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NCI: Dedicated to Discovery

Key Questions About Cancer

* Nature of Cancer: What is cancer and how does it
develop?

* Cancer Risk: Who is at risk and why?

* Prevention: How can cancer be prevented?

* Detection: How do we screen for, detect, and
diagnose cancer?

+ Treatment: How is a given cancer best treated?

* Rehabilitation: How might the quality of life for
cancer patients and survivors be improved?
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The Genetic Basis of Cancer

* Cancer results from the gradual

accumulation of multiple genetic changes in

single cells
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Where Did the Vision Begin?

Genomic Approach

# Assess the contribution of any gene or gene
product, from the complete catalogue of
genes and gene products, to defining a

Pathway to Technological Success

¢ Automation
¢ Parallelism
& Miniaturization

particular biological or pathological state

¢ Requirements
— Information infrastructure
— Cost-effective, comprehensive analysis
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Types of Efforts
¢ Who NCI Center for Bioinformatics

— Non-profit building common architecture, common tools, and common standards

- Iﬂd'l-lftﬁ}' access participating
+ Goal group nodes

— Research

— Instrumentation

— Service

+Establish common data elements
*Provide data exchange infrastructure
‘Develop electronic data interfaces

Career prospects
Sequience creates/dew

# Target Market

— Research ‘Distribute architecture model gpportunities’ s
. . “Provide application tool chest S
— Diagnostics
*Develop portals Mouse

— Genomics Modeks




Innovative Molecular Analysis
Technologies Program

Creating the Toolkit to Enable Molecular
Discovery and Speed Cancer Research
Technologies suitable for in vitro, in situ, in vivo,
and in silico analysis of:
—alterations and instabilities in genomic DNA

Matching the Goals
with the Tools

—expression of genes and gene products

—cellular localization, post-translational modification,

and function of proteins; and

—monitoring major signal transduction networks

ivolved in cancer

Phased Innovation Award

Sought new contributors

Urged multidisciplinary approaches
Fostered collaboration

Consolidated articulation of NCI’s needs
Milestone based performance review
Special Review

Engaged Industry

Expected technology maturation plans

+ Created to support technology research from
the evolution of innovative concepts through
feasibility testing, to subsequent full-scale
development

+ Single submission and evaluation of both the
R21 and the R33 as one application,
including:

— R21 phase - including measurable milestones
— R33 phase - including a credible development plan




Innovative Molecular Analysis Technologies
Program
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Measuring the Program Impact

IMAT Impact: New, First-Time, or
Early Career Investigators
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Has IMAT Achieved It’s Goals?

IMAT “Blockbusters”
ICAT

Rudolf Acbersold, Ph.D. , Institute for Systems Biology

= IMAT Award: Isotope Coded Affinity Tags (ICAT) for Quantitative
Proteomics (2000)

: Example 7

= Impact: Large-scale analysis of complex samples, including whole
proteomes and small-scale analysis of subproteomes; 218
ublications in Pubmed on ICAT fechnology, 34 focusing on cancer.

= 7 patent applicafions fied or already granted [Methods for kolafion
and Labeling of Sample Molecules, Patent 7 183.114)

= Patents FAled or Granted: Methods for I<cu|c:|ti"|g and _qbelirg Su::rnole
200201 68644 ), and 20040110184

Molecules [2002
for High Throughput and Quandi c::rrve Proteomne Analysis

20040033525), two with the fitle Methods for Rapid and Quantitafive
Froteome Analysis (200201 19490 and 200400038851) and Androgen-
Regulated Genes and Uses for DIGQFD\SI P_rcugr‘u::-m and Treatment of

Prostate Meoplastic Conditions [20040121413).

- CUR'S

IMAT “Blockbusters”: Example 2
RNA Later and Derivatives

Gary Latham, Ph.D., Ambion, Inc.
= |IMAT Award: Enzymatic Tools for Degrading Tissue and
Preserving RMA (2001); SBIR Phase Il Awardee [2005-2007)

N

= Impact: Researchers can store fissue samples without
significant loss of RNA integrity

= Patented [opplication seral number 40/514,313)

=
=  Commercially released by Ambion in February, 2005 B
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RESEARCHERS FIND EFFICIENT WAY
OF TESTING FOR PROSTATE CANCER

By Rosemary Clandos
Small Times Correspondent

Sept. 4, 2001 -- A team of researchers has developed a sensor that uses
microscopic "diving boards" — a technological development that could cut the cost
of detecting prostate cancer.

