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6.7 - 8.1% capture efficiency (Zheng et al., Nat.Comms., 2017)





37k in HEK, close to dropseq capture



37k in HEK, close to dropseq capture



Parsed Biosciences combinatorial indexing approach

https://www.parsebiosciences.com

1M -> 15k€
150€ / sample

https://www.parsebiosciences.com/




Single cell approaches in publications

A curated database reveals trends in single cell transcriptomics
Svensson et al., 2019

https://docs.google.com/spreadsheets/d/1En7-UV0k0laDiIfjFkdn7dggyR7jIk3WH8QgXaMOZF0/edit#gid=2129262271

The number of single cell 
transcriptomics studies 
published per month

The number of scRNA-seq 
studies published per month 
stratified by method.

https://docs.google.com/spreadsheets/d/1En7-UV0k0laDiIfjFkdn7dggyR7jIk3WH8QgXaMOZF0/edit


Smart-seq3

Single-cell RNA counting at allele- and isoform-resolution using Smart-seq3
Hagemann-Jensen et al., Nat.Biotech, May 2020

150,000 unique molecules detected per HEK293FT



Experimental approaches comparison



Experimental approaches comparison

Benchmarking single-cell RNA-sequencing protocols for cell atlas projects
Mereu et al., Nat.Biotech, 2020
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Benchmarking single-cell RNA-sequencing protocols for cell atlas projects
Mereu et al., Nat.Biotech, 2020



Experimental approaches comparison

Benchmarking single-cell RNA-sequencing protocols for cell atlas projects
Mereu et al., Nat.Biotech, 2020

More cells for statistics or 
more genes for biology ??
Sequencing cost ??
5p, 3p of full length ??



Single Cell RNA-seq raw signal

Arguel et al., NAR, 2016

Droplet-based approaches
(10x, Drop-seq, InDrop, 2015)



Long read sequencing identifies isoforms efficiently

Tombacz et al., Front. Genet., 2018







Full-length single cell RNA-seq 

Arzalluz-Luque et al. (2018)







Feb.2017:
We selected six single cells for which
cDNA was available from an earlier
experiment … was used for PacBio
sequencing. The cDNA had been
produced with the STRT method adapted
to the Fluidigm C1 instrument for single
cell RNA sequencing

February 2017, Linnarsson’s lab



July 2017:
To test this, we used our ONT RNAseq
approach to analyse seven individual
mouse B1a cells and compared it with
the standard Illumina RNAseq
approach. To this end, we FACS-
sorted single B1a cells into individual
wells containing lysis buffer and
amplified cDNA from each individual
cell using a modified Smartseq2

July 2017, Vollmer’s lab



June 2018, R2C2 Vollmers’s lab

Juin 2018:
R2C2: Improving nanopore read accuracy enables the sequencing of highly-multiplexed 
full-length single-cell cDNA , Volden et al., Vollmers’s lab, bioRxiv, 2018

Plate of 96 B cells, Smart-seq2 modified protocol with Rolling Circle Amplification (RCA) and
sequence with 1D R9.5 ONT flowcells. Good correlation with PacBio profiling, R2C2 can be
easily adapted to any RNAseq library preparation protocol (10x, smart-seq2, drop-seq)



October 2018, Tilger’s Lab, Nature Biotechnology, ScISOr-Seq

Oct.2018:
6.627 mouse P1 cerebellum cells
10xGenomics sample
23 SMRT PacBIo flowcells
5.2M reads generated
260 UMIs per cell out of the
3.875 UMIs identified in Illumina.



scNaUMI-seq : 11-2019 (Biorxiv), 08-2020 (Nature Comm.)

https://github.com/ucagenomix/sicelore

1,141 mouse brain cells

https://github.com/ucagenomix/sicelore


scNaUMI-seq

Long read sequencing reveals diversity



scNaUMI-seq

Long read sequencing allows SNV calling in full length molecule



Summary

A lot of single cell protocol available
Advantages and drawbacks need to be known (cost ??)

More genes (plate-based) versus more cells (droplet-based) ?
Biological questions to address must drive protocol selection

3p versus full length protocols
Smart-seq not the only option for full length heterogeneity exploration 


