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Clinically Available Molecular

Diagnostic Kits
Laboratory-developed-tests

»

¥ (LDTs)

Diagnostics

Time point in Cancer Cardiovascular disease
clinical decision
making Test Indication Test Indication
Risk/susceptim BRCAI, BRCA2 Breast KIF6, 9p21 CAD
HNPCC, MLH1, MSH2 Colon Familion® S-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
UGTIAI Irinotecan Amplichip; DMET Warfarin
KRAS Cetuximab CYP2D6/CYP2C19 Various others
EGFR Erlotinib, gefitinib VKORCI (see Table 2)
- Amplichip®; DMET ™ Various others
CYP2D6/CYP2C19 (see Table 2)
Monitoring CTCs Tumor recun- AlloMap® gene profile Transplant
or progression rejection

(Chan & Ginsburg, 2011)
-



Predicting disease outcome in cancer
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Who to treat? & How to treat?
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% Conventional cancer treatment:
UM

Diagnosis Treatment

Stage, Grade, THC Chemotherapy
T



% Personalized cancer treatment:

Molecular
diagnostics
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Diagnosis: Treatment:

Which pathways are active?  pathway targeted therapy
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% Goals of Breast Cancer Treatment
UM

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

— Surgery
— Radiation Therapy
» Systemic Treatment: to control/eliminate
disease in distant organs
— Chemotherapy
— Endocrine/Hormonal Therapy

— Other Targeted Therapy (e.g. Herceptin)
S ——




% Systemic Therapy for Breast Cancer
UM

 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




% Systemic Therapy for Breast Cancer
UM

* Appropriate systemic therapy can improve
breast cancer survival by 20-30% |
* Preoperative (neoadjuvant) systemic therapy e

— can convert locally-advanced/inoperable breast
cancer to resectable disease

— can improve ease of surgery for any bulky cancer
* Success of systemic therapy:

— COMPLETELY dependent upon having information
regarding tumor markers (ER, PR, and HER2/neu)



% Of 100 women with breast cancer
UM e
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% Only 25% will
UM develop distant metastases
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% But we treat over 75% of all patients
UM with chemotherapy
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% 50% of all breast cancer patients get a
UM toxic chemotherapy they did not need!
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Breast Cancer:
The Treatment Dilemma

UM

Choices of 40 experts world-wide

60% -
48%
0/ -
61 y-old, fit, S0%
postmenopausal 40%
30% -
Node negative 20% -
pT =0.9cm 10% -
ductal cancer .
ER and PR negative 0% - '
HER2 negative NS
O
Grade 2 S

Courtesy: Martine Piccart




% Clinical applications of
LM microarrays

Who to treat:
» Prognostic profiles as diagnostic tool

-> improved selection for adjuvant therapy

How to treat:
* Predictive profiles for drug response
-> selection of patients who will benefit most




% 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)




% Breast Cancer — Survival Pre-menopausal
Lizh patients, lymph node negative

|

traditional diagnostics

_3\\ ~30% die <10 year

~70% survive >10 year

00 5 10
time (years)

survival




% Breast Cancer — Survival Pre-menopausal
LA patients, lymph node negative

Current adjuvant treatment selection criteria:

e NIH (US) consensus criteria: > 95%
e St Gallen (EU) consensus criteria: > 80%
receive adjuvant chemo- and hormonal therapy

As only 30% of these patients develop distant
metastases, some 50-65% of patients are
over-treated with adjuvant (chemo)therapy




ldentification of gene expression
changes in breast cancer

* analyse 98 breast tumors
0sl * 34 metastases-
E positive <5Syear ) .
%D ol — bad prognosis %
g * 44 metastases- - o
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Clustering of 98 breast tumours

i

08 breast tumors
analysed

34 ‘bad’ vs.
44 ‘good’
18 BRCA1 +
2 BRCA2 +

microarray with
24.000 genes

5.000 genes showed
expressional changes
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St

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)

.

Prognosis reporter genes

‘/

Distant metastases
<5 years

A

MNo distant metastases
=5 years

Correlation to average
good prognosis profile

risk

Metastases

TN I I imEmi n 1

Supervised
clustering

Good
prognosis

Poor
prognosis



UM

5 % low risk
95 % high risk
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Classical

NIH classification

Microarray classification vs.
NIH classification

39 % low risk
61 % high risk
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Overall survival

Chi2=3401, P = 5.48e-009
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— Poor profile (97)
— Good profile (61)

0 5 10
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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

LEM routine clinical screen
by C. M. Schubert oce E . . 9“'
Nature Medicine 00000 0 000000 0 ©e
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9, 9, 2003.

(&) One®

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.



Expression profiling &
clinical application

£

T

“Though each tumor is molecularly unique,
there exist common transcriptional cassettes
that underlie biological and clinical properties
of tumors that may be of diagnostic,
prognostic and therapeutic significance”.

