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Motivation
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 Plan

● Downloading all required 
information from ENA 
database

● Quality control 
● Alignment
● Data processing
● Alternative splicing 

programmes
● Visualization of information, 

received from them
● Analysis of the results

FastQC

STARBBMap

SAMtools

SplAdder Whippet

Results Results

 RNA-seq data from ENA browser
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Almond
(Prunus dulcis)
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● SplAdder has found more 
splicing events, however less 
exon and multi exon skipping

● Whippet can process both 
fastq/bam files as an input 

Comparison of 
Whippet and SplAdder 
results for Almond
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Whippet with / without BBMap, Almond sp.

SplAdder with STAR, Almond sp.

Number of splicing events



Comparison of 
Whippet and SplAdder 
results for Almond
(percents)
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Whippet with / without bbmap, Almond sp.

SplAdder with STAR, Almond sp.

● Both of the programmes are 
mostly concordant in 
proportions of IR, A5 and A3

● Proportion of other events 
differs substantially



STAR + splAdder and bbmap + Whippet ≠ concordance
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Distribution of splicing events during the development of 
Almond sp.

Data from Whippet + 
BBMap

Tissue: almond fruit

● Intron retention 
remains the 
most common 
event through 
all the 
development

● We can notice 
the peak of 
exon skipping 
on 27th day 9



Chlamydomonas
(Chlamydomonas reinhardtii)
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Comparison of Whippet and 
SplAdder results for 
Chlamydomonas
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Whippet with / without bbmap, 
Chlamydomonas sp.

SplAdder with STAR, Chlamydomonas sp.

Number of splicing events
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● SplAdder has found more splicing 
events

● Number of reads affects the 
number of found events: the effect 
is less dramatic for Whippet



Comparison of Whippet and 
SplAdder results for 
Chlamydomonas
(percents)

Total: 6010

Total: 3740

Total: 1361

Total: 1166
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ES and IR varies dramatically 
between pipelines

Whippet with / without bbmap, Chlamydomonas sp.

SplAdder with STAR, Chlamydomonas sp.



STAR + splAdder and bbmap + Whippet ≠ concordance

13



Bee
(Apis mellifera)
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Pipelines comparison

● Downsampling from 30 million reads to 20, 10 and 5 million reads
● Overall number of events was calculated from two pipelines
● Number of reads affects SplAdder but not Whippet results
● For high number of reads SplAdder identify much more events
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Proportions of all events 
but IR remain the same 
in all downsampling 
experiments

Whippet underestimates 
IR events



STAR + splAdder and bbmap + Whippet ≠ concordance
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Starlet sea anemone
(Nematostella vectensis)
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Pipelines comparison

Whippet failed for Nematostella genome - probably, bad annotation

Number of reads affects the results of SplAdder - more reads are better

Proportions of all events remain the same in all downsampling experiments
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STAR + splAdder and bbmap + Whippet ≠ concordance
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All organisms
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SplAdder

Whippet

Сomparison of results from programs for different organisms
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Whippet

SplAdder

Сomparison of results from programs for different organisms 
(percents)
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Conclusion

Pipeline for alternative splicing analysis is critical for the results cause of:

- Number of reads
- Annotation quality

Whippet mostly fails for poorly characterized genomes (chlamydomonas and sea anemone)

Results of pipelines differ significantly: which to believe  -> next SMTB project

Alternative splicing events proportions and number changes:

- from organism to organism
- during the development
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Number of events Number of events normalized to the number of reads

The number of events normalized to the 
number of reads and the number of genes

Number of events normalized to the number 
of reads and genome size
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Name Read count
Golden Path 

Length
Total 

genes
Coding 
genes

Non 
coding 
genes

Chlamydomonas 
reinhardtii 23’159’823 111’098’438 17’943 17743 200

Prunus dulcis
5’420’443 227’498’357 34’421 27966 6455

5’303’308 227’498’357 34’421 27966 6455

5’420’443 227’498’357 34’421 27966 6455
Nematostella 

vectensis 57’337’134 356’613’585 32’688 24773 7915

Apis mellifera
28’097’608 225’250’884 12’356 9944 2412
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