Supplementary material
to
Formation of specific bacterial assemblages on sterile polyethylene microplastic particles added to a marine aquaria system

Angel Franco1,2,3, Martin Hardt4, Jessica Reichert2,5, Patrick Schubert2,5, Peter Kämpfer1, Thomas Wilke2,5, Stefanie P. Glaeser1,2*

1 Institute for Applied Microbiology, Justus Liebig University, Giessen, Germany.
2 Corporation Center of Excellence in Marine Sciences, CEMarin, Bogotá, Colombia.
[bookmark: _GoBack]3 Bio Pilot Plant, Leibniz Institute for Natural Product Research and Infection Biology – Hans-Knöll-Institute (HKI), Jena, Germany.
4 Biomedical Research Center Seltersberg, Imaging Unit, Justus Liebig University, Giessen, Germany.
5 Institute for Animal Ecology and Systematics, Justus Liebig University, Giessen, Germany.


*Correspondence:
Dr. Stefanie P. Glaeser 
stefanie.glaeser@umwelt.uni-giessen.de

Running title: 
Bacterial communities established on microplastics 


Supplementary Methods
Quantification of Vibrio spp. 
Design of Vibrio-specific 16S rRNA gene targeting primer 
The binding specificity of the Vibrio primer system 567F (5’-GGC GTA AAG CGC ATG CAG GT-3’) and 680R (5’-GAA ATT CTA CCC CCC TCT ACA G-3’) designed by Thompson et al. (2004b) was checked through an alignment including 16S rRNA gene sequences of Vibrio spp. and closely related type strains of Vibrionaceae using MEGA7 (Kumar et al. 2016). Due the low specific binding of the primer system to those 16S rRNA gene sequences, a second set of primers was designed to test a higher specificity for Vibrio spp. by comparing conserved regions unique in the 16S rRNA gene sequences of Vibrio type strains (Supplementary Fig. A4). The primer sequences are as follows: Vibrio-744F (5’-CAG ATA CTG ACA CTC AGA TG-3’) and Vibrio-849R (5’-CGG CTC AAG GCC ACA ACC T-3’). The numbers given in the primer names represent the primer binding positions according to the 16S rRNA gene sequence of the rrnB of E. coli (Brosius et al. 1978).

Quantification of Vibrio spp. 16S rRNA gene targets by qPCR
The standard curve for qPCR quantification was obtained by PCR amplification of the 16S rRNA gene using the primer system 8F (5’-GAG TTT GAT CCT GGC TCA G-3’) and 1492R (5’-TAC CTT GTT ACG ACT T-3’) (Lane, 1991) from a cell lysate of Vibrio coralliilyticus LMG 20984T. The DNA was obtained after three freeze-thaw cycles (-20 °C and 115 °C). To generate the standard, two 100 μL-PCR reactions were performed and the size of the PCR product was controlled by 1.4 % (w/v) agarose gel electrophoresis and ethidium bromide staining. The amplified DNA fragments were purified with a PCR purification kit (Qiagen) and quantified by the Pico Green (Molecular Probes) fluorescence assay. For the qPCR amplifications the Vibrio standard DNA was used in the range of 1 × 101 to 1 × 108 targets/μL. Primers 567F/680R amplify a DNA fragment of 114 bp, and its annealing temperature is 60.2 °C as done by Oberbeckmann et al. (2018). Primers Vibrio-744F/Vibrio-849R amplify a DNA fragment of 106 bp and its annealing temperature is 52.8 °C. The ratio of Vibrio 16S rRNA gene targets/ total bacterial 16S rRNA gene targets was also calculated, using the primer system Universal-F (5’-GTG STG CAY GGY TGT CGT CA-3’) and Universal-R (5’-ACG TCR TCC MCA CCT TCC TC-3’) (Maeda et al. 2003) which amplifies a DNA fragments of 148 bp using an annealing temperature of 60 °C.
Each qPCR reaction was conducted in 96-well plates including duplicate reactions per DNA sample of MP, sediments, detritus, PA-, and FL-bacteria, the appropriate set of Vibrio standards, and DNA obtained from isolates classified as Vibrio sp., Grimontia sp., and Salinivibrio sp. (all family Vibrionaceae), used as positive and negative controls to test the specificity of the primers. The qPCR reactions included a “no template” negative control per primer set. The qPCR runs were performed in a total volume of 10 μL containing 1x of the Sso Fast EVA Green Supermix (Bio-Rad), 0.2 μM of each primer, and 1 μL of DNA template, in a CFX96 Real-Time System (Bio-Rad) under the following optimized conditions: 2 min at 98°C followed by 45 cycles of 5 seconds at 98°C and 5 seconds at the corresponding annealing temperature according to the primer set, while the melting curve was obtained in cycles of 5 seconds where the temperature increased 0.5 °C between 65 and 95 °C. All intra-tank replicates were analysed separately. DNA concentrations of the TC-DNA extracts were quantified using Pico Green with lambda DNA (Thermo Scientific) to generate a standard curve, in black 96-well plates (Greiner Bio-One) using an Infinite F200 Pro Fluorometer (Tecan; excitation 480 nm / emission 520 nm).

