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Flow Data Analysis
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ow Data Analysis

= REEDIER = HRSTEHSEH L (Batch Report)
(Workspace Template)
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1. R#EFlowJo#kis
a. EAFIowlJoE#: https://www.flowjo.com/

b. Download>Download Flow]o

\/_FLOWJO Flow Cytometry scRNA Sequencing

Learn o Q =
D nload FlowJc
_ — -
FlowJo Exchange plugin

c. KREERRFEZEREE.

282  Download for Windows
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https://www.flowjo.com/
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Flowo  File  Edt  Workspace
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3. MIIEM, REARTR .

a. Download> Free Trial

b. EZREMEH, ANEKE 1
FlowJofetf 30X A3k
{EFLOW)O 30-Day Free Trial

C L] Faﬁ EQ FIOWJ O, $$j A Eit% g%ﬁ ad and install the latest version of FlowJo.

2.Get your computer's hardware ID

EULA

Quote Request

Free Trial

3.Fill out the form below using your hardware ID.

Flowla: License B

4.You will be emailed a temporary serial number to put into the software.
A Shwan B
Please fill in the fields to receive a 30 day FlowJo serial number.
Cumst Licanss "
*First Name:

Aulhanzed Floma S8 Lictnss Flomdo Patsl 3ig4 . 8
‘Last Name:

FlowJo Boral Accoust .
Tnstinution:
Emait Ao *Country UNITED STATES
Sortal Numbor; State: v
[} “Phone =

*Email Address

Harswar Adtrnse 025041000001 [ St _ R |
el ‘Hardware Address
View Py Samegs | [ Use HTTPS for susmetication raquests
‘How to find vour Handware Address

Email Optians:
Oatout A 343308

Ry -To Aomes:

2] Emat sodie o Flomdo
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<FLOWJO Flow cytometry

scRNA Sequencing

Downloads

o OTEP I

Solutions Learn
FlowJo FlowJo University
SeqGeq Webinars

Step 2

Info

Home
FlowJo Exchange
Support

Blog

FlowJo Portal

About Us

Current Tutorials

FlowJo™ Basic Tutorial
Download

FlowJo™ Basic Tutorial Data
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Manual methods waste too much

« 218=262144 Plots
« 23 plots is 0.88% of 262144 plots
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530

/35 Export/Concatenate

« Initiation from the Workspace

8 00 *unsaved* PFICS Analysis.wsp
‘g'\f‘ M ELO® & S—
Flowjo E Edit Workspace Tools Configure I @ ? +J
IR IR R
L b
Open... Print... Save Save Revert ExportIConcatenate Apply Find FCS
As...v v Template Scan
Dochment b Export / Concatenate Populations Find
Group Size  Role
{7} All Samples F; Export / Concatenate Group 45 Test
{7} Allstain 19 Test
w {E} Compensation 12 Compensation
FH Compensation
{7} FMOs 14 Controls
p {1} MasterGates 33 None

« Two options:

— Export/Concatenate Populations - select gated populations on
sample gating hierarchy

— Export/Concatenate Group - select group or group owned gate
in the groups pane

& BD
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HAFEAMEEE Concatenating Populations

Highlight the equivalent population nodes within the gating tree of samples you wish to

merge.

Choose Export/Concatenate Populations.

8.00

Populations: Export or Conc

e MM E L@ #

¥

Populations: ‘

Export

Output
Format: FCS3 «

Destination: [Users/timq/Desktop/PFICS.Example
File name example: concat_1_LDI_Livefes
Include Events

() Include all

Parameters

@ All uncompensated parameters

Flowo Edit  Workspace  Tools  Configure AO?E
= AR & 2 @
Open... Print.. Save Sawe Revert port/Cencatenate Apply Find FCS
As..w v Template Scan
Document |~ Eyport | Concatenate Populations Find ‘
Croup - |
{11} All Samples ~1 | Export [ Concatenate Group W Test
{H} Compensation 1] Compensation
{7} Concat 1 None
{0} LD1 4 None
w {1} Master Gates 5 None
w (5 Singlets
w ) Lymphocytes
&1 . L
Name Statistic | #Cells | *STIM | *Condition|
() w LDLI_NS+NS_ADL_exp.fcs 250342 NS+NS 1
w (2 Singlets 922 230744
w @ Lymphocytes 959 221311
p @ Live 962 212865
w LD1_NS+PI_COL_exp.fcs 229585 NS+PI 2
w () Singlets 93.2 213887
w (5 Lymphocytes 96.7 206750
b D Live 96.5 199577
() w LDL_PI+NS_BOL_expfes 262774 PI+NS 3
w 2 Singlets 96.1 252600
w @ Lymphocytes 936 236368
p @ Live 962 227312
w LD1_PI+PI_DO1_exp.fcs 244977 PI+PI 4
w & Singlets 96.1 235439

Include no more than: 199577 'G' All compensated parameters.
Reset to minimurm| () Custom set of parameters: View/Edit...
«., Advanced Options *
File Naming Croup Concatenation
"\:," Concatenate all files together
Prefix: | concat

(Cencatenated files will be numbered consecutively
starting at 1. Example: prefix_1_suffix.fes)

() Concatentate every "n” files together n= 4
@ Concatenate files with equal keyword values
Choose Keyword: *PID ~

Separater: ’__|
Additional Parameters
. Choose... X | *Condition
suifix | LDL_Live fes )
[QI Spread distribution of keyword data
Status

This operation will generate 1 new data file(s).

?

