
FungiDB: Synteny in GBrowse  
 
Fungal organisms produce a wide range of extracellular enzymes to break down organic 
materials. Glycoside hydrolases (GH) are a large family of enzymes that facilitate degradation 
processes. 
 
1. Initiate a gene search for Glycosyl hydrolase family 47 proteins in Cryptococcus. 

Use the InterPro Domain search and enter PF01532 (the PFAM ID for Glycosyl 
hydrolase family 47 ). 

2. Navigate to the gene page of CNBG_9313. This gene belongs to the family of 
CAZy genes 

Note: You can further explore clusters and other data in MycoCosm CAZy Browser as was shown 
previously. 
3. Click on the Synteny shortcut to examine tracks in closely related species. 

 
 

 



4. Next, let’s explore synteny in Basiodiomycota phylum. Click on the View in 
genome browser button to be re-directed to GBrowse session. 

5. Activate custom tracks by clicking on the Select Tracks tab.  
6. Navigate to the Orthology and synteny menu and click on the “showing… 

subtracks” link.  Now you have an option to select tracks for Basidiomycetes. 

Once you are done selecting tracks, click on the Change button at the bottom of 
the pop-up window. 

 
 
 

 
 

 
 

 



 
 
7. Is the region containing this gene syntenic in all species you selected? 

 

• What can you conclude about the conservation of this gene across various 
species? 
 

• What is the direction of the CNBG_9313 (highlighted in red) gene relative to the 
chromosome? 

• What genes are upstream or downstream of the CNBG_9313? 
• Do you observe changes in the number of exons? 
• Notice that some of the genomes have contigs that are not contiguous.  Why is 

that?  
• Mouse over the two contigs and look at the information in the popups – do these 

pieces belong to the same chromosome?  What does this mean? 
• Observe the last track on the bottom of the screen – Ustilago maydis. Why do you 

think this gene is not detected here? Hint: examine contigs. 



• Examine neighboring genes in Cryptococcus species. Which genes have 
undergone expansions or possible truncations (highlighted in blue)? 

8. Navigate to FOXG_17458, a hypothetical protein in Fusarium oxysporum f. sp. 
lycopercisi 4287 

a. Generate GBrowse view of syntenic genes in Fusarium species only: 
Notice that there are no syntenic genes shown for FOXG_17458: 



Why do you think this is? 
 
Investigate this further by looking into non-syntenic Fusarium orthologs in FungiDB and 
examine Fusarium resources offered at MycoCosm. 
 

b. Create a search for FOXG_17458. 
To generate a search query with a 
single gene, use the text search box 
at the top of FungiDB page: 

 
c. Next, look for non-syntenic orthologs in Fusarium species: 

 
 
 
 



 
What can you conclude about conservation and function of this gene? 
 

d. Navigate to Mycocosm main page and select a Fusarium oxysporum f. sp. 
lycopersici strain 4287 genome. [genome.jgi.doe.gov/Fusox2] 

 
e. Use the Fusox2 portal’s search page to identify the proteinID of 

“FOXG_17458T0” (Transcript 0 of FOXG_17458). You will find that the 
proteinID of FOXG_17458 in Fusox2 is 23236. 

 
f.  Click on MCL clusters tab and then use the pull down menu to select 

clustering run “Fusarium-orthomcl 1.5.2900”. 



 
https://genome.jgi.doe.gov/clm/run/Fusarium-orthomcl.2900?organism=Fusox2 

 
g. Enter keyword Fusox2.23236 (databaseID.proteinID) to find clusters with that 

protein in it. Remember, for FOXG_17458 (FOXG_17458T0 protein ID in 
MycoCosm is 23236 and genome ID is Fusox2) 

 



 
 
This will bring up cluster #386. Notice that this family is expanded only in the two known 
pathogens of the Fusarium oxysporum species complex with dispensable chromosomes 
(Fusox2 and FusoxT415), but not in other Fusarium species including endophytic Fusarium 
oxysporum like Fusoxys1 and Fusoxy1.  
 
Now having this information at hand, you can either return to FungiDB and examine 
underlying transcriptomics, proteomics, etc. data or use other databases to enrich your 
analysis. For example: 
 

• Navigate to Ensembl Fungi, search for FOXG_17458 and visualize the gene-tree: 

 

Take a look at the between species paralogues. Is your data consistent with observations in 
MycoCosm? (Hint: look for duplication nodes). 
 

• Click on the link at the bottom of the gene tree image to view all paralogues on the 
tree: 



 

 
 

• To export this data you can click on the Download data for this image button and 
choose form multiple formats: 

 
 
 
 
 
 
 
 
 
 
 



 
 
 

 
Or you can choose to download the image as shown by clicking on the Export this image 
button: 

 

 


