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Section 1

SQANTI3 Quality Control

Understanding the evaluation of long-read derived transcriptomes



SQANTI3 Quality Control characterizes long-read transcriptomes Dé,msc

uall ontrol tor Reference LR-defined Transcriptome Extra data
SQANTI3 Quality Control f Ref D | |
custom long-read transcriptomes serves to: o
| S| T o A
e Compare novel transcripts to corom | aenotation vatching | CAGE peaks
reference annotations Esw | @m short-reads | polyA peals
h F SQANTIE3
® Characterize transcripts with orthogonal data AATAAA
[ Q‘_Jalit}.' Contro ] (Optional) polyA motifs
[\
Types of orthogonal data: Characterized Transcriotome
¢ Short-read RNAseq data il
(alignments, junction coverage, expression)
® Transcript Start Sites SQANTIE3
(CAGE peaks; e.g. refTSS) - ( Filter
® Transcript Termination Sites ;
(PolyA motifs, peaks; e.g. PolyASite) I ‘l—‘
® Long-read expression data C
SQANTIE3
||.| Filtered Transcriptome
N/

See: |
Running SQANTI3 Quality Control - Conesal ab/SQANTI3 Wiki Final Transcriptom:
n F SQANTI3.QC - C SQANTI3 Wiki
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https://github.com/ConesaLab/SQANTI3/wiki/Running-SQANTI3-Quality-Control
https://github.com/ConesaLab/SQANTI3/wiki/Understanding-the-output-of-SQANTI3-QC
https://reftss.riken.jp/
https://polyasite.unibas.ch/

Structural Categories compare a transcript to a reference gémsc

SQANTI3 Quality Control for L Reference transcript

custom long-read transcriptomes serves to: o 8 OE SR s metchesall Sis perfectly

i § e [ ] ISM: matches the reference SJs
partially

[ ] NIC: novel isoform with a new

combination of known splice sites

-
A e WL

least a new splicing site
- Genic intron

| Genic-Genomic: overlaps introns and exons

e Compare novel transcripts to
reference annotations

® Characterize transcripts with orthogonal data

Structural categories

0

Reference match

TypeS Of OI"thOgona| data _/\./\./\-/\_ FSM Alternative 3’ end

12}
.0
¢ Short-read RNAseq data & FSM Alternative 5 end
(alignments, junction coverage, expression) g - =y = = FSM Alternative & and 5' ends
Qo
® Transcript Start Sites g G Y. ISM &' fragment
(CAGE peaks; e.g. reflSS) 2 O S v fegren
® Transcript Termination Sites G - 5 = ISM internal fragment
H . P =
(POIyA mOtlfSl pea ks’ eg POI ASIte) & i I ] [ ISM intron retention
® Long-read expression data d % Mono-exon
I m L CAGE-seq peaks A. e Quant-seq peaks
% | N SJs support
—_— 4—-»100
g A= F’ i = pucEm ke Short-read
i 3ssifi i g 1 ateg i i 8) o" @ = e e o et coverage
Pardo-Palac:os FJ., Arzalluz-Luque A, Kondratova L. etal. SQANTI3 Cwat/on of long- 2 766 ratio = S2verage B
read transcriptomes for accurate /dent/f/cat/on of known and novel isoforms. Nat Methods 21, S Covergge

793-797 (2024). https:/doi.o0rg/10.1038/s41592-024-02229-2
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https://github.com/ConesaLab/SQANTI3/wiki/SQANTI3-isoform-classification:-categories-and-subcategories
https://doi.org/10.1038/s41592-024-02229-2
https://doi.org/10.1038/s41592-024-02229-2
https://doi.org/10.1038/s41592-024-02229-2
https://doi.org/10.1038/s41592-024-02229-2
https://doi.org/10.1038/s41592-024-02229-2
https://doi.org/10.1038/s41592-024-02229-2
https://doi.org/10.1038/s41592-024-02229-2
https://reftss.riken.jp/
https://polyasite.unibas.ch/

Section 2

SQANTI3 Filter

Understanding the why and how of transcriptome curation



SQANTI3 Filter curates a high-quality transcriptome

SQANTI3 Quality Control has characterized a

transcriptome, but how can likely artifacts be
identified and removed?

SQANTI3 Filter uses the information added by
QC to remove artifacts.

