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Preface 

 

The “Frontiers in Predictive Oncology and Computing” series of meetings is supported primarily through 

the Biological Applications of Advanced Strategic Computing (BAASIC) initiative launched by the 

Department of Energy’s (DOE) Lawrence Livermore National Laboratory. The BAASIC program is itself a 

component of DOEs overarching Computational Predictive Biology program and focuses on exploring 

the opportunities and challenges involved in bringing together advanced computing and the life 

sciences. The goal of this synthesis is to apply the power of extreme computing, big-data analysis, and 

the explosion of knowledge in life sciences to make possible predictive simulations of human biology 

and, within that framework, transform the promise of predictive oncology into a reality guiding the 

clinical care of cancer patients. Realizing this goal requires the creation of a new generation of 

simulation tools and analytical approaches able to address research challenges of unprecedented 

complexity.   

The participants in the July 2016 meeting represent a wide range of organizations, including private-

sector entities such as the Intel Corporation, academic institutions such as Columbia University and the 

University of Chicago, major federal agencies such as the National Cancer Institute(NCI) and the DOE, 

and several national laboratories including Lawrence Livermore, the  Oak Ridge National Laboratory,  the 

Argonne National Laboratory, the Los Alamos  National Laboratory, and the Frederick National 

Laboratory for Cancer Research. A principal goal of this meeting was to assess the opportunity of 

fostering the growth of a multidisciplinary, collaborative community with varied interests converging 

around the intersection of extreme-scale computing and basic, translational, clinical, and population-

level cancer research. 

Many, if not most, of the participants are active in a number of interrelated national-level research 

programs and initiatives that provide a context in which research into the current and future 

computational requirements of predictive oncology can flourish. The most relevant of these programs 

include not only BAASIC, but also the Precision Medicine Initiative (PMI) and Precision Medicine 

Initiative for Oncology(PMI-O), the Cancer Moonshot, the National Strategic Computing Initiative (NSCI), 

and the Joint Design of Advanced Computing Solutions for Cancer (JDACSC) collaboration. 

PMI-O, a component of the presidential Precision Medicine 

Initiative led by the NCI, emphasizes incorporation of individual 

patient characteristics in decisions for treatment, including efforts 

to increase understanding of treatment resistance, extending use of 

patient-derived models, and establishing a knowledgebase 

integrating genomic and patient outcomes. A prominent example 

that embodies the promise of precision medicine for cancer is the 

National Cancer Institute (NCI) Molecular Analysis for Therapy 

Choice (NCI-MATCH) trial. This multi-institutional clinical trial 

analyzes the genomes of patients’ tumors to determine whether 

they contain abnormalities for which a targeted drug exists and 

assigns treatments based on the abnormality. The JDACSC 

collaboration builds upon this PMI-O foundation and the DOE 

Exascale Computing Initiative to establish a joint effort by the DOE 

and the NCI, extending to other federal agencies and private-
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sector organizations to address complex, compute-intensive cancer challenges defined by the NCI with 

next-generation technology and architecture shaped by computational approaches developed by the 

DOE. A key objective of the initiative is to develop scalable and exascale-ready tools, algorithms, and 

capabilities to enable predictive methods for precision oncology.  

 

Within the JDACSC collaboration, the DOE will concentrate on co-design research coordinated with 

specific research challenges defined by the NCI. In modeling and simulation, DOE efforts focus on multi-

scale, multi-physics code frameworks that are well suited for exascale architectures and high-

performance computation of molecular dynamics, building uncertainty quantification into simulation 

ensembles. In data sciences, efforts will include work on scalable data structures adaptable to exascale-

based architectures and data analytics. This collaborative program has several key goals: 

 

 Advance high-performance computing in conjunction with accelerating the NCIs efforts to improve 

and expedite the development of new targeted therapies for cancer patients; 

 Produce an unprecedented scale of dynamic simulation for the RAS oncogene to facilitate drug 

discovery and development; and 

 Apply real-time big data analytics to the cancer registry databases, payer databases, and other 

related national databases to continuously optimize cancer therapies. 

 

The program integrates data and scientific inquiry in new ways, leading to future innovations and 

advances by bringing computational and data scientists together with cancer researchers, both 

experimental and computational biologists. Following the Exascale Computing Leadership Act, JDASC is 

designed to exemplify the efficient use of multiple, often complementary government resources to 

ensure U.S. technical pre-eminence in computing.  

 

The JDACSC collaborative effort, formalized in a memorandum of understanding signed June, 2016, 

reflects commitments between the DOE and the NCI to collaborate strategically and create 

opportunities that each agency could not accomplish alone. This is also the broad goal addressed by the 

NSCI, that is designed to create a cohesive, multi-agency strategic vision and federal investment 

strategy, executed in collaboration with industry and academia, to maximize the benefits of high-

performance computing for the United States. 
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Section 1 – Executive Summary 

The “Frontiers of Predictive Oncology and Computing” meeting was based on the premise that, through 
the collaborative development of a shared, extreme-scale information ecosystem, advanced algorithms, 
and new classes of computing, it is feasible to accomplish a transformation in our understanding of 
cancer biology, the discovery and development of molecularly targeted therapeutic agents, and 
ultimately cancer patient care and outcomes. 

The Intel Corporation welcomed representatives from the National Cancer Institute (NCI), the 

Department of Energy (DOE) and its national laboratories, other government agencies, industry, 

academia, and the wider cancer community to the initial1 “Frontiers of Predictive Oncology and Send 

Computing,” meeting, which was held on July 12-14, 2016 in Washington, D.C.  

 

Nearly one hundred scientists, clinicians, and computational experts gathered for two and one-half days 

to share perspectives on how advances in extreme-scale computing and their applications in the life 

sciences are opening up a new universe of challenges and opportunities in exploring the complexities of 

cancer biology and clinical care. Given the variety of domains represented—including disciplines ranging 

from physics to artificial intelligence to cancer clinical care—the meeting provided a rare opportunity to 

begin building a collaborative, multidisciplinary community around high-performance computing and 

predictive oncology. 

 

Meeting participation included leaders from the Vice President’s Cancer Moonshot Initiative, five 

national laboratories, the NCI, FDA, Department of Defense, leading academic universities, major cancer 

centers, and major industry leaders from information technology, clinical diagnostics, and pharma.  

 

Panel and plenary sessions brought to light multiple efforts across the organizations, highlighting 

opportunities to improve patient outcomes and understanding of cancer. The challenges and 

opportunities involved common themes in four distinct but interrelated contexts:  

 

 Patient – opportunities and challenges in which the patient is closely involved; 

 Organizational – opportunities and challenges involving multi-organizational efforts; 

 Data – opportunities and challenges involving data access, sharing, and management; and 

 Technology – opportunities and challenges profoundly influenced by the rapid expansion of 

technological capabilities. 

