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Why single cell?

2

Bulk RNAseq analysis is like putting 
a fruit salad into a blender, the 
taste will be an average of all 
ingredients

Single Cell RNAseq analysis is like 
tasting each individual piece of 
fruit to understand of the 
composition of the fruit salad

Initial Sample (fruit salad)



Why single cell RNA sequencing?
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What type of biological questions can we address?

4



What type of biological questions can we address?
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What else we can sequence at single cell resolution?
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Single cell Methylation

Chromatin accessibility (scATACseq) Mutation & CNV (scDNAseq)

Single cell Spatial Transcriptomics (STx)
Protein Co-detection



What else we can sequence at single cell resolution?
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Single cell CRISPR Screening
Perturb-Seq (Adamson et al., 2016, and Dixit et al., 2016), 
CRISP-seq (Jaitin et al., 2016), 
CROP-seq (Datlinger et al., 2017), or 
CRISPR-QTL (Gasperini et al., 2018)

Single Cell Surface Protein
Single Cell Antigen Profiling
Single Cell Immune Repertoire Profiling
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Single Cell RNA Sequencing Workflow (scRNAseq) 

Image courtesy of Aaron Lun
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Experimental methods

Development of new methods and protocols for scRNA-seq is currently a very active area of research, and several protocols have been 
published over the last few years. A non-comprehensive list includes: CEL-seq (Hashimshony et al. 2012), CEL-seq2 (Hashimshony et al. 
2016), Drop-seq (Macosko et al. 2015), InDrop-seq (Klein et al. 2015), MARS-seq (Jaitin et al. 2014), SCRB-seq (Soumillon et al. 2014), 
Seq-well (Gierahn et al. 2017), Smart-seq (Picelli et al. 2014), Smart-seq2 (Picelli et al. 2014), SMARTer, STRT-seq (Islam et al. 2013)
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Drop-seq: Assay Overview

http://mccarrolllab.org/dropseq/
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What Assay to use?
Accuracy

Sensitivity
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How many cells to sequence?

https://satijalab.org/howmanycells

https://satijalab.org/howmanycells
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Confounding by Design
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Confounding by Design



15

Computational analysis
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scRNAseq Analysis
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Comparative analysis (i.e. CTRL vs STIM)
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scRNAseq / scATACseq integration
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Trajectory analysis
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Estimating RNA Velocity
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Detect Perturbations (pooled CRSIPR screens)
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Spatial Transcriptomics
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Overall recommendations

• Do not perform single-cell RNA-seq unless it is necessary for the experimental 

question of interest. Could you answer the question using bulk sequencing, which 

is simpler and less costly? Perhaps FACS sorting the samples could allow for bulk 

analysis?

• Understand the details of the experimental question you wish to address. 

The recommended library preparation method and analysis workflow can vary 

based on the specific experiment.

• Avoid technical sources of variability, if possible:

• Discuss experimental design with experts prior to the initiation of the 

experiment

• Isolate RNA from samples at same time

• Prepare libraries at same time or alternate sample groups to avoid batch 

confounding

• Do not confound sample groups by sex, age, or batch
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Additional links to study

• https://satijalab.org/
• https://scanpy.readthedocs.io/en/stable/tutorials.html
• https://github.com/hbctraining/scRNA-seq/tree/master/lessons
• https://scrnaseq-course.cog.sanger.ac.uk/website/index.html
• http://www2.stat.duke.edu/~sayan/Sta613/2018/singlecellrnaseq-

170131050320.pdf
• http://bioinformatics.org.au/ws17/wp-content/uploads/sites/13/2016/02/Joseph-

Powell_1_2017-Winter-School.pdf
• https://bioinformatics-core-shared-training.github.io/cruk-summer-school-

2018/SingleCell/slides/2018-07-25_CRUK_CI_summer_school-scRNAseq.pdf

https://satijalab.org/
https://scanpy.readthedocs.io/en/stable/tutorials.html
https://github.com/hbctraining/scRNA-seq/tree/master/lessons
https://scrnaseq-course.cog.sanger.ac.uk/website/index.html
http://www2.stat.duke.edu/~sayan/Sta613/2018/singlecellrnaseq-170131050320.pdf
http://bioinformatics.org.au/ws17/wp-content/uploads/sites/13/2016/02/Joseph-Powell_1_2017-Winter-School.pdf
https://bioinformatics-core-shared-training.github.io/cruk-summer-school-2018/SingleCell/slides/2018-07-25_CRUK_CI_summer_school-scRNAseq.pdf
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Thank you for your attention


