
Introduction Plastics such as linear low-density polyethylene (LLDPE) and
nylon-6 (PA) are abundant in the marine environment. There have been
limited investigations into pioneer microbial species during biofilm formation
on marine plastics. This information is crucial to determine what the
ecological impacts of plastic polymers are on our oceanic microbiota.

Aim To determine whether there are plastisphere-specific microbial
communities via comparison with communities on glass or in ambient
seawater, and identify the presence of previously reported plastics degraders.
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Methods Linear low-density polyethylene (LLDPE), nylon-6 (PA) paddles
and glass slides were deployed on a pontoon in Whakaraupō/Lyttelton
Harbour, Christchurch, NZ. Biofilm and seawater was collected in
triplicate after two, six and twelve weeks. 16S rRNA gene and ITS2 region
sequencing was used to determine bacterial and fungal community
composition, respectively. Previously reported plastic-degrading
microbes were identified using PlasticDB (https://plasticdb.org).

Figure 1 Diversity between bacterial communities on glass, nylon-6 (PA)
or linear low-density polyethylene (LLDPE) a) with and b) without
seawater microbial communities, labelled according to substrate type
and biofilm age.
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Significant differences observed
between seawater and biofilm
microbial communities (Figure 1a).

Figure 2 Relative abundance of previously reported plastic-degrading bacterial
genera identified. Stenotrophmonas was identified to species level. Alcanivorax
and Shewanella were determined to be both putative plastic degraders and
indicators of LLDPE, determined by IndVal analysis.

The removal of seawater revealed
significant differences in bacterial
communities of different ages and
not quite so apparent differences
for substrate (Figure 1b).

Putative plastic-degraders were identified within all our communities at low
abundances, being most abundant after 2 weeks (Figure 2). Diversity between
different substrates suggests plastic-specific communities are present in the
early stages of biofilm formation before a more generalist microbial community
is established after 6 weeks.

Conclusions
• Distinct differences between the microbial communities of seawater and those

attaching to the surfaces (Figure 1a).
• Bacterial communities were most distinct at 2 weeks (Figure 1b).
• Identification of multiple previously reported plastic-degraders within our

communities (Figure 2).
• Similar results were obtained for fungal community data (Wallbank et al., 2022).

Implications
• Plastics act primarily as an attachment surface on which generalist biofilm

communities form over time.
• No selective persistence of bacteria on the LLDPE or PA surfaces to gain

significant direct metabolic benefit.
• Microbial degradation is not likely to be a dominant process in marine

environments.

Future work
A more comprehensive study is currently underway, including more plastics (aged and non-aged) and locations in Aotearoa/New Zealand to analyse:
• 16S rRNA gene and ITS2 region sequence data
• Shotgun metagenomic data
• RNA transcriptomics
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