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OVERVIEW

e The Evolution of Breast Cancer

* TheImpact of Precision Medicine on
Breast Cancer Diagnostics

» Breast Cancer Testing Industry
Challenges & Opportunities

» The Future of Precision Diagnostics
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BREAST CANCER

2012 GLOBAL SNAPSHOT

* Globally, breast cancer now represents one in four of all cancers in
women

* Nearly 1.7 million new breast cancer cases were diagnosed

* Breast cancerincidence has increased by more than 20 percent since 2008
* Mortality has increased by 14 percent

* Breast canceris the second most common cancer worldwide
» Represents 12% of all new cancer cases
* 25% of all cancers in women.

* In 140 of 184 countries globally breast cancer is the most
frequently diagnosed cancer among women

Source: World Cancer Research Fund International Mmarket ready Ry’




THE EVOLUTION OF
BREAST CANCER




Rene Descartes proposed
the lymphatic system was
the origin of breast cancer.

1600’s

.
-

480 B.C.

Hippocrates
attributed breast
cancer to an excess
of black bile

Radiotherapy became an
alternative to radical
mastectomy

1930s

()
(]

1700-1800s

Henri Le Dran theorized
cancer progressed in
stages

John Hunter believed
lymph node surgery
would stop the spread
of breast cancer

William Halsted
introduced radical
mastectomy surgery
for breast cancer
treatment.

(J

1960- 70’s

Robert Egan reported the first
cases of breast cancer
detected using
mammography

Tamoxifen FDA approved for
treatment of metastatic breast
cancer.

Bernard Fisher showed that
less-invasive lumpectomy
was as effective as
disfiguring radical
mastectomies.

Breast cancer awareness in
the ‘70s promoted by First
Lady Betty Ford

(J

1990’s- 2000s

Herceptin, was the first
targeted therapy for
women with HER 2 +

Breast cancer subtypes -
HER+, ER+ basal etc.
identified via gene
expression profiling.

Aromatase Inhibitors FDA
approved Letrozole,
Anastrazole, Raloxifene

The human genome
sequenced.

Genetic profile tests to
guide CT and risk of
recurrence - Oncotype DX
for ER+ early diagnosis;
MammaPrint for distant
metastasis.

Future

* Precision
medicine

* Patient Profiling

* Gene Therapy

Breast Cancer Evolution
460 BC - Today

9.27.19 5



Breast Cancer Advances

1950’s =>» 1970’s > 4

DIAGNOSIS e Palpable tumor * Screening mammography

* Two-view screening
mammography followed

TREATMENT * Radical Mastectomy « Radical Mastectomy

Surgery * Lumpectomy surgery SOC!

* Radiation Therapy

* Introduction of Adjuvant
Chemotherapy after Surgery

e Radiation

US DEATHS /YEAR 32in 100,000 32in 100,000

1Standard of Care
2 Breast Imaging Reporting and Data System

1990°’s

* Mammography screening SOC!
e Standardized BI-RADS? Reports

* Lumpectomy Surgeries
+Radiation SOC!

* Adjuvant Radiation +Chemo after
surgery

* HER2 for Herceptin responders

Drops to 26.6 in 100,000 by 1999

927.198



BREAST CANCER

Today

DIAGNOSIS

* Screening mammography Standard of
Care

* 3D Mammography for Dense Breasts

TREATMENT

» Radiation Therapy

* Surgery - Lumpectomy / Mastectomy

* Adjuvant CT + Surgery

* ImmunoTherapy PD-L1 for Triple
Negative BC

PERSONALIZED DIAGNOSTICS

» Personalized biomarker driven

treatments using IHC, FISH, and PCR
US DEATHS PER YEAR
Drops to 20.1 in 100,000 by 2016 Yo

9.27.19 7
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THE IMPACT OF PRECISION
MEDICINE ON DIAGNOSTICS

|14l a

1T

T

!
3
f
g 3
(1) 1 -
l,.A...'... 3
"W W
%
. .
o i
1‘.. !
[
T N\
»
It A ).
A W )N
o .r \ D W
” . 3 )
AV
%
\ y
. "y
'l
b
g X
v m
E
3
R
/o i .
(]
/. P -
% %
N\
@
m. & o
P\ ; b N
% b & &' S &t
A ¥ %
NCN/ J
NN
NN
" 3
|
\
— —_—
bl 1
- - —
1
| 8 1|

IR



DEFINING PERSONALIZE DIAGNOSTICS

Preventative or therapeutic interventions
concentrated on those who will benefit -
sparing expenses and side effects for
those who will not!

