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Major Challenges in Healthcare

Variation in

Cost Demographics Access Clinical Practice
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Inefficient Fragmented Duplication, Protracted
Use of Care Versus Defensive Adoption of
Information Integrated Care = Medicine & Waste Innovation
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Excessive Use of Services
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Fragmentation Versus Integration in Healthcare Delivery

| Physicians ‘

specialization and fee-for-service drives volume and siloed
care provision

lack of curriculum reform and propagation of anachronistic
behavior/expectations

5

5

 Payors |

Impenetrable thickets of eligibility/reimbursement criteria

bloated administrative infrastructure to accommodate
multiple payment channels

5

| Politicians ‘
boldness or timidity in healthcare reform?

| Patients ‘

confused and increasingly afraid
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Reasonable Expectations for Rational Healthcare

what works? validated evidence

why it works? mechanism of action
who it works for? personalized medicine
what works best? comparative effectiveness

when should it be best practice guidelines,
used optimally? standard-of-care and
malpractice
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The Economic, Social and Clinical Benefits of Proactive Mitigation
of Disease Risk and Chronic Disease Co-Moarbidities

20% of the Population
Generate 80% Cost

Health Status

multiple
co-morbidities

end-of-life
care

chronic ‘

disease
Qrogression

Healthy/

ghronic disease
Low

early stage

acute disease

< Value - Cost
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New Value Propositions in Healthcare
A social and economic value of reducing disease burden
will rise
I earlier disease detection and mitigation
I rational Rx and guaranteed outcomes

I Integrated care management of complex chronic
diseases

I extension of working life
Aprogressive shift from 6react.i

care and O0integratedo delivery
I prospering in an era of increasing constraints
I managing the | i mit(s) of soc]

ability to pay for innovation
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Mapping the Molecular Signatures of Disease

ID patterns automated
of pathway platforms
and network for rapid
dyregulation v detection of

in disease multiplex

- fibiosignaturesd analytes

ACT

rapid analytics and customized
data formats/visualization to
guide optimum decisions by

clinicians, patients and payors
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Molecular Diagnostics and Miniaturized Devices:
A Key Future Driver in the Healthcare Value Chain

Complex Biosignature Profiling

genomics

proteomics

immunosignatures

Signature Detection, Deconvolution and Multivariate Analysis

automated,
high throughput
multiplex assays

novel test formats
and devices (POC)

new algorithms
~ For complex
signal/deconvolution
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Trends in Mapping Diagnostic Sighatures
of Health and Disease

® unianalyte & multiplex

complex analytical

simple analytical .
» algorithms

|
=
|
> endpoint(s) L/
® high throughput automation
#» technician dependent \_l/ ¢ lab-on-a-chip
|
=
|
=

remote fault-diagnostics/
* repair

migration to POC

® wireless remote monitoring
individualized profile and

¢ longitudinal person record

as reference index

¢ centralized laboratory

population-based
> reference index
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The Value of Blood-Based Diagnostic Profiling

A minimally invasive

A blood bathes all organs

Aorgan-specific O6biosignatureso de

A facile routine tracking of disease progression and RXx
responsiveness

A value of highly stable biomarkers for retrospective
studies to correlate with clinical outcomes

A POC testing
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Comprehensive Biosignatures Profiling:
Each Individual Will Serve As Their Own Control
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The Waste and Risk of Empmcal Rx
Ignoring The Obvious in Clinical Practice

» diseases are not uniform

» patients are not uniform

»a ‘ofcesrezie alf' Rt s al |
approach cannot continue

» inefficiency and waste
of empirical Rx

» cost of futile therapy

» medical error and AEs




Disease Subtyping: Next-Generation Molecular Diagnostics (MDx)
and A New Molecular Taxonomy of Disease

; MDx Platforms
=t parallelism
— | Aminiaturization
Y | Aautomation
~ | Arapid
A
= | APOC
- RIGHT Rx
for
RIGHT DISEASE
SUBTYPE
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The Evolving Market for (Bio)Pharmaceutical Therapies

Aempi ri c sizefifiseand d 0

ABdclaycskeb’'u s t,er 0O i
Ry A population-based Rx

|
h A Rx targeted to patient subgroups with common

Stratified/ molecular pathology
Targeted A

Rx

Dx-Rx combinations and Rx labeling

* A individualized Rx

I relevant disease subtype
I AE risk profiling

I compliance monitoring

A integrated framework of coordinated care and
longitudinal care

Personalized
Healthcare

© 2010 Caris Life Sciences, Inc. All rights reserved.



