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Overview

A Why systems approaches to medicine are
an essential element -- an example

A Technologies, blood proteins &
biomarkers

A Whole genome sequences of families i
unexpected power

A A view of the future
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Six Fundamental Features of
Systems Biology

A Global analyses
A Integrate multi-scale data, and data types
A Dynamic analyses

A Hypothesis-drivend model-hypothesis-perturbations- |
Integrate into model-iterate

A Predictive modelsd descriptive, graphical or
mathematical

A Applying new quantitative, high throughput
technologies
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A Systems View of Disease Postulates that Disease
Arises from Disease-Perturbed Networks

dynamics of
pathophysiology




Genetics and Environment
Integration is key to future medicine
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A Systems Approach to Disease

A Deciphering the networks activated or
perturbed In disease processes

A Combine human molecular studies with
mouse models T network by network

A Both time series and disease severity profiles
are key

A We have studied:
I Liver toxicity
mm=) | Prion disease
I Pulmonary fibrosis & COPD
I Soon: neurodegenerative diseases
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Prion disease example:
Prion Protein Exists in Two Forms

PrP Genetic Mutations
PrPSc Infections

Infectious PrPSc #

Spontaneous
conversion
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Global Transcriptome Analysis

Time-course array analysis:

Inoculate w/ Prions A C57BL/6J-RML: 12 time points
A FVB/NCr-RML: 11 time points

Prion strains:

ARML A BL6.1-301V: 9 time points
A 301V A FVB/B4053-RML : 8 time points
Mouse strains: et R MR, G
A C57BL/6J Brion infected brai R —— -
A FVB/NCr rlon In ecte raln ‘ 6N -8
A BL6.1 Seeene 25 me‘_':nv
A FVB/B4053 J - A =
Hymdamaof‘ Bme"é'u?“ =B \
RNA ol .o -
Almost 46 million frombrain = (oS53 v SRS am X<
homogenate _\‘/ — 2 S "

Data points

Mouse Genome array

Uninfected brain 45,000 probe sets
~22,000 mouse genes.
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Multiple groups: three inbred strains, two
transgenic strains and one knockout strain,
two prion strains

Differentially Expressed Genesd DEGs --7400 to 333
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Examples of Prion Subtractive
Transcriptional Analyses

A Control vs disease-infected animals at 10 time
points across disease progression in 8 mouse
groups

A Subtract unique responses in 3 inbred strains

A Subtract responses from differing levels of prion 3
proteins in transgenic / heterozygotic animals ;

A Subtract differences from infection with two
different prion strains

A Subtract differences arising in infected prion
knockout animals (no disease)
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Integration of Different Types of
Information

A Subtractive dynamic transcriptome
analyses (now includes microRNA)

A Network dynamics of relevant brain
networks

A Dynamic histopathology of the brain

A Dynamic distribution of infectious prion
particles in the brain

A Onset of clinical symptoms
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PrP accumulation network
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