Patients are
profiled to
identify proper

Patient molecular profiling
enables:

d osin g orto PERSONALIZED *Selection of the safest and most
dete rm | ne DIAGNOSTICS effective therapy or dose level foreach
individual
l| ke l| h OOd Of ' *The ability to predict risk of disease or
progression
treatment , —
A diagnostic device to
response. identify patients
COMPANION DIAGNOSTIC most likely to benefit
from a drug - with
the Dx essentialto a
therapy’s safety?
Mmarket b 1. The National Research Council’s Toward Precision Medicine 927.19 9

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5989714/pdf/nihms971591.pf
2. https://www.fda.gov/medical-devices/vitro-diagnostics/companion-diagnostics



https://www.fda.gov/medical-devices/vitro-diagnostics/companion-diagnostics
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oose starting point, or click on the ma| O\

BREAST CANCER IS
A COMPLEX DISEASE

....with multiple pathways and no
Google Maps to guide us

Vmarket ready Ry
)| 9.27.19 10
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HER?2 TARGETING

IMPORTANCE

The HER2 Discovery
enabled us to identity
responders and non
responders with one
Biomarker

h ﬁ market ready Rry"

o Herceptin
® X ,*/

HER2 protein overexpression

RNA

tumor cell

2l HER2 oncogene

amplification

HER2: Human Epidermal Growth Factor Receptor-2 EGF: Epidermal Growth Factor

9.27.19 11




SCREENING & EARLY DETECTION

GENETIC TESTING - BRCA 1/2

DIAGNOSTIC TEST
PRIMARY SCREENING

 Screening and early * FDA approved for
detection BRCA 1/2 BRCA1/2 3RCA 1-2, HER2-
mutation carriers show Mutation Metastatic BC
increase risk of the
individual developing Clinical & * FDA approved for
breast cancer along with Fami_y HiStOl’y BRCA 1-2 , HER2-
age, ethnicity, family history Metastatic BC

& litecycle

market ready Ry"
Wi S 9.27.19 12



EARLY STAGE GENOMIC PROFILE TESTS

RISK & RECURRENCE TESTS

oncotype ) X

Breast Recurrence Score

GENOMIC HEALTH
Dx TEST INDICATION

 Predicts chemotherapy
benefit with a 1-21 score
* Risk of early recurrence

TREATMENT INFORMED BY Dx

e Chemotherapy

MammaPrint

AGENDIA

b

* Mammaprint defines Low Risk
or “High Risk” of developing
metastases within the first 10
years after diagnosis

e None

Breast Cancer

< INDEX

BIOTHERANOSTICS

e CLEARID Predicts likelihood
of benefit from extended
endocrine therapy or Al

* Prognostic for risk of late
distant recurrence

 Aromatase Inhibitors

13



METASTATIC BREAST CANCER TREATMENT
WITH CORRESPONDING TEST

DRUG & CLASS

Biologic Antibodies

* Trastuzumab (Herceptin)

* Pertuzumab (Perjeta)

Tyrosine Kinase
Inhibitors

* Neratinib (Nerlynx)
* lapatinib (Tykerb)
* tucanitib

CDK 4, 6 Inhibitors
» Abemacicib (Verzenio)

» Palbociclib (Ibrance)
* Ribociclib (Kisqgali)

PARP Inhibitors
* olaparib (Lynparza)
» talozoparib (Talzenna)

PIK3 Kinase Inhibitors
 alpelisib (Pigray)