Clone library construction and screening
Specificity of primers 567F/680R and Vibrio-744F/Vibrio-849R was checked by cloning the products obtained by qPCR from MP, which first were reamplified in a PCR reaction with 1 × Phusion GC Buffer (Thermo Scientific), 0.2 μM of each dNTP, 0.5 μM of each primer, and 0.02 U μL-1 Phusion DNA polymerase (Thermo Scientific) to produce blunted PCR products. PCR conditions were: 98 °C for 30 sec, 34 cycles of 98 °C for 10 sec, 62 °C (for primers 567F/680) or 54 °C (for primers Vibrio-744F/Vibrio-849R) for 30 sec, and 72 °C for 15 sec, and finally 72 °C for 30 min. The PCR products were controlled in a 1.4 (w/v) agarose-gel electrophoresis, then the bands were excised and purified with a gel extraction kit (Qiagen) and the purified products were cloned into the pJET1.2/blunt Cloning Vector from the CloneJET PCR cloning kit (Thermo Scientific) following the manufacturer’s instructions but in a final volume of 10 μL. The transformation was carried out in α-select bronze competent cells (Bioline), which were grown on Luria-Bertani agar with ampicillin.
Screening of positive clones was done by colony-PCR using plasmid primers pJet1.2F (5’-CGA CTC ACT ATA GGG AGA GCG GC-3’) and pJet1.2R (5’-AAG AAC ATC GAT TTT CCA TGG CAG-3’) (Thermo Scientific) in a final volume of 10 μL including a colony of the clone, 1 × DreamTaq Buffer (Thermo Scientific), 0.2 μM of each dNTP, 0.2 μM of each primer, and 0.02 U μL-1 DreamTaq Polymerase (Thermo Scientific). PCR conditions were: 95 °C for 3 min, 32 cycles of 95 °C for 30 sec, 60 °C for 30 sec, and 72 °C for 2 min, and 72°C for 10 min. The size of PCR products was controlled by 1.4 (w/v) agarose-gel electrophoresis and the products were re-amplified in a final volume of 25 μL with the same conditions as described previously, only the number of cycles was reduced from 32 to 25. The size of PCR products were controlled once again by 1.4 (w/v) agarose-gel electrophoresis and sequenced with the primer pJet1.2F. Sequences were processed manually based on electropherograms using MEGA 7 (Kumar et al. 2016), and phylogenetic assignments were done using the EzBioCloud type strain 16S rRNA gene database (Yoon et al. 2017). The partial 16S rRNA gene sequences obtained in the analysis are listed at the appendix section, since due to their short length they could not be deposited in the GenBank.

Supplementary Tables 
Supplementary Table A1. Relative abundance of Bacteria, Archaea, chloroplast, mitochondria, and no relative sequences in the final dataset of the Illumina 16S rRNA gene amplicon sequencing.

	
	Fractions

	Sample
	Bacteria
	Archaea
	Chloroplast
	Mitochondria
	No Relative
	Total

	MP-T2
	13663
	33
	60
	0
	80
	13836

	MP-T4
	56885
	50
	100
	0
	313
	57348

	MP-T6
	20535
	29
	85
	0
	95
	20744

	Sed-T2
	124483
	93
	5325
	22
	851
	130774

	Sed-T4
	50582
	510
	1053
	5
	1391
	53541

	Sed-T6
	98746
	68
	5418
	3
	1765
	106000

	Det-T2
	120816
	91
	2355
	55
	2024
	125341

	Det-T4
	52616
	24
	6889
	4
	699
	60232

	Det-T6
	42183
	30
	2452
	3
	436
	45104

	PA-T2
	12623
	10
	1461
	23
	184
	14301

	PA-T4
	19584
	2
	1730
	19
	236
	21571

	PA-T6
	36133
	5
	3173
	13
	277
	39601

	FL-T2
	122105
	190
	582
	283
	512
	123672

	FL-T4
	176496
	29
	9
	3
	209
	176746

	FL-T6
	97306
	76
	193
	129
	319
	98023




Supplementary Table A2. Comparative analyses of bacterial assemblages present at different particle surfaces and water fractions. Pairwise comparison of sample groups (group 1 vs group 2) using PERMANOVA analysis based on a Bray-Curtis similarity matrix. P-values were calculated based on type III sums of squares and 999 permutations. Monte Carlo permutations p(MC) were calculated due to the low number of sample replicates. P values < 0.05 indicated significant differences (bold).

	Group 1
	Group 2
	PERMANOVA
	Unique perms
	Monte Carlo p values

	
	
	t
	p(perm)
	
	

	MP
	Sed
	3.1314
	0.099
	10
	0.008

	MP
	Det
	3.5759
	0.079
	10
	0.003

	MP
	PA
	2.9514
	0.12
	10
	0.014

	MP
	FL
	3.9988
	0.102
	10
	0.006

	Sed
	Det
	2.2483
	0.092
	10
	0.021

	Sed
	PA
	2.108
	0.102
	10
	0.033

	Sed
	FL
	3.7366
	0.088
	10
	0.005

	Det
	PA
	1.5185
	0.11
	10
	0.114

	Det
	FL
	3.843
	0.121
	10
	0.005

	PA
	FL
	3.1495
	0.1
	10
	0.006




Supplementary Table A3. Relative abundances calculated for the most abundant phyla for each sample. Only those phyla with a relative abundance > 0.5% in at least one of the samples are shown. 
	Phylum
	MP-T2
	MP-T4
	MP-T6
	Sed-T2
	Sed-T4
	Sed-T6
	Det-T2
	Det-T4
	Det-T6
	PA-T2
	PA-T4
	PA-T6
	FL-T2
	FL-T4
	FL-T6

	Proteobacteria
	53.0
	58.3
	52.5
	43.4
	45.7
	44.4
	48.7
	31.7
	38.4
	53.1
	53.9
	43.9
	21.3
	14.6
	59.1

	Bacteroidetes
	24.0
	22.6
	26.2
	22.2
	8.6
	15.7
	13.3
	20.9
	17.4
	16.0
	12.5
	11.4
	75.1
	84.6
	36.3

