
Workshop Day 1

Bioinformatic tools (overview)



Background Information



Evolving software for single-cell levels

Efremova et al. Nat Methods 2020



Choose based on…
Throughput: # of cells/reaction can profile per run, balancing cost, workflow complexity.

Wang et al., Nat. Rev. Genet. 2009

RNA-seq workflow (bulk)



Choose based on…
Coverage: 3’biased (Good for gene-level quantification). And, Full-length (providing better resolution for isoforms and splicing).



6

Sample of origin: With fragile tissue, single-nuclei approaches.

Choose based on…



Typical workflow

10X genomics 7

Sequencing using Illumina paired-end 150 bp (PE150)



Pre-processing



Get bcl file That is the role of the sequencing machine!

QC

Alignment 

Count matrix

Flowchart: to count matrix

SequencingQC: assess overall quality
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.bcl files

• Raw data output of a sequencing run

• Binary, non-human-readable file

• Contains the base calling and quality score per sequencing lane
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GitHub - 10XGenomics/cellranger: 10x Genomics Single Cell Analysis

workflow reference:

Follow the workflow directly from 10x with our inputs (fastq.gz)

Cellranger-arc
cellranger processing

Requirements:
• Fastq.gz
• Genome
• GTF

https://www.10xgenomics.com/support/software/cell-ranger-arc/latest/analysis/running-pipelines/single-library-analysis


bcl2fastq
Command:

bcl2fastq --run-folder-dir <bcl_files_folder> -p 12 --output-dir <fastq_files_folder>



File Requirements:
• raw data fastq files

cellranger processing



How is a .fastq organized?
Each fastq file contains reads, each read is composed of 4 lines:

1. A sequence identifier with information about the sequencing run

2. The sequence (the base calls; A, C, T, G and N).

3. A separator, which is simply a plus (+) sign.

4. The base call quality scores, using ASCII characters to represent the numerical quality scores.



Why do we end up with so many fastq files?

We sequence the paired ends of each DNA fragment molecule, in 3|4 different sequencing “runs”

R1.fastq R2.fastq I1.fastq

I1.fastq contains sample index

R1.fastq contains cell barcode + UMI

R2.fatsq contains transcript information
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GEXsscATAC

Quality control summary

Sequencing yield (G) and read quality (Q30) 

were strong, supporting reliable downstream 

analysis.
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Which reads are considered for UMI counting by Cell Ranger?

1. Only reads with a valid UMI and a valid 10x barcode.

2. No bases with base quality < 10 (Q10)

1. Read maps to exactly one gene.

2. Overlaps an exon by at least 50% in a way consistent with 
annotated splice junctions and strand annotation.

3. Multiple reads that map to the same UMI will only count once.



Aligning reads to a transcriptome reference

1. Group reads by cell-of-origin (using the cell barcodes)

2. Recover which transcript the cDNA sequence aligns to



To make the main outputs:

• h5

• fragment.tsv

• fragment.tsv.tbi

Cellranger-arc

https://drive.google.com/drive/u/0/folders/1bgINvKz5BLyWPyNsid7dyTUtsokr1oj_


Cellranger output
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