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Describethreestagesofbetaoxidation

Answer

BetaOxidationDefinition

Betaoxidationisametabolicprocessinvolvingmultiplestepsbywhichfattyacidmolecules

arebrokendowntoproduceenergy.Morespecifically,betaoxidationconsistsinbreaking

downlongfattyacidsthathavebeenconvertedtoacyl-CoAchainsintoprogressivelysmaller

fattyacyl-CoAchains.Thisreactionreleasesacetyl-CoA,FADH2andNADH,thethreeofwhich

thenenteranothermetabolicprocesscalledcitricacidcycleorKrebscycle,inwhichATPis

producedtobeusedasenergy.Betaoxidationgoesonuntiltwoacetyl-CoAmoleculesare

producedandtheacyl-CoAchainhasbeencompletelybrokendown.Ineukaryoticcells,beta

oxidationtakesplaceinthemitochondria,whereasinprokaryoticcells,ithappensinthe

cytosol.

Betaoxidationtakesplaceindifferentsteps:dehydrogenation,hydration,oxidationand

thyolisis.Eachstepiscatalyzedbyadistinctenzyme.Briefly,eachcycleofthisprocessbegins

withanacyl-CoAchainandendswithoneacetyl-CoA,oneFADH2,oneNADHandwater,and

theacyl-CoAchainbecomestwocarbonsshorter

3stepsare

1.Dehydrogenation

2.Hydration

3.Oxidation

DEHYDROGENATION

Inthefirststep,acyl-CoAisoxidizedbytheenzymeacylCoAdehydrogenase.Adoublebondis

formedbetweenthesecondandthirdcarbons(C2andC3)oftheacyl-CoAchainenteringthe

betaoxidationcycle;theendproductofthisreactionistrans-Δ2-enoyl-CoA(trans-delta2-enoyl

CoA).ThisstepusesFADandproducesFADH2,whichwillenterthecitricacidcycleandform

ATPtobeusedasenergy.

HYDRATION

Inthesecondstep,thedoublebondbetweenC2andC3oftrans-Δ2-enoyl-CoAishydrated,

formingtheendproductL-β-hydroxyacylCoA,whichhasahydroxylgroup(OH)inC2,inplace



ofthedoublebond.Thisreactioniscatalyzedbyanotherenzyme:enoylCoAhydratase.This

steprequireswater.

OXIDATION

Inthethirdstep,thehydroxylgroupinC2ofL-β-hydroxyacylCoAisoxidizedbyNAD+ina

reactionthatiscatalyzedby3-hydroxyacyl-CoAdehydrogenase.Theendproductsareβ-

ketoacylCoAandNADH+H.NADHwillenterthecitricacidcycleandproduceATPthatwillbe

usedasenergy.