	Planctomycetes
	7.6
	9.2
	9.4
	14.8
	21.5
	19.0
	23.3
	21.1
	20.9
	10.7
	12.4
	21.3
	0.8
	0.1
	1.2

	Actinobacteria
	4.2
	4.0
	2.7
	3.6
	4.1
	4.3
	2.4
	3.5
	4.9
	4.5
	4.4
	7.2
	0.1
	0.0
	0.2

	Cyanobacteria
	3.2
	1.7
	2.6
	7.3
	4.2
	9.4
	1.9
	15.2
	9.3
	5.5
	8.5
	6.6
	0.4
	0.0
	0.5

	Firmicutes
	2.5
	0.6
	1.4
	0.9
	0.2
	0.2
	0.4
	0.4
	0.4
	0.8
	0.5
	0.6
	0.1
	0.0
	0.2

	Chloroflexi
	1.0
	1.4
	1.5
	1.3
	4.7
	1.1
	1.9
	1.8
	3.8
	1.8
	1.3
	1.8
	0.0
	0.0
	0.0

	Tenericutes
	2.0
	0.4
	1.2
	0.0
	0.0
	0.0
	0.1
	0.1
	0.1
	0.2
	0.3
	0.0
	0.1
	0.0
	0.1

	Acidobacteria
	0.6
	0.5
	0.6
	1.0
	2.9
	1.8
	0.8
	0.2
	0.5
	0.3
	0.2
	0.8
	0.0
	0.0
	0.0

	Parcubacteria
	0.5
	0.3
	0.5
	1.7
	1.3
	1.2
	0.4
	0.2
	0.1
	0.3
	0.3
	0.2
	0.4
	0.2
	0.5

	Verrucomicrobia
	0.5
	0.3
	0.3
	0.7
	1.4
	0.6
	2.4
	1.6
	1.3
	2.7
	2.2
	2.3
	0.3
	0.0
	0.4

	Saccharibacteria
	0.4
	0.1
	0.1
	0.5
	0.1
	0.6
	0.3
	0.1
	0.3
	0.8
	0.4
	0.5
	0.1
	0.0
	0.1

	Chlamydiae
	0.3
	0.1
	0.2
	0.3
	0.5
	0.2
	0.7
	1.8
	0.8
	1.1
	1.8
	0.8
	0.3
	0.2
	0.6

	SBR1093
	0.0
	0.1
	0.1
	1.3
	1.0
	0.4
	2.2
	0.8
	1.2
	1.2
	0.9
	1.9
	0.0
	0.0
	0.0

	BRC1
	0.0
	0.1
	0.0
	0.0
	0.8
	0.1
	0.1
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0




Supplementary Table A4. Relative abundances calculated for the most abundant families for each sample. Only those families with a relative abundance ≥ 0.5% in at least one of the samples are shown. 
	Family
	MP-T2
	MP-T4
	MP-T6
	Sed-T2
	Sed-T4
	Sed-T6
	Det-T2
	Det-T4
	Det-T6
	PA-T2
	PA-T4
	PA-T6
	FL-T2
	FL-T4
	FL-T6

	Rhodobacteraceae
	20.3
	24.5
	21.7
	9.1
	5.6
	10.2
	14.4
	9.2
	12.6
	23.9
	32.3
	18.5
	4.2
	12.0
	45.2

	Flavobacteriaceae
	12.9
	11.4
	16.7
	13.6
	3.0
	7.6
	5.3
	11.8
	7.5
	3.0
	3.6
	4.0
	0.5
	4.6
	3.3

	Saprospiraceae
	7.4
	6.9
	6.8
	4.2
	0.8
	4.4
	1.4
	1.3
	1.3
	5.6
	2.5
	2.2
	0.2
	0.0
	0.2

	Alteromonadaceae
	5.4
	4.6
	6.2
	0.1
	0.1
	0.2
	0.1
	0.0
	0.1
	0.2
	0.0
	0.1
	0.1
	0.0
	0.2

	Hyphomonadaceae
	4.1
	4.1
	3.0
	1.1
	0.8
	1.3
	0.4
	0.3
	0.3
	1.0
	0.3
	0.2
	0.3
	0.1
	0.2

	Planctomycetaceae
	3.5
	6.3
	6.4
	8.2
	11.3
	11.4
	17.3
	15.4
	14.4
	7.5
	8.4
	12.5
	0.5
	0.1
	0.7

	Phycisphaeraceae
	2.4
	2.1
	1.7
	3.0
	4.5
	3.9
	2.0
	2.0
	2.1
	1.3
	1.9
	3.4
	0.1
	0.0
	0.2

	Erythrobacteraceae
	2.2
	4.3
	2.2
	0.3
	0.2
	0.3
	0.4
	0.4
	0.2
	0.1
	0.1
	0.1
	0.1
	0.0
	0.0

	Mycoplasmataceae
	2.0
	0.4
	1.2
	0.0
	0.0
	0.0
	0.1
	0.1
	0.1
	0.2
	0.3
	0.0
	0.1
	0.0
	0.1

	Gammaproteobacteria
Incertae Sedis
	1.9
	1.9
	2.8
	0.5
	1.1
	0.5
	0.7
	1.0
	1.2
	0.5
	0.6
	1.1
	0.1
	0.0
	0.1

	Acidimicrobiaceae
	1.9
	1.4
	1.1
	0.8
	1.3
	0.6
	1.4
	3.1
	4.3
	1.2
	2.4
	5.5
	0.0
	0.0
	0.0

	Cyanobacteria;
SubsectionII;FamilyII
	1.8
	0.6
	2.0
	3.1
	0.2
	4.5
	0.2
	0.4
	0.4
	4.1
	1.6
	0.7
	0.0
	0.0
	0.0

