Positively charged nanoplastics inhibit Bacillus subtilis planktonic and biofilm formation
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Abstract
Nanoplastics (< 1 μm) are small, plastic particles that have been discovered in soil. Due to their small size, chemical and physical diversity, nanoplastics are potentially the most dangerous kind of plastic towards biodiversity. Since the success of biodiversity depends largely on microorganisms, the effects of plastics towards microorganisms has been intensely studied. Yet, majority of studies on plastics and microorganisms focused on aquatic environments with larger, plastic particles, known as microplastics (1 - 5000 μm). To address the impact of nanoplastic in a soil microorganism, we used a suite of analytical tools and microbiological methods to ascertain how nanoplastics of different sizes and functional groups impact a model soil bacteria, Bacillus subtilis. Positively charged nanoplastics were found to have the greatest effect on B. subtilis in both its planktonic free-living and surface-associated biofilm forms of life. These effects are detrimental and include cell death, slower growth and a reduction in biomass and changes in its surface-associated structure which could potentially affect its performance in the natural environment. As Bacillus subtilis is known to symbiotically associate with plant roots, the negative effects of positively charged nanoplastics might inhibit the ecologically significant relationship between B. subtilis and plant health. 
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Figure 1. Positively charged nanoplastics associating with B. subtilis. Scale = 2µm
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