Supplementary Figure legends
Supplementary Figure 1 Area-Proportional Venn’s diagram, summarizing gene identifiers overlapping between 129Sv and C57 transgenic mice at the presymptomatic, onset, symptomatic and endstage of the disease. Red and blue arrows represent upregulated and downregulated genes, respectively. 
[bookmark: OLE_LINK1]Supplementary Figure 2 Gene Ontology (GO) Cellular Processes. The histograms tabulate the distributions of GO cellular processes showing the top ten most significant results by comparing the whole list of  transcripts with altered expression of both transgenic mice at disease onset [C57-SOD1G93A MNs (n = 1194); 129Sv-SOD1G93A MNs (n = 1755)]. The results are ranked by the –log (Fisher’s exact P-value). Histograms: blue-white striped, processes derived by common genes between the two transgenic mouse strains; white, processes derived by similar genes between the two transgenic mouse strains; orange, processes unique for C57-SOD1G93A mice; blue, processes unique for 129Sv-SOD1G93A mice. 
Supplementary Figure 3a Schematic representation of Cytokine-Cytokine Receptor Interaction KEGG pathway in C57-SOD1G93A MNs at disease onset. KEGG pathway has been automatically generated (Fisher’s exact test, P-value: 3.3E-6) by uploading in DAVID the whole list of  transcripts with altered expression in C57-SOD1G93A MNs (n = 1194) at disease onset. A red star and fold change are reported next to each gene with altered expression as depicted  in Supplementary Table 2. 
Supplementary Figure 3b Schematic representation of Cytokine-Cytokine Receptor Interaction KEGG pathway in 129Sv-SOD1G93A MNs at disease onset. KEGG has been pathway automatically generated (Fisher’s exact test, P-value: 9,5E-2) by uploading in DAVID the whole list of transcripts with altered expression in 129Sv-SOD1G93A MNs (n = 1755) at disease onset. A red star and fold change are reported next to each gene with altered expression as depicted  in Supplementary Table 2. 
Supplementary Figure 4 Canonical pathways activated in C57-SOD1G93A and 129Sv-SOD1G93A at disease onset. Canonical pathways represent a set of about 650 signaling and metabolic maps covering human biology (signalling and metabolism) in a comprehensive way. All maps are drawn by GeneGo annotators and manually curated and edited. The histograms tabulate the distributions showing the top 10 most significant results relating to the whole list of transcripts with altered expression of both mouse strains at disease onset. The height of the histogram corresponds to the relative expression value for a particular gene. The results are ranked by the –log (Fisher’s exact P-value).  Histograms: blue-white striped, common genes; blue, genes unique for 129Sv-SOD1G93 mice; orange, genes unique for C57-SOD1G93A mice. Pathways related to “Onscostatin M signalling via JAK-STAT in mouse cells” and “Classical complement pathway” are highlighted in green and red, respectively. 
Supplementary Figure 5  Complement System Pathway in C57-C57-SOD1G93A and129SV-SOD1G93A MNs at disease onset. Initial stage of activation of the classical complement involves C1, C2, C3 and C4. C1 is represented by a macromolecular complex consisting of three protein subunits (C1q, C1r, C1s). C1 inhibitor inhibits activated C1r and C1s and thus regulates complement activation. The activation of C1 complex induces complement activation via cleavage of C4 and C2 to form the C2aC4b complex (C3 convertase). C3 convertase cleaves C3 with consequent production of C3 activated by products (C3a; C3b; C3dg; C3c; iC3b). At this level, complement activation might also follow C1-independent alternative pathways involving the spontaneous cleavage of C3 by interaction with non–self surfaces or its direct cleavage by proteolytic enzymes and cell derived proteases. The resulting C3 activated by-products bind to targets near activation sites (e.g. C3b; iC3b) or diffuse from the site and may initiate localized inflammatory responses by binding to specific receptors, such as C3aR and C5aR (e.g. C3a). The terminal sequence of complement activation involves C5b (resulting from the cleavage of C5 by C5 convertase), C6, C7, C8, and C9, which interact sequentially to form a macromolecular structure called membrane attack complex (MAC). MetacoreTM comparison analysis between the two transgenic mice at disease onset shows that i) C1r is specifically upregulated within C57-SOD1G93A MNs while C1q is expressed at the same level in both transgenic mice; ii) levels of expression of C4b, C3 (and activated by products) and C5aR are specifically or more upregulated in C57-SOD1G93A MNs; iii) no activation of complement factors involved in the assembly of MAC is shown in either of the two strains of transgenic mice; iv) although DAF, an inhibitor of Convertase 3 and 5 is downregulated at the same level in both mouse strains, C57-SOD1G93A MNs upregulate C1-inhibitor, clusterin and complement factor H (not shown in the map) that finely regulate complement activation at different levels.
LEGEND: Complement components are designated either by numerals letter symbols (C1 - C9), or by names. Peptide fragments formed from cleavage of a complement component are denoted with small letters (e.g. C3a; C3b). Experimental data are visualized on the maps as thermometer like figures [(1): C57-SOD1G93A mice; (2): 129SV-SOD1G93A mice]. Upward thermometers indicate upregulated signals as indicated by the following fold change ranges: [1-2] orange; [3-7] red; [8-11] purple. Downward (blue) thermometers indicate downregulated gene expression levels. (CS) complex subunit; (B) binding; (green arrow) positive / activation; (red arrow) negative / inhibition.

