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Pre-Processing: Stain Index

Measure your reagent brightness for good panel design

Pre-processing

Quality Control

. Hierarchical
oL Gating

Visualizations

Concatenation

MFI MFI

pos —
Stain Index =

20,05
MFI = Mean Fluorescence Intensity
o = Standard Deviation

. BloviJo” v10

Stain_Index v1.7 X

Stainindex for Multiple Fluors:

O
Stain Index Parameter

Blue515-A :: CD4FITC iv
Positive Gate

‘ Auto-find gate v
Negative Gate

‘ Auto-find gate v

Select Parameters

Keep the PluginNode:

Name Statistic
*©O w74_CD4_1_FITC.fcs
* v @ scatter 208
|, Stain_Index of scatter
v @ Stain_Index_Negative Gate 522
< Median : Blue515-A (CD4 FITC) 178
¥ Robust SD : Blue515-A (CD4 FITC) 95.4
w @ Stain_Index_Positive_Gate 47.8
T Median : Blue515-A (CD4 FITC) 10506
| @ Flowlo Ta ain Index Demo.wsp - u} % || @ 74.CD41_FITC fes: scatter - Flowlo - o X
| TebleEditr | Eit  Visuslize B @M O ? +|File Edit Graph Display Go Help
L — A T G [E OEE :
lterate by |Sam... v | Text > > 1 > @ scatter >
Creste
- Table | Destination: [{] ..lues154 O FITC . -
Tabies Haration Ouipes Stain_Index_Negative Gate
Column  Population Statistic Parameter Name 400 52.2
1 E  scatenStain_index_Posive_Gate | Median BlueS1SA:null | Stain_Index_Positive_Gate | Medisn (BlueS15-A :: CD4 FITC) I i |
300 4
2E  scatterStain_index_Negative Gate | Medisn BlueB15A: null | Stain_Index_Negative Gate | Median (Blus515-4 :: CD4 FITC) Stain Index Positive Gate
3E  sostiersisin_index Negaiive Gate | RobustSD | BIUeSISA:inul | Stain_Index Negstive Gate | Robust SD (BIueSTSA 5 CD4 FITC) 20 47.8
sf  Fomus Stain_index_Blus15A  CD4 FITC 1004
@ Table - Stain_| CD4FITt o 0
File Edit Help - P g
0 10 10
Stain_Index_Positive_G Stain_Index_Negative | Stain_Index_Negative | Stain_Index_Blue515-A 0 es42100
| Median (Blue515-A Gate | Median Gate | Robust SD ::CD4FITC @
CD4 FITC) (Blue515-A :: CD4 (Blue515-A :: CD4 - §
FITC) FITC) Dooere NS NN
[ BlueS15-A : CD4 FITC. |
B 74_CD4_1_FITC.fes 10506 178 95.4 541
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Quality Control: FlowAl © Frowsorvio

Identify and gate on high quality events.

. FlowAl (2.0) X
Pre-processing —
4\~ FCS channels to be used by flowAl for the signal acquisition check.

Select multiple items by pressing the Shift key or toggle items by holding the Ctrl (or Cmd)

F low rate keys. The Time channel must exist in order for flowAl to be able to check the data set.

Removal of surges and large

Q ua | Ity CO ntrol deviations of the trend from

the median of the flow rate

signal decomposition and automation selection

Signal acquisition
VI Hierarchicl st
[

. stable acquisition region
G a tl n g changepoint analysis and automatic selection Anomalies to exclude All checks v

Dynamic Range

Second fraction FR 0.1 Alpha FR 0.01

Maximum changepoints 3 Changepoint penalty 200
Removal of outliers in the lower limit Dynamic range checkside [Both o

> .
H . H and margin events from the upper
VIS u a | |Zat| O ns limit of the dynamic range Decompose flow rate 3 Clean up working dir

automatic selection

D Save the R script and output messages

If you are using flowAl, plesse cite our work as:
Monaco G, Chen H, Poidinger M, Chen J, de Magalhdes JP, Larbi A.:

N flowAl: lic and i ive anomaly di ing tools for flow cytometry data.
U Biocinformatics. 2018 Aug 15; 22(18):2473-80. doi: 10.1093/bicinformatics/btw191

~ Concatenation

Monaco G, et al.
For Research Use Only. Not for use in diagnostic or therapeutic procedures. Bioinformatics (20 1 6)



Quality Control: FlowAl

Identify and gate on high quality events.

