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Cyanobacteria and human health

habitat, especially freshwater. Increasing blooms due to eutrophication
and climate change

>

p Cyanobacteria are important primary producers in almost every

Produce an incredible array of bioactive peptides, some very well known
for their toxicity, others are beginning to raise a concern

Being prokaryotes, they could play a role in dissemination/emergence
of antibiotic resistance (AR) in the environment




Toxic cyanobacteria: major player in aquatic environment

Microcystis, Anabaena,
Aphanizomenon in Southern

USA
_ Cylindrospermopsis raciborskii,

Brasilia, Brazil
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Toxic cyanobacteria: major player in aquatic environment

Microcystis, Anabaena,
Aphanizomenon in Southern

Microcystis aeruginosa in Florida,
USA




Classes of toxins produced by cyanobacteria
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Other much less known toxins, occurring at similar concentrations
* Anabaenopeptins

* Cyanopeptolins

* Aeruginosins

* Microginins

* Aerucyclamides




Antibiotic resistance, a major threat in the future

The World Health Organization (WHO) recognized antimicrobial resistanc:
(AMR) to be one of the most serious risks to public health in 2015, and
endorsed a Global Action Plan to tackle AMR using a One Health strategy

Pathogenic bacteria from humans and animals, or antibiotics and
their metabolites, are regularly discharged into the water environment

Industrially polluted
surface water

Untreated hospital effluent
Untreated municipal sewage

Treated municipal sewage

Rivers

Sea
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Typical antibiotic concentrations (pug 1)

Larsson andFlach, 2022. Nature Reviews Microbiology

ic bacteria to environmental bacteria




Antibiotics and cyanobacteria
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Cyanotoxins (ctx) production can be stimulated by
antibiotics; ctx can favour horizontal gene transfer between
bacteria in the phycosphere.

production

(Wu et al., 2020; Xu et al., 2020)

Volk and Lee, 2023. Environmental
Research



Microcystis
aeruginosa

Aphanizomenon
gracile

Chrisosporum
bergii
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Susceptibility to antibiotics
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Different susceptibility between species
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Cyanobacteria as reservoir of ARGs
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Maximum likelihood phylogeny inferred from 400 universal proteins showing distribution of predicted antimicrobial resistance (AMR) genes to
antibiotic classes as indicated. Putative AMR genes were particularly abundant in Nostocalean species Timms et al. 2023
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Cyanobacteria and Horizontal Gene Transfer

E. coliHB101 with RP4 plasmid as donor and E. coli NK5449 E. coli K12 with RP4 plasmid as donor and 4 cyanobacteria
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Conclusions and research gaps




Aknowledgments

ISS research group:
Dr. Emanuela Testai, Dr. Simona Scardala, Dr. Daniela Fortini, Isabella
Marcucci, Gloria Bianchi

Thank you for your attention



