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ESCRTproteinVps４protectsinjured
axonsfromdegeneration

WiththesupportbytheNationalNaturalScienceFoundationofChina,theNationalHighＧtechR&D
Program (８６３Program),andtheChineseAcademyofSciences,theresearchteamledbyProf．Fang
YanShan(方燕姗)attheInterdisciplinaryResearchCenteronBiologyandChemistry,ShanghaiInstitute
ofOrganicChemistry,ChineseAcademyofSciences,togetherwiththecollaboratorsfromtheHongKong
UniversityofScienceandTechnologyandJinanUniversity,revealanovelmechanismofregulatingaxonal
degeneration,whichwaspublishedinScienceAdvances(２０１９,５(２):eaav４９７１)．

Axonaldegenerationisaprominentfeatureofacuteneuralinjuryandchronicneurodegenerative
diseases．Inparticular,thedistalsegmentofinjuredaxonsundergoesaprogressiveselfＧdestruction
process,termedWalleriandegeneration．Walleriandegenerationisanactiveandhighlyregulatedcellular
process;however,theunderlyingmechanismremainspoorlyunderstood．

ByperformingatransgenicRNAiscreeninflies,theyidentifytheESCRTcomponentVps４asanovel
essentialgeneforaxonalintegrity．TheyfindthattheupregulationofVps４significantlydelaysthe
degenerationofinjuredflywingaxons．TheyfurtherrevealthatVps４isrequiredandsufficienttopromote
autophagicfluxinaxonsandmammaliancells．Theyshowthatthebasallevelsofaxonalautophagyare
lowingeneral,eveninagedflies．However,uponaxotomy,thereisarapidand massiveautophagy
inductioninthedistalsegmentoftheinjuredaxons．Theresponsecanbeseenasearlyas３hrafterinjury
andismuchearlierthanwhenflyaxonsstarttodegenerate(１２—２４hr)．

CominbingmultipleinvitroandinvivomodelsincludingtheDrosophilawingnerve,primaryDRGneuronsand
themouseopticnerve,theydemonstratethatthefunctionofVps４in maintainingaxonalautophagyand
suppressingWalleriandegenerationisconserved．Finally,theyuncoverthattheVps４proteinisrapidlydepletedin
injuredmouseDRGaxonsaswellasthespinalcordofmonkeys,whichmayunderlietheinjuryＧinducedautophagic
impedimentandthesubsequentaxonaldegeneration．Together,Vps４andESCRTmayrepresentanovelsignal
transductionmechanisminaxonalinjuryandWalleriandegeneration．

Figure　AmolecularmodelofVps４inaxoninjuryandWalleriandegeneration．


