
The3rdInternationalSymposiumonCarcinogenicSpiral&

InternationalSymposiumonTumorBiologyinKanazawa

Thedependencereceptornotion:fromacellbiology

paradigmtoalternativeanti.cancertherapies

PatrickMehlen

Reseaﾉ℃/zCtmcerCe"だﾉ"qfZyo"

Ce"かeL勿卯B釘｡αﾉPd

R"eLqe""ec,ZJ'o",Fin"ce

Afewyearsago,weproposedanoriginalconceptofcellbiology:whereastheclassicdogma

postulatesthattransmembranereceptorsareinactiveunlessboundbytheirspecificligand,they

proposedthatsomereceptorsmaybeactivenotonlyinthepresenceoftheirligand,butalsoin

theirabsence.Inthislattercase,thesignalingdownstreamoftheseunboundreceptorsleadsto

apoptosis・Thesereceptorswereconsequentlynamed"dependencereceptors",astheircell

eXpressionrendersthecell'ssurvivaldependentonthepresenceinthecellenvironmentofits

respectiveligand・WeproposedthatthisdualfUnctioncouldleadthesereceptorstohavekeyroles

bothduringembryonicdevelopmentandintheregulationoftumorigenesis.

Inthecontextofcancer,thehypothesisisthatthesereceptorsaretumorsuppressorsthatwould

linttumorprogressionbyinducingapoptosisoftumorcellsoutsideofsettingsofligand

accessibility/availability.Weareparticulallyinterestedinthereceptorsthatbindnetrin-1-i.e.,DCC

andUNC5H-.WeshowedthatbothDCCandUNC5Haredependencereceptorsincancercells:

whereasinthepresenceoftheirligandnetrin-1,theytransduceclassicC(positive''signals,inthe

absenceofnetrin-1,theyactivelytriggerapoptosis.Interestingly,DCCandUNC5Harenow

consideredastumorsuppressorsbecausetheirexpressionislostinmanycancers,suggestingthat

thepresenceofthesereceptorsisaconstraintfbrtumorprogression.Thiswasactuallyfbrmally

provenbyshowingthattheinvalidationofUNC5H3ortheoverexpressionofnetrin-1inthe

digestivetractofmiceresulted,inasimilarreductionofapoptosisandasimlarincreased

tumorigenesis.Thus,aggressivecancersthatdeveloparecancersfbrwhichthedependence

receptorpathwaysareblockedthroughmechanismsincludingthegeneticlossoftheseleceptors.

However,alossofdependencereceptorsisnotalwaystheselectiveadvantageusedbytumor

cellstoescapethissurvivaldependenceonthepresenceoftheligand.Indeed,weshowedthatin

manycancerssuchasmetastaticbreastcancer,lungcancerorneuroblastoma,tumorcellsacquire

thepreferredautocrineexpressionofnetrin-1.ThisselectiveadvantagefOrthetumorismuchmore

appealingintermsoftherapeuticstrategy.Indeed,thetitrationoftheligandbyamoleculethat

intelferesontheinteractionbetweenadependencereceptoranditsligandshouldleadtommorcell

death.Alongthisline,weshowedthattitrationofnetrin-1byadrugcandidateallowsmmorcell

deathinvitroandtriggersregessionofmmorsandmetastasesinmice.Ofinterest,thisgainof

ligandisprobablynotlimitedtonemn-lbutmaypossiblybeextendedtotheotherligandsofother

dependencereceptors.Thus,wearenowtryingtodevelopdrugsbasedontheinterferenceonthe

interactionbetweendependencereceptorsandtheirligandsasanti-cancerstrategies.Thefirst

humantrials(Phasel)usinganagentinterferingbetweennetrin-1anditsreceptorsshouldbeginin

late2013.Thus,fromabasiccellbiologyconcept,ourlaboratorymay,withinthenextfewyears,

providenewtoolstofightagainstcancerwithawidesocietalimpact.
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