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AlossＧofＧfunctionmutationinLIMA１
decreasesintestinalcholesterolabsorption

andpreventscardiovasculardisease

SupportedbytheNationalNaturalScienceFoundationofChina,acollaborativestudybythelaboratories
ofDr．SongBaoLiang(宋保亮)from WuhanUniversityandDr．MaYiTong (马依彤)fromtheFirst
AffiliatedHospitalofXinjiang MedicalUniversitydemonstratesthatarareframeshiftmutationinthe
LIMA１genepromoteslowplasmalowＧdensitylipoproteincholesterol(LDLＧC)anddecreasesintestinal

Figure　LIMA１regulatesintestinalcholesterolabsorption
byanchoringNPC１L１tomyosinVb．A;Pedigreeofthe
Kazakhfamily withlowerlevelsofplasma LDLＧC;B,
identification of the LIMA１ mutation in low LDLＧC
members;C,SchematicmodelofNPC１L１ＧLIMA１Ｇmyosin
Vbinteraction．

cholesterolabsorption．ThisworkwasrecentlypublishedinScience(２０１８,３６０(６３９３):１０８７—１０９２)．
Cholesterolisanessentialcomponentofeukaryoticmembranesandtheprecursortomanybiological

activemolecules．Itcanbesynthesizeddenovoandobtainedfromthediet．However,toomuchlowＧ
densitylipoproteinＧcholesterol(LDLＧC)intheplasmaisamajorriskfactorforcoronaryheartdiseaseand
stroke．ThegeneticfactorsaffectingLDLＧChavenotbeenfullycharacterized．

TosearchforLDLＧCＧassociated mutations,theteamsledby Dr．Songand Dr．Maconducteda
cardiovascularrisksurveyinXinjiangUygurAutonomousRegionofChinaandfoundaChineseKazakh
familywithinheritedlowlevelsofLDLＧCandreducedcholesterolabsorption．WholeＧexomesequencing
andgenomeＧwidelinkageanalysisrevealedthattheLIMA１ＧK３０６fsvariantwasassociated withlower
plasmaLDLＧCofthisfamily．TheLIMA１gene(alsoknownasEPLINorSREBP３)hasnotbeenlinked
tolipidmetabolismpriortothestudy,andtheLIMA１ＧK３０６fsmutationhasnotbeenreportedinany
publisheddatabases．Inmice,LIMA１washighlyexpressedbythebrushbordermembraneofthesmall
intestine．AblationofLIMA１inthesmallintestineimpaireddietarycholesterolabsorptionandameliorated
dietＧinduced hypercholesterolemia． At the
mechanisticlevel,LIMA１interacted with
NiemannＧPick C１Ｇlike １ (NPC１L１)and
myosinVb．NPC１L１isakeyproteinthat
shuttlesbetweentheplasmamembrane(PM)
andtheendocyticrecyclingcompartmentto
mediateintestinalcholesterolabsorption,and
themolecularpathwayofNPC１L１Ｇdependent
cholesteroluptake has been systematically
characterizedbyDr．Songandcolleaguesin
the past few years． The formation of
NPC１L１ＧLIMA１ＧMyosinVbternarycomplex
regulatedNPC１L１transportationtothePM
and consequently cholesterol absorption
throughthesmallintestine．Thesefindings
revealthecholesterolregulatory mechanism
inhumansandsuggestthatpharmacological
targetingthroughtheLIMA１pathway may
serveasanewstrategytotreathypercholesＧ
terolemia．


