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Å Identify predictive biomarkers of Radio and Chemo Toxicity

Starting from blood samples of patients afflicted with Head and Neck Cancers (ChemRadClinical assay)

Å Identify predictive biomarkers of Radio and Chemo Resistance

Starting from tumor biopsies of patients afflicted with Head and Neck Cancers (ChemRadClinical assay)

A DNA Repair Enzyme Signature to characterize the DNA Damage 
Response of patients treated for Head and Neck Cancer

Giovanna Muggiolu1, Sarah Libert1, Alexandra Lauret2, Philippe Ceruse3, Christian Adrien Righini4, Claire Rodriguez-Lafrasse5, Sylvie Sauvaigo1

1 LXRepair, 7 parvis Louis Néel, 38000 Grenoble Cedex 9, France
2 CNRS/UMR 5822, Cellular and Molecular Radiobiology Laboratory, University of Medicine Lyon-Sud, BP12 69921 OullinsCedex, France

3 Head Neck Department, Civil Hospital of Lyon, University Claude Bernard Lyon 1, 69000 Lyon, France
4 Head Neck Surgery Department, MichalonHospital, CHU of Grenoble, 38000 Grenoble, France

5 Civil Hospital of Lyon, Biochemistry and Molecular Biology Service, Lyon-Sud Hospital, 69495 Pierre-Bénite, France

Contact information: giovanna.muggiolu@lxrepair.com

Thetherapeuticapproachfor about half patientsafflicted with cancerentailsradiationandchemotherapy. Thesetreatmentscanbe associatedwith tumor resistanceover time andabout 5-10%of treated
patientsdevelopacutetoxicityafter therapy. Definingsub-groupof patientsaccordingto their sensitivity/resistanceisoneof the maindevelopmentsfor increasingtherapeuticeffects.

RESISTANCEto 
anticancer treatments 

TOXICITYto anticancer 
treatments 

The DNA Damage Response 
profile 

characterizes the effective 
individuals DNA repair capacity 

DNA Lesions

Signaling DNA Repair

DNA Repair : a direct involvement in 
radiotherapy and chemotherapy failure 

(toxicity, resistance)

Patients stratification 

Personalized Medicine

Radiotherapy

Chemotherapy

OVER TIME appearance of Intrinsic tumors resistance and individual sensitivity are determined by both 
the ability of chemo/radiotherapy to induce DNA damage and cells 

capability to sense and repair DNA lesions. 

Weproposedinnovativebiochip-basedtechnologiesto investigatethe contributionof severalDNArepairpathways,simultaneously.

STEP3: FUNCTIONALANALYSIS
Multiplexed biochips are functionalized with a
panel of specificDNAlesionswhich are repaired
by the enzymespresentin the cellsextract.

STEP1: SAMPLESCOLLECTION
Blood samples and tumor biopsies of patients
afflicted with headandneckcancerswere collected
before and in the time course of chemo and/or
radiotherapytreatment.

1. Glyco-SPOT: Multiplex OligonucleotideCleavageAssay

Chemo or radiotherapytime course

Day 0 Day 2 Day 6 Day 21

STEP2: PROTEINSEXTRACTION
The cell extract prepared from Peripheral Blood
Mononuclear Cells (PBMCs)and tumor biopsies
containsall DNArepairenzymes.
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2. ExSy-SPOT: Multiplex Excision SynthesisRepairAssay
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Fluorescence analysis 
Fluorescence analysis 

Each sample is characterized by a highly specific 
DNA Repair Signature

10 different fluorescent 
ODNs containing DNA 

lesions are immobilized 
on glass slide 

Image of the pattern 
of fluorescent ODNs 

before cleavage

Repair enzymes recognize 
and cleave the lesions 

leading to a decrease of the 
fluorescence

Image of the pattern 
of fluorescent ODNs 

after cleavage

Glyco-SPOTquantifies the
excision activities toward
lesions repaired by the
glycosylases and AP
endonucleases

7 different damaged 
plasmids are 

immobilized on glass 
slide

Lesions are recognized 
and eliminated. 

Synthesis of new DNA 
with incorporation of 
labeled dNTPs occurs 

Image of labeled dNTPs incorporation during the 
polymerase DNA synthesis. 

To normalize, the signal of the plasmid lesions-
free is subtracted to other signals

ExSy-SPOT quantifies the
excision/synthesis activities
toward lesions repaired by
different DNArepair pathways

Thepreliminaryresultsof this approachshowaninter-individualvariabilityin DNArepaircapacitiesat basallevelin both PBMCsandtumor cells.

Thepreliminaryresultsshowaninter-individualvariabilityin DNArepaircapacitiesat basallevelin both PBMCsandtumor cells.
Toanalyzeanychangein the DNArepairability of tumorsor patientseachDNArepairsignaturewill becomparedwith dataobtainedafter 2, 6 and21daysafter treatment.
Wewant to correlatetheseexperimentaldatawith the clinicaldataat the endof the studyin order to
Å Classifytumoursbasedon their realDNArepaircapacities
Å Identifypatientsat riskof adverseeffects
Å Refinemutation-basedclassificationto definepersonalizedtreatments

or

Functional, Multiplexed and 
Quantitative Assays

able to investigatethe complexity
of DNA repairare needed

for identification of markers able to 
predict the occurrence of adverse 

effects

1. Glyco-SPOT

Thecleavagerate for eachtype of lesionpresent
on the biochip is shown. Several cell extracts
obtained from biopsiesand lymphocytesat the
Day0 of treatment areanalyzed.
The AP endonucleaseand glycosylaseactivities
are specific for each sample with pronounced
differencesin the cleavageof U-GandU-A lesions.

2. ExSy-SPOT

An high inter-individual variability is shownby the enzymesExcision/Synthesisactivity of samples
obtained from biopsiesand lymphocytesat the basal level (Day 0 of the treatment). This high
variability is more evident for the re-synthesisof abasicsites,photoproducts,etheno adductsand
glycols.
The relative contribution of re-synthesisof different lesions is unstable in the caseof samples
obtained from biopsies whereas is almost constant in the case of samples obtained from
lymphocytes.
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Hierarchicalclusteringalgorithmwith correlationdissimilarity
measuregroupsin a color-codedgrid the different patientsat
Day 0 as a function of their repair profile. Patients are
clusteredby similarityof their DNArepair responseprofile in
two main groupswith varioussubgroups. Thesepreliminary
datahaveto be completedwith dataobtained2, 6 et 21 days
after treatment.


