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Progress in the mechanisms of response to different oxygen concentrations
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Abstract: Oxygen levels are unequal in different living geographical locations of human and related to normal physiology of health.
The reduction of oxygen level in the body can lead to a variety of diseases, such as stroke caused by cerebral ischemia and hypoxia.
In the recent years, many studies have elucidated the molecular and cellular mechanisms of organism response to different oxygen
concentrations by using the nematode Caenorhabditis elegans (C. elegans) as model organism. C. elegans can escape hypoxia or
hyperoxia and adapt to the ambient oxygen environments, and there are different response and regulation mechanisms in different
degrees of hypoxia environment. In this paper, recent advances in the reaction of nematodes to different oxygen concentrations and

the underlying mechanism were reviewed.
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Fig. 1. Schematic diagram of the mechanisms of hypoxia and hyperoxia identification and escape in C. elegans. When oxygen upshift,

the water-soluble guanylate cyclases GCY-35 and GCY-36 in the C. elegans sensory neuron URX bind with oxygen, which increases
the level of cGMP produced by GTP, opens the TAX-2/TAX-4 glycosylation channel, leads to an influx of Ca® and URX activation,
and finally stimulates downstream neurons to produce hyperoxia escape behavior. When oxygen downshift, GCY-31 and GCY-33 bind

with oxygen, activate BAG neurons, and produce hypoxic escape behavior.
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Fig. 2. Schematic diagram for the mechanism of hypoxia-inducible factor 1 (HIF-1) regulation under normoxia and hypoxia in C.

elegans. A: In normoxia, the deoxygenase EGL-9 hydroxylates HIF-1 with oxygen, then HIF-1 binds with the tumor suppressor VHL-1 and

is degraded by protease. B: In hypoxia, the hydroxylation of HIF-1 is inhibited, then HIF-1 modulates the transcription of target genes

associated with hypoxia resistance. Both reactive oxygen species (ROS) and H,S can enhance the hypoxia resistance of C. elegans by
inhibiting the hydroxylation of HIF-1 by EGL-9 and increasing HIF-1 level.
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Fig. 3. Multiple factors affecting the phenotype of anoxia toler-

ance and sensitivity in C. elegans. The anoxia tolerant phenotype
is multifactorial. Insulin receptor DAF-2 inhibits C. elegans
anoxia tolerance through DAF-16, and ceramide anabolism
and autophagy promote C. elegans anoxia tolerance phenotype,
while apoptosis, translation, egg production, as well as synthesis
and secretion of neuropeptide produce C. elegans anoxic sensi-
tive phenotype.
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