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Question:

Describethethreestagesofbetaoxidation.(Showpathwayswherenecessary)

1.ActivationofFattyAcid

•Beforebeingcatabolized,freefattyacidsareconvertedtoanactiveformcalledacyl-
CoA.ItoccursinthecytosolinthepresenceofATP,coenzyme-A(CoA-SH)andthe
enzymeacyl-CoAsynthetasealsocalledthiokinaseSubsequentstepsofβ-oxidation
occurinthemitochondriaoftheliverandothertissuecells.TheATPisconvertedto
AMPandpyrophosphate(PPI).Whichiscleavedbypyrophosphatasetotwoinorganic
phosphate.Becausetwohighenergyphosphatebondsarecleaved,theequivalentof
twomoleculesofATPisusedforfattyacidactivation.

2.TransportofAcyl-CoAintoMitochondriabyCarnitineTransportSystem

Activationoffattyacidsoccurinthecytosol,whereastheyareoxidizedinthe
mitochondrialmatrix.Themitochondrialinnermembraneisimpermeabletofattyacids.
Soaspecialtransportmechanismisneeded.Activatedlongchainfattyacidsarecarried
acrosstheinnermitochondrialmembranebycarnitine,(β-hydroxylγ-trimethyl



ammoniumbutyrate),formedfromlysineandmethionineinliverandkidney.This
occursinfoursteps.

 Theacylgroupofacyl-CoAistransferredtothecarnitinetoformacyl-carnitine.
Thisreactioniscatalyzedbycarnitineacyltransferase-I(CAT-I).Whichislocated
onthecytosolicfaceoftheinnermitochondrialmembrane.

 Acyl-carnitineisthentransportedacrosstheinnermitochondrialmembraneby
anenzyme

Translocase

 TheacylgroupistransferredbacktoCoAinthemitochondrialmatrixbythe
enzyme

Carnitineacyltransferase-ll(CAT-II),locatedontheinsideoftheinnermitochondrial
membrane.

 Acyl-CoAisreformedinthemitochondrialmatrixwithliberationofcarnitine
whichisreturnedtothecytosolicsidebythetranslocaseinexchangeforan
incomingacyl-carnitine.

3.Reactionsofβ-oxidationofFattyAcid

Afterthepenetrationoftheacyl-CoAintomitochondria,itundergoesβ-oxidation.

SequenceofReactionsofβ-oxidation

Asaturatedacyl-CoAisdegradedbyarepeatedsequenceoffourreactions

1.OxidationbyFAD

2.Hydration

3.OxidationbyNAD



4.Cleavage

 OxidationbyFAD:Thefirstreactionistheoxidationofacyl-CoAbyanacyl-CoA
dehydrogenasetogivea∆2-transenoyl-CoA(aTran’sdoublebondbetweenC2

andC3).ThecoenzymeforthedehydrogenaseisFADwhichisconvertedtoFADH2.

 Hydration:Thenextstepisthehydration(additionofwater)ofthedoublebond
betweenC2andC3By∆2-enoyl-CoAhydratasetoformβ-hydroxylacyl-CoA

 OxidationbyNAD:Theβ-hydroxylderivativeundergoessecondoxidation
reactioncatalyzedbyβ-hydroxyacyl-CoAdehydrogenasetoformβ-ketoacyl-
CoAandgeneratesNADH.

 Cleavage:β-ketoacyl-CoAissplitattheβ-carbonbythiolasetoyieldacetyl-CoA
andanacyl-CoAwhichisshorterbytwocarbonatomsthantheoriginalacyl-CoA
thatunderwentoxidationthenewacyl-CoA,containingtwocarbonslessthan
theoriginal,re-enterstheβ-oxidationpathwayatreactioncatalyzedbyacyl-
CoAdehydrogenase.Theprocesscontinuestillthefattyaciddegraded
completelytoacetyl-CoA.Acetyl-CoAcanbeoxidizedtoCO2andH2Oviacitric
acidcycleinmitochondriaandthusoxidationoffattyacidsiscompleted.




