Supporting information

Suporting information S1. Genetic characterization of Aporrectodea caliginosa populations
Forward and reverse DNA sequencing was performed by Eurofins Genomics company and sequences were manually aligned using the BioEdit program (Hall, 1999). Molecular identification of the earthworms from HC and LC populations was carried out in three steps. First, the different haplotypes were identified using the software DNASP 6.0 (Rozas et al., 2017). Second, the haplotype sequences were compared to the Barcode of Life DataSystems database (https//www.boldsystems.org/) using the BOLD-IDS identification engine with the « Species level barcode record » option. Finally, the MEGA X software (Kumar et al., 2018) was used to determine the best substitution model (TN93+G+I) and to construct a maximum likelihood tree with 1000 bootstrap values for tree evaluation. Sequences of the COI 658 bp fragment from representatives of the Aporrectodea genus and of the A. caliginosa complex of species were obtained from Genbank : GU013824 for A. caliginosa lineage 1, JQ9088[12-17-24] HM 400430 for A caliginosa lineage 2, JQ9088[32-36-49-50] KT073937 for A. caliginosa lineage 3, JN850551 for A. trapezoides, HE611700 and FN868561 for A. nocturna, JQ908950 and FN868538 for A. longa, HE611699 and JN869893 for A. rosea. For each population the following parameters were used to estimate genetic variability: the number of haplotypes (Nh) and of polymorphic sites (S), gene diversity (Hd) and nucleotide diversity (π) (Nei, 1987). The indices were calculated with the program DNASP 6.0 (Rozas et al., 2017).


Supporting information S2. Epoxiconazole analysis in soil and earthworms
Extraction conditions. Extractions were performed using a pressurized liquid extractor ASE (Accelerated Solvent Extractor) 350 (Dionex Corporation, Sunnyvale, USA) furnished with 5 mL stainless steel cells. Up to 200 mg of sample (soil or worms) were accurately weighed (±0.3 mg) and mixed in a 25 mL beaker with 2200 mg of Celite® 545. Extraction cells were filled as follows. Two cellulose filters were placed at the bottom of each cell. Then, the mixture of sample and Celite® 545 were loaded and 25 μL of surrogate standards solution (fenpropathrin at 1 mg L−1) were added. One cellulose filter was placed at the top. Samples were extracted by pressurized liquid extraction (PLE) under optimal conditions summarized which were the following: extraction temperature: 100°C; Duration of the temperature rise (heat): 5min, extraction time (static time): 5min, number of cycles: 1; volume of solvent used to rinse the cell (as a % of the cell volume): 60%; purge time: 60s; extraction solvent: CH2Cl2. This extraction process was repeated once with fresh solvent. The two extracts were combined, transferred into clean glass tubes and concentrated to 0.5 mL at 30 °C under a nitrogen stream using a N-EVAP 111 Organomation Nitrogen Evaporator. Then the final extract was transferred to a 1.5 mL amber glass vial, spiked with 50 μL of injection tracer (TCB at 100 mg L−1) and stored at −18 °C prior to analysis by gas chromatography coupled with tandem mass spectrometry (GC/MS/MS). 
As earthworms have a high lipid content, an additional step was added after extraction to eliminate these lipids that may interfere with GC/MS/MS analysis. After extraction, the extracts were concentrated to 1 mL at 30 °C under a nitrogen stream and quantitatively transferred onto Chromabond® NH2 glass columns prewashed with 6 mL of DCM. Elution was performed with 5 mL of DCM. The extracts were afterwards concentrated to 0.5 mL at 30 °C under a nitrogen stream and proceed as soil samples.

GC/MS/MS conditions. Analyses were performed using a Trace GC Ultra coupled to a TSQ Quantum GC XLS operated in the electron impact ionization (EI) mode (70 eV) (Thermo Scientific). The GC system was equipped with a TriPlus Autosampler and a PTV injector (Programmable Temperature Vaporizing) fitted with an empty baffled glass liner. Calibration solutions and PLE extracts were injected (1 μL) in the splitless mode (with a splitless time of 2 min) according to the following temperature program: 37 °C (held for 0.1 min), ramp at 14.5 °C/s to 300 °C (held for 10 min). Helium was used as column carrier gas at a constant flow rate of 2.0 mL min−1. Chromatographic separation was performed on a Rtx-PCB capillary column (60 m length x 0.25 mm I.D., 0.25 μm film thickness) supplied by Restek (Lisses, France) with the following oven temperature program: 35 °C (held for 2 min), first ramp at 30 °C/min to 210 °C (held for 8 min) and second ramp at 8 °C/min to 300 °C (held for 18 min). The interface and ion source temperatures were fixed at 275 °C and 250 °C, respectively. The mass spectrometer (triple quadrupole) was operated in the Multiple Reaction Monitoring (MRM) mode. Dwell times ranged between 20 and 200 ms in 12 acquisition windows. The two most sensitive and specific transitions were monitored for each compound, ideally two transitions from two different precursor ions or at least two transitions from the same precursor ion.

