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Mitochondrial ROS signaling

Aging Cell

(accepted March 2013)

Mitochondrial hormesis links low-dose arsenite exposure to
lifspan extension

Sebastian Schmeisser, Kathrin Schmeisser, Sandra Weimer, Marco Groth, Steffen Priebe,
Eugen Fazius, Doreen Kuhlow, Denis Pick, Jirgen W. Einax, Reinhard Guthke, Matthias
Platzer, Kim Zarse and Michael Ristow
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Effects of arsenite on life span
of the round worm C. elegans
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Low dose arsenite promote life span
of C. elegans
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Low dose arsenite promotes life span
of C. elegans
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Motility of C. elegans

Wikipedia
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Low dose arsenite promotes motility
of C. elegans
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Low dose arsenite promotes resistance
of C. elegans against subsequent letal heat stress
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Low dose arsenite promotes resistance
of C. elegans against subsequent letal oxidant stress

-
Q

Survival [%]
(@)
o

201 P = 0.00528
OO 1 2 3 4 5

Time [days]

Oxidant stressor: Paraquat

Mitochondrial ROS signaling



Low dose arsenite promotes ROS formation
In C. elegans
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Low dose arsenite promotes ROS defense
In C. elegans
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ROS production induced by arsenite is
suppressed by BHA in C. elegans
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Suppression of ROS production by BHA prevents
the stimulatory effect of arsenite on C. elegans life span
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Analysis of mutant C. elegans indicates skn-1 and daf-16
as mediators of life span extension
iInduced by low dose arsenite
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ROS mediates Arsenic response of C. elegans
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ROS dependent Arsenic response in mammalian cells?
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Low dose Arsenite promotes growth
of mammalian cells
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PI3Ky mediates microglia stress response

PI3Ky mediates hormetic effects of LPS on microglia stress
response

Caroline Schmidt, Nadine Schneble and Reinhard Wetzker
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Crystal structure of PI3Ky

Walker et al. (1999) Nature 204, 313
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PI3K species and functions
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Lipid kinase activity of PI3Ky
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Microglia are macrophages of the brain
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Activation of microglia

Supporting Injury Actlvgted
é Migration
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neurotrophic factors Infection Cytokine production
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(Saijo 2011, Ekdahl 2012)
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Activation of microglia

Supporting injury Damaging
Functions (DAMPS) Functions
é Migration
Generation of _ Phagocytosis
neurotrophic factors Infection Cytokine production
(PAMPS) Proliferation

Protease relase
High ROS, NOS or glutamate production

Ramified

(Saijo 2011, Ekdahl 2012)
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Working hypothesis:
Dose dependent stress reactions of microglia
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Working hypothesis:
Dose dependent stress reactions of microglia
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Comparative analysis of PI3Ky dependent functions
by mouse genetics
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Effects of LPS on stress response of microglia

Role of PISKy
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Effects of LPS on PI3Ky expression

wild type (WT) PI3Ky knockout (KO) PI3Ky knockin (KD)
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Suppression of LPS induced microglia stress response
by ROS scavengers NAC and DIDS
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P13Ky mediates microglia stress response



Dependence of LPS induced ROS production in microglia
on PI3Ky lipid kinase activity
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PI3Ky is essential for LPS induced mitochondrial
ROS production in microglia
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ROS inhibitors DIDS and NAC don”t induce significant
apoptosis after 6 days treatment
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UV induced
apoptosis after 6 days treatment
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PI3Ky and ROS as mediators of LPS induced
stress response of microglia
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PI3Ky and ROS as mediators of LPS induced
stress response of microglia

Open Questions
- How PI3Ky affects mitochondrial ROS production?

- Do cytosolic and mitochondrial ROS differentially
affect LPS induced vitality?

- Mediators of ROS induced signaling.
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First
general conclusions

- Adaptive (hormetic) stress responses of eucaryotic cells are
reflected by specific signaling reactions.

- Adaptive stress responses are regulated by few specific mediators.

- Mitochodria may act specific intracellular stress sensors.

Mitochondrial ROS signaling
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