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microRNAsmicroRNAs and and biologybiology

•• DiscoveryDiscovery in 1990 in the plants,in 1990 in the plants,

•• First First describeddescribed in in humanshumans in  2001 and more in  2001 and more thanthan 1 200 1 200 
todaytoday by bio by bio informaticsinformatics ((smallsmall RNA 21RNA 21--25 25 nucleotidesnucleotides))

•• ExponentialExponential publicationspublications

•• Key Key rolesroles in in physiologyphysiology & & physiopathologyphysiopathology

•• NovelNovel potentialpotential biomarkersbiomarkers ++++++•• NovelNovel potentialpotential biomarkersbiomarkers ++++++
–– Classification of cancers Classification of cancers muchmuch more more easyeasy (DNA (DNA arraysarrays))

–– one one microRNAmicroRNA controlscontrols 100 100 genesgenes or moreor more

–– ConservedConserved betweenbetween speciesspecies ++++++

–– VeryVery stable stable fromfrom harvestingharvesting to to analysisanalysis

•• New New therapeutictherapeutic weaponsweapons??

•• And And beyondbeyond medecinemedecine : : foodfood, plants, , plants, animalsanimals ….….





Micro RNAs and plantsMicro RNAs and plants
Since the 1990….Since the 1990….

Nature JournalNature Journal



Micro RNAs and developmentMicro RNAs and development

•• NeuroNeuro developmentdevelopment
–– KrichevskyKrichevsky 20032003
–– KrolKrol et al et al CellCell 2010 2010 

•• HeartHeart•• HeartHeart
–– ThumThum et al Nature 2008 (et al Nature 2008 (heartheart failurefailure))

•• HematopoïesisHematopoïesis (MDS)(MDS)
•• Stem Stem cellscells
•• CutaneousCutaneous tissue tissue 
•• EtcEtc…(type 2 …(type 2 diabetisdiabetis, inflammation)., inflammation).



Micro RNAs and cancerMicro RNAs and cancer

•• chronicchronic lymphoïdlymphoïd LeukemiasLeukemias ((CalinCalin et al 2004)et al 2004)

•• BurkittBurkitt lymphomaslymphomas ((MetzlerMetzler 2004)2004)

•• Colon Colon adenoadeno carcinomascarcinomas ((Michael 2003)Michael 2003)

•• BreastBreast cancer: pronostic value (cancer: pronostic value (Huang et al 2008Huang et al 2008•• BreastBreast cancer: pronostic value (cancer: pronostic value (Huang et al 2008Huang et al 2008
and and VoliniaVolinia & Croce PNAS 2013)& Croce PNAS 2013)

•• EarlyEarly BiomarkerBiomarker of of pancreaspancreas cancercancer

(Habbe N et alet al Cancer Cancer BiolBiol. . TherTher. 2009). 2009)

•• In Sera and or Plasma (In Sera and or Plasma (preventionprevention, diagnostic, , diagnostic, 
followfollow up…)up…)
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Absolute quantification by qPCR

Developpement of calibrators plasmidics
calibrators

1) The classical way

purification

One week to one month

Variable

Necessary 
time



Absolute quantification by qPCR

Developpement of plasmidics calibrators

2) Our way: simpler, quicker 

1st step

purification

2nd step

3rd step



One One medicalmedical applicationapplication

MelanomasMelanomas





melanomasmelanomas

•• ComingComing fromfrom melanocytesmelanocytes in the in the epidermidisepidermidis

•• Public Public healthhealth problemproblem::
–– 4% of skin cancer, but 74% of 4% of skin cancer, but 74% of deathdeath by skin cancerby skin cancer

–– The incidence doubles The incidence doubles everyevery 5 5 yearsyears

–– Out of Out of anyany therapytherapy whenwhen therethere isis a a metastasismetastasis::–– Out of Out of anyany therapytherapy whenwhen therethere isis a a metastasismetastasis::

SurvivalSurvival afterafter 5 5 yearsyears isis lessless thanthan 5%5%

•• quantification of Let7b and quantification of Let7b and itsits rolerole in in melanomasmelanomas
–– It It worksworks on on paraffinparaffin tissuestissues







Let 7b and melanomasLet 7b and melanomas

• Physiopathology (research) and potential 
biomarker

• Need from the dermatology departments • Need from the dermatology departments 

• Let-7b as a biomarker:
– Early diagnostic,

– predictive marker: Loss of expression = bad 
pronostic

– help for the therapeutic decisions and patient care



Quantification of MicroRNAsQuantification of MicroRNAs

•• Notably in development and cancerNotably in development and cancer

•• On paraffine slides (done for Let7 in On paraffine slides (done for Let7 in 
melanomas)melanomas)melanomas)melanomas)

•• On blood samplesOn blood samples

•• On sera or plasma ….On sera or plasma ….



•Absolute calibration 
• easy to use (done for BCR ABL for CML patients) 
• Extrapolation for 1 copy -> identification of false positive
• very reproducible (multicentric studies)
• Can be integrated in kits on the market

TechnicsTechnics
((univuniv. Patent n. Patent n°° 01/03551 ))

Only available option allowing the  stability and the robustness 
of the assay

necessary for 
the standardisation of the RQ-PCR essays

multi-centric studies
clinical applications, such as minimal residual disease 

For objective assement of (any) therapy 
effectivness…



conclusionconclusion
•• Proof of Proof of principleprinciple: let7b for : let7b for melanomasmelanomas but but whatwhat isis THE good bioTHE good bio--marker?marker?

–– For For exampleexample: : MicroRNAMicroRNA 200 200 isis increasedincreased in in melanomasmelanomas ElsonElson SchvabSchvab et al Plus One Octobre et al Plus One Octobre 
20102010

–– The solution? Screening The solution? Screening atat diagnosisdiagnosis thenthen onlyonly ONE bio marker for the ONE bio marker for the followfollow up?up?

•• AbsoluteAbsolute RQ PCR quantification: RQ PCR quantification: UniversityUniversity patent patent pendingpending ((technologytechnology))

•• OtherOther diseasesdiseases: : 
–– cancers (cancers (lunglung, , breastbreast, Acute , Acute myeloidmyeloid leukemialeukemia ectect…)…)–– cancers (cancers (lunglung, , breastbreast, Acute , Acute myeloidmyeloid leukemialeukemia ectect…)…)
–– MetastasisMetastasis (Su X et al Nature (Su X et al Nature OctoberOctober 2010)2010)
–– and and othersothers ((cardiocardio vascularvascular, , InjuryInjury of CNS, of CNS, NeurodegenerativeNeurodegenerative diseasesdiseases likelike

Parkinson or Alzheimer)Parkinson or Alzheimer)

•• To To bebe solvedsolved: the : the normalizationnormalization questionquestion
–– SpecificSpecific for for eacheach tissue (tissue (tLDAtLDA))
–– InformaticInformatic toolstools availableavailable ((geNormgeNorm, , NormFinderNormFinder etcetc…)…)

•• StillStill in in itsits infancyinfancy ((standardizationstandardization & & externalexternal qualityquality control)control)
–– The The experienceexperience withwith BCR ABL of BCR ABL of clinicalclinical application application shouldshould bebe helpfullhelpfull++++



ThankThank youyou for for youryour
attention!attention!


