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Cytométrie multiparamétrique avancée
Du 24 au 27 mars 2020, a Marseille

Public
Tout public intéressé par I'application de la cytométrie a son champ expérimental et désireux
d’augmenter le nombre de paramétres étudiés simultanément sur ses cellules d’intérét

Prérequis

Connaissances de base en cytométrie de flux conventionnelle (4-6 paramétres)

Objectif

Mieux appréhender les approches multiparamétriques en cytométrie (Flux, Masse et Spectrale)

Programme . . ‘

 Rappels théoriques sur la cytométrie en flux Mise au point de panel a fagon, marquage 15
multiparamétrique couleurs

« Réglages, optimisation et standardisation des e Acquisition sur BD LSR2 et Fortessa
cytometres e Initiation a la cytométrie de Masse sur Helios

¢ Notions sur les microparticules : optimisation des
paramétres d’acquisitions

Initiation a la cytométrie Spectrale sur Cytek Aurora
Notions de signalisation intracellulaire
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Outils d'analyse de données avancées en
cytométrie de flux et de masse- Theorie & pratique

Du 9 au 12 juin 2020, Marseille

Public
Chercheurs et ingénieurs effectuant des analyses en cytométrie multiparamétrique.

Cette offre de formation s’adresse aux biologistes de préférence.

Prérequis : notions d’anglais

Objectifs

* Connaitre les outils actuels d’analyse de données avancées, les mettre en ceuvre sur des jeux de
données tests afin d’apprendre a les maitriser

* Permettre aux participants d’identifier la méthode d’analyse de choix appropriée pour une question définie
et extraire le maximum d’informations a partir d’'un set de données

* Présenter des solutions logicielles simples permettant de visualiser et de synthétiser les résultats
autrement qu’en histogrammes ou en cytogrammes bivariants classiques

* Réaliser des analyses intégratives de données issues aussi bien de plusieurs analyses complexes en
cytométrie de flux que d’autres types de tests (multiplex immuno-assay, formule sanguine...)

Lieu : Délégation régionale Inserm - 13009 Marseille Participants : 8 personnes
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Cytofkit — Cytofast Analysis

e http://i-cyto.github.io

e cytofkit

e Cytofkit: A Bioconductor Package for an Integrated
Mass Cytometry Data Analysis Pipeline

e Cytofast

e Cytofast: A workflow for visual and quantitative analysis
of flow and mass cytometry data to discover immune
signatures and correlations



http://i-cyto.github.io/
https://www.ncbi.nlm.nih.gov/pubmed/27662185
https://www.ncbi.nlm.nih.gov/pubmed/30450167

' Outline

Question: Find a group of cells that differ in
abundance between two groups of patients

Discover cytofkit 'H'H\H‘ 'ﬂ'ﬂ‘ﬂ‘

Run calculations
Use graphical interface to view results

Use a cytofast script to get nicer figures



Installation

* Open R/RStudio
* Do copy/paste/run commands line by line

* Whenever you get a message 'Update
all/some/none? [a/s/n]:', answer n

if (IrequireNamespace("BiocManager", quietly = TRUE))
install.packages("BiocManager")
BiocManager::install("flowCore")
BiocManager::install("uwot")
BiocManager::install("remotes")
BiocManager::install("i-cyto/cytofkit")
BiocManager::install("i-cyto/cytofast")



Run calculations with cytofkit

## cytofkit analysis

Run by hand

-~ rp3
Tibrary(cytofkit)

£ 1 aunch the craphical user Interface for tuning the run
cytofkit_GuI()

1 to the result file

# Launch the shiny interface to view and annotate the analysis
cytofkitshinyarp()

R
# Launch the shiny interface using a defined path
analysis_file = "k:/demo/200205-atelier /CLEAN_DATA_results/run_5k/run_5k.RrData"”

if (file.exists(analysis_file))
cytofkitshinyaPpanalysis_file)



