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Pathogenic biofilms on Baltic Sea
microplastics
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The relation of microplastics and microorganisms is long-
known

Plastics on the Sargasso Sea Surface

Abstract. Plastic particles, in concentrations averaging 3500 pieces and 290 grams
per square kilometer, are widespread in the western Sargasso Sea. Pieces are brittle,
apparently due to the weathering of the plasticizers, and many are in a pellet shape
about 0.25 to 0.5 centimeters The particles are surfaces for the attach-
ment of diatoms and hydroids. Increasing production of plastics, combined with pres-
ent waste-disposal practices, will undoubtedly lead to increases in the concentra-
tion of these particles. Plastics could be a source of some of the polychlorinated
biphenyls recently observed in oceanic organisms.

Carpenter & Smith (1972) Science 175(4027): 1240-1241
Oberbeckmann et al. 2014 FEMS




Hazard potential of plastic biofilms

Drifting plastic debris as a potential vector for

dispersing Harmful Algal Bloom (HAB) species*
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Dangerous hitchhikers? Evidence for potentially pathogenic Vibrio @Cmmk
spp. on microplastic particles

Inga V. Kirstein * !, Sidika Kirmizi ™', Antje Wichels ?, Alexa Garin-Fernandez ?,
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‘...dominance of a member of the genus Vibrio
” N that constituted nearly 24% of the PP sample’

e Zettler et al 2013
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Hazard potential of plastic biofilms in the Baltic Sea

N Baltic Sea is optimal habitat for Vibrio spp.

- do they use MP as vector?
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Research guestion: What is the relevance of microplastics

(MP) as vector for specific microbial assemblages?




Incubation of plastic and natural pellets along gradient
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Microplastics can serve as vector for specific assemblages

25.3% of total variation

34% of total variation
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30.1% of total variation

Oberbeckmann et al. 2018 Front Microbiol



Most abundant prokaryotic taxa (metagenome)

304

Wiegand et al., in prep (Jogler lab)
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Functional overview (metagenomes)
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Biosynthesis of secondary metabaolites I 0.005
Eiosynthesis of antibiotics 0,004

bicrobial metabolism in diverse environments 0003

Antibiotic resistence genes

Database: ARGAnnot
> 80% identity, > 150 AA length

Query sequence ID Subject sequence ID

_2_1 (Bla)Tmb-1:FR771847:16-753:738

_2_1 (Bla)OXA-198:HQ634775:3013-3801:779
_2_1 (Bla)KHM-1:AB364006:62-7/87:726

1_1 (Bla)KHM-1:AB364006:62-787:726
_2.1 (Bla)OXA-12:U10251:181-975:795

2.1 (Bla)KHM-1:AB364006:62-787:726

1.1 (Bla)KHM-1:AB364006:62-787:726
_1.1 (Bla)PER-1:EF535600:1-927:927

contig-100_86145_2_1 (Bla)KHM-1:AB364006:62-787:726

1 (Flg)QnrS2:DQ485530:1-657:657
1 (Flg)QnrVC5:NC_021292:1176-1832:657
1 (MLS)MsIE JF769133:7246-8721:1476
(Tet)Tet-34-AB061440:306-770:465

1 (Bla)SFB-1:AY590119:1-735:735

1 (Tet)Tet-35:AF353562:2213-3322:1110
1.1 (Tet)Tet-35:AF353562:2213-3322:1110
(Tet)Tet-35:AF353562:2213-3322:1110
(Tet)Tet-35:AF353562:2213-3322:1110
(Tet)Tet-35:AF353562:2213-3322:1110

(Tet)Tet-35:AF353562:2213-3322:1110

Wood

(Bla)CARB-4:AY913772:1600-2466:867 === PS



g Take home message

»Vector function of MP for pathogenic bacteria and ARG low
compared to natural substrate

» mportant processes on MP: photosynthesis, transport

» Relevance of MP as vector for specific assemblages
depends on environmental conditions

»Further investigations of ecological role crucial,
esp. in low-nutrient, high-plastic-concentration areas
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