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Oncotype Dx® year end revenues 2015

Year Ended December 31,

2015 2014 2013

(In thousands)

Product revenues $ 287,458 $ 275,706 $ 259,192
Contract revenues — — 2,403
Total revenues $ 287,458 § 275,706 $ 261,595
Period over period dollar increase in product revenues $ 11,752 $ 16,514

Period over period percentage increase in product revenues 4 % 6 %
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R “ The secret of change is to focus all of your energy
not on fighting the old, but building the new”

- Socrates






What i1s Precision Medicine?
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......... a medical model that proposes the customization of
healthcare, with medical decisions, practices, and/or products
being tailored to the individual patient.

-Wikipedia



What is Precision Medicine?

4

e S makes it possible to tailor medical interventions,
including combinations, to individual patients at presentation
and potentially throughout the course of their disease as new
mutations arise and response to treatment diminishes.
However, the concept poses challenges to researchers,
patients, regulators and payers.

Doherty M. et al. Precision Medicine and Oncology: An Overview of the Opportunities Presented by Next-Generation Sequencing and Big Data and the
Challenges Posed to Conventional Drug Development and Regulatory Approval Pathways. Ann Oncol. 2016 Apr 26. [Epub ahead of print]


http://www.ncbi.nlm.nih.gov/pubmed/?term=Precision+Medicine+and+Oncology:+An+Overview+of+the+Opportunities+Presented+by+Next-Generation+Sequencing+and+Big+Data+and+the+Challenges+Posed+to+Conventional+Drug+Development+and+Regulatory+Approval+Pathways




What 1s Precision Medicine?

& “an approach to disease treatment and prevention that seeks to
maximize effectiveness by taking into account individual
variability in genes, environment, and lifestyle.”

Table 1.1: Proposed PMI Budget Allocations for FY 2016
Department of Health and Human Services

Imvestment Agency Purpose
5130 million | Mational Institutes | To develop a voluntary national research cohort to propel our
of Health understanding of health and disease and set the foundation for a
new way of doing research.
S70 million MIH Mational To scale up efforts to identify genomic drivers in cancer and
Cancer Institute develop more effective approaches to cancer treatment.
S10 million Food and Drug To acquire additional expertise and advance the development of

Administration high quality, curated databases to support the regulatory
structure needed to advance innovation in precision medicine.

S5 million Office of the To support the development of interoperability standards and
Mational requirements that address privacy and enable secure exchange
Coordinator of data across systems.

Precision Medicine Initiative (PMI) Working Group Report to the Advisory Committee to the Director, NIH. September 17, 2015



Precision Medicine Initiative (PMI)
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R ...to bring us closer to curing diseases like cancer
and diabetes

R ...to give all of us access to the personalized
information we need to keep ourselves and our
families healthier

@R ...to enhance innovation in biomedical research, with
the ultimate goal of moving the U.S. into an era
where medical treatment can be tailored to each
patient.
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& NIH’s investment in PMI will focus on:

1.  PMI-Oncology, an effort to advance precision oncology:

v" will test precision therapies for cancer, including targeted agents
and immunotherapies, while also developing a national cancer
knowledge system

2. PMI Cohort Program (PMI-CP), the creation of large,
voluntary national research cohort:
» will lay the foundations for precision medicine approaches more
broadly by building a national research cohort of one million or

more volunteers who are engaged as partners in a longitudinal
long-term effort to:

v" identify the molecular, environmental and behavioral factors that
contribute to diverse diseases

v' facilitate the development and testing of novel therapies and
prevention approaches

v" pioneering health strategies for improving the efficacy of health care



Precision medicine

3
«rFocuses on the specific disease

RTargeted treatments
rIndividual
«rGenetic level



Traditional approach to cancer
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R Location
3 Radiology

R Pathology

3 Histopathology
3 Immunophenotype

R Clinical variables (i.e. age, lymphovascular invasion,
lymph node staging, evidence of distant metastasis)

Various chemotherapy combinations



Precision Approach to cancer
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R ADVANCED GENOMIC TESTING

» Gene-mapping analyses

» Cancer is no longer defined by where it’s located, but
by its molecular structure.



