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Valence electrons:

Oxidation States:
{all conditions)

Oxic zone:
{groundwater)

Suboxic zone:
(microbially active)

Anaerobic zone:
(microbially active)

Maher, K. et al., Inorganic Chemistry 2013, 52(7), 3510-3532.
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Sources of An in the environment are various (natural and anthropogenic)

O naturally abundant
B primarily anthropogenic

[ natural and anthrapogenic

anthropogenicishort-lived

57 fissile isotope(s)
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Oxidation states : one of the most important
actinide mobility-governing factors

Pu*t > Pu3* > PuO35* > PuO}

strong complexes weak complexes

weak mobility strong mobility

different actinide behavior in the hydrosphere,
geosphere and |biosphere
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very limited study lllustration of basic morphology of mushroom
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Life cycle of P. ansergga in the lab a complete cycle (mycelial growth and sexual
Ostiole

Hestibed g N @?c;r:,,,.,,\- @) (D) weoaporsa reproduction) in the lab: 7 to 10 days at 27 ° C
ascogonium ischarge ' : T :

Fertilization
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Germination

Perithecium —
envelope
formation

Mycelium
(mat-)

o Mycelium
= 2 (matt) Xie et al., Fungal Genetics and Biology, 2018, 116
advantage Peraza Reyes L et al. Frontiers in physiology, 2013, 4: 244.

« Simplicity of culture, short life cycle and similar physiology with macro mushrooms (extrapolation)
« Expertise in the culture and the biochemistry of P. anserina
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Speciation/Localization

Speciation in the culture medium Accumulation in the mushroom

Composition Concentration (mg/L)| Concentration (M) / “wre mezium
MgSO, 250 2.08 x 1073 —2 (vf \\ \
Urea 500 8.33x1073 4 i i
Biotine 0.05 2.05x 1077
Thiamine 0.05 1.89 x 1077
Citric acid 5 2.60x107°
ZnS0, 5 3.11x 1075
CuSO, 0.25 1.56 x 107°
MnSO, 0.05 3.31x 1077
H,BO, 0.05 8.06 x 1077
Na,Mo0O,-2H,0 0.05 2.07 x 1077 iz ‘
Fe(NH,),(50,),"6H,0 1 2.55x10° Xie et al., Fungal Genetics and Biology, 2018, 116
Dextrin 5500 -

*Eu(lll) as analog of Am(I11) for the moment

culture medium of P. anserina (pH7) Microscopy / spectroscopic techniques

Theoretical speciation,
spectroscopic techniques: XAS, UV-Vis, FTIR
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10 days after inoculation

perithecia

Open the perithecia and
observe the spores

spores

Influence of Europium concentration o
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few perithecia, not mature

No spore was observed
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« Bioaccumulation of Eu estimated by
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Amount of Eu in the mycelium (mg kg'l)

1.0x10°

Calculated supposing that Eu added
initially was completely accumulated

@O

@ estimated amount of Eu (10°M Eu)
O maximum amount of Eu (10°M Eu)

A\

[EUlpo - [EU]easureg 1N the medium
related to the mycelial biomass

« The maximum amount corresponds to
the calculated amount when the
mycelium accumulate all of the Eu
present in the medium

\\

~100% accumulation
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o 0 .
Calculated from the Eu remaining ©
in the medium
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culture time (day)
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: | g @ estimated amount of Eu (10°M Eu) [EU]DO - [Eu]mesured in the medium
=~ O maximum amount of Eu (10°M Eu) lated to th lial bi
' 8.5x10° B estimated amount of Eu (5x10™*M Eu) related 1o the mycelial blomass
[ maximum amount of Eu (5x10“M Eu)
A measured amount of Eu (5x10™*M Eu)

« The maximum amount corresponds to
the calculated amount when the
mycelium accumulate all of the Eu
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. i * The amount of Eu estimated from the
5.0x10* = = 0 ~ - L medium was verified by the amount

1 O 1 . . .
5 Ox10° - ® measured directly in the mycelium: the

' mycelium effectively accumulated Eu.
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Imaging of Eu-loaded (5.10-*M Eu) mycelia by Fluorescence microscopy

== Eu: homogeneously distributed in the mycelia
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culture medium [ mycelia ] (100 mg Eu gt DW)
: | free mycelia
1 : —— Eu-loaded mycelia (10°M Eu)
: I Eu-loaded mycelia (5.10*M Eu)
| I
| I
" I
3] ) I
I S ! .
= E= . |
IS = I
= = 1373.3
X S
1408.0 1371.4
| 1 |
7 1643 1 T— M2at pH7 - |
1620 | +— 10°M Eu in M2 at pH7 | :
: +— 10”M Eu in M2 at pH6 : I 1408.0 1381.0
! I . I ! ! I - I " I I I !
1800 1700 1600 1500 1400 1300 1200 1800 1700 1600 1500 1400 1300 1200
wavenumber (cm™) wavenumber (cm™)

ATR-FTIR spectra of Eu in the culture medium (left) and Eu-loaded mycelia (right)
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Speciation/Localization

Speciation in the culture medium Accumulation in the mushroom
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Mechanisms of accumulation ?

« Speciation study: characterization by spectroscopic techniques (UV-vis spectrophotometry, XAS, and TRLIFS)

» Investigation of Eu concentration in the perithecia/spore (next month)

» Adaptation of the protocol in our laboratory for further study with uranium and neptunium.
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