Calculations GUI

t? cytofkit: an Integrated Analysis Pipeline for Mass Cytometry Data — O *
Raw FC5 Directory : C:/demo/200205-atelier/CLEAN_DATA Choose...
FCS File(s) : Select...
Markers : Select...
Result Directory : Ci/demo/2002053-atelier/CLEAN_DATA_results/run_3k Choose...
Project Mame: run_Sk
Merge Method 7 all T min ™ ceil T fixed Fixed Murmber: |3000

Transformation Method : " autolgel 7 cytofhsinh 7 logicle ™ arcsinh 7 none

Cluster Method(s) : v Rphencgraph v ClusterX | DensVM v FlowSOM [ NULL

Rphenograph Options: k neighbors : |30
FlowS0OM Opticns: square side: |10 K meta clusters : |40

DimReduction Method : {" pca f* tsne € umap

Visualization Method(s) : v pca | isomap I tsne |v umap Seed: 42

t5ME Options: Perplexity : |30 Max iterations : | 1000

UMAP Options: n neighbors: |13 min dist : 0.2

Cellular Progression : " diffusionmap ( isomap * MNULL

° lclole kil el

Reset Submit | Cuit




Calculations GUI

i cytofkit: Marker... —

Please select your mark

CCR7-159«CCR7-15%9=

CD27-167<C027-167=
CD28-160<C028-160=

C033-158<C033-158=
CD38-148<C038-148=

C043-150<CD43-150=
CDd4-166< C044-166>
C045-154<C045-154=
CD45RA-153< CO45RA-153
CD45R0-164< COM5R0- 164

CDES-162< CO69-162=

CHCR3-156< CHCR3-156=
CHCR5-171<CHCR5-171=
Cell_length=Cell_length=>
Cisplatin-195= Cisplatin- 195>

ICO5-141<1CO5-141=
MA-19T<MNA-191=
MA-193<MNA-193=
PD-1-174<PD-1-174>
PD-L1-175<PD-L1-175>

# cytofkit: an Integrated Analysis Pipeline for Mass Cytometry Data

Raw FCS Directory :
FCS File(s) :
Markers :

Result Directory :
Project Mame :
Merge Method :

Transformation Method :

Cluster Method(s) :
Rphenograph Options:
FlowSOM Options :

DimReduction Method :

Visualization Method(s) :
tSMNE Options :

UMAP Options:

|C:Ideml:lll{)ﬁlﬁﬁ-atelier}'CLEAN_DATA

|C:IdemDIP_DUE'DS-atelierfCLEAN_DATA_resuIts!run_Sk

|run_5k
 all © min @ ceill © fixed

Fixed Number: |3000

" autolgel © cytofAsinh © logicle ™ arcsinh 7 none

v Rphenograph W Cluster{ [ DensVM W FlowSOM [~ NULL

k neighbors : 30

square side: |10

" pca @ tsne {7 umap

W pca [ isomap W tsne ¥ umap

Perplexity : |30 Max iterations : | 1000

n neighbors: |15 min dist: 0.2

Cellular Progression : el " diffusionmap " isomap * NULL

Reset |

Submitl

K meta clusters : |40

Seed: IE

|

et

Choose...

Select...

Select...

Choose...

HlFleE

Quit

i

" O e

Specify your pararneters
for asinh transformation:

cofactor: |3
I,}, QK

M3-143<TIM3-143=

oK




Results of calculations

. B =
Accueil Partage Affichage
- v A » CePC » 0O5(C) » demo » 200205-atelier » CLEAN_DATA results » run_Sk v | O

7 Acces rapide

@ cepPC
I Burzau
|22 Documents
&= Images
J’) Musique
J Objets 30
‘ Téléchargements

¥ Réseau

91 élément(s)

run_3k_analyzedFCS

Bl run_3k_Flow30M_Cluster_2_expression_values....
£l run_3k_FlowSOM_Cluster_5_expression_values....
B run_3k_FlowSOM_Cluster_8_expression_values....
£ run_3k_FlowS0M_Cluster_11_expression_value...
£ run_5k_FlowSOM_Cluster_14_expression_value...
=] run_5k_FlowS0M_Cluster_17_expression_value...
B run_3k_FlowS0OM_Cluster_20_expression_value...
Bl run_3k_Flow30M_Cluster_23_expression_value...
| run_3k_FlowS0M_Cluster_26_expression_value...
£ run_5k_FlowSOM_Cluster_29_expression_value...
£ run_3k_FlowS0M_Cluster_32_expression_value...
Bl run_3k_FlowSOM_Cluster_35_expression_value...
B

