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(1) Background: The large dispersion of microplastics (MPs) in the marine environ-
ment has effects on the health of living organisms [1–3]. The aim of this study was to
identify MPs and their associated microorganisms in Adriatic Sea sediments and to evalu-
ate the antibiotic susceptibility patterns of the microbial communities. (2) Methods: A beach
transect, parallel to the shoreline where the waves break, was identified for the samplings.
A protocol to perform MP isolation from sandy sediments at different seasons, suitable for
biological sample upkeeping, and based on plastic floating in high salinity water, was opti-
mized. From floating MPs, aerobic and anaerobic cultivable microorganisms were isolated
and total DNA extraction was performed for the shotgun metagenomic analysis. Suscepti-
bility to a panel of 14 antibiotics, belonging to 12 different categories, was assessed [4,5].
Chemical characteristics of the isolated MPs were analysed using a Thermo Nicolet 6700
FT-IR Spectrometer with “Smart Orbit” diamond micro-ATR accessory and Thermo Nicolet
iN10 MX FT-IR microscope. (3) Results: Via chemical analysis, polypropylene microplastics
were estimated in the highest percentage, followed by polyethylene, poly-methyl acrylate,
and poly-vinyl chloride. Metagenomics data revealed differences in bacterial abundances
during seasons and in floating MPs with respect to total sand. The differential gene analysis
showed specific metabolic pathways in MP-associated microorganisms, including antibi-
otic resistance. Via microbial cultivation and MALDI-TOF MS identification, bacteria that
are promising for plastic degradation, such as Lysinobacillus fusiformis, Exiguobacterium sp.,
and Pseudomonas oleovorans, were also found, as well as potential pathogens, like Clostrid-
ium septicum, Clostridium novyi, and Shewanella putrefaciens. Only 17.2% were found to be
susceptible to all the tested antibiotics. High percentages of resistance were observed for
penicillins (85.7%), monobactams (80.9%), and tetracyclines (64.3%). (4) Conclusions: MPs
work as a vehicle for potential pathogens and antibiotic-resistant microorganisms in the
Central Adriatic Sea.
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