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Exercise 1 
1. Alignment summary statistics 

1.1. 947,951 reads mapped onto hg38 
1.2. 13.4% of these reads have multiple alignments 



Exercise 1 
2. Splice junctions 

2.1. Splice junctions provided in a BED file 

Chr     Start        End    Name    Score Strand 

Number of alignments 
spanning the junction 

Each junction consists of 2 connected BED blocks à 
Each block is as long as the maximal overhang of any 
read spanning the junction 

thickStart thickEnd itemRgb   blockSizes blockStarts  
                   blockCount     (relative to chromStart) 



Exercise 1 
2.2. Splice junctions visualization 

! Galaxy 
!  Download splice junctions BED file  

 
!  IGV 

!  Select the appropriate genome assembly (hg38) 
!  File à Load from file and choose the downloaded BED file 



Exercise 1 
2.3. Splice junctions visualization 



Exercise 1 
2.3. Splice junctions visualization 

à 24 alignments span the junction that joins the last 2 exons of Park7 gene  

Hovering the mouse 
over a junction will 
display the coverage : 

7977689+49 = 7977738 : junction start position 
7984937-44 = 7984893 : junction end position 

!  IGV 
 

 
!  BED file on Galaxy 



Exercise 1 
3. Alignment visualization 

! Galaxy 
3.1. Tophat2 provides an 
alignment in BAM format 
3.2. Download this file together 
with the corresponding index 
(in the same directory) 

 
 

!  IGV 
!  File à Load from file and choose the downloaded BAM file 



Exercise 1 
3.3. Reads aligned on a splice junction 

CIGAR : 14M7155N36M 
Intron length : 
7984893 - 7977738 = 7155 



Exercise 1 
3.4. Visualization of strand specificity 

Right click on BAM file à Color alignments by à read strand 

The library has been prepared with a directional mRNAseq protocol 
which retains strand information :  
all reads are in the opposite direction as the transcribed strand 



Exercise 1 
3.5. Visualization of a deletion 

15 reads aligned with a deletion at position chr16:2,771,988   



Exercise 1 
3.6. Visualization of multiple mapped reads 

Right click on BAM file à Color alignments by à tag à NH 

Number of reported 
alignments : 

1   3 
2   4 There are multiple aligned reads on this gene 



Exercise 2 - Question 1 
Proportion of mapped reads in all samples 

à This proportion is high and consistent across samples 

Galaxy : Shared Data à Data Libraries à CNRS training 
RNAseq à alignment à align_summary :   



Exercise 2 – Question 2 

IGV : File à Load from file and select the 4 tdf files 
Select all tdf tracks à Right-click à Group autoscale : 

 à IGV automatically adjusts the Y scale to the data range currently in  
 view (this scaling continually adjusts as you move)  
 à all tracks are on the same scale  

Idh1 is under-expressed in siMitf samples compared to siLuc ones 



Exercise 2 – Question 3 
Alignments visualization 

IGV : File à Load from file and select the 4 BAM files 



Exercise 2 - Question 3 

Click and drag to define a window around the last exon to zoom in 

Arrows indicate annotated transcribed strand 



Exercise 2 - Question 3 

!  You can see a nucleotide difference in green 
!  Click and drag to zoom in around this position 



Exercise 2 - Question 3 

!  In the location chr2:208,236,587 : 
!  A in 100% of the RNA-seq reads, C in the reference genome  

Double click on a 
position to zoom in 



Exercise 2 – Question 4 

Exon numbers are provided on annotation track 



Exercise 2 – Question 4 

! Eef2 exon 11 



Exercise 2 – Question 4 

! Eef2 exon 13  



Exercise 2 – Question 5 

This junction is not in 
Refseq annotations 



Exercise 2 – Question 5 

!  File à Load from file and select Ensembl annotations 
(Homo_sapiens.GRCh38.85.sorted.gtf) 

!  Right click on Ensembl annotations track and select Expanded 

This junction is in Ensembl annotations 



Exercise 2 – Question 5 

!  To modify the display of splice junctions : 
!  View à Preferences à Alignments 

 
!  Example with a minimum junction coverage of 20 



Exercise 2 – Question 5 

! Sashimi plot 

è  Very useful to quickly screen differentially spliced exons  
     along genomic regions of interest (more accurate with paired-end data)  



Exercise 2 – Question 6 

!  File à load from file and select 
siLuc2_other_protocol_alignment.bam 

!  Right-click on BAM file à Color alignments by à read strand 
!  e.g. Idh1 gene 



Exercise 2 – Question 6 

! e.g. Idh1-as1 gene 

à This protocol is not directional (it does not preserve strand information) 


