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SUPPLEMENTARY RESULTS
EPA and DHA modulate distinct signalling pathways involved in cell proliferation and cell development
[bookmark: _GoBack]A total of 2 genes were uniquely regulated by EPA (EE) when compared with control (EtOH) (Table S1, and Figure S1d). Overall, these genes modulated 2 pathways (Table S2). Of particular interest is the “peroxisome proliferator-activated receptors (PPAR) signaling pathway” with its gene angiopoietin-like 4 (ANGPTL4), an adipokine protein playing roles in lipid metabolism and in promoting cell proliferation1. Whereas, a total of 22 genes were uniquely regulated by DHA (DD) versus control (Table S3, and Figure S2d). These genes modulated 17 pathways (Table S4). Among these pathways of relevance is the “Mitochondrial Dysfunction” pathway with its gene carnitine palmitoyltransferase 1A (liver) (CPT1A), which is a key molecule involved in lipid metabolism and required for normal neurogenesis to occur 2. Both ANGPTL4 and CPT1A were upregulated respectively by EPA and DHA.

Cortisol activates distinct compensatory signalling pathways involved in cell proliferation and cell development, which are similar to those regulated by EPA when used in pre-treatment, and both pre- and co-treatment with cortisol
A total of 13 genes were commonly regulated by cortisol (-C) (vs control or EtOH) and EPA when used in pre-treatment (EC) (vs EPA alone, EE) (Table S1, and Figure S1e). Overall, these genes modulated 12 pathways (Table S2). Among them of particular interest is the “Growth Hormone Signaling” pathway with its gene insulin-like growth factor binding protein 3 (IGFBP3), which is known to increase cell apoptosis and to decrease neurogenesis3, 4. Furthermore, a total of 5 genes were regulated by both cortisol (vs control) and by pre- and co-treatment with EPA (EEC) (vs EE) (Table S1, and Figure S1f). Overall, these genes modulated 5 pathways (Table S2). Of relevance is the “PXR/RXR Activation” pathway with its gene ATP-binding cassette, sub-family C member 3 (ABCC3). PXR is a transcriptional regulator of the ATP transporter gene ABCC3, which promotes cell proliferation and neurogenesis 5. The pro-apoptotic IGFBP3 and the neurogenic ABCC3 were respectively downregulated and upregulated not only by EPA but also by cortisol. This perhaps suggests that treatment with cortisol induces the activation of distinct neuroprotective compensatory pathways, which are similar to those activated by pre-treatment, and pre- and co-treatment with EPA. 

In addition, 17 genes were commonly regulated by EPA when used in pre-treatment (EC) (vs EE), and both pre- and co-treatment (EEC) (vs EE) (Table S1, and Figure S1g). Overall, these genes modulated 13 signalling pathways (Table S2). Among them, the “Protein Ubiquitination Pathway” with its gene neural precursor cell expressed, developmentally down-regulated 4-like (NEDD4L), is of particular interest. NEDD4L is involved in lysosomal degradation and inhibition of neurogenesis 6. This gene was indeed downregulated by pre-treatment, and pre- and co-treatment with EPA.

Finally, 22 gene were commonly regulated by cortisol (-C) (vs control), and EPA used in pre-treatment (EC) (vs EE) and both pre- and co-treatment with cortisol (EEC) (vs EE) (Table S1, and Figure S1h). Overall, these genes modulated 13 pathways (Table S2). Of relevance is the “Cyclins and Cell Cycle Regulation” pathway with its gene cyclin D3 (CCND3). CCND3 promotes cell proliferation and neuronal differentiation7. This gene was upregulated by both cortisol and EPA, again suggesting that treatment with cortisol is able to activate distinct neuroprotective compensatory pathway similar to those activated by pre-treatment, and both pre- and co-treatment with EPA.

