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Table S1. Experimental conditions for cultivating fungi used to remove explosives, metalloids,

radionuclides, and herbicides from different media.

Pollutants Fungal Species Experimental Conditions Ref.
RDX

White Rot Fungi

Phanerochaete RDX was added after six days of culture, and [175, 176]

chrysosporium cultures were incubated for an additional 30
days at 39°C.

Fungus was grown in 10 g soil contaminated
with RDX, and cultures were incubated for an
additional 30 days at 39°C.

Phanerochaete RDX was added after two days in shake culture, [176, 177]

chrysosporium and cultures were incubated for an additional 72
h.

Cyatus pallidum RDX was added after two days in shake culture, [177]
and cultures were incubated for an additional 72
h.

Micromycetous fungi

Cunninghamella echinulate  RDX was added after two days in shake culture, [177]
and cultures were incubated for an additional 72
h.

Cladosporium resinae RDX was added after two days in shake culture, [177]
and cultures were incubated for an additional 72
h.

TNT

Wood-decaying

basidiomycetes

Fomes fomentarius® After the fourth day of culture, TNT was added, [178]
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

Heterobasidion annosum After the fourth day of culture, TNT was added, [178]
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

Hypholoma fasciculare After the fourth day of culture, TNT was added, [178]
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

Kuehneromyces mutabilis After the fourth day of culture, TNT was added, [178]
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

Laetiporus sulphureus After the fourth day of culture, TNT was added, [178]
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

Lentinula edodes After the fourth day of culture, TNT was added, [178]

and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.




Panus tigrinus

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Phellinus robustus

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Pleurotus abellatus

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Pleurotus ostreatus

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Trametes suaveolens

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Trametes versicolor

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Trametes versicolor
Sclerotium rolfsii

After the fifth day of culture, TNT was added,
and cultures were incubated at 150 rpm for an
additional four days at 30°C.

[179]

Litter-decaying
basidiomycetes

Agaricus eastivalis

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Agaricus bisporus

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Agrocybe aegerita

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Agrocybe praecox

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Clitocybe odora

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Coprinus comatus

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Lepista nebularis

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Paxillus involutus

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Stropharia rugosoannulata

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]




Stropharia rugosoannulata  Extracellular manganese peroxidase solution [180, 181]
and TNT were incubated at 160 rpm for three
days at 28°C in the dark.

White Rot Fungi

Bjerkandera adusta After six days on malt extract broth culture, TNT [182]
was added, and cultures were incubated for an
additional 12 days.

Cyathus stercoreus TNT was added to the growth medium, and [183]
cultures were incubated at 28°C for 28 days.

Gymmopilus luteofolius Mycelia were grown in the TNT soil [184]
contaminated” for 70 days.

Irpex lacteus After the fifth day of culture (YMG), TNT was [185]
added, and cultures were incubated at 130 rpm
for an additional six days at 28°C.

Nematoloma frowardii Extracellular manganese peroxidase solution [180, 181]
and TNT were incubated at 160 rpm for three
days at 28°C in the dark.

Phanerochaete After the fifth day of culture (YMG), TNT was [185]

chrysosporium added, and cultures were incubated at 130 rpm
for an additional six days at 28°C.

Phanerochaete After six days of culture, TNT was added, and [175, 176]

chrysosporium cultures were incubated for an additional 30
days at 39°C.
Fungus was grown in 10 g soil contaminated
with RDX, and cultures were incubated for an
additional 30 days at 39°C.

Phanerochaete TNT was added to the growth medium, and [183]

chrysosporium cultures were incubated at 28°C for 28 days.

Phanerochaete sordida TNT was added to the growth medium, and [183]
cultures were incubated at 28°C for 28 days.

Phanerochaete velutina Mycelia were grown in the TNT soil [184]
contaminated” for 77 days.

Phlebia brevispora TNT was added to the growth medium, and [183]
cultures were incubated at 28°C for 28 days.

Pleurotus ostreatus After the fifth day of culture (YMG), TNT was [185]
added, and cultures were incubated at 130 rpm
for an additional six days at 28°C.