=

Cancel




Additional Parameters
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You can select one or more keywords to create new parameters in the concatenated

output file.

Note that you will always get a new parameter called Sample ID in the concatenated file.
Selecting Sample ID allows you to see the different samples that were merged.

800

Choose one or more keywords from the list below. New parameters will be created from each keyword's value.

Keyward Value
SBEGINANALYSIS
SBEGINDATA
SBEGINSTEXT
SETIM
SBYTEORD
SO
SDATATYPE
SDATE
SENDANALYSIS
SENDDATA
SENDSTEXT
SETIM

SFIL

SINST

SMODE
SNEXTDATA
sop

SPAR

P18

SPIE

SPIG

SPIN

SPIR

1S

SPIV.

keyword selectiontable value
o

4106

0

11:23:40

4321

LSRFortessa (LRI

F
23-MAR-2015
0

990069

[
11:24:01
Specimen_D01_250.fcs

L

0
mdantoni
23

32

00

10
FSC-A
262144

698

Select Keywords from Sample:

?]

| specimen_o01_2505cs « |

Cancel|

o

APC-Cy7-A

-10

2
10
o
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SamplelD

zvggg?gggk'

200K

250K

IFNg

Comp-PE-Cy7-A ::

L
Control | stim1 § Stim2
25.0
104 In
103
a
I ,
a 1.0K 2.0K 3.0K 40K 5.0K

*Condition
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Plugins
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Java programs that extend the functionality of FlowJo.

Accessed from the Plugins menu

— Workspace tab > Populations band - Plugins menu

&

e i HANELO &

L —

Flowlo File Edit Workspace Tools Configure . 'Q? ? |+|
HCawanalySismgmup . _ :Plugins vl
{+} IO =
[ |] GCroup selected samples L Flowo Exchange
Create Rename... MNodes -
GCroup...
. E“’? Copy value to group - Add Workspace Plugin
G Populati
shttosd bilan Remove Workspace Plugins
GCroup
{7} All Samples 1 CallOntal Test
{H} Compensation elantatogy Compensation
w {1 + Master Gates DownSample Mone
w 72 Singlets —
w 2 Lymphocytes S
- T Live Spade
57 Downsample of Live m
TSne

o




Currently Available Plugins

== FLOWJO Exchange

*Requires the R Statistical Computing Environment
Available at: https://cran.r-project.org/
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https://cran.r-project.org/

Installing Plugins
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5 plugins are included with the FlowJo v10.2 release

Download the installation package for your OS and follow the instructions.
Open FlowJo and look under the Workspace tab - Populations band = Plugins

menu.

806 & Flowjo

&FLOWIO0

Single Cell Analysis Software

2

FlowJo 2
la

Applications

plugins

I Workspace I Tools

Configure

Live

Rename...

‘ Plugins ~ I
. =1

Nodes

o

Populati

Flowle Exchange

Add Workspace Plugin

Remove Workspace Plugins |

o

CellOntclogy
DownSarmple
FlowMeans
Spade

TSne

BD
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Choosing R and plugins path

Preferences

Edit  workspace  Tools

& widLew
Flowjo Flle

] Mew Workspace B Table Editor ate Experiment... (£ Cell Cycle. P (@D Abeut ~

i Avd samgles... | Layout Eg '35 Plate Editor {17 Kinetics.. . & Contact Flowjo ~

1+ Create Growp... ) Preferei || Compare Populations... | Hms~ (@) instrumentation
Favigate | Experimen | Bislogy Tielp

2 5 8 ¢ 8
g8 8 L 2 ®»

=
ie
s

&=

Platforms Enterprise

)
E
®

D)l

|_| Open Engine Interaction Window Total Memory = 509.9 MB
Max Memory = 32751.4 MB

Free Memory = 284.7 MB
Local Website: | |

Local Contact: | |

|| Write default values to local preferences file

Threshold El

[} watch Sample Cache

R Path Choose...

I,’usr,flocalj‘bin,'R l

Remaove irrelevant Groups and Batched Layouts when Saving Templates
‘Open Multi-Versioned ACS files silently

Miscellaneous

FCS-Scan tool's update period 100

Action Delay (in ms)

|| Select Equivalent Parameters

Minimize Ribbon by Default

/| Scan for plugins Choose... /Applications /plugins

R Path [ Cheose... ] ‘

D Remove irrelevant Groups and Batched Layouts when Saving Templates
D Open Multi-Versioned ACS files silently
[ Minimize Ribbon by Default

Reset

g Scan for plugins Choose... I/Applicatinns,‘plugins

Choose plugin folder: locatior

Reset

e

Confidential—For Internal Use Only
BD RESTRICTED

Mi
FCS-Scan tool's updsts period 100 ‘ D Select Equivslent Parametars

Action Delay (in ms) 2000

Cancel

oK

RPath | Choose..

