	Supplementary Table 4. Summary of studies using biosystems approach and its main findings

	Author (year)
	Aim
	Cell type
	Molecular analyses
	System biology tools 
	Molecular results 
	Application of system biology analyses
	Relationship of molecular results and neurological outcomes

	Aguiar et al. (2020)1
	To perform a multiomics analysis in postmortem brains of neonates with CZS 
	Postmortem brains
	Exome
Transcriptome
Proteome
	NetworkAnalyst, STRING, and Cytoscape
	Reduced expression (RNA and protein) of collagen genes and upregulation of cell adhesion genes
	To integrate the exome, transcriptome and proteome findings
	Collagen genes have been previously associated to arthrogryposis and cell adhesion factors to neuronal migration and axon guidance 

	Anderson et al. (2020)2
	To determine whether ZIKV modulates host cell epigenetic profiles in vivo
	Blood cells
	
Genome-wide DNA methylation profiling

	Packages in R
	Altered host methylation patterns, especially at RABGAP1L - important in brain development -, at viral host immunity genes MX1 and ISG15, and in an epigenetic module containing the causal microcephaly gene MCPH1
	To identify differentially regulated modules of genes that may be contributing to the microcephaly phenotype
	Given the importance of the affected genes to brain development and antiviral response, their altered methylation could the clinical signs of CZS

	Park et al. (2020)4
	To describe molecular alterations due the ZIKV infection in vitro
	hPNs, hNCCs, mDCs
	Transcriptome
	PPI in STRING, Cytoscape
	The deregulated genes were related to DNA repair and prolactin signaling as well as the interferon signaling, neuroinflammation, and cell cycle pathways
	To perform a protein-protein interaction analysis of the DGE genes identified in RNA-seq 
	Neuronal cell damage occurred through up-regulation of neuroinflammation and down-regulation of the DNA repair system

	Saade et al. (2020)5
	To investigate the interaction between ZikV-NS5 protein with the interactome of hNPCs
	hNPCs
	Zika-host proteome interaction
	PPI network, Gene Ontology enrichment
	Enrichment of cytoskeleton, especially microtubule, host proteins that interact with ZikV-NS5
	To identify the Gene Ontologies of the human proteins that interact with ZikV-NS5, according to the human fetal brain library
	The identification of these proteins might help to understand how ZIKV impacts neurogenesis

	Souza et al. (2020)6
	In silico protocol: key genes and pathways for emerging virus disease pathogenesis
	Human neural cells infected with ZIKV
	Transcriptome  
	PPI network: Gephi, STRING, Cytoscape 
	30 DEGs (24 up and 6 down) associated to endoplasmic reticulum stress and DNA replication. Neurogenesis and/or apoptosis
	Integrative analysis of the up and down regulated genes
	Downregulation of CENPF, MCM2, MCM4, MCM6 genes (DNA replication on neocortex) possibly related to microcephaly

	Tabari et al. (2020)7
	To profile the host transcriptome after ZIKV infection
	hNSC infected with ZIKV Uganda and French Polinesia strains
	Transcriptome and miRnome
	Reactome signaling pathways and networks
	Upregulation of genes included in antiviral infection signaling, ER stress, and unfolded proteins pathways. Downregulation of signal transduction, cell cycle, and gene expression related pathways.
	To identify the signaling pathways the perturbed genes are associated with
	ASNS, a gene previously associated to microcephaly, was perturbed by both strains

	Beys-da-Silva et al. (2019)8
	To describe proteome alterations due the ZIKV infection in vitro
	hMSC
	Shotgun proteomics
	PPI in STRING, Cytoscape
	Reprogramming of the metabolic machinery and potential inhibition of autophagy, neurogenesis, and immune response; Proteins related to Alzheimer’s disease, autism spectrum disorder, amyotrophic lateral sclerosis, and Parkinson’s disease, had their expression altered due to ZIKV 
	To associate deregulated genes with human brain diseases
	The molecular pathways affected by ZIKV in hMSC are related to brain diseases

	Dang et al. (2019)9
	Role of miRNAs in ZIKV pathogenesis and microcephaly
	hNSCs
	mRNA and miRNA transcriptomes
	miRNA-mRNA interactions Cytoscape, 

	Upregulation of some miRNA (e.g. let-7c and miR-124–3p), repressors cell cycle, stem cell maintenance, and neurogenesis genes
	To analyze miRNA-mRNA interactions in hNSC infected cells
	ZIKV upregulated miR124–3p and downregulated the transferrin receptor (TFRC) in ZIKV-infected hNSCs - NSC maintenance dysregulated

