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Clinically Available
Molecular Diagnhostics

Diagnostic Kits
Laboratory-developed-tests (LDTSs)

Time point in Cancer Cardiovascular disease
clinical decision
making Test Indication Test Indication
stkfsuscepﬁm BRCAI, BRCA? Breast KIF6, 9p21 CAD
HNPCC, MLH1, MSH?2 Colon Familion® 5-gene profile | LQTS
TP53, PTEN Sarcomas
Screening HPV genotypes Cervical Corus'™ CAD CAD
Diagnosis - Lymphochip Lymphoma Corus CAD CAD
Prognosis Oncotype DX® (21-gene assay) | Breast Tnl, BNP, CRP ACS
= MammaPrint® (70-gene assay)
Her2/neu, ER, PR
Pharmacogenomics Her2/neu Herceptin KIF6, SLCOIBI Statins
UGT1A1 Irinotecan Amplichip; DMET Wartarin
KRAS Cetuximab CYP2D6/CYP2C19 Various others
EGFR Erlotinib, gefitinib VKORC1 (see Table 2)
- Amplichip®; DMET ™ Various others
CYP2D6/CYP2C19 (see Table 2)
Monitoring CTGCs Tumor recurl- AlloMap® gene profile Transplant
Or progression rejection

(Chan & Ginsburg, 2011)




% Diagnosis vs Treatment
UaM

Diagnosis Treatment

Stage, Grade, N



Predicting disease outcome
In cancer

Histological grade

* Grade 3
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Low risk High risk

Who to treat? & How to treat?
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Diagnosis vs Treatment
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Diagnosis: Treatment:
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% Goals of Breast Cancer
UAM Treatment

* Local/Regional Treatment: to control/eliminate »
disease in breast and regional lymph nodes

— Surgery T
— Radiation Therapy

« Systemic Treatment: to control/eliminate
disease In distant organs

— Chemotherapy
— Endocrine/Hormonal Therapy
— Other Targeted Therapy (e.g. Herceptin)




% Systemic Therapy for
LM Breast Cancer
 Chemotherapy

— “generic” systemic therapy: kills any rapidly-
dividing cells in the body

* Endocrine/Hormonally-active therapy
— Tamoxifen; Aromatase Inhibitors

— Target ER-positive and/or PR-positive breast
cancer cells

* Herceptin/Trastuzamab
— Targets HER2/neu-positive breast cancer




% Of 100 women with breast cancer
UM —
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Only 25% will develop distant
metastases
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But we treat over 75% of all patients
LiEM with chemotherapy
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50% of all breast cancer patients
% get a toxic chemotherapy that they
did not need!
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61 y-old, fit,
postmenopausal

Node negative

pT =0.9cm

ductal cancer

ER and PR negative
HERZ2 negative
Grade 2

Breast Cancer:
The Treatment Dilemma

Choices of 40 experts world-wide

60%
50%
40% ~
30%
20% -
10%

0% -
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% Clinical applications of
microarrays
UM

WHO WHICH
NEEDS THERAPY WILL
THERAPY? WORK BEST?
Prognostic factors Predictive factors




% Gene expression profiling predicts
UAM clinical outcome of breast cancer

Van ‘t Veer, et. al., Nature, (415): 2002,530-536.

Aim:
to determine whether gene expression profiling could

predict disease outcome and provide a strategy to select

patients who would benefit from adjuvant therapy
(metastasis)




Sl

Tumours

70-gene prognosis classifier for predicting

of distant metastasis within 5 years

Sporadic breast tumours
patients <55 years
tumour size <5 cm

lymph node negative (LNO)

e

Prognosis reporter genes

‘/

Distant metastases
<bh years

A

No distant metastases
=5 years

Correlation to average
good prognosis profile

risk

Metastases

TN I N i1

Supervised
clustering

Good
prognosis

Poor
prognosis
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5 % low risk
95 % high risk
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Classification based
on microarray

Classification of 158
breast cancer
tumors

Less unnecessary
chemo-therapy

Identification of
genes playing a role
In breast cancer




Microarray to be used as

UM routine clinical screen
by C. M. Schubert S0 3R socscoes
Nature Medicine 0000080000 0008000000

9, 9, 2003. . “fi éa :

0000006

(3}
860600 00

MammaPrint

The Netherlands Cancer Institute in Amsterdam is the first institution in the world
to use microarray techniques for the routine prognostic screening of cancer
patients. Aiming for a June 2003 start date, the center will use a panoply of 70
genes to assess the tumor profile of breast cancer patients and to determine
which women will receive adjuvant treatment after surgery.
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PATIENTS PHYSICIANS MANAGED CARE ABOUT US

MammaPrint is the first and only FDA-cleared IVDMIA breast cancer recurrence assay. The unigue 70-gene
signature of MammaPrint provides you with the unprecedented ability to identify which early-stage breast cancer
patients are at risk of distant recurrence following surgery, independent of Estrogen Receptor status and any prior

treatment.

LInlike previous generation genomic tests, MammaPrint interrogates all of the critical molecular pathways involved
in the breast cancer metastatic cascade. It analyzes 70 critical genes that comprise a definitive gene expression
signature and stratifies patients into two distinct groups — low risk or high risk of distant recurrence. With

MammaPrint, there are no intermediate results.

Hormonal therapy alone (e.g. Tamoxifen) may be sufficient to further reduce her risk if your patient is Low Risk by
MammaPrint, when combined with traditional risk factors. Conversely, if she is High Risk by MammaPrint and has

additional risk variables, more aggressive therapy including chemaotherapy may be recommended.