Dietel M. et al. A 2015 update on predictive molecular pathology and its role in targeted cancer therapy: a review focussing on
clinical relevance. Cancer Gene Ther.. 2015 Sep;22(9):417-30.



http://www.ncbi.nlm.nih.gov/pubmed/?term=dietel+update+molecular+pathology

Precision Medicine
3

® Should molecular testing replace the more
traditional paradigms of clinical decision making?

«® Can be costly, and poses challenges to researchers,
patients, regulators and payers.

Dietel M. et al. A 2015 update on predictive molecular pathology and its role in targeted cancer therapy: a review focussing on
clinical relevance. Cancer Gene Ther.. 2015 Sep;22(9):417-30.


http://www.ncbi.nlm.nih.gov/pubmed/?term=dietel+update+molecular+pathology

Our goals today
3

«® Review the current evidence of how the emerging
molecular paradigm can be integrated with the more
traditional clinical-pathologic paradigms as we
progress toward “precision” therapy for patients

R Discussion will center around breast cancer

« Many of these concepts can be applied to other
tumor types



The problem

4

®R **MAJOR CHALLENGE**

» identitfying patients who are more likely to develop
recurrence of the disease

R CANCER DIVERSITY
» TUMOR BIOLOGY
» Tumor microenvironment
» Individual
v Age
v Menopausal status
v' Lifestyles
v" Individual environment



Cancer Diversity
O3

«rCancer diversity results in a wide spectrum
of tumor subtypes and clinical behaviors



Breast Cancer Incidence Worldwide

Region

Western Europe
MNorth America
Morthern Europe
Australia™ew Zealand
Southern Europe
Polynesia

South America
Micronesia
Central/Eastern Europe
Caribbean
Morthem Africa
Western Asia
Melanesia
Southem Africa
Western Africa
South-Eastern Aszia
Central America
Eastern Africa
South-Central Asia
Eastern Asia
Middle Africa
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International Agency for Research on Cancer (IARC) and World Health Organization (WHO). GLOBOCAN
2012: Estimated cancer incidence, mortality and prevalence worldwide in 2012.
http://globocan.iarc.fr/Pages/fact_sheets_cancer.aspx, 2016.



International Agency for Research on Cancer (IARC) and World Health Organization (WHO). GLOBOCAN 2012: Estimated cancer
incidence, mortality and prevalence worldwide in 2012. http://globocan.iarc.fr/Pages/fact_sheets_cancer.aspx, 2016.



American Cancer Society. Breast Cancer Facts and Figures 2015-2016. Atlanta, GA: American Cancer Society, 2015



Danforth D. Disparities in breast cancer outcomes between Caucasian and African American women: a model for
describing the relationship of biological and nonbiological factors. Breast Cancer Res. 2013;15:1-13



Breast Tumor Biology
3

& Morphology






Analysis without Analysis with
Recurrence Score Recurrence Score

Variable P Value Hazard P Value Hazard
Ratio Ratio
Age at surgery 0.1 0.7 0.22 0.76
Clinical tumor size 0.13 1.35 0.38 1.19
Tumor grade
Moderately differentiated 0.04 1.87 0.15 1.55
Poorly differentiated <0.001 5.14 <0.001 3.34
HERZ2 amplification 0.89 1.04 0.06 0.51
Estrogen-receptor protein
50-99 fmol/mg 0.23 0.71 0.32 0.75
100-199 fmol/mg 0.38 0.78 0.72 0.9
>200 fmol/mg 0.9 0.97 0.94 1.02
Recurrence Score <0.001 2.81

Paik et al. A multigene assay to predict recurrence of tamoxifen-treated, node-negative breast cancer. N Engl | Med 2004;351:2817-2826.
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Flanagan MB. et al. Histopathologic variables predict Oncotype DX® recurrence score. Mod Pathol. 2008;21:1255-61









Breast Tumor Biology
3

«® Morphology

R Immunohistochemistry
» Estrogen receptor (ER)
» Progesterone receptor (PR)
» Human epidermal growth factor receptor-2 (HER-2)
» Ki-67



ER
3

R Perhaps the most successful example of the use of a
biomarker for guiding cancer therapy

@ Important member of a family of intracellular steroid
hormone receptors

«® Involved in the expression of several genes
associated with breast tumor proliferation.

