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The beginning of the journey: Addressing key unmet needs
for early lung cancer detection in CT screening era:

1. Distinguish benign vs. malignant lesions found on CT chest
(i.e. diagnostic biomarker)

2. ldentify highest-risk smokers who are most likely to benefit
from more intense screening and/or chemoprevention (i.e.
screening biomarker)

3. Distinguish indolent vs. aggressive screen detected tumors
(i.e. prognostic biomarker)



Moving an old paradigm to a new unmet need: The airway ‘field
of injury’

Smoking (and other inhaled
toxins) alters epithelial cell gene
expression throughout the
respiratory tract Abnormal

cells

Variability in epithelial cell
genomic response to and
damage from smoking linked to
tobacco-associated lung cancer

Lung tumor



Bronchial airway gene expression as a biomarker
of smoking and lung cancer

Smoking impacts airway and microRNA 2// \
gene expression’-3 ‘<' '\

Subset of changes are irreversible upon
cessation? Flexibl tube

(Bronchoscope)

Airway gene expression can serve as
an early diagnostic biomarker for
lung cancer®
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1. Spira et al. PNAS 2004;101:10143-48; 2. Shah et al. NAR 2005;33:D573-79; 3. Schembri et al. PNAS 2009:106:2319-24;
4. Beane et al. Genome Biology 2007;8:R201; 5. Spira et al. Nature Medicine 2007;13:361-366; 6



Bronchial Airway Genomic Biomarker was developed to
address specific clinical unmet need
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Unmet need for biomarker to guide next step in
management following a non-diagnostic bronchoscopy

1. Centers for Medicare and Medicaid Services, Hospital Outpatient Standard Analytical
Files



The Next Step on the journey:
Avoiding “the valley of death”

Our options in 2007 for conducting a phase-4 prospective
validation study in the intended use population to move this
biomarker into the clinic where it can benefit patients:

1. NIH/foundation support*
2. License to existing molecular diagnostics company

3. Startup company and raise venture capital (VC) financing



The elevator pitch!

Silvestri et al. NEJM 2015;373:243-251



The elevator pitch!

Silvestri et al. NEJM 2015;373:243-251



Prospective Validation
of Bronchial Genomic
Classifier (23 genes) in
the Airway Epithelium
Gene Expression In the
DiagnosiS of Lung
Cancer

(AEGIS | and AEGIS II)
clinical trials

ORIGINAL ARTICLE

A Bronchial Genomic Classifier
for the Diagnostic Evaluation of Lung Cancer



AEGIS Study Summary

Prospective multicenter study of ~1000 current and former smokers
undergoing bronchoscopy for suspect lung cancer.

- AEGIS 1 (n=597): Feb 27, 2008 to Sept 9, 2011
- AEGIS 2 (n=341): October 25, 2010 to July 10, 2012

23 gene biomarker refined on AEGIS-1 training set (n=299)
Whitney et al. BMC Medical Genomics, 2015

| _

Direction in Cancer

Biomarker genes
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ATP12A, TSPAN2
GABBR1, MCAM, NOVA1, SDC2
CGREF1, CDR1, CLDN22, NKX3-1
EPHX3, LYPD2
MIA, RNF150

Innate immune response

Mitotic cell cycle
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How the bronchial genomic classifier can impact the
diagnostic workup

Pulmonary lesion on CT scan suspicious for lung
cancer

(intermediate pretest risk of disease: 10-60%)

Bronchoscopy

Inconclusive Malignant/benign

Bronchial Genomic

Classifier
— +
Sensitivity 89%; . :
Low risk Specificity 48% Intermediate risk
(<10% risk) NPV 91% (10-60% risk)

Silvestri et al. NEJM 2015

Active CT surveillance Pursue standard management



CDC Chain of Evidence for Evaluating Molecular
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Veracyte Achieves Major Medicare
Coverage Milestone for the Percepta®
Classifier to Improve Lung Cancer
Diagnosis

et ~ September 8, 2016

PR Newswwe

SOUTH SAN FRANCISCO, Calif., Sept. 8, 2016 /PRNewswire/ -- Veracyte, Inc. (VCYT)
today announced that Noridian Healthcare Solutions, the nation's largest Medicare
Administrative Contractor (MAC), has issued a draft local coverage determination (LCD)
for the Percepta Bronchial Genomic Classifier. When finalized, this LCD will enable
coverage for over 30 million — or more than half — of the Medicare beneficiaries in the
United States. The Percepta classifier is the first genomic test for use in lung cancer
diagnosis to achieve this important Medicare coverage milestone. The test is supported
by multiple published studies demonstrating its ability to make lung cancer screening
and diaanosie more acclirate and safe by rediicing uuINnnecessarv slLiraeries on
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The Percepta Registry
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Next Steps

Improving the NPV and PPV of airway gene-expression

- Zhang et al. A Bronchial Airway Gene Expression Signature Associated with Adenocarcinoma
vs. Squamous Cell Lung Cancer. ATS 2017

Single cell transcriptomic profiling to address heterogeneity in the
biomarker signal

Increase the clinical utility of biomarker by extending the “field” to
the nose

Integration with imaging-based biomarkers (NCI RO1) and other
molecular biomarkers



Extending the cancer “field” to the nasal epithelium
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Potential clinical applications for a nasal
biomarker
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Summary

Airway gene-expression can serve a biomarker of the physiological response to smoking and
serve as an early detection biomarker for lung cancer

Bronchial genomic classifier (Percepta™) can improve the performance of

bronchoscopy for lung cancer detection
-High sensitivity and NPV in two prospective clinical validation studies
-Clinical utility studies indicate the potential to avoid unnecessary invasive

procedures among those who are unlikely to have lung cancer

The “field of injury” extends into the nasal epithelium which may enable lung
cancer detection among those not undergoing bronchoscopy as part of their

diagnostic workup
-Potential to serve as non-invasive screening tool

New Models for Academic-Industry Partnerships are key for Translation
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