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1. While the capacity for novel isoform detection depends largely on the amount of data, it also varies widely between different algorithms, 
reflecting differences in transcript reconstruction strategies.

2. When the aim is to discover new isoforms, use the Join & Call strategy e.g. with FLAIR. 
Otherwise, Call & Join together with a reference-faithful method, e.g. Bambu, is a more time-effective approach.

Transcriptome diversity varies not just based on 
data type and choice of reconstruction tool, but also 
between the two combination strategies.
FLAIR (more permissive) recovers more isoforms 
in the Join & Call strategy, while 
IsoQuant and Bambu (more restrictive) recover 
more isoforms in the Call & Join strategy.

However, regardless of tool or strategy, the 
majority of reads is ultimately assigned to 
Full Splice-Match isoforms, which closely match 
the reference.

We further examine the discovery of Unique 
Junction Chains (UJCs) when considering varying 
numbers of samples. While we discover that a 
plurality of UJCs discovered is not present in every 
single sample, we also see that the majority of reads 
is assigned to UJCs that occur in all samples.

A notable outlier is IsoQuant, especially on PacBio 
data, which assigns a notable number of reads to 
more sample-specific UJCs.

We examine two different strategies for the 
combination of data from biological replicates.

We perform this comparison on a novel data set 
of mouse brain and kidney tissue with 5 
samples, sequenced with ONT PromethION, 
PacBio Sequel II, and Illumina NovaSeq. 
Additionally, Spike-In RNA-Variants (SIRVs) were 
added to each sample to serve as ground truth.

The sequencing depth of the ONT data is higher 
(~4,5-11,2M reads per sample) than of the 
PacBio data (~3,6-5,4M reads per sample). 

Isoform Identification Tools:
We evaluated six reconstruction tools:  FLAIR3, 
IsoQuant4, TALON5, Bambu6, Mandalorion7, and 
IsoSeq8 + SQANTI39 Filter.
Join & Call:
Reads of all samples are concatenated per 
condition. Isoform identification creates a 
transcriptome for each condition (tissue).
Call & Join:
Isoform identification is performed individually 
on each sample. We then use TAMA Merge2 to 
create a joint transcriptome for each condition.
Postprocessing:
SQANTI3 is used for quality control of the results 
to assess the structural categories of isoforms.

In the rapidly advancing field of long read transcriptome analysis, many algorithms have been 
developed to identify and quantify transcripts from sequencing data. While the LRGASP1 benchmark 
provided valuable insights, it did not compare strategies on how to handle multiple biological 
replicates. Isoforms which occur only rarely in one replicate may be more common in another. 
However, mixing replicates to call transcript models may result in artifacts, sample specific variants 
going undetected, or may simply be computationally costly.
We propose two strategies to investigate the best practices for analysing replicated data sets of 
long-read RNA sequencing. We compare multiple isoform identification tools commonly used in the 
community on these two strategies.
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