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ETC Mitochondrial Respiration

energyexists asreducing equivalents in fuelmolecules

Duringoxidation reducingequivalents aretransferredto specialized coenzymes Nant FAD
Electronsfromthesereducedcoenzymes NADHFADHz aretransferredthronga setofelectron
carriers ETC presentininner mitochondrial membrane

Molecularoxygen is thefinal é acceptor is converted to Hao
AselectronspassdownETC theylosemostoftheirfaceenergy
Partofthisfaceenergy is utilized toproduceATP fromADP Pi byATPsynthase complex
restofthefreeenergyisused to generate heat to maintain bodytemp
phosphorylation ofADPtoATP is coupled withenergyreleasedby oxidation oxidativephosphorylation

andEostandardredoxpotential indicates lower e affinity sa neseelectronsaretransferred from lower8 to higher Eo
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Inhibitors of ETC Respiratory Poisons

Complex Inhibitors

complex I 00Barbiturates

Rotenone

PicacidinA

complex II 00Malonate
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Chemiosmotic Peter Mitchell Hypothesis

freeenergythatisreleasedwhenelectronsflowthrough ETCcausespumpingofprotonsfrom mitochondrial

matrix tointermembranespace

Complex1,111 IVactasprotonpumps
protonscannotdiffusebackintomitochondrialmatrixas innermitochondrial membraneisimpermeabletoprotons
i accumulationofprotonsin intermembranespace generates aprotongradient proton motiveforce

theseaccumulateprotonscanflowbackintomatrixonlythrough ATP synthase complex ininnermitochondrialmembraneATPsynthase Complex I
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Uncouplers separateoxidation phosphorylation

actasprotonchannels cause leakageofprotonsbackintomitochondrialmatrix preventprotongradient

i oxidation present phosphorylation absent

Jonophor lipophilicsubstancesthatpromotetransferofionsacrossbiologicalmembranes
Alluncouplesare ionophores
EI 2,4dinitrophenol 2,4DNP Dicumarol gramicidin A thyroxine valinomycin 2,4Dinitrocresol

Thermogenin protein present in mitochondriaofbrownadiposetissue in newborns hibernatinganimals

adiposetissueis brain duetopresenceofhighcontentofmitochondria
Thermageninuncouples allows Etc to proceedbutnotphosphorylation
i energyproduced in Etc is released as heat to keepthe bodywarm playa

protectiveroleagainstobesity

Current EnergeticsConcept

NADH gives 2.5ATP

FADHa gives I S ATP

TransportofReducing EquivalentsfromCytosoltomitochondria
NADH is produced in cytosolfromglycolysis glyceraldehyde3 P dehydrogenase step whichhas
tobetransported tomitochondria butinnermitochondrial membrane is impermeable to NADH

2shuttlesystems Malate aspartateshuttlemas

Glycerol phosphate shuttleCaps
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ATP ADPTransporter
ATPisproducedin mitochondria cytosolicreactionsrequireATP
ATPneedstobe transportedfrommitochondriatocytosolbutmitochondrialmembrane is impermeable toATP

ATPADPtransporter ininnermitochondrialmembrane transports ATP ADP in opposite
direction ATPintocytosol ADPintomitochondrialmatrix



HighEnergyCompounds compounds which possess 7kcalmol offaceenergy sa

EI ATPGTPUTP etc

Acetylcoat succinylCoA

S Adenosyl Methionine SAM

I 3 bisphosphoglycerate

cyclicAMP

Phosphoenolpyruvate carbamoyl phosphate

Creatine Phosphate storageformof highenergy phosphate in muscle brain

canrapidlyprovidehigh energyphosphate to regenerate ATP in contracting
muscleby Lohmanns reaction