1]

]

B

run_3k_Flow30M_Cluster_38_expression_value...

run_3k_FlowS0M_cluster_cell_percentage.csv
run_5k_FlowSOM_cluster_median_data.csv

run_3k_FlowSOM_clusters.csv

run_3k_pca_FlowSOM_cluster_grid_scatter_plot...
run_5k_pca_Rphenograph_cluster_scatter_plot....
run_3k_Rphenograph_Cluster_3_expression_val...
run_3k_Rphencgraph_Cluster_6_expression_val...

run_3k_Rphenograph_Cluster_9_expression_val...

%]

]

B

B |run_3k_Rphenograph_Cluster_12_expression_v...
= run_3k_Rphenograph_Cluster_13_expression_v...
Bl=| run_3k_Rphenograph_Cluster 18 _expression_v...
=] run_3k_Rphencgraph_cluster_mean_data.csv
run_3k_Rphenograph_cluster_median_heatma...

E-|run_5k_tsne_dimension_reduced_data.csv

run_3k_tsne_Rphencgraph_cluster_grid_scatter...
run_3k_umap_FlowSOM_cluster_grid_scatter_p...

run_3k_umap_Rphenograph_cluster_scatter_pl...

|_| run_5k.RData
run_3k_Flow30M_Cluster_3_expression_values....
run_3k_FlowS0M_Cluster_&_expression_values....
run_3k_FlowSOM_Cluster_9_expression_values....
run_3k_FlowS0M_Cluster_12_expression_value...
run_3k_FlowSOM_Cluster_15_expression_value...

run_5k_Flow30M_Cluster_18_expression_value...

B

1]

]

B

4]

B

B run_3k_FlowSOM_Cluster_21_expression_value...

El=| run_3k_Flow30M_Cluster_24_expression_value...

| run_3k_FlowS0M_Cluster_27_expression_value...

£ run_3k_FlowSOM_Cluster_30_expression_value...

= run_3k_FlowS0M_Cluster_33_expression_value...

Bl run_3k_FlowSOM_Cluster_36_expression_value...

£ run_3k_Flow30M_Cluster_39_expression_value...

B-| run_5k_FlowSOM_cluster_mean_data.csv

run_3k_FlowSOM_cluster_median_heatmap.pdf

= run_3k_markerFiltered_transformed_merged_e...

run_3k_pca_FlowS0OM_cluster_scatter_plot.pdf
run_5k_Rphencgraph_Cluster_1_expression_val...
run_3k_Rphenograph_Cluster 4_expression_val...

run_3k_Rphencgraph_Cluster_7_expression_val...

B

%]

]

£ run_3k_Rphenograph_Cluster_10_expression_v...
B run_3k_Rphenograph_Cluster_13_expression_v...
= run_3k_Rphenograph_Cluster_16_expression_v...
fl=| run_3k_Rphenograph_Cluster_19_expression_v...
run_3k_Rphencgraph_cluster_mean_heatmap....
run_3k_Rphenograph_cluster_percentage_heat...
run_3k_tsne_FlowSOM_cluster_grid_scatter_plo...
run_3k_tsne_Rphencgraph_cluster_scatter_plot...

run_3k_umap_FlowSOM_cluster_scatter_plot.pdf

Rechercher dans: run_3k

run_3k_FlowSOM_Cluster_1_expression_values....
run_3k_Flow30M_Cluster_4_expression_values....
run_3k_FlowS0M_Cluster_7_expression_values....
run_3k_FlowSOM_Cluster_10_expression_value...
rurn_3k_FlowS0M_Cluster_13_expression_value...

run_3k_FlowS0M_Cluster_16_expression_value...