— Also true for other complex diseases



IM//)) -

agendia

decoding cancer.

s

MaMMaQErinmc

Surgical Unfixed
removal of A sample
tumor tissue . S
,
Agendia
Tum
Labeled R:l Aor Container
tumor CDNA' System
or cRNA
L
Labeled —
control cONA %
or cRNA
DNA micro array
70genes
Comparative analysis of
gene expression —— - .
Molecular J

signature




ple in paraffin (FFPE) | SYMPHONY Now Available in paraffin (FFPE) | SYMPHONY Now Available in paraffin (FFPE) | SYMPHONY Now Available in paraffin (FFPE) | SYMPHONY

Client Login News . Events Investor Relstions .. Careers Publications :: Ordering Home :: Site Map :: ContactUs BE | United States Izl

‘ Search Q.| ELike | 2 n@ @m

u 20

agendia’

decoding concer.

PATIENTS PHYSICIANS MANAGED CARE ABOUT US

MammaPrint is the first and only FDA-cleared IVDMIA breast cancer recurrence assay. The unigue Y0-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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Agendia is at the forefront of the personalized medicine revolution, striving to bring more effective, indiﬁ'idualized
treatment within reach of cancer patients. Leveraging the advancements generated by the Human Genome Project
and a cutting edge genomics platform for tumor 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@, YyOU receive
accurate quantitative results of Estrogen Receptor, Progesterone Receptor and HERZ gene expression levels,

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

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

Metherlands.

I

—— T ——————T——————————r——rr— — — —
VWOUDILG. 1Y SPTAn Wil OIl MYTIHIUIG ITHITOGCIHIOUYS, PITO2T IGG! 5T WU LUITILGULL UD Ol DML [T=TIT=1]




——— - A T

I s 11/19/01 Right Breast Biopsy

A Mass

marked

- Under x-ray viwolimo
a wire is inserted into the B8 Mass

breast mass removed

RIGHTED
TIONS.

H!s e 0 . ‘ :
By AMICUS VISUAL

PENALTY FOR UNAUTHORIZED USE,

CALL 1-877-303-1952 FOR LICENSE.

JoPYRIGHT LAW ALLOWS A $150,000

00 AN



% Agendia's breast cancer prognosis test:
UM MammaPrint

)

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)

ogendia




% Personalized medicine:
UM multiple answers on a single microarray chip

=) Prognosis? Is there a BRCA1
rmec v l ,','I". irc . mutatlon?

Wlll tul—rlnor ref_p(r))nd Will tumor respond
0 Herceptin: to crosslinking agents?




MammaPrint® interrogates critical genomic pathways

- Growth and proliferation

Angiogenesis

—
Local invasion

Single cell

: - - | — A
\ \ ¢//j Survival in circulation
4 Intravasation /ﬂ 7 - '

-
n Extravgsa\tion

n Extravasation

O\ ;
7. .
- Adaptation to
- GrOMh and microenvironment
proliferation at secondary site




MammaPrint® interrogates critical genomic pathways

IGFBPS, TGFB3, FGF18, ESM1, RARRES3, PITRMT, EXT1, EXTL3, SCUBEZ,

n EBF4.CDC428PA, CDCA7, COCATL, GMPS, MELK, RFCA4, WISPT, HRASLS,
BBC3, DTL, FBXO31, EGLN1, GNAZ, MTDH, FLT1, ECT2, DIAPH3, NUSAP1,

AKAP2, NDC80, PRCY, ORC6L, CENPA, DCK, CCNE2, MOV, QSOX2, STK328

COL4A2, FLT1, FGF18, MMP9

FUTY TGFE | GFEPS, FGFIS, RIRRES) ,
CICATL VSR DIAPM 3 AKAP2 (ODCRBFA,
PALAG, DCLIZ  NAU  HAMURI NAAJRD

Single cell

COL4A2Z, FLT1, MMP9, TGFE3,, DIAPH3,
PALM2, DCLKZ, NMU, NMUR1, NMURZ

n COL4AZ, FLT1, MMP9, TGFBI,
MTDH, DIAPH3, PALM2, DCLKZ,
NMU, NMURT, NMUR2

T y

- :q'.‘.'.’? ! \ \ /
“ COL4A2, FLT1, MAMPY, \ COL4AZ, FLT1, MMP9, TGFB3, MTDH, DIAPH3, )
TGFB3, MTDH, DIAPH3, PALM2, DCLK2, NMU, NMURY, NWUR2 D
PALMZ, DCLK2, NMU, ; - sl
NMURT, NMUR2 ( “r M’
55 7.
IGFBPS, TGFB3, FGF18, ESM1, RARRESJ,' MMP9, COL4A2
PITRIM1, EXTY, EXTL3, SCUBEZ, -«

EBF4,CDC42BPA, CDCA7, CDCATL, GMPS,
MELK, RFC4, WISP1, HRASLS,
BBC3, DTL, FEXO31, EGLNT, GNAZ,
MTDH, FLT1, ECT2, DIAPH3, NUSAP1,
AKAPZ, NDCBO, PRCT, ORC6L, CENPA,
DCK, CONEZ, MO, QS0X2, STK3ZB