	Phyllobacteriaceae
	1.8
	1.9
	1.2
	1.4
	1.4
	2.2
	2.0
	1.2
	1.8
	1.5
	0.8
	1.2
	0.3
	0.0
	0.1

	Clostridiaceae
	1.6
	0.3
	1.0
	0.0
	0.0
	0.0
	0.1
	0.1
	0.1
	0.6
	0.3
	0.2
	0.1
	0.0
	0.1

	Rhodothermaceae
	1.6
	2.0
	1.1
	0.3
	0.6
	0.3
	0.3
	0.1
	0.1
	0.1
	0.1
	0.1
	0.0
	0.0
	0.0

	Hyphomicrobiaceae
	1.4
	2.4
	1.6
	0.9
	0.7
	1.2
	0.5
	0.3
	0.4
	0.6
	0.4
	0.5
	0.1
	0.0
	0.1

	Planctomycetes;OM190
	1.2
	0.6
	1.0
	2.9
	3.9
	2.7
	3.3
	3.2
	3.9
	1.7
	2.0
	5.2
	0.1
	0.0
	0.1

	Bdellovibrionaceae
	1.0
	0.3
	0.4
	0.9
	0.6
	0.8
	0.7
	0.5
	0.7
	0.4
	0.3
	0.4
	0.3
	0.0
	0.5

	Xanthomonadales;JTB255
marine benthic group
	0.9
	0.5
	1.3
	6.4
	8.9
	5.4
	3.2
	2.0
	2.8
	1.2
	1.1
	2.9
	0.0
	0.0
	0.1

	Cyanobacteria;
SubsectionI;FamilyI
	0.8
	0.6
	0.3
	1.8
	2.8
	2.8
	1.3
	12.8
	7.0
	0.8
	6.1
	5.1
	0.0
	0.0
	0.1

	Caldilineaceae
	0.7
	1.3
	1.4
	1.0
	0.7
	0.6
	1.1
	1.7
	3.6
	1.2
	1.1
	1.2
	0.0
	0.0
	0.0

	Flammeovirgaceae
	0.7
	0.3
	0.5
	3.0
	3.2
	1.8
	5.1
	6.3
	6.4
	3.1
	2.8
	3.3
	0.6
	0.1
	0.6

	Bacteriovoracaceae
	0.6
	0.1
	0.3
	0.1
	0.1
	0.0
	0.2
	0.3
	0.3
	0.2
	0.1
	0.1
	0.6
	0.0
	0.5

	Parcubacteria
	0.5
	0.3
	0.5
	1.7
	1.3
	1.2
	0.4
	0.2
	0.1
	0.3
	0.3
	0.2
	0.4
	0.2
	0.5

	Rhodospirillaceae
	0.5
	0.9
	0.5
	2.7
	3.6
	3.1
	1.2
	0.5
	0.6
	0.7
	0.4
	0.6
	0.4
	0.0
	0.4

	Salinisphaeraceae
	0.4
	0.7
	0.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.1
	0.0
	0.0
	0.0
	0.0

	Cryomorphaceae
	0.4
	0.2
	0.1
	0.4
	0.6
	0.2
	1.0
	0.8
	1.1
	2.2
	2.8
	0.9
	73.6
	79.8
	32.0

	Sphingomonadaceae
	0.4
	1.4
	0.5
	0.5
	0.5
	0.7
	0.9
	1.5
	0.9
	0.6
	0.8
	0.5
	0.1
	0.0
	0.0

	Rhodobiaceae
	0.4
	0.5
	0.3
	1.0
	1.2
	1.9
	0.5
	0.4
	0.7
	0.9
	0.9
	1.4
	0.1
	0.0
	0.1

	Burkholderiaceae
	0.3
	0.2
	0.2
	0.4
	0.1
	0.2
	0.2
	0.0
	0.0
	0.6
	0.2
	0.1
	0.2
	0.0
	0.1

	Halieaceae
	0.3
	0.3
	0.6
	1.1
	0.8
	0.2
	5.0
	1.6
	1.9
	1.7
	1.2
	2.4
	0.2
	0.1
	0.0

	Spongiibacteraceae
	0.3
	0.1
	0.1
	0.4
	0.2
	0.1
	1.3
	0.5
	0.5
	0.7
	0.1
	0.3
	0.3
	0.0
	0.2

	Arenicellaceae
	0.3
	0.2
	0.1
	0.1
	0.0
	0.6
	0.1
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Cellvibrionaceae
	0.2
	0.3
	0.1
	0.8
	0.3
	0.2
	0.5
	0.3
	0.3
	1.2
	0.3
	0.2
	1.1
	0.1
	0.9

	Cyanobacteria;
SubsectionIII;FamilyI
	0.2
	0.3
	0.0
	2.0
	0.9
	1.7
	0.3
	1.7
	1.7
	0.5
	0.6
	0.8
	0.0
	0.0
	0.0

	Simkaniaceae
	0.2
	0.1
	0.2
	0.1
	0.3
	0.1
	0.1
	0.8
	0.4
	0.6
	1.0
	0.4
	0.2
	0.1
	0.4

	Parvularculaceae
	0.2
	0.6
	0.3
	0.7
	0.8
	0.6
	0.1
	0.2
	0.1
	0.1
	0.1
	0.1
	0.0
	0.0
	0.1

	Lactobacillaceae
	0.2
	0.0
	0.0
	0.5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Granulosicoccaceae
	0.2
	0.1
	0.2
	2.3
	0.9
	1.8
	0.4
	0.2
	0.3
	0.3
	0.4
	0.3
	0.1
	0.0
	0.1

