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Methods
16S and 18S rRNA gene sequencing analysis
QIIME2 (v2022.2) [1] was used to analyse the 16S and 18S rRNA gene sequences separately, including: demultiplexing, adaptor trimming using cutadapt [2], paired-end read merging using vsearch [3], with sequence quality control (read correction, chimera and low-quality reads removal) and Amplicon Sequence Variant (ASV) generation using the Deblur workflow [4] and the SILVA 138 99% reference database [5] for the 18S rRNA data. Taxonomy was assigned to 16S and 18S rRNA ASVs separately, using a naïve-Bayes approach of the scikit learn Python package[6] with the SILVA 138 nonredundant 99% reference dataset [5]. Alpha diversity metrics were generated for rarefied 16S- and 18S-ASVs (9981 and 15961 sequences, respectively), using the QIIME2 q2-diversity core-metrics-phylogenetic plugin [7]. 
Metagenomic sequencing and analysis
Library preparation for metagenomic sequencing on the Oxford Nanopore MinION Mk1c included DNA end repair (NEBNext ONT Companion Module) and barcoding (Native Barcoding Kit 24; SQK-NBD112.24). Approximately 5fmol of the resulting library was loaded onto the ONT MinION (Mk1C; FLO-MIN106) following the standard operating procedure. Sequencing was performed for 24 hours with the following parameters established in MinKnow (v22.10.5): discard reads < 200 bp and quality scores < 7, with basecalling in real-time using Guppy (v6.3.8). This resulted in ~1.5 million reads and ~6 Gbp of metagenomic sequence. Fastq reads were trimmed using BBDuk (Min. quality score 7, each end) and normalised using BBNorm. Quality-controlled reads were combined to ensure sufficient coverage of the microbial community and taxonomically annotated using Kaiju [8], co-assembled into contiguous sequences using MetaFlye [9], setting -m to 5, and contigs were binned into metagenome-assembled genomes (MAGs) using CONCOCT [10]. Functional annotations were performed using DRAM [11], and MAG completeness and contamination was determined using CheckM [12] (v1.0.18) with taxonomy assigned using the Genome Taxonomy Database [13] (GTDBtk, v 1.7.0), leveraging the KBase interactive metagenomics environment [14]. Key metabolic processes of interest, namely plastic biodegradation (PlasticDB) [15], virulence factors (VFDB) [16], and antimicrobial resistance (CARD) [17], were explored through alignment of the reads using Minimap2 [18] with default parameters. 

Discussion
Considerations for protein quantification using the Bradford Assay
[bookmark: _Hlk135835900][bookmark: _Hlk135835948]Interestingly, although our findings suggested that direct co-extraction resulted in higher DNA and protein concentrations, this did not translate to higher peptide spectra coverages or protein identification rates within the gel-free metaproteomes across the different protein search strategies. This led to the hypothesis that direct co-extraction may increase nonprotein interference with the colorimetric Bradford Assay used for protein quantification. Although the Bradford Assay specifically binds to the amino acids arginine, lysine, and histidine, nonprotein compounds producing absorbance at 595 nm can result in protein overestimation [19,20], such as polyphenols [21], polysaccharides [22], and pharmaceutical polymers [23]. As plastisphere cell extracts comprise a mixture of extracellular polymeric substances, persistent organic pollutants, and polycyclic aromatic hydrocarbons [24], it is indeed likely that interference with the Bradford Assay occurred. Herein, we confirmed protein yields via SDS-PAGE and identified an approximately 5-fold overestimation of protein concentration based on the Bradford Assay and adjusted our sample and reagent concentrations for mass spectrometry accordingly. Yet relatively low peptide spectra coverages were still observed across our protein search strategies, reflecting the well-established challenges of analysing complex environmental samples [25,26]. Indeed, peptide spectra coverages are known to vary widely between metaproteomic studies and a concerted effort has been made in recent years to address this issue within discrete ecosystems, such as soil [26], the human gut [27], and hydrothermal vents [28]. Low peptide spectra matches likely reflected the poor representation of the active taxa and their proteins in public repositories, such as Eukaryotes and uncultivated Bacteria and Archaea, as reported previously [29], and insufficient sequencing depth of the corresponding metagenome to capture the complexity of the entire microbial community [25]. Consistency between Bradford Assay quantification, relative protein yields observed using SDS-PAGE, and protein identification rates, is seldom reported in the literature. In future, we highly recommend the use of SDS-PAGE to confirm protein yields from complex plastisphere samples, even when ultimately using a gel-free protein fractionation approach. 
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