{MammaPrint® has extensive clinical validation
<in an international patient cohort

( -

Validation Study

Reference

2002

2004

2006

Years
2007

MammaPrint Discovery

van ‘t Veer et al, Nature

78

===n
Primary Validation Study | van de Vijver et al, NEJM 295

Independent European study - Buyse et al JNCI 302

Dutch patient cohort — | de Mesquita et al, Fur J Can 123

Prospective Study = de Mesquita et al, Lancet Oncology 427

Core Needle biopsies T | Mayordomo et al, ESMO Meeting 35

Validation in Older US patients ___E:_ wittner et al, Clin Cancer Res 100

Validation in 1-3 LN+ patients - Mook et al, Breast Cancer Res Treat. 241
Postmenopausal patients (>61) = Mook et al, (submitted) / SABCS 148

Patients treated with Tamoxifen — | Kok et al, (submitted) 192
German Patient Cohort f— Kunz et al, St. Gallen Conference 140
Japenese patient cohort @ ishitobi et al, Jap Breast Cancer Symp 118
Validation in 4-9 LN+ patients - Saghastchian et al, St, Gallen Conf 167
Neoadjuvant predictive study = Straver et al, Breast Cancer Res Treat 162
Predictiveness (Meta-analysis) study g Bender et al, ASCO 2009 Conference 1,696

Validated on over 2,375 Patients
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Regulatory Requirements: Lab
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Cleared by

8

MammaPrint is the first multi-variate
molecular diagnostic test cleared by FDA

ISO 17025 accredited and CE marked
for European market

CLIA registered

College of American Pathologists
(CAP) Accredited

ogendia




FDA

Clearance
MammaPri .
RNAR:tai:t/ First USA Insura?nce TargetPrint Validation
Agendia BV NL Coverage Obtained in Mindact
Inclusion in Int. Guidelines
FDA o regulate (St. Gallen)

complex
diagnostic tests CMS/Medicare Coverage Co lo P ri nt

FDA Clearance
MammaPrint All Ages

2003 2004 2005 2006 2007 2008 2009 2010

Launch of
Mammarint Launch
. MammaPrint
Launch of BluaPrimt Launch FFPE

TargetPrint
FDA Submission
MammaPrint FFPE

Agendia Inc. USA UsS Insurance
Coverage 175m lives

- FDA Clearance
- New Products
B LondmarkTrials I




~ DA
y MammaPrint's FDA Indication - Patient Eligibility in 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 indicatar 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.



MammaPrint® - Patient Eligibility Internationally
(Outside of the USA)

Breast cancer recurrence andfor metastasis is partly dependent on the activation and suppression of certain genes
located within the primary breasttumor. MammaPrintis a genomics test which uses the latest microarray
technology to analyze a patient's breast tumor 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 invasive carcinoma tumors 5 cm or less, estrogen receptor positive and estrogen receptor negative disease up

to 3 lymph nodes positive.

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

Invasive carcinoma (infiltrating carcinoma)

Tumaor size =5.0 cm

Lymph node status: negative or positive (up to 3 nodes)
ER+ or ER-

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 hormone therapy (e.g.
Tamaoxifen) alone or in conjunction with chemotherapy, 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
= AN SC France
.‘\\\c" -,',;-;m\\\ (-\O Germany

Israel

Netherlands
New Zealand
Portugal
South Africa
Spain
Switzerland
All Others




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 ORFR

« 10 unstained slides with Bpym section on each slide

Formalin-Fixed Paraffin-Embedded



Poor quality biomolecules: poor quality biomarkers!

Frozen



Understanding Health Insurance Coverage for SYMFHONYTM in the USA

Making personalized medicine available for your breast cancer patients

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 I —

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 freatment options.

Agendia has establlshed exl::ellent n:werage fnr S}-‘ﬂ’lphﬂﬂ}" hreast cancerteats and is bllllng 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 gquestions, please review the Freguently Asked Questions (FAL'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 F’ McDonald Requisition & Patient: (anonymized)
Account, SL Luke !;I- l'_ulle(m o Date:
Allent -2} J/ (@nonymized)
Address: Lq')' m 3 ! (@nonymizad)
ulte 190
50 (anonymized)

oz s (3 lum)rﬂe:
\_Cily St Zp: _ Allentawn PA 1810¢ / \ Hame

(anomymized) /

( GeneProfileTest ket ) ( 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 %o comelate with high or low outcome risk for dstant metastases in patients with invasive breast cancer.” In a consecutive series of
131 patients, “High Risk” means that a lymph node negative patient 61 years of n@e or older has a 22% {95% C1 12-3a) chance that their cancer
will recur within 5 years without any it adjuvant either herapy or

; Pl - Lo — s
N e

The mpened wenor coll percersage and pathalogy commants serve as a quality control for Agendia's genomic assays
and shoald noe be viewad as 2 dagnasis of i presanco ot sbeence of maligrancy.

