Privileged immune cell upon activation

How it changes its own metabolism and metabolism of the whole organism

Tomas Dolezal*, Pavla Nedbalova, Gabriela Krejcova, Michalina Kazek, Katharina Lehr, Lenka Chodakova, Lukas Strych, Tereza Dolejskova, Adam Bajgar

Department of Molecular Biology and Genetics, Faculty of Science, University of South Bohemia in Ceské Budéjovice, Czech Republic

*) tomas.dolezal@prf.jcu.cz www.prf.jcu.cz/en/kmb/research/research-groups/laboratory-of-molecular-integrative-physiology-in-drosophila.html

CONCEPT OF PRIVILEGED IMMUNE SYSTEM

Activated immune cells initiate a number of previously silenced processes that are associated with
significantly altered metabolism, in particular increased glycolysis and the pentose phosphate pathway
and re-wired TCA cycle. This intracellular metabolic switch makes the immune cells dependent on an
increased supply of nutrients (as glucose and glutamine) and therefore the immune system becomes
privileged within organism - the immune cells produce signals that suppress the metabolism of other non-
immune tissues, ensuring that the immune system receives sufficient energy/nutrients upon activation.
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We use ﬂy Drosophila melanogaster as a model ... trying to compare resultsto [T1dIMITd IS

THEORETICAL CONCEPT OF SELFISH IMMUNE SYSTEM by Rainer Straub (2014)
According to this concept, insulin resistance, caused by pro-inflammatory cytokines, is a
physiological way for the immune system to usurp energy during acute stress from the
rest of the organism, since the immune cells themselves do not become insulin resistant.
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To prevent ATP (consumed by the methylation cycle)

from decreasing, adenosine must be recycled via action of
adenosine kinase (->AMP), adenylate kinase (->ADP) and
glycolysis (->ATP). If energy supply and glycolysis do not
match the activity of the cell (reflected by methylation),
AMP begins to accumulate and adenosine is rather
released from the cell to indicate lack of supply.

by expressing secreted adenosine deaminase, which
decreases extracellular adenosine (Bajgar 2018)
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adenosine is known to be released The most fundamental role of adenosine, from primitive
from various immune cells in mammals organisms to humans, is to suppress systemic metabolism
EXPERIMENTAL EVIDENCE FOR PRIVILEGE OF THE IMMUNE SYSTEM — it participates in hibernation, sleep, fatigue, etc.
Adenosine is released from activated immune cells and suppresses systemic v ?
metabolism (such as growth of developing tissues and accumulation of stores); ecto-adenosine S fatigue Fatigue is a common response during sickness. Is adenosine-
energy is thus left for privileged immunity during the immune response induced fatigue a way to conserve energy for immune cells
(Bajgar 2015) during an immune response? (Dolezal 2015)
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