With MammaPrint, you gain vital insights into the aggressiveness of your patient's tumaor allowing you to tailor your

treatment protocol to your patient's individual needs.

Customer Pages - Online Login _

Publications
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decoding cancer.

PATIENTS PHYSICIANS MANAGED CARE ABOUT US

- T il Ll
Agendia is at the forefront of the personalized medicine revolution, striving to bring more effective, individualized

treatment within reach of cancer patients. Leveraging the advancements generated by the Human Genome Project
and a cutting edge genomics platform for tumaor gene expression profiling, Agendia's tests are designed to help

physicians more accurately individualize cancer therapy. Agendia currently markets four products around the world,
with several new genomic tests in development, and was the first to successfully achieve FDA clearance under the

new IVDMIA guidance.

With MammaF‘rint@, you and your patients have an FDA-cleared test that can help deliver more personalized
treatment. MammaPrint provides you with an accurate assessment of your patients’ true risk of breast cancer
metastases, thereby aiding you in determining the need for adjuvant chemotherapy. With TargetF'rint@, yOu receive
accurate guantitative results of Estrogen RHeceptor, Progesterone Receptor and HERZ gene expression levels,

adding to traditional clinico-pathologic findings and allowing maore informed prognosis and treatment decisions.

Agendia performs testing at its state-ofthe-art CLIA (Clinical Labaoratory Improvement Act) and CAP (College of
American Pathologists) registered and compliant genomics laboratories in Irvine, California and Amsterdam, The

Metherlands.




I s 11/19/01 Right Breast Biopsy

iR? |
A Mass :
- Under x-ray visualization,
marked a wire is inserted into the 8 Mass
breast mass removed —

Large, deep
biopsy taken
from breast

HESE IMAGH L . RIGHTED
By AMICUS VISUAL SOLUTIONS.
JOPYRIGHT LAW ALLOWS A $150,000
PENALTY FOR UNAUTHORIZED USE, *»hm
CALL 1-877-303-1952 FOR LICENSE.




Agendia’s breast cancer prognosis test:
UM MammaPrint
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decoding breast cancer.




: The diagnostic microarray

| —

8-pack custom array produced by Agilent Technologies

Each subarrays has 15,000 genes

Per subarray the genes of the prognostic profiles are printed 5-times

Additionally, each subarray includes hundreds of normalization genes and
data points for hybridization and quality control

Print Software , Risk Assessment
Algorithm (High Risk or

Low Risk)




Personalized medicine:
LiEM multiple answers on a single microarray chip

mMammMmaPrine PrognOSIS? Is there aBRCAl
o mutation?

Wlll tUITOI’ ref_pgnd Will tumor respond
O Hercepun: to crosslinking agents?
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: MammaPrint's FDA Indication - Patient Eligibility in the USA

‘ (Outside of the USA)
Breast cancer recurrence and/or metastasis is partly dependent on the activation and suppression of certain genes
located within the primary breast tumor. MammaPrint is a genomics test which uses the latest microarray
technology to analyze a patient's breast tumaor biology to predict whether existing cancer has the wherewithal to
metastasize. This 70-gene profile is validated as an independent indicator for breast cancer prognosis for women

with lymph node-negative, estrogen receptor positive and estrogen receptor negative disease.

To be eligible for the MammaPrint gene expression profile, a breast cancer patient should fulfill the following
criteria:

« Breast Cancer Stage 1 or Stage 2

« |nvasive carcinoma (infiltrating carcinoma)

« Tumor size =5.0 cm

Lymph node negative

Estrogen receptor positive (ER+) or Estrogen receptor negative (ER-)

Waomen of all ages

MammaPrint provides powerful insights into a patient's breast cancer risk of recurrence and need for adjuvant
therapy. When making breast cancer treatment decisions for your patients, regarding hormaone therapy (Tamaoxifen)
alone orin conjunction with chemaotherapy, it is important to consider a woman's clinical and pathology related risk

factors to determine the best treatment plan and potential response to systemic adjuvant therapy.



Select Country
USA

Austria

Belgium

Canada

France

Germany

Israel

Netherlands
New Zealand
Portugal
South Africa
Spain
Switzerland
All Others
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Specimen Requirements (Fresh)

« The Symphony profile tests can be performed on core needle biopsies or
tissue taken from a surgical specimen.

« Fresh specimen (3x3mm, tictac size) in RNARetain®

Specimen Requirements (FFPE...coming early 2012)

« Block with invasive tumor OFR

« 10 unstained slides with Bum section on each slide




Frozen



. ™.
Understanding Health Insurance Coverage for SYMPHONY " in the USA
Making personalized medicine available for your breast cancer patients
uAM Agendia's mission is to provide all breast cancer patients access to Agendia's Symphony™ Breast Cancer
Decision Suite, which includes, MammaPrint®, BluePrint™, TargetPrint®, and TheraPrint®, to help physicians and e

patients make more informed, personalized therapy decisions. Agendia understands that costs associated with the

patient's diagnosis, treatment, and management of their breast cancer can possibly pose a financial hardship and

may influence a patient's decision in selecting diagnostic and treatment options.

Anendia hag ecstabliched eycallant coverane for Svmohony breast cancerfeste and js billinginsyrance companiss

Agendia has established excellent coverage for Symphony breast cancer tests and is billing insurance companies
on behalf of insured patients throughout the United States. Based on the patient's specific benefit level, the
insurance companies will pay a portion or all of the cost submitted for the Symphony tests. Patients are responsible
for their co-insurance, co-pay, or deductible per their health insurance plan. For mare information about medical

insurance coverage questions, please review the Freguently Asked Questions (FAC's) page.

financial needs:

« Uninsured patient assistance
« |ndigent patient assistance
« Lnderinsured patient assistance

+ |nterest-free payment plans

Agendia remains dedicated to providing physicians and their patients the very best in diagnostic testing and
customer support. For questions regarding a patient's specific level of coverage, please contact Agendia:

e: billing@@agendia.com

p: 888-363-7363
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decoding breast cancer.