Description )

The U.S. Food and Drnug 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 tumnor 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 Natdonal Cancer Institute
and BMC Genomics™* The test s performed using 2 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 jeave-one-out
cross-validation procedure, revealed the 70 critical genes that distinguish patients at High Risk vs. Low Risk of metastasis* Based on the anaiytical
performance of MammaPrint, the sccuracy of classifying a sample as High Risk or Low Risk is 98.9% with rer(odwbl(lry of the measurement bemg
98.5%." MammaPrint has been validated in over 774 breast cancer patients and shown to provide ir of clinic
risk assessment. 4%

MammaPrint® Breast Cancer Cene Profile’

Above 61 Years Validation Results

e =in
] _‘_k..\_‘_‘_‘__‘_‘
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22 Morgan | Irvine | CA 92618 | ph: 888321.2732 | fax: 866.756.7548 ogend i’
customercareg@agendia.com | www.agendia.com decading cancer.
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CUSTOMER SPECIMEN PATIENT
Doctor: Marlan P. McDonald Requisition & (anonymized)
Account: SL. Luki ital - Collu:t ' Date:

:\gl{;:lnm X 2 (anonymized)
Address: Sulte 1] b @nonymized)

% (anonymized)

e i Wstomer Ref.:
\_City, St Zip: _ Allentawn PA 1810¢ / K i {anonymized) J

Pathology/Additional Comments:

None

References:

1) FIDA Labed - LISFIIA Clesmnce: fugi.fwww.accessdata i gov website,

2) Buyse M, Lox S, van "t Veer L), ¢ al, | Nasl Cancer inst 2006; 98(17:11B3-1192

hvan tVeer LY, Dai H, van de Vijver M, ex. b Nanre 2002: 415011 530-536

) van d= Vijver M), He YO, van 't Veer 1], =t. 2L, New Engl | Med 2002; 347(25)- 1993-2009
%) Glas AM, Floor A, Defahiaye: 1, ex al, BMC Genomics 200 7: 278

T —
047»»4 4"*‘*—«'7,/‘10.

Chynel £ Hamning, MD, PHO, FASCE FCAR
Pathologist

Laboratory Director

For in Vit Disgnastic Uss

Castion: i is davi sala by or on the order of a physician,

Agendiy, Inc (0501989250 15 cartified undse tha c!lnd Laboratary Impeovernant Amsadmants of 1988 {CLIA) =1 qualfied to perforn high-romplextty clirical tting MammaPrint 1s 3

Laboratory Developed Test regulatod undar CLIA by OMS. s am 2id i progs of pationts diagnosed with bruast cancer. Dacisions regarding cars and treatmant

smuldnababmdu*nnrinmmrhmﬂumag’wdxmor/mmamnunmxmuuhbmdmmutﬂnpedmvmdmpiwmu of the traating physician taking Into
o avatlstie g the pationts condition, inckuding o tosts, in with tha rd of care n 2 ghe was

developed using adpywartly untreatad lymph nods negative, manly European, pationts to capturs the Biology of the pamary tumor in 3 geno axpression proffla. The matastess fres surdval
datals fom axtemal patient P P

Ths tast was parformod at Agendizs irvine Cailfomis lasborstory

Ganaral infarmation about MammaPrint can b found at wwwagendia comn.

Al

22 Morgan | Irvine | CA 92618 | ph: 888.321.2732 | fax: 866.756.7548 DQEﬁdiO
customercaregagendia.com | www.agendia.com decadting cancer
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Page1of2
CUSTOMER SPECIMEN PATIENT
Daoctor: Martan P omld r/ Requlslhv \ / Patient: (anonymized)
Account: St Luke } C Ilegtiol
Allento : ch x P (anonymized)
Address: :ﬁ:::? o A F (anonymized)
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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 correfate with high or low outcome: risk for distant metastases in patients with invasive breast cancer.” In 2 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.

(_Clinicopathologic Findings )

The mporiod tumor call percenzage and pathology commonts serve 35 3 quality corwl for Agendiz's ganomic 2ssys
ard showld no: be viewod as a dagrasis of to prisance or absonco of mai grancy.

The U.S. food and Drug Administration (FDA) has provided IVOMIA clearance of MammaPrint with fresh tissue for Stage 1 and 1l, fymph node
negative, invasive breast cancer, for patients of all ages who have a tummor of 5 cm or less, independent of estrogen receptor status (ER+/-), based
upon the development and validation of the assay as reported in Nawre, New England journal n(Med.‘rine, Journal of the National Cancer Institute
and BMC Genomics. ™ The test is perf d using a microarmay-based gene profile that was 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 Rask of metastass.” Based on the analytical
performance of MammaPrint, the accuracy of classifying a sample as High Risk or Low Risk is 98.9% with le;mdaahmw of the measurement br:mg
955%." V:mm..l’nnl has been validated in over 774 breast cancer patients and shown to provide i of clinic =l
risk assessment. 4

MammaPrint® Breast Cancer Gene Profile’

Above 61 Years Validation Results
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Doctor: Martan P. McDonald Requisition # 12345678 \ / Patient: (anonymized)
Account: St Luke m Collectiop Date: . ’
A;‘l;n:f & (anonymized)
Address: lum ”3 ,“ orgogt \ ignt (anonymized)
St ;(‘{ 1 enter: (anonymized) |
\._ City, St Zip:  Allentown PA 18104 \ ARG (anonymized) P,
Pathology/Additional Comments:
None
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For in Vit Diagnostic Use

Caution icts this dovics 1o als by or on the order of » physician.

