
Therearefourdistinctstagesintheoxidationoffattyacids.Fattyaciddegradationtakesplace

withinthemitochondriaandrequiresthehelpofseveraldifferentenzymes.Inorderforfatty

acidstoenterthemitochondriatheassistanceoftwocarrierproteinsisrequired,Carnitine

acyltransferaseIandII.Itisalsointerestingtonotethesimilaritiesbetweenthefourstepsof

beta-oxidationandthelaterfourstepsoftheTCAcycle.

EntryintoBeta-oxidation

Mostfatsstoredineukaryoticorganismsarestoredastriglyceridesasseenbelow.Inorderto

enterintobeta-oxidationbondsmustbebrokenusuallywiththeuseofaLipase.Theendresult

ofthesebrokenbondsareaglycerolmoleculeandthreefattyacidsinthecaseoftriglycerides.

Otherlipidsarecapableofbeingdegradedaswell.

Keymoleculesinbeta-oxidation:(left)Atriglyceridemolecule,(middle)Glycerol,(right)Fatty

Acids(unsaturated)

StepsofBeta-oxidation

Activation

Oncethetriglyceridesarebrokendownintoglycerolandfattyacidstheymustbeactivated

beforetheycanenterintothemitochondriaandproceedonwithbeta-oxidation.Thisisdoneby

Acyl-CoAsynthetasetoyieldfattyacyl-CoA.

Afterthefattyacidhasbeenacylateditisnowreadytoenterintothemitochondria.

Therearetwocarrierproteins(CarnitineacyltransferaseIandII),onelocatedontheouter

membraneandoneontheinnermembraneofthemitochondria.Botharerequiredforentryof

theAcyl-CoAintothemitochondria.

Onceinsidethemitochondriathefattyacyl-CoAcanenterintobeta-oxidation.

Oxidation

Afattyacyl-CoAisoxidizedbyAcyl-CoAdehydrogenasetoyieldatransalkene.Thisisdone

withtheaidofan[FAD]prostheticgroup.

Hydration

ThetransalkeneisthenhydratedwiththehelpofEnoyl-CoAhydratase



Oxidation

Thealcoholofthehydroxyacly-CoAisthenoxidizedbyNAD+toacarbonylwiththehelpof

Hydroxyacyl-CoAdehydrogenase.NAD+isusedtooxidizethealcoholratherthen[FAD]because

NAD+iscapableofthealcoholwhile[FAD]isnot.

Cleavage

Finallyacetyl-CoAiscleavedoffwiththehelpofThiolasetoyieldanAcyl-CoAthatistwo

carbonsshorterthanbefore.Thecleavedacetyl-CoAcanthenenterintotheTCAandETC

becauseitisalreadywithinthemitochondria.
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Problems

Wheredoesbeta-oxidationoccur?

WhatistheaveragenetyieldofATPpercarbon?

Whereexactlyiswaterformedduringtheprocessoffattyaciddegradation?(Hint:H2Ois

formedwhenwhentheoneoftheproductsofbeta-oxidationispassedthroughanotherofthe

metabolicpathways)

Duringtheprocessofbeta-oxidation,whyisitthat[FAD]isusedtooxidizeanalkanetoan

alkenewhileNAD+isusedtooxidizeanalcholtoacarbonyl

Drawouttheentireprocessofthedegradationofatriglyceride,includeenzymesandproducts

andreactantsforeachstep.
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