Page1of2
CUSTOMER SPECIMEN PATIENT
Doctor: Marlan P. McDonald /Reqursihon # 12345678 ) Patient: (anonymized) \
Account: st Luk tal - |  Collectign Date: 20
Allentogn ’ 5 i (anonymized)
1901 Hal | 2
Address: Sulte ¥ 58 ! l :e {@nonymized)

PE,
it B | L {anonymized) |
Qistomer Ret: MRN123456 2
\ / \Ssh: (anonymized) /

|
\ City, St Zip: ~ Allentown PA 1810¢ /

( GeneProfileTestResut___ ) ( HIGHRISK )

The breast cancer tissue sample submitted was analyzed by MammaPrint, an IVDMIA 70-Gene Profile of Breast Cancer for Metastatic Risk that has
been validated to comrelate with high or low outcome risk for distant metastases in patients with invasive breast cancer.” In a consecutive saries of
131 patients, “High Risk” means that a lymph node negative patient 61 years of age or older has a 22% (95% Cl 12-38) chance that their cancer
will recur within 5 years without any it adjuvant either | therapy or

(Clinicopathologic Findings )

The rapontad tumee cell percentage and pathology commants sarve as a quality corrol for Agendia’s genomic assays
ard shoald not be viewad as a dagnasis of tha presence at absenca of malignancy.

The U.S. Food and Drug Administration (FDA) has provided IVDMIA clearance of MammaPrint with fresh tissue for Stage | and II, fymph node
negative, invasive breast cancer, for patients of all ages who have a tumor of 5 cm or less, independent of estrogen receptor status (ER+/-), based
upon the development and validation of the assay as reported in Nature, New England Journal of Medicine, journal of the National Cancer Institute
and BMC Genomics.?* The test is performed using a microarray-based gene expression profile that was independently validated on 10 year outcome
data on an untreated patient cohort.? An unbiased, supervised analysis of the entire human genome, -25,000 genes, followed by a leave-one-out
cross-validation procedure, revealed the 70 critical genes that distinguish patients at High Risk vs. Low Risk of metastasis* Based on the analytical
performance of MammaPrint, the accuracy of classifying a sample as High Risk or Low Risk is 98.99% with reproducibility of the measurement being

95.5%." MammaPrint has been validated in over 774 breast cancer patients and shown to provide information i of clinic al
risk assessment.?4*
MammaPrint® Breast Cancer Gene Profile’ Above 61 Years Validation Results
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22 Morgan | Irvine | CA 92618 | ph: 888.321.2732 | fax: 866.756.7548 OQE(‘\CJiO
customercare@agendia.com | www.agendia.com decedling cancer.
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Page 2 of 2
CUSTOMER SPECIMEM PATIENT
Doctor: Marian P. McDonald -\' ff Requisition & 12345678 (amomymized)
Account: SE Lk tal - Collecti _Dal{-: |
:gl:;n:'u | E 2) {amomymized)
Addrass: Sulle 1 L - (anonymized)
stomer Ref: - {anomymized)
\_City, 5t, Allentown PA 18104 . - {anomymized) _/

Fathology/Additional Comments:

MNona

References:

13 FDA Labead - USFOA Clesranee; hep:fanww.accessdars fda gov website.

2} Buyse M, Loi 5, van ‘t Veer L|, e al,, | Nadl Cancer Ins 2006; 98{173:1183-1152

3y van 't Veer L, Dai H, van de Vijver M|, e al, Nare 2002; 41531): 530-536

4 wan de Vijver MJ, He YD, van ‘tVeer L, et. al, Mew Engl | Med 2002; 347(25]: 1539-2009
5) Glas AM, Floore A, Dwdzhaye L, ec. al., BMC Genomics 2006; 7: 3TR
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Fa

Laboratory Director

For im itro Dlagnastic s
Cawti law '

i davica ta sal by or on the ander of a physician.
Agandia, Inc (0501089250 15 cartified undsr tha Clinkcall Laboratory impeovemant Amendmants of 1988 [C11A) & qualified to parform high-complaxity dirical testing. MammaPrnt is a
Laboratorny Devsiopad Tast rogulatod undar CLE by CMS. MammaPrint is am aid in estimating tha prognasts of patints diagnosod with beaast cancer. Decigons reganding cars and reatment
should not ba basad on 2 singhs tost such as this test. Rathor, dockicns on cara and freatmant shoubd ba based on tha Indapandant madical jdgmant of tha trazting physician taking int
considoration all avallatis infonmation concarming the patiant's condmon, incuding athar pathalegical tasts, in vatth tha stanctard of cars in 2 gheon community, MammaRTint was
davaloped using adjuantly untrastod lymeh nods negative, pationks to o thi primary bumor In 3 Gena axpression profila. Tha matastass fres sureval
data s from an Indapandisnt axtamal patient group in Europs.

This tast was parformad at Agandirs irvine Caitiomis lshoratarg

Ganeral Information about MammaPrint can ba found at www.agendia com.

