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Scleralhypoxiaisatargetformyopiacontrol

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamdirectedby
Prof．ZhouXiangTian(周翔天)andProf．QuJia(瞿佳)attheSchoolofOptometryandOphthalmology
andEyeHospital,StateKeyLaboratoryofOptometry,OphthalmologyandVisionScience,Wenzhou
MedicalUniversityandProf．ZengChangQing(曾长青)attheKeyLaboratoryofGenomicandPrecision
Medicine,BeijingInstituteofGenomics,Chinese AcademyofSciencesrecentlyreportedthatScleral
hypoxiaisatargetformyopiacontrol,whichwaspublishedinPNAS(２０１８,１１５(３０):E７０９１—E７１００)．

Myopiaistheleadingcauseofvisualimpairmentworldwide．Myopiceyesarecharacterizedbyscleral
extracellularmatrix(ECM)remodelingaccompaniedbyocularaxialelongation．However,theinitiators
andsignalingpathwaysunderlyingscleralECMremodelingarelargelyunknown．

TheirgroupaddressedthisquestionbyperformingsinglecellRNAＧsequencing,whichrevealeda
phenotypicshiftfromfibroblaststomyofibroblastsinsclerafollowingmyopiainductioninmice．GeneＧ
expressionprofilingindicatedthatHIFＧ１α,ahypoxiaＧinducedtranscriptionfactor,mightplayanimportant
roleinmediatingthisphenotypicshift．SignificantnumbersofinteractionswerefoundbetweenHIFＧ１α
signalingpathwaygenesandmyopiasusceptibilitygenes,suggestingtheirinvolvementinhumanmyopia．
Theyfoundthatlocalizedscleralhypoxiaisacommonfactorcontributingtomyopiadevelopmentinboth
miceandguineapigs．Sincehypoxiaexposurepromoted myofibroblasttransdifferentiationincultured
humanscleralfibroblasts,thisstressmayaccountforhowmyopiaisinducedintheseexperimentalanimal
models．Thisnotionagreeswiththefactthatantihypoxiadrugsinhibitedmyopiaprogressioninananimal
model．

ThesefindingsmayprovidenewinsightindicatingthatmyopiaＧrelatedvisualsignalsdecreasechoroidal
bloodflow．Suchdeclinesloweroxygendeliveryandnutrientavailabilitytotheneighboringavascular
sclera．Scleralhypoxiathusensuespromoting myofibroblasttransdifferentiationalongwithdeclinesin
collagenproduction mediatedthroughrisesin HIFＧ１αexpression．Thesechangescontributetoscleral
thinninganddeclinesinitsstiffnessaccompanyingexcessiveaxialelongation．Theirfindingssuggestthat
targetingmodulatorsofscleraloxygenationlevelsmayfacilitatethedevelopmentofnovelapproachesto
improvemyopiatreatment．

Figure　ParadigmaccountingforhowscleralhypoxiaaffectsscleralECMremodelingandmyopiaprogression．


