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Background Mitochondrial Dysfunction Summary

> Astronauts are exposed to the microgravity > Microgravity induces an upregulation of GPCRS that provide a Immune Dysfunction > Microgravity induces the
environment during spaceflight, disrupting pathway for calcium ions to enter intracellularly. o > While T cell activation initially occurs in spaceflight upregulation of GPCRS and
both cellular and homeostatic functions > Alongside upregulated GPCRs, transcriptional changes within the the downstream immune function is inhibited. signaling cascades that increase

_ |(\j| .,2)- ) . t N pytoskelztgnﬂand ]SB plro_tem interacting molecules promote an > We propose that microgravity induced mitochondrial i(r;trlaf:ellular clalcidumdconcentrations.

icrogravity can induce transcriptiona increased influx of calcium. dysfunction is an intrinsic trigger that metabolically > Calcium overload induces

changes that modify cell structure and > Upregulation of calcium transporters within the mitochondria were reprograms T cells into an exhausted like state. mitochondrial dysfunction which
function (3). seen in our dataset. > Our data shows the upregulation of key genetic leads to adaptational responses

> Mitochondrial and immune dysfunction > Signaling pathways in the TCA Cycle, oxidative phosphorylation and markers for T cell exhaustion. > |n conjunction to constant GPCR
have been a documented consequence of Cristae Formation were downregulated in our dataset, coinciding with stimulation, microgravity induces a

spaceflight for over 30 years, but the mitochondrial calcium overload. suboptimal signal from TCR and

upstream mechanisms have remained Oxidative Phosphorylation T cell exhaustion like phenotype CD28 recepto_rs
unknown (4,5). L — > All together this leads to T cell

> Telomere elongation in T cells has also E_ ‘ exhaustion
been reported during spaceflight, but the P T - Inhibitory Receptors: (1) CTLA-4, TIGIT, CD274
molecular mechanisms that underly this T TV~ e | AR 0% - Transcription Factors: (1) EOMES, BCL6, BACH2, BLIMP1, NFATCH,
phenomenon were previously unknown A8 - e e—gy T ;. e ? Yt 5 Sl o 23 NFATC?2 Microgravity
bonsy) | e - . -GPCRs: ADORA2A, GPR65, FFAR I
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Simulated microgravity inhibits the genetic
expression of interleukin-2 and its receptor in
mitogen-activated T lymphocytes l
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Take my breath away—mitochondrial dysfunction
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omics dataset from astronauts, utilizing
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IngenUity Pathway AnaIySiS (IPA) tOOI_ ;CeIImembranepropertychanges
> Uncover the molecular mechanisms behind S 2\ + CeKo) Actve _, Phosphonyition e ! Downregulated functions o

spaceflight induced mitochondrial dysfunction — S et e : I

and its downstream implication which include & . it el hes e o 'gég‘gmfgyéd”.. 3 IPA predicted diseases and functions

immune dysfunction and telomere elongation [_, Cell Survival e : Endocytosis, phagooytosis, sngulfiment, Telomere Elongation
Internalization of cells -2. H H . H
> - | _— ‘ 5 and cell m_|grat|on are negatively impacted
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members in space in comparison to the pre- Elongation >
(4 2 These downregulated functions coincide

Phagocytosis of phagocytes

> T cell Dysfunction Cell-cell contact

T cell migration

ﬂlght QFOUHd controls ) Created using Cellular nfitation by macrophages 2 with T- cell exhaustion, demonstrating that
~ biorender.com Systemic autoimmune syndrome 2. ] : ) .

Cookongts migrmin . oore 2 this cell state is not just seen at a genetic

Cell movement of blood cell 2 level but also manifests into physiological

Immune response of myeloid cells
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