. W UIISAVEU I VYUIKSPACE 101 LU ailu Licalt Upwsp
vHi Pre-processing nelEHBEL®
FlowJo File Edit  Worspace Tools Configure MO ? &
[+ NewWorispace | 5] Tsble Editor / Annotste Experiment...
Al Add samples... | [ Layout Editor ':1 [ Plste Editor "‘ ?
{#+} Create Group... | () Preferences... | Keyword Biology || Help
g Quality Control e = ——
{7t All Samples 108 Test *
v @ 09-02-15 Acquisition 13 Compensation
E09-02-15 Acquisition
™ H |e ra I’Ch I Ca | Avv {&r 09-04-15 Acquisition 13 Compensation .,
L o . Name Statistic #Cells |
L G atin g OE v 89_Resting Full Panel.fcs 412816 *
% FlowAl
@ FlowAlBadEvents 14.9 61571
— v @& FlowAlGoodEvents 85.1 351245
Vlsuallzatlons ~® Single Cells 64.8 227750
v @ Live 97.0 220935
v @ scatter 92.9 205354
v@CD3 65.4 134317
O . @® CD4 46.7 62659
H Concatenation o cos 53 c0845
@ DN 7.94 10664 .
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Time
| | Sample Name Subset Name |Count
ll|89_Resting Full Panel.fcs|FlowAlBadEvents | 61571

[l[89_Resting Full Panel.fcs|FlowAlGoodEvents

351245




Data Annotation: Keywords

Annotate your data with descriptive terms

i Pre-processing

Quality Control

FlowdJo™ v10

Hierarchical
Gating

Visualizations

% Concatenation

@ Keywords and Hierarchical gating Demo.wsp. - a x
.'\f“MlWl L®
Flowo  Flle  Edt | Wodspace | Tools  Confiqure RO [
@[] of - 2 AR ot
Creste  Copy analysis Group selected Copyvalue | Rename.. 1SNE Nodes Plugins Inspect.| Add  Median  CV Copyvalue
Goup.  fogoup  semples  togoup v v swtitic. v o group.
Groups Populstions Statistics
Grow sz Roe
{7t All Samples 108 Test ©
» <&@ 09-02-15 Acquisition 13 Compensation
» & 09-04-15 Acquisition 13 Compensation
: @ 09-18-15 Acquisition 13 P, "m}satlon ©
Name Statistic #Cells | *Stim Condition &
» 109_Resting Full Panel.fcs 349456 300 *
» 110_Resting Full Panel.fcs 358272 100 100
» 111_Resting Full Panel.fcs 274480 100 300
» 112_Resting Full Panel.fcs 473664 100 300
» 113_Resting Full Panel.fcs 434320 100 200
» CHV04_Resting Full Panel.fcs 466992 100 100
» CHV04_Resting Full Panel.fcs 345424 100 200
» CHV04_Resting Full Panel.fcs 203008 100 300
» 88_Unstimulated Full Panel.fcs 855590 200 200
» 89_Unstimulated Full Panel.fcs 745936 200 300
» 91_Unstimulated Full Panel.fcs 441168 200 300
» 92_Unstimulated Full Panel.fcs 152016 200 100
» 94_Unstimulated Full Panel.fcs 598880 200 300
» 95_Unstimulated Full Panel.fcs 282624 200 300
» 96_Unstimulated Full Panel.fcs 555952 200 100
» 98_Unstimulated Full Panel.fcs 697296 200 200
» 99_Unstimulated Full Panel.fcs 441072 200 300
» 101_Unstimulated Full Panel.fcs 556800 200 100
» 102_Unstimulated Full Panel.fcs 466832 200 200
» 103_Unstimulated Full Panel.fcs 359984 200 100
» 104_Unstimulated Full Panel.fcs 202032 200 300
» 105_Unstimulated Full Panel.fcs 186848 200 300
» 108_Unstimulated Full Panel.fcs 431904 200 200
» 109_Unstimulated Full Panel.fcs 611824 200 300
» 110_Unstimulated Full Panel.fcs 490912 200 100
B A 444 1| Inetis latad Sl D. 1 £ ATEQQA 200 2nn ¥