Arun Majumdar, a professor of mechanical engineering at the University of
California, Berkeley, published his findings Saturday in the journal Nature
Biotechnology. The technique

brings together tiny cantilevers -

developed in the past few years to

detect DNA and other chemicals --

and protein chips, which are being

commercially produced for

analysis of DNA and RNA.




Expanding Global Focus
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A Report of the Glabal Task Force on Expanded Access
to Cancer Care and Control in Developing Countries

RECOMMENDATIONS

1. Efforts to reduce the risks for cancer and other NCDs posed by
tobacco use, inactivity, and unhealthy eating should be incorporated
into anti-poverty and social welfare programs.

2. Many existing health system platforms and programs could
incorporate elements of CCC. Programs for reproductive, maternal
and child health, social welfare, and anti-poverty are examples.
Specific opportunities need to be identified, and then interventions
developed, and evaluated.

3. Non-specialized health care workers should be trained to diagnose
and provide core treatment, where appropriate and especially for the
candidate cancers identified in Section 5, and in areas and
communities where no specialized cancer care is available. This does
not substitute for trained oncologists and specialists, but can make
their services more accessible to many.

4. The use of communications technology and telemedicine should be
expanded to provide access to diagnosis and specialized care in
remote areas through partnerships and linkages with distant oncology
specialists. This technology also should be used to share diagnostic
information, data and knowledge, and for training and continuing
education.

5. Tertiary treatment centers, cancer institutes, and bilateral donors
should consider establishing dedicated funds to support the
expansion and solidification of existing pilot programs and to
establish new initiatives.

6. Alternative innovative and complimentary delivery mechanisms
should also be identified, evaluated, and scaled up to close the gap
between need and available resource capacity.

7. Lessons learned from innovative CCC programs and experiences
should be adapted and incorporated into large-scale programs to
increase access, improve quality, and bring care closer to home and
community.

8. A data base of existing CCC programs, technologies, and lessons
learned needs to be developed, financed, and institutionalized to
make the evidence easily accessible for translation into policy and
programming. Results should be shared globally through a
clearinghouse of information that could be based at WHO or IARC.



The Context

6.8 B people live in the world

1.4B live on less than $1.25 per day; 70% of those people live in rural settings
98% of the world’s undernourished live in developing countries (952M)
2.5 B lack sanitation and 982 M lack access to clean water

of children in developing countries are undernourished; malnutrition
contributes to over 1/3 of child deaths

34M people living with AIDS and 12M people living with TB

99% of newborn deaths (~4M) and pregnancy-related deaths (>0.5M) in women
in developing countries



Health Solutions for the Poorest

Creating health solutions appropriate for the most
resource poor settings on earth

What challenges exist?

= Basic science has been underserved

= Appropriate technologies are missing
= Little appeal for industry

= Regulatory path forward is complex or nonexistent
= Sustainable solutions need local ownership




Basic Science has been Underserved

°* The poorest populations have ongoing issues with malnutrition
and concurrent infections

* Basic understanding of the relationship between malnutrition,
concurrent infections, and immune status contributing to state of
health and ability to respond to therapy is lacking

* Understanding the role of microbiome in nutritional and immune
status and resulting response to intervention is needed

Solutions require integrating across complex systems and disease states; silos
wont get us there.

Additional resources should be targeted to the worlds biggest problems




Appropriate Technologies are Missing

= Large numbers of those we hope to reach currently don’t have
effective access to health systems infrastructure (~50% of people in
sub-Saharan Africa)

= For those settings it should be assumed that there is no clean water,
non-existant or intermittent electricity, and care providers with
minimal to no health services training

= Social and cultural issues can limit options for solutions
= Neglected ethical considerations can bring research to a halt

Greater attention should be paid to defining the target product profiles needed for
the worlds most resource poor settings.

