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Htr２ccellscontrolattention

Withthesupportbythe NationalNaturalScienceFoundationofChina,theresearchteamledby
ProfessorLuYouMing (鲁友明)atTongjiCollegeofMedicine,Huazhong UniversityofScienceand
Technology,uncoveredanovelneuralcircuitryforcontrolofattention,whichwaspublishedinNature
Neuroscience (２０１８,２１:１２３９—１２５０)．

PyramidalcellsintheCA１region(CA１PCs)formthemajoroutputofthehippocampus,atemporallobe
structurecrucialforlearningandmemoryinhumans,otherprimatesandrodents．CA１PCsaretraditionally
consideredasahomogenouspopulationofexcitatoryneuronsinthebrain．Thistraditionalviewhasbeen
recentlychallengedbyevidencethatCA１PCs varygreatlyintheirgeneexpressionpatterns,synaptic
connectionsandphysiologicalproperties．ManyofthesedifferencesareorganizedalongadorsalＧtoＧventral
axisofthehippocampus．ThedorsalCA１PCsreceivesynapticinputsmainlyfromneuronsincorticalregions
thatarerequiredfortheencodingandrecallofspatialmemory．

TheventralCA１PCs,basedonthegeneexpressionpatterns,containatleastthreedistinctgroupsof
neurons:oneexpressesaserotoninreceptortypeＧ２cgene(Htr２ccells)andtheothersexpresstransient
receptorpotentialchannelＧ４(Trpc４cells)andwolframsyndrome１ (Wfs１cells)genes．Trpc４cellsare
identifiedasacomponentofthestoragesiteofsocialmemory．Wfs１cellsthatarelocatedinthesuperficial
CA１pyramidalcelllayercontributetotaskperformanceinspatialnavigation．Htr２ccellsandtheircircuits
areyettobestudied．

TheygeneticallymanipulateasubsetofexcitatoryneuronsexpressingserotoninreceptortypeＧ２cgene
(Htr２c)intheventralCA１(Htr２ccells)．UsinggeneticallyＧmodifiedvirustracingtheyfindthatHtr２c
cells establish excitatory synaptic
connectionsdirectlywithanewlyidentified
groupofneuronsina mousebrainregion
thatcorrespondstothe EdingerＧWestphal
nucleus (EW cells) in humans and
monkeys．TargetedsilencingofHtr２ccells
impairsbehavioralperformanceinavisual
detectiontaskthatdemandsattentionwhile
preservingmultiplefunctionssuchasnovel
objectrecognitionandlearningandmemory．
Attentiondeficitinduced byinhibition of
Htr２c cells is recapitulated by genetic
inhibition of EW cells and rescued by
activationofeitherEW cellsorexcitatory
synapticprojectionsfrom Htr２ccellsonto
EWcells．ThisstudyuncoversapreviouslyＧ
unknowngroupofexcitatoryneuronsand
theircircuitsforengagementofattention．


