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•Activationoffattyacids

Inthecytosolofthecell,long-chainfattyacidsareactivatedbyATPandcoenzymeA,and

fattyacyl-CoAisformed.Short-chainfattyacidsareactivatedinmitochondria.

TheATPisconvertedtoAMPandpyrophosphate(PPi),whichiscleavedbypyrophosphatase

totwoinorganicphosphates(2Pi).Becausetwohigh-energyphosphatebondsarecleaved,

theequivalentoftwomoleculesofATPisusedforfattyacidactivation.

Fattyacyl-CoAfrom thecytosolreactswithcarnitineintheoutermitochondrialmembrane,

formingfattyacylcarnitine.TheenzymeiscarnitineacyltransferaseI(CATI),whichisalso

calledcarnitinepalmitoyltransferaseI(CPTI).Fattyacylcarnitinepassestotheinner

membrane,whereitre-formstofattyacyl-CoA,whichentersthematrix.Thesecondenzyme

iscarnitineacyltransferaseII(CATII).

CarnitineacyltransferaseI,whichcatalyzesthetransferofacylgroupsfrom coenzymeAto

carnitine,isinhibitedbymalonyl-CoA,anintermediateinfattyacidsynthesis.Therefore,when

fattyacidsarebeingsynthesizedinthecytosol,malonyl-CoAinhibitstheirtransportinto

mitochondriaand,thus,preventsafutilecycle(synthesisfollowedbyimmediate

degradation).Insidethemitochondrion,thefattyacyl-CoAundergoesbeta-oxidation.

•Transportoffattyacyl-CoAfrom thecytosolintomitochondria

β-Oxidation(inwhichallreactionsinvolvetheβ-carbonofafattyacyl-CoA)isaspiral

consistingoffoursequentialsteps,thefirstthreeofwhicharesimilartothoseintheTCA

cyclebetweensuccinateandoxaloacetate.Thesestepsarerepeateduntilallthecarbonsofan

even-chainfattyacyl-CoAareconvertedtoacetyl-CoA.

•β-Oxidationofeven-chainfattyacids

FADacceptshydrogensfrom afattyacyl-CoAinthefirststep.Adoublebondisproduced

betweentheα-andβ-carbons,andanenoyl-CoAisformed.TheFADH2thatisproduced

interactswiththeelectrontransportchain,generatingATP.



Enzyme:Acyl-CoAdehydrogenase(Multiplevariantsofthisenzyme)

H2Oaddsacrossthedoublebond,andaβ-hydroxyacyl-CoAisformed.

Enzyme:Enoyl-CoAhydratase

β-Hydroxyacyl-CoAisoxidizedbyNAD+toaβ-ketoacyl-CoA.TheNADHthatisproduced

interactswiththeelectrontransportchain,generatingATP.

Enzyme:L-3-hydroxyacyl-CoAdehydrogenase(whichisspecificfortheL-isomeroftheβ-

hydroxyacyl-CoA).

Thebondbetweenthealphaandbetacarbonsoftheβ-ketoacyl-CoAiscleavedbyathiolase

thatrequirescoenzymeA.Acetyl-CoAisproducedfrom thetwocarbonsatthecarboxylend

oftheoriginalfattyacyl-CoA,andtheremainingcarbonsform afattyacyl-CoAthatistwo

carbonsshorterthantheoriginal.

Enzyme:β-ketothiolase

Theshortenedfattyacyl-CoArepeatsthesefoursteps.Repetitionscontinueuntilallthe

carbonsoftheoriginalfattyacyl-CoAareconvertedtoacetyl-CoA.

BetaoxidationofSaturatedFattyAcidswithEvenCarbonChainLength


