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Cancer biomarkers

9 Tissue, single cells 4
1 Blood (plasma, serum)
9 Other biological fluids

Important biological substances serving as biomarkers

1 Proteins, peptides (expression, function)
1 Lipids (expression, function)

i1 Carbohydrates (expression, function)

1 DNA (mutation/deletion, methylation)

1 RNA (expression)




Utility of cancer biomarkers

Screening for cancer

Diagnosis of cancer disease
Monitoring cancer disease
Prognosis of cancer disease
Therapy response prediction
Therapeutic target

Prediction of therapy side effects
Pharmacokinetics

Molecular imaging
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Canceibiomarkersare usefultools to
identify low- versus highrisk breast

cancerpatients




What tests are currently in clinical use to
assess risk of breast cancer patients to

x develop disease recurrence (metastasis)

x to die earlier than normal

X to respond/fail to therapeutic cancer drugs ?



Product Substance tested | Provider Numberof | Applicationfor Complexity

proteins/
genestested
H&Estain Protein, DNA Pathology variable Grading Prognosis low
Immunohistochemistry Protein institutes medium
FISH DNA medium
OncoTypeDX MmRNA FFPE GenomicHealth 21 Prognosis high
MammaPrint MRNA fresh Agendia 70 Prognosis high
Rotterdam signature  mRNA, fresh Veridex 76 Prognosis
GenomicGrade MRNA, fresh Ipsogen 97 Grading high
(MapQuan (Qiagen)
BreastCancer Index MRNA, fresh bioTheranostics 2 Prognosis high
EndoPredict MRNA,FFPE Sividon 11 Prognosis high
uPAPAI-1 Protein, fresh American 2 Prognosis medium
Diagnostica
PSAT DNA, fresh, FFPE Not 1 Prognosis medium
» commercialized Therapyresponse
» PITX2 DNA, fresh, FFPE Not 1 Prognosis medium
commercialized Therapyresponse



The epigenetic code

DNA-methylation
Methyl marks added to DNA base cytosine in CpG
islands repress gene activity

Histone modification

A combination of different molecules can attach to the
tails of proteins called histones. These alter the
activity of the DNA wrapped around them

Chromosome
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Workflow
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Personalizedancermedicine Putting epigeneticsinto focus

Next generation sequencing
lllumina/Solexa i Abi SOLID - Helicos
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Massively parallel sequencing
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Aim:

Evaluationof the risk profile of a

breastcancerpatient to

U be afflicted with metastaseqprognosig

U Respondfall to treatment with anti-cancerdrugs
(endocrinetherapy and/ or chemotherapy)

A Inthe adjuvant setting after primary surgeryor
A In the palliative setting (after diseaserecurrence
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Cancer Research 2005; 65:410107

Association of DNA Methylation of Phosphoserine Aminotransferase
with Response to Endocrine Therapy in Patients with
Recurrent Breast Cancer

John W.M. I‘wlarten*a,1 Inko Nimmrich * Thomas Iﬂ'a’.)enig,2 Maxime P. Li::n:}kI Nadia Harbeck ’
Fabian Model,” Antje Kluth,” Joan Bolt-de Vries, Anieta M. Sieuwerts,’ Herlk Portengen,
Marion E. Meqer-Van Gelder,' Christian Plepenbrock Alexander Olek,” Heinz Hofler,"”
Marion Kiechle,’ Jan GM Kll][’l, Manfred Schmitt,” Sabine Maier,” and John A. Foekens'
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HR (95% ClI 100 = HR (95% CI)

Low mRNA 1 Hypomethylation 1
High mRNA 2.05(1.39-3.03) Hypermethylation 0.67 (0.46-0.98)
Logrank P<0.001 Logrank P=0.04
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0 12 24 %6 0 12 24 36
' . . Time to disease progression (months)
Patients at risk: Time to disease progression (months) Patients at risk:
LowmRNA 57 24 10 7 Hypermethylation 56 23 8 5
High mRNA 54 9 3 2 Hypomethylation 55 10 5 4

Progressiodree survivalcurvesasa function of PSAT1 mRNAand DNAmethylation status

KaplanMeier PFSurvesatfter start of tamoxifentreatment basedon PSAT mRNAexpressionA) or
DNAmethylation(B)are shownfor patientsin which PSAT mRNAlevelswere available(n =111).

Thepatientsin this subgrouphada medianageof 57 years were mostly postmenopausaf66%), and
showedin 49.6% of the case<linicalbenefitto tamoxifentherapy.

The patients are dichotomizedusing median mRNAand DNA methylation levels Survivalcurves
were generatedand the significancebetweenthe subgroupscalculated The numbersbelow the x-
axisare the numberof patientsat riskin eachgroupat the indicatedtime pointsof 0, 12, 24, and 36
months
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European Journal of Cancer 2007; 43:16686

DNAmethylation status of thehomeodomaintranscription factor PITX2 reliably
predicts risk of distant disease recurrencetamoxifen-treated, node-negative breast
cancer patients technical and clinical validation in a multicenter setting in

collaboration with the EORTEathoBiologyGroup
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