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Mechanisms of adaptation and evolution of cyanobacteria
under ultraviolet radiation
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Abstract: Cyanobacteria, among the oldest life forms on Earth, are discovered in nearly all
habitats ranging from lakes to deserts. As an integral component of the solar spectrum,
ultraviolet (UV) is known to exert profound effects on the growth and evolution of
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cyanobacteria through its radiative impact. This paper reviews the mechanisms by which UV
radiation affects cyanobacterial growth, the regulatory role of UV in the growth of
cyanobacteria, and the adaptive strategies of cyanobacteria to UV. Additionally, this paper
explores the relationship between UV radiation and cyanobacterial evolution and discusses the
scientific value of the interactions between cyanobacteria and UV radiation in the research on
biological evolution. Furthermore, this paper expounds the environmental factors affecting
cyanobacterial resistance to UV and envisions the future research directions concerning the

adaptation and evolution of cyanobacteria exposed to UV radiation.
Keywords: cyanobacteria; ultraviolet radiation; stress; evolution; adaptation
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Figure 1 Damages of ultraviolet on cell metabolism of cyanobacterial'®).
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Figure 2 Strategies of cyanobacteria in response to ultraviolet radiation. APX: Ascorbate peroxidase; SCY:

Scytonemin; PCD: Programmed cell death.
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Figure 3 Schematic diagram of ultraviolet-mediated signal transduction in cyanobacterial'®. GGDEF and
EAL are output domains, MCP is the methyl-accepting chemotaxis protein signaling domain, and RR is the

response regulator.
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Figure 4 The self-amplified feedback loop of cyanobacteria and phosphorus under UV radiation in
eutrophic waters!®. L1 describes the process where UV radiation stimulates the upregulation of
phycobiliproteins (C1) in cyanobacteria, promoting ATP synthesis (C2), which in turn provides Pi for the
synthesis of intracellular polyP (C4). The accumulation of polyP within the cells leads to a decrease in
intracellular Pi levels, thereby inducing excessive uptake of extracellular phosphorus by the cells (C3). L2
illustrates the positive feedback process where UV radiation enhances polyP accumulation of cyanobacteria
at the surface of lake water, increases intracellular phosphorus content in cyanobacteria, and promotes the
proliferation of cyanobacteria below the surface of lake water.
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