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Table S1. Targets and sequences of the primers used to characterise the bacterial communities in biofilms using gPCR and amplicon sequencing

Molecular tool Primers Target Sequence (5’-3") References
P338f GCATGGCYGYCGTCAG
All bacteria (1l
P518r CGACGCCATCTTCATTCACAT
merAF ] ATTCCAGCTCCAATAGCG
qPCR Hg resistance 2l
merAR GACTACGATGGTATCTAATC
hgcAR Hg TCCGTAGGTGAACCTGCGG 3]
hgcAR  methylation TCCTCCGCTTATTGATATGC
Universal
1053F  gmall subunit GCATGGCYGYCGTCAG -
ribosomal
1319R  [RNA gene CGACGCCATCTTCATTCACAT
Amplicon sequencing  pg1oF ATTCCAGCTCCAATAGCG
Nuclear small
ribosomal 5]
subunit 18S

D978R GACTACGATGGTATCTAATC



Table S2. Taxonomic ranks of the major microorganisms living in both biofilms (B1 and B2),
as well as the number of sequences and their abundance (%) calculated with OTUs assigned to
(a) bacteria and (b) microalgae prior (TO) and after 24h (T24) exposure to Hg

The abundance was calculated by dividing the specific of number of sequences assigned to an OTU to

(@)

the total number of sequences, multiplied by 100

OTUs Number of Abundance
Phylum Class Order Family Genus Species Sequence (%)*
Proteobacteria Alphaproteobacteria Caulobacterales Caulobacteraceae Brevundimonas Unknown 57 19
Cyanobacteria Cyanophyceae Unknown Unknown Unknown Unknown 62 21
Proteobacteria Alphaproteobacteria Sphingomonadales Erythrobacteraceae Porphyrobacter Unknown 67 23
- Proteobacteria Alphaproteobacteria Rhodobacterales Hyphomonadaceae Hyphomonas Unknown 69 2.3
g Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Unknown Unknown 72 24
Proteobacteria Alphaproteobacteria Sphingomonadales Sphingomonadaceae Sphingomonas Unknown 86 2.9
Proteobacteria Betaproteobacteria Unknown Unknown Unknown Unknown 124 4.2
Proteobacteria Unknown Unknown Unknown Unknown Unknown 124 4.2
Proteobacteria Betaproteobacteria Burkholderiales Unknown Unknown Unknown 277 9.3
Proteobacteria Alphaproteobacteria Rhodobacterales Hyphomonadaceae Hyphomonas Unknown 66 2.3
Proteobacteria Alphaproteobacteria Sphingomonadales Sphingomonadaceae Sphingomonas Unknown 66 23
Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Unknown Unknown 71 2.5
Cyanobacteria Cyanophyceae Chroococcales Synechococcaceae Synechococcus Unknown 83 2.9
E Verrucomicrobia Verrucomicrobiae Verrucomicrobiales Verrucomicrobiaceae Verrucomicrobium  Unknown 84 2.9
& Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Rhodobacter Unknown 86 3.0
Proteobacteria Alphaproteobacteria Sphingomonadales Sphingomonadaceae Sphingomonas Unknown 130 4.5
Proteobacteria Betaproteobacteria Unknown Unknown Unknown Unknown 135 4.7
Proteobacteria Unknown Unknown Unknown Unknown Unknown 176 6.2
Proteobacteria Betaproteobacteria Burkholderiales Unknown Unknown Unknown 260 9.1
Proteobacteria Alphaproteobacteria Caulobacterales Caulobacteraceae Unknown Unknown 71 23
Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Unknown Unknown 71 2.3
Proteobacteria Alphaproteobacteria Sphingomonadales Sphingomonadaceae Sphingomonas Unknown 72 2.3
Proteobacteria Alphaproteobacteria Caulobacterales Caulobacteraceae Brevundimonas Unknown 97 31
?9‘ Cyanobacteria Cyanophyceae Chroococcales Synechococcaceae Synechococcus Unknown 115 37
= Proteobacteria Alphaproteobacteria Rhodobacterales Hyphomonadaceae Hyphomonas Unknown 134 43
Proteobacteria Alphaproteobacteria Sphingomonadales Sphingomonadaceae Sphingomonas Unknown 147 4.7
Proteobacteria Betaproteobacteria Unknown Unknown Unknown Unknown 176 5.6
Proteobacteria Unknown Unknown Unknown Unknown Unknown 207 6.6
Proteobacteria Betaproteobacteria Burkholderiales Unknown Unknown Unknown 284 9.0
Verrucomicrobia Verrucomicrobiae Verrucomicrobiales Verrucomicrobiaceae Verrucomicrobium = Unknown 63 15
Proteobacteria Betaproteobacteria Unknown Unknown Unknown Unknown 95 2.3
~ Proteobacteria Alphaproteobacteria Rhodobacterales Hyphomonadaceae Hyphomonas Unknown 115 2.8
;‘ Cyanobacteria Cyanophyceae Oscillatoriales Unknown Unknown Unknown 121 2.9
© Proteobacteria Unknown Unknown Unknown Unknown Unknown 292 71
Cyanobacteria Cyanophyceae Unknown Unknown Unknown Unknown 382 9.3
Proteobacteria Betaproteobacteria Burkholderiales Unknown Unknown Unknown 416 10.1

* The total number of sequences was 2974 and 2861 for B1, and 3145 and 4116 for B2, at TO and
T24h, respectively.



