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What we Gonna Do!!
- Motivation
- Prerequisites
- Basic computational pipeline of scRNA-seq analysis
- Environment Setup
- Case Study with a lung cancer dataset.
- Courses/Materials to follow
- Get in touch 



Taken from online resources



Prerequisites
- Basic Python programming
- Basic shell scripting

- Target Audience
- Looking to Explore computational scRNA seq analysis
- No idea about scRNA seq.



Taken From:https://speakerdeck.com/stephaniehicks/welcome-to-the-world-of-single-cell-rna-sequencing

https://speakerdeck.com/stephaniehicks/welcome-to-the-world-of-single-cell-rna-sequencing


Taken From: 
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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https://bioinformatics-core-shared-training.github.io/cruk-summer-school-2018/SingleCell/slides/2018-07-25_CRUK_CI_summer_school-scRNAseq.pdf


Taken from: https://arxiv.org/abs/1704.01379
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https://arxiv.org/abs/1704.01379


Drop-Seq

- Drop-Seq aims to trace molecules back to each cell, and this is achieved by using a 12bp cell 
barcode to distinguish different cells and an 8bp UMI to differentiate molecules within the same 
cell. 

- UMIs allow us to distinguish between amplified copies of the same mRNA molecule and reads 
from separate mRNA molecules transcribed from the same gene.

Ref:http://data-science-sequencing.github.io/Win2018/lectures/lecture16/
        https://doi.org/10.1093/bfgp/ely009

http://data-science-sequencing.github.io/Win2018/lectures/lecture16/
https://doi.org/10.1093/bfgp/ely009


Taken: https://github.com/pachterlab/kallistobustools/blob/master/notebooks/Introduction_single_cell_RNA_seq.ipynb

https://github.com/pachterlab/kallistobustools/blob/master/notebooks/Introduction_single_cell_RNA_seq.ipynb


Transcriptomics At a Glance!!
High dimensional snapshot of transcriptomic activity of all 
RNA species in a sample.

Data: Genes * Samples (Single Cells)
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- Experimental Design & Methods matter a lot!!
- There are multiple tools/softwares/algorithms at each step.
- There are different protocols. 



Taken from: https://www.scrna-tools.org/

https://www.scrna-tools.org/


Hands On Session



Let Set Up the Environment
- We gone use Python for handson session
- We will be going through downloading the packages/tools 

one after the other.
- We will do an analysis on Lung Cancer Dataset.

- It will be full on computational from here on.
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Data
- Cancer cells are embedded in 
the tumor microenvironment 
(TME)

- The paper presents a 
52,698-cell catalog of the TME 
transcriptome in human lung 
tumors at single-cell 
resolution.



Part-1!!  Raw data to Count Data
Sequencing Data

Image files
bcl

FastQ 
Data

Pre-Processing
   Fast QC

       Trimming Reads

      Read Alignment

    Read Quantification

         Count Matrix
Genes * Cells

Strategy:
- FastQC
- Trim Galore
- STAR/HISAT/Bowtie
- Cufflinks/RSEM/HTseq-co

unt
- Count/Read-count Matrix

Strategy:
- FastQC
- Trim Galore
- Kallisto(BusTools)/

Alvein
- Count/Read-count 

Matrix

Cell-Ranger suite
DropEST suite
etc



Part-2!! Let’s Play with Expression Data
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Huge Data!!



Weapons 

Custom Scripts

Programming
Languages 
highly found:

R & Python!!



Resources!! (Must Read)
A paper to read https://www.embopress.org/doi/10.15252/msb.20188746

Courses to follow:

https://scrnaseq-course.cog.sanger.ac.uk/website/index.html (R version)(little 
knowledge)

https://chanzuckerberg.github.io/scRNA-python-workshop/intro/about (Python version) 
(little knowledge)

https://broadinstitute.github.io/2020_scWorkshop/ (very beginner) (start here)

https://www.embopress.org/doi/10.15252/msb.20188746
https://scrnaseq-course.cog.sanger.ac.uk/website/index.html
https://chanzuckerberg.github.io/scRNA-python-workshop/intro/about
https://broadinstitute.github.io/2020_scWorkshop/


Contact Me!!

arvind.iyer@unil.ch

www.arvindkiyer.com

@Arvind_K_Iyer

mailto:arvind.iyer@unil.ch
http://www.arvindkiyer.com
https://twitter.com/arvind_k_iyer