Calculsting
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Hierarchical Gating e

Initial cleanup gates down to population(s) of interest

‘H i Pre-processing 5] cDs
OB+ 89_Resting Full Panel.fcs 103 ) . FlpuAlGoodEyents
% FlowAl 4] - )
. @ FlowAlBadEvents 10 -: D4
. + © FlowAIGoodEvents a : o
0 388] Quality Control 6 Sngie cole o 3
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. Hierarchical oeo e e Ry~
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oL (Gating © DN cD4
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= R Tolearn more about tree structure visuslizations, check out this srticle by Jirgensmann, el CcD3 $5CA
. . . veg.informatik.uni-rostock.de/~hs162/treeposter/oldposteritreevis_lores.pdf 71302
Visualizations s o e e i
flowjo@bd.com
Cancel
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Hierarchical Gating ’. FlowJo™ v10

Visualizations: Sunburst

Smart visualizations to view your gating strategy and results

vHi Pre-processing
Off  +89_Resting Full Panel.fcs

. . % FlowAl
HE ; : Quallt CO ntr0| @ FlowAlBadEvents
y w @& FlowAlGoodEvents

« @ Single Cells
v®Live

--lE Hierarchical T e
oL Gating oo
@ DN

® NKT CD1d Cells

. To learn more about tree structure visualizations, check out this article by Jirgensmann, ef
veg.informatik uni-rostock is_lores. paf

Visualizations ‘ ————

For any questions or help using this plugin, reach out to the team at BD Life Scienoe - Informatics:
flowjo@bd.com

% Concatenation

For Research Use Only. Not for use in diagnostic or therapeutic procedures.



Hierarchical Gating

Visualizations: Mist

. BlBvJo™ v10

Smart visualizations to view your gating strategy and results

Name

% FlowAl
@ FlowAlBadEvents
v @ FlowAlGoodEvents
v @ Single Cells

I Preprocessing i

Quality Control

v @ Live

v @ scatter
v@CD3
@ CD4
@CD8
@ DN

@ NKT CD1d Cells

--|_—[ Hierarchical
[ ]

X

"- 91| MisT v0.3p01
i 92 .«
G atin g a4 *"* MIST Visualizations
95
96_ qu smqlece::pu\unun
— 98 cps
L z
Visualizations 2 Il
%]
10‘ CMDTBCDmCells
10: FlowAlGoodEvents
N U 10‘ Parameters to Visualize:
. 10 reen C-A :: CD27 PECyS
U Concatenation T V
10
1
1 1 | Comp-Violet B-A :: CD8 BV650
| Comp-Violet C-A :: CD4 BV605
141

For Research Use Only. Not for use in diagnostic or therapeutic procedures.

FlowAlGoodEvents
Single Cells

scatter

NKT CD1d Cells

DN Concatenation to be
performed from this
node



' FlowdJo™ v10

Use Keyword labels to create Additional Parameters ->
separation of samples and/or experimental conditions

DownSample and Concatenate

Merge events from all samples into a single file

Hi Pre-processing .

% FlowAl
@ FlowAlBadEvents
v @ FlowAlGoodEvents

Quality Control

add keyword metadata

v @ Single Cells . . .
_ _ ~oLive *Tissue & *Timepoint
.;IE Hierarchical - ® scatter 1000000 o 0 00
. v @CD3
oL (Gating ©cpa 100000 £ . L
i =2 10000 g e
@DN —_ c ) L
O] L » = .
= ) o ® NKT CD1d Cells :ﬁ:) 1000 & G Q0o
V|Sua||zat|ons § DownSample Plugin (3.2) X 0 0 0 O
¢ Il Create a gated sub-population of events that 1 Oo . .
g are evenly distributed in the parent population
g Number of events 00| 10 T T T T
AN D . g Populstion name : *Tissue
D Concatenation 1 et 1

For Research Use Only. Not for use in diagnostic or therapeutic procedures.