INDICATION

Herceptin FDA approved for HER2+
metastatic or adjuvant BC

Perjeta FDA approved for HER2+
Metastatic BC in combo with Herceptin

& docetaxel AND Early BC in combo with

Herceptin & CT

Nerlynx- FDA approved for metastatic
BC

In clinical studies for metastatic BC, FDA

approved for early BC
In clinical studies for metastatic BC

Verzenio- FDA approved for metastatic
BC

Ibrance and Kisqgali - FDA approved for
metastatic BC in combination with Al

FDA approved for BRCA1-2 , HER2-
Metastatic BC

FDA approved May 2019 in advanced or
metastatic BC following endocrine
based regimen

IVD [ CDX TEST

HER2 + Immunohistochemistry (IHC)
or
HER2 + In Situ Hybridization (ISH )

HER2 + [HC
or
HER2 + ISH

ER+, PR+ (Hormone +) IHC,

HER2 - [HC
or
HER2 - ISH

BRCA1-2 Genetic Mutation & HER2 - IHC
or
HER2 - ISH

PIK3CA Genetic Mutation
ER+, PR+ (Hormone +) IHC
HER2 - IHC

or

HER2 - ISH

DIMERIZATION

MAPK pathway = ) “._.PIBK pathway

’

As seen in preclinical models: PERJETA targets a different subdomain on
the HER2 receptor than Herceptin does, allowing the combination to
provide a dual blockade of HER2-driven signaling pathways..10.11

Ribociclib |
Palbociclib ‘ |

@aciclib




PD-L1 EXPRESSION FOR IMMUNOTHERAPY

IN TRIPLE NEGATIVE BC

METASTATIC TRIPLE NEGATIVE BC

TECENTRIQ for adult patients with unresectable
locally advanced or metastatic triple-negative Diagnostic Test
breast cancer

HER2 -
Tostaesctaionty ST P someie ER,PR - tezolzirmaED
>1%
(TECENTRIQ)
PD-L1
Expression

FDA approved in locally
advanced or metastatic triple-
o , , i AN T negative breast cancer (TNBC)
o — A R T}“ » o RS, B : - : :
e~ R TS RNG  R P BC in combination wit

Binding of the ligand PD-L1 to its inhibitory receptors PD- hpaclitaxel protein boung

1 and B7.1 on T cells can suppress cytotoxic T-cell activity N market ready e 92719 15



BREAST CANCER

IVD PRODUCT LANDSCAPE

IVD/ CE IHC ER, PR, HER2, PD-L1
Systems
Y Roche-Ventana, Leica, Agilent-
Dako
HER2

ISH

Abbott Molecular, Roche-Ventana,
Leica, Agilent-Dako, BioCare

Oncomine Breast of DNA

M O leC U la I For research Use Only

Thermo Fisher

h ﬁ market ready Ry




BREAST CANCER

COMMERCIAL LAB SERVICES LANDSCAPE

Commercial Oncotype Dx, Mammaprint, ClearlD

Recurrence Gene
Labs

Profile Genomic Health, Agendia,
Biotheranostics resp.

MammaSeq, Foundation Act

NGS (studies underway)
Magee Womens HUPP, Foundation
Medicine

BC Proteomic Signatures

Mo l ecu l ar (studies underway)

Max Planck Institute of
Biochemistry, Germany

. BRCA1/2
Screening /

Myriad Genomics

Mmarket ready Ry"

9.27.19 17
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BREAST CANCER DIAGNOSTICS INDUSTRY
CHALLENGES & OPPORTUNITIES
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INDUSTRY CHALLENGES

o

(o]

Multiple stakeholders Multiple modalities Reimbursement
influence diagnostic being developed to challenges for new
development achieve the same molecular advanced

endpoint diagnostics

\ ( market ready Ry"
1] 9.27.19 19



MULTIPLE STAKEHOLDERS INFLUENCE
DIAGNOSTIC TEST DEVELOPMENT

Different Stakeholders Have Different Needs & Priorities

BREAST PATHOLOGIST ONCOLOGIST PHARMA RX PARTNERS

» Clear Test Interpretation ¢ Understandable Report * Reimbursement of Test

» Solid clinical datatorBC  » Testresults align with * Rapid turnaround time

» Streamlined test clinical experience for to accelerate Rx script
workflow confidence Rx decision * Ease of Oncologist

