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Fishing and livelinoods



Eriksen et al., 2014 Plastic pollution in the world’s oceans: more than 5 trillion pieces weighing over 250,000 tons afloat at sea.
PLoS One, €111913

Jambeck et al., 2015 Plastic waste inputs from land into the ocean. Science, 347, 768-771

Zalasiewicz et al., 2016 The geological cycle of plastics and their use as a stratigraphic indicator of the Anthropocene.
Anthropocene, 13, 4-17.
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Rafting and dispersal

..and the introduction of alien species



Biofilm formation

Planktonic Biofilm

(5) Detachment and reversion
to planktonic growth, starting a new cycle

(2) Formation of

(1) Attachment to _ monolayer and (3) Microcolony (4) Mature biofilm, with characteristic
surface roduc\t{ion of formation, multi-  —> “mushroom” formed of
i matrix layer polysaccharide

Birte Hollmann, Mark Perkins, (University of Nottingham); British Society for Immunology






Plastic marine debris collected at
multiple locations in the North
Atlantic

Scanning electron microscopy to
visualise microbial community

Next generation DNA sequencing
to characterise the community
compared to the surrounding
seawater









Do pathogens bind to marine plastics...?
Evidence from DNA sequencing

Kirstein et al., (2016). Dangerous hitchhikers? Evidence for potentially pathogenic Vibrio spp. on microplastic particles. Marine Environmental Research, 120, 1-8.



Human exposure routes




Does marine plastic debris influence the
persistence of pathogens at bathing beaches?

E. coli is a faecal indicator organism (FIO)
used as a compliance parameter in the
EU Bathing water Directive

Quilliam et al., (2014). Seaweeds and plastic debris can influence the survival of faecal indicator organisms in beach
environments. Marine Pollution Bulletin. 84, 201-207.



Nurdles on bathing beaches...

...16% colonised by E. coli

Quilliam et al., (in review). Colonisation of plastic pellets (nurdles) by E. coli at bathing beaches. Marine Environmental Research



Microplastics ( <5 mm)




Waste water treatment works

An opportunity for pathogen colonisation...?



McCormick et al., (2014). Microplastic is an abundant and distinct microbial habitat in an urban river. Environmental Science & Technology, 48, 11863-11871.



Biofilms and gene exchange



Biofilms and AMR gene transfer



Discharge and transport to human receptors



Microplastics can accumulate in mussel flesh

Fig. 3. Polarized-light microscopy images showing the presence of plastic particles in haemolymph (A), gills (B), gut lumen and epithelium (C), digestive tubules (D).

Avio et al., (2015). Pollutants bioavailability and toxicological risk from microplastics to marine mussels. Environmental Pollution, 198, 211-222.



Toxicology of plastics

 Plasticisers (mainly phthalates) are sometimes
added to plastics to increase the plasticity, but
can leach out over time

 Persistent organic pollutants (POPs) can bind to
plastics

—e.g. PAHs and PCBs

Bioaccumulation of toxins in the food chain



* Most laboratory-based absorption-desorption
studies use non-colonised plastic...

* ..however, microbes in the plastisphere may
either mitigate toxicity through biodegradation,
or enhance it by increased biofilm binding

What are the multi-pollutant and multi-scale
effects of microplastics in the environment...?




Plastics are not just a marine issue



Microbial Biodegradation...?

Zettler et al., (2013). Life in the “plastisphere”: microbial communities on plastic marine debris. Environmental Science & Technology, 47(13), 7137-7146.



Are microbes the solution...?
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