A clear theme throughout the panel and plenary sessions was the tremendous need for integrated and 

coordinated efforts across these domains, strongly aligning with preliminary insight into the areas of 

interest and need expressed by the Cancer Moonshot Initiative. 

                                                           
1 The first BAASIC meeting took place September, 2015, in Monterey, California.  The participants 

discussed a wide range of topics concerning predictive medicine in general and predictive oncology in 

particular.  They identified and prioritized the focus areas that became the source of the agenda for the 

initial Frontiers of Predictive Oncology and Computing meeting held in Washington, D.C. 
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The meeting also included breakout sessions aligned with basic biology, pre-clinical and clinical domains, 

and population-level studies, recapitulating the domains identified in the memorandum of 

understanding between the NCI and the DOE signed at the end of June, 2015.  

Breakout Session #1, emphasizing predictive oncology at the molecular level, focused on metastasis and 

tumor-immune interactions, two broad-impact areas where high-performance computing strategies 

were viewed with potential to significantly improve the predictive power of the models necessary to 

unravel the complexity of cancer. 

Breakout Session #2 focused on the development of predictive mathematical / machine learning models 

for application to preclinical screening. Attention was given to the NIH LINCS program and the efforts 

underway to gather information regarding cellular signatures. Key challenges noted were in the area of 

overall system complexity embodied with the need to both improve measurement of uncertainty, data 

noise reduction and meeting the need for large volumes of consistently captured data.  

Breakout Session #3 emphasized how high-performance computing 

coupled with big-data analytics and data-driven modeling and simulation 

can support predictive oncology in clinical translation and at population 

scale. The session explored the critical role of imaging in the patient and 

population context. Opportunities and challenges associated with data-

driven temporal predictive modeling of patient outcomes was discussed 

in the context of advanced computing. 

The meeting also included a forward looking perspective, identifying 

several areas for recommended important next steps to move forward. 

The common themes among these recommendations involve data and 

collaboration.  

 Convening groups including patients and patient representatives, scientists and computational 

scientists to address issues including data access and quality; and 

 Investing in cross-disciplinary efforts that will inform, train and educate across disciplines and 

domains, with emphasis on focused priority areas in cancer and new possibilities enabled by current 

and future technologies ranging from analytics, imaging, computational modeling, and health 

monitoring.  

Throughout the meeting, a sense of optimism and enthusiasm pervaded the discussions as new insight 

to address common challenges emerged through group and personal interactions. New opportunities 

and ideas were envisioned, with each participant appreciating the important role and contribution 

others will have in the community pursuit of the common goal to significantly reduce the toll and 

suffering cancer presents to the individual.  

Additional details of the presentations, discussions and proceedings of the meeting are included in the 

pages that follow. Each section brings insight into current efforts already underway, challenges and 

opportunities, and priority areas of interest. This meeting report serves as a reference and starting point 

for those wishing to join in the mission and effort to improve cancer patient outcomes.  
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Section 2 – Introduction 

The  “Frontiers of Predictive Oncology and Computing” meeting was based on a compelling premise: 
through the collaborative development of a shared, extreme-scale information-technology ecosystem 
and advanced analytical algorithms, we can bring new classes of computing capabilities to bear on 
research into complex, multigenic diseases such as cancer. This synthesis has the potential to lead to a 
transformation in our understanding of cancer biology, the discovery and development of molecularly 
targeted therapeutic agents, and ultimately patient care and outcomes. 

The broad objectives of the meeting were threefold: 

 Developing strategic insights and identifying areas where computation can significantly influence 
progress in oncology in both the short-term and the long-term; 

 Increasing awareness of the broader Department of Energy (DOE) and national Cancer Institute 
(NCI) collaboration and the agencies’ specific multi-institutional collaborations with industry, other 
government agencies, and the academic community; and 

 Identifying assets (skills, knowledge, expertise) and activities, and developing position papers that 
will inform public and private stakeholders. 

The meeting included keynote presentations, plenary sessions, panel discussions, and breakout sessions 
whose structure reflected that of the three joint DOE-NCI pilot studies now underway:  

 Predictive Models for Preclinical Screening;  

 Improving Outcomes for RAS-related Cancers; and  

 Population-level Information Integration, Analysis, and Modeling for Precision Surveillance.  

Each of these research areas highlights the need for specific advanced computational capabilities 
required for predictive oncology to become a reality.  

Predictive oncology builds upon the concept of precision oncology but represents a step beyond. The 
NCI defines precision oncology as  

“Interventions to prevent, diagnose, or treat cancer, based on a molecular and/or mechanistic 
understanding of the causes, pathogenesis, and/or pathology of the disease. Where the 
individual characteristics of the patient are sufficiently distinct, interventions can be concentrated on 
those who will benefit, sparing expense and side effects for those who will not.” 
 
This model includes an implicit element of predictive analytics to guide treatment selection, and it is this 
element along with concomitant advanced computational requirements that forms the focus of 
predictive oncology. The extreme-scale capabilities required for predictive oncology include 
management of data exceeding the petascale level (necessary for attaining sufficient statistical power 
for probabilistic reasoning), integrative big-data analysis, machine learning, pattern recognition, 
modeling of complex systems, and predictive simulations at scale.
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Section 3 – Current Efforts and Initiatives 

 

Dr. James Doroshow, Deputy Director at NCI and Director of 

the Division of Cancer Treatment and Diagnosis (DCTD), Dr. 

Mark Seager, Intel Fellow and Chief Technology Officer for 

High Performance Computing Ecosystem at Intel, and Dr. 

Dinah Singer, Acting Deputy Director at NCI, Director of the 

Division of Cancer Biology at the NCI and co-chair of the NCI 

Cancer Mooonshot Blue Ribbon Panel delivered keynote 

presentations reporting on the status of ongoing initiatives and 

the launch of new initiatives relevant to the development of 

predictive oncology.  

Dr. Doroshow began with a presentation focused on NCI’s Patient-Derived Models Repository now 

under development and its potential to serve as a vehicle for drug discovery and development, a means 

for understanding the evolution of therapeutic resistance, and a guide for clinical care. The purpose of 

the repository is to make patient-derived preclinical models—in vitro conditionally reprogrammed cell 

lines or organoids and in vivo clinically annotated patient-derived xenografts of tumor tissue (PDX 

models) and all associated data, including sequencing data, openly available to investigators. 

