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Anovelneuronalglutamatebiosyntheticpathway
mediatingenhancementoflearningand

memorybyUVlight

WiththesupportbytheNationalNaturalScienceFoundationofChina,NationalKeyR&DProgramof
China,andtheChineseAcademyofSciences,theresearchteamledbyProf．XiongWei(熊伟)andProf．
Huang GuangMingfrom the University ofScienceand Technology of Chinarevealeda molecular
mechanismofhow moderatesunlightexposureimprovesthelearningandmemory,byusingsingleＧcell
massspectrometry(MS)andmultiplebiologicaltechniques．ThisfindingwasrecentlypublishedinCell
(２０１８,１７３:１７１６—１７２７)．
Ithasbeenwellknownthatexposuretomoderateamountsofsunlightnotonlyboostsourphysicalstate

duetostimulatingthebiosynthesisofvitaminD,butalsochangesourmood,cognition,andlearning
behaviors．However,themolecularandcellularmechanismresponsibleforsuchneurobehavioralchanges
causedbyskinexposuretosunlightremainstobefullyelucidated,duetolackofappropriatetechniquesfor

Figure　ModerateUVexposureimprovesmotorlearningandobject
recognitionmemorybyactivatingtheUCAＧGLUmetabolicpathway
inthebrain．

thesensitiveandaccuratemeasurementofintracellularmetabolites．
Prof．XiongandProf．Huang􀆳sgroupshavedevelopedthesingleＧcellmetaboliteprofiling method,

whichcaninterrogatetheintracellularcompositionofneurons．Inbrief,apipette,typicallyusedfor
wholeＧcellpatchclamp,isutilizedtoaspiratethecytoplasmofasingleneuron,whichcanbesubsequently
analyzedbynanoＧelectrospraymassspectrometry(PNAS,２０１７,１１４:２５８６—２５９１)．

Usingthisapproachincombinationwithmultiplebiologicaltechniques,theresearchersdemonstrated
thatmoderateexposuretoUVBradiationelevatedthelevelofurocanicacid(UCA)intheblood,whichin
turncrossed the bloodＧbrain barrierand entered neurons．Then they found that UVB exposure
significantly increased the intracellular
glutamatelevelthroughanovelintracellular
metabolicpathwayfrom UCA toglutamate
(GLU)intheseneurons．

Nexttheelevated GLU levels within
neuronsresultedin moreGLU packaging
into synaptic vesicles and more GLU
releasefromsynapses,thusactivatingthe
glutamatergicneuralcircuitsinhippocampus
and motor cortex which improved the
mouserelatedbehavioralperformancesuch
asmotorlearningandobjectrecognition
memory．ThefindingofthisnovelGLU
metabolicpathwayinthebrainisvitalfor
ourfurtherunderstandingofthemechanismof
sunlight exposureＧinduced neurobehavioral
changesandrelatedbraindisorders,since
GLU plays multiplecriticalphysiological
roles in protein biosynthesis, energy
metabolismandexcitatoryneurotransmission
inthebrain．