22 Morgan | Irvine | CA 92618 | ph: 8883212732 | fax: B66.756.7548
customercaregagendia.com | www.agendia.com
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CUSTOMER SPECIME\ PATIENT

Dactor: Marlan P. ur\ald Reqursmv 3 S67 (Pauenl (anonymized)
Account: St Luke| uo B
Allentor i (anonymized)

Address: ;rlj"::a - (anonymized)
tomes Red: MRN123456 Cender.  anorymized

\ City, St Zip:  Allentown PA 18104 / \ -

\)Sh. (anonymized) /

(_GeneProfileTesikesut ) (___LOWRISK )
The breast cancer tissue sample submitted was analyzed by MammaPrint, an IVDMIA 70-Cene Profile of Breast Cancer for Metastatic Risk that has
been validated to correlate with high or low outcome risk for distant metastases in patients with invasive breast cancer.” In a consecutive series of

131 patients, “Low Risk” means that a lymph node negative patient 61 years of age or older, has a 7% (95% Cl 3-15) chance that their cancer will
recur within 5 years without any additional adjuvant treatment, either hormonal therapy or chemotherapy.

( Ciinicapathologic Findings )

TunorCell Penxqme 30% RNA Integrity Score: 5.0
n .

The mponad tumoe cuu 25 and .m;m as a quality corerol for Agendia's genomic assays
and should ros be viewad s a dagnosis of $ha prasence or absence of maligrancy.

(" Assay Description
The U.S. Food and Drug Administration (FDA) has provided IVDMIA clearance of MammaPrint with fresh tissue for Stage | and I, lymph node
negative, invasive breast cancer, for patients of all ages who have a tumor of 5 cm or less, independent of estrogen receptor status (ER+/-), based
upon the development and validation of the assay as reported in Natre, New England Journal of Medicine, bum.zl of the National Camrrlnsmu\‘e
and BMC Genomics.™* The test s using a microarray-based gene exp profile that was i ly validated on 10 year outcome
data on an untreated patient cohort.? An unbiased, supemsed analysis of the entire human genome, -25,000 genes, followed by 2 leave-one-out
cross-validation procedure, revealed the 70 critical genes that distinguish patients at High Risk vs. Low Risk of metastasis.” Based on the analytical
performance of MammaPrint, the accuracy of classifying a sample as High Risk or Low Risk is 98.9% with reproducibility of the measurement being
98.5%.' MammaPrint has been validated in over 774 breast cancer patients and shown to provide information independent of clinicopathological
risk assessment 2%

MammaPrint® Breast Cancer Gene Profile’

Above 61 Years Validation Results
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CUSTOMER SPECIMEMN PATIENT
Daoctor: Marlan P. McDonald —\' /—Req uisition & 12345676 f( Patient: (@nonymized)
Account: St Luke tal - Collectiop Date: g o

Allento ) v I E&S (anomymized)
Addrass: 19 My ! apor SO JUFETRgr idnt (anomymized)

sulte Hmed Y FIE, Clce arifier: ™ (anonymized)

tomer Ref.: MRM123456 . . y

W City, St Zip:  Allantown PA 18104 S5N: (anonymized) vy

Pathology/Additienal Comments:

MNone

References:
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5) Glas AM, Floors A, Didzhaye L), et al, BMC Ganomics 2006; 7: 170
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Laboratory Developed Test regulatod undar CLIA by CMS. MammaPrink s an aid In estimating the prognosts of patients diagnosad with brazst cancer, Dedsions regarding care and treatment
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The Oncotype DX® Recurrence Score assay predicts
the likelihood of adjuvant chemotherapy benefit

It also is a prognostic assay for the risk of distant
recurrence at ten years assuming five years of
adjuvant tamoxifen treatment

Oncotype DX® Recurrence Score assay shows
consistent results across multiple independent
studies



I s 11/19/01 Right Breast Biopsy

iR? |
A Mass :
- Under x-ray visualization,
marked a wire is inserted into the 8 Mass
breast mass removed —

Large, deep
biopsy taken
from breast
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PENALTY FOR UNAUTHORIZED USE, *»hm
CALL 1-877-303-1952 FOR LICENSE.




Development and Validation of a 21-Gene Assay
for N—, ER+, Tam+ Patients

‘Develop real-time RT-PCR method for paraffin block ‘ 2001

‘ Select candidate genes (250 genes) ‘ 2002

Model building studies 200
(N =447, including 233 from NSABP B-20)

‘Commit to a single 21-gene assay ‘ 2003

Validation studies in NSABP B-14 and 2003
Kaiser Permanente

Paik et al. N Engl J Med. 2004,351:2817-2826.




The Oncotype DX® Gene Panel Was
UAM Developed from Clinical Trial Evidence

* 250 cancer-related genes were selected based on extensive literature
review (candidate-gene approach)

* Genes were analyzed for expression and relapse-free interval
correlations across 3 independent studies of 447 breast cancer patients

NSABP B-20, Pittsburgh, PA Tamoxifen (100%)
. . . > 10 positive Tamoxifen (54%)
Rush University, Chicago, IL 78 nodes ER+/— Chemotherapy (80%)
o ) . H (0]
Providence St. Joseph’s Hospital, 136 N+/— ER+/— Tamoxifen (41%)

Burbank, CA Chemotherapy (39%)

From these studies, 21 genes were selected

8631,



The Recurrence Score® Result Uses Key Genes
Linked to Critical Molecular Pathways

=

16 BREAST CANCER RELATED GENES

Estrogen Proliferation HER2 Invasion Others
ER Ki-67 GRB7 Stromelysin 3 s
PR STK1S HER2 Cathepsin L2

Survivin GSTM1
el Cyclin B1

SCUBEZ2 MYBL2 T

5 REFERENCE GENES



% Oncotype DX® 21-Gene
Recurrence Score® (RS) Assa
LEM (RS) Y

0.47 x HER2 Group Score
- 0.34 x ER Group Score
+ 1.04 x Proliferation Group Score
+ 0.10 x Invasion Group Score
+ 0.05 x CD68
- 0.08 x GSTM1

