U.S. CLIA Lab Regulation
CLIA 881 LDTs Oversight

ADeemed Status - Private & State Agencies:
AJCAHO COLA
AAOA AMH]
AAABB NY i Clinical Lab Eval Program
ACAP WA i Office of Lab QA

ALabs conducting in-house testing must:
AMeet CLIA high-complexity certification
AEstablish performance per CLIA regs



E.U. Regulation
Oversight

ACE Registration & Marking

A2010 7 Medical Device / Diagnostic Directive



Laboratory Testing

A Current Dx Model: Low value, low tech,
high through-put, controlled by hospital and a
hand full of laboratories.

A Future Dx Model: High value, high tech,
low through-put, controlled by individual
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Laboratory Testing

1) Pre-Test Challenges: Patient Samples

A Communication / Teamwork
A Sample Handling Logistics

2003 WHO study: Estimated that 50% of all
temperature sensitive shipments were
compromised due to improper packing and
Inferior shipping processes @ that amounts to
nearly $3.0 billion annually in spoiled product.



Laboratory Testing

2) Testing Challenges:

Pre-analytical
Analytical
Post-Analytical
Reporting

a &~ W b =

Adverse Events: Monitoring / Reporting /
Corrective Action / Inspection / Auditing



Dx Market Forces

Diagnostic M&A:
AVentana /Roche - $3 Billion. 12x Multiple. Overpaid?
ADigene /Qiagen - $1.4 Billion. 9.3x Multiple. Overpaid?

BuyOuts: Wheredos The Beef ?
A MonoGram BioSiences [LabCorp - $107M 3x Multiple
ADXs LTD /Qiagen - $95M ~3x Multiple. Cash & Revenue

U.S. VC Investing:
A2007 - $594M invested 54 companies developing medical Dx
A2008 - $467M invested 57 companies

Recent Financings:

AXDX - $14M Round G. Down Round

AAgendia - $23M Round E. Down Round w/one EU Investor
APrimeraDx - $20M Round C

AVitaPath Genetics - $6M Round A

AAdvanced Cell Dx - $5M Round B

AClarient - $30M

ACombiMatrix - Up for Sale. No Buyers



Personalized Medicine

Diagnostics



|solated, Purified, & Measurable
Macro -Molecules

PROTEIN



Central Dogma

Linear Logic___ T Finite Molecular Biology

DNA T—> RNA C—) Protein [—) Biochemical Effect

~25,000 Hundreds of
coding genes thousands of
proteins

-
Normzal & Disiznse

Pisitholyrpes

Hundreds of
thousands &
Various Species




Modifications
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wChromosomes
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Measurement Tech

Karyotype Analysis
Staining
Methylation status

wDNA

N
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Sequencing / PCR
Genotyping

In situ hybridization
FISH

Gel blots

SNPs / Haplotyping
DNA micrearrays
Imaging
Methylation

w RNA

¢ In situ hybridization
¢ RFPCR

¢ Gene Expression

¢ Micro-arrays

¢ Mass spectrometry
¢ Imaging

w Proteln

¢ Immunohistochemistry
¢ Antibody ELISAS

¢ Arrays

¢ Mass spectrometry

¢ Imaging



New Genome Sequencing

iHlumina

2 Applied
Biggylstems

454 Genome Analyzer
(Solexa) SOLID

Pyrosequencing Sequencing synthesis |, tion based extension



Moor e 0s - IEdipsed

Cost per Q20 Megabase ($)
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Courtesy of Eric Lander, Broad Institute
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Manolio, Brooks, Collins, J. Clin. Invest., May 2008