	Oceanospirillaceae
	0.1
	0.1
	0.3
	0.3
	0.7
	0.3
	0.4
	0.3
	0.2
	0.5
	0.7
	0.4
	0.8
	0.9
	0.4

	Desulfomicrobiaceae
	0.1
	0.1
	0.1
	0.2
	0.2
	0.0
	0.9
	0.9
	0.2
	3.3
	3.7
	0.9
	0.9
	0.7
	0.1

	Vibrionaceae
	0.1
	0.0
	0.0
	0.3
	0.2
	0.0
	1.4
	1.1
	1.1
	2.4
	2.3
	0.7
	5.1
	0.2
	1.8

	Oligoflexaceae
	0.1
	0.1
	0.0
	0.1
	0.3
	0.1
	0.2
	0.8
	0.2
	0.1
	0.2
	0.1
	0.3
	0.0
	0.7

	Verrucomicrobiaceae
	0.1
	0.1
	0.1
	0.2
	0.2
	0.1
	0.6
	0.2
	0.2
	0.7
	0.3
	0.5
	0.0
	0.0
	0.0

	Chloroflexi
	0.1
	0.0
	0.0
	0.0
	3.8
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0

	Anaerolineaceae
	0.1
	0.1
	0.0
	0.1
	0.1
	0.1
	0.7
	0.1
	0.2
	0.3
	0.1
	0.3
	0.0
	0.0
	0.0

	Nannocystaceae
	0.1
	0.0
	0.1
	0.4
	0.2
	0.3
	0.2
	0.7
	0.4
	0.4
	0.4
	0.2
	0.0
	0.0
	0.1

	Puniceicoccaceae
	0.0
	0.0
	0.0
	0.2
	0.3
	0.1
	0.6
	0.3
	0.1
	0.3
	0.1
	0.1
	0.1
	0.0
	0.1

	Mycobacteriaceae
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.1
	1.6
	0.6
	0.5
	0.0
	0.0
	0.0

	Parachlamydiaceae
	0.0
	0.0
	0.0
	0.1
	0.1
	0.0
	0.5
	0.8
	0.3
	0.3
	0.4
	0.2
	0.1
	0.0
	0.1

	Endozoicomonadaceae
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.1
	0.1
	0.1
	1.9
	1.8
	0.7
	0.9
	0.1
	2.1

	Sandaracinaceae
	0.0
	0.0
	0.0
	0.7
	0.3
	0.8
	0.6
	0.7
	0.9
	0.3
	0.8
	1.4
	0.1
	0.0
	0.1

	Microbulbiferaceae
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.4
	0.5
	0.8
	0.1
	0.2
	0.3
	0.0
	0.0
	0.0

	Legionellaceae
	0.0
	0.1
	0.0
	0.1
	0.3
	0.0
	0.2
	0.8
	0.3
	0.3
	0.6
	0.2
	0.0
	0.0
	0.1

	Iodidimonadaceae
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.1
	0.2
	0.3
	0.4
	0.7
	1.1

	Blastocatellaceae
	0.0
	0.0
	0.0
	0.3
	0.2
	0.5
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Rubritaleaceae
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.2
	0.2
	0.3
	0.6
	0.5
	0.5
	0.1
	0.0
	0.1




Supplementary Table A5. Absolute quantification of Vibrio spp. and Bacteria 16S rRNA gene targets in the bacterial assemblages associated to MP, Sed, Det, PA, and FL, determined by qPCR.
	Source
	Primer set
	16S rRNA gene copies / ng DNA
	Vibrio 16S rRNA gene copies / Bacteria 16S rRNA gene copies

	MP
	567F/680R
	8.0 × 103
	0.06

	Sed
	567F/680R
	6.3 × 102
	0.004

	Det
	567F/680R
	1.8 × 103
	0.02

	PA
	567F/680R
	6.7 × 103
	0.04

	FL
	567F/680R
	4.3 × 104
	0.1

	MP
	Vibrio-744F/Vibrio-849R
	1.2 × 104
	0.07

	Sed
	Vibrio-744F/Vibrio-849R
	4.2 × 102
	0.003

	Det
	Vibrio-744F/Vibrio-849R
	1.2 × 103
	0.01

	PA
	Vibrio-744F/Vibrio-849R
	3.7 × 103
	0.02

	FL
	Vibrio-744F/Vibrio-849R
	1.5 × 104
	0.03

	MP
	Univ-F/Univ-R
	2.3 × 105
	

	Sed
	Univ-F/Univ-R
	1.7 × 105
	

	Det
	Univ-F/Univ-R
	1.2 × 105
	

	PA
	Univ-F/Univ-R
	1.8 × 105
	

	FL
	Univ-F/Univ-R
	6.9 × 105
	




Supplementary Table A6. Taxonomic assignment of the clones generated with the DNA fragments produced by qPCR from MP using the primers sets 567F/680R and Vibrio-744F/Vibrio-849R.
	Clone
	Primer set
	Closest related type strain
	Similarity
(%)
	Acc. Number

