
Significant advancement of high-throughput technologies were seen in the past few decades, which allows us to study
biological processes in unprecedented molecular detail. These technologies facilitate acquisition of quantitative information
from a large number of biomolecules, which enables physicians and scientists to understand physiological states and health
changes with high-resolution molecular insights. To showcase the potential power of longitudinal omics profiling in indicating
real-time physiological states, we performed an integrative Personal Omics Prmofile analysis (iPOP) study on a generally
healthy individual during a course of 3.6 years (to date, with the first 14 months published). We obtained integrative information
(genome, transcriptome, proteome, metabolome and autoantibodyome) from our volunteer subject, and the integrative multimolecule-type profiles identified concurred with his physiological state changes, including two viral infections as well as the
early onset of Type 2 Diabetes. Our iPOP approach provides a comprehensive view of the biological molecules and pathways
involved in physiological state changes, which becomes especially important in the case of disease onset and progression.
The comprehensive iPOP profiles obtained will further facilitate identification of disease-associated molecular signatures,
which will bring us steps closer towards molecular personalized health monitoring, early diagnostics and precision medicine.

4:25p

Scalable Data Management Infrastructure for Reproducible Life Science Research

Vas Vasiliadis
Director Products, Communications and Development
Computation Institute, University of Chicago and Argonne National Laboratory

Genomics research teams in academia and industry are increasingly limited at all stages of their work by large and unwieldy
datasets, poor integration between the computing facilities they use for analysis, and difficulty in sharing analysis results with
their customers and collaborators. The seemingly mundane tasks of moving and sharing data are becoming a significant
bottleneck to scaling research workflows. Further, research teams are increasingly distributed, presenting many technical
barriers to collaboration. The presentation will review issues with current approaches and describe emerging best practices for
managing genomics data through its lifecycle. Globus Genomics, an end-to-end NGS analysis service with highly scalable
research data management capabilities, will be used as an exemplar. The system combines data management capabilities of
Globus and the flexibility of the Galaxy framework with the scale of Amazon Web Services to provide researchers and core
labs at various universities with an integrated solution to meet their rapidly growing genomics analysis needs. The emphasis is
on providing the researcher with a high degree of flexibility to inspect, customize, and configure NGS analysis tools and
workflows, and share findings with collaborators. Brief cases studies illustrating the impact of this technology on genomics
labs and NGS cores will also be presented. The objective is to provide an overview of the relevant technologies, to better inform
decisions regarding data management infrastructure. Practitioners will gain an understanding of the technical and economic
tradeoffs they must consider when developing and deploying such infrastructure.
4:50p

Global Analysis of Signaling Networks

Jiang Qian
Associate Professor, Oncology Center
Johns Hopkins University

The landscape of human phosphorylation networks has not been systematically explored, representing vast, unchartered
territories within cellular signaling networks. Although a large number of in vivo phosphorylated residues have been identified by
mass spectrometry-based approaches, assigning the upstream kinases to these residues requires biochemical analysis of
kinase-substrate relationships (KSRs). Here, we developed a new strategy, called CEASAR, based on functional protein
microarrays and bioinformatics to experimentally identify substrates for 289 unique kinases, resulting in 3,656 high-quality
KSRs. We then generated consensus phosphorylation motifs for each of the kinases and integrated this information, along
with information about in vivo phosphorylation sites determined by mass spectrometry, to construct a high-resolution map of
phosphorylation networks that connects 230 kinases to 2,591 in vivo phosphorylation sites in 652 substrates. The value of this
dataset is demonstrated through the discovery of a new role for PKA downstream of Btk during B cell receptor signaling.
Overall, these studies provide global insights into kinase-mediated signaling pathways and promise to advance our
understanding of cellular signaling processes in humans.
5:15p

NDEx, the Network Data Exchange: Bridging the Knowledge Gap for Commercial and Academic Collaboration on
Biological Networks

