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Traditional data analysis

https://www.bdbiosciences.com/en-au/products/software/flowjo-v10-software



Analysing data using programming/code

Image by: https://gowithcode.com/top-programming-languages
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RStudio for writing and running R code

Using text editor and command line

• You can write R code using any 
text editor software then run it 
using command line

• Can be tedious and complicated



RStudio for writing and running R code

Using text editor and command line

• You can write R code using any 
text editor software then run it 
using command line

• Can be complicated to set up 
and use

Using Rstudio

• Or using desktop application like 
Rstudio

• Freely available for both Mac 
and Windows

• Equipped with text editor and 
functionality to run R code



Rstudio layout
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Hands on practical #1
Install R on your computer



How to install Rstudio

https://www.rstudio.com/products/rstudio/download/
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Hands on practical #2
Install Rstudio on your computer



Rstudio layout – text editor panel

Text editor 
panel



Rstudio layout – R scripts



Rstudio layout – create new R script



Rstudio layout – save R script
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Rstudio – running R code

Run a line of code:
1. Indicate which line to run by 

either:
a) Put your cursor on the 

line
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Rstudio – running R code

Run a line of code:
1. Indicate which line to run by 

either:
a) Put your cursor on the 

line
b) Highlight the whole line

2. Either:
a) Mac: cmd + enter
b) Windows: ctrl + enter
c) Code > Run Selected 

Line(s)



Rstudio layout – console panel

If all is well, it will just 
show you the chunk of 
code you just run



Rstudio layout – console panel

Otherwise, it will tell you 
something is wrong 
(error) and the reason 
behind it



Rstudio – comment within R script

Comment in R script:
• Non-executable code. 
• Useful to document what a line of code meant to do as a note or reminder to yourself or collaborators.
• Begin with a hash symbol (#).



Rstudio layout – environment panel



Rstudio layout – what is a variable?
Food = data

Plate = variable



Rstudio layout – what is a variable?

Variable 1

Variable 2

Variable 3

Variable 4



Rstudio layout – different variable type

Variable 1

Variable 2

Variable 3

Variable 4

Variable can be of various “type”:
• Character: letters, words, sentences
• Numeric
• Logical: TRUE or FALSE
• Data structure: 

• Vector: a collection of the above
• List
• Data frame/data.table



Rstudio layout – file manager



Rstudio layout – view plots
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What is a package

• Contain reusable R codes – functions

• Each function do something

• Package = recipe book

• A function = a recipe in the recipe book



Rstudio layout – what are packages?



Rstudio layout – what are packages?

Package?
• Contain reusable R 

codes – functions
• Each function do 

something
• Package = recipe book
• A function = a recipe in 

the recipe book



Installing packages

• Packages can be installed from different CRAN or Bioconductor or 
GitHub

• How do you know whether to install a package from?
• Google the package name and it should tell you.

• Or the manuscript for the package should tell you.

CRAN Bioconductor
GitHub



Installing packages

• Installing from CRAN:
• install.packages(“data.table”)

• Data.table is the name of the package

• Or by using the packages tab on bottom right panel of Rstudio



Installing packages

• Installing from Bioconductor:
• Install the “BiocManager” package first:

• install.packages(“BiocManager”)

• Then use the install function within BiocManager to install the desired 
package:
• BiocManager::install(”FlowSOM”)



Installing packages

• Installing from GitHub:
• Install the “remotes” package first:

• install.packages(“remotes”)

• Then use the install function within the remotes package to install the desired 
package:
• remotes::install_github(“immunedynamics/Spectre”)

Repository containing the package



Hands on practical #3
Installing packages using CRAN, Bioconductor, Github
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What is Spectre?

• R package containing various computational tools for exploring and 
analysing single-cell cytometry data.

• DOI: https://doi.org/10.1002/cyto.a.24350

https://doi.org/10.1002/cyto.a.24350


What is Spectre?
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Anatomy of functions

• Each package contains various functions.

• Each function do something – akin to a recipe within a book.

• Each function has name and sometimes parameter
• Parameter govern how the function behave

• A function may return data which you can store in a variable.



Get list of functions in a package



Anatomy of functions

Function name



Anatomy of functions

Function name Parameter



Anatomy of functions

Function name Parameter Parameter value



Anatomy of functions

Prepend the function name with the package name

Different packages can share same function name even though they work differently!



Basic data manipulation using R and Spectre

1. Setting working directory

2. Loading Spectre package

3. Read in FCS or CSV files into variable

4. Investigate the data

5. Save the result as FCS or CSV file



Hands on practical #4
Basic data manipulation using R and Spectre



What you have learnt so far?

• Alternative to proprietary software like FlowJo to analyse your data.

• You learnt how to install R and Rstudio in your own computer.

• There are many freely available (but please cite) packages online you 
can download and use from CRAN, Bioconductor, and GitHub.

• Spectre is an R package for exploring and analysing single-cell 
cytometry data (as well as imaging and scRNAseq).

• You can write and run R code to perform basic data manipulation.

• https://immunedynamics.io/masterclass2021/workshop-
mainpage/session1

https://immunedynamics.io/masterclass2021/workshop-mainpage/session1

