Application
Note

Automated analysis of a 1.5 M cells flow cytometry
dataset results in the successful stratification of 50
individuals
Introduction

The MegaClust analysis consists in 2 steps:
1. automated identification of cell groups present
in a dataset (merged samples), based on their
marker expression (i.e. intensity distribution).
2. quantitative comparisons across samples

50 Individuals

Analysis workflow
...

MegaClust performs an automated and unbiased
identification of cell groups in flow cytometry
datasets. MegaClust is designed to process
simultaneously all markers and all samples of a
dataset. This unique multi-dimensional approach
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Figure 1. Analysis workflow
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- Flow cytometry

results in a very accurate an thorough identification
of the cell groups present in the samples of the
dataset. Thus, identified cell groups act as
common denominators between samples:
MegaClust reports the cell distribution among the
identified cell groups for each sample. This
approach allows a very robust comparison
between samples as required for pharmaceutical
studies.

Flow Cytometry is able to measure multiple signals
on each cell in a sample. It is therefore extensively
used in drug development since it provides key
insights at the functional level on both the
mechanism of action and the heterogeneity of
responses (stratification) of individuals. Flow
cytometry datasets in drug development are often
very large (millions of events). Conventional
methods for analysing these data are largely
manual, which is both time-consuming and can
introduce biases. MegaClust is a comprehensive
platform (software, hardware and expertise) that
provides a dedicated solution for the optimal and
unbiased analysis of large flow cytometry datasets.
This application note describes the use of
MegaClust for the identification of cell groups (i.e.
cells sharing similar phenotypes) in a flow
cytometry dataset of 1.5 million events obtained by
pooling acquisition data from a cohort of 50
individuals. We then show how the identified cell
groups enable stratification of the individuals.
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Interpretation of results

Identification of cell groups
Flow cytometry acquisition data were collected from a
cohort of 50 individuals comprising an unknown
number of treated Acute Myeloid Leukemia (AML)
patients. Signals from 5 surface markers (CD13, CD15,
CD16, CD45 and CD56) were recorded on 30’000
labeled cells per individual [1]. The acquisition data for
the 50 samples were merged resulting in a single
dataset of 21.5 million cells that was processed with
MegaClust (Fig.1). The processing resulted in the
identification of 16 cell groups (sharing similar
phenotypes) which can be summarized with a heatmap
(Fig. 2).
Relative amount of the first cell group in
the 50 individuals

Each line describes an individual (i.e a sample) and
each column describes a cell group. The color Intensity
is proportional to the number of cells. Each column
represents the relative amount of the corresponding
cell group within the 50 individuals. Each line shows
the relative amount of the 16 cell groups for the
corresponding individual (i.e. the cellular fingerprint).

Stratification power of cell
groups
Multi Dimensional Scaling (MDS) was applied to the
data shown in the heatmap (cf Fig. 2) to illustrate its
stratification power of the cell groups: This analysis
(Fig. 3) reveals a clear separation of controls (blue)
and treated AML patients (red). As expected the
heterogeneity of AML disease is reflected by a group of
AML treated patients that is less compact than its
control counterpart. This result was obtained without
any a priori assumption (i.e. number of cell groups,
number and size of expected groups of individuals).

16 cell groups

50 individuals
Figure 3: Multi Dimensional Scaling of the map shown on Fig.
2. Each dot represents an individual.

Cellular fingerprint: relative
amount of each of the 16 groups
in one individual

Figure 2: result map of data processing

[1] Data source: DREAM6/FlowCAP2 (2011) http://www.the-dream-project.org

Characterization of cell
groups
individuals of the cohort. Cellular fingerprints are then
successfully used to identify those individuals in the
cohort that are AML treated patients. In addition
MegaClust reports fluorescence profiles for each
identified cell group thus helping to explain the
stratification result at a functional level.

In addition to its stratification power, MegaClust also
reports the detailed fluorescence intensity profiles of
the measured markers for each of the identified cell
group (Fig. 4), thus providing insights on stratification
Median Fluorescence Intensity heatmap (background color)
at a functional
level.
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Figure 4: intensity profiles (5 markers) for the cell groups 1-6
(cf Fig. 2).

Conclusion
This application shows the results of MegaClust
automatic processing applied to a complex data set.
We demonstrate that this methodology allows unbiased
identification of 16 cell groups (sharing similar
phenotypes) in a flow cytometry dataset of 1.5 million
events. The latter was obtained by pooling acquisition
data from a cohort of 50 individuals. MegaClust
generates a cellular fingerprint for each of the 50
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