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General overview of scRNA-seq technologies

https://www.singlecellcourse.org/introduction-to-single-cell-rna-seq.html



10X Genomics Single-Cell RNA-sequencing protocol overview

https://www.singlecellcourse.org/introduction-to-single-cell-rna-seq.html



Question



Cell Ranger converts raw FASTQs into a cell-by-gene count matrix

FASTQ file

Count matrix



FASTQ files explained

Link: https://support.illumina.com/bulletins/2016/04/fastq-files-explained.html 

https://support.illumina.com/bulletins/2016/04/fastq-files-explained.html


Cell Ranger count
• One of multiple functions offered as part of the Cell Ranger software (mkfastq, multi, aggr).
• Cell ranger count operates in two main steps: (https://www.10xgenomics.com/support/software/cell-

ranger/latest/analysis/running-pipelines/cr-gex-count)
Step 1: Align each sequencing read to a reference transcriptome
Convert a FASTQ file… 

Into a BAM/SAM file (https://www.metagenomics.wiki/tools/samtools/bam-sam-file-format)

https://www.10xgenomics.com/support/software/cell-ranger/latest/analysis/running-pipelines/cr-gex-count
https://www.10xgenomics.com/support/software/cell-ranger/latest/analysis/running-pipelines/cr-gex-count
https://www.metagenomics.wiki/tools/samtools/bam-sam-file-format


Cell Ranger count
• One of multiple functions offered as part of the Cell Ranger software (mkfastq, multi, aggr).
• Cell ranger count operates in two main steps: (https://www.10xgenomics.com/support/software/cell-

ranger/latest/analysis/running-pipelines/cr-gex-count)
Step 1: Align each sequencing read to a reference transcriptome
Convert a FASTQ file… 

Into a BAM/SAM file (https://www.metagenomics.wiki/tools/samtools/bam-sam-file-format)

Step 2: Count cell barcodes and the number of unique molecular identifiers (UMIs) per gene/cell
     BAM/SAM file à Feature-Count matrix
 Which cell barcodes are “real” and which come from “empty” droplets or sequencing errors?

https://www.10xgenomics.com/support/software/cell-ranger/latest/analysis/running-pipelines/cr-gex-count
https://www.10xgenomics.com/support/software/cell-ranger/latest/analysis/running-pipelines/cr-gex-count
https://www.metagenomics.wiki/tools/samtools/bam-sam-file-format




Sample Preparation
• Cell isolation and tissue dissociation
• Potential issues: What if the tissue is not fully dissociated? Or agitated too much?

Cell Encapsulation
• Gel Bead-In-Emulsions (GEMs) Formation: cells are encapsulated in droplets with gel beads coated with 

barcoded cell-specific primers and molecule-specific UMIs
• Potential issues: multiple cells per barcode, droplets without any cells, ambient RNA

Reverse Transcription
• Converts mRNA into cDNA within each droplet.
• Potential issues: degradation of unstable RNA molecules

Post-Emulsion Breakage Processing
• Emulsion Breakage and cDNA Cleanup: The emulsions are broken, and the pooled cDNA is cleaned up, 

usually using magnetic beads. The cleaned-up cDNA is PCR-amplified to generate sufficient material for 
library preparation (PCA amplification) and sequencing.

• Potential issues: incorrect size selection with magnetic beads; amplification of primers or other small 
DNA fragments

How do I know if my sample is any good?



The barcode rank plot

real cells vs broken/empty droplets

broken/empty droplets vs sequencing errors
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