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DESCRIPTION

The cable bacteria are an unknown components in the composite
network on Earth's ecosystem. These significant structural micro-
organisms discovered just a decade ago, are rewriting our underst-
anding of microbial life and its impact on the environment. Cable
bacteria possess unique electroactive properties, allowing them to
play an important roles in biogeochemical cycles, sediment
dynamics, and ecosystem health. This article explores the field
of cable bacteria, focus on their widespread distribution, ecological
significance, and potential applications in environmental
protection and restoration [1].

Cable bacteria, scientifically known as Desulfobulbaceae, are long
multicellular filaments that thread their way through marine and
freshwater sediments. These remarkable microorganisms exhibit
a distinctive mode of respiration called electrogenic sulfur
oxidation, wherein they transfer electrons from sulfide to oxygen
along their filamentous structures. This process creates electric
currents, which can extend over centimeters to meters, bridging
oxygen-rich and sulfiderich zones in sediments [2,3].

Cable

environments worldwide, from coastal marine sediments to

bacteria have been discovered in diverse aquatic
freshwater lakes and even subglacial sediments beneath ice caps.
Their ubiquity underscores their ecological importance and
adaptive capabilities [4]. In marine ecosystems, cable bacteria
contribute to sulfur cycling, oxygenation of anoxic sediments,
and nutrient dynamics, influencing the health and productivity
of coastal habitats. In freshwater environments, they play roles in
cartbon and nitrogen cycling, sediment stability, and methane
emission regulation, changing the biogeochemical processes that
sustain aquatic ecosystems [5].

The electroactive nature of cable bacteria endows them with
unique capabilities to modify sediment biogeochemistry and
mitigate environmental stressors. By facilitating the transfer of
electrons from sulfide to oxygen, cable bacteria promote the
oxidation of toxic sulfide, preventing its accumulation and
toxicity to benthic organisms. Additionally, their activities
oxygenate sediment layers, creating aerobic niches for aerobic

microbial communities and promoting the degradation of
organic matter. This oxygenation of sediments also reduces the
release of greenhouse gases such as methane and hydrogen
sulfide, contributing to climate regulation [6-9].

The electroactive properties of cable bacteria hold immense

potential for various environmental applications, including
bioremediation, wastewater treatment, and ecosystem restoration.
In polluted sediments, cable bacteria could be controlled to
enhance sulfide oxidation and reduce sulfide-mediated toxicity,
improving sediment quality and ecological health. Additionally,
their ability to oxygenate sediments could be leveraged to
enhance nutrient removal and reduce eutrophication in
freshwater systems. Moreover, cable bacteria could play roles in
the restoration of degraded habitats, such as wetlands and
estuaries, by promoting sediment stability, nutrient cycling, and

biodiversity [10].

Despite their ecological significance and potential applications,
many aspects of cable bacteria biology, ecology, and biotechnology
remain poorly understood. Key challenges include elucidating
their metabolic pathways, understanding their interactions with
other their
environmental management strategies. Future research efforts

microorganisms, and  optimizing use in
should focus on resolving the molecular mechanisms underlying
electrogenic sulfur oxidation, characterizing cable bacteria
different

for

exploring
electroactive

across ecosystems, and
approaches their
capacities in environmental protection and restoration.

CONCLUSION

In the dynamic blend of Earth's ecosystems, cable bacteria
emerge as silent guardians, silently changing the biogeochemical

communities

innovative harnessing

processes that sustain life. Their electroactive prowess and
widespread  distribution underscore their
environmental health and resilience. As they continue to expose
the unexplainable of cable bacteria and harness their potential
for environmental protection and restoration, they being on

importance in

more sustainable and harmonious coexistence with our planet's
ecosystems.
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