Agsndia, Inc (0501089250 13 cartifiod undsr tha Clinkal Laberstory Impeovemant Amendments of 1985 (CLIA) 22 quaNied to parform bégh-romplaxity dirécal testing. MammaPrnt Is 2

Laberatory Developed Tast requiated under CLIA by OMS. MamimaPrint Is an 2id in estimating the peognasts of patients diagnosed with broast cancer. Decigons regarding care and traatmant

should not be hased on 2 singhke tast such as this test. Rather, decisions on < and treatment should be based on the independent medical judgmant of the traafing physician taking into
sl pvallabia patiant’s condition, inchading other pathoiogical tests, in accordance with th standard of cars in 2 ghven communtty. MammaPrint was

dawlopod using adsvantly untraated fymph node mgauu nainy European, pationts to caphura the bioiogy of the primary tumor In 3 gene axprassion proffie. The matastasss free survival

data is from. axtwrnal pationt group >

This test was parformed at Agendias irvine Caltfornta laboratory

Ganeral Inforration about MammaPrint tan ba found at wwwagendiacam.
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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
UM

= 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 tumors?

» 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
UM

CHANGE IN DIAGNOSIS

9 CONFIRMS o IDENTIFIES
34 ® WORKING 50 © A NEW SITE
of thetme  DIAGNOSIS of the time

Working Diagnosls Prios to

Working Diagnosis Alter
Hissue of Origin Results

Tissue of Origin Results

New
Site

Specified | Site
50% Unchanged

34%
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Tissue of Origin® Overview

CHANGE IN THERAPY

65" ciance

ofthetime  IN TREATMENT?
Climsic sl Management Aftes Changes in Tieatmont Afver
Tissun of Origin Resuits Tissue of Ongin Resuies
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% Methodology
UM

CGlI 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 Owarian Thyroid

Each report includes a pathologist’s interpretation of
the test results. EEEE—"
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RNA
extraction

»

cDNA
synthesis

»

UM

Tis§ue Labeled target
specimen preparation

How the Test Works

Hybridization to
Pathchip microarray

*
Non-Small Cell Lung 23 *
| Breast 21 ¢
Gastric 12 @
Kidney 06 ¢
Hopatoceliular 3 ¢
Ovarian 03 ¢
| Sarcoma 0.1 *
Non-Hodgkin's Lymphoma 01 &
Thyroid 0.1 *
| Prostate 01 &
Melanoma [ 5 T 2
Bladder 01 ¢
| Testicular Germ Cell 00 @

Report




How the Test Works

— i

UM

—| 14 | : Pancreas 4.4
| }1y. | Non-small Cell Lung 23
—» |||' > Breast 2.1
2l a | i Gastric 1.2
| |_ il Kidney 0.6
2,000 Genes

PATIEATRNA / " | 1. Hepatocellular 0.3

PROFILE - :
GENERATED l I l " l11,.| Ovarian 0.3
|.11. | Soft Tissue Sarcoma 0.1
l.1:. | Non-Hodgkin's Lymphoma 0.1
|,11.| Thyroid 0.1
p—— 141l | Prostate 0.1

PROFILE COMPARED

WITH KNOWN TISSUE il l Melanoma 0.1
PROFILES GENERATED l Iy, Bladder 0.1

l.1 l > Testicular Germ Cell 0.0




Clinical Validation

The Tissue of Origin test is supported by extensive analytical and clinical validation data from robust, multi-center clinical
studies” The results of these studies are meaningful because they highlight the test’s accuracy and reproducibility.

m A large-scale validation study was published in the January 2011 Journal of Molecular Diagnostics. The study comprised
462 metastatic, poorly differentiated, or undifferentiated tumor specimens that had been diagnosed using current
methodologies: The test demonstrated 89% positive percent agreement (akin to sensitivity) with available diagnoses and
99% negative percent agreement (akin to specificity) using formalin-fixed, paraffin-embedded (FFPE) tumor specimens, the
most common clinical specimen type.’

