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Methods of the year 2013 (Nature Methods)
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Single cell is a revolution for gene expression studies
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Why single cell profiling?
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Single cell analysis: the context

HOW mMuch KINA does a typical mammalian cell contain’

Average total RNA yields

Primary cells (1x10° cells) Total RNA (ug)
Dendritic cells, human 4
Hematopoietic progenitor cells (CD34%), human 1
Fibroblasts, rat 5
PBMC 8
Cell lines (1x10° cells) Total RNA (ug)
Colon carcinoma cells 30
HEK 293 cells 16
Hel.a cells 32
HUV-EC-C 38
THP1 cells 16
U937 cells 12
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Single cell analysis: the context

mRNA libraries 100 ng total RNA (10.000 cells)

Single cell mRNA libraries 10 pg total RNA (<<1pg mRNA)
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Unique Molecular Identifier (Islam et al., Nature Methods, 2014)
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Unique Molecular Identifier (Islam et al., Nature Methods, 2014)
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Unique Molecular Identifier (Islam et al., Nature Methods, 2014)
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ERCC spike-ins (others set exists: SIRVs, Sequins)
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Scaling Single Cell Transcriptomics (Svensson et al., Nature Methods, 2017)

Manual Multiplexing IC;:igirgted Fiuldic légqsgc:il-lsa n(illng Nanodroplets Picowells In situ barcoding
- e — L O — 3 L =
| * | 7 <
LS = ;\ —, '.\\ ’)“
== FT7 Q Q@ =—rF

10xGenomics o, SPLIT-Sec

Drop-Seq ~0
« inDrop = o Sci-RNA
_W’—/—.#.“.?BF&NC'
MARS-Seq « - B o "o ¥, " Seg-We

- = @ o 8 S e,
STRT-Seq  CEL-Seq  FluidigmCT "o s v, ~
B O G
. Tangetal. . O Smartse2

Tang etal. SMART-Seq *

Published: 01 March 2018

Exponential scaling of single-cell RNA-seq in the past
decade

Valentine Svensson &, Roser Vento-Tormo & Sarah A Teichmann &

Nature Protocols 13, 599-604 (2018) ‘ Cite this article
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To measure sequences in individual cells, we need method that capture one cell at a time

Review Article | Open Access | Published: 07 August 2018

Single-cell RNA sequencing technologies and
bioinformatics pipelines

Byungjin Hwang, Ji Hyun Lee &7 & Duhee Bang
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Manual Cell sorting
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Laser Capture Microdissection

L CM LCM: laser capture microdissection
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FACS Cell Sorting

FACS FACS: fluorescence activated cell sorting
dissociated cells o
O K 7
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" : cyto-
Q Laser
: FACS - = =
) machine
- (S \f), & | ~) 4. cell culture,
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and nucleus 3. cell sorting
http://www flowlab-childrens-harvard.com/vahoo_site admin/assets/images/principle123.285181420 std.qif
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Tang et al., 2009
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STRT: Single cell tagged reverse transcription, Islam (2011)
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STRT: Single cell tagged reverse transcription, Islam (2011), +UMI (2014)

M Cell lysis

» based on template switching (TSO), | Potviay” riva capture

* 5’ end cDNA tagged N5 UMI, :
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» enzymatic cleavage leads to the selection of only the 5’ (=R =S
fragments for library construction.
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Cell expression by linear amplification and sequencing CEL-seq (2012)
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Cell expression by linear amplification and sequencing CEL-seq (2012), CEL-seq2 (2016)
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Microfluidics: Fluidigm C1
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SMART-Seq, Ramskold (2012), SMART-seq2, Picelli (2014)
SMART= Switching Mechanism at the end of the 5°-end of the RNA Transcript
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A cost effective 5' selective single cell transcriptome profiling approach
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Drop-seq /inDROP: droplets-based scRNA-seq (Mascosko et al., Klein et al., CELL, may 2015)

Highly Parallel Genome-wide Expression Profiling of Individual
Cells Using Nanoliter Droplets
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Doublet detection : the barnyard plot
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% of cells loaded

% of cells Recovered

Multiplet rate (%)
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https://elifesciences.org/articles/34550

