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SINGLE-CELL RNA SEQUENCING WITH HIFIREADS
BEST PRACTICES

RESEARCH

_@/_{\ With PacBio® single-cell RNA sequencing using the Iso-Seg® method, you can now distinguish between
\van alternative transcript isoforms at the single-cell level. The highly accurate long reads (HiFireads) can span
s:o::uAcmc the entire 5'to 3' end of a transcript, allowing a high-resolution view of isoform diversity and revealing
cell-to-cell heterogeneity without the need for assembly.

FROM RNA TO FULL-LENGTH TRANSCRIPTS WORKFLOW RECOMMENDATIONS
AT A SINGLE-CELL LEVEL

- Enrich forsingle-cell cDNA using a single-cell sorting platform that
generates full-length cDNA*

Single-Cell cDNA Enrichment - Template switch oligo (TSO)-based cDNA synthesis methods
. are recommended
_f/

Any single -cell platform that : . . ) X
generates full-length cDNA - Thefinal single-cell cDNA product consists of 5' primer,
can be sequenced

transcript, poly-Atail, unique molecularindex (UMI), cell
i ‘ barcode and 3' primer
Y an - To generate matching short-read data, save 5% of the material
e 1a6p - Additional PCR cycles can be added if necessary
i - Startlibrary preparation with atleast 160 ng of input cDNA (post-
[PCR]FGrGrG VAAAA AR single-cell platform PCR reaction) for 1-2 SMRT® Cell 8M'
ccc TT s—
- More starting material will be required for sequencing multiple
i SMRT Cells 8M
(4] e —— - Prepare libraries with the SMRTbell® Express Template Prep Kit 2.0
= in one day?
- Use HiFireads onthe Sequel®ll or lle Systems to generate 3 million
‘ full-length reads from one SMRT Cell 8M to obtain ~1,000 unique
moleculesfor 3,000 single cells**
Single-Cell PCR Product - Use 24 hr movies with 2 hrs pre-extension time'
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Ligation of SMRTbell Adapters DETERMINATION OF TRANSCRIPT ISOFORMS
Gene —ws
—
mRNA — — —
‘ isoforms | mm=— @ s s
T — T TE—
Sequencing —
Iso-Seq
Method | ™=
Full-length cDNA Sequence Reads
Splice Isoform Certainty - No Assembly Required
L |

Single-cell RNA sequencing using the Iso-Seq method allows you to discriminate
alternative transcripts in the context of full-length isoform, all at a single cell level345¢7
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DATA ANALYSIS SOLUTIONS COMPARE ALTERNATIVE GENE-SPLICING EVENTS

- . : BETWEEN SPECIES
- Analyze HiFireads which allow accurate single-cell
barcode and UMl identification8
) ) ) Scale 1 kot | haas
- Usethe single-cell Iso-Seq analysis tools on GitHub?8 to ch7: | 74194500 74195000 74195500 74196000 74196500 74197000 74,197,500
output high-quality, full-length transcript FASTA — —— —
sequences per UMI, with no assembly required, to —
characterize transcript variants for each cell .
5'PCR Transcript UMI Cell BC 3'PCR -
Primer (M) (N)  Primer -
i Remove primers, tag barcodes/UMI cDNA —
Align to genome, filter artifacts —
De-duplicate reads .
Cell s
Transcript 1 - i Cveanokd Procentter
GENCODE v28 Comprehensive Transcript Set {only Basic displayed by default)
F EIF4H
Transcript 2 EIF4H .
I

Transcript M

Assessment of post-transcriptional gene regulation for the EIF4H gene,

— reveals isoform heterogeneity between cell types.

From gene count matrix to isoform count matrix.

ASSIGN ALTERNATIVE ISOFORMS TO CORRECT CELL TYPE

20 kb | hg3s
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GENCODE v29 Comprehensive Transcript Set > + + : : -
{only Basic displayed by defaull) i | 1
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The GENCODE database catalogs the numerous alternatively spliced Tropoelastin isoforms. Single-cell RNA sequencing assigned isoforms to individual cell types with
multiple isoforms expressed in astrocytes and absent in other brain-specific cell types. The blue boxes also indicate new alternative splicing events compared to the
reference.
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