- 0.07 x BAG1 RS (0-100)

Low risk RS <18
Int risk RS 218 and <31
High risk RS =231




Oncotype DX” Clinical Validation:
UM RS as Continuous Predictor

40%

Low-Risk Group IEET&?S;& High-Risk Group _-]

35% A

3% 1 My RS is 30. What is the chance

of recurrence within 10 years?
25% -

20% -
15% -

10% -

Distant Recurrence at 10 Years

5% A

0%

Recurrence Score

Eeeeessssssesessseeess |




Oncotype DX® is a Standardized &
UM Quantitative Assay

Recurrence Score® in N-, ER+ patients

40%

Low Risk High Risk T
-—

30%

30% =

2% =

20%

15% =

e Rate
=== 05% Confidence Interval

10% =

Rate of Distant Recurrence
at 10 Years

i

0%

T T T T T T T T
0 b 10 20 25 30 a5 40 4h all

Recurrence Score

Lower RS’s Higher RS’s

* Lower likelihood of recurrence « Greater likelihood of recurrence
* Minimal, if any, chemotherapy benefit « Clear chemotherapy benefit

1) Paik et al. NEM 2004, 2) Ha. g
3) Paik et al. JCO 2006, 4) Gianni et al. J 5



The Oncotype DX® Assay
in Clinical Practice




% The Oncotype DX" Assay
UM in Clinical Practice

The Oncotype DX assay has been offered by
Genomic Health, Inc., since January 2004

« Genomic Health has a CLIA-certifled and CAP-
accredited reference lab

«  Send tumor block or 6 fixed, paraffin-embedded
sections (10 um each) to Genomic Health using the
Oncotype® Specimen Kit

*  Turnaround time: 10-14 days
*  Customer Service: 1-866-ONCOTYPE
1-866-662-6897




% Patient Cases
UM

Patient 3: 39-year-old with 1.5 cm tumor

* Age: 39 * ER: 90% (Strong +)
* Tumor Type: Infiltrating Ductal * PR: 90% (Strong +)

Carcinoma (IDC) * HER2/neu: Negative
* Tumor Size: 1.5 cm e Grade: 2

The patient is a professional, recently engaged and concerned about fertility.

General Health: Perfect
Lymph Nodes: 0



Patient Cases

UM

- Patient was identified | Recurence soore= (4) I ot eysed et i St s v i
as by
Oncotype DX® with a Patients with a Recurrence Score of 4 in the clinical validation study had an
Recurrence Score ® Average Rate of Distant Recurrence at 10 years of |5% (95% Cl: 2%-7%} |
result of A e it

- Patient received g | | — =11
hormonal therapy : !
since she was in a : 1
group in which f
chemotherapy does $
not provide benefit ;

< #

— Rabe
- Patient as com o *For Recurrence Scores > 50, group average
.. clinical irial population rate of distent recurrence and 95% Cl shown




Patient Cases

UM

Patient 4: 58-year-old with 1.3 cm tumor

* Age: 58 * ER: 100% 3+ IHC
¢ Tumor Type: Infiltrating Ductal * PR: Negative

Carcinoma (IDC) * HER2/neu: Negative (FISH)
* Tumor Size: 1.3 cm * Grade: 3 (Nottingham 8/9)

The patient is a 58-year-old postmenopausal woman, eager not to have
chemotherapy for a newly diagnosed T1c NO ER-positive IDC.

DCIS: Nuclear grade 2, 5%
Margins: Negative
Lymph Nodes: (/3 (negative)

|




Patient Cases

« Patient was identified

- fi Test results should be interpreted using the information in the Clinical Experience section below, which
a S by Recurrence Score = [;34 / applies only o patients consistent with this clinical exparience.

Oncotype DX® with a

® Patients with a Recurrence Score of 34 in the clinical validation study had an
Recurrence Score Average Rate of Distant Recurrence at 10 years of \23% (95% Cl: 18%-23%)\

result of

The following rasutts are from a clinical validation study with prospectively-defined endpoints involving 868 patients. The patients snrolled in the
study were female, stage | or Il, nods negative, ER-positive, and treated with tamaxifen. N Engl J Med 2004; 351: 2817-26.

* The Recurrence oy — = —
Score helped Il T | waee e T
convince the patient g
on the likely benefits §
of taking 5 -
chemotherapy given :
the biology of her 8
disease ! .
- Patient received _ Rocurence Seore
chemotherapy and ("' ﬂ,»wm»-:m] -

hormonal therapy




Tissue of Origin

T I°KA
CANCER
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TISSUE OF ORIGIN®

Tissue of Origin®

The Tissue of Origin test, formally a Pathwork test, is a microarray-based gene
expression test that aids in identifying challenging tumors, including metastatic,
poorly differentiated, and undifferentiated cancers. TOO is the ONLY FDA-cleared
test of its type and is a Medicare-reimbursed test.




% Tissue of Origin® Overview
UaM

= The Tissue of Origin reports the most likely tissue of
origin from 15 of the most common tumor types,
representing 58 morphologies.

= 2000 genes, covering 15 tumors types and 90% of all
solid tumorst

= Extensive analytical and clinical validation.

= Statistically significant improvement in accuracy over
other methods, including IHC?

» |eads to a change in treatment 65% of the time.



