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QU

Structural and Quality Annotation of Transcript Isoforms

https://bitbucket.org/Conesalab/sqanti

Tardaqguila 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.



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

1. Classification

2. QC descriptors: SJ
canonical status

Canonical splice junction

=~ 98,7 % of canoncal SJ in
mammalian*®

97,7 % of total splice
junctions in our neural
transcriptome are
canonical

*Burset et al, 2000 12



Transcriptome characterization

1. Classification

2. QC descriptors: SJ
canonical status

=

GT AG

\ J
!

Canonical splice junction

=~ 98,7 % of canoncal SJ in
mammalian*®

97,7 % of total splice
junctions in our neural
transcriptome are
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Transcriptome characterization

1. Classification

2. QC descriptors: RT-switching
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Transcriptome characterization

1. Classification

2. QC descriptors: RT-switching

Quality control attributes across structural categories
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Transcriptome characterization

1. Classification

2. QC descriptors: PolyA intra-priming
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Transcriptome characterization

1. Classification

2. QC descriptors: SJ support

Quality control attributes across structural categories
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Transcript level attributes

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
451. IZB)_iEtance to nearest annotated TTS
. 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

)
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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
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Structural Annotation and Functional Annotation
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Structural Annotation and Functional Annotation
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Structural Annotation and Functional Annotation
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Functional Profiling at Isoform Level

Structural Annotation and Functional Annotation Isoform quantification
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Structural Annotation and Functional Annotation Isoform quantification
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Motif and Feature Differential Splicing
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Ctnndl — p120 — catenin delta 1

Involved in cell-cell adhesion and signal transduction

Regulation of protein motifs by differential splicing
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Ctnndl — p120 — catenin delta 1

Involved in cell-cell adhesion and signal transduction

Regulation of protein motifs by differential splicing
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Rufy3

Generation of neuronal polarity formation and axon growth

Regulation of UTR motifs by differential splicing

# Gene Feature Feature Id Position FDSA Result Q-Value Favored Condi... PodiumChg TotalChc¢ *
1 Rufy3 miRNA mmu-miR-590-3p T88641599-88... DS 5.2611E-9 NSC NO 48.79

Rufy3 - RUN and FYVE domain containing 3
Transcripts View - Aligned for Project 'NSCtoOLD'

0 1K 2K 3K 4K
[ [ [ 1 | [ [ [ [ 1 1 [ | [ [ [ 1 [ 1 [ [ | 1 [ 1 [ [ [ 1 [ 1 [ [ [ | [ 1 [ | [ 1 [
PB.5496.1 (+) ENSMUST00000031229 full -splice_| match
T M1 — Y yyvvy V yvy vy vV 4.103nt
= Y h R R ey i |
PB.5496.2 (+) XM_006535113 full-splice_match mir590 binding site in splicing variant with longer UTR
Y Y Y Y Y Y T Y Y Y Y 1 r Y YYY Y
s e e o e 2,669nt
= ; NRN - ! 20

Experimental validation ongoing:

- Analysis of miRNA 590 expression.
- Validation of the mirna binding site in Isoform 1 by miRNA pull-down assays.
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Functions enriched in Differential Spliced genes
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MRNA processing
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http://tappas.org

> 9. o0 e =N . e -

Input Groups. DSA/DEA Enrichment Diversity.

’ ‘ Overview o Input Data

m < Hide Menu ‘ Primary Tab -> Secondary Tab -> Specific Page (later...) ‘ . <

@ DSA/DEA ¥

r — Gene Gene Proteins Gene Isoforms
Name DSA Result DEA Result DE Total DE Total
T summary 0610007P14Rik Not DS DE 2 2 2 2 E]
0610009B22Rik Not DE 0 1 0
J‘.l.l._ pistribution 0610037L13Rik Ds Not DE 1 4 1 4
rs\ Explorer 1110002L01Rik DE 1 1 1 1
1110004F10Rik Not DS DE 1 3 1 3
1110008L16Rik Not DE 0 1 0 1
1110012L19Rik Not DE 0 1 0 1
1110015018Rik DS DE 0 0 2 2
1110032A03Rik Not DS DE 2 2 2 2
1110037F02Rik Not DE 0 1 0 1 |

Gene: Rufy3 | Gene: Tardbp Gene: Dnm1l

< Hide Menu ‘ Primary Tab -> Secondary Tab -> Specific Page (later...) ‘ .

Application Log

15:07:56.533 - Running DE Analysis script: ~

[/usr/local/bin/Rscript, /var/folders/6z/svx83k_d0g94vb1vcb08ysdm0000gn/T/t2go7103807439172492680.R, -nn, -rbiological, -10, -p0.01, -a/Users/LorenaDeLaFu
15:07:56.539 - DE Analysis process started, process id: java.lang.UNIXProcess@5e648c73
15:13:49.785 - Detected DE analysis process stopped.
22:19:41.649 - Application close request.
13:01:15.756 - Initializing project data...
13:01:15.791 - Loading annotation data from '/Users/LorenaDeLaFuente/Dropbox/Transcript2GO/annotFile_GENERIC_GMAP_GMST_ATGok_genomicRegion_NOmiRNAb
13:01:15.811 - Reading annotation data index from /Users/LorenaDelLaFuente/t2goWorkspace/projects/Project_1875007079.t2goProject/ID/annotations.tsv.idx.
13:01:15.820 - Annotation index file load completed OK.
13:01:15.829 - Project data initialization completed. D

v

Gene: Papola

Gene: Capzb ‘

J “I* Dashboard ¥

<[ J >
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http://tappas.org
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~ Isoforms Annotation 437 T T TR T ‘*

