BIRN

Biomedical Informatics Research Network

a testbed for a biomedical knowledge
infrastructure



The Ideal Amplifier

Rin = Infinity
Ry = Zero (o)
Vg = Ay Vi Gain for the 741 Op-Amp
0% 120
10% 100
£, Gain
B 10 g 80
(=% \ ==
S 1p? 60"
Q
3 N
5 1w0? \ 40
R? 2 \
A A A H 10 L8 20
1 0

7 1 1w 10* w 1w* 1w¥ 1wt 1w

R1 \ ; Hertz Fig. 5
- / Signal Out
Signal In

Non-Inverting Amplifier

".

!



www.BrainConnection.com
©1999 Stientific Learning Corporation

Sample preparation al5a Colour IMage repres:

3 greysealo vaes

scale?

Data analysis

Detamining / D

Image scanning

www. BrainConnection.com
1999 sei Leasning Comporation

Nature Reviews | Neuroscience




NCRR Informatics

« Resources
 Collaboratories
 BIRN




The Challenge

Cross-disciplinary work is becoming increasingly
Important in biomedical research

Complexity within each discipline will require more
biomedical research to be done through collaboration

Integration of results will be necessary for translation
to clinical practice

Technology can help but requires significant
commitment to building infrastructure, purchasing
equipment and hiring qualified personnel
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HW/SW Infrastructure

Typical BIRN Rack Configuration \ \
| Compaq Rack
§ a g &

S L ~ 3xchange /

|
\\
Q

:fﬁ: wecurity, ownership and integrity

el ization and Uls
yoration and workflow tools




hat are the commonalities between schizophreniaj

and positive reinforcement pathways?
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BIRN Coordinating Center

Best practices aggregator

Center for training and experience exchanges
Expert-level technical support

High-level project management

Oversight bodies point of contact
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What is the long-term impact?

The NIH mission is to uncover
new knowledge that will lead to
better health for everyone.






Mouse BIRN

Duke, UCLA, Cal Tech, UCSD
Schizophrenia, ADD and MS models

— DAT knockout mouse
— EAE mouse
In Vivo MR microscopy

Cryosectioned whole brains
— Conventional histology
— Gene expression

Electron microscopy
— 3D subcellular data

— Protein localization
— Supramolecular image data



Finding 2. Critical, long-term research, technology and policy issues need to
be addressed if we are to realize the potential of information technology to
improve the practice of health care.

Knowledge repositories are an important research topic, including techniques for
integrating data from muiltiple sources. Stronger forms of authentication are needed,
both for persons accessing data and for assuring the integrity of information. Methods
are needed to protect patients’ privacy while allowing valuable medical research and
necessary reimbursement tasks to be performed.

Finding 4. IT potential to improve health care will not be realized without
development of a larger cadre researchers and practitioners who operate at
the nexus of health and computing/communications.

Finding 5. DHHS has relied on other agencies to fund IT research.
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Open Issues

Large data sets
— ISCAR - information storage, curation, archiving, and retrieval
— Bandwidth issues (QoS)

— Quality control of data only analyzed by machine (audit
requirements)

When to develop, and when to opt for COTS systems
Fostering collaboration
— Reward structures in government and academic institutions
— IP issues
— Integrity (source and immutability)
— Free text sharing
Data sharing issues (ownership, privacy,etc.)
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REVIEWS
OPINION Sharing gene expression data: an array
of options

Nature Reviews Neuroscience 2, 435-438 (2001)

Daniel H. Geschwind is at the Department of Neurology, University of
California, Los Angeles

Reasons given for sharing:
- can't use all of the data anyway
- increase confidence from independent verification
- increase input from non-biologists



Open Issues

« Federated DB / Knowledge Engineering
— Knowledge acquisition
— Integration of knowledge sources
— Accessing legacy systems
— Knowledge distillation

« High-level management of projects
— Waning days of individual investigator
— O 0Degree of centralization required
— Role of standards
— Business/sociological input
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— Project subdivision and optimizatior‘

« Scaling (within and across disciplines)
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There are all these highfalutin metaphors for the
genome project, like “The Holy Grail,” but it’s
really a public works project that serves a hundred
thousand researchers around the world, and we
have to keep that in perspective. With that said, if
we’re going to be engaged in public works projects
of this sort for the next quarter century, as I believe
we will, the we should make them as efficient as
possible. It’s more efficient to build roads and
bridges by organizing large construction
companies. But once built, they 're there for
everybody to drive on ... The Human Genome
Project is just road building. These are very
important roads.

- Eric Lander, Ph.D.

Director of Whitehead-MIT
Center for Genome Research



Brain Morphology BIRN

« MGH & BWH (Harvard)/Duke/UCLA/ UCSD

« Neuroanatomical correlates of
neuropsychiatric illness

— MCI, mild AD, Unipolar depression
« Data pooling and shared techniques
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Functional Imaging BIRN

« UC Irvine, New Mexico, lowa, Minnesota,
UCLA, MGH, Duke, North Carolina, Stanford,
UCSD

 Neurofunctional manifestations of
schizophrenia

« Data pooling and shared techniques
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Data Mining

"Discovering unknown patterns or
trends from a body of data which 1s
not otherwise apparent”

-www.netpilgrim.com
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