Such preclinical modeling can be performed on a large scale to accelerate drug discovery and 

development, and since the preclinical models are developed directly from patient tumor tissue, they 

may recapitulate the genomic heterogeneity observed in patients, therefore potentially predicting 

clinical outcomes with greater accuracy than previously possible. By integrating data derived from these 

preclinical models with predictive computational modeling, multiple tumor types can be matched to an 

array of drugs in clinical trials, as exemplified in the NCI MATCH trial. 

Dr. Mark Seager centered his discussion on high-performance 

computing technology drivers that can address future oncology 

needs. Dr. Seager indicated that by 2025 there will be 50 billion 

devices generating one exabyte of data per day worldwide. As 

the number of devices connected to the Internet continues to 

grow, the demand for data management and storage will 

likewise grow. Through building the necessary infrastructure to 

manage future data demands and applying machine-learning capabilities such as predictive simulation, 

the research community will gain the opportunity to harness these data and develop more powerful 

insights into the use of precision-medicine principles and methodologies in research and clinical care.   

Dr. Dinah Singer, co-chair for the NCI Cancer Moonshot Blue Ribbon Panel, provided the keynote 

presentation for the final day of the meeting. In her keynote address, she presented an overview of 

insights emerging from the activities of the Cancer Moonshot Blue Ribbon Panel. These insights revealed 

significant overlap with the challenges, needs and opportunities that had been expressed and shared 

throughout the meeting – emphasizing greater collaboration, sharing of data and information, with a 

focus on the patient.  She concluded the presentation sharing that the Blue Ribbon Panel will release its 

report and recommendations mid-August 2016. 
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This year’s meeting also hosted two plenary sessions that focused on research priorities and computing 

advances in the area of predictive oncology. Primary scientific topics discussed included using tumor-

specific regulatory models of gene-regulatory networks to elucidate and target key tumor dependencies 

on an individual patient basis, predictive oncology and oncogenic signaling, and challenges to delivering 

on the promise of personalized medicine. The computing portion of the plenaries focused attention on 

next-generation computing for predictive oncology and all-in-one-day precision medicine by 2020.   

Dr. Andrea Califano, Chair of Systems Biology and Professor of 

Chemical Biology and Systems Biology in the Biomedical Informatics 

and the Institute for Cancer Genetics at Columbia University, noted 

that many cancer therapies fail due to compensatory intracellular 

signaling pathways that are activated during treatment. He presented 

a computational framework for predicting drug efficacy based on 

regulatory networks that can be constructed by integrating multi-scale 

genetic and protein/protein interaction data. These models predict 

previously unknown tumor dependencies and represent new drug 

targets. 

Dr. Frank McCormick, in his role as Scientific Advisor for the Frederick National Laboratory for Cancer 

Research, focused his presentation on trying to better understand the causative factors of tumor 

mutations by capturing the common denominator(s) between ancestor tumor cells and metastatic cells.  

As different regions of primary tumors show different mutations, Dr. McCormick aims to capture 

information on signaling networks by tracking and characterizing mutant RAS proteins to determine how 

they function under specific conditions. With enough data, a model may then be built to predict these 

interactions, which could lead to a better overall understanding of signal transduction and pathways for 

RAS-related cancers, which account for nearly 30 per cent of all cancers and over one million fatalities 

per year.  

Dr. Gordon Mills, Chair of the Department of Systems Biology at the University of Texas MD Anderson 

Cancer Center, illuminated some of the preeminent challenges in advancing personalized medicine, 

including such topics as justification of resources; implications of unpredictable cellular adaptations and 

mutations; the need to distinguish between causative and secondary factors in mutations; and methods 

for capturing clinical-trial-grade data from preclinical models. 

Dr. Jim Brase, Deputy Associate Director of Computation at Lawrence Livermore National Laboratory, 

highlighted the concept that experimentation and computation must move in tandem in order to tackle 

problems as challenging and complex as cancer—a principle known as co-design. One of the major 

challenges ahead will be fusing simulation and machine-learning systems together, synthesizing 

learning-based models with theory-based models. The key to generating solutions, Brase noted, will be 

in co-design – namely, application design in collaboration with CPU architecture design. 

Ketan Paranjape, General Manager of Life Sciences at Intel Corporation, elaborated on the subject of 

taking knowledge management into machine learning and identified the need for open and secure data 

sharing as one of the primary focus areas moving forward. In addition to enhanced security, other 

primary considerations in achieving an all-in-one-day complete analysis for a new cancer diagnosis 

would include data management (size), workflow efficiency (speed), and increased data requirements 

(scalability).
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Paranjape also noted that with 96% of clinical data stored on an individual is only available at a single 

institution, the goal is to create a healthcare learning system,  surfacing these data by creating a 

universal language, naming conventions, and metadata methodology. This will permit everyone to have 

access to the same analysis and annotation pipelines for clinical, imaging and molecular data, which will 

exponentially compound the potential for developing new therapies. 

Although approaching the challenges of predictive oncology and computing from an array of unique 

perspectives, all of the presenters articulated many common themes:  

 The presentations reiterated the importance and opportunity for sharing data across the 

information spectrum for the greater purpose of accelerating progress in the prevention and 

treatment of cancer. Sharing data not only provides opportunities for new interpretations and 

insights, but can also enable more efficient research efforts if the results of unsuccessful 

experiments are also shared.  

 Collectively, the presentations also highlighted the inherent growth in the volume of data that can 

to be generated and the increasing variety of data available for use in precision medicine clinical and 

research applications.  

 Lastly, the presentations also provided demonstration cases for what is possible when different 

types of data are integrated and combined with computational resources to provide analytic and 

predictive insights into the complexities of cancer.   
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Section 4 – Opportunities and Challenges 

 

Overview 

 
Throughout the meeting, the discussion of opportunities and associated challenges was extensive, and a 

common focus on using advanced computation to improve the clinical care of cancer patients emerged. 

In the panel discussions and breakout sessions, which brought together people trained in different 

disciplines and possessing distinct perspectives, the opportunities for rapid progress became evident in 

many contexts – technical, organizational, and even social and societal. Key points from these sessions 

are summarized below.  

Frontiers of Predictive Oncology and Computing Panel Discussions 

 

The meeting panel discussions provided a unique insight into the challenges and opportunities at the 

frontier of predictive oncology and computing. The first panel focused on the convergence of computing 

and precision medicine, while the second panel focused on organizational issues in developing and 

sustaining multi-stakeholder efforts. While focusing on different topics, common themes emerged 

across the panels in the context of challenges and opportunities. The themes most commonly discussed 

highlight potential for innovation in the following areas: 

 Patient – opportunities and challenges in which the patient is closely involved; 

 Organization – opportunities and challenges involving multi-organizational efforts; 

 Data – opportunities and challenges involving data access, sharing, and management; and 

 Technology – opportunities and challenges profoundly influenced by the rapid expansion of 

technological capabilities. 