= In an independent validation study by the University of California, San Francisco published in Clinica Chimica Acta, 37 FFPE
clinical specimens were tested using the Tissue of Origin test. In 95% of the cases, the test results were in agreement with
the reference diagnosis.”

m The Tissue of Origin Endometrial test validation study was published in 2012 and looked at 75 specimens. Using 375 genes,
the Test discriminated between Endometrial and Ovarian tissue with 95% accuracy. 14 histologic subtypes were included in
the 75 specimens.?

m In 2013, the validation study for the Tissue of Origin Head & Neck test was published. The test uses 2,600 genes to
discriminate between squamous lung and squamous Head & Neck cancer. 76 metastatic or poorly differentiated specimens
were analyzed. The test was 83% accurate.*

» In a reproducibility analysis, the Tissue of Origin test demonstrated an average 8%9% overall concordance across three
laboratories in a cross-laboratory comparison study of 149 metastatic and poorly differentiated and undifferentiated tissue
specimens.}

m A study published in the journal Cancer Cytopathology demonstrated the capability of the Tissue of Origin test to be
performed on a variety of body fluid cytology specimens preserved in FFPE. The test successfully yielded results in 89% of

the specimens examined and correctly identified the available diagnosis with a 94.1% ElgrEEfmant.5 I



Tissue of Origin® Overview

UM

1. Validation and Reproducibility of a Microarray-based Gene Expression Test for Identifying the Primary Site of Tumors in
Formalin-Fixed Paraffin-Embedded Specimens. R Pillai, R Deeter, CT Rigl, JS Nystrom, M Halks Miller, L Buturovic, WD Henner. J
Molec Diag 13 2011;13:48-56

2. A Multicenter Study Directly Comparing the Diagnostic Accuracy of Gene Expression Profiling and Immunohistochemistry
for Primary Site Identification in Metastatic Tumors. CR Handorf, A Kulkamni, JP Grenert, L Weiss, W Rogers, O Kim, F Monzon, M
Halks-Miller, G Anderson, M Walker, R Pillai, WD Henner. Am J Surg Pathol 2013;37:1067

3. Clinical Utility of Gene-Expression Profiling for Tumor-Site Origin in Patients with Metastatic or Poorly Differentiated
Cancer: Impact on Diagnosis, Treatment, and Survival. JS Nystrom, J Hornberger, G Varadhachary, R Hornberger, H Gutierrez, WD
Henner, S Becker, M Amin, M Walker. Oncotarget 2012 Jun;3(6):620-8




AlloMap® Molecular Expression
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Management of the

Heart Transplant

= Recipient

PATIENT

!
History & Physical
Exam

CELLULAR MOLECULAR

Fluorescence (Molecules)
o

PCR Cycles

AlloMap Molecular
Expression Testing

Endomyocardial
Biopsy

Hemodynamics

:

Donated heart
transplanted
in recipient

Diseased heart
removed

2 Heslthwise, 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.

éXD_X

20




Malignant

Liquid Biopsy RNA Classifier Test Results
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E Limitations of Endomyocardial Biopsy

B e d

* |nterpretive variability Example of reader variability

* Intra- and inter-reader variability Agreement of Study Pathologists with Local

. Pathologists (n=1,356
= Over calling of 23A athologists (n )

100%

= Tissue sample inadequacy S0

80% |

= May miss focal areas of rejection

= Repetitive biopsy leads to fibrosis %07
60% A

50% A

= |[nvasive
40%

= Percutaneous catheterization
» Risk (0.2-2.3%) includes:

= Right ventricular perforation

30% -

20%
10%

Average Study Pathologist Agreement

; 0 1A, 1B 2
= Arrhythmias Local ISHLT Grade

= Bleeding

¢ XDx i

RLAMON BIMENOA IO

= Tricuspid valve damage 0%




% CARGO Study

e EXPRESS 8

= Columbia University (New York)

= Cleveland Clinic (Cleveland)

= Kaiser Permanente (San Jose)

= Ochsner Clinic (New Orleans)

= Stanford University (Palo Alto)

= Temple University (Philadelphia)

= UCLA (Los Angeles)

= University of Florida (Gainesville)

= University of Pittsburgh (Pittsburgh)

Cardiac Allograft Rejection
Gene Expression Observational
Study

Hypothesis

= 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
= 737 subjects enrolled
= 5,837 post transplant encounters
= Centralized biopsy grading
= 3 expert heart transplant pathologists read biopsies

= Use of central reads to define Rejection/No rejection
(R/NR)

22



CARGO clinical study summary

= Candidate gene selection * Overview

; . . Cardiac Allograft Rejection Gene expression
Discovery 285 Leukocyte microarray Observational study = “CARGO”

~_2 JEES = Database / literature mining — 8 center, 4-year observational study initiated in

(microarray) = 252 candidate genes 2001 (22% of US HTx).

