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The Cytobank platform: algorithms and more
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Security- first approach for your data

\ « Cytobank cloud uses current security technology and practices
to protect your data

« Transmission security utilizes HTTPS, SSH, SSL, and TLS

« Data are backed up daily, stored at secondary centers and
encrypted using AES256

« Cytobank Enterprise is aligned with ISO 27001 and FISMA,
and other key policies

» Audited by and actively used by leading global pharma and
biotech

« Each Cytobank Enterprise is a virtual private subnet with
Single Sign-On capability

« Automated, continuous security scans of codebase and web
infrastructure are routinely run with Cybric

 Clinical (human) specimens are safe to store in Cytobank but
need to be de-identified
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Do you have so many Does repetitive Do you want

files to analyze that manual gating to use no-code
your desktop take up too much machine learning
software crashes? of your time? for discovery?

The Cytobank Automate your Access fully tested
O~ platform offers gating strategy and integrated
‘ Cyto ban k fast analysis, exactly how you dimensionality
0" structured data want to define reduction, clustering
management and cellular subsets. and biomarker
easy collaboration. identification
algorithms.
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Algorithms and statistical tools for a complete workflow

3

0 Automatic gating option

00

°0 0

ViSNE, tSNE-CUDA, UMAP, opt-SNE

for Dimensionality Reduction

6 FlowSOM and SPADE
for unsupervised clustering

T Summary charts and statistical tests
(Student’s t-test, Mann-Whitney, Kruskal-
Wallis, ANOVA...)

ooo MORE TO COME!

C. Metacluster heatmap for median expression of several markers. D. Boxplot showing %
of cells in metacluster 5 in control and stimulated samples. Statistical significance
assessed with paired Student’s T test.
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Automatic gating workflow

52 A

GATE TRAINING TRAIN NEW

DATA MODEL
1°% ) 1°%
e ] Q0 ©° } @ } : Q° ©
L L L L L) UL L L)
LOAD NEW APPLY TRAINED GATED
DATA MODEL RESULTS

BECKMAN | . c
Life S
Confidential - Company Proprietary COULTER  “Ie >ciences



9

Cytobank Automatic gating reduces inter-operator differences

and speeds up time to results
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Time required for training and application of
automatic model is 75% shorter compared to
manual gating of the full dataset for population
identification in 72 files with 7 gates.
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Algorithms and statistical tools for a complete workflow
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Time matters: visualize your results, faster.

.4‘ Compare dimensionality reduction analysis results
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% Faster algorithms selection and insights

comparing results of multiple algorithm
runs on the same dataset directly in the
analysis setup page
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Speed as events increase
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s tSNE-CUDA and GPU-UMAP
implementations use the parallel
processing power of the graphic
processing unit (GPU) to boost
computational performance. They can
handle up to 10M events per run in the
Cytobank platform
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Unsupervised Clustering: SPADE or FlowSOM

Use case study #2
v | want to remove subijectivity when phenotyping cells.
v | need to directly compare cell subsets from a new sample to a previous analysis (longitudinal study).

Persistent SOM Enables Comparison of Samples

Wk 1 Wk 2 Wk 3 Which subsets are

modified over time

SPADE: Peng Qiu, Erin F. Simonds, Sean C. Bendall, Kenneth D. Gibbs, Robert V. Bruggner, Michael D. Linderman, Karen Sachs, Garry P. Nolan, Sylvia K. Plevritis. (2011). Phenotypically determined
self-organization of flow cytometry data with spanning-tree progression analysis of density normalized events. Nature Biotechnology.

FlowSOM: Van Gassen S, Callebaut B, Saeys Y (2019). FlowSOM: Using self-organizing maps for visualization and interpretation of cytometry data.
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FlowSOM Results: Visual Comparison of Cluster
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Abundance and Composition with MSTs

Sample 1

Sample 2

Sample 3

Downloaded CSV files provide quantitative abundance and marker expression for each cluster and metacluster
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Analysis Pipeline: FlowSOM on viSNE
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Automatically Identify Predictive Biomarkers: CITRUS

Use case study #3
v | have different conditions that | want to compare statistically.
v I'm looking for a tool to identify new biomarkers.

