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The FlowJo v10 Workspace

An interface to organize your data and initiate actions
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Action Toolbar

Groups and
Group Analysis

Samples and
Sample Analysis

[ JoN ] *unsaved* My Analysis.wsp
P are | i A L®
Flowlo File Edit Workspace Tools Configure . O ? |+'|
‘+'| New Workspace Q Table Editor t ./ Annotate Experiment... ﬂ, Cell Cycle... | 4| Proliferation Medeling...
4{|' Add Samples... L Layout Editor -:dd rﬁ Plate Editor Kinetics... .
{#] Create Group... () Preferences... Keyword D Compare Populations... Hf,lp
- Navigate Experiment Biology
o Croup Size  Role
{7} All samples 45 Test
T} *STIM = NS+NS 5 Test
4T} "STIM = NS+PI 12 Test
{7} *STIM = PI+NS 5 Test
{7} *STIM = PI+PI 12 Test
47} All Stain 20 Test
4B} Compensation 12 Compensation
{73} FMOs 14 Controls
w {1} Master Gates 46 None
w 5 Singlets
w & Lymphacytes
- @D Live
= av
Name Statistic | #Cells | *PID & “STIM_|| WELLID
™| O p LDL_NS+NS_ADI_expfcs 250342 LDL  NS+NS AL
([l w LDI_NS+PI_CO1_exp.fcs 229585 DL NS+PI co1
w & Singlets 92.6 212691
< w & Lymphocytes 933 198508
* w &0 Live 97.9 194256
- ) CD3+ 79.8 155003
[3 ) Q1: CD4- , CD8+ 189 29349
D Q2: CD4+ , CD8+ 0.64 994
» D Q3: CD4+ , CD8- 78.4 121645
@) Q4: CD4-, CD8- 2.01 3123
(117 p LDL_PI+NS_BO1_exp fcs 262774 LDL  PI+NS BOL
(Ol p LDL_PI+PI_DO1_exp.fcs 244977 LD1 Pl+PI DOL
(@) p LDZ_NS+NS_ADZ_exp.fcs 330780 LDZ  NS+NS ADZ
O p LD2Z_NS+PI_C02_exp.fcs 286306 Loz NS+PI coz
()17 p LD2_PI+N5_BO2_exp.fcs 279202 LD2  PI+NS BOZ
(11 p LD2_PI+PI_D02_exp.fcs 275465 LD2 Pl+PI DOZ




The Action Toolbar

Allows visual navigation of workspace functions

o Static Preferences_&
Application Toolbar Documentation
Button
| JON | / *unsaved* My Analysis.wsp
.*ﬁr‘ AU A EHL® Tabs
Flowlo File Edit Workspace Tools Configure I/ RO ?lE
[;}]Cuwanalysistugruup . Plugins ~
y i @ % 2 M AA
Bands of { } [|] Croup selected samples I . Z Inspect... - - fé - \
Actions =—p| Create Rename.. 1SNE  Nodes Add Median CV  Freq.
Group... 1§ Copy value to group v Statistic... ~ v of ~ Kemturds
Groups Populations Statistics

« Tabs group similar Bands together
« Bands group similar Actions together
« Mouse-over an action button - tooltip + hotkey
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Importing Data

Drag-and-drop files into Samples Pane, or click Add Samples

“ar

Flowlo Edit Workspace Tools Configure

|¢" Mew Workspace Tab

rfs Plate Editor

{+} Create Group... Keyword

Navigate Experiment

Croup Size  Role

£+ All Samples

{H} Compensation Add o
Samples

Name Statistic

#" Annotate Experiment..
+t
Add

Biology

“

Test

Compensation

#Cells

Drag Samples Here
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*unsaved* My New Analysis.wsp