Described in more detail below, these themes are woven together in a fabric defining the future of 

predictive oncology. Opportunities and challenges in these areas represent unique settings for 

innovation. A common challenge is identifying both appropriate methods and having the necessary data 

to advance predictive oncology, leading to a prime opportunity in determining, on the basis of big-data 

analytics, which methods and what data lead to the best possible insights.  

Patient-centric challenges and opportunities occur in scenarios where 

the patient is a critical participant in advancing the frontiers of predictive 

oncology and computing:  

 Working with patients to gain access to more clinical and lifestyle 

data. 

 Using wearables to monitor patient follow-up: simplifying and 
sampling from the growing volume of data originating from new 
mobile technologies. 

 Motivating individual behavior to maintain compliance and improvement in overall health. 
Emphasizing data that will motivate patient behavior as a means to improve overall data availability 
and consistency for use in future analytic and predictive efforts.
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 Improving compliance with medicine and treatments, which may require rewards for patients, 
clinicians and others who maintain adherence to treatment. 

 Combining predictive simulations with actual patient responses.   
 
Organizational challenges and opportunities focus on the role of the 

participating organization as essential to advancing the frontiers of 

predictive oncology and computing: 

 Transitioning to a model for better managing patient care with 
different incentives for organizations: new incentives other than 
adverse events are needed that will motivate better patient 
management as well as incentives tied to collecting data on 
outcomes. 

 Approaching challenges from both the top-down and bottom-up: advances require support from the 
top leaders in an organization as well as implementation throughout the organization.  

 Opportunities are found in consortia with clear objectives, focus and commitments of companies 
and organizations working together which will attract and include participants. Multi-disciplinary 
teams will be crucial. Individual organizations and medical centers are forming multi-disciplinary 
teams internally. 

 Challenges in collaborations are primarily social problems that arise when individuals work together 
to establish lines of common communication and to establish a common understanding of the 
problem and its solution. The greatest challenge in establishing a consortium is getting people 
together in the first place and creating an environment that respects the multiple disciplines, 
cultures, languages, and interests of all participants. 

 Organizations, particularly consortia, that adopt a fail-fast culture provide fertile grounds for 
opportunities since they prove or disprove promising leads and sharing the information as quickly as 
possible.  

 
Data challenges and opportunities – Data, information, and knowledge 

are inextricably linked to advancing predictive oncology through the use 

of information technologies: 

 NIH sponsors many interdisciplinary research programs, such as the 
LINCS (Library of Network-Based Cellular Signatures) program, but it 
is still too early to understand exploitable differences among cell lines. 

 The growing volume of data is both a challenge and opportunity. Having enough data and 
information to understand the heterogeneity of the cell remains a challenge. The ability to generate 
enough data to understand the principles of cancer metastasis is also a clear challenge and an 
opportunity.  

 There is a greater opportunity for collaboration now for financial reasons: substantial cost savings 
can be realized by pooling resources in a pre-competitive environment. The pharmaceutical industry 
is now interested in making data available, especially since the costs of past failures have become 
too high. 

 There is a great opportunity to share knowledge as well as data. Sharing insights from data analysis 
needs to be done more effectively across systems. 

 Moving up the value chain for analytics, from descriptive to predictive to prescriptive, will be 
essential. The fusion of basic biology and translational biology to enable predictions of cancer cell 
development within the patient remains a challenge to be addressed. 
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Technological challenges and opportunities – Technical challenges and 

opportunities are present at different scales and in different realms – from 

the point of data acquisition to the point of clinical decision.  

 Innovations in physical “biosensors” allow better measurement and 
prediction of how models work. There is a tremendous opportunity in 
multiple geographic markets for innovations in digital health to address challenges and take 
advantage of opportunities. 

 Developing successful software tools is reasonably expensive and it is difficult to justify the cost. 
Tools that solve more than one problem well are generally the most successful. 

 There is a need to connect solutions from one problem domain to another in order to create more 
complex solutions to address increasingly large problems. 

 High-performance computing will be an essential tool for the upcoming period of research. The 
design and architecture of complex, interoperable communication solutions for large challenges will 
constitute the largest challenge. 

 
The ability to measure progress towards meeting challenges and taking advantage of opportunities is 

essential. With analogy to Moore’s Law, which has been used to measure progress in the computing 

context, several examples were identified as potential metrics for predictive oncology, including  

 Doubling survival rates of intractable cancers without bankrupting patients or healthcare systems;  

 Doubling the understanding of cancer pathways and mechanisms every year; and 

 Doubling the number of patients on clinical trials. 
 
Of additional note, the passion of the panelists for the opportunity to share current efforts and 

challenges was only exceeded by the enthusiasm that emerged as the challenges transformed into 

opportunities through the collaborative discussions and interactions with meeting attendees. The 

enthusiasm served as a motivating context for the subsequent interactive breakout sessions that 

followed.  
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Frontiers of Predictive Oncology and Computing Breakout Sessions 

 
The meeting breakout sessions were aligned with the three domain areas represented by the newly 

formed 2016 collaboration between the Department of Energy (DOE) and the National Cancer Institute 

(NCI), which is part of the Joint Design of Advanced Computing Solutions for Cancer initiative. As an 

example of integrating concurrent White House initiatives in Precision Medicine and National Strategic 

Computing, in this three-year pilot collaboration, the NCI and the DOE are working collaboratively to 

advance the missions of both agencies. The collaboration will simultaneously inform future architectures 

for Exascale computing while using current and anticipated future capabilities to: identify areas where 

computing can advance the understanding of cancer at a fundamental level; improve the speed, 

breadth, and depth that new effective treatments can be identified for clinical trials; and aggregate the 

available information on real-world patient experiences with cancer and its associated treatments.   

In a focused manner, the pilot projects probe the continuum of cancer research, from basic biology to 

preclinical science, clinical applications, and population-level risk and outcomes research. 

Pilot 1: Predictive Modeling for Pre-clinical Screening – Using NCI investments in cell lines and patient-

derived xenograft (PDX) models to accelerate the identification and selection of treatment choices, the 

pilot aims to a) develop set of computational models to predict drug response across a range of cell lines 

and extend the testing to PDX models; b) extend the machine-learning framework to account for 

uncertainties in experimental data; and c) develop an approach to integrate mechanistic models, such as 

regulatory and signaling networks, into the machine-learning framework.  