CITRUS: Cluster Identification, Characterization and Regression

[ cluster 31881]pStat3-pStat3(Ga158)0d median

Data-driven approach to identifying
stratifying subpopulations in multi-
dimensional cytometry data

Treated Responders &
population Non-Responders | \ypich specific biomarkers e automated
([ E X differentiate the two groups ) )
00006 ™> 0000 >
« scalable

* sensitive

Robert V. Bruggner, Bernd Bodenmiller, David L. Dill, Robert J. Tibshirani, and Garry P. Nolan. (2014). Automated identification of stratifying signatures in cellular subpopulations.
PNAS. https://doi.org/10.1073/pnas.1408792111
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Algorithms and statistical tools for a complete workflow

3

00 : : :
OO Automatic gating option

°0 0

ViSNE, tSNE-CUDA, UMAP, opt-SNE
for Dimensionality Reduction

6 FlowSOM and SPADE
for unsupervised clustering

T Summary charts and statistical tests
(Student’s t-test, Mann-Whitney, Kruskal-
Wallis, ANOVA...)

occo  MORE TO COME!
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C. Metacluster heatmap for median expression of several markers. D. Boxplot showing %
of cells in metacluster 5 in control and stimulated samples. Statistical significance
assessed with paired Student’s T test.
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DROP: analyze other data types in the Cytobank platform

« DROP allows you to convert tabular data

into FCS format

Leverage machine learning tools to other
single-cell data types besides mass & flow

cytometry

(e.g., CITEseq, genomic, RNA-seq,

imaging data)

DROP can work also with bulk data:

- Sequencing
- Nanostring
- Luminex

DROP function

> < »
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Data provided by Dr. Adeeb Rahman

Antibody-based annotation
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Customizable Workflow: Application Programming Interface (API)

Why coding?

18

Extend functionalities: improve upon your

existing analysis pipeline

Reduces errors/improves reproducibility by

standardizing analysis

Speeds up workflow: enhance efficiency and
cost by decreasing time from data acquisition

to analysis
Frees up time for other meaningful tasks

©2022 Beckman Coulter, Inc. Beckman Coulter, the stylized logo, and the Beckman Coulter product and service marks used herein are the
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Normal Workflow

(typical browser-based access)
/-'_ -
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Batched Instructions
(for functionality in Cytobank)

@ @ python™ ¢

‘\.\[.-"[I'I..—\.H C++ jwa

l Data Integration
ELM / LIMS, Central Repository

A

Cytobank

Custom Pipelines / Algorithms

(for functionality not in Cytobank)
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Fit for purpose tools covering guided and discovery settings

DATA
ANALYSIS

STRATEGY

GUIDED ANALYSIS

Can | analyze hundreds of
samples quickly?

Report defined population
abundance

Report marker intensity endpoints
for user specified populations

DISCOVERY

How can | discover all possible
populations in my samples?

What previously unknown cellular
subsets exist in the sample?
Which specific biomarker(s)
differentiate the two groups?

&
WEEK 1 ' WEEK 2

&
' WEEK 3

Treated Responders &
Population Non-Responders

iiﬂ , i

For research use only. Not for use in diagnostic procedures.Products in development are not available for sale or order. Products in development may change or may not be commelgy released.
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Cytobank support: centered on our customers

Technical notes, brochures,
flyers, scientific posters,
whitepapers and more

You can reach us via many channels:
Cytobank_support@Beckman.com
Enter a support request at \
https://support.cytobank.org/ \\

| ® Webinars &
bootcamps

Self-Learning
\ .O Resources

“Very user-friendly platform,
participants would s amazing company support for
recommend the training Q users, tutorial videos for_new
to a friend or colleague.** users, courses for learning
how to use the platform”

- Cytobank Customer; 2021
TechValidate survey

0O 140+ searchable
support articles

M) 15+ video
tutorials

84% of Cytobank training

Regular Online Training
on new features

1:1 meetings with our I
support specialist for

f : |
personalized assistance.
f On=-Demand

Office Hours Global Team of
application specialists

Share complex questions and data scientists

and get guidance on your

experiment related challenges,
B 9 ] Over 80% of support

requests receive a
reply in < 8 hours.*

40% of support !
requests are answered O
within 1 hour* \

Fast Email
support

lgb Cytobank
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End-to-end solution for consistent research insights

i —

lgb(_'ytobank
DURACIone CytoFLEX Cytobank
Panels Family Platform
Dry, unitized antibody Easy to use and Cloud-based solution
panels including versatile platforms for automated analysis,
backbone markers with advanced machine learning-assisted
for cell identification technologies for discovery, structured
and open slots for exquisite sensitivity data management &

drop-in markers controlled sharing

@_ Expert support for each step of the experiment .@_
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Take home message

v' Unbiased data analysis with ML- assisted tools with no coding
required

Instrument agnostic
Suitable for different data types with DROP functionality

Increased reproducibility with Automatic gating option

AN N NN

Improved collaboration and data sharing thanks to the cloud
architecture

AN

Automated workflows through the API

AN

Security- by- design approach to protect the data
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Learn more

SUBSCRIBE FOR A 30- DAY FREE TRIAL

VISIT our Cytobank Learning Center
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Don’t let data analysis stop your research
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STEP INTO
THE FUTURE

OF DATA ANALYSIS
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