On terminology for

ion =

lal respirat
ifferent substrates

tochondr

mi

d

using

ust

W

Rob C

Amsterdam Medical Center

University of Amsterdam

Netherlands
rwust@amc.uva.nl



mailto:r.wust@amc.uva.nl

RESPIRATORY ENZYMES IN OXIDATIVE
PHOSPHORYLATION

I1I. THE STEADY STATE*

By BRITTON CHANCE anp G. R. WILLIAMS

(From the Johnson Research Foundation, University of Pennsylvania,
Philadelphia, Pennsylvania)

(Received for publication, January 12, 1955)

TaBLE 1

States of Respiratory Pigments in Milochondria

State 1 State 2 State 3 State 4 State 5
Characteristics Aerobic Aerobic Aerobic Aerobic Anaerobic
ADP level Low High High Low High
Substrate level Low-en- Approach- o High ¢
dogenous| ing0
Respiration rate Slow Slow Fast Slow 0
Rate-limiting Phosphate | Substrate | Respirato-| Phosphate | Oxygen
component acceptor ry chain acceptor




Different substrates

e Chance&Williams 1955: Glucose Glycogen FFA | IBCAA
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Convergent electron input




Convergent electron input: a practical
respiration example

* Complex | substrates:
— Glutamate
— Malate
— Pyruvate

 Complex Il substrate:
— Succinate (+Rotenone)

 FAO substrates:

— Octanoylcarnitine (medium)
— Palmitoylcarnitine (iong)
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New ‘states’

Complex I-linked substrate state
Complex ll-linked substrate state

Complex I&ll-linked substrate state
 Or: complex I(+1l) coupled respiration?

FAO-linked substrate state?
 BUT: malate and complex | needed!

Ketone-linked substrate state?

Flux control ratios (FCR), are ratios of oxygen flux in
different respiratory control states, normalized for
maximum flux in a common reference state

* Or: normalized complex I/1l/FAO respiration?
 And normalize to what (OxPhos or ETS)?

http://wiki.oroboros.at/index.php/MitoPedia:_Respiratory_states



Substrate dependent differences in
mitochondrial respiration: a practical
example

* Qualitative vs. quantitative differencesin
mitochondrial respiration et

e Complex | vs Il function

* FAO vs glucose metabolism
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Cardiac hypertrophy (CH) and heart failure (HF)

Single injection of monocrotaline to
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Wiist et al., 2016 Cardiovasc Res 111(4):362



Leak respiration
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JO, (pmol -mgt-s?

Rotenone
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FCR: Complex | / OxPhos
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Substrate terminology

 Flux control ratio vs. normalized
respiration/flux?

— Confusing with flux control coefficient?

Changes in overall flux to changes in activity of one
enzyme/tra nsporter (Nicholls & Ferguson, Bioenergetics 4)

* Leak respiration?
— Absolute values —> substrate dependent?

— Leak/OxPhos = complex | substrates / complex I+ll
substrates.

* Complex | substrate-linked respiration vs. ETS
minus Complex II?



Global terminology

e Oroboros vs. Seahorse users
— Routine vs. Basal respiration

— Leak respiration:
* With substrates, without ADP?
* With oligomycin?
— Maximal respiration vs. Uncoupled ETS capacity

— Non-mitochondrial respiration vs. Residual oxygen
consumption

— Spare capacity vs. Excess E-R capacity
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