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Supplementary Material 
 
Gene Ontology Curation of Neuroinflammation Biology Improves the Interpretation of 
Alzheimer’s Disease Gene Expression Data 
 

MATERIALS AND METHODS 

Quantification of key annotation results 

 The annotations contributed by this project to the GO resource [1,2] are attributed to ARUK-

UCL and included in the GO Consortium annotation files available through various ftp sites, 

including the EMBL-EBI ftp site (ftp://ftp.ebi.ac.uk/pub/databases/GO/goa/HUMAN/) as well as 

the GO browsers QuickGO [3] and AmiGO [4]. In order to identify and quantify the annotations 

contributed by ARUK-UCL as a part of this project, rather than our previous ARUK-funded 

annotation initiatives (also attributed to ARUK-UCL), the QuickGO annotation browser was 

used. Specifically, all annotations contributed for the human priority entities (taxon: 9606) and 

their mouse and rat orthologues (taxa: 10090 and 10116, respectively) were identified between 

21 May 2018 and 19 May 2019. The PubMed identifiers (PMIDs) associated with the 

annotations of the priority entities and their two rodent orthologues were extracted. These PMIDs 

were used to identify all our PMID-referenced annotations to human, mouse, and rat entities, 

thus identifying annotations for both priority entities and any other annotated entities. QuickGO 

statistics were then checked to find ARUK-UCL attributed annotations to other taxa contributed 

between 21 May 2018 and 19 May 2019. Finally, all our annotations based on ISS evidence 

(sequence similarity evidence used in manual assertion; ECO:0000250) [5], which had a 

GO_REF rather than a PMID reference, contributed between 21 May 2018 and 19 May 2019, 

were identified and counted. The summary of these annotations is presented in Tables 1 and 2. 
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Additional GO term-specific (Supplementary Table 3) filtering options were used in QuickGO 

[6] in order to quantify annotation data specific to neuroinflammatory processes (Fig. 1). 

 

Protein-protein interaction (PPI) network construction 

 In order to support analyses of the miR- and target-centered miR-target molecular interaction 

networks, we constructed a network of experimentally-validated protein-protein interactions 

(PPIs) in Cytoscape 3.7.1 [7]. The 17 proteins shown in Figure 2 were used as seeds, and PPI 

data was imported from 5 PSICQUIC [8] interaction files, including 4 IMEx standard datasets 

[9], which contain experimentally-demonstrated PPIs: IntAct [10], MINT [11], UniProt [12], and 

BHF-UCL (IMEx standard PPI data submitted by BHF-funded biocurators [13]) and one non-

IMEx EBI-GOA-nonIntAct file, derived from manually curated GO annotations based on 

experimental physical interaction evidence (‘IPI’: physical interaction evidence used in manual 

assertion (ECO:0000353)) [5]. All PPI interaction files were accessed from directly within 

Cytoscape on 1 July 2019.  

 

RefSeq to UniProt identifier mapping 

 The majority of RefSeq [14] transcript identifiers, previously identified in the original 

publication by Avramopoulos et al. [15], were not automatically mapped to UniProt identifiers in 

PANTHER (322 unmapped IDs in the ‘Higher in AD’ dataset and 315 unmapped identifiers in 

the ‘Lower in AD’ dataset, accessed 12 August 2019). Consequently, in order to re-analyze the 

‘Higher in AD’ and ‘Lower in AD’ datasets, the UniProt ‘Retrieve/ID Mapping’ tool [16] was 

used to retrieve almost all of the UniProt [12] identifiers for both gene lists. Of a total of 52 

identifiers, which could not be mapped, 14 were identified manually, 2 were mapped to 
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RNAcentral identifiers, 35 had been removed from the NCBI RefSeq database, and one was 

a pseudogene. 

