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Assignment

1)Glutamate

Glutamateisanonessentialaminoacidthatdoesnotcrosstheblood-brainbarrierandmustbe

synthesizedinneuronsfrom localprecursors.Themostprevalentglutamateprecursorin

synapticterminalsisglutamine.Glutamineisreleasedbyglialcellsand,oncewithinpresynaptic

terminals,ismetabolizedtoglutamatebythemitochondrialenzymeglutaminase.Glutamate

canalsobesynthesizedbytransaminationof2-oxoglutarate,anintermediateofthe

tricarboxylicacid(TCA)cycle.Hence,someoftheglucosemetabolizedbyneuronscanalsobe

usedforglutamatesynthesis.

Glutamatesynthesisandcyclingbetweenneuronsandglia.Theactionofglutamatereleased

intothesynapticcleftisterminatedbyuptakeintoneuronsandsurroundingglialcellsvia

specifictransporters.Followingitspackagingintosynapticvesiclesbyamagnesium ion

(Mg2+)/ATP-dependenttransportprocess,glutamate-filledvesiclesarereadytodockandbe

releasedfrom presynapticsites.Glutamateisremovedfrom thesynapticcleftbyseveralhigh-

affinityglutamatetransporterspresentinbothglialcellsandpresynapticterminals.Glialcells

containtheenzymeglutaminesynthetase,whichconvertsglutamateintoglutamine;glutamine

isthentransportedoutoftheglialcellsandintonerveterminals.Inthisway,synapticterminals

cooperatewithglialcellstomaintainanadequatesupplyoftheneurotransmitter.Thisoverall

sequenceofeventsisreferredtoastheglutamate-glutaminecycle

2)Oxytocin

Theoxytocinpeptideissynthesizedasaninactiveprecursorproteinfrom theOXTgene.This

precursorproteinalsoincludestheoxytocincarrierproteinneurophysinI.Theinactiveprecursor

proteinisprogressivelyhydrolyzedintosmallerfragments(oneofwhichisneurophysinI)

throughaseriesofenzymes.Thelasthydrolysisthatreleasestheactiveoxytocinnonapeptide

iscatalyzedbypeptidylglycinealpha-amidatingmonooxygenase(PAM).Theactivityofthe

(PAM)peptidylglycinealpha-amidatingmonooxygenaseenzymesystem isdependentupon

vitaminC,whichisanecessaryvitamincofactor.