Pilot 2: RAS Structure and Dynamics in Cellular Membranes – Using NCI investments in the national 

mission to better diagnose and treat RAS-related cancers, the pilot aims to a) develop algorithms that 

capture understanding of atomistic computer simulations at biological timescales; b) develop embedded 

machine-learning algorithms to inform decisions to extract biological events of interest; c) extend the 

machine- learning framework to explore parameter spaces and more efficiently explore autonomous 

hypotheses.  

Pilot 3: Population Information Integration, Analysis and Modeling – Using NCI investments in 

delivering cancer Surveillance Epidemiology and End Results (SEER) information to the research 

community, the pilot aims to a) develop, scale, and benchmark natural language processing and deep-

learning text-comprehension algorithms applied to clinical reports; b) develop scalable graph and visual 

analytics tools for extreme-scale, heterogeneous and longitudinal data sets; c) develop prototype data-

driven predictive- modeling and simulation environments for patient health trajectories. 

The presentation and ensuing discussion around the approaches and efforts within these three pilot 

efforts set the context for the following breakout sessions.    
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Breakout Session 1 – Frontiers of Computing for Predictive Oncology Biological Research 

 

The complexity of cancer underlies the slow development of effective 

treatment and prevention strategies.  Understanding the basic 

mechanisms that contribute to disease initiation, progression, and 

metastasis would significantly improve our approaches to precision 

medicine. Breakout Session #1 of the Frontiers of Predictive Oncology 

and Computing conference focused on areas of convergence for high-

performance computing and basic cancer biology. The discussion built 

upon the foundation of the existing DOE and NCI collaboration, where 

advanced simulations of molecular dynamics are being utilized to predict the most efficacious molecular 

drug structures based upon the wild-type and mutant RAS protein conformations. Although RAS-related 

proteins are classically viewed as being un-targetable, the goal is to use molecular level simulations to 

provide a map of physiologically relevant state-space information about the various RAS proteins 

complexed with effectors and the subsequent activation of signaling cascades. The utility of this 

approach goes beyond drug design to potentially provide information about the mechanism(s) by which 

RAS interacts with the plasma membrane in concert with protein partners such as RAF, thus adding to 

the basic understanding of the signaling pathways important in RAS-dependent cancers. 

Breakout Session #1 focused on metastasis and tumor-immune interactions, two broad-impact areas 

where employment of high-performance computing strategies could significantly improve the predictive 

power of the computational models necessary to unravel the complexity of cancer. Participants 

discussed how the heterogeneous nature of tumors, both the intrinsic heterogeneity of tumor cells 

based upon genetic or epigenetic differences and the varying cell populations within the tumor 

microenvironment, contribute to the wide-parameter space that exists when considering how to 

construct multi-scale models of tumor metastasis linking network architecture to metastatic phenotype 

and patient outcome. Additional challenges include the variability in cell phenotype regardless of 

genetic background that can lead to significant differences in invasive and colonizing cell behaviors and 

the incomplete understanding of how tumors evolve with time. Employing high-performance computing 

strategies to simulate fine- or course-grained tumor evolutionary behavior based upon the question that 

is asked (i.e. cell population dynamics at the primary tumor site versus considering metastasis as a 

continuum from initiation to metastatic spread) could significantly improve our understanding of the 

most vulnerable and targetable points in the metastatic cascade. 

Computational models that predict changes in the immune system during tumor initiation and 

progression could help to inform how new immunotherapies are deployed in the clinic. For example, 

integration of disparate data types, such as single-cell transcriptomics, full T-cell receptor sequencing, 

and histological data that accurately inventories the immune cell repertoire in a statistical model that is 

able to predict the onset of immune exhaustion could guide treatment schedules and employment of 

specific drug modalities. As is now being appreciated in the literature and the clinic, there is significant 

complexity associated with modeling the immune system including the vast number of different 

immune cell subsets that often exhibit some level of phenotypic plasticity based upon the changing 

microenvironment and the complexity of the intra- and intercellular regulatory networks that drive 

immune cell responses. Machine learning algorithms could be employed to predict what immune cell  

types are contributing to drug resistance and tumor progression as data becomes available from the 

many clinical trials that are focused on immunotherapy in liquid and solid tumors.
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Breakout Session 2 – Frontiers of Computing for Pre-Clinical Predictive Oncology 

 

Breakout Session #2 focused on the development of predictive mathematical 

/ machine learning models for application to preclinical screening. The driver 

for these models is to determine, from cell-line and PDX data, which drug a 

particular patient should receive. One program that was discussed is the NIH 

LINCS (Library of Network-Based Cellular Signatures) program and how 

lessons learned from it might guide follow-on efforts especially the NCI-DOE 

partnership. The LINCS program was established in 2010 with the goal of 

determining which drugs that have similar mechanism of action. The idea 

behind LINCS was to collect large amounts of data on cell lines, and then by 

analyzing the actions of different drugs on different cell lines – i.e., gene expression signatures – 

determine whether or not the drugs have similar underlying mechanisms. Initially LINCS was a pilot 

program funded to data collection centers to collect phenotypic imaging and proteomics data.  

Currently, LINCS is trying to expand impact to the broader community, leveraging data generated, and 

inviting other participants to explore new applications for the data.  

One issue with current models is dealing with the tremendously complex system that is cancer with its 

associated uncertainty. There was discussion of how to leverage domain knowledge (e.g., pathways) to 

help train learning models to improve predictive capacity. It was concluded that success will require 

iterative solutions to get to a point where the cancer research and clinical community will put faith in 

computer modeling and simulation of biological outcomes. The first few years will have a very steep 

learning curve. Eventually though, we expect to reach the point where modeling and simulation will 

inform and even help drive scientific discovery. One success of the NCI-DOE partnership would be a 

framework for closing the research loop quickly and efficiently and finding ways to enable a fail-fast 

approach to treatment-decision support.  

Finally, it was noted that there are significant challenges with getting the data required to build a 

computational framework for accelerated discovery. A set of priorities was put forth, but there is still a 

dearth (compared to what is actually needed) of relevant experimental and clinical data. Moreover, 

there is considerable variability in these data and in the data standards under which data were collected 

and curated. What the community needs is a data-sharing Infrastructure that includes consistent 

nomenclature. 

