Up to 1000 cells/sec, "

2 min cleaning

between samples \

5-10 secf/file
once scripts
are configured

Save DAF and CIF files
(tabular data and images)
that will be integrated
with clustering results

several hours, time
complexity is O(n?)
and depends on
number of events and
dimensions

\/

Use "R integration" feaure to bind
clustering results to images
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Plot feature values, clutering
results, FDL for further analysis

\J
Select subsets of events (gating)

Image3C pipeline

Start

v

Acquire images on Imagestream

v

Export raw images
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All subsequent samples obtained from
the same species and the same
tissues can be easily and directly

analyzed with CNN

\J

Calculate and correct
fluorescence spillover

\J

Create masks and calculate
feature values

I
Export DAF files into FCS files
(tabular data of feature values)

\

Remove features with high
correlation values to each other

\/

Identify and remove outlier
samples

v

Transform fluorescence intensity
values with Logicle transformation

4

Normalize and scalelcenter
parameters

|
Export CSV or FCS files
\J

Calculate nearest neighbor
clustering

v

Generate Force Directed Graphs
(FDL)

Export clustering results as CSV files

\

Split merged clustering results
back into original files

4

Plot FDL colored by cluster IDs

Export clustering results as CSV file

Train the Convolutional Neural
Network (CNN) | '

~20 min

A

and display corresponding — and save R scripts
image galleries
Amnis IDEAS R/ R Studio VorteX clustering

environment

FCS Express Plus

\J

Select single and nucleated events

\J

Export images as 16-bit tiffs

\J

Crop or pad images to
32x32 pixels

\

Use the CNN to assign the images

Clustering data obtained with the first
sexperiment (e.g., homeostasis condition, WT or
naive cells) can be used for training a CNN

o

xxxxx

—> into classes

ee00ccccccccce

Python

~1 hour, time complexity is O(n)
where n is number of dimensions

~30 min, depends
on number of files

a few sec/
1000 images


https://github.com/stowersinstitute/LIBPB-1390-Image3C#instructions-for-training-and-prediction
https://github.com/stowersinstitute/LIBPB-1390-Image3C#instructions-for-training-and-prediction
https://github.com/stowersinstitute/LIBPB-1390-Image3C#instructions-for-training-and-prediction
https://github.com/stowersinstitute/LIBPB-1390-Image3C#data-acquisition-on-the-imagestream
https://github.com/stowersinstitute/LIBPB-1390-Image3C#data-acquisition-on-the-imagestream
https://github.com/stowersinstitute/LIBPB-1390-Image3C#fcs-file-pre-processing-in-r-for-clustering
https://github.com/stowersinstitute/LIBPB-1390-Image3C#clustering-the-events-in-vortex-clustering-environmentxshift
https://github.com/stowersinstitute/LIBPB-1390-Image3C#analysis-of-clustering-results-in-r
https://github.com/stowersinstitute/LIBPB-1390-Image3C#data-exploration-and-event-visualization-in-fcs-express
https://github.com/stowersinstitute/LIBPB-1390-Image3C#exporting-tiff-images-for-neural-network-training--analysis
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