run_3k_FlowS0OM_Cluster_22_expression_value...
run_3k_Flow30M_Cluster_25_expression_value...
rurn_3k_FlowS0M_Cluster_28_expression_value...
run_3k_FlowSOM_Cluster_31_expression_value...
rurn_3k_FlowS0M_Cluster_34_expression_value...
run_3k_FlowSOM_Cluster_37_expression_value...

run_3k_Flow30M_Cluster_40_expression_value...

run_3k_FlowS0M_cluster_mean_heatmap.pdf

run_3k_FlowSOM_cluster_percentage_heatmap...

(= run_5k_pca_dimension_reduced_data.csv

run_3k_pca_Rphenograph_cluster_grid_scatter_...
run_3k_Rphenograph_Cluster_2_expression_val...
run_3k_Rphenograph_Cluster 5_expression_val...
run_3k_Rphencgraph_Cluster_8_expression_val...

rurn_3k_Rphenograph_Cluster_11_expression_v...

rurn_3k_Rphenograph_Cluster_17_expression_v...

run_3k_Rphenograph_cluster_cell_percentage....

run_3k_Rphencgraph_cluster_median_data.csv

x|
[k}
&
x|
@ run_5k_Rphenograph_Cluster_14_expression_v...
x|
[}
x|
x|

run_3k_Rphenograph_clusters.csv
run_3k_tsne_FlowSOM_cluster_scatter_plot.pdf

[=|run_5k_umap_dimension_reduced_data.csv

run_3k_urmap_Rphenograph_cluster_grid_scatt...

[}
x|
x|
1}
x|
[}
(= run_5k_FlowS0M_Cluster_19_expression_value...
[k}
x|
x|
i}
x|
[}
x|

oo |



Start analysis interface

## cytofkit analysis

Run by hand

e
Tibrary(cytofkit)

# Launch the Graphical user Interface for tuning the run
cytofkit_GuI()

# Note the path to the result file

jnterface to view and annotate the analysis

tytufkitShinyAPP(j

R
# Launch the shiny interface using a defined path
analysis_file = "k:/demo/200205-atelier /CLEAN_DATA_results/run_5k/run_5k.RrData"”

if (file.exists(analysis_file))
cytofkitshinyaPpanalysis_file)



Shiny interface

< > MW C @ @ 1270014455

Interactive Exploration of cytofkit Analysis Results

Load cytofkit RData:

Visualization Mathod: Clugter By:

AekeriCLEAN_DATA_resultzirun_Skinn_Sk RDiats
7 Submit C' Reset Da

pca - Flows:

Clustars Flitsr:
1234567801011 12 13 14 15 18 17 18 19 20 21 22 23 24 25 26 27 28 20 30 M 32 33 34 35 36 37 38 39 40
Plot Confrol:

# Add Cluster Labels FlowSOM Scatier Flat

Repel Cluster Labels :

Separate Plat by Samples

Piotin POF

PDF whith{ing: FOF

s @ ™ nalgntiing:

- e - =
-

In Open dawnload fold
25

Sample Filter: |

pca_2

®

SelactDeselect All

B

clean_O1

x

clean_D2
# clean_D3

# clean_P1

25
Data Summary:

Expr Data:

30000 cells x 50 markers

educt

Markers used for dime; 7 and clustering:

CD19-142CD19-142> | CD4-145<CD4-145:
TCRYd-152 | HLA-DR-163=HLA-DR-16:
£D3-170> | CD16-165<CD16-165> | CD56-176<COS6-176>

170

Cluster Method
FlawSOM | Rphenograph

Visualization Methad(s):

pca | tsne | umap
Progression Methad(s):

NULL

Save results:

® FCs #



Load cytofkit RData:

Browse... No file selected

Server File Select

Loaded
c:/demo/aida_atelie/CLEAN_DATA_results/run_5Skitun_5k_RData

£ Submit C'Reset Data

Plot Control:

¥ Add Cluster Labels
[J Repel Cluster Labels

[J Separate Plot by Samples

& Download Cluster Plot in PDF

PDF
height{in):
: B Ei

PDF width(in):

