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Data Source:
• Arabidopsis thaliana reads from the Study: SRP000935  

“Transcriptome-wide map of alternative splicing in 
Arabidopsis”. 

• Samples: 
SRR019182, SRR019183, SRR019184 (WT control)
SRR019208, SRR019209, SRR019210 (Drought treat.)
SRR019205, SRR019206, SRR019207 (Salt treatment)

• Methodology:
1.Mapping with Tophat2 with A. thaliana genome (TAIR10)
2.Running of Cufflinks.
3.Running of Cuffmerge
4.Running of Cuffdiff (cuffdata_at_bioinfo2013.zip).



Goals of the Exercise:

1.Check the quality of the experiment through variability of 
the replicates.

2.Mine the data for outliers (most expressed genes).

3.Mine the data using clustering methods. 



Preparation of the Exercise:

1.Download the data from: 

2.  CummeRBund tutorial: 
          http://compbio.mit.edu/cummeRbund/manual_2_0.html

http://compbio.mit.edu/cummeRbund/manual_2_0.html
http://compbio.mit.edu/cummeRbund/manual_2_0.html


Exercise 1:

Load the data into the ‘cuffdata’ object using the 
‘readCufflinks’.

Question 1: 

How many samples have you loaded ? How many genes ?

Note: 
You need to load bioconductor and install the package ‘cummeRBund’ first.  Probably you 
will need to install the Linux libraries ‘libxml2-dev’ and ‘libcurl3-dev’



Exercise 1:

Load the data into the ‘cuffdata’ object using the 
‘readCufflinks’.

Solution1: 
cuffdata = readCufflinks(dir=”/home/bioinfo/
cuffdata_at_bioinfo2013”)

3 samples and 33,200 genes.



Exercise 2:

Check the quality of the data through a dispersion, a density 
and a box plots (dispersionPlot, csDensity, csBoxplot 
functions) for samples and replicates.

Question 2: 

Do you see any replicate in the boxplot different from the 
average ?



Exercise 2:

Check the quality of the data through a dispersion, a density 
and a box plots (dispersionPlot, csDensity, csBoxplot 
functions) for samples and replicates.

Solution 2: 

dispersionPlot(genes(cuffdata))
csDensity(genes(cuffdata))
csDensity(genes(cuffdata), replicates=T)
csBoxplot(genes(cuffdata))
csBoxplot(genes(cuffdata), replicates=T)

Yes, replicates 0 (CONTROL_0, DROUGHT-0 and SALT_0)



Exercise 3:

Check the relations between samples using a dendrogram 
(csDendro function)

Question 3: 

Besides the 0 replicates, how are the samples related between 
them?



Exercise 3:

Check the relations between samples using a dendrogram 
(csDendro function)

Solution 3: 

csDendro(genes(cuffdata))

SALT and DROUGHT samples are more close related than 
the control.



Exercise 4:

Find the cause of the non-reproducibility for the replicates 0. 
Use ‘replicates’ function.

Question 4: 

Why replicates 0 are different from the replicates 1 and 2 ? 
Can we use for our analysis ?



Exercise 4:

Find the cause of the non-reproducibility for the replicates 0. 
Use ‘replicates’ function.

Solution 4: 

replicates(cuffdata)

Because the MASS (mapped reads) is much lower than in the 
other samples

No



Exercise 5:

Download the new Cuffdiff analysis 
(cuffdata_at_bioinfo2013_v2.zip). Load the data and create an 
new object (cuffdata2). Check thq quality and the replicates 
relation using csBoxplot and csDendro.

Question 5: 

Are the samples correct ?



Exercise 5:

Download the new Cuffdiff analysis 
(cuffdata_at_bioinfo2013_v2.zip). Load the data and create an 
new object (cuffdata2). Check thq quality and the replicates 
relation using csBoxplot and csDendro.

Solution 5: 

cuffdata2 = readCufflinks(dir=”/home/bioinfo/
cuffdata_at_bioinfo2013_v2”)
csBoxplot(genes(cuffdata), replicates=T)
csDendro(genes(cuffdata), replicates=T)

Yes



Exercise 6:

Using the ‘fpkm’, ‘fpkmMatrix’ or ‘repFpkmMatrix’ function, 
extract the expression values for each gene and calculate the 
highest and the median expression values.

Question 6: 

What genes have the highest expression for each of the 
conditions ?



Exercise 6:

Using the ‘fpkm’, ‘fpkmMatrix’ or ‘repFpkmMatrix’ function, 
extract the expression values for each gene and calculate the 
highest and the median expression values.

Solution 6: 

genes.fpkm.matrix = fpkmMatrix(genes(cuffdata2))
max(genes.fpkm.matrix[,1])
max(genes.fpkm.matrix[,2])
max(genes.fpkm.matrix[,3])
genes.fpkm.matrix[grep(‘TRUE’, genes.fpkm.matrix == 
max(genes.fpkm.matrix[,1])),]

AT2G01021



Exercise 7:

Using the “diffData” function explore the differential data.

Question 7: 

How many genes have differential expression?



Exercise 8:

Using the “csCluster” function cluster the differentially 
expressed genes in 6 clusters.

Question 8: 

How many genes have differential expression in each cluster?
How many genes are induced by salt and drought at the same 
time ?


