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Using IGV to identify true somatic
variants from the false variants

http://www.broadinstitute.org/igv

A FAQ, sample files and a user guide are available on IGV website

If you use IGV in your publication:
James T. Robinson, Helga Thorvaldsdéttir, Wendy Winckler, Mitchell Guttman, Eric S. Lander,
Gad Getz, Jill P. Mesirov. Integrative Genomics Viewer (2011) Nature Biotechnology 29: 24-26
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What can you do with IGV?

Visualization of different genomic data types:
. aligned sequence reads
. mutations
« COpy number
« RNA interference screens
. gene expression
. methylation and genomic annotations

List of supported data formats:

http://www.broadinstitute.org/software/igv/FileFormats

For this example:
. ¥*.bam for the alignment file
~« *.gtf for the genome annotation data
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Using IGV: basics

Human hgl8
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Human (b37)
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Human hgl7
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Step

(or choose a genome in Genomes->Load Genome from server)

1: Choose the genome in the list

A\

Example: here we select hgl8 because it was used

for the alignment

hg19: UCSC genome (e.g. chrl, chrM)
b37: EnsEMBL genome (e.g. 1, MT)
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RefSeq genes
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Using IGV: basics

Step 2: Import your alignment file
Several options

« File->Load from File

+ File->Load from URL

+ File->Load from Server
+ File->Load from DAS

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If
the red x still appears, you may have to delete the image and then insert it again
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Using IGV: basics

Look In: ‘@igvtools_exercise |VI E
[} dbsnp130.bed
[ egfr_gc.wig

[ igvtools_exercise.doc
() NA12878.5LX.egfr.bam
[} NA12878.5LX.egfr.bam.bai

Step 2: Import your alignment file
J

File Name:  [NA12878.5LX.egfr.bam

|
Files of Type: |All Files [~]

[jge [ coneel |
c If you select a *.bam file, it must be sorted and indexed, and the

corresponding index *.bai file must be in the same directory

You can visualize several alignment files at the same time for the
same species
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You can either: Step 3: select the data to display
. select a chromosome

File View Tracks Help
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. select the coordinates: chr#:pos1[-pos2]
File View Tracks Help

|Humanhgls }chhﬂ }v¢chr7:55.052‘2l9~55.244‘525| 2|E—K| 7 <« @ |

F L

. search for a gene

File View Tracks Help
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Using IGV: basics

Step 4: visualize the read alignments on the sequence

an area that is too large (depending on IGV parameters):
Zoom in using the + sign in the tool box (in red) or by double-
clicking on the display area

: You will not see the alignment if the region your are looking in at

File View Tracks Help
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NA12878 5LX.egfr.bam Coverd

e double-click here to zoom in

Zoom in to see alignments.
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File View Tracks Help
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File View Tracks Help
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File View Tracks Help
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Using IGV: basics

Step 5.1: download genomic annotations file or other tracks
from the UCSC table browser

1) Go on http://genome.ucsc.edu and click on Tables

File Edit View History Bookmarks Tools Help

4.‘] v @ @ |.| http://genome.ucsc.edu/index.html?org=Human&db=hg1¢

< fastq ba... ™ NGSGUI... S Index of... S Index of... [jRecom... [gFileFor... [gR

UCSC Genome Bioinformatics

Genomes Blat Tables Gene Sorter PCR VisiGene

L3
T About the UCSC Genome Bioinformatics Site

Browser

Welcome to the UCSC Genome Browser website. This site ¢

A Several ways of downloading gene annotation files can be used, for example

=
JOICR

directly from the source sequence databases 13

<

Using IGV: basics

<« v ¢ o = ucsc.edu/cgi-bi hgsid=2097472895c! db=hg18&hgta_group=ge v| [#3 v [fastq bam download Q)

fastqba... @ NGSGUI... ™ Index of... B Index of... jgRecom... gFileFor... zRecom.. [& GenePat... jgCN |Inte... jgFile For... = 4select... [o] (Untitled) EJTabl... %8 P v

Home Genomes GenomeBrowser Blat Tables GeneSorter PCR Session FAQ Help

D

Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks, and to retrieve DNA sequence covered
by a track. For help in using this application see Using the Table Browser for a description of the controls in this form, the User's Guide for general
information and sample queries, and the OpenHelix Table Browser tutorial for a narrated presentation of the software features and usage. For more complex
queries, you may want to use Galaxy or our public MySOL server. To examine the biological function of your set through annotation enrichments, send the
data to GREAT. Refer to the Credits page for the list of contributors and u: estrictions associated with these data

clade: fammal iz genome: (fimahiils) assemblycg >Select the genome (e.g. hg18)

"Select the gene annotations

region: ® genome  ENCODE Pilot regions ~ position |chrx:151073054-151383976 (e k g 1 E nsems bl G en es)
5 a ( s : -

filter: (Jceate )
intersection: | create |

correlation:

Select the file format (e.g. GTF)

output form 7| Send outputto ' Galaxy ' GREAT

(leave blank to keep output in browser) ;
file type returned: © plam et - gzia@OSE your file name and click on the
s G “get output” button

Ta recet all neer cart sattinas (includina enstam tracke) click here
one
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Using IGV: basics

Step 5.2: load the genomic annotation file in IGV

Select File->Load from file and choose the GTF file you have downloaded
You have know access to RefSeq and Ensembl gene annotations:

e

NAL2878.SLX.chrl_sample bart
rage

NAL28785LX.chrl_sample bart

ESPNP

RefSeq genes

= 1]
ENST00000288650 ENST00000270891 ENST0000038679]
Ensemblhg18.gtf

you need. You can select a higher memory threshold if you

: The more data and annotations you load, the more memory
need it (and if you can) when you launch IGV
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Using IGV: basics
Example of a deletion (10kb, from IGV publication*)

25 kb
o 20900k
[
Coverage | jo-sn | \ B L Ad
& ! L S
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Coverage Ic! 1l il 1] L ] ; —
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Ic i b = L. 0
ici N\ e w —_—
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Ic! :
Alignment =c : Deletion -
SC (T
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RefSeq —t et
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AIDA \
DGV 280

Robinson et al., (2011) Nature Biotechnology 29: 24-26 1©
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Using IGV: tips

Before:

PCSIO022C bam Coverage
Pesinozzcram

Seauen =

Ratseq Ganes

After:

PCsi00226 bam Coverage

—— — 0 00 000000
Show all bases

[Tip number 1: COLOUR]

Copy read details to clipboard |

Group alignments by
Sort alignments by
Color alignments by

 Shade base by quality
a1 Show mismatched bases

View as pairs first-of-pair strand
Go to mate read group

View mate region in split screen sample

Setinsert size options ...

tag
bisulfite mode

Re-pack alignments

Using IGV: tips

Before:

Posinozzc am coverage
pesinozzcam

) =

Ratseq Genes

After:

Pesi00220 bam Coverage

[Tip number 2: SORT ]

Copy read details to clipboard

Group alignments by
Sort alignments by startlocation
Color alignments by read strand
 Shade base by quality ftetoasiand
7 Show mismatched bases T
Show all bases —
read group
insert size
chromosome of mate
tag

View as pairs.
Go to mate
View mate region in split screen
Setinsert size options ...
Re-pack alignments

 Show coverage track
Load coverage dat

Collapsed
Squished
v Expanded
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Using IGV: tips

Before:

PCSI00226 bam Coverage

| Tip number 3: COLLAPSE |

o
LT T T T [ T T [ T T [ T [ [ [ [ T | ey

PCSI0022C bam

Rename Track...
Copy read details to clipboard

Group alignments by
Sort alignments by
Color alignments by

- + Shade base by quality
i ¥ Show mismatched bases
Show all bases

View as pairs
Go to mate
View mate region in split screen
Setinsert size options ...
————— Re-pack alignments
i ¥ Show coverage track
Fr— = Load coverage data... R A A A T T A T G A T
Ratseq Ganes 2

”  Expanded

Posinozzcsam

Yy 19
3
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Before:

[Tip number 4: ZOOM OUT/IN]

pesioosorsam coverage

pesinosorbam

posinosox sam coverage

pesinosoxsam

=

Ratseq Ganes

After:

Pesi060 bam Covarage

Savence = AAGTTGATGTTAATGTTGGGTAGAAG TOCCE TTAGECEGTECTGOCAT TCOTTCATATTTAAACTC TCTACAGAACTGCTGTTGTCTOOOAGATTTACCAACARAAARATGAAAGATARARARAAATARAAAGETACGT TAGAAACATATCTTGTTE]

20
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Using IGV: tipS [Tip number 5: SPLIT SCREEN]

Before:

0 = PCSI0022P.bam

|| Rename Track...
| Copy read details to clipboard

Grou

|
| Sort by

|~ Color alignments by
|

| v Shade base by quality
| v Show mismatched bases

) Two other'useful options' :{

* Info: Read color “Insert size and pair orientation”

T TR (T

21

Using IGV: other tips

> Define regions of interest to save coordinate positions in a file

200 a8
| Human hg19 2] [chri2 4] |chr12:25398,233-25398272 (Go i <« » {ini} [=] g =

« In the data panel, select the beginning and the end of the region
+ Regions -> Export Regions

More details here: http://www.broadinstitute.org/software/igv/regionsofinterest
» View -> Preferences -> Alignments for more display parameters
» Save your IGV sessions (File-> Save session)

» Copy read details to clipboard (right click on a read)
« Give all the information contained in the bam file for the read
+ Example: could be used to Blat a read sequence

» Use shortcuts
« Ctrl-F/Ctrl-B: skip forward or back to the next feature on a
selected track (e.g. gene or variants)
v

0IcR http://www.broadinstitute.org/software/igv/keyboard_shortcuts
x o vetuse.

=5 —
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