Dexter Pratt
NDEx project Director
Ideker Lab UCSD / Cytoscape Consortium

NDEx is an emerging software platform and public portal for collaboration and publication for scientists and organizations
working with biological networks of multiple types and in multiple formats. This talk presents key features of the NDEx portal
and the underlying open-source server software. The facilities of the beta version of the NDEx portal, the use of the NDEx
REST API via Cytoscape and other applications, and the coordination of private NDEx servers with the public portal will be
discussed. The status of NDEx in collaborations with other organizations and the use (or development) of standards will be
summarized.
Benefits - Learn about:
• NDEx can contribute to your bioinformatics architecture
• Application development opportunities with this infrastructure
• Knowledge sharing using networks

Oral Presentations
5:40a

To be considered for an oral presentation, please submit an abstract here by May 19, 2014. Selected presentations will be
based on quality of abstract and availability. Presentation slots fill up fast so please submit your abstract ASAP.
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8:00a

Integrative analyses for drug discovery programs

Deepak Rajpal
Director Computational Biology, QSCI Computational Biology(US), R & D Projects Clinical Platforms &
Sciences
GSK

Data integration is critical for disease understanding and program progression for drug discovery. We will share an example of
data integration by starting with clinical transcriptomics data from a disease area and present an integrative analysis strategy
for target selection and drug repurposing.

Data Integration
Moderator: Rui Chen, Postdoctoral Scholar, Snyder Lab, Department of Genetics, Stanford University School of Medicine
8:25a

A Computing Infrastructure to Bridge the Gap between Preclinical and Clinical Studies

David Merberg
Translational Bioinformatics
Takeda Pharmaceuticals International

Translational medicine aims to expedite the development of novel therapies or medical procedures beginning with advances in
basic research. Given the current information-intensive nature of pharmaceutical development, translational medicine requires
a data management platform and data analysis tools that can accommodate results from both preclinical (animal model, cell
culture) and clinical studies. Takeda Pharmaceuticals International Co. has used the tranSMART platform to build such an
infrastructure. It includes data types such as cell line drug sensitivity, clinical results, gene expression, SNP, and gene copy
number. Several case studies utilizing this platform will be presented: identifying gene expression signatures in cell lines
predictive of drug sensitivity, correlating gene expression and gene amplification in patient studies, and building a predictive
model for drug sensitivity in patients using cell line data.

8:50a

Integrative Genomics Strategies for Pharmacogenomics

Xia Yang
Assistant Professor, Department of Integrative Biology and Physiology

University of California Los Angeles

Recent advances in genomic technologies have enabled the generation of large, multi-omic datasets representative of genetic,
transcriptomic, epigenomic, metabolomic, and proteomic information. These efforts have yielded scores of genetic variations,
genes, or gene products that are associated with drug metabolism or drug response. However, the large volume and
complexity of these diverse datasets impose computational challenges and the biological insights obtained from individual
datasets remain limited. In the past few years, we and collaborators have developed various integrative genomics approaches
to leverage genetic variation, functional genomics (such as genetics of gene expression), pathways, and molecular networks
to assist with our underlying of complex human physiology such as drug metabolism. We have applied such strategies to a
spectrum of drug metabolizing enzymes to discover novel functional genetic variations that affect the expression or activities of
these enzymes as well as to define the regulatory pathways/networks of genes involved in drug metabolism and toxicology. In
this talk, I will introduce various integrative genomics methodologies and their applications in the fields of drug metabolism and
pharmacogenomics. The talk will serve to increase the awareness and utilization of these data integration methodologies,
enhance the understanding of the principles behind the approaches, and illustrate their great potential to further our
understanding of inter-individual variability in drug efficacy and toxicity and eventually help direct personalized medicine.
9:15a

Deriving Knowledge from Big Data - The Library of Integrated Network-based Cellular Signatures (LINCS)
Information FramEwork (LIFE)

