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The use of image-derived features to identify and exclude non-singlet
events in flow cytometry sort workflows
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and an unlysed red blood cell, large exosome, apoptotic body or
platelet can also impact the results of a sort. Here we explored the
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Methods

Sample prep and data acquisition

Whole blood was collected in standard EDTA sample collection
tubes. Peripheral blood mononuclear cells (PBMCs) were prepared
using a standard Ficoll density gradient centrifugation protocol.
Blood from five healthy donors was processed in parallel. PBMCs

Results

Conclusions

Singlet inclusion :
and non-singlet exclusion rate
(375K events), 10 datasets

Doublet discrimination based on scatter
excluded approximately 60% of doublets (H
vs W and H vs A were approximately
equivalent) and preserved approximately

Clustering outcomes of One dataset with ~28K events

were washed and stained with DRAQ5™ (BD Biosciences | o7 singlets 6T non-singlets | | - 95% of sm.gle.ts..(Flg.. 2) -
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Flowlo™ Software (BD Biosciences). 5 ED%D L 99.00 - preserved 95% of singlets. (Fig. 2)
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imaging to guide gate placement. s 7 1 follows a multi-modal Gaussian assumption.
Machine Learning (ML) algorithm techniques * Gaussian clustering is superior to K-means,

Spectral, DBSCAN and BIRCH clustering
methods for this application as discovered
through our work (data not shown).

One training dataset of 25K events was used to the find regression
relationship between predictors and target (DRAQ5™ DNA stain
indicator). A top ten feature list was generated and then iteratively
fine tuned to arrive at a sparse 3-feature set. Underlying
distribution was assumed to be a multi-modal Gaussian mixture
and unsupervised clustering was performed on 375K events (10
datasets).

(2A) Ground truth (GT) is defined as true singlets and true non-singlets based on DNA content (DRAQ5™ staining).
Left: Clustering outcomes indicating GT singlets (magenta), GT non-singlets (blue), Algorithm identified non-
singlets (that are true singlets) (orange) and algorithm identified singlets (that are true non-singlets) (light blue)

(2B) Box-and-whisker plot demonstrates that median
true singlet identification rate is ~97% (blue) and true
doublet exclusion rate is ~92% (orange). The S.D. of
singlets distribution is 0.52 and S.D. of doublets
distribution is 1.72
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Right: All algorithm identified singlets (violet) and algorithm identified non-singlets (light blue)
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