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Overview
FireBrowse is a user-friendly interface for navigating the output of Broad’s TCGA GDAC
FireHose pipeline. FireBrowse provides 2-click navigation to thousands of archive files and
reports, making it the fastest way to do bulk downloads of TCGA data. It also provides
some graphical tools to dynamically explore gene expression across cancers as well as
mutations using viewGene and iCoMut.
Tasks:
1. Download RNA-seq expression and clinical data for Head and Neck Cancer (HNSC).
2. Look at gene expression of CDKN2A in tumor vs normal tissue for HNSC and CESC.

Walkthrough Summary: Task 1
Step 1)
Step 2)
Step 3)
Step 4)

Go to the FireBrowse home page: http://firebrowse.org
Select the HNSC TCGA Cohort
Click on the Clinical bar in the Bar Chart, then click on a file to download.
Click on the mRNASeq bar in the Bar Chart, then click on a file to download.

Note that you cannot filter by patients or by tumor type etc. You get the whole bunch
together, which can create quite large files. Make sure you have a good Internet connection
and room to store the files.

Walkthrough Summary: Task 2
Step 1) Go to the FireBrowse home page: http://firebrowse.org
Step 2) Enter “CDKN2A” in the “View Expression Profile” text box and click button.
Step 3) Turn Filter ON and select only HNSC and CESC tumors, then click “Submit”.
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Task 1: Download RNA-seq expression and clinical data for HNSC.
Step 1) Go to the FireBrowse home page: http://firebrowse.org
Step 2) Select the HNSC TCGA Cohort

This link takes you to the iCoMut graphical
tools. This tools displays mutation information
along with various GDAC FireHose pipeline
clusters and relates them all to each patients.
You can filter and highlight specific patients to
view all the results on one graph. Each row is
sortable and movable so that you can
customize your viewing experience. It is a
great exploratory tool.

Enter a gene name, or list of genes, and click
here to go to the “viewGene” graphical tool
and explore the gene expression of your
selections over all TCGA cancer types. It
include filtering options so you can specify
which cancers and what type of expression
you want to look at (RSEM or RPKM values).
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Step 3) Click on the Clinical bar in the Bar Chart, then click on a file to download.

After clicking a
bar a box listing
all available files
will pop up. Just
click the file you
want download.

To get to the automated reports you
can click on these tabs. Then click
on a report to access it.
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The “Clinical_Pick_Tier1” file only contains
selected clinical information. The
“Merge_Clinical” file contains all clinical data,
including follow up and drug treatment
information in one Excel file instead of multiple
files like the TCGA Data Portal provides.
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Step 4) Click on the mRNASeq bar in the Bar Chart, then click on a file to download.

These files are named using similar terms to those in the
TCGA Data Portal; they just contain all data for all patients
instead of data for only one patient. For example, the
“Illuminahiseq_rnaseqv2-RSEM_genes_normalized” file is
equivalent to the “.rsem.genes.normalized_results” files from
TCGC Data Portal.
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The files downloaded from FireBrowse contain exactly the same data, including column
names, as the TCGA Data Portal files, all the patients are just concatenated along the
columns. Thus, for the example above, each patients has 3 columns. If we are interested in
just 1 columns (like raw_count) this file would have to be further massaged to extract just
these data.

Data Download Notes
FireBrowse is great for bulk downloads, but because you can’t filter for smaller cohorts
your download files may be very large. In the FireBrowse viewGene and iCoMut graphical
tools you can select individual or groups of genes/patients, respectively, but you cannot
download the data from the graph directly. You have to download everything and
regenerate the plot yourself. In some of the automated reports you will find a link to R
code that can reproduce those figures. Thus, FireBrowse is a great choice for bulk
downloads, but if your only interested in a few genes cBioPortal may be a better option.
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Task 2: Look at gene expression for CDKN2A in tumor vs normal tissue
for HNSC and CESC.
Step 1) Go to the FireBrowse home page: http://firebrowse.org
Step 2) Enter “CDKN2A” in the “View Expression Profile” text box and click button.
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Step 3) Turn Filter ON and select only HNSC and CESC tumors, then click “Submit”.

Note all the other filtering options. You can view RSEM
expression (default) or RPKM; however, these will be
different sample cohorts! You can also turn normal on
and off and adjust a few other settings.
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Some interesting biology (at a high level)…
HPV is known to cause cervical tumors and has also been associated with certain types of
head and neck cancers. Staining for the CDKN2A (a.k.a. p16) protein is a standard test to
determine if a patient is HPV+ (TCGA has the results of this test in the clinical data). In
cervical (where essentially all patients are HPV+) we can see p16 is significantly higher
expressed in tumor compared to normal tissue. However, in head and neck this is not the
case. This is due to many head and neck cancers being caused by other means like p53
mutation. If HPV results in up-regulation of the p16 gene and protein in cervical one could
logically assume this may hold for head and neck as well; however, we cannot see this in
this plot because HPV+ and HPV- HNSC patients are combined. Extracting and processing
the data used to generate this plot from scratch, and labeling the HPV+ HNSC patients we
can get a plot like below.
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I’m assuming all cervical are HPV+, so are not color-coded. For HNSC we can now see that
all HPV+ patients have high p16 expression, similar to cervical. However, there are a lot of
HPV- patients that also have high p16 expression, which could lead to a lot of false positive
tests. Note that these HPV+ patients were determined based on an independent analysis of
controlled-access RNA-Seq data where we looked for E6/E7 gene expression. Comparing
our classification to that of TCGA’s p16 staining results we found TCGA misclassified 25
patients as HPV+ based on staining, but we found no evidence of HPV infection based on
viral gene expression in the RNA-Seq data.
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