Annotation File
PB.1711.3 (+) novel_Papola_1 Provean Score: -10000

S 2912a

437

Gene: Sdhb ‘

Dashboard | Gene: Scyll | Gene: Sdccag8 | Gene: Sdf4 ¥
Transcripts < Hide Menu Primary Tab -> Secondary Tab -> Specific Page (later...) @
-
~~ Proteins Sdf4 - Stromal cell derived factor 4
Transcripts View - Aligned

H+ o

Genomic
== 0 1K 2K 3K 4K 5K

R L A

3 T
@ Ontology 5 UTR

PB.5294.1 (+)NM_011341.5 full_spiice_match

' Isoforms Annotation e
: - -?A 777777 ﬁw :TD % !m—'ﬁﬁﬁﬁ 4,927t
T

Annotation File

‘ DEimaz W """ Wtb_'_ 1,775nt
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http://tappas.org
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ET_ Slarg Transcripts

x
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Input Groups DSA/DEA Enrichment Diversity

E: su ’ . Overview 3 Input Data | () DSA/DEA . EA: GeneOntology ¥ ’
DME Genomic E"' Stats < Hide Menu ‘ Primary Tab -> Secondary Tab -> Specific Page (later...) @ M
DS Enriched Terms
Enrichment
@ o
s ok 60:0006099 60:0032436 P positive regulation of ibiquitin-dependent protein...
Summary G0:00707: 60:0016290 F palmitoyl-CoA hydrolase activity
0070738 .Mmm 60:0043154 P negative regulation of cysteine-typ idase activity in...
Clustering co co00m072 60:0070064 F proline-rich region binding
" G0:0045429 P positive regulation of nitric oxide bi ic process
Nested ‘ .““.‘imms 60:0042383 C sarcolemma
co:0006096
16010009408 60:0015459 F potassium channel regulator activity
Log .wm;.:m.“ 68360 00703 G0:0030054 C cell junction
60:0005938 C cell cortex
ot @ oorssn o £0:0031594 C junction
b @coomons .‘W‘"‘" o ’ 60:0030173 C integral component of Golgi membrane
Transcripts @ cooowrrs H )
@coo 60:0065004 P protein-DNA complex assembly.
@oooonres @ coooiozes y . -
Proteing G0:0019903 F protein phosphatase binding
@ ‘mmm.mwﬁ.‘rm‘”" 60:0000145 C exocyst
Genomic .Mwﬂm G0:NNN3720 F mRNA hindinn.
[ [ Total Enriched Terms: 33 DS Genes: 1549 DS Isoforms: 5448 NOTDS Genes: 1457 NOTDS Isofoj
@cosones
Ontology
isotormd “I* Dashboard | Gene: Rufy3 | Gene: Tardbp | Gene: Papola | Gene: Dnm1l | Gene: Capzb | Term: GO:0005525 ¥ ‘
Annotatian < Hide Menu ‘ Primary Tab -> Secondary Tab -> Specific Page (later...) @ v
oy Genes with GO:0005525 - Enriched Isoforms with GO:0005525 for Selected Gene(s)
Isoform(s) Gene ‘ DE Type l Isoform Length Up/Down ‘ L2 FoIdChg‘ Probability
‘ Gene DE Type
Total with Term 5430435... AlE PB.282.1 2568 DOWN -5.62 1.0
5430435G22Rik AIE 3 3 ['j 5430435... AIE PB.282.2 2347 -2.67 0.9843
- Adss AIE 2 2 5430435... AlE PB.282.3 1663 DOWN -5.86 1.0
Anxa6 AIE 6 4
Arf1 AlE 2 2| | =»
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Expression Matrix < Hide Menu Primary Tab -> Secondary Tab -> Specific Page (later...) @ v
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Distribution 0 2 4,000
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—a-- = @ coding @ Non-Coding - 25003
w Annotation Data A
H—+ - V) 3
Genomic 3
-+ . Transcripts ‘ Count ‘ % ‘ 2 2o E
@ ontotogy 45" pataExpiorey Coding 11955 89.66  , @ full_spiice_match o0
2 . . 1,000
1% Dal 2] Log Non-Coding 1878 1034 £ @ genic_genomic 3
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o p
we: Annotation 10 @ intergenic o i 2 8 & © S
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Dashboard ¥V | Gene: Scyl1 ‘ Gene: Sdccag8 | Gene: Sdf4 ’ Gene: Sdhb ’

< Hide Menu

Primary Tab -> Secondary Tab -> Specific Page (later...)

Application Log

@ (o)

- 15:07:56.495 - Generated expression matrix factors file in 0 ms ~
15:07:56.533 - Running DE Analysis script:
[/usr/local/bin/Rscript, /var/folders/6z/svx83k_d0g94vb1vcb08ysdm0000gn/T/t2go7103807439172492680.R, -nn, -rbiological, -0, -p0.01, -a/Users/LorenaDeLaFu
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