... [C:Program Files\R\R-3.6.0\pin\x64
[[] Remove irrelevant %mmat&

[] open Multi-Versi ACS files silently

[[] Minimize Ribbon by Defsult

[ scan for plugins { Choose... J C:\Program Files\FJplugins



r Miscellaneous

FCS-Scan tool's update period 100 |:| Select Equivalent Parameters
Action Delay {in ms) 2000
R Path Choose. CiProgram Files\RA\R -3.6. 2%bin whd

|:| Remove irrelevant Groups and Batched Lay outs when Saving Templates

|:| Open Multi-V ersioned ACS files silently

|:| Minimize Ribbon by Default

Scan for plugins Choose... C\Program Files\Flowlo 10.7. lplugins

23 Confidential—For Internal Use Only
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Installing package into ‘C:/Users/10321131/AppData/Local/R/win-library/4.3’

(as ‘lib’ is unspec, ed
--- Please select aj CRAN mirror jfor use in this session ---

trying URL 'https://cran.csie.ntu.edu.tw/bin/windows/contrib/4.3/BiocManager_1.$

Content type ‘'application/zip' length 495555 bytes (483 KB)
downloaded 483 KB

package ‘BiocManager’ successfully unpacked and MD5S sums checked

The downloaded binary packages are in
C:\Users\10321131\AppData\Local\Temp\RtmpgRcPoU\downloaded packages

cManager::install ()

& BD



When you run a Plugin

You must save the FlowJo Workspace first
— If not, prompted to save

« Many plugins take a gated population from FlowJo, uses it to run some sort of
operation or algorithm calculation producing associated derivative files, and
returns results to FlowJo.

 The derivatives files are saved in a folder, created the first time a plugin is run in
a Workspace.

 The folder is named the same as the Workspace and saved in the same location
as the Workspace.

« All subsequent plugins run from that Workspace will be saved to that same

derivatives folder. -
@ BD
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DownSample

« Selects a limited number of data points/events from a sample or gated
population

— Events are evenly distributed across parent sample or gated population >
random

— Creates a gate containing selected events

— Purposes:
« Reduce number of events for algorithm calculation

« Normalize cell number to compare distribution of populations across samples

& BD
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DownSample
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Initiating DownSample from the Workspace

Workspace>Plugins>DownSample

T i AELO s

e nn DownSample Plugin (1.1}

) DownsampleDP.Pop

=
K Flowlo File Edit l ‘Workspace I Tools Configure I @ |+|
HCawanalysistogmup ™ * Plugins vI
{+} T >
['4] Group selected samples . FlowJo Exchange
Create Rename... MNodes -
(S E’*I? Copy value to group ~ Add Workspace Plugin
oS frooula) Remove Workspace Plugins
Group
4it all Samples_- —| CellOntology |_ T.est
{H} Compensation Compensation
w {0} Master Gates I DownSample Mone
w @ Singlets
5 Lymphocytes FlowMeans
- 0 Live Spade
77 DownSample of Live
TSne
Name Statistic #Cells | *STIM
@) w LD1_NS+N5_ADL_exp.fcs 250342 N5+N5
w G Singlets 92.2 230744
w ) Lymphocytes. 95.9 221311
w G Live 96.2 212865
77 DownSample of Livi
2.35 5000

Create a gated sub-population of events that
are evenly distributed in the parent population

Mumber of events

Population name | |

I ST

| Cancel

¥
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tSNE

« T-Distributed Stochastic Neighbor Embedding (tSNE)
— An algorithm for performing dimensionality reduction

— Allows visualization of complex multi-dimensional data in fewer dimensions while still
maintaining the structure of the data

Full Gating Path
Lymphocytes/DownsampleDP.Pop/Q3: CD3+ , CD19-/Q3: CD4+ , CD8-/CD127-CD25+
Lymphocytes/DownsampleDP.Pop/Q3: CD3+ , CD19-/Q3: CD4+ , CD8-
Lymphocytes/DownsampleDP.Pop/Q3: CD3+, CD19-/Q1: CD4-, CD8+/CD127-CD27+
Lymphocytes/DownsampleDP.Pop/Q3: CD3+ , CD19-/Ql: CD4-, CD8+

Lymphocytes/DownsampleDP.Pop/Q1: CD3-, CD19+/IgD+

}» Lymphocytes/DownsampleDP.Pop/Q1: CD3-, CD19+

M| Lymphocytes/DownsampleDP.Pop/Q4: CD3-, CD19-/CD56+/CD197+
|F]Lymphocytes/DownsampleDP.Pop,/Q4: CD3- , CD19-/CD56+

| |LymphocytestownsampleDP.Pop

tSNE_Y_P_20_E_200_| 550 T_0.5

Maaten and Hinton (2008). “Visualizing data using t-
SNE.” Journal of Machine Learning Research, 9:
2579-2605.

' ' ' v
RSP, < BD
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tSNE

Workflow

- Downsample, Concatenate, tSNE, Gate/Cluster, Explore

BD RESTRICTED

Initiating tSNE from the Workspace

s~ AUANELG®A.

Flowjo File Edit lWorkspacel Tools Configure

{+} [%] Copy analysis to group AlB -:E

[11] Group selected samples
Create Rename... Nodes

Group... < Copy value to group ‘ =

Groups

Populati

Plugins vI o

FlowJo Exchange

Add Workspace Plugin

ledian
-

INAWNEN

Statisti
Remove Workspace Plugins i
e

| VRSS!

o Freq.
o

v

Keywords
-

Iterations — Maximum number of iterations the algorithm will run.