Pycnoporus coccineus After the fifth day of culture (YMG), TNT was [185]
added, and cultures were incubated at 130 rpm
for an additional six days at 28°C.

Schizophyllum commune After the fifth day of culture (YMG), TNT was [185]
added, and cultures were incubated at 130 rpm
for an additional six days at 28°C.

Micromycetous fungi

Alternaria sp. After the fourth day of culture, TNT was added, [178]
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

Aspergillus niger After the fourth day of culture, TNT was added, [178]

and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.




Aspergillus niger

Fungus was cultivated:

a) sterile soil for 30 days at 30°C,

b) non-sterile soil with native microorganisms
and A. niger and Mucor sp.

[186]

Aspergillus terreus

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Aspergillus sp.

Fungal discs in 8 mL of 68 mg L-1 TNT stock
solution incubated at 25 °C, 125-130 rpm for 58
days.

[187]

Cunninghamella elegans

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Fusarium oxysporum

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Fusarium solani

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Fusarium sp.

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Mucor mucedo

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Mucor sp.

Fungi were cultivated under Czapek’s medium,
TNT added, and cultures were incubated at 200
rpm for 72h at 30°C.

[186]

Mucor sp.

Fungi were cultivated:

a) sterile soil for 30 days at 30°C.

b) nonsterile soil with native microorganisms
and A. niger and Mucor sp.

[186]

NEIH’OSPOT’LI crassa

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Penicillium frequentans

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Penicillium sp.

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Rhizoctonia solani

After the fourth day of culture, TNT was added,
and cultures were incubated at 140 rpm for an
additional six days at 24°C in the dark.

[178]

Rhizopus nigricans

TNT disappearance in malt extract broth.

[176]

Thermomyces lanuginose

A composting system with a bacterial
consortium of 55 °C agitated twice weekly for 91
days.

[176, 188]

Trichoderma viride

Fungi were cultivated under Czapek’s medium,
TNT added, and cultures were incubated at 200
rpm for 72h at 30°C.

[186]




Trichoderma viride After two days, 50 or 100 ppm TNT was added,  [189]
and cultures were incubated for three days.

Trichotecium sp. Fungi were cultivated under Czapek’s medium, [186]
TNT added, and cultures were incubated at 200
rpm for 72h at 30°C.

Plutonium

White Rot Fungi

Pleurotus ostreatus Cultivation of oyster mushrooms in soil [190]
contaminated by solutions with 239Pu and
241Am radioactive isotopes.

Uranium

Micromycetous fungi

Aphanocladium spectabilis ~ The dry biomass was incubated in aqueous [191]
solutions containing uranium (VI) in a shaker
operating at 160 rpm at varying final
concentrations for 240 minutes.

Acremonium minutisporum  The dry biomass was incubated in aqueous [191]
solutions containing uranium (VI) in a shaker
operating at 160 rpm at varying final
concentrations for 240 minutes.

Aspergillus niger Fungi were grown on a modified Czapek-Dox [192]
medium amended with glycerol 2-phosphate
(G2P) as the sole P source and uranium nitrate.

Gongronella butleri, Live biomass was weighed (0.2 g) and added to ~ [193]
sterile 50 mL falcon tubes containing 10 mL of
uranium stock solution.

Paecilomyces javanicus Fungi were grown on a modified Czapek-Dox [192]
medium amended with glycerol 2-phosphate
(G2P) as the sole P source and uranium nitrate.

Penicillium piscarium, Live biomass was weighed (0.2 g) and added to ~ [193]

Penicillium citrinum, sterile 50 mL falcon tubes containing 10 mL of

Penicillium ludwigii, uranium stock solution.

Penicillium piscarium Dead biomass was weighed (0.2 g) and added to  [194]
50 ml conical tubes containing 20 ml stock
solutions with different pH and concentration
(1,10, 25, 50, and 100 mg L).

Talaromyces amestolkiae Live biomass was weighed (0.2 g) and added to ~ [193]
sterile 50 mL falcon tubes containing 10 mL of
uranium stock solution.

