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215t Century Biomedicine and the Knowledge Economy

* Quality care is delivered through ready access to
care guidelines and practice plans accessible
through decision support systems

(OIVE1[14Y

«  Knowledge bases support ongoing assessment of
effective interventions informed by individual
IS characteristics including molecular information

Effectiveness

* Access to electronic health information at point of
care permits ongoing assessment of safety of
Pharmaco- approved interventions in real world settings

Vigilance

 Biomedical research effectively leverages health
observations and rapidly feeds back approved
Biomedical interventions into a care setting

Research
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Knowledge Worker Ecosystem

Personal Drug and

: Health . | Diagnostic
Commercia :

Consumers Records N Information

Approval and

j‘ Medical @

Safet
Healthcare Records Food and Drug [ rr)r/] fion
Al Informatio

Hospital

Records Research Results

Community
Hospitals

‘ Clinical Trial Reimbursement
Research Information Y A R Information

Medicare

Institutions
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20th Century Research Biomedical Paradigm

. Product - Outcomes &

» Biological pathways » Candidate selection and e Product launch » Reporting of serious/fatal ADRs
Optimization
e Target identification and * Clinical adoption * Re-labeling (or recall) as
validation * Pre-clinical testing needed
e Phase |, II, 11l » Additional indications as
warranted

* New Drug application and
Approval
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21th Century Research Biomedical Paradigm: a Learning Health System

Analysis and
Learning

Outcomes &
Surveillance

[ DISCOVER ]

13 fo>

Product
Development
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“Cancer Knowledge Cloud”: A Platform for Biomedical
Innovation

)
———
The Cancer Knowledge Cloud
Is a virtual biomedical capability that uses the NCI's cancer
Biomedical Informatics Grid (caBIG®) to encompass distributed
individual and organizational data, software applications, and
computational capacity through the Internet.
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“Cancer Knowledge Cloud”

Community Research
Hospital Hospital Research

Institution

Cancer Knowledge
Cloud

- Comparative
Decision ) Effectiveness
Support

Quality
DEE]
Aggregators

Pharmaco-
Vigilance

Analytics

Biomedical Surveillance
Research
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caBIG® Underpins The Cancer Knowledge Cloud

Molecular and Clinical Research Information Clinical and Genomic Producers of Clinical Information
Research

Consumer Practice Research . ' Consumer Practice Community
Institution | — \ Hospital

|
caExchange - Hub
Hosted

¢

Data ———]  Hosted
API Analytics AP e SIS
caGRID

J

Grid-Enabled

caBIG® Applications API




caBIG® Capabilities Are Relevant to Discovery, Clinical

Research, and Clinical Care
s ™

 Track clinical trial * Use NB_IA rgpository
registrations for medical images

including CAT scans
and MRIs

 Facilitate automatic
capture of clinical

laboratory data Visualize images

using DICOM-

* Manage reports compliant tools

describing adverse
events during
clinical trials

Annotated Images
with distributed tools

-~

/

4 _

Combine proteomics,
gene expression,
and other basic
research data

>

* Access library of well
characterized and
clinically annotated

: biospecimens
* Submit and annotate

microarray data Use tools to keep an

inventory of a user’s

- Integrate microarray own samples

data from multiple
manufacturers and Track storage,

permit analysis and Discovery Research Pathology distribution, and quality
visualization of data \_ assurance of specimens/

- /
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caBIG® as a Platform for a Biomedical “App Store”

800 o

() (1 nitps sicabig.nci.nin goviphoneapps 77 v 12 ([G: Google Q)

Most Visited *  Getting Started  Latest Headlines &

IPhone Application Store
e A T K
> 4“@_ 3
Your research gets better e
with every new app.

- dl

Apps for Research

Apps for © IJ:‘;])apgsi;ogr © Apps for © Apps for ©

Development Discovery Biobanking

Biomedical Medical Biomedical Biospecimens
Information (caBIO) Imaging (OsiriX) Services (caGrid) (caTissue)
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caBIG® In The Cloud...

% HealthCare IT, Inc.

amazon
webservices™

Biospecimen
Repository (caTissue)

Clinical Trials Suite ™\
(CCTS)

¥ caBIG ﬁ
' Cancer _
H
:-J&nowledge Cloud-
"""_""
% a1 -
"N\__H ) i -
Go 0g le Micresoft
Health Information il Biomedical |
Services (COPPA) Information Services
' (caBIO)

% caBIG
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Using caBIG® to Classify Lymphoma

 Scientific value

« Use gene-expression patterns
associated with two lymphoma types to
predict the type of an unknown sample.