Dimensionality Reduction Algorithms © oo 1o

Embed all dimensions within a biparametric plot for ease of
analysis

DlmenSIOnallty Original (AU,'.) t-SNE (0.18, 0.18)
reduction

@D Clustering

UMAP (0.16, 0.13) TriMap (0.15, 0.80) PCA (0.03, 1.00)

Clustering .
Quality Control SNE TriMAP
ol
- Discoverand ‘
< Analyze
;. Sorting

[l Monocytes [ B Cells

For Research Use Only. Not for use in diagnostic or therapeutic procedures.

B CD4+ T Cells [ CD8+ T Cells | NK Cells

Amid et al, 2019



Dimensionality Reduction : TriMAP

Method to visualize with high fidelity the global structure of

nonlinear data*

Dimensionality
reduction

|

Clustering

Clustering
Quality Control

.,

o« Discoverand
= Analyze
. Sorting

TriMap plugin 0.1

TriMap Plugin

- Select Parameters for Embedding
- Adjust Settings for TriMap Fine-tuning

IL-2 BV421
CD154 BV480
:: CD45R0O BV570
IL-17A BV605

Ki67 BV650
:: CD69 BV711
TNFa BV750
:: CD27 BV786

Distance Function: euclidean
Nearest Neighbors: 10
Number of Qutliers: 5

Change Output Directory
Citation

The TriMap algorithm has been developed by Amid E, and Warmuth M.K.,

TriMap: Large-scale Dimensionality Reduction Using Triplets
ArXiv e-prints 1910.00204, 2019:
arxiv.org/pdf/1910.00204.pdf

Copyright (c) 2019, Ehsan Amid
All rights reserved.

For Research Use Only. Not for use in diagnostic or therapeutic procedures.

NK Cell

B Cells

| Monocytes

CD8+
 TCells

CD4+T
Cells

. BloveJo” v10

« How does it work?

>

>

Semi-supervised
metric learning

Initialized with low
dimensional PCA
embedding, and
this embedding is
then modified
using a set of
selected triplets
from the high-
dimensional
representation

*Amid et al, 2019



Clustering Algorithms

Choosing the correct clustering algorithm is crucial and

experiment dependent
Dimensionality

FlowMeans

FlowdJo™ v10

. Resolution Xshift ®
reduction (N. clusters) LEA ° o F'OV;SOM Phenograph
ACDC @ DEPECHE
@ C|USte” ng Precision: Reproducing prior knowledge Coherence: capturing data inner structure
Cl . LDA ACDC flowMeans ) |(Flowsom D DEPECHE Xshift
Uste”ng ® Top precision| | ® Precise ® Precise ® Top precision ® Coherent Precise °
: ® Stable @ Coherent ® Coherent ® Top coherence || @ Top Stability Finds large .
Quahty Control ® Fast e Training set ® Performance || ® Fast ® Very small number of .
® Qualified not required 1mpacted.by ® Fixed number number of meaningful ®
D' d traini.ngdset sample size of clusters clusters subtypes
. Discoveran require Y
0): /
= Analyze
Q1: Care about Q2: Have Q3: Findilng Q4: Finding Q5:Definite Q6 : Instability
S . known cell homogeneous rough major refined subtvne? mber of at large sample
:, Ortmg types only? train and test cell types only? V- Xs| ‘t‘?p ’ clusters? size?
5 e sets? Y: DEPECHE e o Y: FlowSOM
Y: Q2 . I Phenograph Y: FlowSOM . o
N: Q3 Y: LDA FlowSOM N: Q5 N: 06 N: flowMeans
’ N: ACDC N: Q4 T T Phenograph

For Research Use Only. Not for use in diagnostic or therapeutic procedures.

