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Exercise 1: Exploring iCoMut features 

Comut plot is often seen in cancer research publications as a visual summary 
of genetic variations/mutations in cancer cohorts. The plot itself is 
essentially an ensemble of multiple smaller and simpler plots (e.g. heat maps 
and bar graphs) aligned and interconnected via a common X or Y axis. This 
form of grid-like graphical summary is particularly suitable for presenting 
data with an intricate and associative nature. iCoMut aims to further 
transform the static image into an interactive data exploring experience that 
is flexible and versatile, and through a web-enabled user interface, provides 
greater public access.  

Step 1: Access firebrowse.org 

http://firebrowse.org 

Step 2: Type ‘CESC’ in the box next to ‘View Analysis Profile’ and click 
on ‘View Analysis Profile’ box. You will now visualize the iCoMut plot for 
all CESC samples in TCGA, with various tracks for clinical and genomic 
data associated with these samples 

Step 3: Explore different ways of sorting the tracks 

By default, patients in a cancer cohort are sorted first by the histological 
subtypes (if available), then by the gene mutations.  



 
 
 
Data can be sorted by clicking on the text labels of the axes and the heat 
maps. To perform a multi-key sorting, alt-click on a text label to add a key.  
 

 
 
 
 
 
 



 
The info box located on the left reports the sorting status of the patients.  
 
 

 
 
 
Many options to sort patients can be done by mouse clicking. Here, for 
example, patients are sorting by age (click) then by focal-level copy number 
gain (alt-click on "Multi-Key Sort" located above the copy number heat 
map).  
 
 



 

 

Step 4: Explore rearranging the panel layout 

A panel can be collapsed by clicking on the minus icon.  

 
Horizontal panels can be rearranged by drag and drop using the minus/plus 
icons located on the left of the panel titles.  



 

Collapse and Expand All 

Control buttons, for collapsing and expanding all panels, are conveniently 
provided at the top of the comut plot. Additionally, by first collapsing all 
panels, the rearrangement of the layout order of panels can be done more 
easily by drag and dropping the plus sign next the panel title.  

 

Step 5: Explore sorting rows within an interactive Heat Map  

Clicking (or alt-clicking) a row name will sort the columns (i.e. patients) by 
the row. The sorting order is toggled by clicking the same row name again.  
Additionally, users can easily rearrange the order of rows by dragging and 
dropping the row names.  



 
Clicking 'Show Grids' will show all the rectangles in a heat map, including 
the ones with no data. When in this mode, the cross-hair cursor is also 
shown. The cursor can be locked in at a rectangle by double-clicking. The 
locked cross-hair cursor will appear double-lined. To unlock the cursor, 
click again. Click 'Hide Grids' to hide the grids and cross-hair cursor. By not 
showing all the graphical elements in a heat map, the visual rendering is 
faster.  



Exercise 2: For the Glioblastoma multiforme (GBM) cohort, find the 
genes under the top 2 most significantly amplified and deleted 
regions based on Copy number analysis using Gistic2 
 
Step 1: Select ‘Glioblastoma multiforme (GBM)’ in the SELECT COHORT 
drop-down list on the front page 
 
Step2: Click on CopyNumber Analyses, and it will show you all the 
analyses for that data-type 
 
Step 3: Click on ‘CopyNumber Gistic2’ to select the analysis in which 
GISTIC algorithm was used to identify genomic regions that are 
significantly gained or lost across the set of all tumors. 
 
Step 4: You should see a window open with details of the SNP6 Copy 
number analysis (GISTIC2). Click on ‘Expand All’ to expand all the report 
sections 

 
 
Step 5: Under Results -> Focal results, you should see Figure 1 and Table 1. 
Figure 1 is the graphical view of the genomic positions of the amplified 
regions; Table 1 lists the 25 most significant amplifications found. 
 



 
 
 
Step 6: For the first region (7p11.2), click on the number under the column 
‘# Genes in Wide Peak’. You should now see another window open up 
showing SNORA73 gene as amplified under the 7p11.2 peak. 

 
 
Step 7: Similarly by clicking on the second region with 4 genes (12q14.1), 
you should see these 4 genes as amplified. 



 

 
 
Step 8: For finding the genes under the top 2 significantly deleted regions, 
follow the same steps using Table 2. You will see important genes like 
CDKN2A, CDKN2B and PTEN amongst the top 2 deleted regions. 

 
 
 
 



Exercise 3: Viewing expression of two genes across cancer types 
 
A 2014 report (see abstract below) states that AML cells are 
exceptionally reliant on the cell-cyle regulator CDK6, but not its 
functional homolog CDK4, and that the preferential growth inhibition 
induced by CDK6 depletion is mediated through enhanced myeloid 
differentiation. Check if it is true that the expression of CDK6 is higher 
in LAML (Acute Myeloid Leukemia) and check whether CDK4 shows 
the same expression pattern as CDK6 in LAML 
 

 
 
Step 1: On the homepage (firebrowse.org), type ‘CDK6’ in the search box 
and click on ‘View Expression Profile’. 

 



 
Step 2: This will open another window with the following boxplots showing 
the expression of CDK6 across various cancer types. Red bars are for tumor 
samples and blue bars are for normal samples. 

 
 
Step 3: As we would like to view only Tumor samples, turn OFF display of 
normal samples on the control panel below the boxplot. Also turn OFF 
Outliers display and Sort by Low to High expression. This will change the 
boxplot and you should see this figure: 

 



Step 4: We can now clearly see that the expression of CDK6 is the highest in 
LAML (Acute Myeloid Leukemia) and it verifies the statement made in the 
abstract above. Further, type CDK4 in the search box on top of the page and 
visualize the expression boxplot for CDK4 across cancer types. Again, sort 
the view by Low to High expression. You should see the figure shown 
below. We can now confirm that in contrast to CDK6 expression, the 
expression of CDK4 is not high in LAML, in line with the statement made in 
the abstract above. 
 

 
 


