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Great Data Science Resources

https://r4ds.
hadley.nz/

https://jakevdp.githu
b.io/PythonDataScie
nceHandbook/

https://r4ds.hadley.nz/
https://r4ds.hadley.nz/
https://jakevdp.github.io/PythonDataScienceHandbook/
https://jakevdp.github.io/PythonDataScienceHandbook/
https://jakevdp.github.io/PythonDataScienceHandbook/


Data Analysis Workflow



Tabular Data

• Data in the form of a table or spreadsheet
• Includes:

• Values – specific measurements for a given variable
• Observations – a set of values that are related (i.e. from the same image)

• Tabular data is commonly stored in R as a DataFrame object



Loading Tabular Data

• Before loading data, it is good practice to set up an R Markdown file 
and write out the experimental details



Loading Tabular Data

• Before loading data, it is good practice to set up an R Markdown file 
and write out the experimental details



Loading Tabular Data



Loading Tabular Data



Tidy Data

Slide from https://earobinson95.github.io/stat331-calpoly-text/02-tidy-data-and-basics-of-graphics.html

https://earobinson95.github.io/stat331-calpoly-text/02-tidy-data-and-basics-of-graphics.html


Combining Data with rbind



Extract Columns of Interest



Get condition from image name



Get condition from image name



Simple plots with ggplot



Simple plots with ggplot



Ggplot cheatsheet

• https://rstudio.github.io/cheatsheets/html/data-visualization.html

https://rstudio.github.io/cheatsheets/html/data-visualization.html




SuperPlots

• “We have written this tutorial to help cell biologists 
plot data in a way that highlights both experimental 
robustness and cell-to-cell variability. Specifically, we 
propose the use of distribution–reproducibility 
“SuperPlots” that display the distribution of the entire 
dataset, and report statistics (such as means, error 
bars, and P values) that address the reproducibility of 
the findings.”

https://doi.org/10.1083/jcb.202001064

https://doi.org/10.1083/jcb.202001064




Multicomponent plot



Multicomponent plot



Additional components



Additional components



Facet wrap



Accessible Color Palletes

• Colorblindness affects ~4% of people mostly through red-green color 
blindness

• To allow these people to view our figures, red-green discriminations 
should be avoided

• Many packages are changing their default packages to be more color-
blind accessible. Viridis and YlGnBu are good options.

• You can check how your image would appear to a person with color 
blindness using online apps like this one 
https://bioapps.byu.edu/colorblind_image_tester

https://bioapps.byu.edu/colorblind_image_tester
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Heatmaps



Heatmaps for complex data with pheatmap

• Pheatmap can add clustering of 
your heatmap rows and columns 

• Pheatmap makes additional 
annotations easier than ggplot

https://biostatsquid.com/step-by-step-heatmap-tutorial-with-pheatmap/

https://biostatsquid.com/step-by-step-heatmap-tutorial-with-pheatmap/
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Heatmaps for complex data with pheatmap



Plots from analysis packages

• DEseq2 plotPCA function

https://bioconductor.org/packages/devel/bioc/vignettes/DESeq2/inst/doc/DESeq2.html

https://bioconductor.org/packages/devel/bioc/vignettes/DESeq2/inst/doc/DESeq2.html


DEseq2 PCA plot is compatible with ggplot



Deeptools for region-based sequencing data

https://deeptools.readthedocs.io/en/develop/

https://deeptools.readthedocs.io/en/develop/


Single cell RNAseq visualizations in Seurat

https://satijalab.org/seurat/articles/pbmc3k_tutorial.html

https://satijalab.org/seurat/articles/pbmc3k_tutorial.html


Shiny apps for interactive visualizations

https://shiny.posit.co/

https://shiny.posit.co/


GliaSeqPro Shiny app example

https://liddelowlab.shinyapps.io/GliaSeqPro/

https://liddelowlab.shinyapps.io/GliaSeqPro/


Linking R plots to Adobe Illustrator

https://helpx.adobe.com/illustrator/using/manage-linked-and-embedded-files.html

https://helpx.adobe.com/illustrator/using/manage-linked-and-embedded-files.html
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