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Signaling Pathways and Gene Expression
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Gene Expression is a Dynamic Process
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Measuring Genomewide Gene Expression: DNA Microarrays
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Applications of DNA Microarray Data
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Applications of DNA Microarray Data
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Measuring Genomewide Gene Expression: RNA-seq
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Measuring Genomewide Gene Expression: RNA-seq
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Griffith et al., Informatics for RNA Sequencing: A Web Resource for Analysis on the Cloud. PLoS Comput Biol, 2015



Measuring Genomewide Gene Expression: RNA-seq
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Griffith et al., Informatics for RNA Sequencing: A Web Resource for Analysis on the Cloud. PLoS Comput Biol, 2015



*-Seq Techniques
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Soon, Hariharan, and Snyder. High-throughput sequencing for biology and medicine. Mol. Sys. Bio, 2013.



Single-Cell RNA-Seq
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Owens, Genomics: The single life, Nature, 2012.



scRNA-seq Method

T. M. Murali To be scheduled, 2021 CS 5854: Single-Cell Gene Expression Analysis

Single-Cell Transcriptomics: A High-Resolution Avenue for Plant Functional Genomics, Rich-Griffin et al., Trends in Plant
Science, 2020
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Cell Separation Methods
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Hwang, Lee, and Bang, Single-cell RNA sequencing technologies and bioinformatics pipelines, Exp. Mol. Med., 2018



Quantification of scRNA-seq Data

T. M. Murali To be scheduled, 2021 CS 5854: Single-Cell Gene Expression Analysis

Hwang, Lee, and Bang, Single-cell RNA sequencing technologies and bioinformatics pipelines, Exp. Mol. Med., 2018



Confounding Factors in scRNA-Seq Data
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Hwang, Lee, and Bang, Single-cell RNA sequencing technologies and bioinformatics pipelines, Exp. Mol. Med., 2018



Applications of scRNA-seq Data
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Hwang, Lee, and Bang, Single-cell RNA sequencing technologies and bioinformatics pipelines, Exp. Mol. Med., 2018



Technology Trends

Results per 100,000 citations in PubMed
proportion for each search by year, 1997 to 2023
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Typical scRNA-seq Analysis Workflow
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Leucken and Theis, Current best practices in single-cell RNA-seq analysis: a tutorial, Mol. Sys. Bio., 2019,
https: // doi. org/ 10. 15252/ msb. 20188746

https://doi.org/10.15252/msb.20188746


Typical scRNA-seq Analysis Workflow

T. M. Murali To be scheduled, 2021 CS 5854: Single-Cell Gene Expression Analysis

Leucken and Theis, Current best practices in single-cell RNA-seq analysis: a tutorial, Mol. Sys. Bio., 2019,
https: // doi. org/ 10. 15252/ msb. 20188746

https://doi.org/10.15252/msb.20188746


Typical scRNA-seq Analysis Workflow

T. M. Murali To be scheduled, 2021 CS 5854: Single-Cell Gene Expression Analysis

Leucken and Theis, Current best practices in single-cell RNA-seq analysis: a tutorial, Mol. Sys. Bio., 2019,
https: // doi. org/ 10. 15252/ msb. 20188746

https://doi.org/10.15252/msb.20188746


Typical scRNA-seq Analysis Workflow

T. M. Murali To be scheduled, 2021 CS 5854: Single-Cell Gene Expression Analysis

Leucken and Theis, Current best practices in single-cell RNA-seq analysis: a tutorial, Mol. Sys. Bio., 2019,
https: // doi. org/ 10. 15252/ msb. 20188746

https://doi.org/10.15252/msb.20188746


Typical scRNA-seq Analysis Workflow

T. M. Murali To be scheduled, 2021 CS 5854: Single-Cell Gene Expression Analysis

Leucken and Theis, Current best practices in single-cell RNA-seq analysis: a tutorial, Mol. Sys. Bio., 2019,
https: // doi. org/ 10. 15252/ msb. 20188746

https://doi.org/10.15252/msb.20188746


Typical scRNA-seq Analysis Workflow

T. M. Murali To be scheduled, 2021 CS 5854: Single-Cell Gene Expression Analysis

Leucken and Theis, Current best practices in single-cell RNA-seq analysis: a tutorial, Mol. Sys. Bio., 2019,
https: // doi. org/ 10. 15252/ msb. 20188746

https://doi.org/10.15252/msb.20188746


Downstream Analysis Methods
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Leucken and Theis, Current best practices in single-cell RNA-seq analysis: a tutorial, Mol. Sys. Bio., 2019,
https: // doi. org/ 10. 15252/ msb. 20188746
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Pseudotime Inference in scRNA-Data

Difficult to experimentally purify cells in intermediate states.

A population of cells isolated at same time population of cells may
correspond to multiple, distinct intermediate differentiation states.

“One RNA-Seq experiment would constitute a time series, with each
cell representing a distinct time point along a continuum.”

Pseudotime: “Measure of how much progress an individual cell has
made through a process such as cell differentiation.”

T. M. Murali To be scheduled, 2021 CS 5854: Single-Cell Gene Expression Analysis

Trapnell et al., The dynamics and regulators of cell fate decisions are revealed by pseudotemporal ordering of single cells, Nat.
Biotech., 2014.
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Pseudotime Trajectory Inference
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By Kelly Street, Davide Risso, Russel B. Fletcher, Diya Das, John Ngai, Nir Yosef, Elizabeth Purdom, Sandrine Dudoit -
https://bmcgenomics.biomedcentral.com/articles/10.1186/s12864-018-4772-0, CC BY 4.0,
https://commons.wikimedia.org/w/index.php?curid=75075393