Ac N HANERL®

Flowjo File Edit Workspace Tools Configure I O :’ |‘ |
[i-) Wew workspace | [=] Table Editor /" Annotate Experiment...
.q_\' Add Samples L Layout Editor -:dclt ['%2 Plate Editor
{4} Create Group... U Preferences... Keyword
~ Navigate ~ Experiment
Croup Size  Role
{71 All samples 46 Test
{HE} Compensation 12 Campensation
{7} My Data 46 Test
MName | Statistic #Cells
Bead Comps_DR APC-H7_F04_exp fcs 18907
Bead Comps_ERK A488_F06_exp.fcs 24114
Bead Comps_IFN PE-Cy7_FO7_exp.fcs 30000
Bead Comps_Perforin PE_FO8_exp.fcs 19212
Bead Comps_US Beads +FP_FO5_exp.fcs 30000
Bead Comps_US Beads No FP_F09_exp fcs 10290
Bead Comps_4 PE-TR_FO1_exp.fcs 19202
Bead Comps_8 PB_FO2_exp.fcs 14969
Bead Comps_38 PE-Cy5_F03_exp.fcs 17603
Cell Comps_AARD_EO1_exp.fcs 145743
Cell Comps_CD3 A700_E02_exp.fcs 129537
Cell Comps_US Cells_E03_exp.fcs 158360
FMOs NS+PI_No CD4_C12_exp.fcs 219336
FMOs NS+PI_No CD8_C11_exp.fcs 269027
FMOs NS+PI_No DR_CO7_exp.fcs 281200
FMOs NS+PI_No IFN_CO08_exp.fcs 249824
FMOs NS+PI_No Perf_C09_exp.fcs 276464
FMOs NS+PI_No p-ERK_CLO_exp.fcs 254708
FMOs NS+PI_No 38_C06_exp fcs 286676
FMOs PI+Pl_No CD4_D12_exp.fcs 236726
FMOs PI+Pl_No CD8_D11_exp.fcs 258852
FMOs PI+Pl_Mo DR_DO7_exp fcs 314537




Group Pane
Groups act as folders to organize samples and initiate actions
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GCroup Size  Role
{7} All samples 46 Test
{7} *STIM = N5+NS 5 Teet
{0} *STIM = N5+PI 12 Test
{7} *STIM = PI+NS 5 Test
{1} *STIM = PI+PI 12 Test
{7} All Stain 20 Test
{H} Compensation 12 Compensation
{7} FMOs 14 Controls
w» { ./} Master Gates 46 MNone
w 53 Singlets
- 2 Lymphocytes
- &5 Live

The Group area lists all groups in the workspace, # of
samples in each Group (Size) and the Role of that group

Groups allow for master gating of multiple samples >
Group-applied analysis gains the group color

Groups can be used for batch reporting multiple samples



Creating and Editing Groups

Click the Create Group icon
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v+

Create
Group...

Type a Name
Set options
Click Create Group

Drag-and-drop adds
samples to the group

Double click on an existing
group to edit its properties

[ NN Create Group
Appearance
Name My New Group Calor . Style Bold-ltalic E

Role:  Test B

Parameter Key:

Sample Inclusion Criteria
Live group

Include samples that use the following staining: Multiple

Synchronized

Dead, HLA-DR, p-ERK1_2, Elank, CD3, Perforin, CD38, IFNg, CD4, CD8

Keyword - = E Choose...

More Choices Fewer Choices

Show all keywords in menus

With reference to samples in another group:

| Only choose from
g samples in Group (No specified group) E
© Also include all

Assignments
Add Keyword : With Value :

Add Keyword : With Value :

Help with Groups Apply Changes Close



Sample Inclusion Criteria

Specifies which samples are automatically included in a group

« A “Live group” automatically
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includes samples based on
the user-defined sample
inclusion criteria

These criteria can include
characters in the $FIL field
(File Name) or any other
combination of keyword
attributes

[ ] [ ] Modify Group

Appearance
Name *STIM = PI+NS

Role: Test a

Color .

Parameter Key:

Style  Bold

Sample Inclusion Criteria
e [7] Live group

Synchronized

Include samples that use the following staining: Multiple

Dead, HLA-DR, p-ERK1_2, Blank, CD3, Perforin, CD38, IFNg, CD4, CD8

*STIM = -

More Choices Fewer Choices

With reference to samples in another group:

" Only choose from . o
samples in Group (Mo specified group)

© Also include all

a PI+ NS Choose...

Show all keywords in menus

Assignments

Add Keyword : With Value :

Add Keyword : With Value :

Help with Groups

ﬁ Close Create Group




Samples Pane
Lists all samples within the selected group

Name | Statistic | #Cells | PID | “STIM WELL ID
p LDL_NS+NS_AO1_exp.fcs 250342 LD1 NS+ M5 ADL
w LDL_NS+PI_CO1_exp.fcs 229585 LD1 NS +Pl col
- 53 Singlets 926 212691
- 2 Lymphocytes 93.3 198508
- &5 Live 97.9 194256
- 05 CD3+ 79.8 155009
p D QL CD4-, CD8+ 18.9 29343
¢ Q2: CD4+ , CD&+ 0.64 993
p D Q3 CD4+, CDS- 78.4 121644
& Q4: CD4-, CD8- z.01 3119
p LDL_PI+NS_BO1_exp.fcs 262774 LD1 Pl+ NS BO1
p LDL PI+PI_DOL_exp.fcs 244977 LD1 Pl+PI D01