: 8 20

B Open download folder

Sample Filter:

&

Select/Deselect All

&

clean_D1
@ clean_D2
# clean_D3
[ clean_P1
[ clean_P2

@ clean_P3

Data Summary:

Save results:

Qutputs to save

Cluster Panel Marker Panel Sample Panel Progression Panel

Cluster Plot Change Cluster Color Annotate Clusters Run FlowSOM

Label Siz‘

FlowSOM b 1 12

Visualization Method: Cluster By: Point Size:

pca v

Clusters Filter:

12345678910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

FlowSOM Scatter Plat

7.5
. Pl . : +
5.0 -
. - - ,"
25 : oA s .
L s e .
o~ FRVEVES . .
© .
Q Ed *
=8 +
- - N
19 I
00 L : . e ] e, e
kS FIEE -
i s
2 DRy
4
o o “..'"'e—:(."‘»‘t
k Y.
L » PERTIRE: 3o
. M . 2’"
AN SR Lt o fop
25 . v Vg i
i Ty gl

25 0.0 25 50
pca_1

T 10 % 13 % 16 % 19 @ 22 @ 25 @ 22 % 31 & 4 8T8

# FCS

X Save Data

¢l RData

L) csv

&* 1 g
FowSOM # 2 & 5
* 2 8

n# o #a7
12 @ 15 & 18

20 @ 232 @ 2@ 2 @ dn
FIRE IE-TOE - N R BT R



tSNE reduction into 2D

Dot Plot

40

20

-20

-40

Cluster Panel

40

er Plot

lust

Il‘-‘
L

Visualization Meth

20
20

Mone

tsne
Cluster By:

tsne_1



Cell density on tSNE map

Density Plot

404

Cluster Plot

Visualization Meth

tsne

204

Cluster By:

Density

tsne_2

-204

-40

20 40
tsne_1



Quizz

* How to make sense of the aggregates?

* Without clustering yet!

::::::



Markers on tSNE

Marker Expression Level Plot
Mﬂrker PﬂHEI CD170<CDTE> CD4-145<CD4-145> CDE-188<CDE-168>

Expression Level Plot

Plot Marker: ]

CD3-170<CD3-170>
CD4-145<CD4-145> .
CD8-168<CD8-168>

CD19-142<CD19-142>
CD20-147<CD20-147>
CD16-165<CD16-165>
CD56-176<CD56-176>
TCRgd-152<TCRgd-152> |
HLA-DR-163<HLA-DR-163>

CD20-14T<CD20-147> CD18-185<CD16-165>

20 -
Expression

K

4

N

tsne_2

HLA-DR-183<HLA-DR-163>

20

All Markers

‘ Update Plot

* 4 i ., g * # +
*. \ ” &4 B ‘ " + E
4 . L St '
k. i o i v 5 d
& A e i} 3
h b
@ &0 20 a 2 40 -0 20 a 2 &0 -0 20 a 2 a0
tsne_1




Cluster Fanel

Expression Heat Map

Visualization Method:

umap

Marker Panel

Markers on UMAP

Samp

Expression Le

umap_2

Marker Expression Level Plot

CD3-1T0=CD3-170>

CD4-145<C04-145=

‘CD8-168<CD8- 168>

CD18-142<CD15-147=

CD18-185<CD18-185>

CD56-178<CD56-176>

TCRgd-152<TCRgd-152>

&

Expression



What about clusterings?

FlowSOM
Phenograph

ClusterX

By definition, in cytofkit, what is the difference
of ClusterX vs FlowSOM & Phenograph?

