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H poipa tov nupootaduAikov (pyruvate)

O¢eidbwon, anwAela tng KapPBoEUALKNC opadacC TTAPOAYOVTOC
aKETUA-cUVEVIUMO A. 2€ aepOBLeC KATAOTAOELC. TOo aKETUALO

oéeldbwvetat oe CO, 0TOV KUKAO KLTPLKOU 0&E0G

Avaywyn— nopayetot YaAaKTIKO 0U. 2€ avaePOBLEC KATAOTAOELC

Metatponn— napayetot atbavoAn kat CO,. 2& avaepoPLeg
KOTOLOTALOELC
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KUKAOC KLtplkoU oé¢€oc¢
(citric acid cycle; CAC; TCA)
KUTTOPLKN OVATTVON)
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3 otadLo:

1. O¢eidwon YAUKOATING, ALOLlwV Kol KATIOLWV QLIVOEEWV OE OLKETUALWHLEVO-
ocuveviupuo A (acetyl-CoA)

2. H aketulopada tou acetyl-CoA sloepxetar otov CAC, Ko oéetdbwvetat MANPWC
og CO2.

3. Ta avaywynpéva cuvevivpa ofeldwvovtat, divovrag H* ko e
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1. O¢eidwon YAuKkoInc, ALmdiwv Kot KATTOLWV OHLVOEEWV OE
OKETUALWMEVO-oUVEVIU MO A (acetyl-CoA)

- 2TnV oucia avtidpaon ofeldwTIkNC amokapBoéuiiwonc

CYTOSOL MITOCHONDRION

NAD* | NADH | + H*

\ 2.5 ATP/NADH
/ consumed
1.5 ATP/FADH,
\ (@V) Hs consumed
S Acetyl CoA

Pyruvate @77

Transport protein
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To cuumAsypa adpudpoyovacn nupootaduAikou (pyruvate dehydrogenase)

- ArtoteAeital amno 3 evivpa Kol artalttel 5 ouvevivpa

, ‘ \ =) NMupodpwodatikn

Bewapivn (TPP)
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CH,
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Stoichiometry of Coenzyme Reduction and ATP Formation in the Aerobic Oxidation
of Glucose via Glycolysis, the Pyruvate Dehydrogenase Reaction, the Citric Acid Cycle,

and Oxidative Phosphorylation

Number of ATP

or reduced Number of

coenzymes directly ATP
Reaction formed ultimately formed*
Glucose —— glucose 6-phosphate —1 ATP -1
Fructose 6-phosphate —— fructose 1,6-bisphosphate —1 ATP -1
2 Glyceraldehyde 3-phosphate —— 2 1,3-bisphosphoglycerate 2 NADH 3-5
2 1,3-Bisphosphoglycerate —— 2 3-phosphoglycerate 2 ATP 2
2 Phosphoenolpyruvate —— 2 pyruvate 2 ATP 2
2 Pyruvate —— 2 acetyl-CoA 2 NADH 5
2 Isocitrate —— 2 «-ketoglutarate 2 NADH 5
2 a-Ketoglutarate —— 2 succinyl-CoA 2 NADH 5
2 Succinyl-CoA —— 2 succinate 2 ATP (or 2 GTP) 2
2 Succinate —— 2 fumarate 2 FADH, 3
2 Malate —— 2 oxaloacetate 2 NADH 5

Total 30-32

*This is calculated as 2.5 ATP per NADH and 1.5 ATP per FADH.. A negative value indicates

consumption.
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- 2ToUC agpoflouc opyaviopouc, o CAC sival apditBoAilko povomnartt
- Mapexel mpodpopa popla yla povormatia foocuvBeonc
- Tty BloouvBeon apvoewyv ) YAUKOVEOYEVEDN

- AvammAnpwtikeC avtidpaoelg kaAumtouv ta evdlapeoa tou CAC nou
katavaAwvovtal yia floolvBeon

Table 15-3 Anaplerotic reactions

Reaction Tissue(s)Vorganism(s)
yruvate carboxvinse - >
Pyruvate + HCO; + ATP - L4 — = oxaloacetate + ADP + P, Liver, kidney
: PEP carboxvkinase
Phosphoenolpyruvate + CO; + GDP = - e oxaloacetate + GTP Heart, skeletal muscle

