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Figure S1. Assessment of 16S rRNA gene amplicon sequencing data of  ZymoBIOMICS Microbial Community Standard (ZYMO Research, Irvine, CA) after DNA extraction with Quick DNA Extraction Kit (ZYMO research)  and whole genome amplification (WGA) using REPLI-g Mini Kit (QIAGEN, Hilden, Germany) used in this study. Fungal microbial content is not shown. Theoretical abundance refers to the expected yield based on the mock microbial community composition  in the ZYMO standard (‘Theoretical”). ‘PCR’ refers to the results of PCR amplification directly after DNA extraction and amplicon sequencing data analysis; ‘WGA’, to amplicon sequencing data after the whole genome amplification of extracted DNA and 16S rRNA gene PCR amplification.





Figure S2. The bioinformatics workflow for prediction and enumeration of ARGs present in the metagenomic dataset.




[bookmark: _Hlk148519268][bookmark: _Hlk148519269]Figure S3. Relative abundance of bacterial families from 16S rRNA amplicon sequencing in “baseline”  planktonic  communities of WWTP effluent, river and brackish waters. Families of the same phylum are grouped by colour. Families with >2% of total reads are shown. “Minor taxa” refer to families with less than 2 % reads, or unclassified taxa.

[bookmark: _Hlk148519295][bookmark: _Hlk148519296]Figure S4. Bar charts showing relative abundance of bacterial families from 16S rRNA amplicon sequencing. HDPE, LDPE, PET and PP communities refer to plastic-associated biofilms at each timepoint (0-day to 16-week) of their residence in seawater mesocosms, after pre-incubation in: WWTP effluent (24 h), river (24 h), and brackish (24 h) waters. ‘Tank wall’ communities are those sampled from mesocosm tank wall throughout the experiment and ‘Seawater communities’ refer to planktonic mesocosm seawater communities at corresponding time points. Families from the same phyla  are grouped by colour. Families making up 2% or more of amplicon reads are shown. A) HDPE community, B) LDPE community, C) PET community, D) PP community, E) Tank wall community, F) Mesocosm seawater planktonic community. ‘Minor taxa’ refer to families with <2 % of reads, or unclassified taxa.  
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[bookmark: _Hlk148519328][bookmark: _Hlk148519329]Figure S5. Rarefaction curves of 16S rRNA amplicon sequencing richness across all timepoints. Sample replicates were combined. Sample size refers to the number of sequences per sample with cut off at n = 10,000. HDPE, LDPE, PET and PP communities refer to plastic-associated biofilms at each timepoint (0-day to 16-week) of their residence in seawater mesocosms, after pre-incubation in: WWTP effluent (24 h), river (24 h), and brackish (24 h) waters. WWTP effluent, river, brackish data refer to amplicon reads from planktonic water samples at each incubation step. Tank wall rarefactions are based on sequencing reads from mesocosm tank wall swabs taken throughout the 16-week experiment. A) planktonic seawater and baseline communities , B) Tank wall, C) HDPE, D) LDPE, E) PET, F) PP.  





[bookmark: _Hlk148519378][bookmark: _Hlk148519379]Figure S6. Rarefaction curves of metagenome richness obtained from whole metagenome sequencing data. HDPE, LDPE, PET and PP plastic-associated biofilms sampled after incubation in the seawater mesocosm at 1-day and 1-week, after their pre-incubation in  WWTP effluent (24 h), river (24 h)  brackish (24h) waters.   WWTP effluent, river water and seawater planktonic communities are also shown. The dashed red line indicates the subsample size used for comparison. A) Rarefaction curves of individual samples. B) Rarefaction curves of combined replicates for each type of samples.
A
B



[bookmark: _Hlk148519395][bookmark: _Hlk148519396]Figure S7. Community bar charts of bacterial families per Mbp of assembled metagenome. Identity cut off 90+ %. Organisms with abundance >1 % of the metagenome are shown. A) Baseline planktonic communities of wastewater treatment plant effluent, river and seawater. B) Plastic-associated communities at sampling timepoints 1-day and 1-week following incubations in WWTP effluent, river, brackish and seawater. Minor taxa refer to those making up <1 % of the metagenome or those that are unclassified.
A
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Figure S8. Comparative non-metric multidimensional scaling plot of WGS and 16S rRNA gene amplicon-based analyses. Coloured points represent sample types and shapes the method of sequencing. WWTP effluent, river water and seawater community data are shown. Plastic associated biofilms on LDPE, PET and PP after 1 week exposure to seawater after preliminary incubation in WWTP effluent, river, brackish and seawater are also shown.
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[bookmark: _Hlk148519420][bookmark: _Hlk148519421][image: A comparison of a chart

