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Q-Module 
Analysis of coenzyme Q redox state



Q-junction

Gnaiger E. Mitochondrial pathways and respiratory control. An introduction to OXPHOS analysis. Bioenerg Commun 2020.2.

Q = UQ + USQ•− + UQH2



NADH

NAD+

Q-stopper

Q-Module

Komlódi T, Cardoso LHD, Doerrier C, Moore AL, Rich PR, Gnaiger E. Coupling and pathway control of 
coenzyme Q redox state and respiration in isolated mitochondria. Bioenerg Commun 2021.3. 

Q-Module



Q-Module Polishing 



Cyclic voltammetry

Komlódi T, Cardoso LHD, Doerrier C, Moore AL, Rich PR, Gnaiger E. Coupling and pathway control 
of coenzyme Q redox state and respiration in isolated mitochondria. Bioenerg Commun 2021.3. 



Simultaneous HRR and Q redox state 
 S-pathway  

Komlodi T, Cardoso LHD, Doerrier 
C, Moore AL, Rich PR, Gnaiger E. 
Bioenerg Commun 2021.3.

Isolated cardiac 
mitochondria

MiR06 

SUIT-031 Q mt D071
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Isolated mouse brain mitochondria

Reduced Q fraction in different 
coupling control states

High 
reproducibility 
in different 
coupling 
control states
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Komlódi T, Cardoso LHD, Doerrier C, Moore AL, Rich PR, Gnaiger E. Coupling and pathway control 
of coenzyme Q redox state and respiration in isolated mitochondria. Bioenerg Commun 2021.3. 



Simultaneous HRR and Q redox state
    N-pathway  

Isolated cardiac 
mitochondria

Komlodi T, Cardoso LHD, Doerrier 
C, Moore AL, Rich PR, Gnaiger E. 
Bioenerg Commun 2021.3.

MiR06 

SUIT-031 Q mt D072



ET-pathway control and the Q junction

Gnaiger E. Mitochondrial pathways and respiratory control. An introduction to OXPHOS analysis. Bioenerg Commun 2020.2.

e- push

Q-junction



Coupling control and the Q junction

Gnaiger E. Mitochondrial pathways and respiratory control. An introduction to OXPHOS analysis. Bioenerg Commun 2020.2.

H+ pull

Q-junction



NADH-Module
Analysis of NAD redox state



N-junction

Gnaiger E. Mitochondrial pathways and respiratory control. An introduction to OXPHOS analysis. Bioenerg Commun 2020.2.

NAD = NAD+ + NADH



NADH-sensor

NADH-
Module

Integrated UV 
light

NAD

NADH

NADH-Module



Simoultaneous HRR and N-redox state 

Mouse liver isolated mitochondria SUIT-032 NADH mt D078

MiRK03(-) 

REN: residual endogenous substrates



Simoultaneous HRR and N-redox state 

Mouse liver isolated mitochondria

MiRK03(-) 

REN: residual endogenous substrates

SUIT-033 NADH mt D081



Simoultaneous HRR and N-redox state 

Mouse liver isolated mitochondria

MiRK03(-) 

REN: residual endogenous substrates

SF6847

SUIT-006 NADH mt D084



Analysis: reduced NADH-fraction

REN: residual endogenous substrates



PhotoBiology-Module 
Photosynthesis and beyond



Controlled light intensities

    10 to 2700 µmol∙s-1∙m-2

PB-Module

PB-
Module



Algae bioenergetics
Mitochondria and Chloroplasts

Bioproducts

CO2 Fixation
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Respiration

Photosyntesis

Dark respiration DR
Light enhanced dark respiration LEDR



Setting light intensity



net
photosynthesis

O2 blue LED, 10 to 350 µmol∙s-1∙m-2

dark 
respiration

O2

light-enhanced 
dark respiration LEDR

O2

air

Net photosynthesis NP and light enhanced dark respiration LEDR

Went N, Di Marcello M, Gnaiger E (2021) Oxygen dependence of photosynthesis and light-enhanced dark respiration studied by High-Resolution 
PhotoRespirometry. https://doi.org/10.26124/mitofit:2021-0005

https://doi.org/10.26124/mitofit:2021-0005


LEDR
Ligh-enhanced dark 
respiration

Went et al (2021) Oxygen dependence of photosynthesis and light-enhanced dark respiration studied by High-Resolution PhotoRespirometry. 
MitoFit Preprints 2021.5.



Net photosynthesis NP under controlled O2 levels

a b

Went et al (2021) Oxygen dependence of photosynthesis and light-enhanced dark respiration studied by High-Resolution PhotoRespirometry. 
MitoFit Preprints 2021.5.
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Thank you!
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mailto:Mateus.grings@oroboros.at

	Default Section
	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26