	C1-567F
	567F/680R
	Vibrio sinaloensis CAIM 797T
	99.12
	DQ451211

	C2-567F
	567F/680R
	Vibrio sinaloensis CAIM 797T
	99.12
	DQ451211

	C3-567F
	567F/680R
	Enterobacter mori LMG 25706T
	95.65
	GL890774

	C4-567F
	567F/680R
	Grimontia celer 96-237T
	97.37
	LT160079

	C6-567F
	567F/680R
	Grimontia celer 96-237T
	98.25
	LT160079

	C8-567F
	567F/680R
	Vibrio sagamiensis LC2-047T
	97.37
	AB428909

	C10-567F
	567F/680R
	Vibrio sagamiensis LC2-047T
	97.37
	AB428909

	C17-567F
	567F/680R
	Vibrio sinaloensis CAIM 797T
	100.00
	DQ451211

	C21-567F
	567F/680R
	Vibrio pelagius CECT 4202T
	100.00
	AJ293802

	C22-567F
	567F/680R
	Photobacterium angustum ATCC 25915T
	95.61
	D25307

	C28-567F
	567F/680R
	Vibrio neocaledonicus NC470T
	97.37
	JQ934828

	C29-567F
	567F/680R
	Vibrio neocaledonicus NC470T
	97.37
	JQ934828

	C35-567F
	567F/680R
	Vibrio neocaledonicus NC470T
	99.12
	JQ934828

	C36-567F
	567F/680R
	Vibrio sinaloensis CAIM 797T
	100.00
	DQ451211

	C39-567F
	567F/680R
	Grimontia celer 96-237T
	98.25
	LT160079

	C40-567F
	567F/680R
	Grimontia celer 96-237T
	98.25
	LT160079

	C50-567F
	567F/680R
	Grimontia celer 96-237T
	97.37
	LT160079

	C2-744F
	Vibrio-744F/Vibrio-849R
	Vibrio gazogenes ATCC 29988T
	96.00
	X74705

	C3-744F
	Vibrio-744F/Vibrio-849R
	Vibrio gazogenes ATCC 29988T
	97.17
	X74705

	C4-744F
	Vibrio-744F/Vibrio-849R
	Vibrio gazogenes ATCC 29988T
	95.28
	X74705

	C5-744F
	Vibrio-744F/Vibrio-849R
	Vibrio gazogenes ATCC 29988T
	97.17
	X74705

	C7-744F
	Vibrio-744F/Vibrio-849R
	Vibrio rarus RW22T
	97.14
	DQ914239

	C8-744F
	Vibrio-744F/Vibrio-849R
	Vibrio gazogenes ATCC 29988T
	98.11
	X74705

	C12-744F
	Vibrio-744F/Vibrio-849R
	Vibrio gazogenes ATCC 29988T
	98.11
	X74705

	C15-744F
	Vibrio-744F/Vibrio-849R
	Vibrio gazogenes ATCC 29988T
	96.23
	X74705

	C18-744F
	Vibrio-744F/Vibrio-849R
	Vibrio gazogenes ATCC 29988T
	98.11
	X74705

	C22-744F
	Vibrio-744F/Vibrio-849R
	Vibrio gazogenes ATCC 29988T
	98.11
	X74705

	C25-744F
	Vibrio-744F/Vibrio-849R
	Vibrio gazogenes ATCC 29988T
	96.23
	X74705

	C28-744F
	Vibrio-744F/Vibrio-849R
	Vibrio gazogenes ATCC 29988T
	95.28
	X74705

	C29-744F
	Vibrio-744F/Vibrio-849R
	Vibrio gazogenes ATCC 29988T
	95.28
	X74705

	C32-744F
	Vibrio-744F/Vibrio-849R
	Vibrio gazogenes ATCC 29988T
	97.17
	X74705

	C34-744F
	Vibrio-744F/Vibrio-849R
	Vibrio gazogenes ATCC 29988T
	98.11
	X74705

	C41-744F
	Vibrio-744F/Vibrio-849R
	Vibrio palustris EAod9T
	98.11
	KU320862

	C44-744F
	Vibrio-744F/Vibrio-849R
	Vibrio gazogenes ATCC 29988T
	98.11
	X74705





Supplementary Figures 

[image: ]

Supplementary Figure A1. Graphic description of the experimental tanks. Microplastic particles (MP), sandy sediments, detritus, particle-asociated (PA) and free-living (FL) water associated bacterial communities. Water circulation system is not shown. PA and FL fractions are indicated by SybrGreen I staining of bacteria from water fractions after collection on membrane filters. 1000-fold magnification. 

[image: ]


Supplementary Figure A2. UPGMA clustering (a) and NMDS plots (b) based on based community fingerprint patterns of MP, sediments, detritus, and free-living bacterial assemblages generated by bacterial 16S rRNA gene based PCR-DGGE. For each type of particle, four intra-replicates of three independent tanks (T2, T4, T6) were investigated in parallel; three replicates were used for particle free water fraction. UPGMA clustering was performed in GelCompair and based on a Pearson  correlation based dissimilarity matrix. NMDS plots were generated in PAST 3 and based on a Bray-Curtis index based similarity matrix.  The stress value is presented in the lower right corner of the NMDS plot. Bonferroni corrected p-value = 0.0006. M: Microplastics; S, sediment, D: detritus; and W: particle free water fraction. Tank (T), number 2, 4, and 6.


[image: ]

Supplementary Figure A3. Fraction of combined 16S rRNA genes sequences in Illumina amplicon data representing Bacteria, Archaea, chloroplast, mitochondria, and those which were not related to any taxa (non relative sequences). 