Phenograph

Precise
Top coherence

Stable

Mild impacts b
large sample
size

Adapted from
Lie et al, 2019



Clustering Algorithm: Phenograph

Group cells based

similarities
Dimensionality
reduction

Clustering

Clustering
9L Quality Control

... Discoverand
Analyze

Sorting

on phenotypic and/or parameter-derived

J PhenoGraph v2.4 X
4 phis s i ithm that partitions high- ingle-cell data into
First, it constructs a nearest-neighbor graph of high-dimensional data points and then it applies the Louvain
graph partition i to dissect the est-neighbor graph into i

Please select your input parameters:

FlowJo™ v10

FIComp-Blue A-A :: HLA-DR PerCPCy5 5
FJComp-Green C-A :: CD27 PECy5

CD8 BV650
:: CD4BV605
:: CD57 BV421

Run ID auto

[[] save the R script and output messages

To learn more, check out the algorithm author's citation:
www.cell.com/cell/fulltext/S0092-8874(15)00627-8

H Sample Name Subset Name Count
l|export_concat_CD1d_1.fcs |Phenograph_AD74_16| 441

export_concat_CD1d_1.fcs |Phenograph_AD74_15| 404

export_concat_CD1d_1.fcs |Phenograph_AD74_14 356

export_concat_CD1d_1 fcs |Phenograph_AD74_13| 793
|i export_concat_CD1d_1.fcs |Phenograph_AD74_12 976
| [export_concat_CD1d_1 fcs |Phenograph_AD74_11| 125
[W|export_concat_CD1d_1.fcs |Phenograph_AD74_10| 164

export_concat_CD1d_1.fcs |Phenograph_AD74_9 391
l|export_concat_CD1d_1.fcs |Phenograph_AD74_8 396
l| export_concat_CD1d_1.fcs |Phenograph_AD74_7 132
[1]export_concat_CD1d_1 fcs |Phenograph_AD74_6 | 550
M| export_concat_CD1d_1.fcs |Phenograph_AD74_5 669

export_concat_CD1d_1.fcs |Phenograph_AD74_4 585
[ |export_concat_CD1d_1.fcs |Phenograph_AD74_3 134
l|export_concat_CD1d_1.fcs |Phenograph_AD74_2 463
II export_concat_CD1d_1.fcs |Phenograph_AD74_1 343
| [export_concat_CD1d_1.fcs [Ungated 6922

« Constructs a nearest neighbor graph and partitions the graph into communities

» Does not require user to input on # of clusters

For Research Use Only. Not for use in diagnostic or therapeutic procedures.




Clustering QC : Euclid

. FlowJo™ v10

Evaluate identified clusters to ensure they are biologically
and not just informatically relevant

™~ Dimensionality
<.~ reduction

eD) Clustering

Clustering
Quality Control

Discover and
= Analyze

Sorting

Euclid 0.3p02 X

Taylorindex of Phenograph_AD74 Pairs
Overall TaylorScore: 65.9411734775565

The Euclid (as in *Euclidean’) plugin is a utility meant to help researchers better
the results and implications of clustering algorithms in high parameter space.

space. Similar to Stain-Index, higher values represent better separation in Euclidean distance relative to the
width of population pairs. The overall score provided is meant to guague relative ‘goodness of clustering’

@
ClustRCheck is an slgorithm which predicts modslity of clusters in a set of user selected parameters.
In other words, it checks whether there are likely deeper subsets within @ given set of clusters.
Taylorindex is & new metric for messuring the separation (sks 'resolution’) of populations within N-Dimensional

[ Run ClusiRCheck  [7] Check Taylorindex  [] Export Tables

=Stim Condition
FComp-Blue A-A :: HLA-DR PerCPCy5 5

FComp-Violet B-A
FIComp-Violet C-A
FIComp-Violet H-A

CD4BV605
CD57BV421

Taylorindex Heathap Max: 0

To leam more sbout ClustRCheck o to site the creators, check out this link
github. com/Kawameicha/clustRcheck

