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Applications for scRNA-sequencing

* Heterogeneity analysis
* Cell type identification
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* Lineage tracing, cellular states in differentiation and e« e
development
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Single cell RNA-seq workflow

I. Tissue Procurement

Source: Key considerations: Study design:

- Primary human - Biological variation - Biological replicates

- Model organism - Sampling/handling variation - Technical replicates

- Cell culture - Duration of sourcing - Cell number calculation
- Workflow optimization

Il. Tissue Dissociation

@) B@® Method: Key considerations: Quality control:
® ®w @ - Mechanical mincing - Experimental consistency - FACS analysis
- < . Enzymatic digestion - Shortest duration - qPCR for marker genes

- Automated blending - Highest cell/nucleus quality - Imaging of cell integrity
- Microfluidics devices - Representation of all cell types - RNA quality (RIN)

(1)
IIl. Cell Enrichment (optional)

(®) Method:
(®) (®) _ pifferential centrifugation, sedimentation, filtration
(1)@ - . Antibody labeling for positive/negative selection

(o) %G’J - Flow cytometry or bead-based enrichment
- Dead cell removal

IV. Single Cell RNAseq Platform
Method:
- Droplet-based
- Tube-based after FACS
- Microwell-based
- Microfluidics-enabled

Key considerations:

- Additional handling

- Longer duration

- Loss of RNA quality

- Transcriptome changes

Key considerations:

- Cell throughput and handling time

- Gene coverage and cell type detection
- Whole transcript versus 3'end counting
- Imaging capability for doublet detection

V. Library Sequencing
Method:
- lllumina NGS
- Compatible with cDNA library

Sequencing depth considerations:

- 3'end counting: low depth ~50K RPC

- Whole transcript: high depth ~1M RPC

- Alternative splicing: ~20-30M RPC

- Iterative optimization for biological system

Key considerations: Sample Balch correction approaches:

- Separation of batch and condition - Cell Hashing

- Technical vs. biological variation - Demuxlet
- Canonical correlation analysis (CCA)

- MAST

Verify your results with orthogonal method!
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Short history of scRNA-seq methods
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Single cells in study

Manual

Multiplexing

Islam et al. 201124
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Single-cell isolation or capture

MICROPIPETTING

MICROMANIPULATION
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low number of cells
any tissue
enables selection of cells
based on morphology or

flucrescent markers

visualisation of cells

time consuming

reaction in microliter
volumes

LASER CAPTURE
MICRODISSECTION

£
)

.\._;'1
IL‘I{T'(_'.\. £

| ({'
COOROU0)

low number of celis
any tissue
enables selection of cells
based on morphology or

fluorescent markers

visualisation of cells

time consuming

reaction in microliter
volumes

+ Cytoplasmic aspiration

« Patch-seq

~

FACS
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hundreds of celis

dissociated cells
enables selection of cells

based on size or

flucrescent markers

flucrescence and light
scattering measurements

fast

reaction in microliter
volumes

MICRODROPLETS

large number of cells
dissociated cells
no selection of cells

(can presort with FACS)

no visualisation

fast

reaction in nancliter
volumes

MICROFLUIDICS
e.q. FLUIDIGM C1

hundreds of celis

dissociated cells
no selection of cells
(can presort with FACS)

visualisation of cells

fast

reaction in nanoliter
volumes

Adapted from: Kolodzigjczyk A et al, Molecular Cell, 2015

Picowells
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large number of
cells
dissociated cells

no selection

no visualisation
fast

Multi-plexed
Pooled reactions

In situ barcoding

Cao et al. 20175

Rosenberg et al. 2017%

huge number of
cells
dissociated cells

no selection

no visualisation
fast

Multi-plexed
Pooled reactions

(Adapted from: Svensson, Nat Protoc 2018)



Example scRNA-seq: SMART-seq3
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scRNA-sequencmg protocol examples
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Beyond transcriptomics -
Chromatin accessibility
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Example: 10x Genomics scATAC-seq

Transposition of
nuclei in bulk

Transposed DNA
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Pool Single-cell Libraries + Sample

Partial Read 2N Index
P5 Barcode Read 1N

10x Genomics uses equivalent capture
principles for all their single cell methods
- For some methods multiple capture
s R sequences on the beads (e.g. multiome)

Sample Index Oligo Priming +
Second Strand Synthesis
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P5 Barcode Read 1N Read 2N Sample

Transposed DNA Index Satpathy Nat Biotechnol 2019



DNA methylation analysis in single cells

Article ’ Open Access | Published: 06 April 2022

scSPLAT, a scalable plate-based protocol for single cell
WGBS library preparation

Amanda Raine , Anders Lundmark, Alva Annett, Ann-Christin Wiman, Marco Cavalli, Claes Wadelius,

Claudia Bergin & Jessica Nordlund
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Method validation completed. Open for collaborative projects, contact seq@medsci.uu.se.



MDA - Whole genome DNA

MDA

0 1=0 2‘0 3“0 4’0 55.] 6:0
’

J— — D —
' '
el i

=
h

104 10

108
488-55C-Height-Log

Very long fragments (2-70 kb) and
low mutation rates

Amplification

Amplification

RFU (10°3)

Cycles

1. VUIGGCIIIY, dGIGUL wells

2. ldentification
3. Library prep

1

NGS Sequencing

R o ‘l‘l"ﬂ/l”/”/”




Single Cell Seq at NGI
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Gene Expression

CITE-seq:
Analyze cell- Gene expression
surface protein profiling (3'/5")
expression fixed RNA profiling
4 CRISPR screen
«

VDJ, B/T cell
receptors

Drop-seq
(Dolomite Nadia)

Smart-seq 2/3

10x Genomics
37/5'GEX
CITE-seq

Cell hashing
vDJ

CRISPR screen
fixed RNA profiling

o N

Epigenetics

XJ/WJ/,/JR//,//_

10x Genomics
e sScATAC-seq
e SCATAC + GEX

oAlon

ScWBGS (SPLAT)
e Raine et al, 2022

DNA-sequencing

FACS sorting combined
with cell lysis and
genome amplification
(MDA)

Includes services of
ESCG and MSCQG,
now merged with
NGI.
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Project workflow at NGl

= NATIONAL
— GENOMICS
= INFRASTRUCTURE

¥ ¢ =l

QC & Library Sequencing Data analysis
Preparation Genotyping & delivery

Meetings
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SciLifeLab
For more details and
project requests

Contact us at support@ngisweden.se

or place your order or meeting request in our order portal at
https://ngisweden.scilifelab.se/

“ henrik.gezelius@medsci.uu.se
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