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PROBLEM

Focus on organ-based manifestations
results In:

e Lack of focus on shared underlying
mechanisms (difficulty leveraging research
across institutes)

* Inadequate/inaccurate phenotypes for
genotype associations

* Missed opportunities in therapeutic
pipeline



Mechanism-Associated Phenotypes for Genetic Analysis
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Figure adapted from Barabasi, New Engl J Med 357:404-7 (2007)



MAPGen Concept

Transformative concept -Define human
liInesses based upon the underlying
pathobiology.

Goal — Redefine disease phenotypes
according to shared mechanisms.

Product — evolving knowledge of phenotypes
and associlated tools based upon shared
mechanisms for use In research.




Diseases are Iinterconnected.

Supporting observations include:

v' Many genes to one disease
v" One gene to many diseases
v' Many to many: interconnections among biological pathways.

| ‘]

A variant associated with nicotine dependence, IJng
cancer and peripheral arterial disease

| Nature 452, 638-642 (3 April 2008




One drug to many organs
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Overview of MAPGen
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Existing large data sets permit insights

Number of patients

Search 1.5 million patient
records on 161 disorders
stored for pragmatic
purposes (such as billing)
for co-morbidity,
correcting for age, sex,
age-at-onset, and
ethnicity
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Fig. 3. Significant correlations (that we Mwm _ V@i e sl
interpret as genetic overlap) among three

neurodevelopmental disorders (autism, bi-
polar disorder, and schizophrenia; corre-
sponding nodes are shown in yellow) and
all other disorders in our data set (blue
nodes). The volume of each sphere (dis-
ease) is proportional to the number of pa-
tient records annotated with the corre-
sponding phenotype, as explained in the
key. The arcs represent significant correla-
tions among phenotypes, with negative
correlationsshown in blue and positive cor-
relations shown in red. Thicker arcs repre-
sent stronger correlations; see key.

Andrey Rzhetsky, et al. (2007) Proc. Natl. Acad. Sci. U. S. A. 104, 11694-11699
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— Hypothesis generation through
screening for interconnections using existing
data and samples
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« Electronic l
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cohorts (clinical,
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Program 2: Understanding shared
pathobiology reveals new insights.

Nephronophthisis

Retina

TRENDS in Genetics

Recognizing overlapping phenotypes (cystic kidneys, retinal degeneration,
polydactyly, and brain malformations)resulting from mutations in ciliary proteins will
permit identification of potential ciliopathies.

Martin Oti, et al. Trends in Genetics Vol. 24 No.3




Program 2 — Hypothesis testing through

analysis of existing or new human studies
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Program 3 — Program Coordination and Data

Resources

« Coordinating
center
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Sample Research Programs

Program 1 -
Hypothesis generation

Screen medical
literature for
associations

Screen electronic
medical records for
associations

*Screen NIH supported
databases

Program 2 - Program 3 -

Hypothesis Testing Support

+ Propose and validate °Intégrate databases
common role of Develop statistical
pathway across tools for use in

traditional diseases  gcreening large,

Propose and validate Unéven data sets
mechanisms of  «Develop dynamic web
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effective across
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diseases el
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Sample Research Programs

Program 1 -
Hypothesis generation

Program 2 -

Hypothesis Testing

Program 3 -

Support

Screen medical
literature for
associations

*Screen electronic
medical records for
associations

«Screen NIH supported
databases

*Propose and
validate common role
of pathway across
traditional diseases

*Propose and
validate mechanisms
of treatments
potentially effective
across diseases

Differential organ
response to
environmental
stressor

sIntegrate databases

*Develop statistical
tools for use in
screening large,
uneven data sets

*Develop dynamic web
portal

*Develop and evaluate
statistical methods for
evaluating phenotype-
genotype association
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