MITOCHONDRIAL ATP FORMATION

PYRUVATE

.-"/ ‘\‘
\
i CH3COS.CoA
- ACETYL-CoA
% @ 1.6.5.3 NADH dehydrogenase (ubiquinone)
o FMNH.
T - 5= -00CCOCH,CO0-
+ Fe-S = OXALOACETATE
T I clusters = FMN
H CH2C00-
s 2F?'S C(OH)COO~
4H ; 2 ! LT ! ; " I|III1II:4 CI'([:'FI‘?%:'I?I?-
: ol E -00CCH(OH)CH.,CO0
; ’ 2||_| MALATE
. [ 1 CH(oH)coo-
2 - I Qr CHCOO-
c : { + CH2C00-
Q : R HoH NART_isocITRATE
0. : g A i ..00GCH=CHCOO™
5 o . FUMARATE co,
5 P ‘c""'k%'i'ﬁ?s FADHj\
0 ) bl :
: e
—~ . ) E
- Y A 5 oH* ~00CCHZCHaCOCO0"
D oy Succinate dehydrogenase @\ E 2-OXOGLUTARATE
i H : (ubiquinone) 1.3.5.1
: v My ....00c z
: o °] bel
2 -
SO 2UQH, <——— UQH,
— L E% : ADP) P H z 2 8¢
/ / A Pi z 3 % Al
42""" & ATP~—=" Spo\'t\ng ATp ¢ ER g 3
: : e 5 & T ‘ i Sy, 3 £ o3
: i 2UQ2 :"" g \ ¥ B /765 % § E
: 1 |Fes [ ei "
E E Cyt bL|||||>Cyt by -
L & ef UQT
: = C4
1 ei2la—— 0
i i | @ U%%Llljrg?ag% cygochrome (-3
.1 [Cyte ; —=
: : i 'lg‘" Cyroch;ogvg—;: oxidase @
' ' 21, 1.93. i
E E = w
P poP ©
| o

-
)
.
.
.
.
.
.
.
.
.
.
3

2
enmmsEmmEERREERRREE}

—
=
Z :
) E
<0 H
@ H
ATED PROTONS  H*H*H*H*H*H*H* H
H+ H+H+H+H+H+H+
( ARP B
ENDERGONIG REACTION
NI (2) Electron flow (eleCtriC CUrrent)
H———————>  Source of hydride ions in NADH
—_—— 3 (2) Proton flow

(2) Proton Translocation from Matrix

to Intermembrane space or vice versa

The grotor rotates in three 120° stages within the three (static)
a1b1, a2b>, and azbs subunit pairs in the F1 complex

In each revolution each of these pairs is sequentially activated
Stage 1: (Loose) a1b; binds ADP and Pi loosely
Stage 2: (Tight) @2b2 binds ADP and Pi tightly to form ATP
Stage 3: (Open) a3 b3 releases ATP

Thus 3 ATP is formed from 3ADP+3Pi in each revolution of 9

One revolution of gis driven by 10 retro-located protons

circulating through 10 c-subunits (- but this may vary)

The design and function of some of the sub-units shown is not
yet clear and others (not shown) are a major focus of research
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