Let’s overlay FlowSOM on top of tSNE



Cluster Panel

401

Cluster Plot

Visualization Meth

201
tsne
Cluster By:
FlowSOM ~
-201

Clusters on tSNE

FlowS0OM Scatter Plot

-20 0 20 40
tsne_1
® 1 ® 4 10 132 % 15 19 % 2z 25 @ 2 %3BT8
FlowSON # 2z & 5 1 14 & 17 20 22 8 268 2 % 228 5 8 3
L I3 B 12 15 @& 18 21 @ 24 % 27 @ 310 @ 313 @ 3B @ 9




Hands on

* Overlay other clusterings
 Use UMAP also



[} [ ] [ ]
FlowSOM is fast... do it again!
Marker Panel Sample Panel Progression Panel

Run Flow3OM

Cluster Plot Change Cluster Color Annotate Clusters Run FlowSOM

FlowSOM Clustering Setup:

Cluster k

20

Select Markers:

col

CD3-170<CD3-170>
CD4-145<CD4-145>
CD8-168<CD8&-168>

¢ CD16-165<CD16-165>
CD19-142<CD19-142>
CD20-147<CD20-147>
CD27-167<CD27-167=

0 AT~ 4N



tsne_2

Marker Expression Level Plot

Annotating clusters

CD3-1T0<CDE 170>
P :? 5
2R
e
P e Xk
P A

§

|
o
P
o
FlowSOM Scatter Plot
40
20
|
o
20

Fowsol

Exprassion
o

.

Color Key
and Histogram

FlowSOM mean Heat Map

cluster_2
cluster_13
cluster_10
cluster_3

cluster 20
cluster 11
cluster_17
cluster_31
cluster_21
cluster_16
cluster 29
cluster 32
cluster_39
cluster_33
cluster_38
cluster 34
cluster 35
cluster_7

cluster_12
cluster_4

cluster_23
cluster 5

cluster_14
cluster_6

cluster_22
cluster 8

cluster 15
cluster_9

cluster_1

cluster_36
cluster 37
cluster 28
cluster_27
cluster_40
cluster_30
cluster 18
cluster 25
cluster_24
cluster_26
cluster_19



Expression heatmap of clusters

Color Key

Mﬂrkﬂr PEHEI and Histogram

2
Expression Heat Map C,L T

Valwe

FlowSOM mean Heat Map

1019 o

120

can

cluster_2

cluster_13
cluster_10
cluster_3

cluster_20
cluster_11
cluster_17
cluster_31
cluster_21
cluster_16
cluster_29
cluster_32
cluster_39
cluster_33
cluster_38
cluster_34
cluster_35
cluster_7

cluster_12
cluster_4

cluster_23
cluster 5

cluster_14
cluster_6

cluster_22
cluster_8

cluster_15
cluster_9

cluster_1

cluster_36
cluster_37
cluster_28
cluster_27
cluster_40
cluster_30
cluster_18
cluster_25
cluster_24
cluster_26
cluster_19




Cytofkit - Analysis

Choose Cluster Results to Annotate:

Marker Panel

FlowSOM v

Annotate Clusters Type In Your Name for Annotated Cluster

Annotated_FlowSOM

Cluster 1:

ype in the cell type

Cluster 2 :

Type in the cell type

Cluster 3 :

ype in the cell type

Cluster 39 :

ype in the cell type

Cluster 40 :

ype in the cell type

©» Submit Cluster Label



Hands on

* Merge a few clusters



' Outline

Reduce dimensions

Clusterize cells

Merge clusters
Annotate clusters
What have we done?




' Outline

Reduce dimensions

Clusterize cells

Merge clusters
Annotate clusters
* Unsupervised gating

*- Data driven cell populations
with expert annotation

What’s next?



Back to the question

* Find a group of cells that differ in abundance
between two groups of patients

* Try to view differences on tSNE (or UMAP)



tSNE split by samples

FlowS0OM Grid Plot

Cluster Panel
401
Cluster Plot
201
Visualization Meth ;
tsne
. 20
Cluster By:
FlowSOM ~
o!
c
a
Plot Control: 401
+ Add Cluster Labels
20
Repel Cluster Labels
¥ Separate Plot by Samples
0.
20

-40 -20 0 20 40-40 -20 0 20 40-40 -20 0 20
tsne_1
&* 1 &4 T 10 13 &% 15 130 oz @ 25 @ @ BT 8o
FlowSOM # 2 5 8 n @ 14 ® 07 20 % 22 @ 26 @ 29 @ 2 B 15 @ 3
LB ] ] 12 # 15 18 20 % 24 @278 0828 w8



Back to the question

* Find a group of cells that differ in abundance
between two groups of patients

* What would you like to see/do?