«® Clinical benefit appears to be positively correlated
with the degree of ER expression



860

Oncofype DX™ Recurrence Score

® e

0 100 200 300
ER Immunohistochemical Score

Flanagan MB. et al. Histopathologic variables predict Oncotype DX® recurrence score. Mod Pathol. 2008;21:1255-61



PR

4

R Also a steroid hormone

R Regulated by ER

R Also reported to possibly self-regulate

&® An indicator of a functionally intact ER pathway,

® Also suggested to be involved in the expression of
several genes associated with breast tumor
proliferation

«® Clinical benefit also appears to be positively
correlated with the degree of PR expression












Breast Tumor Biology
3

«® Morphology
R Immunohistochemistry
» Estrogen receptor (ER)
» Progesterone receptor (PR)
» Human epidermal growth factor receptor-2 (HER-2)



Her-2
5

R A tyrosine kinase receptor that is a member of the
Human Epidermal family of growth receptors.

® Involved in the complex regulation of cell
proliferation and angiogenesis, and in enhancing cell
survival pathways.

R Amplified in approximately 12%-18% of breast
cancers.



Her-2
5

«® Gene amplification increases the likelihood of a more
aggressive tumor biology and an association of higher
recurrence and mortality rates.

&R Trastuzumab, Lapatinib, Pertuzumab | which target the
HER-2 pathway in Her-2 positive breast cancer and other
solid tumors

&R Protein overexpression occurs when the Her-2 gene is
amplified, thus making HER-2 immunohistochemistry a
surrogate for gene amplification.












Breast Tumor Biology
3

&R Morphology

&R Immunohistochemistry
» Estrogen receptor (ER)
» Progesterone receptor (PR)

» Human epidermal growth factor receptor-2 (HER-2)
* Her-2 in-situ hybridization
*  Fluorescence in-situ hybridization (FISH)



Her-2 ISH
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® Quantitatively determines Her-2 gene amplification in
formalin-fixed paraffin embedded (FFPE) tissue

» Single color ISH for the HER2 gene only

» Dual color ISH for the HER2 gene and CEN17 (chromosome 17
centromere).

= HER?2 status is determined with the ratio of HER2 gene copy
numbers to CEN17 copy numbers

http:/ /www.genemed.com/ products/Fluorescent-In-Situ-Hybridization-Probes/ HER2-Red-and-
Chromosome-17-Centromere-Green-FISH-Probe-Cocktail



Her-2 ISH

4

R Locate Her-2 equivocal areas on the Her-2
immunohistochemistry slide

R Evaluate the same area on the ISH stained slide



Nitta H. Automated HER?2 testing: Personalized healthcare for breast cancer patients enabled by novel molecular morphology.
Medical Laboratory Observer. June 20 2013.
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Breast Tumor Biology
3

«® Morphology

R Immunohistochemistry
» Estrogen receptor (ER)
» Progesterone receptor (PR)

» Human epidermal growth factor receptor-2 (HER-2)
= Her-2 Fluorescence in-situ hybridization (FISH)
> Ki-67



Ki-67
3

R The proliferation marker Ki-67 is one of the most
controversially discussed parameters for treatment
decisions in breast cancer patients.

«r Ki-67 positivity correlates with a higher risk of
recurrence and a worse survival rate in patients with
breast cancer.
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Inwald EC. et al. Ki-67 is a prognostic parameter in breast cancer patients: results of a large population-based
cohort of a cancer registry Breast Cancer Res Treat. 2013 Jun;139(2):539-52.



