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N° Protein name Access numbera) Peptideb) IEPexp
c) MWexp

c) Putative function
1 laccase 2 Q12718 6 6.5 60 

redox reaction 
degradation of lignin 

2 laccase 2 Q12718 7 6.5 60
3 laccase 2 Q12718 15 6.5 60 

4 A chain A, active laccase 21730578 14 6.2 26 
redox reaction 

complexation with metals 
5 NI   7.3 17
6 laccase 2 Q12718 11 6.5 60  
7 laccase 2 Q12718 12 6.5 60 redox reaction
8 laccase 2 Q12718 13 6.5 60 degradation of lignin 
9 NI   7.3 17.8

10 NI   7.2 48  
11 NI   7.8 17.3 redox reaction
12 laccase 1 Q99044 13 3.2 60 degradation of lignin 
13 NI   5.4 83

14 A chain A, active laccase 21730578 10 5.7 26 
redox reaction 

complexation with metals
15 NI   5.8 34
16 laccase 2 Q12718 7 6.5 60 redox reaction 
17 NI   7.3 33 degradation of lignin 
18 NI   7.1 49  
19 NI   7.2 23.5
20 NI   6.9 27  
21 predicted protein A6R705  5.6 83 structural constituent  
22 NI   7.5 20.5 of nuclear pores 
23 NI   6.4 37
24 NI   6.9 25.3  
25 NI   6.5 38  
26 NI   7.2 25.3  
27 NI   6.5 34.5
28 NI   6.2 32.5  
29 NI   5.7 70  
30 NI   5.6 33.8  
31 NI   5.3 36
32 NI   6.8 33  
33 NI   7.3 33.5 redox reaction
34 laccase 1 Q99044 12 9.6 60 degradation of lignin 

35 A chain A, active laccase 21730578 15 5.4 26 
redox reaction 

complexation with metals 
36 histone H4 Q9HDF5 4 5 17.5 regulation and repair of DNA

37 
putative uncharacterized 

protein 
B8PEY4  7.4 25.4 hydrolase, glycosidase… 

38 NI   6.4 35 
redox reaction 

degradation of lignin 
39 laccase 2 Q12718 9 6.5 60 
40 NI   8.5 27.8 
41 laccase 2 Q12718 10 6.5 60 redox reaction 

degradation of lignin 42 laccase 2 Q12718 10 6.5 60 
43 NI   8.5 27 complexation with proteins  

and ATP 44 actine 2 Q9Y707 8 7 27.4
45 laccase 2 Q12718 7 6.5 60 redox reaction 

degradation of lignin 46 laccase 2 Q12718 8 6.5 60
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ABSTRACT
The development of relevant and sensitive tools to assess the ecotoxicity of soils contaminated by chemicals is an actual key challenge. Actual approaches

are mainly based on the expression of the genetic potentialities of microbial communities, or on the measurement of the resulting enzymatic activities.
Because multiple levels of regulation exist between these two endpoints, genomic studies to not reflect the functional biodiversity really expressed into the
soils, and enzymatic activities measurements can be submitted to interferences, thus disturbing their interpretation. Other endpoints are studied, such as
profiles of secreted proteins.

Fungal proteomics is well expanding and may provide interesting developments for our purpose. Because of the complexity of the soil ecosystem, our studies were targeted on the
extracellular proteome of the basidiomycete Trametes versicolor, a well-known strain that can be easily inoculated into the soil. Here, our objectives were to study the proteome
secreted by Trametes exposed to soil pollutants: an organic compound (Xylidine) or a metal (copper) in a two-step approach based on the use of pure liquid culture and spiked soil.
We aimed at identifying secretion profiles specific to each pollutant.
Our results obtained in liquid cultures showed global patterns of protein secretion quite similar in response to pollutants, but some differences were noticed. Protein analysis by mass
spectrometry has identified 46 well separated proteins, being essentially oxidases. Among these, two laccase isoforms were specifically induced either by Xylidine or copper. By
contrast, numerous spots remained unidentified. Data analysis revealed three groups of protein whose secretion was 1) stimulated by Xylidine, 2) suppressed by the pollutant, and 3)
overexpressed by copper. These proteomic results are in agreement with our transcriptomic and functional responses. In spiked soils inoculated with the fungus, we revealed specific
pathways in functional response to pollutants. Proteomic and transcriptomic approaches are in progress.

These preliminary results are promising and encourage us to continue our approach in soils.
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● Comparative analysis reveals 3 groups of proteins: 
- group I, spots overexpressed by  xylidine
- group Iia, spots repressed by each pollutant
- group Iib, spots overexpressed byCu

CONCLUSIONS
● Results confirm the relevance of our approach
● Results in protein expression, synthesis and activity vary in same ways in batchs and soils cosms
● The lack of information concerning sequences of fungal proteins in databases limits the use of secretion
profiles as biomarkers
● It remains necessary to improve the extraction of soil proteins and RNAs

RESULTS of BATCH EXPERIMENTS

METHODOLOGY

RESULTS of INCUBATIONS in SOIL COSMS

● 2D gels: evolution of the protein expression with Copper or xylidine exposition of T. versicolor

Modified proteins of fungal secretome (LC-MS/MS Orbitrap), (NI : unidentified)

● basidiomycete T. versicolor ATCC 32745  (Lebrun et al. (2010).
● Luvisol, silti loam pH 7,4- sand 27%, clay 17%, loam 56%- OM 1,69%

Control
Xylidine 0.3 mM
Copper 20 ppm
J0.1.2.3.7

J7

Stimulation of the 
laccase gene
expression by 

metallic and organic
pollutant

Stimulation of the 
laccase activity by 

metallic and organic
pollutant

Proteins differently
expressed

correspond to 
LACCASES

laccase I 
overexpressed by 

Copper

laccase II 
overexpressed by 

Xylidine

Stimulation of the 
laccase activity in 
soils spiked with

metallic or organic
pollutant

Decrease of amounts
of protein extracted
from soils spiked
with metallic or 

organic pollutant