Group
ikl S“"’Ie? -l CellOntology |— ILES
{E} Compensation ‘Compensation
w {7} Master Gates DownSample None
w 2 Singlets
» G5 Lymphocytes FlowMeans
w @D Live Spade
77 DownSample of Live
TSne
Name | Statistic | #Cells | “STIM | *Condition |
w LDI_NS+NS_AD1_exp.fes 250342 NS+NS 1
w @ Singlets 92.2 230744
w () Lymphocytes 95.9 221311
p D Live 96.2 212865

A O O Choose Selected Parameters

Select multiple parameters by pressing and holding the
shift key or taggle items by holding cmd/ctrl keys

[Comp-PacBlue-A :: CD8

. .
Prefix for tSNE Parameters: | {SNE

Iteraticns:

Perplexity: 'W

Eta {learning rate}. 200

Theta: 0.5
Force Recalculation: [
Generate Movie [g Iterations per Frame: 5

Limit Duration: |:| to 5 Hours ~ ‘

Help | Movie of Previous TSne Run

| close [ Choose Selected Parameters |

Perplexity — Perplexity is related to the number of nearest neighbors that is
used in learning algorithms. In tSNE, the perplexity may be viewed as a knob

that sets the number of effective nearest neighbors. The most appropriate
value depends on the density of your data. Generally a larger / denser
dataset requires a larger perplexity.

& BD



tSNE
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= N MHANELO® &
Flowe ~ File  Edit  Workspace  Tools  Configure A0 ?E
7 =] é\* - — A sansserif~ | m [T )
e == \ S ® . +@
Edit Reset Column Hide Show Compensation Hide Hide Derived S Diagnostics  Extra
Columns... Widths Stats Nodes Platforms Parameters ~ ~
Settings ‘ Fent Power
Group Size | Role
{0} All Samples 5 Test
{H} Compensation o ‘Compensation
w {1/} Master Gates 5 None
w (D Singlets
w G5 Lymphocytes
w G Live
w G CD3+
Name Statistic #Cells | *STIM *Condition |
» LDI_NS+NS_AOL_exp.fes 250342 NS+NS. 1
p LDL_NS+PI_CO1_expfcs 229585 NS+ Pl z
p LDL_PI+NS_BOL_exp.fcs 262774 PI+NS 3
p LDL_PI+PI_DD1_expifcs 244977 PI+PI 4
« concat_L_LD1.fcs 20000 *Condition
%, Spade.2151145
w GO Singlets 100 20000
w 2 Lymphocytes 100 20000
& Live 100 20000

tSNE_Y_P_20_E_200_1_550_T_0.5

Sample Name | Subset Name |Count
concat_1_LD1.fcs |Q3: CD4+,CD8- 12057
concat_1_LD1.fcs |Ql: CD4-,CD8+ | 3504

W/ concat_1_LD1.fcs |CD3-HLA-DR- 2033
[W[concat_1_LD1.fcs |Live 20000
20 =

0=

-10 -

e
20

O

tSNE_X_P_20_E_200_I_550_T_0.5

Creates two new derived parameters from user selection, optimized in such a
way that observations/data points which were close to one another in the raw
high dimensional data are close in the reduced data space.

& BD



tSNE
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tSNE_Y_P_20_E_200_1_550_T_0.5

tSNE_Y_P_20_E_200_1_550_T_0.5

All Concatenated Events

| i
-

-l

i

tSNE X P 20 E 200 | 550 T 0.5

Gating

Icontrol
25.0

Stim3
stm1 | Stimz | 250
250 | 250

o
=z
=
)
';. 3
£,
g
%
j=8 -
o
Stim1l

*Condition

Control
bt}
O‘
L
20= ‘. g‘ 20 +
r I 2
» <
(=]
0 S
1 ¥
: S
|
BLE \ e, 19
>—\
w
z
T T T ]

Stim2

Stim3

tSNE_Y_P_20_E_200_1_550_T_0.5
e

tSNE_X_P_20_E_200_|_550_T_0.5

tSNE_X_P_20_E_200_|_550_T_0.5

tSNE_Y_P_20_E_200_I_550_T_0.5

<.,

tSNE_X_P_20_E_200_I_550_T_0.5

T
Bt}

T
0

T
20

tSNE_X_P_20_E_200_I_550_T_0.5 I

&
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An example of analyze data through
plugins

Clean up - down sample (optional) > concatenation (optional) - Visualization (ex. tSNE)
— Clustering (ex. Phenograph)

4
} Coimnp-PE-Cy5-4 Comp-APC-H7-4 Comp-PE-Cy7-4 Comp-FE-4 Coimnp-Lxd8a-4
chzg HLA-DRE [FNg Perforin p-ERE1_2
(]
SI 100
=]
M
"
=
2
‘% 50 — >
o L
g =z Comp-Ax700-4 Comp-PE-TsRed-4 Comp-PacBlue-Ai
(¥p) cD3 cDd4 cDg
; L + . .
= B o M ,ﬁ'
—————1—— o, B S
0 0 60 a 120 st e i %“f‘ >
tSNE_of_concat_1_10.fcs_1 LY
concat_1_10.fcs
~- | . =
Ungated
12000 =

&7
Confidential—For Internal Use Only tSNE X Y B D
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Discovery workflow using
tSNE/Phenograph