SHEBJAM S ET AL. K1 67 IS A MAJOR, BUT NOT THE SOLE DETERMINANT OF ONCOTYPE DX RECURRENCE SCOREBRITISH JOURNAL OF
CANCER(2011)105;1342-1345






Ki-67
3

® To date no standard operating procedure or
generally accepted cut-off definition for Ki-67 exists.




Ki-67
3

& Therefore, Ki-67 is not implemented in standard
routine pathology so far



Breast Tumor Biology
3

«® Morphology

R Immunohistochemistry
» Estrogen receptor (ER)
» Progesterone receptor (PR)

» Human epidermal growth factor receptor-2 (HER-2)
= Her-2 Fluorescence in-situ hybridization (FISH)
> Ki-67
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& Hormonal and HER-2 positivity are only two considerations...

R The indications for systemic chemotherapy more challenging...


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjO4quFwYjNAhUBUVIKHb1lDjUQjRwIBw&url=https://memecrunch.com/meme/R5OW/we-need-more-power&bvm=bv.123325700,d.aXo&psig=AFQjCNGCZFiSj2xwUdP_GEq_lGwB-jBS3A&ust=1464928203599383

@+It Comparisons between different polychemotherapy
regimens for early breast cancer: meta-analyses of long-term
outcome among 100 000 women in 123 randomised trials

Early Breast Cancer Trialists’ Collaborative Group (EBCTCG)

< It has been shown repeatedly that the traditional method of
using clinical and histopathologic factors in making treatment
decisions regarding systemic chemotherapy has lead to
overtreatment, with little if any impact on outcome



Qualitative versus Quantitative approach
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® This has primarily been because the evaluation of clinical
and histopathologic factors has been a gqualitative
approach, as opposed to a more quantitative approach.






Multigene expression assays
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@ Multigene assays have entered the picture over the last
ten years, based on gene expression studies, and
subsequently translated into quantitative results through
various methods.

@ Using cDNA microarrays and unsupervised clustering
analysis, breast cancers can be subdivided into distinct
molecular subtypes based on similarities in the patterns of
their global gene expression profiles

@ The molecularly defined subtypes repeatedly have shown
significant differences in prognosis, likelihood and
patterns of recurrence, and response to adjuvant therapies



Sorlie T. et al. Gene expression patterns of breast carcinomas distinguish tumor subclasses with clinical implications. PNAS.
2001:98(19); 10869-10874



Sorlie T. et al. Gene expression patterns of breast carcinomas distinguish tumor subclasses with clinical implications. PNAS.
2001:98(19); 10869-10874



R Luminal subtype A 5

» ER+, PR+, Her-2 negative, lower Ki-67
&R Luminal subtype B

» ER+, PR+/-, Her-2 positive, higher Ki-67
R Her-2 enriched

» ER-, PR-, Her-2 positive, higher Ki-67
<R Basal-like

» ER-, PR-, Her-2 negative, higher Ki-67

R PHENOTYPES MAY OVERLAP



Multigene expression assays
3

1. MammaPrint
2. Genomic Grade Index (GGI)

3. Prosigna Breast Cancer Prognostic Gene Signature
Assay (PAM/50)

4. Endopredict
5. Breast Cancer Index (BCI)
6. Oncotype Dx (ODX)



MammaPrint
(3

First gene expression assay
Uses microarray technology
70/25,000 genes were correlated independently with poor prognosis
These 70 genes were tested in a validation study of 295 patients

» Good prognostic gene signature - <15% risk of recurrence at 10 years
» Poor prognostic gene signature - 50% risk for distant metastasis.

