
Introduction to MycoCosm 
MycoCosm is a fungal genomics portal developed by the US Department of Energy Joint 
Genome Institute (JGI) to support integration, analysis, and dissemination of fungal genome 
sequences and related omics data by providing interactive web-based tools. To get started, 
navigate to the MycoCosm Homepage in your web browser (https://mycocosm.jgi.doe.gov/)  

 

You can also get to MycoCosm from the unified JGI genome portal (genome.jgi.doe.gov) 
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If you have an account, login now. If not, create an account by clicking 'LOGIN' and then 
'REGISTER'. 

 

Currently MycoCosm hosts 2000+ genomes, both genomes sequenced by JGI in 
collaboration with the community, and genomes imported from the public domain or 
privately from collaborators. Most JGI-sequenced genomes are products of the Community 
Science Program (CSP) or the 1000 Fungal Genomes Project (1kFG). The MycoCosm page 
has links to these as well as other Programs and Projects. Nominations for genomes to 1kFG 
may be directly submitted from here! 

 

 

 



Searching for organism portals, groups and projects: The main search box on MycoCosm can 
be used to find organism genome portals using the default search parameters. 

 

Exercise: Find 'Aspergillus' on MycoCosm using the default parameters. 

Additional search options are available using "Search for JGI Data". 

Exercise: Find 'Lichen' on genome.jgi.doe.gov using "Search for JGI Data". How does this 
compare to the default search on MycoCosm?  

Note: A global search (‘Anything’) for the keyword is the default search parameter at the JGI genome portal 

For the next part, we will use a single genome portal to explore tools available in MycoCosm. 

 

Navigating a genome portal 
Choose one of the Aspergillus genome portals you identified in the exercise above. This will 
take you to the genome portal for that species. The data for that genome is stored in a 
database, which can be identified using the url for the genome portal. For example, the home 
page for Aspergillus welwitschiae is mycocosm.jgi.doe.gov/Aspwel1/Aspwel1.home.html. In 
this case, the databaseID is Aspwel1 (the part right after mycocosm.jgi.doe.gov/). JGI uses 
this databaseID as a stand in for the portal in urls, download files, genome annotation 
browsers, clustering etc.

 

 



The navigation toolbar 
At the top of the genome portal is the navigation toolbar with the following functions. 

 

Synteny 
We will explore the most of the tools in a later exercise, but for now, let us see the synteny 
browser and the genome browser. The synteny browser allows you to look at genome synteny 
at the nucleotide level using various filters. 

 

Check out the basic functions of the synteny browser by clicking on the buttons and 
pulldowns marked by the red arrows in the image above. To return from the ‘Dot Plot’ view, 
click ‘Synteny’ next to it. Note that self-alignment (main diagonal) is already removed in the 
dot plot if the genome is compared with itself, thus allowing you to observe other regions of 
duplication. We will explore this feature further in a later tutorial. 

Genome browser 
Now, we will explore the genome browser using the “BROWSE” tab. On the browser, you 
can navigate using available navigation tools and explore multiple layers of information we 
superimpose upon scaffolds. These include nucleotide conservation with closely related 
genomes, RNAseq expression data, Blastx results and more. With multiple sources of 
information visible simultaneously, identifying potentially interesting regions, or locations 



which need further improvement through manual curation is relatively straightforward. You 
can also customize your view by clicking open/close toolbar and updating track settings. You 
can get additional help on how to take advantage of the toolbar by clicking the ‘?’ button, or 
close the toolbar by clicking the ‘X’ button (both of these are next to the refresh button). 

 

The nucleotide conservation tracks (based on vista alignment data) are a visual representation 
of alignments between two genomes. The “peaks and valleys” present on these curves 
represent percent conservation between aligned regions, and regions of high conservation are 
colored according whether that region corresponds to an exon (dark blue), UTR (light blue), 
or non-coding (pink) region in the aligned genome. You can click on any of these tracks to 
get more information/download data. 

The browser can be a useful tool for identifying potentially interesting genes, or exploring the 
gene neighborhood surrounding a gene of interest. For example, let’s zoom in on one region 
of scaffold 1 to take a closer look. In the navigation tools, replace ‘scaffold_1:1-100000’ with 
‘scaffold_1:352500-362500’ and press ‘Apply’ to zoom in. Alternatively, you can scroll (i.e. 
‘<<<’ and ‘>>>’) and zoom (i.e. +1.5x, +3x, or +10x) using the available navigation tools. 
You can also expand any track by clicking on it. Try this now for the ‘GeneCatalog’, which 
will allow you view this track with increased resolution. Click on any gene in the 
GeneCatalog and click on “Feature web page”.  This will take you to the protein page. 