[image: ]

Supplementary Figure A4. Comparison of the binding regions of the two primer sets used in this study, to the DNA of the 16S rRNA gene of Vibrio spp. type strains and related type strain species of the family Vibrionaceae. The direction of all DNA sequences is 5´ - 3´.
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567F - - - - - - - - - - G G C G T A A A G C G C A T G C A G G T - - - - - - - - - -
Vibrio caribbeanicus  AEIU01000064 G G A A T T A C T G . . . . . . . . . . . . . . . . . . . . G G T T T G T T A A
Vibrio coralliilyticus  ACZN01000020 G G A A T T A C T G . . . . . . . . . . . . . . . . . . . . G G T T T G T T A A
Vibrio fortis  AJ514916 G G A A T T A C T G . . . . . . . . . . . . . . . . . . . . G G T T T G T T A A
Vibrio harveyi  BCUF01000119 G G A A T T A C T G . . . . . . . . . . . . . . . . . . . . G G T T T G T T A A
Vibrio japonicus LC143378 G G A A T T A C T G . . . . . . . . . . . . . . . . . . . . G G T G T G T T A A
Vibrio neocaledonicus  JQ934828 G G A A T T A C T G . . . . . . . . . . . . . . . . . . . . G G T T T G T T A A
Vibrio owensii  JPRD01000038 G G A A T T A C T G . . . . . . . . . . . . . . . . . . . . G G T T T G T T A A
Vibrio parahaemolyticus  BBQD01000032 G G A A T T A C T G . . . . . . . . . . . . . . . . . . . . G G T T T G T T A A
Vibrio shilonii ABCH01000080 G G A A T T A C T G . . . . . . . . . . . . . . . . . . . . G G T T C G T T A A
Grimontia indica  ANFM02000053 G G A A T T A C T G . . . . . . . . . . . . . . . . . . . C G G T C T G T T A A
Salinivibrio sharmensis  AM279734 G G A A T T A C T G . . . . . . . . . . . . . . . . . . . C G G T T T G T T A A



680R - - - - - - - - - - C T G T A G A G G G G G G T A G A A T T T C - - - - - - - -
Vibrio caribbeanicus  AEIU01000064 G A C T A G A G T A . . . . . . . . . . . . . . . . . . . . . . A G G T G T A G
Vibrio coralliilyticus  ACZN01000020 G A C T A G A G T A . . . . . . . . . . . . . . . . . . . . . . A G G T G T A G
Vibrio fortis  AJ514916 A A C T A G A G T A . . . . . . . . . . . . . . . . . . . . . . A G G T G T A G
Vibrio harveyi  BCUF01000119 G A C T A G A G T A . . . . . . . . . . . . . . . . . . . . . . A G G T G T A G
Vibrio japonicus LC143378 G A C T A G A G T A . . . . . . . . . . . . . . . . . . . . . . A G G T G T A G
Vibrio neocaledonicus  JQ934828 G A C T A G A G T A . . . . . . . . . . . . . . . . . . . . . . A G G T G T A G
Vibrio owensii  JPRD01000038 G A C T A G A G T A . . . . . . . . . . . . . . . . . . . . . . A G G T G T A G
Vibrio parahaemolyticus  BBQD01000032 G A C T A G A G T A . . . . . . . . . . . . . . . . . . . . . . A G G T G T A G
Vibrio shilonii ABCH01000080 G A C T A G A G T A . . . . . . . . . . . . . . . . . . . . . . A G G T G T A G
Grimontia indica  ANFM02000053 G - C T A G A G T C T . . . . . . . . . . . . . . . . . . . . . A G G T G T A G
Salinivibrio sharmensis  AM279734 G G C T A G A G T C T . . . . . . . . . . . . . . . . . . . . . A G G T G T A G



Vibrio-744F - - - - - - - - - - C A G A T A C T G A C A C T C A G A T G - - - - - - - - - -
Vibrio caribbeanicus  AEIU01000064 G C C C C C T G G A . . . . . . . . . . . . . . . . . . . . C G A A A G C G T G
Vibrio coralliilyticus  ACZN01000020 G C C C C C T G G A . . . . . . . . . . . . . . . . . . . . C G A A A G C G T G
Vibrio fortis  AJ514916 G C C C C C T G G A . . . . . . . . . . . . . . . . . . . . C G A A A G C G T G
Vibrio harveyi  BCUF01000119 G C C C C C T G G A . . . . . . . . . . . . . . . . . . . . C G A A A G C G T G
Vibrio japonicus LC143378 G C C C C C T G G A . . . . . . . . . . . . . . . . . . . . C G A A A G C G T G
Vibrio neocaledonicus  JQ934828 G C C C C C T G G A . . . . . . . . . . . . . . . . . . . . C G A A A G C G T G
Vibrio owensii  JPRD01000038 G C C C C C T G G A . . . . . . . . . . . . . . . . . . . . C G A A A G C G T G
Vibrio parahaemolyticus  BBQD01000032 G C C C C C T G G A . . . . . . . . . . . . . . . . . . . . C G A A A G C G T G
Vibrio shilonii ABCH01000080 G C C C C C T G G A . . . . . . . . . . . . . . . . . . . . C G A A A G C G T G
Grimontia indica  ANFM02000053 G C C C C C T G G A . . A . G . . . . . . G . . . . . . . . C G A A A G C G T G
Salinivibrio sharmensis  AM279734 G C C C C C T G G A . . A . G . . . . . . G . . . . . . . . C G A A A G C G T G