Calculates a RECURRENCE SCORE

Meta-analysis studies have shown that MammaPrint can also be predictive for
chemotherapy

Validated for use on FFPE clinical samples



GGl
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@ A 97 gene expression classifier using microarray data

«® Driven by proliferation and cell cycle related genes

«® Discriminates consistently and reproducibly between two ER
positive subgroups of different grades and different outcomes

@ Tumors can be divided into low or high genomic grade
categories

® Predictive for recurrence in endocrine and chemotherapy
treated patients

«® Prognostic for neoadjuvant chemotherapy



PAM /50
4

ar Uses quantitative reverse transcriptase polymerase chain
reaction (QRTPCR) to measure the expression levels of 50
genes and 5 control genes

R PAMbBO0 Risk of RECURRENCE SCORE

» node-negative cancers are classified as low (0-40),
intermediate (41-60), or high (61-100) risk

» node-positive cancers are classified as low (0-40) or high
(41-100) risk

® Validated for use on FFPE clinical samples

& Predictive for complete or near-complete response to
neoadjuvant chemotherapy



Endopredict
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@ Uses qRTPCR to analyzes the expression levels of eight genes of
interest, and three reference genes

R An EP Risk of RECURRENCE SCORE is calculated from 0-15

& An EPclin combined Risk of RECURRENCE SCORE consisting
of the EP risk score and clinical parameters, is calculated from
0-15

R Low-risk 0-5
R High risk: > 5

«® Validated for use on FFPE clinical samples



BCl
3

&R Uses 1()]uantitative reverse transcriptase fpolymerase chain reaction
(QRTPCR) to measure the expression of:

& SRR S e ZB R A1)
«5  BUB1B, CENPA, NEK2, RACGAP1, RRM2 (MGI)
o3  ACTB, HMBS, SDHA, and UBC (reference genes)

& An algorithmic combination of the H/I and MGI results in the BCI
R Three risk groups: low, intermediate, and high
«® Validated for use on FFPE clinical samples

&R Predictive and prognostic in ER+ lymph node negative patients



Oncotype DX Technology*:
Candidate Gene Selection
Approach

From ~40,000 genes:

Develop RTPCR FFPE

Test candidates 1in 3 studies

21 final gene set with algorithm

<

Calculate Recurrence Score (

*Geenomic Health In

L <= cancer-related

250

*Sources include: van't Veer et al. Nature. 2002;415:530-536.
RS) Sorlie et al. PNAS. 2001;98:10869-10874.

Ramaswamy et al. Nat Genetics. 2003;33:49-54.
C. Gruvberger et al. Cancer Res. 2001;61:5979-5984.



Oncotype DX: 21 Gene
Recurrence Score (RS) Assay

16 Cancer and 5 Reference Genes From 3 Studies

PROLIFERATION

Ki-67
STK15
Survivin
Cyclin B1
MYBL2

Coefficient x Expression Level

INVASION
Stromolysin 3

ESTROGEN
ER The recurrence score defined as:
PR RSH + 0.47 x HER2 Group Score
Bcl? - 0.34 x ER Group Score
SCUBE2 + 1.04 x Proliferation Group
Score
+ 0.10 x Invasion Group Score
GSTM1| | BAG1 + 0.05 x CD68
=0.07x BAG1

Cathepsin L2 || REFERENCE
Beta-actin
GAPDH
s RPLPO
GRB7 GUS
ARz TFRC

Scaled — 0 to 100
Category RS (0 — 100)
Low risk RS <18

Int risk RS > 18 and < 31

High risk RS > 31







Concerns
(3

® Gene expression variables overlap with the pathologic and
clinical evaluation of breast cancer cases

R Population data
ar Cost (Oncotype DX - $4.350.00; MammaPrint - $4200.00)

c? Can similar information be provided by information already
generated in the laboratory, without sending out the
specimen for additional costly testing?






IHC and protein profiling of breast cancer

4

@ Reports increasingly have suggested that the
application of selective antibody panels and routine
IHC also can be used to predict clinical behavior and
outcomes in subsets of breast cancer patients.







