
FungiDB: Navigating gene record pages 
 

1. Components of gene record pages 
 
Navigate to the gene records page for Aspergillus fumigatus Afu2g13260, which is known to 
be important in virulence of the filamentous fungus Aspergillus fumigatus. 
 

• You can search for the gene using the Gene ID shortcut search at the top of the 
FungiDB main page: 
 

 
 

 
 

• Notice that Shortcuts at the top of the gene page will take you directly to the 
section containing SNPs, Transcriptomics, Protein Features, etc., while the 
Contents menu on the left brings up additional functionality and data. 
 

• Note: Each thumbnail within the Shortcuts shows the number of datasets available within a given 
category. Clicking on the magnifying glass symbol within the thumbnail will open a preview 
screen of the evidence. 
 

• The top section of the gene page also provides information about gene name, type 
(protein coding, etc.), chromosome number and exact location. If a strain is 
actively under manual EuPathDB curation it will be indicated as shown below as 
well. 

 
• User comments can be added via the Add the user comment link. User comments 

help improve genome annotations: provide evidence for alternative gene models, 



phenotypes, subcellular localization, gene products, etc. User comments can be 
added in bulk (contact help@fungidb.org), and can be edited at any time. 

 
• Gene record page can be saved by clicking on the Add to basket link. To 

bookmark a gene of interest, click on Add to favorites.  
 

o The Add to basket function saves the gene record to a basket associated 
with a user’s account. Basket items can be found in the My Strategies 
section when a user is logged in. The basket serves as a shopping cart 
where genes in the basket can be downloaded or transferred to a search 
strategy.  

o Adding a gene to favorites creates a bookmark to that gene in the My 
Favorites section available within the grey menu bar. In the My Favorites 
section, users can also add private notes and project descriptions about 
saved items. 

 
 

• Practice to export gene records. Click on the Download Gene will open up a 
selection page with available gene records for download, including sequences in 
FASTA (highlighted): 

 

• Return to the gene record page and look at the Contents section on the left. The 
individual sections comprising the Contents can be quickly identified by using 
the search box at the top of the Contents menu. In addition, sections in a gene 
page can be hidden by unchecking the box to the right of any section name in 
the Contents menu.  

 



 
 
 

 
 

• The Gene Models section contains information about the structure of the gene 
such as exon count, transcript number, annotated UTRs and introns (when 
available), alternative transcripts, visual GBrowse representation of gene location, 
etc. The color of the gene represents which strand it is encoded on. Red is on the 
reverse strand (from right to left) and blue is on the forward strand (from left to 
right). More details are available via the View in genome browser button. 

 

 
 

o How many introns are reported for this gene? 
 

• 2 
• 4 
• 9 

 
o Is there any RNA-Seq evidence supporting the intron data? Is 

there evidence for a possible alternative gene model (introns with 
RNAseq evidence that are not part of the official gene model)?  

 
• The Annotation, curation and identifiers section offers alternate product 

descriptions, previous identifiers, and aliases, and is populated using data from 
internal curation, other fungal specialized resources (e.g. AspGD, Ensembl, etc.), 
or user-submitted data (user comments, also see below). 

 



 
 

• The Link outs section offers redirection to other resources (e.g. CGD, Ensembl, 
MycoCosm, etc.). 

 
o Find curated information for host-pathogen interactions 

 
Hint: Click on the PHI-Base link out. 
 

 
 

o What species are mentioned as a host in these manually curated records?  
 

o Is this an essential gene in A. fumigatus? Hint: Look in the Pathogen Gene 
section 

 
 
• The Genomic Location section contains coordinates for a gene or sequence 

within a chromosome or contig/scaffold and a link out to GBrowse, which is 
centred on the gene of interest. 

 
• The Literature section offers access to associated publications (internal curation 

of user comments, direct uploads from other resources - The Broad Institute, etc.) 
 



• The Orthology and synteny section provides a table of Orthologs and Paralogs 
within FungiDB produced by OrthoMCL (www.orthomcl.org). This section also 
contains synteny graphs. The table has a search box allowing to create a custom 
display of orthologs and also deploy the ClustalOmega analysis: 

 

 
 
 

 
 

o Run ClustalOmega alignment on all sequences and copy .dnd file (without 
.dnd file line) to build a tree in iTOL (https://itol.embl.de) or other free 
web application you prefer. 
 
 



• BLAT is a BLAST-like alignment tool. DNA BLAT database is an index of 
sequences derived from the assembly of the entire genome.  DNA BLAT is 
designed to quickly find sequences of 95% and greater similarity of length 40 
bases or more.  