Stephan Schurer
Assoc. Prof, Department of Pharmacology, Miller School of Medicine
University of Miami

The NIH-funded LINCS consortium is producing extensive dataset of cellular response signatures to a variety of small molecule
and genetic perturbations. We have been developing the LINCS Information FramEwork (LIFE) – a specialized knowledgedriven search system for LINCS data. Founded in solid metadata standards and a semantic knowledge model, LIFE facilitates
searching, exploration, and reporting of multidimensional LINCS data including transcriptional profiling, biochemical profiling,
cellular toxicity profiling and various other cellular responses. LIFE's architecture and complementary advanced technologies
to store and search diverse data facilitate flexibility of data types and formats and also scalability. The LIFE ontology
formalizes biomolecules, model systems, results, and other concepts related to LINCS data, and enriches LINCS content
based on asserted and inferred knowledge. Using the underlying LIFE knowledge model allows querying and exploration of
LINCS content based on a variety of relevant concepts in an easy way.
9:40a

Integrating Exome Sequencing, mRNA-seq, and microRNA-seq to Identify Genes and Mechanisms in Optic Nerve
Degeneration

Terry Gaasterland
Professor, Computational Biology and Genomics
University of California, San Diego

In glaucoma, progressive optic nerve degeneration can lead to irreversible vision impairment and eventual blindness, despite
treatment. Genetic causes and influences are not yet clear in primary open angle glaucoma (POAG), the most prevalent form
of the disease in North America, Europe, and several other parts of the world. The genetics of POAG are complex; to date, no
single causative genomic variant has been established as causing the disease.
Genome-wide sequencing of exons from protein coding and non-coding genes in 333 patients with primary open angle
glaucoma revealed over 100 associated SNP sites in over 70 genes. To rank and prioritize genes and generate hypotheses
about molecular mechanisms disrupted by associated variant sites, mRNA and small RNA (microRNA) were sequenced from
ocular tissues relevant to the disease.
Analysis protocols and techniques for integrated data interpretation to construct putative regulatory networks underlying
disease will be discussed. The approach revealed two strong candidate models explaining neurodegeneration in POAG. Data
collection and analysis methods are generally applicable beyond glaucoma to other chronic, progressive diseases associated
with aging.
10:05a

Morning Networking & Coffee Break

10:40a

Towards Precision Medicine with Integrative Personal Omics Profiles

Rui Chen
Postdoctoral Scholar, Snyder Lab, Department of Genetics
Stanford University School of Medicine

Significant advancement of high-throughput technologies were seen in the past few decades, which allows us to study
biological processes in unprecedented molecular detail. These technologies facilitate acquisition of quantitative information
from a large number of biomolecules, which enables physicians and scientists to understand physiological states and health
changes with high-resolution molecular insights. To showcase the potential power of longitudinal omics profiling in indicating
real-time physiological states, we performed an integrative Personal Omics Profile analysis (iPOP) study on a generally
healthy individual during a course of 3.6 years (to date, with the first 14 months published). We obtained integrative information
(genome, transcriptome, proteome, metabolome and autoantibodyome) from our volunteer subject, and the integrative multimolecule-type profiles identified concurred with his physiological state changes, including two viral infections as well as the
early onset of Type 2 Diabetes. Our iPOP approach provides a comprehensive view of the biological molecules and pathways
involved in physiological state changes, which becomes especially important in the case of disease onset and progression.
The comprehensive iPOP profiles obtained will further facilitate identification of disease-associated molecular signatures,
which will bring us steps closer towards molecular personalized health monitoring, early diagnostics and precision medicine.

