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THE “OMICS” OF MATERIALS SCIENCE

Complex cell systems assays

Molecules Pathways Calls Tissuas Humans
M L 1 1 1 1 L 1 1 L
I | 1 1 1 1 T i i 1
Maters 10 10" 10~ {1 10" 10~ 1o 10~ 10~ 1
Seconds 10 -4 pd g il ne
Scale

Eugene C Butcher, Ellen L Berg & Eric J Kunkel. Systems biology in drug discovery.

Nature Biotechnology vol 22, 1253-1259 (2004).




DATA AND DATA INTEGRATION

Low-level integration High-level integration
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David B. Searls. Data Integration: Challenges for Drug Discovery. TlMV IS g: : W
Nature Reviews Drug Discovery, vol 4, 45-58 (2005). R s




SYSTEMS BIOLOGY & SYSTEMS ENGINEERING
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Hiroaki Kitano. Systems Biology: A Brief Overview. Science, vol 295. no. 5560, 1662-1664 (2002).
Ahmed K. Noor, Samuel L. Venneri, Donald B. Paul & Mark A. Hopkins. Structures Technology for
Future Aerospace Systems. Computers and Structures, 74, 507-519 (2000).




In-silico MATERIALS SCIENCE: A Biological Analogue

Predict

Sean Ekins and Steven A. Wrighton. Application of in silico approaches to predicting drug—drug TlMV |S e: - -d Al
interactions. Journal of Pharmacological and Toxicological Methods, Vol 45, Issue 1, 65-69 (2001). e A > :




INFORMATICS: Tools for Materials Discovery

Structural properties at different
length/time scales

Material Development €D

Material Properties
Microstructural Evolution <D
Component Design <P

| | System Design <P

Data “fusion” through Informatics

IT platform :

« Ultra large scale databases of appropriate
information and data ( data warehousing)
*Scientific visualization

» Data mining

* Remote access / distributed computing




INFORMATICS

e Data acquisition: The barriers to data acquisition include finding sources of data,
locating data within the sources, extracting sufficient metadata to make the property
data meaningful, harmonizing the information from different sources, and collecting
the results in a fully documented, searchable, and accessible data system. The
group identified several means by which the materials community as a whole could
contribute to improving data access and acquisition.

e Data standards: Specific needs included a listing and taxonomy of the elements of an
information framework to describe materials as well as both de-facto and formalized
standards for data formats.

e Dissemination/access: A requirement to define access policies was identified. It was
envisaged that different tiers will probably be required to control access to the data
depending on the status of who is trying to access it.

e Analysis tools: Knowledge extraction from the fused data sets through the detection
of knowledge gaps, identification of anomalies, model development, pattern
recognition, and mapping (forward and inverse) techniques is needed. These
capabilities need to handle the various forms of information, conform to the likely
data standards, and must be joined by a system architecture, as needed by the
combinatorial community.

o Visibility/awareness: The practitioners of materials science and related fields need
to become educated about informatics approaches, even to the point of developing
materials informatics as a recognized new sub-discipline within materials science.
The group identified a number of activities to raise awareness and visibility of
materials informatics broadly and to foster a materials informatics community.

e Resources: As with any endeavor of this nature, financial and management support
greatly help further progress on resolving the issues and needs described. There may
also be a need to develop standard reference materials that can be used to support

S
data validation.
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