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An incredible diversity of cells across human tissues
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A cell’s identity and fate are shaped by many features
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Single-cell RNA sequencing has grown exponentially

d Manual Multiplexing Integrated fluidic Liquid-handling Nanodroplets Picowells In situ barcoding
circuits robotics
dAF dWF
= o
a4
! ol
Tang et al. 2009 Islam et al. 2011?* Brennecke et al. 2013%  Jaitin et al. 20143 Klein et al. 2015% Bose et al. 2015% Cao et al. 2017°'
Macosko et al. 2015 Rosenberg et al. 2017°2
b
1,000,000 |- 10x Genomics SPLiT-seq
Dropl—seq 2. sci-RNA-seq
-, 100,000 - MARS-seq CytoSeq  © mDrop e
S N - proNe- -seq
= 10,000 |~ O O
= High-throughput STRT-seq CEL-seq Fluidigm C1 O O O % Q@—Seq Well
@ 1,000 = sequencing of RNA ‘ oS o @
o 100 |- from single cells\ o © o O QOO
% O O O AN
e 10 - O 0 O ™ SMART-seq2
@ MART- g =
1L o S -seq
| | | | | | | | |
2009 2010 201 2012 2013 2014 2015 2016 2017

Study publication date Svensson et al., Nature Protocols, 2018 4



Experimental design: single cell RNA-Seq
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Experimental design: single cell RNA-Seq
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Single cell transcriptomics using 10x Chromium system
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There are many single-cell RNA sequencing methods
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There are many single-cell RNA sequencing methods
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ScRNAseq pipeline
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Single-cell gene expression distributions are very different from bulk gene

expression distributions
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»High power computing facilities

»High data storage

»High cost of the experiments

» Dropouts, doublets and noisy data

» Lowly expressed genes might be undetected

»High batch effect in the replicates
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Mouse organogenesis studied by single-cell RNA sequencing
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Mouse organogenesis studied by single-cell RNA sequencing

Cao, J., at al., Nature 2019
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