« Connect caGrid data service (caArray)

DLBCL Follicular

mem " Ravi Madduri

Galectin 3
Cathepsin B

e Univ. Chicago

RACH1

CDCa7 Homolog Carole GObIe

with analytical services (PreProcess, e
SVM and KNN from GenePattern). = U.Manchester, UK

Cir2
Transferrin Receptor

« Major steps e VWEI T AN
»  Querying training data from sz Univ. Chicago
experiments stored in caArray. Dinanath Sulakhe
* Preprocessing, i.e., normalizing the Univ. Chicago
microarray data. i _ _
* Predicting lymphoma type using :m 3t:\f;|12nscﬁgz:lec:-5?<yes
SVM & KNN services. e ’

« Extension

* Generalized the workflow into a cancer ArgonneA
type prediction routine that can be used |
on other caArray data sets.

THE UNIVERSITY OF

CH I CAGOJ MANCHESTER

*Fig. from MA Shipp. Nature Medicine, 2002
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Lymphoma Prediction Workflow

Sian In
carid P
P 3 rta I ‘;?, Home Data Sets / People M Communities Institutions Catalog il

Tools » Taverna Workfiow

MicroArray from

tumor tissue

Lymphoma type prediction based on microarray data

Description: Scientific value Using gene-expression patterns associated with DLBCL and FL to predict the lymphoma type of an unknown sample. Using SWM
(Support Vector Machine) to classify data, and predicting the tumor types of unknown examples. Steps Querying training data from experiments stored in
ca/uray. Preprocessing, or normalize the microarray data. Adding training and testing data into SVM service to get classification result. The input to this
workfiow is an Experiment ID. Experiment |D identifies the experiment that caArray uses for data collection. For example, Experiment 95 contains microArray
data regarding 77 tumar samples

Scufl Path: /h At t-5.5.27itemp/3-t: new-portiet WEB-INF/classesicaray_SVM-090710.t2flow

Number of Input Ports: 1

Author: Wei Tan

Select Workflow

M I C r 0 a.r r ay caDSR metadata query in caGrid

Description: This workflow uses caDSR (Cancer Data Standards Repository) service, which defines a comprehensive set of standardized metadata

- descriptors for cancer research terminology used in information collection and analysis. This Sample workflow is to find all the concepts related to a given
p r e r O C eS S I n g context, for example caCore. The workflow uses context information to invoke findProjects in caDSR and get the project(s) information.
Scufl Path: /ho portal A it-5 5 27 temp/3-taverna-new-portiet WEB-INFiclasses/cadsr t2flow

Number of Input Ports: 1
Author: Wei Tan

Select Workflow

Lymphoma

classification

Ack. Juli Klemm, Xiaopeng Bian, Rashmi Srinivasa (NCI)
Jared Nedzel (MIT)
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A New Model for Biomedicine
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Using the Knowledge Cloud...

Participants

Fatients join research networks, grant consent,
agree to be "sought” and to enroll = "on-demand”
participants

Biospecimen Collections

Fesearchers can access and guery large
collections of well-characterized, clinically
annotated specimens

Research

"
[

Discovery of Correlations

Biomarkers are identified and validated: disease
suUb-groups emerge

X
'q

Individualization of
Treatment

Fatients are identified by sub-groups and
treated appropriately

Bavlor College of Medicing




Using the Knowledge Cloud...

Y/

. s Er"'.]r"'f !
n NI W & _] Sat h?idih}' _J:',jlf."l_:_a

My Genomic Profile

Consumers get their genetic and predisposition
risk information

WSl
Consumer

My Prevention Strategies

Consumers work with genetic counselars;
coordinate with health care provider

My Clinical Record

Consumers link to their clinical histories with genetic

profiles; access clinical research; participate in
volunteer networks




Using the Knowledge Cloud...

ot (0 q 1]] 8t @M A

Electronic Health Records

EHRFEs can connect to clinical trials in
hospital settings

Research Finding Knowledgebases

Large-scale databases of latest research findings
are connected to health delivery encounter

Clinical
Practice

Learning Healthcare System

Local and national clinical encounter information is
fed back to care providers to help inform clinical
decision making




caBIG® Enables Comparative Effectiveness Research

Molecular and Clinical Research Information Producers of Clinical Information

Community
Hospital

|
caExchange - Hub

¢
3 Hosted
e m Systems

‘ Hosted =
B

Grid-Enabled Data
caBIG® Applications API Analytics

Comparative
Effectiveness
Research

>
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Our Distinguished Panel

* Aneesh Chopra, M.P.P.
United States Chief Technology Officer

« Stephen Friend, M.D., Ph.D.
President & CEO
Sage

« Greg Simon, J.D.
Senior Vice President, Worldwide Policy
Pfizer
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