* Rapid turnaround time rrdering of Rx

9.27.19 20



MULTIPLE STAKEHOLDERS INFLUENCE
DIAGNOSTIC TEST DEVELOPMENT

Different Institutions Have Different Needs & Priorities

ACADEMIC CANCER CENTER COMMUNITY COMMERCIAL
HOSPITAL LAB * High quality results HOSPITAL REFERENCE LAB
* High quality results . tFelrSStt o marketaccessto Easy to interpret * Competitive Price
* Clearsupporting clinical * Reimbursable  Firstto market access to test
data Dx to Rx efficacy » Easytointegrate with » Fasytointegrate testin high
minimal training volume lab workflow

* Robustand reproducible

h ﬁmarket ready Ry*  9.27.19



FACTORS INFLUENCING ADOPTION

GENETIC INFORMATION

« Type of information required (DNA, rna)
 Amount of information (spot mutations, whole genome)

Determines the technology platform choice

TESTING ACCESS TO TESTING (LOCATION)

 Patient Loss to follow-up
* Costs

CHOICE * Ease of Report Interpretation

e Turnaround time
Drives Selection of Lab

Source: Kathryn Becker - World CDx Conference 9.11.19 Boston, MA SPECIMEN TYPES

« Specimen type and volume of sample
 Ease of specimen collection & transport

Dictates clinical adoption of test

Mmarket ready Ry*
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BREAST CANCER IS COMPLEX

us
TYPES OF BREAST CANCER % OF BREAST

CANCER
Lobular Carcinoma In Situ (LCIS) Pre-cancerous
Ductal Carcinoma In Situ (DCIS) 20%
Invasive ductal Carcinoma (IDC) 80%
Multiple subtypes
Inflammatory Breast Cancer (IBC) 1%
Metastatic Breast Cancer (Stage IV) 6-10%

Mmarket ready Ry*

High risk of invasive breast
cancer

Non Invasive

Invasive - spread to surrounding
breast tissue

De novo metastasis to brain,
bones, lung

9.27.19 23



BC TUMOR BOARDS

The complexity of breast cancer has

driven a need for multi-disciplinary
decision treatment decisions and the
addition of Genomic tumor boards due
to the multiple Diagnostic modalities

* DCIS Stage 2, Grade 2 » Radiation Therapy
* Her2 +, ER-, PR-  Hormone Rx or
* OncotypeDx 6 Score Aromatase Inhibitor Rx

e NGS Variants



US REIMBURSEMENT CHALLENGES FOR

ADVANCED DIAGNOSTICS

Different Codes with Payment Variation

EVOLVING
TESTING
LANDSCAPE

* More biomarkers

* More labs offering
advanced Dx tests (NGS,
etc.)

 Clinical utility data needs
to be developed

* Reimbursement bodies
need to catch up

Mmarket ready Ry*

EACH PRODUCT
HAS DIFFERENT
COVERAGE

* Each product has different
Coverage, Coding and
payment rates depending
on practice setting

* Publicvs. Private payors
have different
requirements for
evaluation

ADVANCED Dx
REIMBURSMENT
IS COMPLEX

Medicare is Medical
Evidence

Private is Medical Necessity
MOL Dx evaluation group
manages policy across
most US states

CPT CODING
COMPLEX

Mol Path Tier 1 and 2

MAAA for LDT - Oncotype Dx
Genomic Sequencing (GSP)- 2
codes for>50 panels , 5-50
genes

Proprietary Lab Code (PLA)-
New codes 2017 for
Foundation and Oncomine
specific to sole source
marketed to multiple labs
Other MiCS 9.27.19 25



MULTIPLE MODALITIES ARE BEING
DEVELOPED FOR SAME ENDPOINT

Mutations/ .. Diagnostic (Dx)

Technologies - Sequencing

ii‘iglemi_ﬂ“ﬁdﬁ TODAY...NO SINGLE TECHNOLOGY

(SNP) Point - : CAN PROVIDE A COMPLETE

Mutations BIOMARKER PROFILE

Inslerﬁnnangﬂl * Physicians are seeking ANY opportunity to

Deleti - - . . . . .