“ClHiHMOELO®M h G h
‘ Flowlo File Edit Worspace Tools Configure RO?E P e n o ra p
&) copy anaysis 1o group @ :‘ 0; | 4% Prugins v | o . . . . . .
lﬁ'lw-ww- S Identifies subpopulations in high-dimensional single-cell data.
R Copy value 1o grove v fes i ) ;
£ w L) I R PhenoGraph is a computational method that was developed to
Jroup Sex
® az ot cioe =~sees |- | avoid the disadvantages of manual gating.
& Q3: CD4+, CD8- FlowS0M
e A PhenoGraph (1.1) *
A Compenastion e s ph is a ithm that robustly partitions high-parameter single-cell data into
_,(") oo Prenograph L‘“ N o pically distinct ons. First, it 5 nearest graph to capture the phenstypic
Name [ Statstc 2 Phenograph relatedness of high-dimensional dsts points and then it spplies the Louvsin grsph partition slgorithm to
v concat_1_10.fcs dissect the nearest-nei graph into p pi i
34, Prenograph_K30_6F33F0
84, tSHE_of_concat_1_10.fce Please select your input parameters:
84, tSNE_of_concat_1_10.fce P "
# PhenoGraph 08559329 Modularty
D2 9.96 1185
@ NS_NS 250 3000
@ nsh 250 3000
@ Phenograph_K30_6F33F0 953 1144
€ Phenograph_K30_6F33F0 398 477
@ Phenograph_K30_6F33F0 224 269
@ Phenograph_K30_6F330 962 1188
@ Prenograph_K30_6F33F0 861 1023
@ Phenograph_K30_6F33F0 255 306 t5NE_of concat_1_10fes 1
€ Phenograph_K30_6F33F0 780 938 t3NE_of_concat_1_10fes 2
€ Phenograph_K30_6F33F0 114 137 Phennsranh K201 AF33RE0 h
@ Phenograph_K30_6F33F0 740 888 K
@ Phenograph_K30_6F33F0 273 28
€ Phenograph_K30_6F33F0 135 1618 Run ID antn
@ Phenograph_K30_6F33F0 160 1821
€ Phenograph_K30_6F33F0 455 547 v Save the R script and cutput messsges
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Cell clustering

* In this case, 16 clusters were identified
based on Phenograph algorithm among
comparative parameters

@ Transform of concat_1_10.fcs: Phenograph_K30_6F33F0 — ] x

Name: [Phenogragh K30_SF39F)|

15K o

1.0K

aminnnim

Phenograph_K30_8F33F0

o
=

f, Formula ¥ |
3L Scale &
Scale Linear | Min 05| Max 175
i Transforms ¥ |
Help oK Cancel

Confidential—For Internal Use Only
BD RESTRICTED

NC i ENELe

Flowlo File Edit | Worspace Tools  Configure A ?E
{+} [®)] copy anatysis to group .‘ .H_ " Plugins v
[] Group selected samples: # Inspect.. 2
:::: ¥ Copy value to group e me "D:E Statistics | Keywords
f - -
Groups Fopulations
Group Size  Role
e reUTT n
€5 Q2: CD4+, CDE+
75 @3: CD4+ , CDB-
%) Q4: CD4-, CDB-
{@E} Compensation Compensation
{7} furthur analygis Mone
.. 4
Name Statistic #Cels SDATE tag
+ O ~ concat_1_10.fcs 12000 18-JAN-2013 tag
* 34, Phenograph_K30_6F33F0
B4 tSNE_of_concat_1_10.fcs_1
B4, 1SNE_of_concat_1_10.fcs_2
ii? PhenoGraph 0.8659329 Modularity
) NS_NS 250 3000
&) s Pl 25.0 3000
) Phenograph_K30_6F33F0_1 953 1144
&) Phenograph_K30_6F33F0_2 3.08 ATT
) Phenograph_K30_8F33F0_3 224 269
2 Phenograph_K30_6F33F0_4 9.62 1155
) Phenograph_K30_6F33F0_S 861 1033
) Phenograph_K30_6F33F0_6 255 308
%) Phenograph_K30_6F33F0_7 7.80 936
) Phenograph_K30_6F33F0_8 1.14 137
) Phenograph_K30_SF33F0_% T.40 888
2 Phenograph_K30_6F33F0_10 273 328
) Phenograph_K30_6F33F0_11 135 1618
) Phenograph_K30_6F33F0_12 16.0 1921
) Phenograph_K30_6F33F0_13 456 547
) Phenograph_K30_6F33F0_14 230 278
) Phenograph_K30_6F33F0_15 21 253
2) Phenograph_K30_6F33F0_16 5.92 711
) PIHNS 25.0 3000
) PLPI 25.0 3000

& BD



Apply Phenograph clust

BD RESTRICT

tSME_of_concat_1_10.focs_2

Overall

tEME_of_concat_1_10.fcs_1

Sample Name Subset Mame Court
cancat_1_10 fos| Phenograph_K30_BF33F0_16 | 711
coneat_{_10.fos| Ph h_k30_BF33F0_15 | 263
concat_{_10.fes|F _K30_GF33F0_14 | 376

_10 fos| Phenograph_K30_BF33F0_13 | 547
conat_{_10.fes| F _K30_GF33F0_12 | 1931
cancat_1_10 fos| Phenograph_ka0_BF33F0_11| 1618
coneat_{_10.fos| Ph h_k30_BF33F0_I0 | 328
concat_{_10.fes|F K30 GF33F00 | 888
coneat_{_10.fos| Phenograph_ki0_6F3F0_8 | 137
conat_{_10.fes| F _K30_GF33F0_7 | 936
cancat_1_10 fos| Phenograph_K30_GF33F0_6 306
oneat_{_10 fos| Ph h_k30_BF33F0_6 | 1033
concat_{_10.fes|F _K30_6F33F0_4 | 1155
coneat_{_10.fos| Phenograph_k30_6F3F0_3 | 260
conat_{_10.fcs| Ph h_k30 BF33F0_2 | 477
concat_1 _10.fes| F _K30_6F3IF0_1 | 1144
coneat_{_10.fos| Ungated 12000