Vibrio-849R - - - - - - - - - - A G G T T G T G G C C T T G A G C C G - - - - - - - - - - -
Vibrio caribbeanicus  AEIU01000064 G T C T A C T T G G . . . . . . . . . . . . . . . . . . . T G G C T T T C G G A
Vibrio coralliilyticus  ACZN01000020 G T C T A C T T G G . . . . . . . . . . . . . . . . . . . T G G C T T T C G G A
Vibrio fortis  AJ514916 G T C T A C T T G G . . . . . . . . . . . . . . . . . . . T G G C T T T C G G A
Vibrio harveyi  BCUF01000119 G T C T A C T T G G . . . . . . . . . . . . . . . . . . . T G G C T T T C G G A
Vibrio japonicus LC143378 G T C T A C T T G G . . . . . . . . . . . . . . . . . . . T G G C T T T C G G A
Vibrio neocaledonicus  JQ934828 G T C T A C T T G G . . . . . . . . . . - . . . . . . . . T G G C T T T C G G A
Vibrio owensii  JPRD01000038 G T C T A C T T G G . . . . . . . . . . . . . . . . . . . T G G C T T T C G G A
Vibrio parahaemolyticus  BBQD01000032 G T C T A C T T G G . . . . . . . . . . . . . . . . . . . T G G C T T T C G G A
Vibrio shilonii ABCH01000080 G T C T A C T T G G . . . . . . . . . . . . . . . . . . . T G G C T T T C G G A
Grimontia indica  ANFM02000053 G T C T A C T T G G . . . C . . . A . T . . . . . A . T . T G G C T T T C G G A
Salinivibrio sharmensis  AM279734 G T C T A C T T G G . . . . . . A . . T T . A A G A . T T T G G C T T T C G G C










567F ----------GGCGTAAAGCGCATGCAGGT----------

Vibrio caribbeanicus AEIU01000064 GGAATTACTG....................GGTTTGTTAA

Vibrio coralliilyticus ACZN01000020 GGAATTACTG....................GGTTTGTTAA

Vibrio fortis AJ514916 GGAATTACTG....................GGTTTGTTAA

Vibrio harveyi BCUF01000119 GGAATTACTG....................GGTTTGTTAA

Vibrio japonicus LC143378 GGAATTACTG....................GGTGTGTTAA

Vibrio neocaledonicus JQ934828 GGAATTACTG....................GGTTTGTTAA

Vibrio owensii JPRD01000038 GGAATTACTG....................GGTTTGTTAA

Vibrio parahaemolyticus BBQD01000032GGAATTACTG....................GGTTTGTTAA

Vibrio shilonii ABCH01000080 GGAATTACTG....................GGTTCGTTAA

Grimontia indica ANFM02000053 GGAATTACTG...................CGGTCTGTTAA

Salinivibrio sharmensis AM279734 GGAATTACTG...................CGGTTTGTTAA

680R ----------CTGTAGAGGGGGGTAGAATTTC--------

Vibrio caribbeanicus AEIU01000064 GACTAGAGTA......................AGGTGTAG

Vibrio coralliilyticus ACZN01000020 GACTAGAGTA......................AGGTGTAG

Vibrio fortis AJ514916 AACTAGAGTA......................AGGTGTAG

Vibrio harveyi BCUF01000119 GACTAGAGTA......................AGGTGTAG

Vibrio japonicus LC143378 GACTAGAGTA......................AGGTGTAG

Vibrio neocaledonicus JQ934828 GACTAGAGTA......................AGGTGTAG

Vibrio owensii JPRD01000038 GACTAGAGTA......................AGGTGTAG

Vibrio parahaemolyticus BBQD01000032GACTAGAGTA......................AGGTGTAG

Vibrio shilonii ABCH01000080 GACTAGAGTA......................AGGTGTAG

Grimontia indica ANFM02000053 G-CTAGAGTCT.....................AGGTGTAG

Salinivibrio sharmensis AM279734 GGCTAGAGTCT.....................AGGTGTAG

Vibrio-744F ----------CAGATACTGACACTCAGATG----------

Vibrio caribbeanicus AEIU01000064 GCCCCCTGGA....................CGAAAGCGTG

Vibrio coralliilyticus ACZN01000020 GCCCCCTGGA....................CGAAAGCGTG

Vibrio fortis AJ514916 GCCCCCTGGA....................CGAAAGCGTG

Vibrio harveyi BCUF01000119 GCCCCCTGGA....................CGAAAGCGTG

Vibrio japonicus LC143378 GCCCCCTGGA....................CGAAAGCGTG

Vibrio neocaledonicus JQ934828 GCCCCCTGGA....................CGAAAGCGTG

Vibrio owensii JPRD01000038 GCCCCCTGGA....................CGAAAGCGTG

Vibrio parahaemolyticus BBQD01000032GCCCCCTGGA....................CGAAAGCGTG

Vibrio shilonii ABCH01000080 GCCCCCTGGA....................CGAAAGCGTG

Grimontia indica ANFM02000053 GCCCCCTGGA..A.G......G........CGAAAGCGTG

Salinivibrio sharmensis AM279734 GCCCCCTGGA..A.G......G........CGAAAGCGTG

Vibrio-849R ----------AGGTTGTGGCCTTGAGCCG-----------

Vibrio caribbeanicus AEIU01000064 GTCTACTTGG...................TGGCTTTCGGA

Vibrio coralliilyticus ACZN01000020 GTCTACTTGG...................TGGCTTTCGGA

Vibrio fortis AJ514916 GTCTACTTGG...................TGGCTTTCGGA

Vibrio harveyi BCUF01000119 GTCTACTTGG...................TGGCTTTCGGA

Vibrio japonicus LC143378 GTCTACTTGG...................TGGCTTTCGGA

Vibrio neocaledonicus JQ934828 GTCTACTTGG..........-........TGGCTTTCGGA

Vibrio owensii JPRD01000038 GTCTACTTGG...................TGGCTTTCGGA

Vibrio parahaemolyticus BBQD01000032GTCTACTTGG...................TGGCTTTCGGA

Vibrio shilonii ABCH01000080 GTCTACTTGG...................TGGCTTTCGGA

Grimontia indica ANFM02000053 GTCTACTTGG...C...A.T.....A.T.TGGCTTTCGGA

Salinivibrio sharmensis AM279734 GTCTACTTGG......A..TT.AAGA.TTTGGCTTTCGGC
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