Fungi can be more effective than bacteria for the bioremediation
of marine sediments highly contaminated with heavy metals
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Supplementary Methods
Bacterial and fungal counts under epifluorescence microscopy

For the determination of the bacterial abundance, sediment aliquots were treated with pyrophosphate (5
mM final concentration) and ultrasound (three times for 1 min) [107]. Sub-samples of 1 mL were properly
diluted, stained with Acridine Orange (0.01% final concentration), filtered on Nuclepore black 0.2 pm filters,
then analysed by epifluorescence microscopy (Zeiss Axioplan microscope, 50-W lamp, 1000 x magnification).
A minimum of 20 fields and of 400 cells were counted for each slide, and counts were normalized to sediment
dry weight after desiccation (60 °C, 24 h). For the determination of fungal biomass, we used fluorescence in-
situ hybridisation (FISH) coupled with Calcofluor white staining following the procedure previously described
[108]. Briefly, sediment aliquots were fixed for 1 h in 0.2-um prefiltered and buffered formaldehyde solution
(2% vol/vol). After fixation, samples were centrifuged twice to remove formaldehyde residues and
resuspended in PBS. Then, samples were treated using 4 ml of a mix containing EDTA, Tween 80, sodium-
pyrophosphate, methanol and ultrasounds treatment to separate fungi from the sediment matrix. After
centrifugation, sediment samples were washed twice with PBS buffer and then with with increasing
concentrations of ethanol (50, 80 and 96%, for 3 min each). The sample was then suspended in 500 pl
hybridisation buffer containing 0.9M NaCl, 0.01% w/v SDS, 20mM Tris—HCI (pH 7.2), 30 %v/v formamide and
1 uM of Cy3-labeled probe PF2 (5'-CTCTGGCTTCACCCTATTC-3’) [109], then incubated for 3 h at 46 °C in the
dark. Samples were then transferred in sterile tubes containing pre-warmed washing buffer (20mM Tris—HCI
pH 8.0, 0.01% w/v SDS, 5mM EDTA, 0.112M NaCl) and incubated for 30 min at 48 °C. After centrifugation and
resuspension of the sediment samples with 0.2 um pre-filtered water, aliquots were filtered on Nuclepore
black 0.2 um filters. Filters were then stained with 0.5mM Calcofluor white and incubated in the dark for 5
min. Subsequently, filters were washed with 0.2-um pre-filtered water and analysed under epifluorescence
microscopy. The average width and cumulative length of each identified fungal structure was measured
under epifluorescence microscopy, then converted to a cylinder with halfspheres at ends, and the biovolume
was converted into fungal biomass according to the equation by Menden-Deuer and Lessard [110]: Biomass
(pg C) = 0.216 x biovolume (um?3) 0811
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Supplementary Figure S1. Bacterial and fungal abundance in preliminary tests. Reported are the values of
fungal biomass (primary y axis) and of bacterial cell counts (secondary y axis) over time in the preliminary
experimental systems set up before starting the bioremediation study, to test microbial growth under the
test conditions used in this work. Incubation tests were set up at 12.5% w/v (weight of the dry sediment to
final volume) in autoclaved 250 mL Pyrex flasks, with 150 mL final volume. For bacterial tests, 15 mL of
chemo-autotrophic Fe/S oxidizing bacteria and chemo-heterotrophic bacteria at a concentration of 1.5-2 x
108 cells mL? were inoculated at TO days. For fungal tests, 10 mg of fungal biomass was added to each
microcosm at TO days, comparing two different glucose concentrations (1 or 0.1 g L) in order to assess the
growth of the tested marine fungal strains under the more oligotrophic conditions optimal for bacterial
growth. For bacteria, the standard glucose concentration of 0.1 g L™ was always used, as previously optimized
[10]. All flasks for these preliminary tests were set up in duplicate and kept at constant temperature of 20°C
on a rotary shaker (150 rpm) (Stuart orbital incubator S510).
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