2,4-D White Rot Fungi

Pleurotus ostreatus Fungus was inoculated in the medium and 2,4- [195]
D, and cultures were static incubated at 27 °C
for 18 days.

Micromycetous fungi

Aspergillus penicilloides After two days of culture, 2,4-D was added, [196]
cultures were incubated for another five days at
24°C, and the light was 1200 lux with a
photoperiod of 12 h per day.

Emericella nidulans Fungus was inoculated in the PDB medium, and [197]

cultures were incubated at 20°C for seven days,




250 rpm. 50 mg of freeze-dried mycelium was
incubated with 0.12 mM 2,4-D for 120h, 20°C.
Fungus was cultivated in the culture medium
containing 2,4-D for eight days, 250 rpm, 20°C in
the dark.

Eupenicillium spp.

Rose Bengal liquid medium 2,4-D or 2,4,5-T after
two weeks of incubation at 25 °C, a 1-mL aliquot
was centrifuged (21 880 g, 10 min), and the
supernatant was subjected to quantification.

[198]

Fusarium sp.

After seven days of culture, 2,4-D was added,
and cultures were incubated at 200 rpm for an
additional seven days at 30°C.

[199]

Mortierella isabellina

After two days of culture, 2,4-D was added,
cultures were incubated for another five days at
24°C, and the light was 1200 lux with a
photoperiod of 12 h per day.

[196]

Penicillium miczynskii

Fungus was inoculated in the PDB medium, and
cultures were incubated at 20°C for seven days,
250 rpm. 50 mg of freeze-dried mycelium was
incubated with 0.12 mM 2,4-D for 120h, 20°C.
Fungus was cultivated in the culture medium
containing 2,4-D for eight days, 250 rpm, 20°C in
the dark.

[197]

Penicillium chrysogenum

Minimum mineral liquid medium with 2,4-D
after two weeks of incubation at 30 °C, 160 rpm.

[200]

Penicillium chrysogenum

The fungus was cultivated with 2,4-D on
different media at 25 + 1-C, 160 rpm.

[201]

Rhizopus stolonifer

Minimum mineral liquid medium with 2,4-D
after two weeks of incubation at 30 °C, 160 rpm.

[200]

Rigidoporus sp.

After seven days of culture, 2,4-D was added,
and cultures were incubated at 200 rpm for an
additional seven days at 30°C.

[199]

Talaromyces spp.

Rose Bengal liquid medium 2,4-D or 2,4,5-T after
two weeks of incubation at 25 °C, a 1-mL aliquot
was centrifuged (21 880 g, 10 min), and the
supernatant was subjected to quantification.

[198]

Trichoderma koningii,

Minimum mineral liquid medium with 2,4-D
after two weeks of incubation at 30 °C, 160 rpm.

[200]

Trichoderma viride

Minimum mineral liquid medium with 2,4-D
after two weeks of incubation at 30 °C, 160 rpm.

[200]

Umbelopsis isabellina

The cultivation was performed on a rotary
shaker at 160 rpm for 24 h at 28 °C.

[202]

Verticillium sp.

After seven days of culture, 2,4-D was added,
and cultures were incubated at 200 rpm for an
additional seven days at 30 °C.

[199]

2,4,5-T

Micromycetous fungi

Eupenicillium sp. VN 5-2-
2-

Rose Bengal liquid medium 2,4-D or 2,4,5-T after
two weeks of incubation at 25 °C, a 1-mL aliquot
was centrifuged (21 880 g, 10 min), and the
supernatant was subjected to quantification.

[198]




Eupenicillium sp. VN 10-2-
2-

Rose Bengal liquid medium 2,4-D or 2,4,5-T after
two weeks of incubation at 25 °C, a 1-mL aliquot
was centrifuged (21 880 g, 10 min), and the
supernatant was subjected to quantification.

[198]

Fusarium sp.

After seven days of culture, 2,4,5-T was added,
and cultures were incubated at 200 rpm for an
additional seven days at 30°C.

[199]

Rigidoporus sp.

After seven days of culture, 2,4,5-T was added,
and cultures were incubated at 200 rpm for an
additional seven days at 30°C.

