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Supplementary passages

Supplementary passage 1

Among the 8 KEGG pathways enriched by the 58 candidate genes, the complement and coagulation cascades (Abed et al., 2014), Rap1 signaling (Chen et al., 2005; Minato et al. 2007), neuroactive ligand-receptor interaction (Kong et al., 2014; Mitra et al., 2015), vascular smooth muscle contraction (Silver et al., 2012; Chistiakov et al., 2015), platelet activation (Zhang et al., 2017), Glycosaminoglycan biosynthesis- heparan sulfate / heparin (Chowers et al., 2001; Minge et al., 2017) and calcium signaling pathways (Erdmann et al., 2015; Tvrdik and Kalani, 2017) are involved in immune/inflammation reactions and/or brain development/disorders. Transcriptional misregulation can cause a broad range of diseases (Lee and Young, 2013).

Supplementary passage 2

All the top enriched genes in the 8 KEGG pathways enriched by the 58 candidate genes were involved in neural functions or disorders. Thus, Adcy9 might play a role in major depressive disorders (Toyota et al., 2002; Su et al., 2016). Adora2a was one of the anxiety-vulnerability genes (Domschke and Maron, 2013). Mice lacking Itpr3 showed abnormal behavioral and electrophysiological responses to sweet, umami and bitter substances that trigger G-protein-coupled receptor activation (Hisatsune et al., 2007). Blood von Willebrand factor (VWF) increased significantly in patients with severe phobic anxiety (Geiser et al., 2008). Inhibition of C5ar1 suppressed pathology and cognitive deficits in Alzheimer's disease mouse models (Hernandez et al., 2017). Furthermore, the Flt1 gene is involved in the regulation of hippocampal neurogenesis (During and Cao, 2006).

Supplementary passage 3

Most of the 16 terms enriched by our 58 candidate genes have direct or indirect relations with structure and function of blood vessels. The blood-brain barrier dysfunction may both lead to and be induced by aging, multiple sclerosis, Alzheimer’s and Parkinson’s diseases and epilepsy (Deo et al., 2013; Han et al., 2017). Furthermore, angiogenesis and inflammation are two highly linked processes (Scholz et al., 2015).

Supplementary passage 4

All the most frequently enriched genes have direct or indirect relations with brain neurogenesis and diseases. The involvement of Adora2a, Vwf, C5ar1 and Flt1 in brain neurogenesis and diseases has been discussed above. The Dll4 gene is involved in brain angiogenesis (Wälchli et al., 2015), and Dll4 of the Notch pathway promotes pro-inflammatory activation of macrophages in vitro and in vivo (Nakano et al., 2016); Gata2 overexpression interferes with spine formation and causes depression (Choi et al., 2014); Cdh5 has been found to be associated with autism (Redies et al., 2012); and the SSTR protein was markedly depleted in the Alzheimer’s brain (Burgos-Ramos et al., 2008).
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