IHC and protein profiling of breast cancer

4

R Mammostrat
R THC4 score

R Linear regression equations



Mammostrat

4

R Five antibody IHC panel
R Independent of ER, PR,Her-2 and proliferation (Ki-67)

R Markers related to nutrient transport, cell cycle
progression, hypoxia and embryonic differentiation

R Calculates a Risk Index (RI): low, moderate, high

® Validated for use on FFPE clinical samples



IHC4 score
5

R Incorporates ER, PR, Ki-67, and HER-2 results into a
risk score using weighting factors and an algorithm.



IHC4 score

oz THC4 = 94.7 x {0.100 ER,, - 0.079 PgR,, + 0.586 HER2 + 0.240 In (1 10 Ki67)}

2 Clinical score = 100 x {0.417N, 5 - 1.566N, + 0.930(0.497T, , + 0.882T, , +
1.838T., + 0.559Gr, + 0.970Gr, + 0.130Age 5.5 -0.149Ana0}

«® Shrinkage factors to allow for overfitting:
» 0.947(35.1/39.1)1/2 for thelHC4score
» 0.930(45.1/52.1)/2 for the non-nodal part of clinical score



Linear regression equations
O3

o Reenily loegn e sundecl 0 die issiiie o b o
possible value wusing histology and selective
immunohistochemistry panels to predict clinical
behavior in subsets of breast cancer patients













RNew Magee equation 1 calculating predicted RS:

» Recurrence score = 15.31385+ Nottmgham score* 1.4055
+ERIHC*(-0.01924)+PRIHC*(-0.02925)+(0 for HER2 negatlve
0.77681 for equivocal, 11.58134 for HER2 positive) +tumor size*
0.78677 +Ki-67 index* 0.13269.

RNew Magee equation 2 calculating predicted RS :

» Recurrence score = 18.8042+ Nottingham score* 2.34123
+ERIHC*( —0.03749)+PRIHC*(-0.03065)+(0 for HER2 negatlve
1.82921 for equivocal, 11.51378 for HER2 positive)+ tumor size*
0.04267.

RNew Magee equation 3 calculating predicted RS :

» Recurrence score = 2430812 +ERIHC*(-0.02177) +PRIHC*
§ 0.02884)+(0 for HER?2 ne(%atlve 1.46495 for equivocal, 12.75525
or HER2 positive)+ Ki-67%0.18649.



Predicted RS

Predicted RS
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Klein ME., Dabbs DJ., et al., Modern Pathology 2013






H-score = [proportion (1) x 1] + [proportion (2) x 2] + [proportion (3) x 3]

 FHither an average percentage and intensity are given
and/or an Allred score is given

* Can we substitute an average percentage and intensity
and still predict the actual ODX recurrence score for ER+
breast cancer cases with a similar degree of confidence?



Materials and Methods

@ The Magee equations were tested on a validation set of 283

cases at the University of Rochester Medical Center
(URMC) sent for ODX (2009-present)

«® Modified Magee Recurrence scores (MMRS’s) were
calculated by calculating results from the three published
Magee equations, with a modification of the H-score for ER
and PR

TURNER ET AL. USE OF MODIFIED MAGEE EQUATIONS AND HISTOLOGIC CRITERIA TO PREDICT THE ONCOTYPE DX
RECURRENCE SCORE. MODERN PATHOLOGY (2015) 28, 921-931

2 We estimated the H-score by using the predominant
intensity grade (1, 2 or 3) as a surrogate for the average
intensity of staining and multiplying this grade by the
percentage of cells staining positive



Turner et al. Use of modified Magee equations and histologic criteria to predict
the Oncotype DX recurrence score. Modern Pathology (2015) 28, 921-931



RUM M l k Average modified Magee recurrence score and at least 2 other modiiied Mages recurrence scores

(<9)* OR (>30)2

NO
CONSIDER SENDING

Average modified Magee recurrence score Ond at least 2 other modified Magee recurrence scores

(=12)3

NS < 6 AND ER/PR 2150 AND KI-67 <10%

L

SEND

"Ki-67 must be < 10%. If madified Magee recurrence score #2 > 7, consider sending