PEP carboxylase

Phosphoenolpyruvate + HCO3 - ——= oxaloacetate + P, Higher plants, yeast, bacteria

malic enzyvme

Pyruvate + HCO; + NAD(P)H = = malate + NAD(P)* Widely distributed in
eukaryotes and prokaryotes
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PuOuuon CAC

Metatporr nmupootadulikol oe acetyl-CoA wote va
teklvnoel o KUKAoC. PuBuion adudpoyovaonc

e 2 sTtuteda 1 nupootaduAikou

\ Eloodo acetyl-CoA otov kUkAo. PUBuiwon ocuvBaong
KLTPLKOU

AAANooTtepLKA PUOMLON KOl LE OMOLOTTOALKEC HETATPOTECG TWV EVIUHWV



Pyruvate
ATP, acetyl-CoA,

pyruvate NADH, fatty acids
dehydrogenase

complex @ AMP, CoA, NAD*, Ca2+

Acetyl-CoA

®NADH, succinyl-CoA, citrate, ATP

@ ADP

Citrate

citrate
synthase

Citric
Oxaloacetate acid Isocitrate

isocitrate
dehydrogenase

malate
dehydrogenase

Malate a -Ketoglutarate

a-ketoglutarate . i
dehydrogenase ® succinyl-CoA, NADH
@ caz+

complex
Succinyl-CoA

succinate
dehydrogenase

A

TP)

TN
2

i
{

)

-

1y,

L

i



Bloxnueia AK0403— ZuvBeon TpikapPBofulikwv 0wy, Tunua Newmnoviag Qutikng Mapaywyng kat Aypotikou MeptBaliovtog, Maveniot o Osooaliag

KOokAoc MNuo&uAikoU o&€oc
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O¢eldbwtikn pwodpopuAiwon Ka
bwrtopwodopuAiwon
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- To teAevtaiio oTtadLlo TNEC KUTTAPLKNC OVOTTVONC

- H evépyela tnc oeldwonc odnyet tnv cuvBeon tou ATP

NADH kot FADH, &ivouv e- cto O,, mapayovtag

O¢cdbwtikn dwodpopuliwon == s
,0.

H,O 6ivet e- (o&edbwvetar) o€ NADPY,
napayovtoag O,.

Pwrtopwaodpopuliwaon —>

- Baoilovtal otn Bswpia TNC XNHUELOOHWONC.

- 3 opototnteg: 1. AAuoidec petadopdc e- (e€epyovikec)
2. H evepyela Twv e” xpnolpomositat ya petadopa HY peoa amo
MEMBPAVEG
3. ATP cuvBetaon ¢wodopuliwvel ADP o ATP
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ATP synthase Outer membrane (9] U b. .
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Cristae small molecules and ions
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including H*
Contains: CHO
» Respiratory electron
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« ATP synthase (F_F;)

» Other membrane
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EvIupiko ZuoumAeypa | (complexl) == NADH o€ ubiquinone

- Néyetat entionc NADH:ubiquinone oxidoreductase

- Meyalo — 42 noAvumentidkec aAvoidec, dAaBomnpwreivec, 6 Fe-S kevtpa

Eviupiko ZoumAeypa Il (complex 1) succinate o€ ubiquinone

- \éyetal emntionc succinate dehydrogenase

- Ta e- petadepovtal amo to succinate oto FAD kat petd peow Fe-S mpwteivwy,
otn ubiquinone

Eviupiko ZoumAeypa lll (complex 11l) m=d Ubiquinone o€ cytochrome C

Eviupiko ZuopmAeypa IV (complex IV) m=)- cytochrome C o€ O,

- N\eyetal cytochrome oxidase
- Xpnotpomolel mpwteiveg pe Fe-Cu kevtpa
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2UvBeon ATP

- 2upBativel otav ta H* mou petadepOBnKave amo TNV LATPO 0ToV OLAEUBPOVLKE
XWPO, ETMLIOTPEPOUV TABONTIKA, LEOW TOU KavaAlou ATP cuvBaong, otn pntpa

- ATtalLTEL: > O&elbwTIKO utooTtpwpa (TTty succinate)

m=)>  ADP + Pi

Add
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Add 1 3 M iee
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Add I
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Add
ADP + P,

l

Add
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Time Time
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