  



 Frontiers of Predictive Oncology and Computing – July 2016 
 

19 | P a g e  
 

Breakout Session 3 – Frontiers of Computing and Predictive Modeling in Clinical Oncology 

 

With the growing complexity of cancer diagnosis and treatment, the 

national cancer surveillance program faces increasing challenges in 

capturing essential information needed to better understand the 

effectiveness of cancer treatments. The capacity to collect, 

automatically and comprehensively, information about cancer patients 

would enhance the ability of cancer registry data to support a broad 

variety of cancer research initiatives and would provide an 

infrastructure that would permit evaluation of the generalizability of 

cancer diagnostics and therapies outside the clinical trials setting to the 

97% of the general population not currently enrolled in clinical trials. The discussion during Breakout 

Session #3 covered how high-performance computing coupled with big-data analytics and data-driven 

modeling and simulation can support predictive oncology and knowledge discovery within the context of 

clinical translation and outcomes at the population level. Specifically, the session discussed what 

computational and informatics advances are needed to support a comprehensive, scalable, and cost-

effective cancer surveillance program and lay the foundation for an integrative data-driven approach to 

modeling cancer outcomes at scale. These advances would support the holistic and systematic 

investigation of how precision-oncology therapies will affect population-level cancer outcomes. 

The session started with a brief overview of population-based cancer registries and their evolving role in 

capturing cancer trends over time as well as enabling epidemiological and clinical research. When the 

national cancer surveillance program was established, diagnosis and death were the main variables 

captured manually. However, with increasing survival, multiple recurrences and their treatment, and the 

increasingly complex characterization of cancer, the cancer surveillance program faces increasing 

challenges. The data-capture effort requires the collection, linking, and analysis of a continuously 

growing number of variables dispersed across heterogeneous information sources and multiple health-

care providers. 

Three areas of scientific advancement were identified as critical for continued progress: (i) 

heterogeneous data analytics to enable information extraction and knowledge discovery, (ii) 

mathematical and statistical advances to establish causal relationships and uncertainty quantification of 

inference models and individual inferences, and (iii) scalable infrastructure for data-driven modeling, 

simulation, and dynamic optimization of personalized and population cancer health trajectories.  

Participants took a deeper dive into analytics of unstructured text since it is estimated that at least 65% 

of desired cancer clinical data elements come from unstructured clinical text reports. Scalable deep 

learning was identified as a particularly promising high performance computing strategy for automated 

and robust capture of reportable cancer surveillance data elements such as predictive and prognostic 

biomarkers from pathology reports and radiology notes. The discussion continued beyond text-based 

clinical sources to exascale linkage, processing, storage, and exploration of novel and heterogeneous 

cancer surveillance data. Participants identified a key need where computational advances could 
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significantly accelerate population-level understanding of disease 

drivers and outcomes. Specifically, a robust infrastructure and scalable 

graph and visual analytics tools for big and highly heterogeneous data 

collections are essential to accelerate our understanding of how 

individual differences in people’s environment, lifestyle, and health-

care delivery affect cancer progression, recurrence, and survival. 

Participants in Breakout Session #3 devoted part of their brainstorming 

activity to cancer imaging and its role in cancer precision surveillance. 

Cancer imaging research could provide an information component for clinical translation and data to 

support outcomes in population surveillance. As with clinical text understanding, deep learning has 

emerged as a highly promising machine-learning approach to achieve a high level of clinical image 

abstraction and derive imaging biomarkers that correlate with the genomic signatures of cancer 

patients. This new approach to high-throughput image analytics known as radiomics is already being 

evaluated for potential integration in clinical practice for providing data at multiple time points during 

treatment for diagnosis, staging, radiation oncology planning, and response assessment. In order for 

cancer imaging data to contribute to translational science and medical longitudinal information to 

contribute to monitoring outcomes at the population level, data-capture must be constructed to ensure 

appropriate informatics solutions are applied to future clinical applications that can scale with 

population data. It also has to leverage the associated medical research taxonomy with structured 

reporting for radiology reports and case report forms in diagnostic imaging, oncology treatment 

planning and execution, and clinical trials. The appropriate formulation of an infrastructure and 

operational framework will be key for advancing computation for predictive oncology in this rapidly 

evolving area for cancer imaging. It will require that existing assets be leveraged appropriately and new 

ones be developed and strategically matured to meet the longitudinal information-collection objectives 

for cancer research, clinical development, and application to precision cancer surveillance. 

Finally, the role of data-driven temporal modeling of patient outcomes was discussed in the context of 

advanced computing. The development of a data-driven modeling and simulation paradigm for 

predictive modeling of patient-specific health trajectories was discussed as a possible mechanism to 

enable in silico large-scale evaluation and recommendation of precision cancer therapies and prediction 

of their impact in the real world. The panelists discussed how these efforts could be integrated with the 

activities of the Cancer Intervention and Surveillance Modeling Network (CISNET) community to 

accelerate discoveries of optimal cancer control strategies. The session concluded with agreement 

among the participants that frontiers of computing in clinical oncology should provide solutions that are 

capable of integrating big data, machine learning and large-scale simulation. Delivering such a compute 

and data ecosystem will enable the cancer community to study, understand, evaluate, and inform 

precision cancer care solutions in the real world, at both the individual and population levels. 
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Section 5 – Moving Forward 

 

Several recommendations emerged as candidate next steps forward in the pursuit of a future where 

predictive oncology enabled through computation becomes a reality. These recommendations are 

briefly summarized below, broken out by the breakout session from which the recommendations 

developed during the report out session.  

In the fundamental biology domain, these next steps emerged as recommendations:  

 Conducting small workshops that bring together extramural researchers together with DOE 

counterparts to identify specific questions – both immediately tractable and long-term. 

 Investing in training programs aimed at interdisciplinary research. Pursue graduate and postdoc 

fellowships specifically for developing computational scientists. 

 Understanding the patient journey through metastasis. Understand how cancer metastasizes 

differently in different patients, how a patient progresses and how a patient responds. Bring 

understanding to potential phenotypical characteristics that predict metastasis, the network 

within the cell and the local environment. 

 Addressing noise in the data. Explore methods for redesigning experiments to address 

limitations of the data, using computation to identify areas of noise, and earlier involvement of 

computation in experimental design and data collection. 

In the pre-clinical domain, these next steps emerged as strong recommendations: 

 Addressing the challenge of data variability in the research and clinical space is crucial for 

success, and exploring incentives to include participation in data standardization from the 

community, individual, institution, and funding sources should be pursued. Two key challenges 

include an absence of sufficient data for predictive models and an absence of integration of data 

currently available.  

 Identifying approaches that will integrate data collection is a high priority.  

 Addressing the challenges of individual consent and leveraging capabilities of eConsent should 

be pursued.  

 Supporting creative solutions to address workforce limitations with out-of-the-box ideas to 

achieve goals is important to explore, including such possibilities as “gameification” and “fold-it” 

like programs.  

 Using the NCI-DOE pilots as on-ramps for more projects to leverage DOE capabilities and 

resources. At this point there is a fortuitous confluence of several national-scale programs – 

NSCI, PMI, and Cancer Moonshot – coming out in rapid succession. An alignment of all of these 

efforts improves chances for success. 