I modified Magee recurrence score 42 < 30, consider sending

*Ki-67 must be < 15%; If modified Magee recurrence score #2 > 12, consider sending; Consider ER/PR in clinical decision making
Wonsider modified Magee recurvence scores in clinical decision making

TURNER ET AL. USE OF MODIFIED MAGEE EQUATIONS AND HISTOLOGIC CRITERIA TO PREDICT THE ONCOTYPE DX RECURRENCE SCORE. MODERN PATHOLOGY (2015) 28, 921-931









Out with the OLD, in with the NEW?
4

Does multigene assay testing completely
devalue the more traditional approach to
diagnoses and treatment of breast cancer?

*How much added value does multigene
assay testing add when we consider cost
and cancer outcomes?



Addressing cost.........
3

R Approximately 63,342 tests delivered by ODX in 2012

R Approximately 81,269 tests delivered by ODX in 2014

R The ODX risk stratification of these patients is unknown.



Theoretical Scenario
3

® Paik et al. N Engl | Med. 2004 (B-14 validation)

» 16-34% of cases considered low-grade tumors (depending
on the pathologist)

R Our study
» 50% had low grade tumors

=  50p with an average MMRS < 9 which satisfied our
algorithmic criteria

R Most conservative scenarios

» 16% of the 2012 (10,135) and 2014 (13,003) estimated to be
low grade

» 5% of these 2012 and 2014 low grade tumors (460 and 650,
respectively) estimated to have an average MMRS <9

» Estimated cost savings to health care system:

= $2,001,000.00 (2012)
= $2,827.500.00 (2014)




IHC standardization
(3

Pre-Analytic Variables Analytic Variables Post-analytic variables

Time to fixation (< 60 minutes) Assay validation Interpretation criteria
Tissue sectioning (2-3 mm) Equipment maintenance and Rigorous quality control and
calibration assurance programs

Type of fixation (10% formalin) Test reagent (FDA approved or Participation in laboratory
cleared) accreditation programs

Time in fixative (6-72 hours) Cell controls Participation in proficiency
testing programs

ADAPTED FROM TANG ET AL. WHITE PAPER ON BREAST CANCER DIAGNOSIS: PAST, PRESENT , AND FUTURE. DAKO AGILENT PATHOLOGY SOLUTIONS.



Future Perspectives

Next Genemt&n Sequencing

R Permits the simultaneous interrogation of genomic alterations present in
a panel of cancer genes at high speed and relatively low cost

1. Mutational landscape of breast cancer

2. Most recurrently mutated genes
PIK3CA

TP53

CCND1

FGFR1

Eles?

3. Some mutations enriched according to molecular and histopathologic
subtype

4. Genomic diversity among breast tumors with multiple combinations of
mutations
5. Genomic characterization of circulating tumor DNA(ctDNA)
v Monitoring treatment response
v" Identification of resistance mutations
v" Surveillance and identification of residual disease

NN AR



Future Perspectives

Next Genemt&n Sequencing

& Only a few recurrently mutated genes have been
identified as potential targets for new treatments



Out with the OLD, in with the NEW?
4

R With each answer, we will have more questions.







Out with the OLD, in with the NEW?
4

a® In our quest for the truth, there are some things we may never

R True knowledge exists in knowing... ... ...
R that you know nothing
- Socrates


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwiyr4HIxIXNAhWJVD4KHXmWAmkQjRwIBw&url=http://karapflasterannex.weebly.com/1/post/2012/09/true-knowledge-exists-in-knowing-you-know-nothing-socrates.html&psig=AFQjCNF1MBguzVF79HJJkDE026QmMhXWVA&ust=1464825998661729

4

R “ The secret of change is to focus all of your energy not on
fighting the old, but building the new”




In with the OLD!!! In with the NEW!!!
4

R We must continue to ask questions, and use ALL of
that which we do know, the old and the new to
arrive at the best possible conclusion......

http:/ /www .kendallhoward.com/blog/What-came- first-the-product-or-t he-stan dard
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