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In this tutorial, free or basically free:

1) SPADE http://pengqgiu.gatech.edu/software/SPADE/ (free)

2) Cyt package: viSNE, PhenoGraph, Wishbone, Wanderlust, PCA,
K-means, other statistical tools (requires Matlab which is free for
faculty and students and $100/yr for everyone else)

Other options, for you to explore:

1) FlowdJo v.10+: t-SNE, SPADE, FlowMeans ($200/yr site license)

2) EXCYT2 https://github.com/sidhomj/ExXCYT2 (free)

3) Cytobank: viSNE, SPADE, CITRUS, Sunburst; FlowSOM beta
($1,500/yr/user) www.cytobank.org

4) FCS Express: t-SNE, SPADE, K-means, PCA
uniquely capable of performing t-SNE on ImageStream
($234-500/yr/license) www.denovosoftware.com



Install SPADE 3.0 on Your Personal Computer

Qiu et al. Nat Biotechnol. 2011 Oct 2;29(10):886-91

(<

Y
Easy to install and use! Y
http://pengqiu.gatech.edu/software/SPADE/ Ao

T \._/g::if//j-»_i )
1. For Mac or Windows o]
2. Stand-alone (or via Matlab) (oo st f
3. Great instructions provided at URL T T )
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http://pengqiu.gatech.edu/software/SPADE/

Install MatLab and the plug-in Cyt3

1. Install Matlab from my.pitt.edu software downloads

* Free for students and teaching faculty
« Everyone else, $100/yr license

2. Install Cyt3, installer located in the PittBox that contains this presentation

Mac People

« Download .zip to desktop

* Double-click to install

« Cyt3 folder will appear on desktop

Windows People — there is an extra step for you

« Download the two .zip files to desktop

» Double-click cyt3-mac.zip to install

« Double-click bh_tnse_win64.zip to install
« Cyt3 folder will appear on desktop

* Inthe Cyt3 - src - 3rdparty = bh_tsne folder, remove bh_tsne_mac64 and

replace with bh_tsne win64
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4_Installer for Cyt3 on Mac or Windows
| Cyt3 & bh_tsne for Windows

¥ bh_tsne_win64.zip

' cyt3-mac.zip

yt3 for Mac

¥ cyt3-mac.zip
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4_Installer for Cyt3 on Mac or Windows
Cyt3 & bh_tsne for Windows

¥ bh_tsne_win64.zip
I cyt3-mac.zip

| Cyt3 for Mac
¥ cyt3-mac.zip

3. Open Cyt3 folder, view powerpoint tutorials provided by developer




Connect Matlab to Cyt3 via “Set Path”

Launch Matlab
1. Click “Set Path”

2. In pop-up window, select the path that leads to the Cyt-3 folder on your desktop
3. Click “Add with Subfolders”
4 & 5. Save, Close
6. At the >> prompt type “cyt”
7. A new window titled “Sightof” will appear

7.
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You are ready to perform
computational flow cytometry!



Resources

Useful starting places - reviews

1.

2.

3.

4.

Kimball AK, Oko LM, Bullock BL, Nemenoff RA, van Dyk LF, Clambey ET. A Beginner's Guide to Analyzing and
Visualizing Mass Cytometry Data. J Immunol. 2018 Jan 1;200(1):3-22.

Saeys Y, Gassen SV, Lambrecht BN. Computational flow cytometry: helping to make sense of high-dimensional
immunology data. Nat Rev Immunol. 2016 Jul;16(7):449-62.
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Chester C & Maecker HT. J Immunol. 2015 Aug 1;195(3):773-9. doi: 10.4049/jimmunol.1500633. Algorithmic Tools
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Original application of algorithms

1.
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. Bruggner RV, Bodenmiller B, Dill DL, Tibshirani RJ, Nolan GP. Automated identification of stratifying signatures in
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. Mclnnes L, Healy J, Melvile J. UMAP: Uniform Manifold Approximation and Projection for Dimension Reduction.

https://arxiv.org/abs/1802.03426 UMAP (for advanced Matlab Users, no GUI interface)



ExCYT2

ABOUT JoVE FOR LIBRARIANS PUBLISH VIDEO JOURNAL SCIENCE EDUCATION

ExCYT: A Graphical User Interface for Streamlining Analysis of High-Dimensional Cytometry Data

John-William Sidhom-22, Debebe Theodros'24, Benjamin Murter'-2, Jelani C. Zarif'-2, Sudipto Ganguly'-2, Drew M. Pardoll'2, Alexander Baras'?5

The Bloomberg~Kimmel Institute for Cancer Imnmunotherapy, Johns Hopkins University School of Medicine, 2The Sidney Kimmel Comprehensive Cancer Center,
Johns Hopkins University School of Medicine, Department of Biomedical Engineering, Johns Hopkins University School of Medicine, “Department of
Immunology, Johns Hopkins University School of Medicine, SDepartment of Pathology, Johns Hopkins University School of Medicine

Manuscript & video:

https://www.jove.com/video/5747 3/excyt-graphical-user-interface-for-streamlining-
analysis-high?status=a59479k&fbclid=IwAR2i0i-

M51YhAKrEermEwtpinvPLPccc n88pXmrfZPwhhu9tZLbZTzvQuA

Software:
https://qgithub.com/sidhomj/ExCYT2

 interactive gating

« gate directly on tSNE plots

« tSNE and then re-tSNE on gated subsets
* novel high-dimensional flow plots


https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.jove.com%2Fvideo%2F57473%2Fexcyt-graphical-user-interface-for-streamlining-analysis-high%3Fstatus%3Da59479k%26fbclid%3DIwAR2i0i-M51YhAkrEermEwtpinvPLPccc_n88pXmrfZPwhhu9tZLbZTzvQuA&data=02%7C01%7Cborghesi%40pitt.edu%7C90fd12c6477440e018b808d65addcbc0%7C9ef9f489e0a04eeb87cc3a526112fd0d%7C1%7C0%7C636796305975445391&sdata=X6LbX0ZaywG0l2eJMzwbtZ2YyX0nqH9z3bdM8%2F0U9xE%3D&reserved=0
https://github.com/sidhomj/ExCYT2

ExCYT2
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