NS+NS

Under
different

conditions

.
o
100
8 .
S .
i
o N
. - " b
i ’
g
3 0 =
ul -
uGJI
u .
¢
-
o
T T T T T
[ an 60 a0 120
tSME of concat 1 10.fcs 1
P
£
o
i 100 =
2
=]
T
)
o
i1
Z
g 50 =
K
w
=
]
o
T
[ a0 60 a0 120

tSME_of_concat_1_10.fcs_1

ers to tSNE map

tEME_of_concat_1_10.fcs_2

»
| 100 = -
LI
|
|
] 50 =
|
0+
T T T T
30 1] an 120
1=ME_of_concat_1_10.fcs_1
[
[
o
tnl 100 =
2
o
T
o
A
i
c
3 50 =
)
w
=
]
o4 .

tSMNE_of_concat_1_10.fcs_1




Additional Plugin Resources

The Flowlo Exchange
http://exchange.flowjo.com/

Documentation
http://docs.flowjo.com

Future plugin releases «  Search for Plugins - pages describing
Featured plugins plugin setup and functionality
Updates

Developer documentation

Scripts

& BD
Confidential—For Internal Use Only Y
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http://docs.flowjo.com/
http://exchange.flowjo.com/

FlowJo Exchange Plugins

Apps that extend the functionality of FlowJ]o

Pre-processing Visualization Clustering Interpretation
+Dig Deeper
Downsample tSNE FlowSOM ClusterExplorer
IndexSort FItSE Phenograph HyperFinder
FlowAl UMAP flowMeans
FlowClean EmbedSOM X-Shift
AutoGateCategorical ViolinBox
[ NON ) *unsaved* 25C_CYTO.wsp
i E L @®
FlowJo File Edit Workspacer Tools Configure I @ ? ,‘"E],

[.}] Copy analysis to group ) “‘V‘[',‘ Plugins v
{+} noR < B0
[ L .

Hi] Group selected samples FlowJo Exchange
Rename... tSNE  Nodes

v

Create

Group...
p. _\‘wf Copy value to group Add Workspace Plugin

Populati
Sitoups At Remove Workspace Plugins ""“
Group
{7} All Samples AtocareCatennrical Test w
= utoGateCategorica
BD RESTRICTED w 10} 25C fcs 9 T
- ™) Sinaletc Calilratimm




High Parameter Analysis Workflow

for Discovery ‘ \

BD RESTRICTED

A
I

cleanup 7_

concatenate

HP Flow

dimensionally-

reduce
Data
cluster Analysis
gate
Data Sort
: Analysis Populations
comparisons

dig deeper

& BD



Cleanup Gate

remove doublets, dead cells and debris

Hi cleanup

concatenate

dimensionally-
reduce

cluster
gate
comparisons

dig deeper

BD RES R?{T

o
ek llaiedd

FJComp-BB515-A :: CD45RA

—103 0 103 104 10

FJComp-BV480-A :: CD3

Full Stained_D1.fcs
MyeloidOrLymphoid
82431

* Focus on a lineage or
compartment of interest

Eﬁ:search Use Only. Not for use in therapeutic or diagnostic procedures.

5

Singlets

59.4

Single Cells

FSC-A

X
FsCc-w

FSC-A

: X
| ssc-a

FJComp-BUV395-A :: CD45
X

SSC-A

FJComp-APC-Cy7-A :: HLA-DR
X

SSC-A



DownSample

normalize the number of events contributed

‘Hi cleanup

D concatenate

dimensionally-
reduce

cluster
gate

comparisons .

dig deeper

BD RESTRICTED

*unsaved* 25C.wsp
A diHNELOw

Flowlo  Flle  Edit  Workspace | Tools  Configure

RO ?E

[&] Copy analysis 1o grau "7 Nodes ~
{+} Py analy: group g, 2 \

[] Group selected samples 2 Plugins ~

000
00

DownSample Plugin (1.1)

Create Rename... ISNE S K re
Group... 4 Copy value to group o inspecr,,, | US| Kewpords
Groups Populations
Group size  Role
{77} Al samples 5 Test
w {7} 25C fcs 5 Test
@ Singlets
w 5 Single Cells
w @ Leukocytes
- @ CDas+
@ Grans
w GO MyeloidOrLymphoid
1 DownSample of MyeloidOrLymphoid-
@ 8 Cells
@ CD14+
- @ CD14-
Name | statistic | #Cells |
O | w Full Stained_D1.fcs 343986 '
w @ Singlets 59.4 204447
w & Single Cells 97.7 199788
w @ Leukocytes 99.0 197846
w & CD45+ 98.5 194913
€D Grans 57.1 111380
w & MyeloidOrLymphoid 423 82442
I DownSample of MyeloidOrLymphoid-MorL
D B Cells 7.49 6173
& D14+ 17.7 14585
» @ CD14- 82.3 67856
D MorL.Pop 36.4 30000

4

Create a gated sub-population of events that
are evenly distributed in the parent population
Number of events 30000