% Tissue of Origin® Overview

9 CONFIRMS o  IDENTIFIES
34 ® WORKING 50 ©  ANEW SITE?

ofthetime  DIAGNOSIS of the time

Working Dlagnosis Prios to Working Diagnosis Aftor
Tisswe of Origin Results Tissue of Origin Results

N.107

4

Specified | Specified
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Tissue of Origin® Overview

CHANGE IN THERAPY

% LEADS TO
65” criance
of thetime  IN TREATMENT?

Clinical Management Aftes Changes in Treatmeont Afber
Tisswe of Origin Results Tissue of Ovigin Results

/

0%

54% ff Qf
e H | f) / :
w B

0%



% Methodology
UM

CGl processes the specimen, runs the Tissue of Origin
and reports the results to the ordering physician.
Proprietary analytics are used to interpret the data, and a
report is generated that provides clear, objective
iInformation on the Similarity Score for each of 15 tumor
types, uniquely enabling the healthcare provider to rule in
or rule out specific tumor types.

Bladder Kidney Pancreas

Breast Melanoma Prostate

Colorectal Non-Hodgkin's Lymphoma Sarcoma

Gastric Non-Small Cell Lung Testicular Germ Cell
Hepatocellular Ovarian Thyroid

Each report includes a pathologist’s interpretation of
the test results.
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How the Test Works

PATIENT BMA
PROFILE

GEMERATED

2,000 Genes /
l I | |
I \

PATIENT
PROFILE COMPARED

WITH KNOWHN TISSUE
PROFILES GENERATED

Cooreca w1

Pancreas 4.4
Non-small Cell Lung Pty
Breast 2.1
Gastric 12
Kidney 06
Hepatocellular 0.3
Ovarian 0.3
Soft Tissue Sarcoma 0.1

Non-Hodgkin's Lymphoma 0.1

Thyroid 0.1
Prostate 0.1
Melanoma 0.1
Bladder 0.1
Testicular Germ Cell 0.0



AlloMap® Molecular Expression
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. Management of the Heart Transplant
= Recipient

PATIENT HEART CELLULAR _ MOLECULAR
T— '§
g 7/
_§ 0 1'0 20 3l0 40
i &\ o e PCR Cycles
— ' — . AlloMap Molecular
History & Physical Hemodynamics Endomyocardial Expression Testing
Exam Biopsy
ol A Diseased heart Donated heart

removed transplanted
in recipient

¢ XDx

£ Healthwise, Incorporated



Heart biopsy

Catheter



“. ISHLT Standardized Cardiac Biopsy Grading

® (International Society of Heart and Lung Transplantation)

Grade
Histopathological Findings
2005 1990
OR 0 No rejection
1A Focal perivascular and/or interstitial infiltrate without myocyte damage
1R 1B Diffuse infiltrate without necrosis
2 One focus of infiltrate with associated myocyte damage
2R 3A Multifocal infiltrate with myocyte damage
3B Diffuse infiltrate with myocyte damage
3R Diffuse, polymorphous infiltrate with extensive myocyte damage
4 + edema, £ hemorrhage, + vasculitis

Additional information (required when present): biopsy <4 pieces, humoral rejection,
“Quilty” effect, ischemia, infection present, lymphoproliferative disorder, other.

¢ XDx

20




Malignant

Liquid Biopsy RNA Classifier Test Results




Cardiac Allograft Rejection
Gene Expression Observation

< CARGO Study

Hypothesis

& EXPRESs
\-..‘*" i 1O,

» Peripheral blood gene expression profiles can
differentiate between the absence and presence
of acute cellular rejection

Study Overview

= 9 center observational study

Conducted 2001-2005
= Columbia University (New York)

= Cleveland Clinic (Cleveland)
= Kaiser Permanente (San Jose)

= 737 subjects enrolled

= 5,837 post transplant encounters

= Ochsner Clinic (New Orleans) = Centralized biopsy grading

= Stanford University (Palo Alto) 3 expert heart transplant pathologists read biopsies
= Temple University (Philadelphia) Use of central reads to define Rejection/No rejection
= UCLA (Los Angeles) (RINR)

= University of Florida (Gainesville)
= University of Pittsburgh (Pittsburgh)

¢ XDx .



CARGO clinical study summary

= Candidate gene selection
Discovery = 285 Leukocyte microarray

~2 years = Database / literature mining

(microarray) = 252 candidate genes

= Algorithm development

Development = Real-time PCR
~1 year = 20-gene algorithm to
(PCR) distinguish rejection from
quiescence (AlloMap

molecular testing) Deng/Eisen/Mehra et al.
; Am J Transplant
- = Validation 2006;6:150

Clinical = Prospective, blinded,

validation statistically-powered (n = 270)

~1 year = Additional samples tested to

(Molecular Test) i | | i i |



::Genes that Distinguish Rejection

= Quantitative real-time PCR for 252 candidate genes
= 145 samples divided into ISHLT Grade 0 and ISHLT =3A by centralized pathologists

= 68 genes correlated with rejection (p <0.01) or were more than 25% up- or down-regulated

Biopsy Grade 0 Biopsy Grade 3A

¢ XDx )



Targeting SPEGiﬁE Genes for the Al |'IJMH|J Test Differential Expression of AlloMap Genes in Rejection Samples