 



On the protein page, detailed information is available regarding gene structure, functional 
annotation, homology to other organisms, etc. Almost everything on this page is click-able, 
bringing you to detailed descriptions of specific functional annotations. The top part of the 
page describes gene details, functional annotations and information on gene 
structure/domains present. Below this, BLAST alignments and scores (length, score, % 
identity, etc) are shown. Clicking on the alignment will allow you to view individual 
alignments, or clicking on the hit name will bring you to a page describing that protein in 
detail. Below you can select and retrieve protein sequences of either this protein, or any 
BLAST hit. 

 

EXERCISES: 

1. Go to the test portal for this course at mycocosm.jgi.doe.gov/Rhoto1_APA2687_1/ 
2. Hide all gene model tracks except the Gene Catalog and make all SNP tracks visible 

on the browser. Identify genes that show SNP variation within coding sequence and 
explore the protein pages of those genes. 

3. Using the navigation tools to scroll, compare the RNA coverage tracks (from different 
conditions) to identify additional genes that show different expression profiles and 
identify what those genes are.  

4. Using the data displayed on the browser, identify and take note of regions which need 
manual curation. Note: curation privileges were granted only to this specific genome 
portal. We will learn more about manual curation tools in this workshop. 
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MycoCosm Group Portals 
In addition to single genome portals, MycoCosm also hosts groups of genomes in “Group 
portals”. These can be phylogenetic groups or manually curated groups such as “Plant 
Pathogens”. We will look at phylogenetic groups in this exercise by starting at the 
MycoCosm home page. 

Browse the cartoon phylogeny by clicking on a node or leaf. Each node and leaf has a menu 
of links to the associated Group Portal, several Group tools, and each member Genome 
Portal. The Pezizomycetes are an important class of Ascomycota that includes truffles and 
morels, and both saprobes and mycorrhizal symbionts. Let’s find out more about them by 
clicking on the ‘Pezizomycetes’ leaf, and selecting the top ‘Pezizomycetes’ link in the menu. 

 

Anatomy of a MycoCosm Group Portal 
The default view of a Group Portal shows a hyperlinked list of all of the member genomes, 
basic statistics of each genome, and the primary associated publication, if any. Genome 
names are linked to their Genome Portals, and publications to PubMed. The Pezizomycetes 
Group currently consists of 74 genomes, 25 of which are published. The group also shows the 
main navigation bar with the same function as in the single genome portal, with the notable 
absence of home, synteny and genome browser, since these do not make sense for group 
portals. 



 

Note the top Menu bar. The Menu bar is found on all Group and Genome Portals, and offers 
appropriate tools (“Items”) for viewing, searching, and browsing genomic data. The default 
Group Portal Item is INFO. The Item to the right is a context-dependent HELP! that provides 
useful information specific to the current page. The Item to the left of INFO is 
DOWNLOAD, from which you may, if registered and logged in, download files of the 
genomic and transcriptomic assemblies, and structural and functional annotations, of all 
genomes of this Group. The SEARCH item provides a text-based search tool for all genomes 
in this group. Click on SEARCH to try it out. 

The default search is for keywords in the Default Analysis Track (the accepted gene model 
set) of each genome in the group. Pulldown menus allow choices other than the default 
settings.  



 

Multiple search terms are combined using a logical “AND”, meaning that a search for the 
terms “pheromone receptor” will return only results containing both “pheromone” and 
“receptor”. Try it! The basic anatomy of search output is shown below. 

 

The search output provides links to the genome portals, genome browser, protein pages, and 
functional annotations.  

Exercise: Use the “Lichens” group identified in the previous exercise for this exercise 
(mycocosm.jgi.doe.gov/lichens). How many genes in these genomes have Pfam annotations?  

Hint: You can find this using the prefix “HMMPfam” common to all Pfam annotations in MycoCosm. 