® Rules: Define an explicit set of rules

® Machine Learning: Train a random forest model

See:

R SQANTI filter - SOANTI3 Wiki
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https://github.com/ConesaLab/SQANTI3/wiki/Running-SQANTI3-filter

SQANTI3 Filter: Rules are customizable and easy to explain, but rigid ,éq#m.sc

Highly customizable

Default rules: "full-splice match": [
No evidence of intra-priming © pere A domnstrean 115" (0,51

For non-FSM: )

1

no RT_SWitChing "inc({)mplete—spliceimatch" H

only canonical junctions “length”: [2001,14999],

. . "subcategory™: ["3prime_fragment”, "Sprime_fragment”, "internal fragment™]
OR short-read coverage of junctions }
1
"novel_in_catalog":[
{
"‘Full—splice match™: [ "all_canonical”: "canonical®™
- : b
{ ¢
" " “mi S ]
perc_A_downstream TTS5":[0,59] 3 frn_cev
1
"novel _not_in_catalog”:[
1, .
"rest": [ "all_canonical™: "canonical®,
"diff_to_gene TSS":[-50,50],
"diff_to_gene TTS": [-50,50]
"perc_A_downstream TTS":[@,59], b
RTS_stage™:"FALSE", “min_cov": 18,
"all canonical”:"canonical™ iR {im g TSSS(-5E, 5
- "diff_to_gene TTS": [-50,50]
}
1
" " "rest™: [
perc_A_downstream TTS5":[0,59], 1
" RTS_S‘tagE" :"EALSE" , "RTSistage'.':"FALSE", )
) N "all_canonical”:"canonical™,
min_cov :3 “coding": "coding”,
"perc_A_downstream TTS":[0,59],
"exons": 2
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SQANTI3 Filter: Machine Learning is effective but more complex g@msc

SQANTIE3

Training | Quality control |
transcript set
True Positive (TP) True Negative (TN) . .
Characterized transcriptome
- - n -
P R N - i - N o~ .

Tralnlng. e - — *_(\EiS,‘;‘\((—]TI()I"nTXT

Define True Positive / True Negative transcript sets.
Train random forest model to separate these two sets.

Filtering:
Exclude columns used to define training sets.
Filter out transcripts based on model decision.

[ Machine learning filter

TP — Training —— Testing

Explainability:
. *_classification.txt ———
Feature importance of random forest model. Seseton Random forest
l classification
model
Recommended to use Machine Leaming Filter, BUT inera-priming v
evaluate multiple configurations to learn how it v True isoform probability
. . . (POS_MLprob)
affects their particular data set and transcriptome. o v
TG TRJE TRUE

Prob > threshold? <

— CGACCTGA FALSE

FALSE

Isoforms Artifacts
B | - NI
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Section 3

SQANTI3 Rescue

Understanding how to make the most of your data



SQANTI3 Rescue preserves transcriptome diversity lost by the Filter gé'_gJREC

SQANTI3 Filter has removed likely artifacts from | l
the transcriptome, but this has also caused a
. . . . - - E— :
loss of transcriptomic diversity. @:@f\d - e JAY,
SQANTIE3 .
While the removed artifacts may not have had
enough supporting evidence, they can still be ——
represented by FSM or reference transcripts.
SQANTIE3
e ; Discarded
Transcripts
il
SQANTI&E3
| 4. | Filtered Transcriptome
N/
See: Final Transcriptome I
Running SOANTIS C SOANTIA Wil
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https://github.com/ConesaLab/SQANTI3/wiki/Running-SQANTI3-rescue

SQANTI3 Rescue rescues transcriptome diversity lost in the Filter

Artifacts are re-mapped to reference transcripts
and FSMs in order to

1. Preserve transcriptome diversity
2. Re-quantify reads

Long-reads Transcriptomics

Artifacts

Re-mapping
Ref.
\"\'" e e
I |

SQANTIE3

Quality control

ML probabilities:
-
067
018

Add target with sufficient evidence

HIN S = s .

Rescued
transcriptome

12



Reflection gé-_gJREc

What is the goal of SQANTI3 Quality Control?
Which types of orthogonal data can SQANTI3 QC use?

What is the recommended SQANTI3 workflow of transcriptome curation?

Long-reads Transcriptomics 14



Thank You!

TREC

For more information about the LongTREC Summer School:

https://longtrec.eu
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