For any questions or help using this plugin, reach out:
flowjo@bd.com

Cancel P > X v o A DB O QO N O D

For Research Use Only. Not for use in diagnostic or therapeutic procedures.
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Discovery and Analyze:ClusterExplore

Phenotype the different identified clusters

Dimensionality
reduction

Clustering

Clustering
Quality Control

Clusters  Options

FlowdJo™ v10

Help

Cluster Node Phenograph_AD74

... Discoverand
= Analyze

Sorting

Select Clustered Parameters and ClusterlD

X

Select one or more Derived Cluster Columns

0,

Select Relevant Measurements

CD8 BV650
CD4BV605
CD57 BV421

For Research Use Only. Not for use in diagnostic or therapeutic procedures.
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Discovery and Analyze:ClusterExplore

Identify trajectory of cell maturity or other phenotypes

Dimensionality
reduction

@D Clustering

i |

Clustering
Quality Control

.. Discoverand
= Analyze

Sorting

For Research Use Only. Not for use in diagnostic or therapeutic procedures.

@ export_concat_CD1d_1cs

FlowdJo™ v10

- X
ClustersOptions Help | Map  Cluster Sizes
Cluster Nods Phenograph_AD74
Node export_cancat_CD14_1 fes exportconcat CD1d_1.fcs
CDB BV650 g
H // \\ /
g \ 2
§ CD4'BVE0S 2
& ' =
& =
‘f-‘ Y 2, %, % "
% R kN . % iy
a5 1523
b Cluster Nodes TiMapXRC =
Node export_concat_CD14_1 o5 Voo ClsterSizes
CDeavase exportconcat CD1d_1cs
o g
H
= CD4 BV60S X
g Phenograph_AD74 8
H e v )
14 =
£ N %, %, %, %, 2, 2
% ® EN % EN % % £
v Gate Logic ERX T2
- TiMap XRC2) -
o i | DS
Node export_concal_CD1d_1 fos Mep (o o
0 exportconcat CD1d_1.fcs
. Phenogy E -
g Phenograph_AD74_S g
; |
:' S
H 5
H B :
1
a
g 3
£l I
£ ¥
z :

¥ Gate Logic

s

Phenograph_AD74_16

=

-1085 152.2
TiMap XRC2J =

iNKT
CD1d+ Cells

Naive/Early*
CD4+ CD8-

Effector*
CD4- CDS8-

Terminal*
CD4- CD8+

*As described
in Roederer et
al.2015. Cell




Quantitative Analysis: ViolinBox © Frowso o

Identify the MFI of the different parameters and
compare/graph across clusters
D i m e n S i O n a | ity Name HLA-DR PerCPCy5 CD27 CD45RO CD1d CD38 cD8 CDa CD57

