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Mitochondrial Transporters

ATP-ADP translocase - antiport of ATP and ADP

Phosphate carrier - antiport of H,PO, and OH (symport of H,PO,  and H*)
Dicarboxylate carrier - antiport of malate, succinate, or fumarate and H,PO,
Tricarboxylate carrier - antiport of citrate and H* and malate

Pyruvate carrier - antiport of pyruvate and OH- (symport of pyruvate and H*)

Mitochondria ATP Malate Citrate + H* OH- OH-
F 't 41 4
Inner
mitochondrial
membrane
Cytosol ADP Phosphate Malate J\Eﬁﬁm Phosphate

ATP-ADP  Dicarboxylate Tricarboxylate  Pyruvate Phosphate
translocase carrier carrier carrier carrier
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abe” bt o\h\ e

rotenone

X

NADH > Q > Cyt b —> Cyt c; —> Cyt ¢ —> Cyt (a+ a3;) — O,

antimycin A

X

NADH ——> Q —> Cyt b — Cyt ¢c;, —> Cyt ¢ —> Cyt (a + a5) —> O,
CN™ or CO
Figure 19-6

Lehninger Principles of Biochemistry, Fifth Edition
@ 2008 W.H.Freeman and Company
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Malonate Hlmu O\r.“.m{ O\W\.\ \u _ Pv.V.o

Complex II v - ..
| | &) \U,C L lan] o s 2
Succinate m“wc o Q \..(rﬂ.
Carboxin
TTFA H,S
CcO
BAL
Antimycin A CN™
Complex | Complex Il — B o sl —
NADH <——|  FMIN, FeS Q<[ b Fes Ot |«>cCpro~—] N2 OME |
1 : _ Cu Cu
! I M i %
“ Piericidin A _ :
Uncouplers ! Amobarbital mw_i Uncouplers ee—m—)
Rotenocne
Oligomycin $ \ ? Oligomycin ﬁ
ADP + P, ADP + P, ADP + P,

Figure 12-7. Proposed sites of inhibition (O) of the respiratory chain by specific drugs, chemicals, and antibi-
otics. The sites that appear to support phosphorylation are indicated. BAL, dimercaprol. TTFA, an Fe-chelating
agent. Complex I, NADH:ubiquinone oxidoreductase; complex ll, succinate:ubiquinone oxidoreductase; complex

Ill, ubiquinol:ferricytochrome ¢ oxidoreductase; complex IV, ferrocytochrome c:oxygen oxidoreductase. Other ab-
breviations as in Figure 12-4.
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Mitochondrial DNA
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Human mitochondrial DNA
with the 37 genes on their respective H- and L-
strands.
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TOTAL >q,w Production from one Glucose molecule
Glycolysis: (Net vields)

Stage I. ATP 2 ATP
2 NADH+H* - 2 FADH, (to ETC) 3 ATP

Conversion of pyruvate to ACoA
2 NADH + H* (to ETC) 5 ATP

Stage III. 'TCA cycle

ATP (at one site) 2 ATP
NADH-+H" at three steps (to ETC) 15 ATP
FADH, at one step (to ETC) 3 ATP

Total ATP from one molecule

of glucose = 30 ATP
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Giycolysis

mmﬁmau%s%.w.ﬁg%:&m dehydrogenase

Phosphoglycerate kinase
Pyruvate kinase

Respiratory chain oxidation of 2 NADH

Substrate-level phosphorylation

Substrate-leve! phosphorylation

Consumption of ATP for reactions of hexckinase and phosphofructokinase

(itric acid cycle

Pyruvate dehydrogenase
[socitrate dehydrogenase
o-Ketoglutarate dehydrogenase
Succingte thiokinase

Succinate dehydrogenase

Malate dehydrogenase

Respiratory chain oxidation of 2 NADH
Respiratory chain oxidation of 2 NADH
Respiratory chain oxidation of 2 NADH
Substrate-feve! phosphorylation

Respiratory chain oxidation of 2 FADH,
Respiretory chain oxidation of 2 NACH
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nutritional classification: metabolic strategy
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