Another way to search all Pezizomycetes genomes at once is to do a Blast search, using the 
Menu bar’s BLAST Item. There are also multiple ways to investigate the Group: 

§ MCL CLUSTERS – draft gene families clustered using Blastp and MCL 
§ PFAM DOMAINS - identified using InterProScan 
§ SECONDARY METABOLISM CLUSTERS – predicted secondary metabolism gene 

clusters based on Pfam domains 
§ CAZYMES – carbohydrate-active enzyme annotations done by the CAZy team 

(www.cazy.org) 
§ PEPTIDASES – assignments made by Blastp against the highly curated MEROPS 

database (www.ebi.ac.uk/merops) 
§ TRANSPORTERS - assignments made by Blastp against the highly curated 

Transporter Classification Database (www.tcdb.org) 
§ TRANSCRIPTION FACTORS - assignments made by Blastp against an in-house 

curated database 
 

We will explore a few of these in subsequent exercises. Now let’s look a little more closely at 
PEPTIDASES. Click on the tab in the menu bar to go to the PEPTIDASES page. Each row 
represents a Merops clan or family, and may be expanded or collapsed; clicking on the clan 
or family goes to the cognate Merops web page. Each column represents a genome and has a 
unique databaseID; the databaseID is short and often obscure, but the species and gene model 
set may be revealed by hovering over the databaseID. The number in each cell is the number 
of proteins in that genome with the assigned Merops classification. Clicking on it will present 
details about those proteins. For large groups like this one, you may need to scroll to the right 
to view the rest of the table. 
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Let’s search for a specific type of protein by entering ‘subtilase’ in the ‘Search for:’ textbox 
and clicking on ‘Filter’. This search by “Keywords” will look for matches to domain 
descriptions. Now only subtilase-related clans and families are shown (and inhibitors 
thereof). Note that the S08.115 peptidases are found only in a handful of organisms, mostly 
saprobes. To search by the specific Merops ID, enter “S08.115” in the Search box, change the 
dropdown selection to “Annotation”, and click “Filter”. The right-most column of numbers 
are totals for that Merops row, so let us click on the ‘10’ to learn more about these proteases. 

 

The list of proteins shows basic information of the underlying gene models. The left-most 
column is the databaseID and proteinId, which together provide a unique identifier for the 
gene model in MycoCosm. The next 5 columns are self-explanatory, but note that Location is 
linked to the Browse view of that Genome Portal, and Merops and Domains are linked to the 
corresponding page on Merops and Pfam domains on EBI’s InterPro site. The right-most 
column is by default in ‘Models’ mode and shows the exon-intron structure of each gene.  

Click on ‘Domains’ to view the domain structure of the proteins. As is often the case with 
subtilases, the gene product is a pre-protein with a peptidase inhibitor domain that likely must 
be cleaved off before the mature proteinase can function as such. 

 

 

 

 



A similar set of tools is available for other functional annotations. For example, the tools in 
CAZYMES are shown below. 

 

 

So far, we have browsed the Group based on common (or uncommon) functional annotation. 
Another way to browse is based on phylogeny, and may be accessed through the Menu bar’s 
Tree Item. Click on it: 

 

Unlike the cartoon on the MycoCosm home page, this tree, and others associated with each 
Group, is calculated by JGI using the clusters mentioned above, followed by MAFFT 
alignment of presumptive orthologs and FastTree modeling. Sometimes unexpected 
branchings appear that contradict other resources such as NCBI Taxonomy, but not in this 
case. The nodes are selectable, collapsible, and expandable.  The table to the right of the tree 
recapitulates the Group data we saw earlier. The basic tools available in the tree view are 
shown below using the whole MycoCosm fungal tree as an example. 



 

Let’s take a look at a larger tree, the Eurotiomycetes, with 414 genomes. The main driver for 
its growth in Eurotiomycetes is JGI’s Aspergillus Whole-Genus Sequencing Project, with the 
goal of sequencing ~300 species of Aspergillus.  

Click on the MycoCosm link at the top of the page, above the Menu bar, to go back to the 
MycoCosm home page. From there, go to the Eurotiomycetes Group Portal. Or even better, 
on the leaf’s menu click on ‘Search’ rather than the Group link, to go straight to the Group’s 
Search tool. This way we don’t have to wait for the list of 414 genomes to load. Next enter 
the known Aspergillus nidulans septin GeneID AN8182 into the Search box. We get a single 
gene, as expected. 

 

Click on the Protein ID 1633. This show the ‘protein page’ for this gene and protein, which is 
part of the Aspnid1 Genome Portal. We will see more of the protein page in later exercises. 
A. nidulans was not sequenced at JGI. Instead this genome was imported from AspGD 



(www.aspergillusgenome.org), and this page has a link to the cognate AspGD page. This 
genome has also been imported by FungiDB, and again this page has a link to the 
corresponding FungiDB page.  Try it! 

 

 

Finally, for additional resources outside of this workshop, there are video tutorials available 
to the public on the MycoCosm homepage that walkthrough different features of the portal. 

 


