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Long-read RNA sequencing enables direct observation of full-length RNA molecules, revealing transcript 

diversity not captured by short-read sequence data. We present Isocall, an efficient multi-sample isoform 

detection tool, together with workflows to enable population-scale full-length RNA analysis.

Introduction Isocall enables population-scale joint isoform calling

Isocall provides efficient cohort-scale analysis
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Long-read sequencing captures transcriptomic complexity

Kinnex full-length RNA increases throughput for transcript sequencing

Figure 2. Overview of Kinnex Full-Length RNA. After cDNA generation, Kinnex adapters are attached to the transcripts via 

PCR. These are then concatenated into a long molecule during array formation. The resulting library can then be cleaned up 

and sequenced. The library is barcoded at two levels: the original barcode incorporated on the transcript and the HiFi adapter 

barcode incorporated after concatenation.

By concatenating transcripts into larger fragment libraries, Kinnex increases throughput for full-length RNA 

transcript sequencing, enabling large-scale studies at high-resolution. New tools and workflows improve 

and simplify data analysis.

Figure 3. Overview of the 

Isocall workflow. 

(a) Full-length non-concatemer 

(FLNC) reads aligned to the 

reference genome are converted 

into per-sample transcript profiles, 

merged across samples, and 

jointly analyzed with the known 

transcript annotations to call 

known and novel transcripts 

present in the dataset. 

(b) Isocall profile extracts 

exon chains from aligned reads 

and groups reads with matching 

intron chains into compact read 

bundles. 

(c) Isocall merge combines 

matching bundles across samples 

while retaining each read’s 

sample of origin. Colors depict 

different samples. 

(d) Isocall call integrates 

merged read bundles with known 

transcripts. Bundles matching an 

annotated intron chain are 

reported as known transcripts and 

the reads they explain are not 

used for novel transcript 

discovery; annotated transcripts 

not supported by reads are not 

reported. Novel transcripts are 

then selected from the remaining 

read bundles by iteratively 

choosing the candidate with the 

most compatible reads and are 

filtered for internal priming 

artifacts and low relative 

abundance.

Figure 5. Isocall provides tunable precision. 

(left) False negatives and false positives, without Pigeon filtering, called by Isocall (default and yolo presets) and IsoSeq across 

SIRV spike-in mixes E0, E1, and E2 and the TUSCO endogenous gene set in samples from Wissel et. al1 

(right) Pigeon-filtered precision and recall across min_read_fraction values (0.85 to 1.00) for SIRV mixes and the TUSCO gene set.
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Kinnex-IsoSeq-WDL streamlines the end-to-end analysis
Figure 4: Kinnex-IsoSeq-WDL 

workflow. The pre-processing 

workflow (top) allows users to 

seamlessly obtain transcript BAM 

files from PacBio long-read RNA 

sequencing data. The secondary 

analysis workflow (bottom) calls 

and classifies isoforms. It is also 

possible to run in end-to-end mode.end-to-end
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(GitHub)

The vast array of cellular isoforms generated by alternative splicing introduces a layer of transcriptomic 

complexity that cannot be reliably resolved through short-read data. Long-read sequencing allows us to 

capture the true combination of alternative exons, transcription start sites, and polyadenylation signals. 

Figure 1. Full-length 

isoforms capture 

transcriptomic 

complexity. 

Alternative splicing drives 

structural diversity among 

isoforms. Reference 

databases catalog known 

structures (purple). Within a 

typical sample, observed 

transcripts include those 

matching known isoforms 

(blue) alongside novel 

isoforms, which either 

recombine known splice 

sites (teal) or feature novel 

splice sites (magenta). 

Isocall provides tunable precision

Figure 6. Isocall provides efficient cohort-scale analysis. 

(left) Peak memory and runtime for the Isocall profile step, which runs independently on each HPRC sample. 

(right) Runtime and peak memory for the Isocall merge and call steps, which run jointly across all samples.

Isocall profile performance Isocall merge/call performance

Conclusions and References

• Isocall enables population-scale joint isoform calling by analyzing hundreds of samples.

• RNA workflows streamline analysis, providing a sample-to-answer solution.
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