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ATTEC:Anewpotentialstrategyofdrugdiscovery
forHuntington􀆳sdiseaseandsimilardiseases

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．
LuBoXun(鲁伯埙)withhiscollaboratorsProf．FeiYiYan(费义艳)andProf．DingYu(丁滪)atFudan
University,demonstratedtheconceptofusingAutophagosomeTetheringCompounds(ATTEC)asan
innovatedapproachtodiscovertreatmentdrugsfor Huntington􀆳sdiseaseandsimilardiseases．The
researchwasrecentlypublishedinNature(２０１９,５７５(７７８１):２０３—２０９)．

Huntington􀆳sdisease (HD)is an incurable devastating neurodegenerative disorder．Since the
biochemicalactivityofthemutanthuntingtinprotein(mHTT)thatcausesthediseaseisuncharacterized,
theconventionaldrugdiscoveryapproachrelyingoninhibitorsthatblockthebioactivityofthepathogenic
proteinsisinapplicable．TheteamcameupwithafundamentallynewideaforHDdiscovery:harnessing
theautophagy,anintracellularproteindegradationmachinery,todegrademHTT．Duringautophagy,the
keyproteinLC３islipidatedandexpandedtoformadoubleＧmembranestructure,whichthenengulfs
degradationcargoesfor degradation． The team envisioned a “small molecule glue”function as
AutophagosomeTetheringCompounds(ATTEC),whichcaninteractwithLC３andmHTTtotetherthem
togethersothatmHTTisengulfedintoautophagosomesfordegradation．Meanwhile,theATTECdoes
notinteractwiththewildＧtypeHTTprotein,leavingitunaffected．Throughscreening,theteamidentified
fourcompoundsthathavethedesiredpropertiesabove．

TheteamfurtherdemonstratedthatthesefourcompoundssignificantlyreducedmHTTlevelsin HD
mouseneurons,HDpatientcells,andHDDrosophila modelsatnanomolarconcentrations,withlittle
effectonwildＧtypeHTTlevels．Excitingly,atleasttwooutofthesefourcompoundsareabletocrossthe
bloodＧbrainbarrier,andthelowdosebyintraperitonealadministrationsignificantlyreducedmHTTlevels
inbraintissuediseaseinthecortexandstriatumofHD mice,withoutaffectingwildＧtypeHTTlevels．
TheyalsosignificantlyimproveddiseaseＧrelatedphenotypes,providinganentrypointforthedevelopment

Figure　Aschematicpictureshowingthemechanismofactionsofthe
ATTECtargetingmHTT．

oforalorinjectabledrugsforHD．
TheteamfurtherrevealedthatthecompoundscanselectivelybindtotheexcessivelylongpolyQstretch

todistinguishmHTTfrom wtHTT,anddemonstratedthatthesecompoundscaneffectivelyreducethe
levelofthemutantATXN３proteinwithanexpandedpolyQ,whichcausesanotherpolyQdiseasecalled

SCA３,withoutaffectingthewildＧ
type ATXN３． Thus, these
compounds may not only be
effective in the treatment of
Huntington􀆳sdisease,butmayalso
beappliedtootherpolyQdiseases．
The new concept of drug
development using ATTEC may
alsobeappliedtootherpathogenic
proteinsthatareundruggable,or
eventopathogenicsubstancesthat
arenotproteins,suchasorganelles
orlipids,althoughfurtherstudies
arerequired．