Pati and Gene Gene ession Level
T cell priming
ITGA4
Integrin alpha-4 1
o subunit of VLA-4; involved in T cell trafficking
and adhesion
PDCD1T
mmmm | Programmed cell death —
ITGAM, FLT3, IL1R2 Steroid Responsive T cell costimulatory molecular (inhibitory); CD28

family
Proliferation and mobilization of erythrocytes

|y MARCHS

5B GBB (CBorf25), PF4  Platelet Activation Cellular mediator of immune response (MIR)

gLuzx ;' E3 ubiquitin ligase

Pra Fi WDR40A

_ﬁh; WD repeat domain 40A
WDR40A H - Uncharacterized protein of the WD-repeat protein
A ' ematopoiesis )

rEp MIR (MARCHS) P fammily

EPEAL Platelet activation
PF4

CHCLLD

|jEmu \‘ i Platelet factor 4
— KPEAT ARHU (RHOU) Murphnlngym‘lublllty Chemokine-like molecule expressed in platelets
Im“" al CBorf25
ian“T G6b inhibitory receptor

o Putative inhibitory receptor of the |g superfamily
PDCD1 T cell activation expressed in platelets
/ Steroid response
ILTR2
. Interleukin-1 receptor type II
ITGA4 T cell Trafficking IL-1 decoy receptor inhibits cytokine signaling;
steroid-dependent expression
ITGAM
Integrin alpha-M
/ SEMATA B cellT cell activation o subunit of MAC-1; involved in cell trafficking
FLT3

FMS-like tyrosine kinase
Signaling molecule expressed in monocytes

11 AlloMap genes Unknown role
+ 9 Controls Somapton 71

Expressed by T cells, B cells, and immature
granulocytes

Using linear discriminant analysis, the expression levels of 11 genes were selected for RHOU
. Ras homolog gene family, member U

the calculation of the AlloMap score (integer 0-40). This set of genes best distinguished Member of the Rho GTPase family invalved in the
between the presence and absence of rejection in the development of the AlloMap test. modulation of cytoskeleton organization

- | = == = - - = =5 =




T Cell Priming

I IZNA

Genes Represented in AlloMap
Test Score: Multiple Rejection
Pathways




Sample Collection and Preparation
The AlloMap test requires a blood sample obtained by

routine phlebotomy and additional processing steps

that enable the extraction and stabilization of RNA from
peripheral blood mononuclear cells (PBMCs). As components
of the immune system, PBMCs reflect the body’s responses
to the transplanted organ and have a distinct gene
expression profile (i.e. individual RNA levels for each gene)
associated with rejection that is assessed by the AlloMap
test. After blood is collected, it is centrifuged to isolate the
PBMCs. Further processing of the PBMCs releases the RNA
from the cells and preserves it to ensure the recovery of high
quality RNA for testing. The preserved sample is shipped
together with the completed test requisition form to the

clinical laboratory at CareDx.

Customer Care

1-888-ALLOMAP

1-888-255-6627
caredxcustomercare@caredxinc.com

CareDx Customer Care is available to answer
questions about AlloMap testing and to

help resolve any problems regarding sample
preparation, shipping, or test results.

|

AlloMap Testing Process at the Clinical
Laboratory at CareDx

The testing procedure involves sequential steps beginning
with purification of RNA from the sample received and
finishing with the reporting of the AlloMap test score to
the clinician. The intervening steps include analysis of

the purified RNA by qRT-PCR, a proven methodology that
yields sensitive, specific and reproducible gene expression
measurements [Bustin, 2000]. The clinical laboratory at
CareDx has optimized and standardized the performance of
the AlloMap test processes. Comprehensive quality control
ensures the reliability of the gene expression measurements
used in the calculation of the AlloMap test score.

Testing Procedure

After purification, RNA is reverse transcribed into
complementary DNA (cDNA), which is added to each of
60 wells containing gene-specific primers and probes. The
expression of each gene is then measured by amplification
and fluorescence detection using a qRT-PCR instrument.

This procedure is performed in triplicate and normalized to
provide the integrity and accuracy of the sample.

Quality Control and Normalization

The relative expression of the quality control genes used in
AlloMap testing provides the data to assess the quality of all
of the testing process. These include:

* (Gene-specific measurement ranges
* Efficiency of the gRT-PCR
* Precision

* Accuracy and consistency
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Understanding the Distribution of Scores Relative to a Reference Score*

I No Rejection
B Rejection

Distribution of AlloMap Scores

e
0 20 Example A0
Reference Score

AlloMap Scores

AlloMap scores can be evaluated against a selected reference score to help identify the probability of acute
cellular rejection (ACR) at the time of testing for an individual patient. When used in conjunction with
standard clinical assessments, scores below the reference point can help indicate a lower probability of ACR;
scores above the reference score can help indicate an increased probability of ACR.

*The distribution of scores in this figure is intended to be for graphic illustration purposes based upon a
typical distribution of AlloMap Test scores and Rejection from a general transplant population.
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AlloMap Testing Clinical Performance Characteristics**

Post-Transplant Period

>2 - 6 months (n=166 samples)

NPV <3A(2R) = s % Pts Below
97.9% + 0.0% 100.0%
97.9% + 0.0% 100.0%
98.1% + 0.2% 97.8%
98.1% + 0.2% 97.3%
98.1% + 0.2% 94.5%
98.2% + 0.3% 91.7%
98.1% + 0.3% 89.4%
98.0% + 0.3% 85.6%
98.2% + 0.4% 81.0%
98.6% + 0.4% 77.2%
98.6% + 0.4% 73.7%
98.5% + 0.5% 68.3%
98.7% + 0.5% 63.6%
99.0% + 0.5% 61.4%
99.3% + 0.5% 56.0%
99.1% + 0.6% 47.5%
99.0% + 0.6% 41.8%
98.9% + 0.7% 38.8%
98.8% + 0.8% 33.6%
100.0% + 0.0% 24.3%
100.0% + 0.0% <22.4%