 

Editing of Cytoscape miR-target network files prior to functional GO term enrichment analyses 

 By default, miR-target Cytoscape 3.7.1 [7] networks include RNAcentral [17] identifiers for 

miRs, and Ensembl [18] gene identifiers for their protein-coding target genes. GO annotation 

files (here specifically the ‘gene_association.goa_human’ used for the functional GO term 

enrichment analyses using BiNGO [19]) by default include RNAcentral [17] identifiers for miRs, 

and UniProt [12] identifiers for protein-coding genes. Consequently, in order to perform GO 

term enrichment analyses on each miR-target network it was first necessary to edit the Cytoscape 

node table and replace all Ensembl gene identifiers in the ‘name’ column with UniProt 

identifiers. Each network was exported from Cytoscape as an xgmml file, opened in a text editor, 

copied and pasted into a Microsoft Excel spreadsheet and edited using standard functions and 

formulas. The UniProt mapping tool [16] was used to convert the Ensembl gene identifiers to 

UniProt identifiers. The edited network file was then copied and pasted back into a text editor 

and saved in the original xgmml file format recognized by Cytoscape. Finally, the xgmml file 

was imported into Cytoscape and the ‘name’ column in the node table was checked to ensure that 

the identifiers had been updated. 

 

Editing of Cytoscape miR-target network files to improve data visualization 

 By default, the miR-target Cytoscape 3.7.1 [7] networks include RNAcentral [17] identifiers 

in the 'Human Readable Label' column of a Cytoscape node table. In order to improve data 

display, the Cytoscape node table of each miR-target network was exported from Cytoscape and 
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the 'Human Readable Label' column was edited in a Microsoft Excel spreadsheet to replace 

the RNAcentral identifiers with miR names. The TarBase file available from the RNAcentral 

database mappings ftp site 

(ftp://ftp.ebi.ac.uk/pub/databases/RNAcentral/current_release/id_mapping/database_mappings/) 

was used as reference. Two columns: the ‘shared name’ column and the ‘Human Readable 

Label’ column (including column title rows) were then copied from the spreadsheet, pasted into 

a text editor and saved as a text file. The edited table was imported back into the Cytoscape 

network and checked to ensure that the ‘Human Readable Label’ had been updated. 

 

For Supplementary Tables 1-10, see the Excel file. 
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Supplementary Figure 1. AD-relevant microglial protein-protein interaction (PPI) 
network. The network was seeded in Cytoscape 3.7.1 [7] with UniProt [12] identifiers of the 17 
AD-relevant microglial proteins whose expression is shown as being regulated by microRNAs in 
Figure 2; the magenta nodes correspond to the 17 proteins. Interaction data for the network was 
imported from the IntAct [10], BHF-UCL [13], MINT [10], UniProt [12], and EBI-GOA-
nonIntAct files (accessed 1 July 2019). The ‘yFiles Organic Layout’ was applied and adjusted 
manually. The network file was exported from Cytoscape in the xgmml format and is provided in 
Supplementary Table 7. 
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Supplementary Figure 2. miR-centered molecular interaction network. The network was 
constructed in Cytoscape 3.7.1 [7] by seeding with RNAcentral identifiers of microRNAs 
prioritised for annotation (Supplementary Table 2) and importing molecular interaction data 
from the EBI-GOA-miR file [20] (accessed 19 August 2019). MiR nodes are embedded within 
flattened diamond shapes; the other nodes, labelled with the HGNC-approved gene symbols, 
represent protein-coding targets of miR regulation. All purple dashed edges represent 
experimentally demonstrated associations between miRs and their targets; the cap on the purple 
edge faces the target. The BiNGO [19] and GOlorize [21] plugins were implemented for GO 
term enrichment analysis and visualization of results, respectively. The colors of the nodes’ 
fragments correspond to GO terms shown in the key. The ‘Allegro Fruchterman-Reingold 
Layout’ was applied in Cytoscape 3.7.1 [7] and adjusted manually. The network file was 
exported from Cytoscape in the xgmml format and is provided in Supplementary Table 9. All 
results of the BiNGO enrichment analysis are provided in Supplementary Table 10. 

 