In the clinical domain, these next steps emerged as strong recommendations: 

 Convening a diverse group of contributors to determine what data sets would be useful to 
support predictive oncology with the context of leveraging computational data science  

 Evaluating how best to get stakeholders to agree to large-scale sharing of multimodality patient 
data and metadata. 

 Engaging the cancer imaging community and studying how computational techniques (e.g., 
deep learning) can be developed and scaled to contribute to SEER for outcome surveillance
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Developing and implementing a guidance informatics working group comprised of cancer 

registries, medical academia, industry, the cancer research community, and the national 

laboratories (e.g., ORNL, LLNL, ANL, LANL). 

 
Common threads among the recommendations are present in the priority focus on data and 

interdisciplinary collaboration. Within each breakout session, the challenge to improve the data 

available for predictive oncology was evident, improving the type, breadth and suitability of the data for 

use in predictive oncology modeling. Also within each breakout session, the desire to work 

collaboratively across disciplines was strongly evident, bringing biologists, clinicians, scientists together 

with computational, data and technology professionals to address the challenges present in developing 

the data resources needed to realize the potential of predictive oncology enabled through computing.    
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Meeting Agenda 

 

   A full itinerary of the meeting can be found on pages 31-37.
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Frontiers of Predictive Oncology and Computing 
Biological Applications of Advanced Strategic Computing (BAASiC) Meeting 

July 12-14, 2016 

Crowell & Moring LLP  

1001 Pennsylvania Avenue, NW, Washington, DC 20004 

www.crowell.com 
        

Day One – Tuesday, July 12, 2016 

8:00 AM Arrival and check-in at the Lobby Security Desk to receive Crowell Badge 

Registration & receipt of meeting badge; continental breakfast   Floor 10 

 

9:15 AM Welcome & Introductory Remarks      Floor 10 

James Brinker 
Director, Extreme Scale Computing, Intel Corporation  

 

Jodi Daniel, J.D., M.P.H 
Partner (Digital Health/Health IT) at Crowell & Moring 

 

Warren Kibbe, PhD 
Acting Deputy Director, National Cancer Institute, 

Director, Center for Biomedical Informatics and Information Technology (CBIIT),  

National Cancer Institute (NCI) 

 

Dimitri Kusnezov, PhD 
Chief Scientist & Senior Advisor to the Secretary,  

National Nuclear Security Administration, Department of Energy (DOE) 

 

9:30 AM Keynote – NCIs Patient-Derived Model Repository: A Vehicle for Drug Discovery 

Dr. James Doroshow   
Director, Division of Cancer Treatment and Diagnosis (DCTD),  

National Cancer Institute (NCI), National Institutes of Health (NIH) 

 

10:30 AM Break – networking  

 

11:00 AM Panel Session: Convergence of Computing, Precision Medicine, and Predictive 

Oncology 

Moderator: Walt Gall, PhD 
Head of Healthcare & Life Sciences, Saffron Technology, Intel New Devices Group 

http://www.crowell.com/
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Darrell R. Abernethy, MD, PhD, FACP 
Associate Director for Drug Safety, Office of Clinical Pharmacology, Food and Drug Administration 

 

Manny Aparicio, PhD   
Chief Scientist, Saffron Technology Group, Intel Corporation  

 

Anastasia Christianson, PhD 
Senior Vice President, Leidos Biomedical Research Directorate Head, Data Science and Information 

Technology, Frederick National Lab for Cancer Research  

 

Michael W. Kattan, PhD 
Chair, Department of Quantitative Health Science, Lerner Research Institute, Cleveland Clinic 

 

Howard L. McLeod, PharmD   
Chief Scientific Advisor and Director, Gentris, LLC, Medical Director of the DeBartolo Family 

Personalized Medicine Institute at the Moffitt Cancer Center 

 

 

12:15 PM Lunch          Floor 10 

 

 

1:30 PM Plenary Session: Research Priorities in Predictive Oncology 

Moderator: Jessica Boten, MPH                                                                                              
Scientific Program Analyst, National Cancer Institute, Surveillance Research Program 

 

Leveraging tumor-specific regulatory models to elucidate and target key tumor 

dependencies on an individual patient basis  

Andrea Califano, PhD  
Professor of Chemical Biology and Systems Biology, Biomedical Informatics and the Institute for Cancer 

Genetics, Chair of Systems Biology, Columbia University 

 

Predictive oncology and oncogenic signaling 

Frank McCormick, PhD, FRS 
RAS National Initiative, Scientific Advisor, Frederick National Lab for Cancer Research (FNLCR), 

Leidos Biomedical Research, Inc. 

 

Challenges to delivering on the promise of personalized medicine 

Gordon B. Mills, MD, PhD  
Department Chair, Department of Systems Biology, Division of Basic Science Research, The 

University of Texas MD Anderson Cancer Center, Houston, TX 

 

 

3:00 PM Break – networking   
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3:30 PM Panel Session: Challenges and Opportunities for Multi-Stakeholder 

Engagement in Predictive Oncology 

Moderator: Jason Paragas, PhD 
Director, Innovation, Lawrence Livermore National Laboratory 

Jerry S.H. Lee, PhD   
Deputy Director, Center for Strategic Scientific Initiatives, National Cancer Institute (NCI)  

Deputy Director for Cancer Research and Technology, Cancer Moonshot Task Force 

 

David Heimbrook, PhD 
Laboratory Director, Frederick National Laboratory Cancer Research (FNLCR)  

President, Leidos Biomedical Research, Inc. 

 

Joel Saltz, MD, PhD 
Cherith Professor and Founding Chair, Department of Biomedical Informatics, Vice President for 

Clinical Informatics, Stony Brook Medicine, Associate Director, Stony Brook University Cancer Center 

 

Craig D. Shriver, MD, FACS, COL 
Colonel, Medical Corps, United States Army, Director, John P. Murtha Cancer Center, Walter Reed 

NMMC, Professor of Surgery, Uniformed Services University of Health Sciences (USUHS) 

 

Frederick Streitz, PhD 
Chief Computational Scientist, Physical and Life Sciences Directorate, Director, High Performance 

Computing Innovation Center (HPCIC), Lawrence Livermore National Laboratory 

 

 

4:30 PM Plenary Session: Computing Advances Enabling Predictive Oncology 

Moderator: Amy Gryshuk, PhD                                                                                      
Biosciences Program Development Liaison, Lawrence Livermore National Laboratory 

 

Next-Generation Computing for Predictive Oncology 

Jim Brase 
Deputy Associate Director, Computation, Lawrence Livermore National Laboratory 

 

All in One Day Precision Medicine by 2020 

Ketan Paranjape, MBA 
General Manager Life Sciences, Intel Corporation 

  

