- Mltochondrué‘l“ﬁhysmlogy”bf .

Jomt IUBMB/MiP Sym posmm
~ Editors

Verena Laner
‘ ﬁ Erich Gnaiger

\

MiP2014
10" Conference Mitochondrial Physwlogy

_/-

————

\‘




Fission and fusion inthe LEAK state
Odra N oel (London) Bioblast 2012

MiPArt Gallery (Innsbruck)

Mitochondrial Physiology 1 MiP2014 www.mitophysiology.org



gutris PVSOLY
PEMiP

Organizers

MiP201 4 Organization

Erich Gnaiger (Chair , MiP society ), Innsbruck, AT
Verena Laner (General Secretary , MiP society ), Innsbruck , AT

Program me Committee

Citation

Sameh S Ali, Helmy Institute of Medical Science, ET

Vilma Borutaite, Lithuanian Univ  of Health Sciences , Kaunas, LT
Guy C Brown, University of Cambridge, UK

Antonio Galina, Universidade Federal do Rio de Janeiro, BR

Bret H Goodpaster, T RIMD, Orlando, FL, US

Anthony J Hickey, University of Auckland, NZ

Syed N Kabir, CSIR Kolkata, IN

Werner JH Koopman , Radboud Univ. Nijmegen Medical Centre, NL
P Darrell Neufer, East Carolina University, NC, US

Edward Ojuka, University of Cape Town, ZA

Petr Pecina, Academy of Sciences of the Czech Republic, CZ
Christopher G R Perry, York University, CA

Laszlo Tretter, Semmelweis University, Budapest, HU

Antonio Zorzano, Universitat de Barcelona, ES

Venue

University Centre Obergurgl
Tyrol, Austria

Laner V, Gnaiger E, eds (2014 ) Mitochondria | Physiology i
methods, concepts and biomedical perspectives . MiP2014 .
Mitochondr Physiol Network 19.13: 88 pp.

©2014 The Mitochondrial Physiology Society
www.mitophysiology.org

All copyrights remain with the authors, permitting unrestricted
use, distribution, and reproduction in any medium, provided the
original authors and source are credited. MiPArt by Odra Noel .
ISBN 978 -3-9502399 -9-7

Printed in Austria
Steiger Druck GmbH,  Axams, Austria
steigerdruck@tirol.com

Mitochondrial Physiology

T MiP2014 www.mitophysiology.org



Mitochondrial Physiology =~ Network 19.13: 88 pp (201 4)

Mitochondrial Physiology

Methods, concepts and biomedical perspectives

Editors
Verena Laner
Erich Gnaiger

MiP2014
Joint IUBMB/MiP Symposium

Obergurgl, Tyrol, Austria

08 1T 12 Sep 2014

10 ™ Conference on
Mitochondrial Physiology

Joint IUBMB/MiP Symposium
The Mitochondrial Physiology Society

Mitochondrial Physiology 1 MiP2014 www.mitophysiology.org



PSSO

“OMiP 4

The Mitochondrial Physiology Society

Executive MiP  committee

Erich Gnaiger ~ (Chair) Innsbruck, AT

Vilma Borutaite (Co-chair, MiP school 2011) Kaunas, LT
Steven Hand  (Treasurer , MiP school 2009) Baton Rouge, US
Flemming Dela (MiPschool 2013) Copenhagen, DK

Michael Duchen (MiPschool 2015) London UK

P Darrel Neufer (MiPschool 2015) Greenville, US

Petr Pecina  (MiP2015) Prague, CZ

Extended MiP  board

Verena Laner , Innsbruck, A T; General Secretary since 2013. - verena.laner@oroboros.at
(organizer of MiP2013 and MiP2014 ).

Graham Kemp , Liverpool, UK - gkemp@liv.ac.uk

Rodrigue Rossignol , Bordeau x, FR; Co -chair 2010 -2013. - rossig@u -bordeaux2.fr
(organizer of MiP2011).

Masashi Tanaka , Tokyo, JP; ASMRM and J-mit - mtanaka@tmig.or.jp

Anibal E Vercesi , Campinas, B R - anibal@unicamp.br

Dominique -Marie Votion , Liege, BE - dominique.votion@ulg.ac.be

0 1 0
| APPELLATION BORDEAUX BLANC SEC CONTROLEE

2

MIS EN BOUTEILLE AU CHATEAU

Saint-Léon 33670 - Gironde - Produit de France

DOMAINE DE GASTINEAU
75 d Contains Sulfites (S02) - 12,5% vol.

—

MiP201 4 supported specifically by %
and by the  MiP lifetime -members (@)
W
Of.
: ~ % :
Hansatech S
' Instruments ol
INSTRUMENTS
') Stealth | s
ea Mitochondrial
BIOTHERAPEUTICS Medicine Standortagentur

Convention Bureau

HAMILTON

MiP cooperatio n

UNITED
MITOCHONDRIAL
DISEASE
FOUNDATION.