[199]

Verticillium sp.

After seven days of culture, 2,4,5-T was added,
and cultures were incubated at 200 rpm for an
additional seven days at 30°C.

[199]

TCDD

White Rot Fungi

Rigidoporus sp.

FMD21 was incubated by 28 days culture with a
start concentration of 0.5 pg TEQ/uL TCDD.

[203]

Micromycetous fungi

Absidia spinosa

A 6-m-diameter plug was placed on the MEA
plate with As, and the cultures were incubated
for seven days, 25°C in the dark.

[204]

Acidomyces acidophilus

Fungal was inoculated in LSM for 21 days at 25
°C, 110 rpm. Adsorption test was carried out
with freeze-dried biomass and 20 mL at 25 °C on
an orbital shaker at 120 rpm.

[205]

Arthroderma benhsmiae

The fungus was cultivated in a medium
amended with arsenic, and cultures were
incubated at 27 °C at 120 rpm for the first ten
days and then at stationary phase for the next 11
days.

[206]

Aspergillus clavatus

The fungus was inoculated in SAB medium
enriched with arsenic in pentavalent form as a
solution of arsenic acid for 30 days.

[207]

Aspergillus niger A

The fungus was inoculated in SAB medium
enriched with arsenic in pentavalent form as a
solution of arsenic acid for 30 days.

[207]

Aspergillus niger B

The fungus was inoculated in SAB medium
enriched with arsenic in pentavalent form as a
solution of arsenic acid for 30 days.

[207]

Aspergillus flavus

Biosorption: As (V) was added to the SAB
medium, and cultures were incubated for 30
days.

Biovolatilization (BV): volatile arsenic
metabolites from mycelial headspaces were
captured after 29 days.

[208]

Aspergillus nidulans

The fungus was cultivated in a medium
amended with arsenic, and cultures were
incubated at 27 °C at 120 rpm for the first ten
days and then at stationary phase for the next 11
days.

[206]




Aspergillus niger
Aspergillus spp.

The biosorption capacity of the immobilized
fungal biomass on the Luffa sponge was
assessed by adding arsenic (As III) in a growth
medium and the immobilized sponge in a flask,
which was incubated at 28 °C for 34 daysin a
rotary shaker.

[209]

Aspergillus oryzae,

The fungus was cultivated in a medium
amended with arsenic, and cultures were
incubated at 27 °C at 120 rpm for the first ten
days and then at stationary phase for the next 11
days.

[206]

Aspergillus ustus
Aspergillus sp.

The fungi were inoculated on a liquid medium
at 30°C for five days, and As was added to the
cultures and incubated for four more days.

[210]

Cephalotrichum nanum

A 6 m-diameter plug was placed on MEA plate
with As, and the cultures were incubated for
seven days, 25°C in the dark

[204]

Emericella sp.

The fungus was cultivated in a medium
amended with arsenic, and cultures were
incubated at 27 °C at 120 rpm for the first ten
days and then at stationary phase for the next 11
days

[206]

Eupenicillium
cinnamopurpureum

Biosorption: As in the pentavalent form, it was
added to the SAB medium, and cultures were
incubated for 30 days.

Biovolatilization (BV): volatile arsenic
metabolites from mycelial headspaces were
captured after 29 days.

[208]

Fusarium oxysporum

The spore suspension was inoculated into the
liquid PGP medium containing As(III). After the
fungal biomass was cultivated at 25 °C, 140 rpm
for five days

[211]

Fusarium oxysporum

The fungus was inoculated into the PGP
medium spiked with As(V) for 15 days

[212]

Fusarium sp.

The fungus was cultivated in a medium
amended with arsenic, and cultures were
incubated at 27 °C at 120 rpm for the first ten
days and then at stationary phase for the next 11
days

[206]

Metarhizium marquandii

A 6 m-diameter plug was placed on MEA plate
with As, and the cultures were incubated for
seven days, 25°C in the dark

[204]

Neosartorya fischeri

Biosorption: As in the pentavalent form, it was
added to the SAB medium, and cultures were
incubated for 30 days.