 

5:30 PM  Closing 

James Brinker                                                                                                                          
Director, Extreme Scale Computing, Intel Corporation  
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Warren Kibbe, PhD 
Acting Deputy Director, National Cancer Institute, 

Director, Center for Biomedical Informatics and Information Technology (CBIIT),  

National Cancer Institute (NCI) 

 

Dimitri Kusnezov, PhD 
Chief Scientist & Senior Advisor to the Secretary,  

National Nuclear Security Administration, Department of Energy (DOE) 

 

 

5:45 PM Adjourn 

 

 

Evening on own – dinner on own 

 

 

Day Two – Wednesday, July 13, 2016 

8:00 AM Arrival and check-in at the Lobby Security Desk to receive Crowell Badge 

Registration & receipt of meeting badge; continental breakfast   Floor 9 

 

9:15 AM Welcome & Recap        Floor 9 

James Brinker 
Director, Extreme Scale Computing, Intel Corporation  

 

Jason Paragas, PhD 
Director, Innovation, Lawrence Livermore National Laboratory 

 

 

9:30 AM Keynote – HPC Technology Drivers to Address Future Oncology Needs 

 

Mark Seager, PhD 

Intel Fellow, Chief Technology Officer for the High Performance Computing (HPC) Ecosystem, Intel 

Corporation 

 

 

10:30 AM Break – networking 

 

 

11:00 AM Panel Session: DOE-NCI Pilots – Extreme Computing at Scale 
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Moderators:  

Amy Gryshuk, PhD                                                                                                 
Biosciences Program Development Liaison, Lawrence Livermore National Laboratory 

 

Eric Stahlberg, PhD                                                                                                       
Director, High Performance Computing (HPC) Strategic Initiative, Frederick National 

Laboratory for Cancer Research (FNLCR), Leidos Biomedical Research Inc. 

   

Pilot 1 

Francis J. Alexander, PhD  Yvonne Evrard, PhD 
Division Leader (Acting)   Operations Manager, NCI 

Computer, Computational, and    Patient-Derived Models Repository 

Statistical Sciences Division   Frederick National Laboratory for Cancer Research 

Los Alamos National Laboratory   Leidos Biomedical Research, Inc. 

 

Pilot 2 

Frederick Streitz, PhD   Dwight Nissley, PhD 
Chief Computational Scientist, Physical  Director, Cancer Research Technology Program 

and Life Sciences Directorate,    Frederick National Lab for Cancer Research / 

Director, High Performance Computing  Leidos Biomedical Research, Inc. 

Innovation Center (HPCIC),  

Lawrence Livermore National Laboratory    

 

Pilot 3 

Georgia Tourassi, PhD   Lynne Penberthy, MD, MPH 
Director, Health Data Sciences Institute  Associate Director, Surveillance Research Program,  

Oak Ridge National Laboratory    Division of Cancer Control and Population Sciences, 

      National Cancer Institute 

 

 

12:15 PM Pick up lunches and walk to breakout locations (Use the first hour for networking and 

lunch) 

 

1:30 PM Breakout Sessions – Open Discussions   

 Session Name Room Location Session Co-Leads 

Session  

I 

Computing for basic biological predictive 

oncology research –  

Modeling of complex systems (ex. RAS 

pilot, etc.) 

Floor 9 –  

Left side of large 

conference room 

Shannon Hughes 

Dwight Nissley 

Frederick Streitz 

 



 

36 | P a g e  
 

Session  

II 

Computing for pre-clinical predictive 

oncology –  
Artificial Intelligence and Machine 

Learning (ex. PDX pilot, etc.) 

Floor 9 –  

Separate room 

Francis Alexander 

Yvonne Evrard 

Sean Hanlon 

Susan Holbeck 

 

Session  

III 

Bringing frontiers of computing to clinical 

oncology – Imaging, observation, 

surveillance, population health, etc.; (ex. 

SEER pilot, etc.) 

Floor 9 –  

Right side of large 

conference room 

Paul Fearn 

Lynne Penberthy 

George Redmond  

Georgia Tourassi 

 

4:00 PM Reconvene in main conference room – networking    Floor 9 

 

4:30 PM Closing         Floor 9 

James Brinker                                                                                                                    
Director, Extreme Scale Computing, Intel Corporation  
 

Amy Gryshuk, PhD 
Biosciences Program Development Liaison, Lawrence Livermore National Laboratory  

 

Eric Stahlberg, PhD 
Director, High Performance Computing (HPC) Strategic Initiative, Frederick National Laboratory for 

Cancer Research (FNLCR), Leidos Biomedical Research Inc. 

 

 

4:45 PM Adjourn 

 

 

Evening on own – dinner on own 

 

 

Day Three – Thursday, July 14, 2016 

8:00 AM Arrival and check-in at the Lobby Security Desk to receive Crowell Badge 

Registration & receipt of meeting badge; continental breakfast   Floor 10 

 

9:15 AM Welcome & Introductory Remarks      Floor 10 

James Brinker 
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Director, Extreme Scale Computing, Intel Corporation  

Warren Kibbe, PhD 
Acting Deputy Director, National Cancer Institute, 

Center for Biomedical Informatics and Information Technology (CBIIT),  

National Cancer Institute (NCI) 

 

Dimitri Kusnezov, PhD 
Chief Scientist & Senior Advisor to the Secretary,  

National Nuclear Security Administration, Department of Energy (DOE) 

 

9:30 AM Facilitated Discussion on Breakouts: Predictive Oncology and New Opportunities 

Moderators:  

Rick Cnossen 
Global Solutions Director, Intel Health & Life Science                                                                                        

Intel Corporation 

 

Eric Stahlberg, PhD                                                                                                       
Director, High Performance Computing (HPC) Strategic Initiative, Frederick National 

Laboratory for Cancer Research (FNLCR), Leidos Biomedical Research Inc. 

 

 

11:00 AM Break – networking 
 

11:30 AM The Vice Presidents Cancer Initiative: In Brief 

Dinah Singer, PhD  
Acting Deputy Director, National Cancer Institute, Director, Division of Cancer Biology, National 

Cancer Institute (NCI) 

 

12:15 PM Closing 

James Brinker                                                                                                                             
Director, Extreme Scale Computing, Intel Corporation  

 

Warren Kibbe, PhD 
Acting Deputy Director, National Cancer Institute, 

Director, Center for Biomedical Informatics and Information Technology (CBIIT),  

National Cancer Institute (NCI) 

 

Dimitri Kusnezov, PhD 
Chief Scientist & Senior Advisor to the Secretary,  

National Nuclear Security Administration, Department of Energy (DOE) 

 

12:30 PM Adjourn
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