Population name MDrLf

Selects equidistant events across acquisition time parameter

& BD



Concatenate

merge events from all samples into a single file

 New keyword-based parameters can be created when concatenating,

| cleanup allowing the separation of samples and/or experimental conditions
~- concatenate add metadata —
*Timepoint & *Tissue
dimensionally- 1000000
reduce 100000 | | =
o
., 10000 | I I S
cluster —= ——» E
L 9 1000 =
ol 1
gate 100
10
\ comparisons 1

dig deeper

BD RESTRICTED



Dimensionality Reduction

creates new derived parameters

* Allows visualization of complex multi-dimensional data in fewer

cleanu
P dimensions while still maintaining its higher order structure

concatenate

dimensionally-
« Events with a similar multi-

®

reduce

> dimensional expression pattern
cluster = group together within the

4! dimensionally reduced data
gate space

comparisons

& BD

dig deeper

BD RESTRICTED



Dimensionality Reduction Options

+ t-Distributed Stochastic Neighbor Embedding (tSNE)
» Fast Fourier Transform-Accelerated Interpolation-based t-SNE (FitSNE)
« Uniform Manifold Approximation and Projection (UMAP)

tSNE Y
FitSNE Y
UMAP Y

tSNE X FitSNE X UMAP X

BD RES R%‘Tﬁgsearch Use Only. Not for use in therapeutic or diagnostic procedures. I



What to Dimensionally Reduce?

depends on the panel and experiment

« Focus on a subset to gain detail and resolve changes across conditions
cb45+ —» (CD15- —>» (CD14- — C(CD19/20- —>» (CD56- —> (CD4-

Mondeftes &4

B

NK Cells Cells

BD RES R%‘Tﬁgsearch Use Only. Not for use in therapeutic or diagnostic procedures.



3™ Parameter Color Maps

CDASRA s B

BD RES R%‘Tﬁgsearch Use Only. Not for use in therapeutic or diagnostic procedures.



1

FIComp-BV421-A :: CD57

"
~ LA
FJComp-BV480-A :: CD3

Clustering

creates populations

' FJComp SBVS70-A . CDA

cleanup
FJComp -BV650-A :: CD15
concatenate %
>
- - UJ
dimensionally- 3
reduce N
FJComp- BB/90-A :: cnas
/
C@ O\ WK
cluster FiComp-BUV395-A :: CD45
tSNE X ) \
— gate
comparisons
“F)Comp-BUVET5A - IgD
dig deeper Y . AN oS
BD RES R?{T%:search Use Only. Not for use in therapeutic or diagnostic procedures. = FJComp-BUV805-A :: CD14 : * FJComp PerCPCySS _A - CD8



Gate on Keyword Parameter

to pull apart samples and/or experimental conditions

cleanup
4.0K = I
D concatenate b
. . E 3.0K = PID4 20.0
dimensionally- 3 i3 200
reduce O k- u 20.0
200
1.0K =
) cluster
& : w
= gate 0 2.0K 4.0K 6.0K

*Patient ID

comparisons

dig deeper

BD RESHRIRERarch Use Only. Not for use in therapeutic or diagnostic procedures.




Query Gate w/in tSNE

to identify complex phenotype of a node or region

|| cleanup
D concatenate

dimensionally-
reduce

cluster

gate

comparisons

dig deeper

200

150 =

tSNE 'Y

A
100 =

50 =

:

50 100

T
150

tSNE X

T
200

Sample Name

Subset Name

Count

I

AN,

AN

STPARS A T CDIZT

STPBVAL A CO57

N

FIComp-AFC-Cy7-A - HLA-DR

FiComp-BV480-A 1 €03

[ Nl

&

FiComp-APC-R700-A 1 CO56

FIComp-BVE70-A 1 CD4

AL VAN

TlEorp GRS 15 A COASRA

FlComp-BY650-A : COIS

SN

[N

FlComp-B8630-A - CDBd

FIComp-BY711-A 11 CD27

AN

| AN

FComp-BBEE0-4 . CO195

FIComp-BV7S0-A 1\ C020

UPSDN

=~

FComp-BE730-A o2 CO38

FIComp-BV786-A ;. CD1S7

g

:

concat_1_MorL.fcs | Query 2722 - B
concat_1_MorL.fcs | Ungated 150000 FICorp-BUVIS5-A & CD45s FiComp-FE-A 11 CD11c
lw@auey 0 1a e R R
&5 PID1 43.2 | | ‘
D PID2 4.59
FIComp-BUVSE3-A 2 CD1S FiCorrp-PE-Cy5-A :: CD123
&5 PID3 0.51
&5 PID4 25.2 | | | ‘
& PIDS 26.6

BD RESTR{TRRsearch Use Only. Not for use in therapeutic or diagnostic procedures.

FiComp-BUVE15-A :: IgD

FCarrp-PE-Cy7-A 11 CDZ5

AN

s

FComp-BUW737-A :: CDB4

o BUVECS A CDI3

FCamp-ParC POy 5-A 1 CDB



Cluster Explorer

interactive population phenotype identification

e e Cluster Profiles: Full Stained_D1.fcs
Cluster Node FlowSOM

Cluster List

cleanup

concatenate

% ® Means @) Medians

dimensionally- 5
reduce =
cluster EEE==sges
gate -
III]'QI\-
) % .
comparisons
\ NI L - -J’
resticten 0110 deeper : S e S




Cluster Explorer

and comparison

cleanup
concatenate

i

dimensionally-
reduce

cluster

gate

comparisons

dig deeper

BD RESTRICTED

"e Cluster Profiles: Full Stained_D1.fcs
Cluster Node FlowSOM

Cluster List

FlowSOM.Pop2 m
FlowSOM.Pop3

FlowSOM.Pop4

FlowSOM.Pop 5

FlowSOM.Pop6

FlowSOM.Pop7

FlowSOM.Pop8

FlowSOM.Pop9
(FlowSOM.Pop10 |

2 %
SR

1\‘0"

2,
%,

!‘oﬁ
&
@')
&
@
&
0‘9‘)

%%%%%%‘%%%%%%‘o%

Cluster Node FlowSOM

2

% %

Means @) Medians

Cluster Node FlowSOM

tSNE_0_2

9,9,
A -t

« Show Unselected

Grey @) Faded



HyperFinder

generate sort gates for isolating events with a complex phenotype

[ ] Select sorting parameters

Max number of gates:
8
C|eanup Fomeanre e ) -— F— S—
o B -

Parameters to use.