Description automatically generated with medium confidence]Figure S9. Relative abundance of Most Abundant Taxonomic Groups (MATGs) based on metagenomic (A) and amplicon (B) sequences with 0.02 confidence in the baseline microbial communities (‘Effluent’, ‘River’ and ‘Seawater’) and on plastic surfaces of PP, PET and LDPE after one week of incubation in the seawater mesocosm. MATGs were considered when a taxon had above 3% of affiliated metagenomic reads (A) and 2% 16S rRNA gene amplicon (B). Taxonomic assignment has been performed using Kraken v2.0.8-beta based on GTDB (Genome Taxonomy Database) (A) and Silva v.138.














Table S1.Abiotic conditions measurements across the course of the experiment. a, b, c refer to replicate tanks. WWTP effluent, river water and brackish mix refer to the initial incubation stages. 0-day to 16-weeks to mesocosm seawater samples.
















	


[bookmark: _Hlk143263412][bookmark: _Hlk143263413][bookmark: _Hlk148519628][bookmark: _Hlk148519629]Table S2. Summary table of whole genome sequencing assemblies. A, B and C refer to sample replicates.





























[bookmark: _Hlk143263402][bookmark: _Hlk143263403][bookmark: _Hlk148519601][bookmark: _Hlk148519602]Separate Excel file:
Table S3. Summary table of PERMANOVA statistical significance. Results are shown for interactions between family, sample and timepoint in the 16S amplicon communities.
Table S5. Summary table of PERMANOVA statistical significance. Results are shown for interactions between ARG and sample type in the WGS communities.
Table S6. Alpha diversity indices of microbial taxa predicted in metagenomic assemblies. 
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[bookmark: _Hlk148519612][bookmark: _Hlk148519613]Table S4. Numbers of significant changes to biofilm communities on HDPE, LDPE PET and PP following incubations in WWTP effluent, river, brackish and seawater between each timepoint from 16S rRNA gene amplicon sequencing at genus taxonomic level. The number of changes was determined using a Tukey post hoc statistical test. Confidence level, p<0.05.
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image27.emf
a b c a b c a b c a b c a b c

Effluent water 0.20 0.20 0.20 7.96 7.56 7.23 0.45 0.46 0.46 ˗ ˗ ˗ ˗ ˗ ˗

River water 0.00 0.00 0.00 7.30 7.25 7.16 0.00 0.00 0.00 ˗ ˗ ˗ ˗ ˗ ˗

Brackish mix 9.00 3.80 4.10 7.58 7.64 7.47 15.19 6.88 7.37 ˗ ˗ ˗ ˗ ˗ ˗

Day 0 36.00 36.00 36.00 7.65 7.60 7.61 54.34 54.34 54.34 17.20 17.20 17.20 0.00 0.09 0.00

Day 1 36.00 36.00 36.00 7.82 7.74 7.66 54.34 54.34 54.34 16.80 16.80 16.70 0.12 0.00 0.04

Day 4 36.00 36.00 36.00 8.16 7.91 7.87 54.34 54.34 54.34 16.70 15.10 15.00 0.00 0.00 0.00

1 Week 36.00 36.00 34.00 7.65 7.62 765.00 54.34 54.34 51.56 15.50 15.00 14.60 0.00 0.00 0.00

2 Week 36.00 36.00 36.00 8.12 8.07 8.04 57.11 54.34 54.34 15.10 15.00 14.60 0.00 0.00 0.00

3 Week  36.00 36.00 36.00 8.13 7.94 8.01 54.34 54.34 54.34 15.10 15.10 14.70 0.00 0.00 0.00

4 Week 38.00 36.00 36.00 8.12 7.98 7.95 57.11 54.34 54.34 15.30 15.20 14.80 0.00 0.00 0.00

6 Week 36.00 36.00 36.00 8.11 7.95 7.82 54.34 54.34 54.34 15.00 13.80 13.00 0.00 0.00 0.00

8 Week 38.00 36.00 36.00 8.24 8.09 8.03 57.11 54.34 54.34 13.00 13.40 12.90 0.00 0.00 0.00

12 Week 36.00 36.00 36.00 8.35 8.10 8.02 54.34 54.34 54.34 12.20 12.20 12.00 0.00 0.00 0.00

16 Week 38.00 36.00 36.00 8.06 7.95 7.91 57.11 54.34 54.34 7.00 8.00 10.00 0.00 0.00 0.04

Light Intensity (µmol/s/m²) Temperature (°C) Conductivity (mS/cm) pH Salinity

Timepoint
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a b c a b c a b c a b c a b c