Pool samples

Sample Panel Type in the Group Name for Each Sample:
clean_D1:

D_status

Regroup Samples clean D2 -

D_status

clean_D3 :

D_status

clean_P1:

P status

clean_P2:

P_status

clean_P3:

P_status

Group Name Levels: (to order the group names)

Type in group names in order, seperated by semicolon(;)

£? Submit New Sample Groups £ Revert to Old Sample Names

I



Hands on

* Pool samples in order to get two meta-
samples
* View side-by-side meta-samples

* Visualize differences on tSNE (or UMAP)



Cluster Panel

Cluster Plot

Visualization Meth

isne

Cluster By:
FlowSOM

Plot Control:

¥ Add Cluster Labels

! Repel Cluster Labels

¥ Separate Plot by Samples

Side-by-side tSNE

tsne 2

407

207

-201

FlowSOM Grid Plot

D status F_status

-40 20 0 20 40 -40 20 0 20
tshe_1

* 1 8y T 10 % 12 & 18 19 @ 22 @ 25 @ 22 @ 31 @ 4 @ 7T @ 0
FlowSOM & z & 5 8 1 % 14 & 17 20 @ z3 @ 6 @ @ 2 B 5 8B
* 8 ] 12 %15 # 13 AR BT - LI NEEE N N

40



' Outline

Reduce dimensions

Clusterize cells

Merge clusters
Annotate clusters
* Unsupervised gating, cell populations

* \What’s next?




Back to the objective

* Find a group of cells that differ in abundance
between two groups of patients

* How to quantify the differences?
* Which feature to extract?



Cell percentage heatmap

Sample Panel

Cell Percentage Heatmap

Color Key
and Histogram FlowSOM percentage Heat Map
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Cell percentage heatmap

Color Key

Sample Panel and Histogram FlowSOM percentage Heat Map

Cell Percentage Heatmap

cluster_32
cluster_35
cluster_21
cluster_16
cluster_14
cluster_27
cluster_18
cluster_15
cluster_24
cluster_38
cluster_40
cluster 6

cluster_39
cluster_1

cluster_33
cluster_5

cluster_23
cluster_22
cluster_31
cluster_11
cluster_19
cluster_17
cluster_20
cluster_30
cluster_25
cluster_29
cluster_26
cluster_37
cluster_10
cluster_36
cluster_9

cluster_7

cluster_13
cluster_8

cluster_3

cluster_34
cluster_12
cluster_28
cluster_2

cluster_4




' Outline

* Unsupervised gating, cell populations

* Cell percentage analysis

Extract percentages

Visualize percentages as heatmap

Clusterize percentages of cell populations

* \What’s next?




' Outline

* Unsupervised gating, cell populations
* Cell percentage analysis

* What's next?
Publication ready figures

Box-plots, p-values
What else?




Prettier heatmaps
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-log10{pvalue)

Volcano Plot, diff = Log2 Fold Change of percentages

Multiple testing
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Cytofast - Analysis

Designed for cytosplore
Available as R commands
Read FCS files with cell annotations

— new channels holding clustering results
— new channels holding tSNE, UMAP dimensions

Adapted to read cytofkit results
Available as a R MarkDown file



R session

e All information
— 200204-atelier afc 2020

* Rmd script
— JT AFC 2020.Rmd

e HTML result
— JT AFC 2020.html



https://i-cyto.github.io/posts/200204-atelier_afc_2020/
https://i-cyto.github.io/posts/200204-atelier_afc_2020/JT_AFC_2020.Rmd
https://i-cyto.github.io/posts/200204-atelier_afc_2020/JT_AFC_2020.html

' Final word

* Unsupervised gating, cell populations
* Cell percentage analysis

@ Better and deeper analyses with cytofast

What else?




