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Fig.1 The schematic diagram of Nrf2 (a) and Keap1 (b) domain structure
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a. Keap1-dependent modulation b. Keap1-independent modulation
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Fig.2 The illustration of regulatory mechanisms for Nrf2 signaling pathway: (a) Keapl-dependent modulation and (b)
Keapl-independent modulation

: Keapl-dependent modulation: Keap1- ; Keapl-independent modulation: Keapl- ; Basal state: ; Induced state:
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THE ADVANCES IN RESEARCH OF NRF2 PATHWAY INVOLVED IN OXIDATIVE
STRESS REGULATION IN AQUATIC ANIMALS
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(1. National Engineering Research Center of Marine Facilities Aquaculture, Zhoushan 316022, China; 2. School of Ocean Science and
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Abstract

oxidative stress. Oxidative stress has a profound impact on the survival, growth, development, and evolution of all

Environmental changes can induce the increase of reactive oxygen species (ROS) level, which leads to

organisms. The nuclear factor erythroid 2 related factor 2 (Nrf2) has been recognized as a dominant regulator of oxidative
stress. Together with Kelch-like ECH associated protein 1 (Keapl), Nrf2 controls the expression of hundreds of
detoxification enzymes and antioxidant protein coding genes. In recent years, Nrf2 has been gained with more and more
attention in aquatic animal study, and has been studied in some model fish such as zebrafish, carp, other fish, and aquatic
invertebrates. In this paper, the structure and regulatory mechanism of Nrf2 is introduced, and the progress of Nrf2
pathway involved in the regulation of oxidative stress in aquatic animals in recent years is reviewed. Studies have shown
that Nrf2 exists widely in aquatic animals, and plays an important role in the regulation of oxidative stress induced by
abiotic (metals, organic pollutants, inorganic salts, drugs and micro plastics), biological (bacteria, viruses, toxic algae), and
habitat changes (ice melting, salt stress). Once Nrf2 is activated into the nucleus, it binds with anti-oxidant response
element (ARE) with the help of small Maf protein, and starts the expression of a series of are driven genes, and interacts
with pregnane X receptor (Pxr), mitogenactivated protein kinase (MAPK), and aromatic hydrocarbon receptor (AhR) and
other cellular pathways are involved in a series of physiological processes. Nrf2 plays an important role in cell protection
of aquatic animals in response to environmental changes, and is expected to become a potential gene target for stress
resistance breeding.

Key words oxidative stress;

nuclear factor erythroid 2 related factor 2; aquatic animals