Biovolatilization (BV): volatile arsenic
metabolites from mycelial headspaces were
captured after 29 days.

[208]

Neocosmospora sp.

The fungus was cultivated in a medium
amended with arsenic, and cultures were
incubated at 30 °C, 120 rpm for 21 days

[213]




Penicillium janthinellum

The spore suspension was inoculated into the
liquid PGP medium containing As (III). After
the fungal biomass was cultivated at 25 °C, 140
rpm for five days

[211]

Penicillium janthinellum

The fungus was inoculated into the PGP
medium spiked with As (V) for 15 days

[212]

Penicillium glabrum

The fungus was inoculated in an SAB medium
enriched with arsenic in pentavalent form as a
solution of arsenic acid for 30 days

[207]

Penicillium sp.

The fungus was cultivated in a medium
amended with arsenic, and cultures were
incubated at 30 °C, 120 rpm for 21 days.

[213]

Purpureocillium lilacinum

A 6m-diameter plug was placed on the MEA
plate with As, and the cultures were incubated
for seven days, 25 °C in the dark.

[204]

Rhizomucor variabilis

The fungus was cultivated in a medium
amended with arsenic, and cultures were
incubated at 27 °C at 120 rpm for the first ten

days and then at stationary phase for the next 11

days.

[206]

Rhizopus sp.

The fungus was cultivated in a medium
amended with arsenic, and cultures were
incubated at 30 °C, 120 rpm for 21 days.

[213]

Sterile mycelial strain FA-
13

The fungus was cultivated in a medium
amended with arsenic, and cultures were
incubated at 30 °C, 120 rpm for 21 days.

[213]

Talaromyces wortmannii

Biosorption: As in the pentavalent form, it was
added to the SAB medium, and cultures were
incubated for 30 days.

Biovolatilization (BV): volatile arsenic
metabolites from mycelial headspaces were
captured after 29 days)

[208]

Talaromyces flavus

Biosorption: As in the pentavalent form, it was
added to the SAB medium, and cultures were
incubated for 30 days.

Biovolatilization (BV): volatile arsenic
metabolites from mycelial headspaces were
captured after 29 days.

[208]

Talaromyces sp.

The fungus grown in PDB for seven days was
washed with deionized water and transferred
into Erlenmeyer flasks containing deionized
water and various concentrations of As (III) or
As (V) (1~25 mg L1).

Inactivated mycelium was obtained from fungal

cultures grown in PDB that were dried in an
oven at 80 °C for 24 h after harvesting

[214]

Trichoderma asperellum

The spore suspension was inoculated into the
liquid PGP medium containing As (III). After
the fungal biomass was cultivated at 25 °C, 140
rpm for five days

[211]




Trichoderma asperellum

The fungus was inoculated into the PGP
medium spiked with As(V) for 15 days

[212]

Trichoderma atroviride

The fungus was cultivated in a medium
amended with As (III) at 28 °C for five days, 125
rpm

[215]

Trichoderma sp.

The fungus was cultivated in a medium
amended with arsenic, and cultures were
incubated at 30 °C, 120 rpm for 21 days

[213]

Trichophyton verrucosum

The fungus was cultivated in a medium
amended with arsenic, and cultures were
incubated at 27 °C at 120 rpm for the first ten
days and then at stationary phase for the next 11
days

[206]

Trichoderma viride

The fungus was inoculated in an SAB medium
enriched with arsenic in pentavalent form as a
solution of arsenic acid for 30 days

[207]

RDX = hexahydro 1,3,5-trinitro-1,3,5-triazine. TNT = 2,4,6-trinitro-toluene. * TNT soil
contaminated: originating from a military storage area (provided by the Construction
Establishment of Finnish Defense Administration). 2,4-D = 2,4-Dichlorophenoxyacetic acid 2,4,5-
T = 2,4,5-Trichlorophenoxyacetic acid. Orange agent = 2,4-D + 24,5-T. TCDD = 2,3,7,8-

tetraclorodibenzo-p-dioxina.
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