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This issue contains five invited papers focused on the role of
mitochondrial signalling in physiology and pathophysiology.
Over the last 30 years many aspects of mitochondrial signal-
ling, in particular Ca2+ signalling, have been elucidated. The
contributions of these signalling mechanisms to the stimulus-
metabolism coupling (i.e. their relevance to cell physiology)
and to initiation of mitochondrial damage and cell death (i.e.
their relevance to pathophysiology) have been substantially
advanced. The last decade witnessed vigorous development
of this research area. The reason for this was the discovery of
the molecular identity of the mitochondrial Ca2+ uniporter
(MCU) by the R. Rizzuto and V. Mootha research groups.
This, in conjunction with the characterisation of other proteins
(includingMICU1,MICU2 and EMRE) regulating mitochon-
drial Ca2+ transport and forming a functionally efficient com-
plex with MCU, provided researchers with the opportunity to
test the importance of these mechanisms for a plethora of
physiological responses and pathologically relevant condi-
tions. The recent advancement of this research area is
reviewed in this issue by C. Mammucari and colleagues.
This authoritative review from the leading laboratory in this
research field will be useful for scientists with interests in
bioenergetics and mitochondrial physiology/pathophysiology.

Starting from the seminal studies of Otto Warburg, the as-
sociation of pathophysiological development with the changes
of cellular bioenergetics received considerable attention from
cancer biologists, and Bderegulation of cellular energetics^ is
now considered as one of the emerging hallmarks/enabling
characteristics of cancer (reviewed in [1]). The discovery of
the molecular components of the MCU complex allowed di-
rect probing of the role of this mechanism in cancer biology.
This important and rapidly developing subfield of mitochon-
drial pathophysiology is reviewed in this issue by A. Vultur

and colleagues from the I. Bogeski laboratory. Novel and rap-
idly developing research areas are usually prone to contradic-
tions and early synthesis, as provided by this review, will be
beneficial to scientists interested in the interplay between can-
cer and bioenergetics.

The development of novel optical probes (based on fluo-
rescent or bioluminescent proteins) stimulated studies into the
interaction between the second messenger cascades. This sub-
field recently delivered a number of elegant studies defining
the interaction between the cAMP and Ca2+ signalling cas-
cades, including the discovery of SOcAMPS [2], the identifi-
cation of direct interaction between adenylyl cyclase 8 and
Orai1 channel [5]. In this issue, the mitochondrial cAMP pro-
duction and a novel mechanism of the interaction between
mitochondrial cAMP and Ca2+ signalling are discussed in
the review by A. Spät and G. Szanda.

The recent advances in super-resolution microscopy pro-
vided opportunities to examine structure-function relation-
ships and dynamics of mitochondria in live cells. An elegant
example of the application of super-resolution microscopy (in
this case of structured illumination microscopy) for the studies
of mitochondrial cristae dynamics and junctions between the
mitochondria and the endoplasmic reticulum is described in
the invited experimental paper by B. Gottschalk and col-
leagues from the W. Graier laboratory. Notably, the paper
describes interesting relationships between Ca2+ signals,
OPA1, and the dynamics of mitochondrial cristae.

Studies of junctions between cellular organelles and sig-
nalling mechanisms operating in these junctions form one
of themost dynamic and rapidly expanding research areas in
modern cell biology (reviewed in [3]). Mitochondria are
involved in the formation of junctions with a number of
cellular organelles (including peroxisomes, lipid droplets,
lysosomes/endosomes and the plasma membrane) but the
ER is certainly one of their preferred junctional partners
(e.g. [4] reviewed in [3]). The junctions between the mito-
chondria and the ER and signalling mechanisms operating
in these junctions (particularly Ca2+ and ROS signalling)
are the subject of the last review in this group of papers
focused on mitochondrial signalling.

* Alexei V. Tepikin
a.tepikin@liv.ac.uk

1 Department of Cellular and Molecular Physiology, Institute of
Translational Medicine, University of Liverpool, Crown Street,
Liverpool L69 3BX, UK

Pflügers Archiv - European Journal of Physiology (2018) 470:1139–1140
https://doi.org/10.1007/s00424-018-2172-6

http://crossmark.crossref.org/dialog/?doi=10.1007/s00424-018-2172-6&domain=pdf
mailto:a.tepikin@liv.ac.uk


References

1. Hanahan D, Weinberg RA (2011) Hallmarks of cancer: the next
generation. Cell 144:646–674

2. Lefkimmiatis K, Srikanthan M, Maiellaro I, Moyer MP, Curci S,
Hofer AM (2009) Store-operated cyclic AMP signalling mediated
by STIM1. Nat Cell Biol 11:433–442

3. Phillips MJ, Voeltz GK (2016) Structure and function of ER mem-
brane contact sites with other organelles. Nat Rev Mol Cell Biol 17:
69–82

4. Valm AM, Cohen S, Legant WR, Melunis J, Hershberg U, Wait E,
Cohen AR, Davidson MW, Betzig E, Lippincott-Schwartz J (2017)
Applying systems-level spectral imaging and analysis to reveal the
organelle interactome. Nature 546:162–167

5. Willoughby D, Everett KL, Halls ML, Pacheco J, Skroblin P, Vaca L,
Klussmann E, Cooper DM (2012) Direct binding between Orai1 and
AC8 mediates dynamic interplay between Ca2+ and cAMP signal-
ing. Sci Signal 5:ra29

1140 Pflugers Arch - Eur J Physiol (2018) 470:1139–1140


	Mitochondrial signalling, physiology and pathophysiology
	References