HOPE. ENERGY. LIFE.

MEDIZINISCHE
UNIVERSITAT

INNSBRUCK

Mitochondrial Global Network T MitoGlobal

Glo

wWww.bio /index.php/Mitochondrial_Global_Network
the world -wide information platform for scientific mitochondrial organizations

Mitochondrial Physiology 1 MiP2014 www.mitophysiology.org


mailto:verena.laner@oroboros.at
http://www.bioblast.at/index.php/MiP2014
mailto:gkemp@liv.ac.uk
mailto:rossig@u-bordeaux2.fr
http://www.bioblast.at/index.php/Asian_Society_for_Mitochondrial_Research_and_Medicine
mailto:mtanaka@tmig.or.jp
mailto:anibal@unicamp.br
mailto:dominique.votion@ulg.ac.be
http://www.bioblast.at/index.php/Mitochondrial_Global_Network

o

elondral paysiolog)

“@MiP

Table of c onte nts

Opening: MiPAt OMi tchel | UsO Mirtemahmel | Us e.g.u.até
A T Mitochondrial respiratory control
Al: From genotype to mitochondrial phen otypes in health and disease  .......... 9
A2: Mitochondrial structure and function: fission and fusion to
SUPEICOMPIEXES i e aeeeieeee 16
A3: Mitochondrial competence in the aging popula tion 7 modalities of
EXEBICISE  tiiiiiiiiiieiie e e e ——— 22
A4:  Coupling efficiency and mi  tochondrial respiratory control ..., 26
B i Experimental protocols and mitochondrial biochemistry
Bl: Experimental regimes in functional studies of mitochondrial
] =7 0 =T = L1 0] 1S PP 33
B2: Are mitochondria sources or sinks of reactive oxygen species  ? ............... 39
B3: Hypoxia, respiration and fermentation - mitochondrial physiology
in cellular energetiCs v e eeeeas 44
B4: Instrumental platforms . developments and applications in
mitochondrial physiology s .51
C 1 Functional diagnosis to intervention
Cl: Blood cells and -cultured cells as models for diagnosis of
mitochondrial pathologies ., ..56
C2: Integrity of mitochondrial preparations and experimental quality
CONIIOL oo s e e ——————— 62
C3: Physiological and pharmacological intervention with mitochondrial
L1 0% {0 o T 69
C4: Diagnosis and prevention of mito chondrial dysfunction  ............cccceee, 79
MIP CAlENAAr e ies e . aeeens 84
MIP2013  FetrOSPECLIVE i iriiiies e ees eeeenreee s 88
Monday Tuesday Wednesday Thursday Friday
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By arranging 10+5 talks , posters and 7+2 P -flashes in sequence of
logically linked presentations, each of the 12 Sessions of MiP2014
may be conceived as a team approach to elaborate a chain of
connected topics from different points of view, proceeding on a
common pathway towards a d eeper understanding of  mt -physiology .

The MiP conference carries physiology in the title and received a
prestigeous support by the biochemical INTERNATIONAL UNION OF
BIOCHEMISTRY AND MOLECULAR BIOLOGY (IUBMB) . This provides
excellent testimony not only to the interdisciplinary nature but also to
the recognition of the MiP  society as an initiative building bridges.
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MiPArt - Mi t chel | Us dr eam

by Odra Noel
http://odranoel.eu/category/mitochondrial -art

Science is beautiful: it has truth, it has drama, it is full of wonder. The Mitchel |l Us
dream series is a vision of some aspects of science through art. | hope it explains,
inspires or make s you curious to find out more.
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MiPArt - Mi t ¢ h edguativs

by Erich Gnaiger

Do you ever dream about an equation?

The OLWFKHOO(YV G UbyDBra\Nddl ik i fream on equations and shows a dream on

the equation that penetrates all of biology since Peter D Mi tchell started publishing on the
protonmotive force equation [1] . Can we imagine how many dreaming was required until

the chemiosmotic hy  pothesis emerged on energy coupling by the protonmotive force of
oxidative phosphorylation in the bioblasts, which comprise the mitochondria,

chl oropl ast s, bacteria and archaea? GleWkKHOOJgY¥ r @U H\X
provides insights into the equ ations of biophysics and biochemistry: these equations do

not just belong to our books. They do belong to our cells, our bioblasts, to the living

world. It is the mitochondria that help us to understand these equations, since the
equations are in the mitoc hondria, they are the visible parts of the mitochondria and
open in sights into function beyond the visible form i this is mitochondrial physiology.

Do you feel part of the equation?

An equation (or ités opposite) conunegual)sign,t wo si des b

= 1)

The left side may show simply a symbol,

Ipmt =
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