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Flow Cytometry 101

Fluorophore B

Laser
Fluorophore A

Shine a laser on a fluorophore, it emits back light in a distinct pattern



Flow Cytometry 101

Cell

Laser
Fluorophore-
conjugated 
Antibodies

 Fluorophores are conjugated to monoclonal antibodies.
 

 When fluorophore-antibody mix is added to cells in suspension, 
antibodies bind to cells that express their antigen.



Flow Cytometry 101

Cell

Laser
Fluorophore-
conjugated 
Antibodies

 Shine a laser on these now stained cells, the fluorophores-conjugated 
to the antibodies light up, and we can infer marker expression



Flow Cytometry and Bioconductor

 FlowCore is the oldest extant 
package (Bioc 2.0, 2007)

 72 packages list Flow Cytometry 
in their biocViews



Flow Cytometry and Bioconductor

 Most are severely under-utilized

 7 packages with > 10,000 yearly 
downloads

 15 packages with > 4000 yearly 
downloads



Lack of wider community adoption

 Vast majority of the community 
uses commercial software (ex. 
FlowJo, FCSExpress, etc.)

 Manual hierarchical gates are drawn 
around cell populations of interest 
via graphical-user interface



Spectral Flow Cytometry

 Popularized by the Cytek Aurora

 Able to resolve incredibly similar 
fluorophores

 Largest panels >60 fluorophores, 
matching mass cytometry

 Retains speed of acquisition of 
conventional flow cytometry



Complex Datasets, Combinatorially Exponential Clusters

Manual Gating no longer is sufficient to 
thoroughly profile individual specimens

 9-color CFC panel: 512 groups at most
 60-color SFC panel: 1.2e+18 clusters 

at most (quintillion) 

 If every marker split positive and negative; 
splits repeated for every marker:
 Potential groupings: 2NumberOfFluorophores

Increasing use of semi-supervised and 
unsupervised algorithms for analysis, 

many already implemented as 
Bioconductor packages



Major barrier to entry

 Few resources to begin with

 Those that exist aimed at those 
with intermediate-advanced R 
skills, not beginners

 Know-how concentrated at a few 
institutions

 Most self-learning attempts end 
in frustration



Cytometry in R: A free weekly course for flow cytometrist
 with no-to-little coding experience

 Announced in November 2025

 Woke up to find it went viral

 2000 researchers worldwide 
signed up for email updates

 Had to update planned format



Overall structure

 30-week course, starting from Intro to R, gradually moving 
to more advanced content. 

 Multiple ways to learn with flexible scheduling
 Taught in Positron instead of Rstudio (ask me why!)
 Version Control/Git introduced from the beginning



YouTube

 Three live-streams a week 
(accommodating different 
timezones and schedules)

 Recordings available 
immediately after

 Best of the weekly livestreams 
added to the playlist, cutting 
down on editing



Website

 Created with Quarto, hosted via
GitHub pages.

 Code, code outputs, screenshots 
and explanations

 Searchable

 New weekly material added as a 
new .qmd file



GitHub

 Code and datasets available via 
the GitHub repository

 Course participants start course 
by creating GitHub account and 
forking the repository

 After Positron is linked to 
GitHub account, pull locally

 When new material posted each 
week, sync and pull



Discussion Forum

 GitHub Discussions page has 
been repurposed as a community 
forum for questions, etc.



How has it been going?

 Per Google, GitHub and YouTube 
analytics:

► 897 Subscribers
► 638 Forks
► 200-350 average weekly 

participants
► Spread out at own pace



Community Feedback Surveys: What has worked well?

 If 

 If 

  Flexible schedule, with
  multiple formats 

 Detailed explanations from a 
cytometry perspective

 Strangely… Positron and Git?

 Free



Community Feedback Surveys: What can be improved on?

 In hindsight: Probably shouldn’t 
have started this project at the 
same time as writing my thesis.

 Case-in-point: Feedback on the 
Optional Take-Home Problems

 Despite planning for it, still vastly 
underestimated the number of 
potential installation issues on 
Windows vs. individual IT policies



Where to next?

 Wrapping up Cytometry Core module

 Starting on Unsupervised Analysis section



A rising tide floats all boats

 72 Bioconductor cytometry packages (+ 20? 
GitHub based packages) 

 Only subset will have been covered during the 
planned 30 week course

 One-off community walk-throughs?

 Hopefully those just getting started contribute to 
projects of interest in their own right in time
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Questions?

YouTube @CytometryInR

Website: 
https://github.com/UMGCCCFCSR/CytometryInR

Luciernaga

Coereba

Current Works
In Progress
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