Dﬁ;ﬂ;ﬂ; ) = identify a treatment for their patients by mining
biomarkers tied to relevant therapy options

Copy Number

Variation (CNV) T  Each technology has unique characteristics to

. address physician needs:
Translocation/
. * Diagnostic yield
Gene Expression T T - e Turn around time

e (Cost
Protein Expression® +4 o Coverage, Coding, payment

 Patient request

Source: Kalorama Information, The World Market for Cancer Diagnostics, 2015, Market for
Molecular Histology & Cytology; Markets and Markets ISH Market Forecastto 2019. 2015 BBC W mer ket ready Ry

Reports

9.27.19 26



THE FUTURE OF BREAST CANCER
DIAGNOSTICS

PRECISION DIAGNOSTICS EVOLVES BEYOND THE LAB

~\\~. 4 ‘ | ‘ > / 3 « #,
/\/ :\\‘ Y. ‘ A »



PATIENTS ARE DRIVING THE FUTURE OF

PERSONALIZED MEDICINE

A

1970’s 1990’s 2000’s Today Future
Products Products & Services Physician Centric Patient Centric Patient Driven
Lab Efficiencies & CDx Personalized Dx Precision Dx

8% of Patients expect providers to make personalized recommendations
based on information that is specific to the patients individual needs

Source: MM&M What patients want from HCPs December 2018 https://www.mmme-online.com/home/channel/data-analytics/infographic-what-patients-want-from-hcps/

Wi market ready Ry 9.27.19 28




THE FUTURE OF PRECISION DX

EMR IS GAME CHANGING - ENABLES CURATED BIOINFORMATICS
DATA FOR INDIVIDUAL PATIENT TREATMENT PLANS

Patients Clinicians

\ /

Electronic Health Record

Curated Database

* Family History

* Exposures

* Genomic Signature - PCR, NGS, Genetics |
Researchers * Proteomic Signature- |A, IHC Clinical Laboratories
* Radiation Sensitivity
e Qutcomes- History

s Research Data

Mmarket ready Ry SOURCE: Health Aff (Millwood). 2018 May ; 37(5): 694-701. doi:10.1377/hlthaff.2017.1624. Adapted from The Precision Medicine Ecosystem 9.27.19 29




CELL & GENE THERAPY CLINICAL TRIALS

CURRENT TRIALS INVOLVING ADVANCED THERAPIES

GENE THERAPY GENE MODIFIED CELL THERAPY TISSUE
CELL THERAPY ENGINEERING
TOTAL: 362 TOTAL: 362 TOTAL: 263 TOTAL: 41
Phase I;: 120 Phase I: 158 Phase I: 53 Phase I: 10
Phase Il: 210 Phase II: 188 Phase Il: 177 Phase II: 20
Phase Ill: 32 Phase Ill: 16 Phase Ill: 33 Phase Ill: 11

Source: Steve Anderson, SVP Covance - World CDx Conference 9.11.19 Boston, MA

Per clinicaltrials.gov 81 Breast Cancer gene therapy studies are currently recruiting

market ready Ry  9.27.19 30



THE FUTURE OF
BREAST CANCER

INDIVIDUAL PATIENT
PROFILE

* Genomic BC signature
- BRCA 1/2

* Proteomic Signature

» Metabolomic Profile

* Gene Therapy options

* TxOptions




CONTACT INFO

HOW TO GET IN TOUCH

Mmarket ready Ry"

PHONE
805-256-1777 | Ext. 2 Martha Townsend

EMAIL ADDRESS

martha@marketreadyrx.com

32



Market Ready Rx brings real-world industry experience to marketers around
the world. We create and execute global commercial launches to help our
clients become market-ready.

Ymarket ready Ry*
9.27.19 33