 

 
• Click on the View in genome browser button to view BLAT and also sequencing 

reads from A. fumigatus isolates. 
 
Note: If you want to zoom in to viewing the B9J08_000928 only, enter the GeneID in the Landmark or Region 
search window.  

 
 
Note: Rates of SNPs can reflect intra-species variation such as more SNPs can occur in less conserved regions 
while functional regions have fewer SNPs. 

 
• The Genetic Variation section summarizes integrated SNP data for a given 

region and classifies SNPs into groups based on the resulting effect on gene 
function: noncoding (white diamonds), non-synonymous (dark blue) or 
synonymous (light blue), and nonsense (red) nucleotide changes. 



 

 
 

Note: Genetic variation tracks can be explored in GBrowse and SNPs visualized by clicking on the View in 
genome browser button and activating appropriate tracks from the Select Tracks tab in GBrowse. 
 

o Mouse over the SNP on the gene page to go directly to the SNP record. 
o Can you determine the position of the first non-synonymous SNP on the 

left? 
 

 

 
 

o Determine the minor allele frequency and locate the matching isolate in the 
strains table 
 

o Are there any geographical data associated with the minor allele 
isolate/strain? 
 



 
 
• The Transcriptomics section (RNA-Seq and microarray data) provides a 

searchable data table with expandable rows with tabular data, summaries, 
coverage, expression graphs, and more.  

 
The Expression graph provides an overview of FPKM data, while the Coverage section 
shows uniquely mapped reads. When reads map to several genome locations and therefore 
could have been derived from multiple transcripts they are labeled as nonunique (shaded in 
grey).  

 



 
 

o Take a look at the microarray data titled Aspergillus fumigatus hypoxia 
response transcriptome. Which time point corresponds to the highest 
expression during stress? 
 

i. 2 hr after switch to 0.2% oxygen 
ii. 6 hr after switch to 0.2% oxygen 

iii. 12 hr after switch to 0.2% oxygen 
iv. 24 hr after switch to 0.2% oxygen 

 
• Phenotypes section include manually curated and publicly uploaded data for 

mutants (some but now all species). 
 



 
 

• The Sequences, Sequence analysis, Structure analysis sections offer sequence 
information (DNA, RNA, and protein), an interactive summary of EST alignments 
and BLAT hits against the nonredundant protein sequence database (NRDB), 3D 
structure predictions and similar Protein Data Bank (PDB) chains, when available, 
etc.  
 

 
 

• Protein features and properties offer protein domains identifications (InterPro), 
signal and transmembrane predictions graphics, BLASTP hits, and also a selection 
of tools that can be deployed directly from the gene record page using the amino 
acid sequence of interest:  

 
o BLASTP (protein-protein BLAST) against 8 databases,  
o GPI anchor prediction: big-PI Predictor 
o MitoProt (prediction of mitochondrial proteins)  
o WoLF PSORT (prediction the subcellular localization sites) 

 
• The Function Prediction section features Gene Ontology (GO) assignments that 

have been either downloaded from Gene Ontology databases and manually 
curated by FungiDB. GO Slim terms, Enzyme Commission (EC) numbers with 
links to EC number and GO terms description and relevant publications are 
available as well. 



 
 

o Based on the AspGD manual curation data described in this section how 
many unique GO terms are used to describe the Biological process? 
 

Note: Gene ontology provides statements for describing the functions of genes along three aspects: Molecular 
function, Biological process, and Cellular component, and it is organized in hierarchies. The GO terms table 
above provides GO IDs and terms associated with a particular gene and additional metadata that are available 
for these associations such as source, evidence code (e.g. IDA, IMP, etc.) and reference (PubMed ID). There 
are three classes of GO terms in FungiDB: GO terms that are automatically assigned by InterPro2GO, GO 
terms assigned by FungiDB curators, and GO terms obtained from external resources such as AspGD, MIPS, 
and others. 
 
GO Slim is a subset of high-level terms from Gene Ontology that provides a broader overview of annotations. 
GO Slim table provides all annotated GO terms/IDs for a gene with the associated top-level GO Slim terms/ 
IDs. If you click on the individual GO terms you will be redirected to AmiGO 2 site that contains detailed 
information for GO terms and their hierarchy. Here is an example of Inferred Tree of go terms that are “child” 
or component terms for cell adhesion (GO:0007155): 
 

 
 

• Pathways and interactions provide descriptions of metabolic pathways loaded 
from the KEGG and MetaCyc repositories. Genes are linked to individual 
pathways by EC numbers when this data is available and clicking on any of the 
links redirects to an interactive metabolic pathway viewer where the user can 
explore individual reactions or export all known data for a given pathway. 

