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Functional Implications of Differential Splicing? 
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463 bp 	 R1	F1	

https://bitbucket.org/ConesaLab/sqanti

Tardaguila et al. SQANTI: extensive characterization of long read transcript sequences for quality 
control in full-length transcriptome identification and quantification. Preprint at BiorXiv. 2017 

Genome Research, in press. 
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Structural and Quality Annotation of Transcript Isoforms 



Transcriptome characterization 

1.   Classification  
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Transcriptome characterization 

1.   Classification  
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Transcriptome characterization 

1.   Classification  

Novel genes 
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Transcriptome characterization 

1.   Classification  

35 % of novel isoforms in 
mouse… 

Are all of them real? 
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Transcriptome characterization 

1.  Classification  

2.   QC descriptors 
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Transcriptome characterization 

GT           AG 

Canonical splice junction 

97,7 % of total splice 
junctions in our neural 

transcriptome are 
canonical 

≈ 98,7 % of canoncal SJ in 
mammalian*  

*Burset	et	al,	2000	

1.  Classification  

2.   QC descriptors: SJ 
canonical status 
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n.s 

2.16 x 10-305 

97,7 % of total splice 
junctions in our neural 

transcriptome are 
canonical 

≈ 98,7 % of canoncal SJ in 
mammalian*  

*Burset	et	al,	2000	
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2.   QC descriptors: SJ 
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Transcriptome characterization 

1.  Classification  

2.   QC descriptors:  RT-switching 

•  Reverse transcriptase template switching 
•  Caused by RNA secondary structure and 

repeated regions. 
•  Appears as novel splice junctions 
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Transcriptome characterization 

1.  Classification  

2.   QC descriptors:  RT-switching 

n.s 

5.30 x 10-20 
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•  Reverse transcriptase template switching 
•  Caused by RNA secondary structure and 

repeated regions. 
•  Appears as novel splice junctions 



Transcriptome characterization 

1.  Classification  

2.  QC descriptors: PolyA intra-priming 

-  oligodT can prime outside polyA 
tail in A rich regions inside 
transcribed regions. 

-  We looked for transcripts 
showing >= 80% Adenines in the 
20 nts downtream “detected” 3’ 
end 
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preRNA 
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1.  Classification  

2.  QC descriptors: SJ support 
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Supported splice junction 

Illumina Reads from same 
cDNA sequenced by PacBio 
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Transcriptome characterization 



1.  Transcript Classification 
1.  Reference Gene match 
2.  Reference Transcript match 
3.  Structural Category 

2. Structural characteristics 
 1. Detected/Reference Length 
 2. Detected/Reference number of exons 
 3. Distance to nearest annotated TSS 
 4. Distance to nearest annotated TTS 
 5. Bite  

3. Quality Control attributes 
 1. RT-switching 
 2. PolyA Intrapriming 
 3. Canonical status 
 4. Indels near SJ 

4. Support 
 1. Minimum splice junction coverage 
 2. Minimum sample coverage 
 3. Minimum coverage position 
 4.. Number of Full-length reads supporting the 

transcript 

5. Expression levels: 
 1. Transcript level 
 2. Gene level 

6. Coding potential 
 1. Coding/non coding 
 2. ORF/CDS length 
 3. CDS start and end positions 

… 

SQANTI 
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Transcript level attributes Junction level attributes 

1.  Junction Classification 
1.  Novel/Known 
2.  Splice site motif 

2. Structural characteristics 
1.  Diffterence to nearest ref. donor 
2.  Diffterence to nearest ref. acceptor 
3.  Bite 

3. Quality Control attributes 
1.  Canonical 
2.  Rts_junction 
3.  Indel near junc 

4. Support 
1.  Samples with cov 
2.  Total coverage 
3.  Coverage per sample 



Filtering out artifact isoforms 

Curated PacBio 
Transcriptome PacBio Transcriptome 

0

25

50

75

100

FSM ISM NIC NNC Novel Genes
V1

%
 T

ra
ns

cr
ip

ts

V3
Before
zAfter

0

10

20

30

40

50

FSM NIC NNC

%
 T

ra
ns

cr
ip

ts

QC Attributes Non−canonical SJ RT−switching Not coverage SJ

Quality control attributes across structural categories

Machine learning 
with SQANTI descriptors 
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Functional Annotation of Splicing Variants 
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Splicing Variants (known and novel)

Annot 
Iso 

AU rich regions

tappAS
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Functional Annotation Isoform quantificationStructural Annotation and

Integrative methods
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Motif and Feature Differential Splicing 
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Transcripts	Expression	

n.s	
***	

NSC	 OPC	 NSC	 OPC	

Functional impact?  
Nuclear	

LocalizaCon	Signal	

Ctnnd1	–	p120	–	catenin	delta	1	
Involved	in	cell-cell	adhesion	and	signal	transducCon	

Gene	Expression	

Regula'on	of	protein	mo'fs	by	differen'al	splicing	

Gene	not	differenCally	expressed		

DifferenCally	Spliced	Gene		
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Nuclear	
LocalizaCon	Signal	

Ctnnd1	–	p120	–	catenin	delta	1	
Involved	in	cell-cell	adhesion	and	signal	transducCon	

Regula'on	of	protein	mo'fs	by	differen'al	splicing	

Experimental	valida'on	



Rufy3	
GeneraCon	of	neuronal	polarity	formaCon	and	axon	growth	

mir590	binding	site	in	splicing	variant	with	longer	UTR					

Regula'on	of	UTR	mo'fs	by	differen'al	splicing	

Experimental	valida'on	ongoing:	

	-	Analysis	of	miRNA	590	expression.	
	-	Valida'on	of	the	mirna	binding	site	in	Isoform	1	by	miRNA	pull-down	assays.	



Functions enriched in Differential Spliced genes 
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FDR<0.05

40 genes

80 genes

DS genesDE genes

Cell-cell contact zone

Neurological system process
mRNA processing

Neuron projection
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http://tappas.org 
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