Anabolic androgenic steroids exert a selective remodeling of the plasma lipidome that mirrors the decrease of the de novo lipogenesis in the liver
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As described in the introduction, the liver expresses the androgen receptor and LXRs (Mauvais-Jarvis 2011; Wang and Tontonoz 2018). It has also been reported that the androgen receptor inhibits the activity of LXRs (Krycer and Brown 2011). Consequently, we hypothesized that the AAS-induced downregulation of lipogenic enzymes in the liver would be reflected in plasma lipidome by the contribution to plasma lipoproteins of VLDL (Choi and Ginsberg 2011). This profile has not been described before. Three synthetic pathways are involved in LXR-mediated lipogenesis: 1) the de novo synthesis of fatty acids, 2) the de novo synthesis of glycerolipids, and 3) the de novo synthesis of sphingolipids. Due to the enzyme selectivity in these pathways (Table S.1), a specific profile of changes was expected, which is described in the following paragraphs and in Figure S.1.
Regarding the de novo synthesis of fatty acids (Figure S.1), the downregulation of ACL and ACS decreases the availability of acetyl-CoA (Mathews and Mathews-Van Holde-Appling-Anthony-Cahill 2013). Furthermore, acetyl-CoA is the substrate of ACC, which yields malonyl-CoA (Mathews and Mathews-Van Holde-Appling-Anthony-Cahill 2013). Both acetyl-CoA and malonyl-CoA are the substrates of FAS. FAS yields palmitic acid as main product, but it also yields stearic acid as minor product (Smith et al. 2003). In addition, SCD-1 synthesizes palmitoleic and oleic acids from, respectively, palmitic and stearic acids (Mauvoisin and Mounier 2011). Consequently, it is expected that AASs would decrease the availability of palmitic, palmitoleic, stearic, and oleic acids in the liver.
Regarding the de novo synthesis of glycerolipids (Figure S.1), GPATs acylate the sn-1 position of glycerol-3-phosphate as a first step (Tijburg et al. 1989). Among GPATs, GPAT-1 –which is regulated by the LXR pathway (Yu et al. 2018)– shows preference for palmitic acid (Monroy et al. 1972). By this effect and the downregulation of the de novo synthesis of fatty acids (see previous paragraph, Figure S.1), it is expected a decrease of triacylglycerides and glycerophospholipids with palmitic, stearic, palmitoleic, and oleic acids.
Regarding the de novo synthesis of sphingolipids (Figure S.1), serine C-palmitoyltransferase (SPT) uses palmitic acid as substrate to yield sphinganine as a first step (Harayama and Riezman 2018). Considering that FAS-synthesized palmitic acid limits the synthesis of the sphingoid base in yeast (Cowart and Hannun 2007), it is expected that the downregulation of FAS would entail a decrease of sphingolipids. 
Table S1. Enzyme selectivity of the lipogenic enzymes in the LXR pathway: ATP-citrate lyase (ACL), acetyl-CoA synthetase (ACS), acetyl-CoA carboxylase (ACC), fatty acid synthase (FAS), stearoyl-CoA desaturase 1 (SCD-1), and glycerol-3-phospate acyltransferase 1 (GPAT-1).
	Enzyme
	Selectivity
	Lipids affected

	ACL
	It yields acetyl-CoA
	Free fatty acids, glycerolipids, sphingolipids

	ACS
	It yields acetyl-CoA
	Free fatty acids, glycerolipids, sphingolipids

	ACC
	It yields malonyl-CoA
	Free fatty acids, glycerolipids, sphingolipids

	FAS
	It yields palmitic acid as major product from acetyl-CoA and malonyl-CoA. It also yields stearic acid as minor product
	Free fatty acids, glycerolipids, sphingolipids

	SCD-1
	It yields palmitoleic and oleic acids from palmitic and stearic acids, the products of FAS
	Free fatty acids, glycerolipids

	GPAT-1
	It transfers saturated fatty acids (such as palmitic and stearic acids) to the sn-1 position of glycerol-3-phosphate
	Glycerolipids



In summary, after treating Wistar rats with AASs we expected in plasma: 1) a decrease of triacylgycerides and glycerophospholipids with palmitic, palmitoleic, stearic, and oleic acids; and 2) a decrease of sphingolipids.
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[bookmark: _GoBack]Figure S.1. Relationship between androgens and lipogenesis according to enzyme regulation and selectivity in the LXR pathway in the light of previous research
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