Supplementary Figure 6  MHCI co-lcocalisation analysis in the spinal cord ventral horn of C57-SOD1G93A mice at disease onset. (A) Spinal cord images showing MHCI-IR cells (green) surrounding MNs (red). (B) Spinal cord magnification showing MHCI (green) / Isolectin-IB4 (red, microglia marker) co-lococalisation. (C) Spinal cord magnification showing the lack of MHCI (green) / GFAP (red, astrocyte marker) co-lococalisation (D) Spinal cord magnification showing MHCI / CNPase (red, oligodendrocyte marker) co-lococalisation (blue, nuclear marker).
Supplementary Figure 7 MHCI expression by primary MNs in vitro. Confocal micrographs of cultured primary MNs from both C57-SOD1G93A and Ntg littermates showing MHCI expression by MNs in the presence of mutant SOD1. 
Supplementary Figure 8 MHCI / GFP co-localisation in the sciatic nerve of HB9-SOD1G93A mice at disease onset. (A, B) Sciatic nerve magnifications from the sciatic nerve of HB9-Ntg mouse showing the absence of activation of MHCI (red) and co-localisation with GFP (green; motor axons). (C-N) Different examples of co-localisation between MHCI (red) and motor axons (GFP; green) in the sciatic nerve of HB9-SOD1G93A mouse. 
Supplementary Figure 9 Blood vessel development category of C7-SOD1G93A at disease onset. 2D view map representing the internal relationships among the clustered (GO annotated) terms and highly related genes. Ang gene is highlighted in red in the list. 
Supplementary Figure 10  Schematic representation of the Oxidative Phosphorylation KEGG pathway in  129Sv-SOD1G93A MNs at disease onset. KEGG pathway automatically generated (Fisher’s exact test, P-value: 2.0E-21) by uploading in DAVID the dataset of transcripts specifically altered in 129Sv-SOD1G93A (n = 1101) at disease onset. Each red star represents a downregulated gene as depicted in Supplementary Table 8. 
Supplementary Figure 11 Mitochondrial activity in the ventral spinal cord of C57-SOD1G93A and 129Sv-SOD1G93A at disease onset. (A) In situ histochemical assay for monitoring of the ETC complex I activity in the ventral lumbar spinal cord sections of C57-Ntg, C57-SOD1G93A, 129Sv-Ntg and 129Sv-SOD1G93A mice. A Complex I activity shows a marked reduction in ventral spinal cord region of 129Sv-SOD1G93A mice at the disease onset (scale bar: 100 µm). (B) Quantification of complex I activity at disease onset. The graph represents the mean ± S.E. of three mice per group. The percentage of pixels darker than background was calculated for each section (n = 3 per group) after segmentation (area fraction). Two-way statistical analysis shows significant interaction (F = 18.91) due to strain (129Sv; C57 – F = 17.51) and the genotype (NTg; G93A – F = 10.94). The multiple comparison analysis identifies a significant reduction in the complex I activity of 129Sv-SOD1G93A mice (5.4% ± 1.3) versus 129Sv-Ntg (25.1% ± 1.6); C57-Ntg (27.4 % ± 3.2); and C57-SOD1G93A (24.7 % ± 3.5) mice [Tukey’s Post-hoc; *** p < 0.001]. (C) ATP colorimetric assay performed on longitudinally dissected ventral spinal cord of C57-Ntg, C57-SOD1G93A, 129Sv-Ntg and 129Sv-SOD1G93A mice at disease onset. The graph represents the mean ± S.E. of 4 mice per group. Nmol/mg of tissue were calculated for each sample. Two-way statistical analysis shows significant interaction (F = 27.68) due to strain (129Sv; C57 – F = 27.51) and the genotype (NTg; G93A – F = 34.4). The multiple comparison analysis identifies a significant reduction in ATP levels (nmol/mg) of 129Sv-SOD1G93A mice (0.72 ± 0.1) versus 129Sv-Ntg (1.61 ± 0.1); C57-Ntg (1.60 ± 0.2); and C57-SOD1G93A (1.55 ± 0.2) mice [Tukey’s Post-hoc; **** p < 0. 0001].
 
Supplementary Figure 12  Schematic representation of the Ubiquitin Mediated Proteolysis KEGG pathway in 129Sv-SOD1G93A MNs at disease onset. KEGG pathway automatically generated (Fisher’s exact test, P-value: 2.9E-3) by uploading in DAVID the dataset of transcripts specifically altered in 129Sv-SOD1G93A (n = 1101) the disease onset. Each red star represents a downregulated gene as depicted in Supplementary Table 9. 
Supplementary Figure 13 Schematic representation of the Proteasome KEGG pathway in 129Sv-SOD1G93A MNs at disease onset. KEGG pathway automatically generated (Fisher’s exact test, P-value: 1.4E-9) by uploading in DAVID the dataset of transcripts specifically altered in 129Sv-SOD1G93A (n = 1101) at disease onset. Each red star represents a downregulated gene as depicted  in Supplementary Table 10. 
Supplementary Figure 14 Schematic representation of the intracellular vesicular and protein targeting within 129Sv-SOD1G93A MNs at disease onset. Map manually generated on the basis of transcripts with altered expression belonging to Protein Transport gene cluster. Each red gene symbol represents a downregulated gene as depicted in Supplementary Table 11. 
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