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The PacBio Iso-Seq method produces high-quality, full-length 

transcripts of 10 kb or longer. Comprehensive detection of 

full-length isoforms in a human transcriptome can be 

accomplished with a single-day library workflow using the Iso-

seq Express kit followed by sequencing on the Sequel II 

System.

We sequenced an Alzheimer whole brain sample on a single 

SMRT Cell 8M on the Sequel II System. Using the official 

bioinformatics pipeline followed by SQANTI2 analysis, we 

detected 162,290 transcripts for 17,670 genes ranging from 

0-14 kb in length. More than 60% of the transcripts are novel

isoforms, the vast majority of which have supporting cage

peak data and polyadenylation signals, demonstrating the

utility of long read sequencing for human disease research.
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Known Novel Total

Genes 17,051 619 17,670

Isoforms 51,660 110,630 162,290

Figure 4. Isoforms detected by Iso-Seq method in Alzheimer brain. (A) PLD3 

isoforms (B) PSEN2 isoforms, with potential fusion transcripts to COQ8A 

(PB.3109.6, PB.3109.10) shown as well. All Iso-Seq isoforms have all junctions 

supported by Intropolis RNA-seq data. Predicted CDS regions are shown with 

thickness.
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Conclusion

- The Iso-Seq method produces high-quality, full-length

transcripts up to 10 kb

- One day library preparation using Iso-Seq Express kit

- One SMRT Cell 8M covers the whole human transcriptome

- Easy bioinformatics analysis using SMRT Link and

community tools

- Iso-Seq method reveals complex alternative splicing in

Alzheimer brain sample

Table 1. Number of genes and isoforms detected in the Alzheimer brain 

Iso-Seq sample after SQANTI2 filtering. All post-filtered isoforms have all 

junctions supported by public (Intropolis) RNA-seq data. 

Poly-A+ RNA

Full-Length

1st Strand cDNA

Amplified cDNA

SMRTbell Prep with 

Express Template Prep 2.0

- One day library workflow

using Iso-Seq Express

kit1

- Sequenced 1 SMRT Cell

8M on the PacBio Sequel

II System

- Bioinformatics analysis

using Iso-Seq application

in the official SMRT Link

software

- Downstream comparison

with GENCODE & library

artifact removal using

SQANTI22

Figure 1. Iso-Seq library workflow.

Figure 3. Using SQANTI2 to compare Iso-Seq Alzheimer brain sample 

against Gencode v29 annotations. (A) Classification of transcripts against a 

reference. FSM = perfect intron chain match; ISM = possible 5’ degradation or alt 

starts; NIC = novel isoform using a combination of known splice sits; NNC = 

novel isoform with at least one novel splice sites. (B) Iso-Seq transcript length 

distribution. (C) Isoform complexity by gene. (D) Transcript classification. (E) 

Number of transcripts in each category and what percentage of them have 

CAGE peak within 50 bp and polyA motif detected on the 3’ end.

Figure 2. Using SQANTI2 to compare against reference annotations.

SQANTI2 compares Iso-Seq full-length transcripts against a reference 

annotation (ex: Gencode) and additional information such as cage peak data. 

Additionally, SQANTI2 removes potential library artifacts from RT template 

switching and dT priming. 
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Category Count
CAGE peak 

within 50 bp

polyA Motif 

Detected

FSM 32,649 70% 72%

ISM 19,011 37% 62%

NIC 84,610 36% 55%

NNC 25,323 57% 72%

Antisense 321 24% 43%

Intergenic 376 24% 38%
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Figure 5. Rarefaction curves showing saturation of known (Gencode) 

transcripts but continual discovery of novel transcripts in Alzheimer brain.


