Table 2. Main effects from the presence of ECs on the microbiome of diverse surface waters

	Class of ECs
	ECs tested
	Type of assay
	Exposure conditions
	Consequences for microbiome
	Ref.

	Pesticide
	Diuron
	Artificial streams
	· Inoculation of glass slides with biofilms scrapped from rocks (Fuirosos Stream, Spain)
· Four weeks of biofilm formation
· Up to 15 µg/L of diuron for 48h (renewed every 3 h during light cycle)
	· The mortality of diatoms increased (immediately and for 16 d after exposure)
· Immediate decrease of photosynthetic efficiency and capacity (recovered over time)
· Enhanced the specific activity of extracellular enzymes/cell (alkaline phosphatase and leucine aminopeptidase); returned to normal by one week post-exposure
	1

	Antiseptic agents/ Preservatives

	Triclosan
	Artificial streams
	· Inoculation of glass slides with biofilms scrapped from rocks (Fuirosos Stream, Spain)
· Four weeks of biofilm formation
- Up to 60 µg/L of triclosan for 48h (renewed every 3 h/ light cycle)
	· Increase mortality of diatoms (after one week post-exposure)
· Immediate increase of mortality of bacteria  (recovered one week post-exposure)
· Reduce immediately the phosphorous uptake rate (persisted until one week post-exposure)
	

	Antiseptic agents/ Preservatives
(Cont.)
	Triclosan
	Artificial streams
	· Sediment collected in 5 sites in North Shore Channel (USA)
· 6 fiber glass artificial streams in a greenhouse, inoculated with sediments from woodland site
· Biofilm formation for 2 months prior to the pulse of triclosan(12 ppm)
	· Increased the resistance of bacteria to triclosan
· Decreased the diversity of stream community at 14 and 34 d post-treatment
	2

	Pharmaceuticals
	Antibiotics detected in water river: macrolides, quinolones, sulfanamides, tetracyclines and chemoterapeutic
	Artificial streams
	· River water was collected from 3 sites and used as inoculum to grow biofilms
· Biofilms were colonized on glass slides at the bottom  of each mesocosms for 25 days
· After  the colonization period , biofilms were exposed to river water from more polluted sites for 9 days.
	· α- Proteobacteria and Acinetobacteria were more abundant in biofilms exposed to polluted water;
· Higher levels of pollution with antibiotics decreased the ratio live/dead bacteria ;
· Higher levels of pollution with antibiotics decreased the activity of extracellular peptidase and phosphatase
	3

	Pharmaceuticals (Cont.)
	Caffeine
	in situ
	· Deployed pharmaceutical-diffusing substrata (PhaDs) in 3 similarly sized streams in New York, Indiana and Maryland, USA, for 18 days
· PhaDs were filled with 2 % (w/v) agar solution amended with caffeine at 0.015 M
	· Suppressed algal biomass by 22%
· Reduced biofilm respiration by 53%
	4

	
	Cimetidine
	in situ
	· Deployed pharmaceutical-diffusing substrata (PhaDs) in 3 similarly sized streams in New York, Indiana and Maryland, USA , for 18 days
· PhaDs were filled with 2 % (w/v) agar solution amended with cimetidine at 0.015 M
	· Suppressed biofilm respiration by 51%
	4

	Pharmaceuticals (Cont.)
	Ciprofloxacin
	in situ
	· Deployed pharmaceutical-diffusing substrata (PhaDs) in 3 similarly sized streams in New York, Indiana and Maryland, USA for 18 days
· PhaDs were filled with 2 % (w/v) agar solution amended with ciprofloxacin at 0.013 M
	· Suppressed algal biomass by 4% and biofilm respiration by 91%
	

	
	Di-phenhydramine
	in situ
	· Deployed pharmaceutical-diffusing substrata (PhaDs) in 3 similarly sized streams in New York, Indiana and Maryland, USA, for 18 days
· PhaDs were filled with 2 % (w/v) agar solution amended with diphenhydramine at 0.13 M
	· Suppressed algal biomass by 22% and biofilm respiration by 63%;
· In New York, suppressed photosynthesis in autumn  by 99%;
· Altered bacterial communty: increased Pseudomonas sp. abundance and decreased the abundance of Flavobacterium sp.
	4

	Pharmaceuticals (Cont.)
	Caffeine Cimetidine Ciprofloxacin Di-phenhydramineMetformin Ranitidine
	in situ
	· Deployed pharmaceutical-diffusing substrata (PhaDs) in 3 similarly sized streams in New York, Indiana and Maryland, USA, for 18 days
· PhaDs were filled with 2 % (w/v) agar solution amended with the six water soluble pharmaceuticals  (0.012 - 0.01 5 M)
	· Decreased algal biomass by 18% and the biofilm respiration by 40%
· Decreased the photosynthesis by 88% in autumn in New York
	

