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Additional file 1. Original evidence for the depicted connections for “Immune Response – Inflammation”.
	Source
	Relation
	Target
	Original evidence
	PMID
	Resource

	COVID-19
	Increases
	IL-1β
	When COVID-19 infects the upper and lower respiratory tract it can cause mild or highly acute respiratory syndrome with consequent release of pro-inflammatory cytokines, including interleukin (IL)-1β and IL-6.
	32171193
	COVID-19 KG

	Heme
	Increases
	IL-1β
	Heme activates macrophages inducing the production of TNF, KC (Figueiredo et al., 2007), IL-1β (unpublished), and LTB4.
	24904418
	Heme KG

	COVID-19
	Increases
	IL-6
	When COVID-19 infects the upper and lower respiratory tract it can cause mild or highly acute respiratory syndrome with consequent release of pro-inflammatory cytokines, including interleukin (IL)-1β and IL-6.
	32171193
	COVID-19 KG

	Heme
	Increases
	IL-6
	Likewise, heme and FeNTA treatment causes the induction of the M1 markers MHC II, CD86, CD14, TNFα, IL-6, and IL1β and a decrease in the M2 markers CD206, IL-10, and Arginase-1 (the last with FeNTA only) in M0 BMDMs (Figure 3A; supplemental Figures 5, 6A, and 7).
	26675351
	Heme KG

	COVID-19
	Increases
	TNFα
	Initial plasma IL1B, IL1RA, IL7, IL8, IL9, IL10, basic FGF, GCSF, GMCSF, IFNγ, IP10, MCP1, MIP1A, MIP1B, PDGF, TNFα, and VEGF concentrations were higher in both ICU patients and non-ICU patients than in healthy adults (appendix pp 6–7).
	31986264

	COVID-19 KG

	Heme
	Increases
	TNFα
	On the other hand, TNF secretion induced by heme is essential for the activation of the programmed necrotic cell death pathway, which is denominated necroptosis.
Likewise, heme and FeNTA treatment causes the induction of the M1 markers MHC-II, CD86, CD14, TNFα, IL-6, and IL1β and a decrease in the M2 markers CD206, IL-10, and Arginase-1 (the last with FeNTA only) in M0 BMDMs (Figure 3A; supplemental Figures 5, 6A, and 7).
	24904418
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	Heme KG






Heme KG

	TNFα
	Increases
	TLR4
	Heme also induces tumour necrosis factor (TNF) secretion in monocyte/macrophages through TLR4 and the adaptor molecule, MYD88/.
	25307023
	Heme KG

	Heme
	Increases
	TLR4
	Heme also induces tumour necrosis factor (TNF) secretion in monocyte/macrophages through TLR4 and the adaptor molecule, MYD88/.
	25307023
	Heme KG

	TLR4
	Increases
	MyD88
	The TLR4 activates two distinct pathways: MyD88 and TRIF. In macrophages, heme induces a biased MyD88 activation and the secretion of the pro-inflammatory cytokines TNF and KC.
	24904418
	Heme KG

	MyD88
	Increases
	NF-κB
	Only under protein-free conditions did we observe a limited heme-induced TNF-alpha response in cultured macrophages, which was triggered via signaling of the classical TLR4–MyD88–TRIF pathway of NF-kB activation.
	29610666
	Heme KG

	NF-κB
	Increases
	IL-6
	The MyD88-dependent pathway leads to the activation of mitogen-activated protein kinases (MAPKs) and NF-κB (nuclear factor kappa-light-chain-enhancer of activated B cells) transcription factors inducing the expression of inflammatory cytokines such as TNF, IL-6, IL-1β, and KC
	24904418
	Heme KG

	COVID-19
	Increases
	IL-8
	Initial plasma IL1B, IL1RA, IL7, IL8, IL9, IL10, basic FGF, GCSF, GMCSF, IFNγ, IP10, MCP1, MIP1A, MIP1B, PDGF, TNFα, and VEGF concentrations were higher in both ICU patients and non-ICU patients than in healthy adults (appendix pp 6–7).
	31986264
	COVID-19 KG

	Heme
	Increases
	IL-8
	Incubation of neutrophils with 4 mM hemin resulted in a 2-fold increase in CXCL8 mRNA expression and in a significant increase in released and cell-associated levels of IL-8 protein compared with the untreated controls or A1AT-treated cells (Fig. 7A–C).
	28716864
	Heme KG

	COVID-19
	Increases
	CD14
	Although patients had higher sCD14 levels than healthy people, there were no significant differences between the severe and mild groups (Fig. 1b).
	32203186
	COVID-19 KG

	Heme
	Increases
	CD14
	Likewise, heme and FeNTA treatment causes the induction of the M1 markers MHC-II, CD86, CD14, TNFα, IL-6, and IL1β and a decrease in the M2 markers CD206, IL-10, and Arginase-1 (the last with FeNTA only) in M0 BMDMs (Figure 3A; supplemental Figures 5, 6A, and 7).
	26675351
	Heme KG

	COVID-19
	Increases
	IL-10
	Significantly high blood levels of cytokines and chemokines were noted in patients with COVID-19 infection that included IL1-β, IL1RA, IL7, IL8, IL9, IL10, basic FGF2, GCSF, GMCSF, IFNγ, IP10, MCP1, MIP1α, MIP1β, PDGFB, TNFα, and VEGFA. Some of the severe cases that were admitted to the intensive care unit showed high levels of pro-inflammatory cytokines including IL2, IL7, IL10, GCSF, IP10, MCP1, MIP1α, and TNFα that are reasoned to promote disease severity.
Initial plasma IL1B, IL1RA, IL7, IL8, IL9, IL10, basic FGF, GCSF, GMCSF, IFNγ, IP10, MCP1, MIP1A, MIP1B, PDGF, TNFα, and VEGF concentrations were higher in both ICU patients and non-ICU patients than in healthy adults (appendix pp 6–7).
	32113704
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COVID-19 KG

	Heme
	Increases
	IL-10
	Interestingly, heme (10–30 μM) was also able to induce the secretion of IL-10, an anti-inflammatory cytokine.
	23690673
	Heme KG
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