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Writenoteonfollowingquestionseachcarriesequalmarks

1)Writedownthe4stepsinvolveinbetaoxidation?

Fourstepsinbetaoxidation.

Betaoxidationoccursinthemitochondriaofeukaryoticcellsandinthecytosolofprokaryotic

cells.Betaoxidationisametabolicprocessinvolvingmultiplestepsbywhichfattyacid

moleculesarebrokendowntoproduceenergy.Morespecifically,betaoxidationconsistsin

breakingdownlongfattyacidsthathavebeenconvertedtoacyl-CoAchainsintoprogressively

smallerfattyacyl-CoAchains.

BetaOxidationSteps

Betaoxidationtakesplaceinfoursteps:dehydrogenation,hydration,oxidationandthyolisis.

Eachstepiscatalyzedbyadistinctenzyme.

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,inplaceof

thedoublebond.Thisreactioniscatalyzedbyanotherenzyme:enoylCoAhydratase.Thisstep

requireswater.



Oxidation

Inthethirdstep,thehydroxylgroupinC2ofL-β-hydroxyacylCoAisoxidizedbyNAD+ina

reactionthatiscatalyzedby3-hydroxyacyl-CoAdehydrogenase.Theendproductsareβ-

ketoacylCoAandNADH+H.NADHwillenterthecitricacidcycleandproduceATPthatwillbe

usedasenergy.

Thiolysis

Finally,inthefourthstep,β-ketoacylCoAiscleavedbyathiolgroup(SH)ofanotherCoA

molecule(CoA-SH).Theenzymethatcatalyzesthisreactionisβ-ketothiolase.Thecleavage

takesplacebetweenC2andC3;therefore,theendproductsareanacetyl-CoAmoleculewiththe

originaltwofirstcarbons(C1andC2),andanacyl-CoAchaintwocarbonsshorterthanthe

originalacyl-CoAchainthatenteredthebetaoxidationcycle.

2)Writedownclinicalsignificanceofthefollowingenzymes

a)Alkalinephosphatase

Alpisanenzymesfoundintheliverandbonedownprotein.HigherthennormallevelsofALP

Mayindicateliverdamageordisease,suchasablockedbileductorcertainbonediseases.

b)Creatinekinase

Isanenzymesfoundintheheart,brain,skeletedanddifferenttypesofothertissues.Increase

amountofCKarereleasedintotheblood.

Whenthereismuscledemage.Thistestmeasurestheamountofcreataninekinaseintheblood.

c)gamma-glutamyltransferase

TheGammaglutamyltransferaseGGTdetermineThecarseofelecratedalkaline

phosphate(ALP)BothALPandareeleratedindiseaseoftheductsandinsomeliverdiseasebut

onlyALPwillbeeleratedinbonedirect.

3)Howmanyproteinsareinvolveinelectrontransportchainandhowdoelectronsmoveinthe

electrontransportchain?



Electrontransportchain.

Theelectrontransportchainisaseriesoffourproteincomplexesthatcoupleredoxreactions,

creatinganelectrochemicalgradientthatleadstothecreationofATPinacompletesystem

namedoxidativephosphorylation.Itoccursinmitochondriainbothcellularrespirationand

photosynthesis.Intheformer,theelectronscomefrom breakingdownorganicmolecules,and

energyisreleased.Inthelatter,theelectronsenterthechainafterbeingexcitedbylight,andthe

energyreleasedisusedtobuildcarbohydrates.

4)WritestepsinvolveinuricacidFormation?

Uricacidisaheterocycliccompoundofcarbon,nitrogen,oxygen,andhydrogenwiththeformula

C5H4N4O3.Itformsionsandsaltsknownasuratesandacidurates,suchasammonium acid

urate.Uricacidisaproductofthemetabolicbreakdownofpurinenucleotides,anditisa

normalcomponentofurine.

Xanthineoxidaseisanenzymewhichcatalyzestheformationofuricacidfrom xanthineand

hypoxanthine,whichinturnareproducedfrom otherpurines.Xanthineoxidaseisalarge

enzymewhoseactivesiteconsistsofthemetalmolybdenum boundtosulfurandoxygen

Withincells,xanthineoxidasecanexistasxanthinedehydrogenaseandxanthineoxireductase,

whichhasalsobeenpurifiedfrom bovinemilkandspleenextracts.Uricacidisreleasedin

hypoxicconditions.

Humans.

Thenormalconcentrationrangeofuricacid(orhydrogenurateion)inhumanbloodis25to80

mg/Lformenand15to60mg/Lforwomen

Normalexcretionofuricacidintheurineis250to750mgperday(concentrationof250to

750mg/Lifonelitreofurineisproducedperday–

5)Howuricacidformationtakesplaceinbody?

Uricacidisawasteproductfoundinblood.It’screatedwhenthebodybreaksdownchemicals

calledpurines.Mosturicaciddissolvesintheblood,passesthroughthekidneysandleavesthe

bodyinurine.Foodanddrinkshighinpurinesalsoincreasethelevelofuricacid.Theseinclude:



Seafood(especiallysalmon,shrimp,lobsterandsardines)

Redmeat

Organmeatslikeliver

Foodanddrinkswithhighfructosecornsyrup,andalcohol(especiallybeer,includingnon-

alcoholicbeer)

Iftoomuchuricacidstaysinthebody,aconditioncalledhyperuricemiawilloccur.

Hyperuricemiacancausecrystalsofuricacid(orurate)toform.Thesecrystalscansettleinthe

jointsandcausegout,aform ofarthritisthatcanbeverypainful.Theycanalsosettleinthe

kidneysandform kidneystones.