w export_concat_CD1d_1.fcs 5 PECYS ECD PE Alexa700 BV650 BV60S BV421
red u C‘tl O n ViolinPlots 4.8 X
Phenograph_AD74_1 2356.67 6375.15 2047.45 7637.32 209.31 264.04 10492.43 351.55
IR Selectparameters tolbe/ploted Phenograph_AD74_2 -1783.65 4943.96 1870.83 7299.35 189.93 436.77 266.37 1568.12
FIComp-Blue A-A :: HLA-DR PerCPCy5 5 Phenograph_AD74_3 -1968.05 5830.44 1295.51 6305.92 608.24 10138.56 2535.9 615.24
C | t M FIComp-Green C-A :: CD27 PECy5
u S e rl n g F)Comp-Green D-A :: CD45R0 ECD Phenograph_AD74_4 7096.72 310.66 2800.88 3033.4 8831.6 318,97 24858.24 637.38
Phenograph_AD74_5 1520.74 334.83 1863.92 3812.36 6618.11 290.55 744.53 464.9
Phenograph_AD74_6 367.18 252.66 100632 1878.65 5436.45 1569 6868.69 416.67
C | . Phenograph_AD74_7 3995.36 642.72 706.12 2163.4 1040.08 252.02 720.09 559.59
u Ste rl n g Phenograph_AD74_8 434.83 260.15 1264.82 3265.99 6987.85 17054 13386.87 385.77
Q u a | [ ty Co n t ro | Phenograph_AD74_9 -1227.92 5556.38 1461.31 4238.97 77422 361.81 17487.25 441.45
Phenograph_AD74_10 627.66 1087.71 1772.21 2344.18 4735.16 3604.97 1144121 21704.12
Phenograph_AD74_11 10106.8 172.18 818.47 2007.21 2331.68 358.07 21652.02 794.98
D IS Cove r a n d Phenograph_AD74_12 2177 300.93 2256.99 1795.72 9089.78 218.27 23530.74 443.95
Phenograph_AD74_13 2233.11 203.11 2334.67 7021.34 9659.09 367.11 22980.45 521.75
A n a | Z e To learn more about RainCloud plots or to site the creator, check out this link:
) ) ) Phenograph_AD74_14 79.92 460.43 980.36 3609.23 1168.73 182.55 15611.84 365.73
github.com/RainCloudPlots/RainCloudPlots
e e T Phenograph_AD74_15 238 4652 1972.89 9152.7 883145 274.12 17299.73 390.13
flowjo@bd.com
. Phenograph_AD74_16 1055.47 695.55 12281 2484.11 7976.98 12688.18 357182 478.39
° S 0 rtl n g Cancel
.
%
°

For Research Use Only. Not for use in diagnostic or therapeutic procedures.



CD38 Alexa700
CD57 Bv421

‘ BlBvJo™ v10
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Identify the MFI of the different parameters and
reduction

compare/graph across clusters

Quantitative Analysis

®

0.

w o ©

uoissaidx3gbo

Clustering
Quality Control

Clustering
F

Discover and
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Now What? € rlowso vio

o0 e [ concat_1_Cells.fcs ]
Cluster Node Phenograph_FS67

[ concat_1_Cells.fes | Cluster List
_F567.1
Phenograph_F567.2
Phenograph_F567.3
Phenograph_F567.4
Phenograph_F567.5
Phenograph_F567.6
Phenograph_F567.7
Phenograph_F567.8
Phenograph_F567.9
Phenograph_F567.10
Phenograph_F567.11
Phenograph_F567.12
Phenograph_F567.13
Phenograph_F567.14
_F567.15
Phenograph_F567.16
Phenograph_F567.17

« You would like to isolate this e G o | ey

population for additional EE=sc=cs: G i
study, but don’t have a
hierarchical gating tree... :

* You've found one or more
interesting populations by
high parameter clustering

Relative Expression Lev

[ concat_1_Cells.fcs ]

&

CHNO W
133.0

Question becomes: How do you i
sort a population identified with
a clustering algorithm? ;«:

tSNE _of_concat_1_Cells.fcs_2

ot 4
o
e
1)
W
0.0

. . . . X 0.0 tSNE_of_concat_1_Cells.fcs_1 131.0
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Our Solution: HyperFinder il

computes an optimized gating strategy for any population

Split the data into
training and validation » Build a biaxial » Stochastically » Remove any
sets gate sequence optimize boundaries redundant gates

@ Dimensionality s

reduction .

Clustering ! e - -
Validation ' Lok

Clustering
Quality Control

Discover and
Analyze

‘i
.
te?
~

g

Sorting Output: - Recall, Precision and F1-score using the validation set
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- A set of gates recapitulating the target population



