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 Powerhouse of the eukaryotic cell
e Produces almost all ATP to drive cellular reactions

e Semi-autonomous cell organelle (division, fusion,
own genetic system)

o Imports > 99% of proteins from cytoplasm

e Outer membrane is permeable to small molecules

* |Inner membrane Is site of respiration
and ATP synthesis

* Major role in ageing and apoptosis
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Arrangement of the
mitochondrial ATP synthase
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R.D.Allen et al, J.Cell Biol. 1989




rat liver: bovine heart:
tubular cristae lamellar cristae
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Rat liver Bovine heart V. lipolytica

P. anserina S. cerevisiae
(101) (49) (131)

Potato Polytomella
(23) (121) (71) (56)
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QuickTime™ and a .
decompressor rlbosomes

are needed to see this picture.

Inner membrane

rEB e

Davies et al, PNAS 2011

mpibp



rEB e

Davies et al, PNAS 2012 |
mpibp

MALFPLANCE-CESELLECEAFT



average of 121 sub-tomograms
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bovine
F./peripheral stalk
(2WSS; Rees et al,
PNAS 2009)

i yeast Fi/F.t+bovine

| peripheral stalk
(2CLY; Dickson et al,
EMBO ] 2006)
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coarse-grained MD simulation by
José Faraldo-Gomez, Claudio Anselmi, MPI of Biophysics

5 Davies et al, PNAS 2012 |




Energy of elastic membrane deformation is > 6 KT per dimer

For comparison:
Free energy of protein-protein interaction (glycophorin A dimer) ~15 kT

José Faraldo-Gomez, Claudio Anselmi, MPI of Biophysics .
@'@ Davies et al, PNAS 2012 Ompibp
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rate of ATP-synthesis , ATP/(CRF, - s)
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pHoyue = 8.2 £0.05

_J maximal rate
~400 ATP per synthase
per second

at a delta pH of 2.5
and a membrane
J potential of 55 mV
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Fig. 2. The rate of ATP synthesis as function of 4pH at different
superimposed diffusion potentials. Data was taken from Fig. | and

additional sets of experiments.

Junesch and Graber, FEBS Lett 1991
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respiratory chain
proton pumps
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Respiratory chain
supercomplex
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o ATP synthase
QuickTime™ and a .
decompressor dlmer row 2

are needed to see this picture.
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complex | (NADH UQ oxidoreductase)
Hunte, Zickermann et al, 2010

complex lll2 (cytochrome c reductase)

Hunte et al, 2000
complex IV (cytochrome c oxidase)

Tsukihara et al, 1996
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Protein import
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Bertram Daum with Enrico Schleiff, Frankfurt;
Sommer et al, PNAS 2011
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Ageing
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filamentous, multicellular fungus
fixed lifespan of ~20 days
long-lived and immortal mutants

culture

9 days 18 days (senescent) 6 days 18 days
(juvenile) (senescent)

from Scheckhuber et al, 2006
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cristae ATP synthase
arrangement

wild type dimer rows
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Open V13?

Goodbye JEOL 3000 SFF close V12?
1996-2012 close V8?
make a coffee ?
fill with LN27?
e ko g have breakfast?
turn up HT?

To honor the memory of the JEOL we invite
you and your partner to a party on this

: ; : water plants?
evening in the MPI bistro beginning at 6 PM.
turn on dryer?

EM? (check notes)

Dress: fancy dress, anything related to

electron microscopy (including structures
solved by this technigue)

Events will include a slide show on the history

of the JEOL and its users, a quiz, a photo
shoot in the JEOL room, and election of the
best fancy dress.

Please let us know if you are coming at

deryck.mills@biophys.mpg.de

Hope to see you there,

How to fix it
Deryck & lanet

by Deryck -
First & last edition
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