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Table S1. Composition of the exposure medium PERIQUIL 
1
  39 

 40 

Component Concentration 

(mM)  

Salts 

CaCl
2
 0.20 

Ca(NO
3
)
2
 0.10 

MgSO
4
  0.15 

NaHCO
3
  1.20 

KNO
3
 0.10 

Na
2
SiO

3
 0.05 

Nutrients 

K
2
HPO

4
 5.00 x 10

-3
 

NH
4
NO

3
 0.10 

Trace elements 

CoCl
2
 5.00 x 10

-5
 

H
3
BO

3
  0.05 

Na
2
MoO

4
  8.00 x 10

-5
 

CuSO
4
  1.63 x 10

-4
 

MnCl
2
 1.22 x 10

-3
 

ZnSO
4
 1.58 x 10

-4
 

FeCl
3
 9.00 x 10

-4
 

Metal ligand 

Na
2
 EDTA  0.02 

Buffer  

MOPS (pH 

7.5) 

10.00 

NaOH 7.00 

 41 

 42 
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Table S2. Water chemistry of exposure medium sampled weekly during 21 days of exposures 48 

from all microcosms after medium exchange. * Nominal concentrations lower than those 49 

measured are likely due to the precipitation of hydroxyapatite (Ca5(PO4)3(OH)) and quartz 50 

(SiO4) as predicted by the software Visual MINTEQ v3.0 Beta (http://vminteq.lwr.kth.se/). 51 

 52 

 53 
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Table S3. Primer sequences used to amplify conserved 16S and 18S rDNA fragments for 73 

DGGE analyses.  74 

Primer Sequence Reference 

18S Euk1Af 5'−CTGGTTGATCCTGCCAG−3' 
2
 

Euk516r-GC 5'−GCCCGGGGCGCGCCCCGGGCG

GGGCGGGGGCACGGGGGGACCA

GACTTGCCCTCC−3' 

3
 

16S 341f-GC 5'−CGCCCGCCGCGCGCGGCGGGC

GGGGCGGGGGCACGGGGGGCCT

ACGGGAGGCAGCAG−3' 

4
 

907rM 5'−CCGTCAATTCMTTTGAGTTT−3' 
5
 

 75 

 76 

Table S4. Speciation of silver in the range of AgNP and AgNO3 concentrations used in the 77 

exposure medium, as calculated by Visual MINTEQ v3.0 Beta. Results show constant silver 78 

speciation within this range. 79 

 80 

 Silver  concentrations 

Silver species 0.1 µM 10 µM 

Ag
+
 52.35 % 52.96 % 

AgCl (aq) 44.55 % 43.99 % 

AgCl2
-
 1.66 % 1.60 % 

AgNH3
+
 1.15 % 1.16 % 

Ag(NH3)2
+
 0.12 % 0.12 % 

AgNO3 (aq) 0.06 % 0.06 % 

AgSO4
-
 0.10 % 0.10 % 

 81 

 82 

 83 
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Table S5. Concentration of chlorophyll a, chlorophyll b, fucoxanthin and lutein in periphyton exposed to silver. Four additional unidentified 84 

pigments (UP) were UP 1, which is similar to chlorophyll c, and UP 2 to 4, which are xanthophylls. ND = not detected. Data are means ± standard 85 

deviations (N = 3 microcosms).  86 

 87 

  
Proportion (%) 

Treatment Sampling day Chlorophyll a Chlorophyll b Fucoxanthin Lutein UP 1 UP 2 UP 3 UP 4 

Control 7 37.6 ± 1.2 21.4 ± 2.3 36.1 ± 5.5 4.9 ± 4.3 ND ND ND ND 

 21 44.3 ± 8.3 12.3 ± 3.1 17.5 ± 1.6 5.8 ± 3.5 9.9 ± 0.7 4 ± 1.1 4.7 ± 0.7 4.8 ± 0 

0.1 µM AgNP 7 42.9 ± 3.4 14.2 ± 12.4 37.8 ± 8.5 5 ± 0.7 ND ND ND ND 

 21 38.3 ± 2.1 13.9 ± 1.6 17.7 ± 3.7 6.2 ± 1.6 9.2 ± 1.2 4.1 ± 0.5 5.5 ± 1.3 5.1 ± 0.2 

1 µM AgNP 7 38.8 ± 0.9 19.9 ± 1.8 39 ± 0.6 2.3 ± 3.3 ND ND ND ND 

 21 35.4 ± 1.6 18.9 ± 4.3 15.2 ± 5.3 8.1 ± 2.5 6.5 ± 2.4 3.6 ± 0.1 7.9 ± 2.1 3.9 ± 1.1 

10 µM AgNP 7 41.5 ± 1.2 28.7 ± 2.9 26 ± 4.3 3.9 ± 0.2 ND ND ND ND 

 21 41.4 ± 3.3 19.9 ± 4.3 9.6 ± 1 9.1 ± 1.9 3.2 ± 0.6 3.9 ± 0.7 9.9 ± 1 2.9 ± 0.2 

0.1 µM AgNO3 7 41.1 ± 1.5 21.1 ± 2.3 32.8 ± 4.2 5 ± 0.6 ND ND ND ND 

 21 35.1 ± 4.6 13.6 ± 0.5 16.7 ± 0.7 7.8 ± 2.8 9.2 ± 0.3 6.2 ± 0.5 6.1 ± 0.7 5.2 ± 0.1 

 88 

 89 

 90 
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 91 

 92 

 93 

Figure S1. Diagram of the periphyton fractionation procedure to quantify the distribution of 94 

silver in EPS-associated (loosely sorbed), DMPS-exchangeable (strongly sorbed to periphyton), 95 

and non-DMPS-exchangeable (strongly associated or internalized in periphyton biomass) 96 

fractions.  97 

 98 

 99 
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 100 

Figure S2. AgNP size distributions (A) measured as the hydrodynamic diameter by 101 

nanoparticle tracking analysis (NTA) of 1 and 10 µM AgNP suspensions, and  percentage of 102 

dissolved Ag(I) (B) measured by ultrafiltration in 10 µM AgNP suspensions in fresh and 103 

conditioned medium after 0, 24, and 72 hours of exposure. The optical properties of 10 µM 104 

AgNP suspensions (C) were determined from their UV-VIS absorbance spectra in fresh (F) and 105 

conditioned (C) medium after 0, 24 and 72 hours of exposure. 106 
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 107 

Figure S3. Effects of 0.1, 1 and 10 µM AgNP and 0.1 µM AgNO3 on periphyton ash-free dry 108 

mass (AFDM) (A), photosynthetic yield (B), basal respiration (C), and the extracellular 109 

enzymes  β-glucosidase (D), alkaline phosphatase (E) and leucine aminopeptidase (F), after 7 110 

days of exposure. Different letters above the bars denote significant difference (N = 3; p < 0.05, 111 

Tukey’s test) 112 

 113 

 114 

 115 

 116 
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 117 

Figure S4. Community-level physiological profiles (CLPP) of periphyton determined by substrate-induced respiration (SIR) after 7 (A) and 21 (B) 118 

days of exposure to 0.1, 1 or 10 µM of AgNP, or to 0.1 µM of AgNO3. Data are means ± standard deviations (N= 3 microcosms). Asterisks above 119 

the bars indicate significant difference from the control (p < 0.05; Tukey’s test) for each carbon substrate tested. 120 

  121 
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