Technical Advances in Data Visualization, Processing & Storage
Moderator: Paul Retjo, Director and Head Computational Biology, Oncology Research Unit, Pfizer
11:05a

Small RNA-based Therapeutics For HIV/AIDS

John C. Burnett
Assistant Research Professor, Department of Molecular and Cellular Biology
Beckman Research Institute of City of Hope

RNA-based therapeutics offer versatility and unique properties that make them attractive drug candidates. Our lab focuses on
developing RNA aptamer and small interfering RNA (siRNA) chimeric molecules as novel biological therapeutics. In addition to
these systemically delivered aptamer-siRNA drugs, we are using lentiviral vector based approaches as a platform to deliver
anti-HIV siRNAs and RNA decoys. Such vectors can be transduced in hematopoietic stem cells (HSC) to generate an HIVresistant immune system in the HSC recipient. Our recent work has focused on creating potent yet safe methods of
expressing multiple small RNAs, including the modification of the natural MCM7 microRNA expression cassette to express
three anti-HIV siRNAs.
For our siRNA therapeutics, we use Solexa deep sequencing to understand how the 21-mer siRNAs and Dicer substrate
siRNAs are processed and retained by the RNA interference machinery. From these studies, we have identified patterns of
nucleotide removal and non-template addition to the 3’-ends of the siRNA guide strand. We are now exploring the effects of
these modifications to the stability and potency of the siRNA guide strands. We are also developing RNA aptamers through a
selection process known as cell-based SELEX. However, we have incorporated Solexa deep sequencing into this protocol to
characterize our RNA aptamer library after each selection to identify particular RNA sequence motifs that impart the desired
aptamer binding properties. These improvements have led to enhanced enrichment for aptamers with high affinity and
specificity.
•
•
•
•
11:30p

Targeted delivery of aptamer-siRNA chimeric molecules to HIV-infected or HIV-susceptible cells
Expression of small therapeutic RNAs from an endogenous miRNA platform
Generation of HIV-resistant immune system using vector-transduced HSCs
Solexa deep sequencing to characterize siRNA processing and aptamer library diversity

From Data-analytics to Data-applications: How Linked-Visualization and Linked-Data Enable a New Generation of
Collaborative Life-Science Applications

David King
Founder
Exaptive Inc.

This talk proposes a new approach to solving one of the paramount challenges of gaining valuable insight from complex data
environments – the integration of not only distributed and disparate data, but also the integration of diverse, specialized, and
often siloed scientists and their diverse analytical tools and visualization techniques. Traditional tightly-coupled software
systems are ill-equipped to handle such a dynamic landscape. This talk will explore novel loosely-coupled modular
approaches that leverage both linked-data and linked-visualization in support of a new breed of highly interactive, visualizationbased, hypothesis-generation applications.
The technical details of this talk will be balanced by real-world use-cases, including how these sorts of interfaces are being
applied in the search for cures to Multiple Sclerosis and Cancer, by both for-profit pharmaceutical companies and non-profit
research institutions, including a look at how The Accelerated Cure Project is leveraging hybrid visualization techniques to
provide a next-generation interface to their unique biosample repository. A goal of the talk will be to strike a balance between
the macro and micro views of modular data-visualization development to provide attendees with two sets of useful takeaways.
At the macro level, the audience will be exposed to a generic architecture for combinatorial interactive interface development

that can inform some of their future design decisions. At the micro level, the audience will be introduced to some specific
linked-data and visualization techniques - exploratory interfaces that are both thought-provoking and inspiring for the attendees’
future work.

11:55p

Genomic Data Management as Research Enabler

Stefano Ceri
Professor, Dipartimento di Elettronica, Infomazione e Bioingegneria
Politecnico di Milano

- We present a Genometric Query Language (GMQL) for querying NGS experimental data and annotations, based on a
Genomic Data Model which provides format independence.
- The system architecture integrates with LIMS through data production pipelines; queries are translated into Pig-Latin and
executed on standard Hadoop clouds.
- We show usage on ENCODE datasets.
BENEFITS
- Revolutionary approach to genomic data management
- Effective integration of local data as resulting from experimental pipelines at genomic research centers with world-wideavailable datasets
- Optimized performances on very large genome-wide datasets
- Soon available as a resource for public download
12:20p
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