— 629 patients, 4917 post-transplant encounters

* Hypothesis

— Gene expression profiling of peripheral blood
L Algorithm development mononuclear cells can discriminate ISHLT grade 0
rejection (quiescence) from moderate/severe (ISHLT
grade 2 3A) rejection

Design & Result

Development = Real-time PCR
~1 year = 20-gene algorithm to

(PCR) dIS_thUISh rejection from Prospective, blinded validation study of 20 gene
B quiescence (AI_IoMap algorithm demonstrated ability to distinguish Grade
- molecular testing) 3A rejection from quiescence
= Validation

Clinical = Prospective, blinded,

1 statistically-powered (n = 270)
Y = Additional samples tested to

(Molecular Test) further defi i |
1000)

Deng/Eisen/Mehra et al. Am J Transplant 2006:6:150

Validation




::Genes that Distinguish Rejection

=  Quantitative real-time PCR for 252 candidate genes
= 145 samples divided into ISHLT Grade 0 and ISHLT 23A 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



Targeting speciﬁc Genes for the AIIoMap Test Differential Expression of AlloMap Genes in Rejection Samples

Integrin alpha-4
a subunit of VLA-4; involved in T cell trafficking
and adhesion

PDCD1
mmmm | Programmed cell death

ITGAM, FLT3, IL1R2 Steroid Responsive T cell costimulatory molecular (inhibitory); CD28
family

Proliferation and mobilization of erythrocytes
MARCHS8

G6B (C6orf25), PF4  Platelet Activation Cellular mediator of immune response (MIR)
E3 ubiquitin ligase

WDR40A
WD repeat domain 40A

——HBG
3’.‘” WDR40A, Hemat iesis Uncharacterized protein of the WD-repeat protein
- 7 MIR (MARCHS) opo family
EPBAL

Platelet activation

Chemokine-like molecule expressed in platelets

C6orf25
&6b inhibitory receptor
Putative Inhiblitory receptor of the Ig superfamily

/ PDCD1 T cell activation expressed in platelets

— -
XCL10
K g:%: \ ARHU (RH OU) MO’phO'OgY'MObimy Platelet factor 4

Steroid response
IL1R2
Interieukin-1 receptor type Il

/ ITGA4 T cell Trafficking IL-1 decoy receptor inhibits cytokine signaling;

steroid-dependent expression

ITEAM
Integrin alpha-M
/ SEMA7A B cell/T cell activation a subunit of MAC-1; involved in cell trafficking

Signaling molecule expressed in monocytes

11 AlloMap genes Unknown role

SEMATA
+ 9 Controls Semaphorin 7A

Expressed by T cells, B cells, and immature
granulocytes

Using linear discriminant analysis, the expression levels of 11 genes were selected for oy
. 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 invoived In the
between the presence and absence of rejection in the development of the AlloMap test. modulation of cytoskeleton organization

\
+
;,:-Iike tyrosine kinase ‘
t
t
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Genes Represented in AlloMap
Test Score: Multiple Rejection
Pathways
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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 gRT-PCR, a proven methodology that
yields sensitive, specific and reproducible gene expression
measurements [Bustin, 20001. 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 gqRT-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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Distribution of AlloMap Scores

Understanding the Distribution of Scores Relative to a Reference Score*

W No Rejection
B Rejection

1
|
[
I
|
!
|
|
|
|

|

20 Example 40
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**

S

NPV <3A(2R) + sE

Post-Transplant Period

>2 - 6 months (n=166 samples)

97.9% + 0.0%
97.9% + 0.0%
98.1% + 0.2%
98.1% + 0.2%
98.1% + 0.2%
98.2% + 0.3%
98.1% + 0.3%
98.0% + 0.3%
98.2% + 0.4%
98.6% + 0.4%
98.6% + 0.4%
98.5% +0.5%
98.7% + 0.5%
99.0% + 0.5%
99.3% + 0.5%
99.1% + 0.6%
99.0% +0.6%
98.9% + 0.7%
98.8% + 0.8%
100.0% + 0.0%
100.0% + 0.0%

% Pts Below

100.0%
100.0%
97.8%
97.3%
94.5%
91.7%
89.4%
85.6%
81.0%
77.2%
73.7%
68.3%
63.6%
61.4%
56.0%
47.5%
41.8%
38.8%
33.6%
24.3%

<22.4%

PPV >3A(2R) = SE

9.5% +21.1%
7.6% +13.8%
5.7% + 4.8%
5.0% +3.5%
4.0% +2.7%
2.9% + 2.0%
3.3% +1.6%
4.6% + 1.6%
4.0% + 1.3%
33%+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**

PPV >3A(2R) = sE

5.4% +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%
1.8% + 0.4%
2.3% +0.1%
2.2% +0.1%
2.1% +0.1%
2.0% +0.1%
1.8% +0.1%
1.9% +0.1%

1.8% +0.1%

Post-Transplant Period
>6 months (n=134 samples)
NPV <3A(2R) + SE % Pts Below

98.3% + 0.0% 97.7%
98.2% + 0.0% 96.5%
98.4% + 0.2% 91.7%
98.7% + 0.3% 90.2%
98.7% + 0.4% 84.1%
98.9% + 0.4% 79.1%
99.1% + 0.4% 72.4%
99.0% + 0.5% 63.1%
98.8% + 0.6% 54.1%
98.7% + 0.6% 50.6%
99.0% + 0.7% 40.8%
98.9% + 0.7% 39.1%
98.7% + 0.9% 31.6%
100.0% + 0.0% 26.8%
100.0% + 0.0% 22.1%
100.0% + 0.0% 18.4%
100.0% +0.0% 14.1%
100.0% + 0.0% 11.0%
100.0% + 0.0% 9.8%

