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Outer mitochondrial membrane (permeable to metabolites)
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Co, Intermembrane space
Stage |
Glucose
2 NAD*
2 NADH 2 ATP
4 Fyruvate—; Citric acid
cycle
Stage Il
——>NADH
Succinate
«————NAD*
Electron transport chain FoF; complex
ANAPLERTIKUS REAKCIOK
ANAPLEROTIC REACTIONS
Pyruvate
Glucose
pyruvate
carboxylase Acetyl-CoA
PEP carboxykinase
Phosphoenolpyruvate 4—, Oxaloacetate Citrate
(PEP) PEP

carboxylase,

NOT IN ANIMAL ! 3::;
Malate
i
NADPH+H+~—e,,'z‘;,am'§ X,

~ Succinyl-CoA
Pyruvate

cyde o-Ketoglutarate

\
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ANAPLEROTIC (,,fill up”) REACTION OF TCA CYCLE

ANAPLEROTIKUS REAKCIOK

Pl

SZOVETEK / ELOLENYEK
Reaction Tissue(s)/organism(s)
B pyruvate carboxylase 3 -
Pyruvate + HCO; + ATP === oxaloacetate + ADP + P, Liver, kidney

PEP carboxykinase

Phosphoenolpyruvate + CO, + GDP

PEP carboxylase

oxaloacetate + GTP
oxaloacetate + Pi
malate + NAD(P)*

Phosphoenolpyruvate + HCO,
Pyruvate + HCO; + NAD(P)H

malic enzyme
—_—

Heart, skeletal muscle

Higher plants, yeast, bacteria

Widely distributed in eukaryotes
and prokaryotes
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NADH + HY NAD*

Succinate

Matrix
ATP
Chemical ATP Electrical
potential synthesis potential OO0CC
ApH driven by Ay
(inside proton-motive (inside
alkaline) force negative)
UBIQUINON (Q10)
oxidized form reduced form
of Coenzyme Q of Coenzyme Q E, (volts) NADH
o OH
CH,0 CH, H+ e CH,0 CH,
NN NADH-Q
= oxidoreductase
CH,0 R _ ‘ CH.0 R —  Blockedby
2 5 Hf+ e T rotenoneand
e R= Wj OH amytal
ubiquinone 10 ubiquinol +003 W,
|
(Q) (QHy)
+0.04  Q-cytochromec
TABLE 19-3 The Protein Components of the Mitochondrial Electron-Transfer Chain °X'd°'9d““a$§| i
oCKe
Enzyme complex/protein Prosthetic group(s) = amimycin’\
Il Succinate dehydrogenase FAD, Fe-S
Il Ubiquinone cytochrome ¢ oxidoreductase Hemes, Fe-S
Cytochrome ¢t Heme

IV Cytochrome oxidase

Hemes; CuA, CuB

fCytochrome ¢ is not part of an enzyme complex; it moves between Complexes Il and IV as a freely soluble protein.
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40.23 Cytochrome c oxidase

A E Blocked by
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Glycolysis

CITOSZOL

NAD* cytosolic ~ NADH +H*
glycerol 3-phosphate
dehydrogenase

CH,0H

........... Si-!yse.re!?.........!?-.hxs!.r.q)sy.a.s.e.t.«?.r.'.e;..cq.=..c.’...... W
phosphate phosphate CH, -0
l . . 3
' W
FA

mitochondrial

glycerol 3-phosphate
AR dehydrogenase

Intermembrane
space

Fatty acyl-CoA

4p*~ 1 ATP (P/O RATIO)

NADH+H ~ 2.5ATP
FADH~ 1.5 ATP

a LRT?

FoF, ATP-ase, Complex V.
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1 GLUCOSE
GA-3-P-DH G TOSZOI
2 NADH+H* 2 ADP
i 2 ATP
VAGY/ OR/ ODER 2 Pyruvate
6 NADH+
2FADH, TCA
GTP
{T’fYZfal' 1A Ktye Yst |
f So2yital az2N} yH