(b)

OTUs Number of Abundance
Phylum Class Order Familly Genus Species Sequence 6) **
Bacillariophyta Bacillariophyceae Unknown Unknown Unknown Unknown 76 2.7
Chlorophyta Chlorophyceae Sphaeropleales Mychonastaceae | Mychonastes Unknown 84 3.0
Ochrophyta Eustigmatophyceae Eustigmatales Loboceae Pseudotetraedriella  Pseudotetraedriellakamillae 95 3.4
. Bacillariophyta Fragilariophyceae Fragilariales Fragilariaceae Diatoma Diatomatenue 100 3.6
g Chlorophyta Unknown Unknown Unknown Unknown Unknown 114 4.1
- Bacillariophyta Bacillariophyceae Unknown Unknown Unknown Unknown 152 5.5
Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae  Hylodesmus Hylodesmussingaporensis 187 6.7
Ochrophyta Chrysophyceae Chromulinales Chromulinaceae Unknown Unknown 204 7.3
Chlorophyta Chlorophyceae Oedogoniales Oedogoniaceae Oedogonium Unknown 1103 39.7
Unknown Unknown Unknown Unknown Unknown Unknown 73 2.8
Ochrophyta Eustigmatophyceae Eustigmatales Loboceae Pseudotetraedriella  Pseudotetraedriellakamillae 88 33
Ochrophyta Chrysophyceae Chromulinales Chromulinaceae Unknown Unknown 92 3.5
o Chlorophyta Chlorophyceae Sphaeropleales Mychonastaceae | Mychonastes Unknown 117 4.4
g Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae  Hylodesmus Hylodesmussingaporensis 127 4.8
= Bacillariophyta Bacillariophyceae Unknown Unknown Unknown Unknown 148 5.6
Bacillariophyta Fragilariophyceae Fragilariales Fragilariaceae Diatoma Diatomatenue 232 8.8
Chlorophyta Chlorophyceae Oedogoniales Oedogoniaceae Oedogonium Unknown 290 11.0
Ochrophyta Chrysophyceae Chromulinales Chromulinaceae Unknown Unknown 947 35.9
Unknown Unknown Unknown Unknown Unknown Unknown 63 1.9
Bacillariophyta Bacillariophyceae Cymbellal Cymbellaceae Cymbell Unknown 92 2.8
g Chlorophyta Chlorophyceae Unknown Unknown Unknown Unknown 563 17.4
- Chlorophyta Chlorophyceae Oedogoniales Oedogoniaceae Oedogonium Unknown 1141 35.3
Bacillariophyta Bacillariophyceae Unknown Unknown Unknown Unknown 1381 42.6
Bacillariophyta Coscinodiscophyceae  Thalassiosirales Thalassiosiraceae  Stephanodiscus Unknown 53 2.0
Ochrophyta Chrysophyceae Chromulinales Chromulinaceae Unknown Unknown 53 2.0
Chlorophyta Chlorophyceae Sphaeropleales Scened eae  Hylode Hylodesmussingaporensis 74 2.9
25 Ochrophyta Chrysophyceae Chromulinales Chromulinaceae Unknown Unknown 195 7.5
E Unknown Unknown Unknown Unknown Unknown Unknown 280 10.8
Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Unknown 290 11.2
Bacillariophyta Bacillariophyceae Unknown Unknown Unknown Unknown 417 16.1
Chlorophyta Chlorophyceae Oedogoniales Oedogoniaceae Oedogonium Unknown 756 29.2

* The total number of sequences was 2776 and 2639 for B1, and 3240 and 2586 for B2, at TO and
T24h, respectively.
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Fig. S1. Total Hg concentration [THg] in the media as a function of exposure time for biofilms B1
(filled circle) and B2 (white circle).
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Fig. S2. Modelled IHg speciation (a) bound to humic (HA) and fulvic (FA) acids, and (b) not bound
to DOM.
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Fig. S3. Rarefaction curves from the amplicon sequencing of (a) bacteria and (b) microalgae in the
85-day-old (B1) and 127-day-old (B2) biofilms prior (T0) and after 24 h Hg exposure (T24h).
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Fig. S4. Composition of the 85-day-old (B1) and 127-day-old (B2) biofilms, prior Hg exposure (T0)
and after 24 h Hg exposure (T24h) with (a) chlorophyll content (n = 3), (b) abiotic and biotic fractions
measured with fluorescence microscopy (n = 10), (c) rRNA 16S gene copy humbers (n = 3) and (d)
merA and hgcA gene copy numbers per ng 16S gene copy numbers (n = 3). Letters indicate a
significant difference in the biofilm characteristics between exposure times obtained with Tukey’s
HSD test (p < 0.05).
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Fig. S5. Venn diagram showing the shared and specific OTUs in the 85-day-old (B1) and 127-day-
old (B2) biofilms prior (T0) and after 24 h Hg exposure (T24h) for (a) bacteria in B1, (b) bacteria in
B2, (c) microalgae in B1 and (d) microalgae in B2.
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Fig. S6. Composition of (a) the bacterial and (b) the microalgal communities in the 85-day-old (B1)
and 127-day-old (B2) biofilms prior (T0) and after 24 h Hg exposure (T24h).
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Fig. S7. Concentrations of non-extractable methylmercury {MeHg}n-ex: as a function of time in (a)
85-day-old (B1) and (b) 127-day-old (B2) biofilms.
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