Validation. One procedural blank sample and two controls were extracted and analyzed as regular samples for every ten samples to assess whether the samples may have been contaminated during analysis, and to check for method accuracy, respectively. The procedural blank sample consisted of 2400 mg of Celite® 545 treated in the same manner as the samples. The two controls consisted of 2400 mg of Celite® 545 with 10 and 25μl of epoxiconazole (0.5 mg L-1) added to the surface of the celite.

[bookmark: _GoBack]Supporting information S3. A. caliginosa transcriptomic analyses
RNA sequencing. RNAseq was performed at the GeT-PlaGe core facility, INRA Toulouse. RNA-seq libraries have been prepared according to Illumina’s protocols using the Illumina (San Diego, CA, USA) TruSeq Stranded mRNA sample prep kit to analyze mRNA. Briefly, mRNA was selected using poly-T beads from 2 g of total RNA. Then, RNA was fragmented to generate double stranded cDNA and adaptators were ligated to be sequenced. 11 PCR cycles were applied to amplify libraries. Library quality was assessed using a Fragment Analyser and libraries were quantified by qPCR using the Kapa Library Quantification Kit. RNA-seq analyses have been performed on an Illumina HiSeq3000 using a paired-end read length of 2x150 pb. For each sequencing lane of a flowcell, thirty libraries were pooled in equal proportions.

De novo assembly, annotation and quantification. RNA-seq libraries read quality was evaluated using FastQC (FastQC :Https://Www.Bioinformatics.Babraham.Ac.Uk/Projects/Fastqc/). Reads were de novo assembled using DRAP (Cabau et al., 2017) version 1.92 (de novo RNA- seq Assembly Pipeline) with default parameters and oases as assembler. The assembly was performed individually for one sample of each of the six treatments using runDrap. Briefly, runDrap removes read adapters, normalizes kmer abundance, assembles, filters chimeric contigs, filters contigs with low aligned read counts. Then the 6 contig sets were merged using runMeta to produce the reference contig assembly. Briefly, runMeta merges the contig sets, remove redundancy and filters contigs with low read aligned counts. The assembly quality was assessed by protein content checking with BUSCO (Seppey et al., 2019; Simão et al., 2015) version 3.0.2, by checking the species found in the NR annotation and read realignment rates. Reads were mapped back to the contigs with bwa mem (Li & Durbin, 2009) version 0.7.17 using default parameters. The alignment file was compressed, sorted, and index with samtools (Li et al., 2009) version 1.9 using view, sort, index modules. Read counts were extracted from the alignment files using samtools idxstats and merged in an expression file using unix cut and paste commands. 
Annotation has been performed using the contig nucleotide sequence and the protein sequence of the best ORF. The best ORF was extracted with TransDecoder (version 5.0.2). The contigs were aligned on NR with diamond (Buchfink et al., 2015) version 0.9.22 using -e 1e-5 parameter. Species found in the match having the lowest e-values have been counted and ranked in decreasing order. The Ensembl proteins of the four most represented species : Capitella teleta, Helobdella robusta, Lingula anatina and Crassostrea gigas were used as databases to link contigs to Gene Ontology (GO) terms through a biomart query. The ORFs were aligned on the protein databases using diamond. Contigs were also aligned to KEGG using the KAAS interface to gather pathway functional annotations.

Differential expression analysis. Differential gene expression analysis was carried out with the “edgeR” package (Robinson et al., 2010)(http://bioconductor.org/). Genes were considered to be differentially expressed when FDR < 0.05. We used the calcNormFactors, estimateDisp, estimateCommonDisp, estimateTagwiseDisp, and exactTest functions with standard parameters, in this order, as described in the edgeR user guide.

Enrichment analyses. The Gene Ontology (GO) annotations were retrieved from Ensembl protein database (Species: Capitella teleta, Helobdella robusta, Lingula anatina, Crassotrea gigas), and were formatted to fit the topGO custom format. Gene ontology (GO) term enrichment was performed using topGO (Alexa et al., 2016)(http://bioconductor.org/) using classic algorithm and the Fisher statistic. For each list of differentially-expressed genes, GO term enrichment was carried out for biological process (BP), molecular function (MF), and cellular compartment (CC). GO terms with an adjusted p-value < 0.05 were considered enriched. 

