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Exome sequencing – variant visualization      2013 

In this practical you will learn how to prioritize relevant SNVs as well as to visualize alignments and 
variants using IGV (Integrative Genome Viewer) and the UCSC browser. This will help you to evaluate 
your data in a deeper way. Besides you will gain insight into the biological context of your relevant 
variants. All examples involve samples from individuals with a possible mitochondrial disease. Sample 
files are at http://bio.biomedicine.gu.se/~marcela/courses/2012/workshop/ 

Example 1 – Handling one exome 
 
 It is common that we only have one single sample to analyze. And sometimes it is enough to 
identify the disease causing mutation. Here we will do a simple filtering on our SNV list and the causal 
mutation will be found, but have in mind that other types of filtering will be necessary in order to 
identify relevant SNVs for the different types of diseases and conditions. 
 
Filtering: 

 Open the SampleA.tsv file in Excel. It has 260 540 records, including SNPs and Indels. 

 Inspect all the information that is displayed. You can make use of this document 
(http://www.cf.gu.se/digitalAssets/1431/1431467_columdescriptionexome.pdf) 

 View -> Freeze Panes -> Freeze Top Row 

 Home-> Sort & Filter -> Filter. Drop down menus will appear in the first line of the file (titles line) 

 Select only “nonsynonymous” from the EXONIC_FUNCTION column (column N) 

 Select only “.” (without annotation) from dbSNP column (column I) 

 Select only “mito” from the MITO column (column J) 

 Evaluate the statistics of each record 
 

Visualization: 

 Go to http://www.broadinstitute.org/software/igv/download and launch the 750 MB viewer.  

 Check that the genome reference displayed is Human hg19 

 Load SampleA.bwa.sorted.rmdup.recal.realigned.sorted.fixed.bam file into IGV 

 Inspect the 6 records and compare them to the statistics 

Example 2 – Handling several exomes 
 
 In a better experiment setting, we will have at least to samples to investigate a disease. We 
could have a control against a tumor, where we would look for SNVs present in the tumor sample but 
not in the control. Or we could have two individuals with the same disease where we would look for 
common SNVs. Scenarios can be as complicated as your budget. In this example we have two related 
individuals that share the same disease 
 

 Open SampleX1.tsv and SampleX2.tsv files in Excel. Repeat the filtering process as in the 
previous example  
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 Compare both files to identify common mutations 

 Open SampleX1_SampleX2.common.tsv and repeat the filtering process 

 Check that the SNVs obtained are the same as in our previous comparison 

 Load the corresponding BAM files and inspect the common SNVs  

 Load the corresponding VCF files 

Example 3 – UCSC browser 
 

 You can also load your data in different browsers, as long as you have bam and vcf files (and 
their corresponding indexes). Here we will illustrate how to load the data and obtain biological 
information on our data using the UCSC browser, from where most of the annotation data is taken.  
 

 Go to http://genome.ucsc.edu/ -> Genomes 

 Enter PRODH as search term -> submit 

 Set the following tracks to “dense” (all others set to “hide”) and refresh 
o Base Position 
o OMIM Genes 
o UCSC Genes 
o RefSeq Genes 
o Common SNPs(137) 
o Genome Variants 

 Go to -> add custom track 

 Copy the following line under “Paste URLs or data” box (make sure that is one single line) and 
sumbit 

 
track type=bam name="SampleA" bigDataUrl= 

http://bio.biomedicine.gu.se/~marcela/courses/2012/workshop/ 

SampleA.bwa.sorted.rmdup.recal.realigned.sorted.fixed.bam 

 

 -> go to genome browser and inspect the differences 

 Go to -> manage custom track 

 Copy the following 2 lines under “Paste URLs or data” box (make sure that is one single line) and 
sumbit 

 

track type=vcfTabix name="SampleX1" 

bigDataUrl=http://bio.biomedicine.gu.se/~marcela/courses/2012/workshop/S

ampleX1.snp.filter.vcf.gz 

 
track type=vcfTabix name="SampleX2" 

bigDataUrl=http://bio.biomedicine.gu.se/~marcela/courses/2012/workshop/S

ampleX2.snp.filter.vcf.gz 

 

 -> go to genome browser and inspect  
GOOD LUCK! 
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