Effluent water 0.20 0.20 0.20 7.96 7.56 7.23 0.45 0.46 0.46 ˗ ˗ ˗ ˗ ˗ ˗

River water 0.00 0.00 0.00 7.30 7.25 7.16 0.00 0.00 0.00 ˗ ˗ ˗ ˗ ˗ ˗

Brackish mix 9.00 3.80 4.10 7.58 7.64 7.47 15.19 6.88 7.37 ˗ ˗ ˗ ˗ ˗ ˗

Day 0 36.00 36.00 36.00 7.65 7.60 7.61 54.34 54.34 54.34 17.20 17.20 17.20 0.00 0.09 0.00

Day 1 36.00 36.00 36.00 7.82 7.74 7.66 54.34 54.34 54.34 16.80 16.80 16.70 0.12 0.00 0.04

Day 4 36.00 36.00 36.00 8.16 7.91 7.87 54.34 54.34 54.34 16.70 15.10 15.00 0.00 0.00 0.00

1 Week 36.00 36.00 34.00 7.65 7.62 765.00 54.34 54.34 51.56 15.50 15.00 14.60 0.00 0.00 0.00

2 Week 36.00 36.00 36.00 8.12 8.07 8.04 57.11 54.34 54.34 15.10 15.00 14.60 0.00 0.00 0.00

3 Week  36.00 36.00 36.00 8.13 7.94 8.01 54.34 54.34 54.34 15.10 15.10 14.70 0.00 0.00 0.00

4 Week 38.00 36.00 36.00 8.12 7.98 7.95 57.11 54.34 54.34 15.30 15.20 14.80 0.00 0.00 0.00

6 Week 36.00 36.00 36.00 8.11 7.95 7.82 54.34 54.34 54.34 15.00 13.80 13.00 0.00 0.00 0.00

8 Week 38.00 36.00 36.00 8.24 8.09 8.03 57.11 54.34 54.34 13.00 13.40 12.90 0.00 0.00 0.00

12 Week 36.00 36.00 36.00 8.35 8.10 8.02 54.34 54.34 54.34 12.20 12.20 12.00 0.00 0.00 0.00

16 Week 38.00 36.00 36.00 8.06 7.95 7.91 57.11 54.34 54.34 7.00 8.00 10.00 0.00 0.00 0.04

Light Intensity (µmol/s/m²) Temperature (°C) Conductivity (mS/cm) pH Salinity

Timepoint
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Effluent Water A 93694778 182252

Effluent Water B 131089727 267965

Effluent Water C 124475855 242912

River Water A 132343218 289118

River Water B 240188478 527636

River Water C 98543885 191782

Seawater A 154948549 311034

Seawater B 201086382 381973

HDPE 1 Day A 463841 711

HDPE 1 Day B 1185096 2402

HDPE 1 Day C 846533 1633

HDPE 1 Week A 679136 1408

HDPE 1 Week B 2541265 4039

HDPE 1 Week C 1848247 3753

LDPE 1 Day A 24921053 40083

LDPE 1 Day B 28373917 44888

LDPE 1 Day C 2263421 3482

LDPE 1 Week A 2565467 4679

LDPE 1 Week B 8257286 15623

LDPE 1 Week C 1637437 2913

PET  1 Day A 878029 1787

PET  1 Day B 810201 1653

PET 1 Week A 14765629 27185

PET 1 Week B 2614945 5220

PET 1 Week C 2351666 3147

PP 1 Day A 349355 766

PP 1 Day B 661454 1275

PP 1 Day C 5826900 9001

PP 1 Week A 6752200 13705

PP 1 Week B 9947822 22531

WGS Sample Assembled Genome Size (bp) Assembled Gene Count
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HDPE 1 Day A 463841 711
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PP 1 Day C 5826900 9001
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PP 1 Week B 9947822 22531

WGS Sample Assembled Genome Size (bp) Assembled Gene Count
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8 Week 12 Week

12 Week 16 Week
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Timepoint range

Number of significant changes to 

microbial community (p<0.05)

18

39

38

22