Fosed e #17 COT6 v €01 eind gain #3 €036 w COI4 Foued gate ¥ COASRA W CBIT [ g 447 F5E-A v €020
Racat=i 995622, Fruckions 0.0 4G5S, Fme0 038334 Racall=0 035622, Precson =0, Q2602 Fm e 053435 Fuacal=0 393241, Fracksan=0 713542, Frvm0 830508 Rocl=i) 453343, Frecision =0 BZ5343, Fm=0 301840

concatenate

dimensionally-
reduce

o gote 97 COASRA EB45 o go 38 CB177 v COASHA
P10 34924, Pratisione 957542, Fem 950031, AT H45 9465, Prciion = B5S611, Fie) S50764
~

cluster

Initial polygon construction mode
° nvex polygons.

Hyper—rectangle
Downsampling limit

343,986 ©
gate

03 3

cancel (NG
comparisons

e

BD RESTRICTED d|g deeper



Export to FACSDiva

creates a Diva experiment template --> sort the population of interest

ece 25C_CYTOwsp
e i L&~ e @ Export to FACSDiva
CI e an u Fowe  Fle Bt | Workspace | Tools  Configure B O 7 [} [Createanew FACSDIa experiment or modify and existing
p 8] Copy analysis to groun ) %2 Plugins v © Create a new experiment Modify an existing experiment |
{+ e mew A
[i] Group selected samples # Inspect...
Create Rename... -
i 25C fcs Flow)o Export
Group.. . Capy value to group Statlstics | Keywords ‘ wlo Exp ‘
(=03 I 5 THE h Select the Diva iment to v
concatenate [oow S o
{7} All Samples 129 Test ‘s?lm Folder | B
» {0} 25Cfes 50 Test
{E} Compensation o Compensation  ciect the autput directory for the new
{T} Concatenated 7 None
) i » {7} flovMeans Pops 39 None ‘!Users,‘ 10201371/Documents  FlowData/BD/ 25C | B
» {7} FlowsOM Paps 39 Nene
Imensionally-| e s None e g
{T} Phenograph Pops 39 None lect the gates to export :
. = [V Ful Stained_o1.fes Gate hierarchy for selected..
re d u Ce Name |__Statistic | #Cells | *Patient|D ¥ [ HyFi_CD4 vs CD8 targe :'lec':;m :Z"m‘;';s
) w Full Stained_D1.fcs N 343986 1 yFi_CD4 vs... FIComp-BV...
'Q Clusterixp  Col s8C : HyFI_CD195 ... FIComp-BB..
':‘Hv ot Py " v HyFi_CD16 vs CD3 target=1_FlowSOM_2 runiC
perfinder  paste v N
& HyperFinder oo g Done: Final .. v [ HyFi_CDS6 vs CD14 target=1_FlowSOM_2
P @D HELCDAYs d ol 0.020 59 v [ HyFi_CD45RA vs CD13 target=1_FlowSt
» 9 HyFi_CD16 eywor 12.2 42023 v HYFI_FSC-A vs CD20 target=1_Flow!
C U Ste r v @S’F‘-C"w | f\dd Stapnstlc... from CSV/CLR KE 2.23 7686 v [ HyFi_HLA-DR vs CD45RA target:
- HyFi_lgD mpaort Parameters from 744 5721 v o _
- D HyFLC 720 e HyvFi CD94 vs CD14 taraet='
w 5 HyE  Inspect... £ 98.1 4040
@I } 577 3946 Choose the plot style for new p
w & Copyvalue to group i 87.7 3462 © oot plars
w Copy analysis to group THG 99.4 3440 Density plots
g a e = 100.0 3439
w G Singlets. Select Equivalent Nodes O ¥%E 59.4 204447 Other Op
- @éi)ﬂgle Ce  Reset Column Widths 97.7 159788 Apply compensation and scaling to all files in experiment
Leuko. S 99.0 197846
Y @ cogmecarch for FCS files. 0B5| 194895 Only display the last population gate
@
: 15.4 30000 Status
N @ Import from FACSDiva I~ =
port gates and compensation to a FACSDiva experiment |
con Iparl sons « @1 Export / Concatenate POpuiavons estr oo ey peast.
'
¢ BifurGate - :
¢ Derive Parameters... 8D 7.49 6174 |_| Cancel || Export to FACS Diva
€ Open Parent Folder(s)... 17.7 14579
w Eorcarae= 82.3 67835

BD RESTRICTED dlg deeper



Summary

FlowJo Plugins facilitate interaction with bioinformatics programming environments,
@2 and use of algorithmic tools by bench scientist with limited bioinformatics experience.

Employing plugin tools in the proper workflow allows for discovery of complex,
potentially novel populations.

Integration between BD FACSDiva and FlowJ]o enables transfer of gating information
between acquisition and analysis software, and sorting of cluster populations using
computationally derived sort gates.

BD Rhapsody with AbSeq & SeqGeq provides a full multiomic solution for single cell
analysis.

& BD
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Thank you!

BD, the BD Logo and [insert selected additional brands in alpha order] are trademarks of
Becton, Dickinson and Company. © [current year] BD and its subsidiaries. All rights reserved.
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