The Emergence of Drug: Diagnostic Combinations
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K-RAS Profiling and Anti-EGFR
Monoclonal Antibody Therapy

ectbix: TN
* (panitumuma) 3 InCloe Sytems # higher response in
AMGEN s patients with K-RAS

versus mutant-K-RAS

» estimated $604
million/year savings
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Molecular Medicine and Rational Therapeutics:
Molecular Diagnostics and Targeted Rx

A opening era in linking disease molecular
pathology to rational Rx

A increasing payor, regulatory and public pressures
for reliable ID of Rx-responsive patients

A demand for Dx-Rx combinations will intensify

A Dx-Rx combination will become an obligate
element of NDA/BLA submission and product
labeling

A development of Dx-Rx combinations as intrinsic
components of R&D programs for investigational
RX

© 2010 Caris Life Sciences, Inc. All rights reserved
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From Pharmaceuticals to Pharmasuitables

Individual
Variation and AE risk
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Right Rx for Right Disease Right Rx for Right Patient



Molecular Diagnostics and Pharmacogenetic Profiling to
Identify Individuals at Risk for Rx Adverse Events

broader, more complex profiling platforms than MDx
assays for ID of drug targets

- number of isoforms for DMPK enzymes and scale of
Individual variation within populations

ID of slow metabolizer genotypes

unknown effects of genetic and environmental
confounders in AD(M)E beyond genetic variation in
drug-metabolism (I-lll) repertoire

growing recognition of importance of variation in HLA
allels as additional risk factor

touching the third rail: race and ethnopharmacology-
PC trumps rational science
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The Hunt for Gene Loci Associated with Complex
Human Diseases
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for Common, Multigenic Late-Onset Disorders

A slower evolution than many predict
A Genome-Wide Association Studies (GWAS)
I~ high cost and to date low yield in terms of clinically
exploitable markers
I~ disease origins from multiple low penetrance alleles
versus small, dominant set of high penetrance alleles
A substantial ambiguities regarding probabilistic risk of
overt disease
I epistasis
I~ epigenetics
I~ environmental confounders
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Mapping the Complexity of Genome Orgamzatmn
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A recognition of increasing
levels of organizational
and regulatory complexity

haplotypes

CNV

indels

RNA universe

oldra elke:nte | e me
epistasis

epigenetics

nuclear

compartmentalization
and trans-expression
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Mapping Global Pathway and Network
Regulatory Perturbations in Disease

]
Vv

A ID pertubation of upstream signaling pathways that
activate/deactivate key regulators

A role of post-transcriptional regulation via miRNAs and
RNA-binding proteins

CARIS

LIFE SCIENCES



CARIS

LIFE SCIENCES

Malignancy MiRNA Regulation

CLL miR-15a, mIR-1G-1, miR-181a, let-7a, mIR30d, Downregulation
miH-150, miR-92

PediatricBu r k il tytmpsh o ma , Ho d miR-155, miR-17-92 Upregulation

lymphoma, diffuse large B cell lymphoma

Hodgkinbés di sease, Bur miR-9,let-7a Upregulation

B cell malignancies miR-143, miR-145 Downregulation

AML mMiR-127, miR-154, miR-299, miR-323, miR-368, Upregulation
miR-370

AML miR-221, miR-222 Downregulation

Hematopoietic malignancies miR-203 Downregulation

From: M. Galasso et. al. (2010) Genome Medicine 2, 12
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The Race for Low Cost ($<1000) Whole Human Genome Sequencmg
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