Technologies can not be driven solely by northern perspectives

Technology development requires considering the ethical, social and cultural
framework of those that are targeted




Industry has not Fully Engaged

= Market opportunities are not apparent

= Market opportunities frequently don’t match northern expectations
of return on investment, yet may support entirely viable local
businesses

= Target product profiles are unclear

= Partners with development experience relevant to the targeted
setting may not be apparent

= Regulatory ambiguities and complexities are a deterrent
= Public health community can be resistant to industry involvement

The reality of the market opportunities need to be defined

Partners with relevant domain and development expertise in the targeted
geographies and populations need to be available and visible

New business models need to be explored and supported

Public health community needs to embrace the reality of the contribution of the
private sector to health solutions that reach communities and have impact




Regulatory Path Forward is Complex

= Every country has a different process; the complexity of
addressing so many countries (ie continent of Africa) with diverse
and uncharted pathways is daunting

= Some countries are lacking expertise and a coherent process

= In some countries the bulk of services are delivered through
unregulated private providers

The critical path for new technologies and health solutions need to be mapped
early so that weak points in the regulatory path can be identified

Creativity and persistence is needed in engaging thought leaders and
regulators early to define pathways where the path is unclear or to adapt
existing processes to the benefit of new solutions.




Sustainable Solutions need Local Ownership

= Parachuting in northern solutions almost never works for the long
haul

= Ethical, social and cultural issues influence likelihood of uptake
and therefore impact

= Northern investigators have been historically poor in engaging in
equal partnerships and appropriately valuing the scientific
contributions of local scientific partners

Local scientist and thought leader involvement speeds acceptance

Local community engagement must be considered in both research and
delivery

Local innovations may better match the needs of the community and therefore
have a greater likelinood for sustained impact

It is local leaders that shape regulatory and policy change




1) The need to increase access to existing diagnostics

2) Development & validation of new diagnhostic tools from existing or
emerging platforms

4) Development of new diagnostic platforms to meet access needs, and the
need to diagnose multiple diseases with common presentation

Health l-lﬁ-l"'-'r'-'l"'uh“'-ﬂl'“-\.l.rﬂd‘
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Levels of Infrastructure Available

Advanced/Moderate

» Hospitals and
urban clinics

* Electricity, clean
water, well-equipped
laboratories, trained
clinicians

Minimal

» Health clinics (Africa), * Village or community
rural clinics (Asia,
Latin America) * No electricity, clean
water, physical
* No reliable electricity infrastructure, or
or clean water, no trained staff

laboratory, minimal
expertise



DX Platforms for Global Health

Requirements for resource poor
settings

Portable, limited logistics, no medical
waste, self contained or no power, no
water

Capable of handling multiple specimen
types

Capable of multiplexed testing - DNA,
Proteins, RNA, Metabolites

Nearly fully automated operation
(including sample prep)

Low requirements for user training
Extremely low cost of ownership



http://thecommons/Gallery/GH_JS000637_PPT.jpg�

Needs for Technology Innovation

Sample Collection

» design platform to accommodate
new modes of sample collection

Sensitivity

 need performance
adequate to inform
decision making

Displaying Results

* need simple, unambiguous displays

Detection

Pre-Processing

* need portable methods

Selectivity

* need receptors and/or
reactions that are
selective and robust

Was_te Disposal

* need built in waste management



Questions to Ask
= Is it the right product?

* Can it work in that setting? For that population?
* |s it something the user would want?

= Could it reach those in need?
* Can the innovation be accessed?

* |s there a regulatory path to acceptance?

= What type of partner can help to get
It to those in need?

* Public sector
* Private sector
* Local solutions for local problems




An Enormous Opportunity for Impact Exists
How will the Opportunity be Realized?

= Focus on the goal; define the problem in context
°* Engage the end user; focus on the patient
* Consider and embrace social, ethical and cultural issues
* Recognize the complexity " ol Y
= Stimulate innovation Y
°* Engage global intellect
* Right size the investments
* Leap frog barriers

= Focus on sustainability
* Understand the value proposition
* Partner with others who have experience
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