	Pharmaceuticals (Cont.)
	Ibuprofen
Diclofenac
Carbamazepine
Sulfamethoxazole
Eythromycin Metoprolol
Atenolol
Gemfibrozil
Hydrochlorothiazide
	Artificial streams
	· Square ceramic tiles used as substratum for biofilm formation in the bottom of methacrylate channels
· The inoculum for biofilm formation was obtained by scrapping 10-12 cobbles from Llémena River-Spain
· Biofilm colonization for 3 weeks
· Exposure to the mixture of pharmaceuticals at  5000 ng/L
· Continuous flow or intermittent flow (1 week of interruption and flow return for 2 weeks)
	· Reduction of algal biomass
· Reduction of taxa richness (OTU)
· Increase of biofilm metabolic rates
· Increase of the number of unicellular green algae
· Algae were more sensitive to pharmaceuticals when exposed to water intermittency
· Bacteria is less sensitive to pharmaceuticals when exposed to water intermittency
	5

	Pharmaceuticals (Cont.)
	Ciprofloxacin
Erythromycin
Sulfamethoxazole
Diclofenac
Methylparaben
	Artificial stream
	· Three nutrient levels were studied (low, medium and high);
· Biofilms were formed for 20 days using epilithic (from rocks) biofilms and epipsammic (from sand) biofilms from the unpolluted segment of Llémena River (Spain) as inoculum.
· Exposure to pharmaceuticals for additional 28 days
	· Weak toxic effects after 3-4 weeks of exposure;
· Reduction of gross primary production by 16%, after 28 days of exposure;
· Reduction of community respiration by 10%, after 28 d of exposure;
· Decrease of basal fluorescence after 21 days of exposure.
	6

	Central nervous systems stimulant
	Amphetamine
	Artificial streams
	· Benthic microbes were obtained by scrubbing rocks from a forest stream to form a slurry that was added to artificial streams, allowing microbial colonization for 2 months;
· Exposure to amphetamines for 3 weeks
	· Decrease in biofilm chlorophyll a production,  greater seston ash-free dry mass  and lower seston community respiration;
· Increased the abundance of  Cloacibacterium spp. , Coconeis placentula and Reimeria uniseriata
· Decreased the abundance of Luteimonas spp.
	7

	Nanoparticles

	Silver Nanoparticles
	Artificial biofilms
	· Biofilms (organic-matter (OM) associated organisms) were formed in DECOTABs (decomposition and consumption tablets designed to study microbial decomposition in aquatic environments) containing silver nanoparticles
· DECOTABs were incubated in Petri dishes filled with 40 mL of aquarium water for 21 days
	·  Silver nanoparticles at 800 ng/L inhibited and altered the metabolic activity of the OM- associated microorganisms and consequently affected teh growth of invertebrates
· Reduction of biofilm growth
	8

	
	Silver nanoparticles
	Toxicology tests (planktonic)
	· Water from South central Ontario, Canada
· 4 concentrations (0.01; 0.02; 0.1 and 1 mg/L)
· Incubation for 5 days at 21ºC in dark
	· Silver nanoparticles at 0.01 - 1 mg/L reduced the actively respiring bacterial cells after 1 h;
· Reduction of total cell-specific bacterial production
	9

	Nanoparticles
(Cont.)
	Cerium oxide nanoparticles (combined with erythromycin)
	Toxicology tests (planktonic)
	· Chlamydomonas reinhardtii and Phaeodactylum tricornutum  were grown in filtered freshwater culture medium or F12 marine medium for two weeks;
· Exposure to cerium oxide nanoparticles and/or erythromycin for 72 h
	· Nanoparticles had protective effect, preventing erythromycin toxic effects on both microalgae
	10

	
	Titanium oxide nanoparticles
	Toxicology tests (planktonic)
	· Stream water was collected from Chicago River (Illinois) and Lake Michigan water was collected from Evanston (Illinois);
· Aeromonas hydrophila; Klebsiella sp.; Arthrobacter sp. and Bacillus subtilis were used to inoculate the collected water in microweel plates with titanium oxide nanoparticles for 1-2 hours
	· Reduction of Bacillus subtilis and Aeromonas hydrophila abundance;
· Stimulation of the growth of Arthrobacter sp. and Klesbiella sp.
	11
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