PPV =3A(2R) = sE

9.5% +21.1%
1.6% = 13.8%
5.7% + 4.8%
5.0% + 3.5%
4.0% + 2.7%
2.9% +2.0%
3.3% +16%
4.6% + 1.6%
4.0% +1.3%
3.3%:1.1%
3.4% +1.0%
3.8% +0.9%
3.8% +0.7%
3.2% + 0.6%
2.9% +0.5%
2.7% + 0.5%
2.5% + 0.4%
2.8% +0.2%

<2.7% +0.1%

+ (AlloMap Laboratory Services Guide - LQ-10004)

AlloMap Score**

NPV: Negative Predictive Value
PPV: Positive Predictive Value

Post-Transplant Period

>6 months (n=134 samples)

NPV <3A(2R) = st

98.3% + 0.0%
98.2% + 0.0%
98.4% + 0.2%
98.7% + 0.3%
98.7% + 0.4%
98.9% + 0.4%
99.1% = 0.4%
99.0% + 0.5%
98.8% + 0.6%
98.7% + 0.6%
99.0% + 0.7%
98.9% + 0.7%
98.7% + 0.9%
100.0% = 0.0%
100.0% + 0.0%
100.0% + 0.0%
100.0% = 0.0%
100.0% + 0.0%
100.0% = 0.0%
100.0% = 0.0%
100.0% = 0.0%

97.7%
96.5%
91.7%
90.2%
84.1%
79.1%
712.4%
63.1%
54.1%
50.6%
40.8%
39.1%
31.6%
26.8%
22.1%
18.4%
14.1%
11.0%
9.8%
8.1%
<5.4%

% Pts Below

PPV =3A(2R) = sE

5.4% 1 3.2%
4.0% + 2.2%
41% +1.7%
3.8% + 1.3%
2.9% +0.9%
2.3% + 0.7%
2.1% + 0.6%
2.1% +0.5%
2.1% + 0.5%
1.9% + 0.4%
2.3%+0.1%
2.2% + 0.1%
21%+0.1%
2.0% +0.1%
1.9% + 0.1%
1.9% +0.1%
1.8% +0.1%

<1.8% + 0.0%

Lower
probability of
ACR




AlloMap Test Report

W Referance Laboratory L 3260 Bayshore Bhvd,
Lab Dirsctare: Patrick Joseph, MD @ Brishane, CA 94005
Judith C. Wilber, PhD, DCABMM)

Phore: [888) ALLOMAP

CLIA Mo, Q501029809 AlloMap Plrst. viopsy for couse. Fe: (415) 287-2456
wearw_al lormap.com
Test Results Seeezsion 0% -ADT 112 RepertiD NG ADT 112
Sampie Date Ordmed By |Or. John Smith

Patisnt Mome John Doe 20 Jul 2008 Chant Medical Center

Misdical Reeerd Mo 00998877 Iohean Scare:

et ot Burth 23 Now 1353 28 Test Gomments

Tiansplant Date: 03 Mar 2008

2 Facility 5a b Cl24.7-31.3) )

ert ingg Facility Sampde | (rangn O-40)

Longitudinal Results - First 18 Months

The graph shows Allebap test results over the fimst 1S months post transplantation (ssmple cate indicated on x-acish. Current Tim q
result desplays 95% confidence interval (Cly. Prior scores withan the 95% CI of the most recent score are not statestcally differant 0 Am 2]‘
Months Post-Transplant
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g 5
E 20 4
2 15
=
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{) Interpretation of AlloMap Score 0O
0 Interpretation of AlloMap Score G
AlloMap Score Negative Predictive Value (NPV)* Positive Predictive Value (PPV)**
28 98.5% 3.3%

The performance characteristics of the AlloMap test were established in patients who are 15 years of age or older, and at |east 55 days post-transplant.
* The NPV is the probability of the absence of ISHLT grade >=3A (2R) acute cellular rejection for the AlloMap score below this score, The standard error for this NPV is 0.5%
** The PPV is the prebability of the presence of ISHLT grade >=3A (2R) acute cellular rejection for AlloMap scores at or above this score. The standard error for this PPV is1.1%.

AlloMap Molecular Expression Testing is an in wiiro disgnostic multivariate index assay (VDM IA) test service, performed in a single
aboratory, asssssing the gens exprassion profile of RMNA isolated frorm peripheral blood mononuclear cells (PEMC). AlloMap testing
3 intended to #d in the identification of heart iransplant reciplents with stable allografi functien who have a low probability of
modieratefsevere acule cellular rejection (ACR) at the time of testing in conjunclion with standard clinical assessmant,

Mote: Additianal informeation abaut the AlloMap test, including performance characterstics, can be found at woew.allomag.com.

AlloMap s & regishersd yademank of Khe Allokbap moleculer scprészion te5tng S & sénice provded by e D Refarancs Labaratory

(5100006 R 8,01 e cotensof s s e et nheced iy o f s 64 pacene. BOx o Rt Date 10 0 2014 _

Legend: () AlloMap Score () 95% Confidence Interval (8 Post-Transplant Periods ({)) NPV (3 PPV
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::AIIoMap Workflow

_—
4
COMPLEX GENE EXPRESSION

INFORMATION 1S EXTRACTED AND
ANALYZED FROM BLOOD SAMPLE

5

GENE EXPRESSION INFORMATION
IS TRANSLATED INTO CLINICALLY

3 ACTIONABLE NFORMATION

SAMFLE ARRIVES
AT XDx LABORATORY

6

DOCTOR INTERPRETS
DATA AND CONTACTS
PATIENT

SAMPLE IS PROCESSED,
FPACKAGED, AND
SHIPPED

7

PATIENT IS NOTIFIED
OF RESULTS

PATIENT HAS A SIMPLE
BLOOD DRAW AT A LAB

é%Qﬁ
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% The future of cancer diagnosis:
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