100.0% + 0.0% 8.1%

100.0% + 0.0% <5.4%

£1.8% + 0.0%

Lower
probability of
ACR




AlloMap Test Report

XDx Refererce Laboratary
Lab Directars Patrick Josaph, MD

Jugith C Wilber, PhD, D(ABMM)
CLIA No. 0501029609

AlleMap

AlloMap First. viogsy for cause,

3260 Bayshore Blvd
Brishane, CA 94005
Phona: (888) ALLOMAP
Fax (415) 287-2456

weww @ orrap com

Test Results A« 08 -A01112

Report ID NG AD1112

Refmrng Facility Sampde 1D;

Cl:24.7-31.3;

(rangn 0-40)

Sampie Oate Gamaiby__ |Or. John Smith
Fatient Maeve John Doe 30 Jul 2008 Cont Medical Center
Medical flecerd No 00998877 oM Score:
Date of Bt 23 Now 1953 Test Comments
Transplart Date: 03 Mar 2008

Longitudinal Results - First 18 Months

40

The graph shows Allotap test results over the first 18 months post ransplantation (sample oate indicated on x-anis). Current
razult dispiays 95% conhidence interval (Cl) Prior soores withan the 95% CI of the mast recent soors ara mot statstically different G

Months Post-Transplant
7 8 9 10 1 12 13 14

15 16 17

e S

18

35 ]

£ s
30 A L] ?

[ 53
o

AlioMap Scores
- "~
o o

10
5 4 !
: 2 :
() Interpretation of AlloMap Score (E )
o Interpretation of AlloMap Score G
AlloMap Score Negative Predictive Value (NPV)* Positive Predictive Value (PPV)**
23 a8 5% 33%

The parfomance chirscteristics of the AlloMup test were astablished in patients who ae 15 yeurs of age o older, and ot l=ast 55 days post-Tansplant
* The NPV is the probability of B stsence of ISHLT gracde 5=34 (27) scute celiuler repection for the ABoMi score below By soore  The stindard errae for s NPV s 0 5%
** The PPV is the pecoaddity of the presence of ISHLT grace >=3A (2R) scute celiular rejection for AlloMap scores at o stove this scare The sandwrd e fr Sis PPY 21 1%

Alloktap Molecutar Expression Testing is an in witro diagnostic multivariate index assay (IVDMLA) test service, performed 1na single
aboratory, assessing the gene expression prafile of RNA isolated from peripheral bicod menonucless cells (PEMC), AlloMan testing
s intended 1o 2id in the identificztion of heart transplant reciplents with stable allogratt function who fave a low probability of
moderateisevere acute cellular rejection (ACR) at the tima of testing In conjunction with standard clinical assessment.

Note: Additional information about the AlloMap test, Including pertarmance charactesstics, can be tound st www allomag.com.

AlloVap 5 3 regiataras yademank of XOx  Allobap malaculyr &rpression tastng < & sanvce provided by the XDx Retarence Laboratory.
(F1.00006 Revision 4.0) The contents of this 13x are ccondenusl and intended sclely o the use of suthvar zed parsonsel exoe

Frul Report Datss 10 Dec 2014

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



-_:AIIoMap Workflow

| — ==
P
COMPLEX GENE EXPRESSION

INFORMATION 1S EXTRACTED AND
ANALYZED FROM BLOOD SAMPLE

5

GENE EXPRESSION INFORMATION
IS TRANSLATED INTC CLINICALLY

3 ACTIONABLE NFORMATION

SAMFLE ARRIVES
AT XDx LABORATORY

2

SAMPLE IS PROCESSED,
PACKAGED, AND
SHIPPED

6

DOCTOR INTERPRETS
DATA AND CONTACTS
PATIENT

7

PATIENT IS NOTIFIED
OF RESULTS

PATIENT HAS A SIMPLE
BLOOD DRAW AT A LAB

29
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- Molecular diagnostics bring new challenges

= Traditional diagnostics = Molecular Diagnostics S
— Methods developed over — Methods developed in less than 10
decades and centuries years
— Often used at local hospital — Often requires centralized lab
— Single marker — Multiple markers
— cheap — Complex and complicated

— Simple and understandable (method and application)

(patients, doctors, health — Requires new regulations and high
care) quality control
— Established by tradition — Usefulness has to be

demonstrated by clinical studies
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Major challenges

:
l = Society is willing to pay € 50.000 for treatment of patients —

— but not €5000 for a MDx that would help identifying those patients
who will benefit from it

= Many Mdx have big influence on patient’s life

— but there are no validation standards and no stringent regulatory
requirements for Mdx

= Validation, clinical studies, saftey data and education are
required - similar to efforts required for new drugs

— but this can not be provided without big costs for companies and
support from community

— and health insurances need to establish (better) rules how to
reimburse Mdx

ogendia




The future of cancer diagnosis:
% iMedicine!
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