
SISG Module 6, Lecture 4 7/11/2019

Joseph Powell 1

Single cell experimental design and 
hypothesis testing

Associate Professor Joseph Powell

Director, Garvan-Weizmann Centre for Cellular Genomics

Deputy Director, UNSW Cellular Genomics Futures Institute

SISG - 2019



SISG Module 6, Lecture 4 7/11/2019

Joseph Powell 2

Key Topics 

• Introduction to the range of techniques for generating scRNA-seq data

• Key challenges and considerations

• What analysis questions can I address? 
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Cellular genomics
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Epigenetic

s
DNA ProteinsRNA

Science

Breakthrough technology 

of 2018
Cellular genomics technology allows you to measure the genomic 

contents for an individual cell. But at 10,000s of cells at a time. 
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Why single cells?
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Do we expect cells to have the same 

transcriptional signatures?

Bulk methods give an average RNA signal

A typical challenge that we might face
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Single cell sequencing enables 

complete resolution of cell types 

and their genomic functions

A tumor biopsy contains many cell types

• Tumor cells (with different mutations)

• Healthy non-tumor cells

• Immune cells

• Nerves

• Blood vessels

• ….

Traditional genomic assays average 

the signals across all cells 
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Typical workflow 

Lafzi et al. Nature Protocols 20187

Typical workflow 

Lafzi et al. Nature Protocols 20188
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Typical workflow 

Lafzi et al. Nature Protocols 20189

Typical workflow 

Lafzi et al. Nature Protocols 201810
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Technology has progressed rapidly
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Cell capture defines methods
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What are UMIs?

13

What questions need to be considered in the 
experimental design?
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A B …..

How common / rare are the 

cells in am most interested in?

How different are they likely to

be from other cell types?

Can the ‘phenotype’ be detected 

By RNA differences?
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Considerations for single cell experiments
Cell Prep
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Liquid cell cultures solid tissue

How much starting material is there?

Human/non-human

The critical point is getting single cells 

and keeping them that way

Complete dissociation is required
Cell Strainers

Sorting – FACS

Magnetics beads
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Considerations for single cell experiments
Cell Prep

• How big are they?

• How sensitive are they?

• Handling (e.g. pipetting force)

• Enzymatic dissociation (timing and 
harshness)

• FACS pressure/nozzle gauge

• Post-dissociation viability?

• Will they lyse in the reaction buffer?

• Are they sticky/liable to clump?
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Barcoding

Makosco et al Cell 201517

Microfluidic

Barcodes

How deep should I sequence?
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Costs
Per 10,000 reads* per cell

NextSeq 5-10 cents

HighSeq2500 10-15 cents

NovaSeq S2 3-5 cents

NovaSeq S4 2-4 cents

* With 3’ scRNA-seq
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Bioinformatics workflow
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Analysis
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Dealing with low quality cells

From Aaron Lun21

Normalization

Image from Aaron Lun22
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Confounding and batch effects
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A simple batch correction is

To use linear regression

Providing your biological groups 

and processing groups are not 

confounded. 

But these methods assume most 

cells are transcriptionally the same. 

We will discuss more complex 

normalization later

Resources 
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Thank You!
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Post Doc positions

https://www.garvan.org.au/research/cancer/computational-genomics
25

Interested in a single cell postdoc?

My lab is recruiting 3 positions: 

• Population genetics at single-cell resolution 

• Clinical translation of single-cell seq

methods 

• Modeling common disease with stem cells at 

single-cell resolution

Advert on Garvan Jobs