Cortisol activates distinct compensatory signalling pathways involved in cell proliferation and cell death, which are similar to those regulated by DHA when used in pre-treatment, and both pre- and co-treatment with cortisol
A total of 1 gene and 1 pathway were commonly regulated by cortisol (vs control) and DHA when used in pre-treatment (DC) (vs DHA alone, DD) (Table S3, S4). The “mTOR Complex 2 (mTORC2)  Signaling” pathway with its gene chromosome 14 open reading frame 37 (C14orf37), is known to promote cell proliferation and cell development8. This gene was downregulated by both cortisol and DHA, therefore suggesting an inability for pre-treatment with DHA to contrast cortisol-induced reduction of the neuroprotective mTOR signalling pathway. Indeed, other pathways previously discussed in the Main Manuscript, like “Sirtuin Signaling Pathway” or “FGF Signaling” may instead mediate the neuroprotective effect of DHA against cortisol. 

Furthermore, a total of 40 genes were regulated by both cortisol (-C) (vs control) and by pre- and co-treatment with DHA (DDC) (vs DD) (Table S3 and Figure S2e). Overall, these genes modulated 31 pathways (Table S4). Among them, of relevance is the “Cell Cycle: G1/S Checkpoint Regulation” pathway with its gene v-myc myelocytomatosis viral oncogene homolog avian (MYC), which plays a positive role in the regulation of cell cycle progression and in the inhibition of cell apoptosis9. In this case, MYC was upregulated not only by DHA but also by cortisol. As for EPA, this perhaps suggests that treatment with cortisol induces the activation of distinct neuroprotective compensatory pathways, similar to those activated by pre-treatment, and both pre- and co-treatment with DHA. 

In addition, 75 genes were commonly regulated by DHA when used in pre-treatment (DC) (vs DD), and both pre- and co-treatment (DDC) (vs DD) (Table S3 and Figure S2f). Overall, these genes modulated 38 pathways (Table S4). Among them, the “transforming growth factor, beta (TGF-β) Signaling” pathway with its gene TGF-β2 is of particular interest. TGF-β2 is involved in maintaining cell quiescent and to inhibit cell proliferation10. This gene was indeed downregulated by both pre-treatment, and pre- and co-treatment with DHA.

[bookmark: _Hlk27643660]Finally, 37 gene were commonly regulated by both by cortisol (-C) (vs control), and DHA used in pre-treatment (DC) (vs DD), and both pre- and co-treatment with cortisol (DDC) (vs DD) (Table S3 and Figure S2g). Overall, these genes modulated 18 pathways (Table S4). Of relevance is the “Chemokine Signaling” pathway with its gene chemokine (C-C motif) ligand 2 (CCL2). CCL2 promotes neuroinflammation, decreases proliferation and induces apoptosis11. This gene was upregulated not only by DHA but also by cortisol, again suggesting that treatment with cortisol is able to activate distinct neuroprotective compensatory pathways similar to those activated by pre-treatment, and both pre- and co-treatment with DHA.
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 Figure Caption
Figure S1. Representative interactions among gene clusters identified upon treatment with cortisol, EPA treatment alone, and EPA in pre-treatment, and both pre- and co-treatment with cortisol. Every color corresponds to a cluster, whereas inter-cluster edges are represented by dashed-lines. Solid lines represent predicted functional edges of interaction between nodes (genes) within each cluster, where line colours represent the type of evidence and the predictive method used: green line, activation; red line, inhibition; blue line, binding; light blue line, phenotype; violet, catalyzes; pink, posttranslational mechanism; black, reaction; yellow, co-expression (http://string-db.org). No line means no interaction. 

Figure S2. Representative interactions among gene clusters identified upon treatment with cortisol, DHA treatment alone, and DHA in pre-treatment, and both pre- and co-treatment with cortisol. Every color corresponds to a cluster, whereas inter-cluster edges are represented by dashed-lines. Solid lines represent predicted functional edges of interaction between nodes (genes) within each cluster, where line colours represent the type of evidence and the predictive method used: green line, activation; red line, inhibition; blue line, binding; light blue line, phenotype; violet, catalyzes; pink, posttranslational mechanism; black, reaction; yellow, co-expression (http://string-db.org). No line means no interaction. 
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