 



• The Proteomics section is populated when Mass Spec. evidence data and 
phosphoproteomics datasets become available in FungiDB. This data is linked to 
peptide alignments against the reference genome in GBrowse and also provides a 
graphic summary of proteomic datasets. Here is an example for Afu2g04620: 

 

 
 

 
 

• Immunology – primarily geared towards host response dataset and contains 
predicted epitopes from The Immune Epitope Database (IEDB). 

 
 
 
 
 
 
 
 
 
 
 



 
 

FungiDB Genome Browser 
 

1. Accessing Genome Browser - GBrowse 
 

To access the Genome Browser features from the gene page click on the View in genome 
browser button: 
 

 
 
The Genome Browser default window offers quick access to (see figure on the next page): 
 

1. File sharing and export options 
 

Note: if you modified the default GBrowse window by loading custom tracks or other tracks from FungiDB and 
would like to share this window with a colleague, you must generate a custom URL address. Copy and paste of 
the default page url will display the default view only. To create a custom url, navigate to File, Generate URL. 
 

2. Tabs 
o The main Browser window, Select Tracks tab where you can activate custom 

tracks (RNA-Seq or microarray data, SNPs, etc.) 
 

o Snapshots section provides a quick access to snapshots taken while accessing 
data in various GBrowse sessions 

 
o Custom tracks - custom data files (bam or BigWig) uploaded directly from 

your computer or the EuPathDB Galaxy instance 
 

o Preferences where you can update GBrowse appearance settings 
 



 
 

3. The four main features of the GBrowse window are 
Landmark or Region that provides information about 
this gene location and allows you to move to other 
regions by changing the location or entering a specific 
Gene ID. The Overview section displays the entire 
genomic sequence with a marker (red vertical lines) 
indication your current location. The Region displays the 
more immediate portion of the genome surrounding the 
region of interest. The Details section provides a closeup 
view of the region of interest. Scroll and zoom can be 
also done using a pull-down menu in the Scroll/Zoom 
section at the top of the Overview track. 
 

Note: GBrowse can be also accessed from the Tools section on the homepage. 
If you do not know the exact location of the gene, you can just enter the 
GeneID in Landmark or Region window. 

 
4. Each track has 5 track-level controls that can be used to change the display of tracks 

or remove a track from the GBrowse window. 
 

2. Understanding GBrowse display 
 

Navigate to the GBrowse view of the Afu2g13260. 
 
To activate different tracks that are preloaded in FungiDB click on the Select Tracks tab and 
activate 1 RNA-Seq track in addition to default activated RNASeq evidence for introns and 
Annotated Transcripts tracks as shown in the figure below: 



 
 

 
 

As soon as new tracks are selected they begin to load in the Browser tab.  Go back to the 
Browser tab to view the newly activated tracks. 
 
mRNA tracks can provide a comprehensive overview of changing transcriptome environment 
in response to various stimuli (light, sexual cycle, drug treatment, etc.). Visualization of RNA 
reads aligned against the reference genome may also shed light on transcript diversity, quality 
of genome annotation and provide evidence for differentially-spliced transcript isoforms and 
previously-unrecognized coding and non-coding RNAs. 

 

 
 
All RNA-Seq datasets integrated in FungiDB are processed through a pipeline generating 
intron splice site predictions based on available RNA-Seq data. Several parameters are 
calculated to provide support for the intron tracks: 
 



 
 

Introns that are matching transcript annotation for which there is an abundance of supporting 
data from aligned RNA-Seq reads are displayed in bold colours (Blue for a forward gene 
shown here, and red for a gene located on the reverse strand). In the example shown here the 
large intron has 100% abundance in the integrated RNA datasets. A pop-up window can be 
initiated by hovering over the intron and will include all supporting documentation generated 
by in-house automated pipelines: 
 

  
 
 
 
 



3. Accessing Genome Browser- JBrowse (BETA) 
 
In addition to GBrowse, FungiDB has also implemented JBrowse that can be accessed 
directly from the gene records pages: 
 

 
Click on Select tracks tab to view the list of available datasets. To return to the JBrowse main 
page click on Back to browser button. The pull-down tab next to individual track offer 
additional customization choices to create custom view of integrated data: 
 

 