Our Solution: HyperFinder - 10

creates a FACSDiva experiment template —> sort the
population of interest

e diWA

L®

Flowjo  File  Edit | Workspace = Tools  Configure RO? R

Dimensionalit o WComansio o
y & T 2 AAA
[1#] Group selected samples . ok inspect..
. Create Renam tSNE  Nodes Add Median o Freq. . . EXDOI’( to FACSDiva
Group... 4@ Copy value to group v Statistic... v - of v | Keywords
re u C I O n e S S e The exported experiment will be a modified copy of an existing experiment.
Groups. Populations Statistics The existing experiment must already include the fcs file that you are exporting gates for.
Group Size  Role -
{7} All samples 3 Test Enter the new FACSDiva
w {0} Al Stains 3 None
- ® Live [pg29 Sort Gates| ]
. @ Cells
u Ste r I n {8} Compensation 31 Compensation Select the Diva experiment to modify
[ Compensation
{7} FlowRepository_FR-FCM-ZYRX files 33 Test ‘sgec( Folder... l
Name Statistic | #Cells. | “Stim =
A w [concat_1_Cells.fcs 1 SR Er Select the output directory for the new’
% E'":‘:Z Copy *#C ‘/Users/ /Documents/FlowData/FlowRepository .
v mbedS - paste BV 4
B, Flowson

Clear *®

M 3, Phenogt Select the gates to export
t 8, Trivap_ Add Keyword ol Gate hierarchy for selecte... |
US erl ng 40 Tion]  Add Statistic... 8 Bl ¥ HyFi_CD95 BUV737 vs CD27 BV786 target=1 17
. % tSNE_of.  Import Parameters from CSV/CLR... ¥ HyFi_CD25 BUV563 vs CD95 BUV737 tar
tSNE_of, v Live
Quality Control Bt e x

3% Unap 1 v Cells

Gate Name  Parameters
HyFi_CD95 ... Comp-U74...
HyFi_CD25 ... Comp-US7...

3f,umap_1  Copy value to group v Lympho
%Em;: Copy analysis to group 0 %G v D3+

P_1  Select Equivalent Nodes O %E Q1: CD4 BUV496- , CD8 BUV8OD!

1 Pl Reset Column Widths Q2: CD4 BUV496+ , CD8 BUVSD
IS COVe r a n b uar 2 Search for FCS files...
Export to FACSDiva Choose the plot style for new pl

3, umap_2  Import from FACSDiva © Dot plots
n a Z e 3, umap_2  Export / Concatenate Popfi‘l’ﬂﬁ}‘.i‘“‘.i“_d ccrmpensation to a FACSDiva experiment S
% unar 2 nsity plots
9, umap_2  BifurGate Other Optis
UMAP_3 i
ZpuMAr3 - Derive Parameters... ¢%D Apply compensation and scaling to all files in experiment
Open Parent Folder(s)...
e Only display the last population gate
r I n 3, X-shift_Angu_K30_b137h4 Correct height and width scatter parameters for Diva

o 3, X-shift_Angu_K30_uayhpu

° Status

% 3y X-shift_Angu_K32_x2lud6

° B X-shift_Angu_K39_zhgahf
By X-shift_Angu_K49_47iaww
& HyperFinder-Phenograph_F567_29 Done: Final Recall=0.6895 Prec=0.791...
D FlowSOM.Pop0 118 35383 "
@ FlowSOM.Pop1 076 2293 ( Cancel | | Export to FACS Diva/
@ FlowSOM.Pop2 0.43 1303
D FlowSOM.Pop3 5.74 17233
D FlowSOM.Pop4 0.49 1456
@ FlowSOM.Pop5. 0.77 2305
@ FlowSOM.Pop6 3.86 11585
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O rlowso vio
Summary

. * Plugins facilitate interaction with bioinformatics programming

o environments and use of algorithmic tools by bench scientist with
limited bioinformatics experience.

;Oo_ « Employing plugins in the proper workflow enables discovery and
A isolation of complex, potentially novel populations.

. « Integration between FlowJo™ and BD FACSDiva™ allows transfer of
;L_[ gating information between acquisition and analysis software - sorting
° of cluster populations using computationally derived gates.
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It FlowJo™ v10
Additional Resources W

« Download Plugins:

https://www.flowjo.com/exchange/

« Searchable Documentation
https://docs.flowjo.com/flowjo

« FlowJo University
https://www.flowjo.com/learn/flowjo-university/flowjo

« Technical Support
flowjo@bd.com
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Thank You!

Questions?
Chrlstlan R. Agunera Sandoval PhD.




