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Introduction

What is flow cytometry? Why we automate data analysis

Flow cytometry is a
technique used for

Manual cell quantification
varies between operators,

What is the problem?

Variation potentially remains
In many automated
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Aims

To define the confidence
in flow cytometry

single cell analysis. Cell
subsets are identified by
their intensities of

and is liable to bias’.
Automated software is

has limited reproducibility,

assurance in cell
measurements from

algorithms available. Hence,

automated data analysis
software platforms in the

context of cell therapy

fluorescent markers. manufacturing

thought to be more reliable?. automated flow cytometry

analysis is needed.

/>

Run datasets through
automated software Flock?2,
FlowSOM and SPADE33%

Design synthetic flow
cytometry datasets with
controlled cell properties

Compare cell clusters
before and after
automated clustering

Analyse cell population
accuracy and precision

Multiple cluster testing Cell separation testing Rare cell testing
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Figure 1. Example of incorrect number of clusters N R L e LR IR 3 S T S Rare cell population %
detected by Flock2 05 04 03 02  -01 0 01 0.2 03 Figure 3. (A) Simulated rare cell populations, manually

Separation index gated. (B) Detection of rare cells by automated software.

We generated datasets with two or three
equal-sized clusters far apart from each
other, then tested if different flow
cytometry software obtained the correct
number of clusters. This could not be
tested on software which required the
number of clusters to be defined. We
found Flock2 had a fail rate of 21%.

Figure 2. (A) Synthetic clusters with varying degrees of separations. (B) Difference
in software output of cell population percentage compared with our known reference

values. N=9, mean £SD. Separation index range is -1 to 1, higher is more separated. We simulated rare cell populatlons from

1% to 0.01% among 10° total events and
tested software sensitivity to our rare
cells and the accuracy of the detection.
We found SPADES3 did not detect events
at 0.1%, and Flock2 accurately identified
cells until 0.05%.

We designed datasets with clusters with varying separation
indices®, from far apart to merged, then tested the software
ability to assign cells to their correct populations and quantify
them. We found the accuracy and precision of software
decreases as clusters get closer together.

Conclusions

Our results allow users of the automated

This study is developing a set of
synthetic datasets for evaluating
the performance of clustering
algorithms when identifying cell
populations.
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flow cytometry data analysis software the
ability to define confidence in their data
analysis and better understanding of the
benefits and limitations of the algorithms.
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For cell therapy manufacturers and
regulators, this will help to inform
decision making during in-process
and final quality control of
regenerative medicines.
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