	Lima et al. (2019)10
	Transcriptional changes induced by ZIKV infection in vitro
	 hiNPCs
	Transcriptome  
	PPI in 
STRING, Cytoscape 
	Induction of type-I interferons (IFN-I) IFN-Is stimulated genes (ISGs): cytokines and pro-apoptotic chemokines CXCL9 and CXCL10
	To identify specific networks induced by ZIKV in infected hiNPCs
	Unbalanced and chronic local inflammatory response elicited by ZIKV infection, which contributes to damage to the fetal brain


	Brahma et al. (2018)11
	To have a systems-level understanding of biological process affected by ZIKV in fetal brain
	Human fetal NSCs
	Transcriptome
	PPI in
STRING, Cytoscape 
	613 downregulated genes: defense response to virus, receptor binding, laminin binding, extracellular matrix and endoplasmic reticulum. 471 upregulated: translation initiation, RNA binding
	To identify candidate genes associated to ZIKV infection through a network-based analysis, assembling PPI networks
	Pathways such as systemic lupus erythematosus, defense responses to virus, ribosome structure, chromosome, and platelets could be all involved in ZIKV microcephaly

	Caires-Júnior et al. (2018)12
	Gene expression of cells from CZS-affected and CZS- unaffected twins
	hNPCs derived
	Transcriptome  
	Networks of enriched GO in Metascape
	64 DEGs associated with regionalization, embryonic morphogenesis, embryo development and central nervous system development ontologies
	To evaluate interactions between enriched gene ontologies
	Differential expression of neural development genes (e.g. DDIT4L) may contribute to the different susceptibilities to the ZIKVBR infection

	Janssens et al. (2018)13
	ZIKV 
infection in the neural DNA methylation 
	Human NPCs, astrocytes, differentiated neurons
	Methylome
	psygenetR 
package (R language)
	ZIKV alters DNA methylation at specific gene loci implicated in the pathogenesis of brain disorders, especially neuropsychiatric disorders 
	Network associating genes differentially methylated and neuropsychiatric disorders
	ZIKV-induced methylation changes suggest that infection during fetal development could lead to a spectrum of late-onset neuropsychiatric disorders

	Garcez et al. (2017)14
	To describe molecular alterations due the ZIKV infection in vitro
	Human neurospheres derived from iPS 
	Transcriptome and proteome
	PPI in STRING
	Upregulation of response to viral replication, DNA damage, cell cycle arrest and apoptosis pathways, downregulation of neuronal differentiation
	To create a interactome map of proteins and genes altered by ZIKV infection
	ZIKV downregulates the neurogenesis and increases cell death in progenitor cells, which could be related to the ZIKV congenital syndrome

	Moni et al. (2017)15
	To understand the mechanism of Zika-associated disorders through infectome and diseasome analyses of ZIKV infection
	hiPSCs and hNPCs
	Transcriptome
	Cytoscape
	341 genes upregulated: Protein processing in endoplasmic reticulum and transfer RNA biosynthesis signaling pathways; 588 genes downregulated: Cell cycle, DNA replication, and Fanconi anemia pathways 
	To analyze a network containing data related to ZIKV infectome, diseasome and associated comorbidities
	Interlinked genes between ZIKV infection and other diseases indicates that metabolic, neurological, and cancer disease categories are possibly implicated in ZIKV infection and malformations 

	Rolfe et al. (2016)16
	To analyzed the transcriptional changes induced by ZIKV infection in vitro
	hNPCs
	Transcriptome
	Cytoscape, ClueGO app
	Upregulated genes related to nucleic acid metabolism regulation pathway. Enrichment of numerous pro-inflammatory pathways. Downregulated genes related to chromosome segregation. 
	To provide a network of the biological processes associated to ZIKV infection
	Enrichment of pro-inflammatory pathways causes CNS cytotoxic pro-inflammatory environment that could induce cell death. DGE association with neurological clinical phenotypes, such as microcephaly, epilepsy

	Zhang et al. (2016)17
	To describe molecular alterations due the ZIKV infection in vitro
	hNPCs
	Transcriptome
	Gene-gene interaction networks GeneMania
	The Asian ZIKV induced dysregulation of DNA replication and repair genes (e.g. TP53), and the upregulation of viral response genes, Type II interferon signaling, Toll-like receptor signaling and TNF signaling pathways
	To evaluate gene-gene interactions that could be considered molecular signatures for the infection of different ZIKV strains
	The p53 upregulation could play a pivotal role in the apoptosis in hNPCs

	PPI: Protein-protein interaction; String: String database; Cytoscape: Cytoscape software; Gephi: Gephi software; ClueGO: ClueGO app; GO: Gene ontology; hiNPCs: Human induced neuroprogenitor cells; CZS: Congenital Zika Syndrome; NPCs: Neuroprogenitor cells; hNPCs: Human neuroprogenitor cells; iPS: induced pluripotent stem; hPNs: Peripheral neurons, hNCCs: neural crest cells; mDCs: myeloid dendritic cells; hMSC: Human mesenchymal stem cells; DGE: differential gene expressed.
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