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Host/vector/ Cost Data analysis/interpret/ Genotypic characterization
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Increasingly Universal Workflows A Moving Target Culture-independent diagnostics
Established sequencing workflows for a wide range of Rapidly evolving technology space. Microbial ecology/diversity
pathogens. Changing hardware and COTS/OSS

capabilities. Lots of choice, but lack of
consistent standards. BIG DATA. New

workforce and skillset is required. |
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Advanced Molecular Detection

Proposed $30M FY2014 budget request to:

1. Improve pathogen identification and detection

Outcome: Rapid progress toward modernizing PulseNet and other
critical lab-based surveillance systems

2. Adapt new diagnostics to meet evolving public health needs

Outcome: Enhance CDC'’s ability to detect outbreaks early, develop new test
during outbreaks, and better characterize infectious disease threats

3. Help states meet future reference testing needs in a
coordinated manner
Outcome: More effective and better integrated outbreak response activities

4. Implement enhanced, sustainable, and integrated laboratory
Information systems

Outcome: Labs inside and outside CDC can share information quickly and
seamlessly, including with other CDC databases, such as MicrobeNet and
PulseNet

5. Develop prediction, modeling, and early recognition tools
Outcome: Better equipped to prevent, detect & respond to infectious diseases.




AMD Initiative: Strategic Investments (1)

o Scientific Infrastructure:

= Critical laboratory and bioinformatics infrastructure at CDC, state/local
PHL, and key overseas laboratories.

* Sequencers, mass-spec, other instrumentation, reagents.
* High performance computing, workstations.

« Data storage, networking; data integration, knowledge
management.

« Service contracts, software licensing, etc.




AMD Initiative: Strategic Investments (2)

0 Workforce development:

= Training for CDC and PHL staff (bioinformatics, genomics, -
omics)
= New or re-tooled fellowship programs (bioinformatics, genomics)

Recruitment of new staff and skillsets (bioinformaticians, data
scientists, lab specialists, ...)




AMD Initiative: Strategic Investments (3)

0 Consortia, partnerships and alignment of efforts
= Academic institutions

= State, Federal (NIH, FDA, DHS, DoD, DoE/National
Laboratories)

= Non-Profit/tNGO

= |nternational community
= Commercial/For-Profit
= Clinical laboratories

o Pilot projects with state/local and other partners.
= Qutbreak detection, investigation and response
= | everage existing laboratory-based surveillance systems




Conclusions

Emerging laboratory technologies, such as next-generation
sequencing, represent a fundamental change in the
practice of clinical and public health microbiology alike.

CDC'’s Advanced Molecular Detection and Response to
Infectious Disease Outbreaks (AMD) initiative will help
Implement these advancements in public health.

Working with “big data” in the laboratory, and applying it
effectively to patient care, will require new skills and
capabilities, including bioinformatics and data science.

As benchside protocols become increasingly standardized,
laboratories must also consider the importance of the
underlying bioinformatics methods, reference databases,
data management and reporting processes.




Questions and Discussion

For more information please contact Centers for Disease Control and Prevention

1600 Clifton Road NE, Atlanta, GA 30333
Telephone: 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348
Visit: www.cdc.gov | Contact CDC at: 1-800-CDC-INFO or www.cdc.gov/info

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of
the Centers for Disease Control and Prevention.
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