« Displays sample-level gating analysis hierarchy

« Statistic and #Cells columns are displayed by default

« Additional Keyword attribute columns can be added
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Keywords

Sample-level descriptive metadata

« Within the workspace,

W adir RN

Flowla File Edit

si5 to group

Tools

keywords can be:

[..] Cop
+
b [4]

Group selected samples

i @

Configure

Plugins

./ Inspect... 2 \

RO E

— Added
— Displayed
« Keywords are used to:

— Organize and sort
samples

— Create groups
— Generate batch reports
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Create Rename 1SNE  Nodes G | (e
Group.. -,‘;f Copy value to group hd - -
Groups Populations
Group Size  Role
{7} All Samples 46
{7} *STIM = NS+NS 5 Add Keyword
{7} *STIM = NS+PI 12 Test
{T} *STIM = PI+NS 5 Test
{7} *STIM = PI+PI 12 Test
{7} All Stain 20 Test
12 Compensation
nght C”Ck 14 Controls
46 None
Column Header
wuuve g
Name * || Statistic || #Cells | *PID & || *STIM | WELL .| *HIV ...
p LDI_NS+NS_ANT aun fre AEn2A0 LDL N5+N5 AL MNeg
p LDI_NS+PICl  Sort Ascending 5 LD1 NS+Pl  CO1 Neg
p LDLPI+NS BE  Sort Descending 4 LD1 PI+NS  BO1  Neg
p LDI_PI+P_DO 7 LDL PI+Pl ool Meg
(MUY,  Edit Columns... (38K {] LD2 NSNS ADZ  Neg
b LD2_NS+PLC( prafargpear %V 6 D2 NS+Pl €02 Nea -
b LD2_PI+NS_BCe_wnpuns - OPEN dialog to choose the keyward calumns shown in the w_orliseace window.
p LD2_PI+PI_DO2_exp.fcs 275465 LD2 PI+PI D02 Neg
p LDA_NS+NS_AD3_exp.fcs 222740 LD4  NS+NS  AD3  Neg
p LD4_NS+PI_CO3_exp.fcs 199393 LD4 N5+Fl co3 Meg
p LD4_PI+NS_BO3_exp.fcs 224146 LD4 Pl+NS BO3 Meg
p LD4_PI+PD03_exp.fes 210530 LD4 PI+PI DO3  Neg
) LD12_NS+NS_AD4_expfcs 388463 LD12  NS+NS  A04  Neg
b LDI2_NS+P|_CO4_exp.fcs 347208 LD12 NS+Pl  C04  MNeg
p LD12_PI+N5_B04_exp.fcs 463536 LD12 PI+NS  BOD4  MNeg
p LD12_PI+PI_D04_exp.fcs 452399 LD12 PI+Fl Do4 Meg
p LD14_NS+N5_AO05_exp.fcs 364117 LD14 N5+MNS ADS Meg
A IMA RIC B A £, FAINET Lh1A RIC i Ml falul Kl
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The Graph Window Undo/Redo .
avigate

® © @ LD1_NS+NS_A01_exp.fcs: Singets/Lymphocytes/... gatlng

Gating Tools —>| N O[+o|x] 2|+ 4] hierarchy
or samples

> I > 5 Singlets > &5 lymphooytes > &5 Live >

« Facilitates data s
visualization and
gating
e Click on an X or Y axis Choose
parameters
label to choose and
VIeW dlfferent @ |‘Cornp-AJ(?{]G-A::CD_30‘60;|3‘10‘0

Heatmap 3rd Color Map Axis

measured parameters  pameter ~ e EE

Comp-AARD-A o Dead |

=

!%LH?-A SHLA-DR |

T
0 103 1.04

. . Optiol =
Plot view _-* =
H Type: Pseudocolor
options
.:I Smooth | tl
Y Axis | Auto 2 Max: 100

ACtIV? gate |9 Active Gate - 79.7 CD3+ A

options —

p Events Inside Magnetic Tint . |:| |i|

11
|Z Statistics - Count:203212 / 208170 976 ¥ |
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Gating Tools

Subset events into populations based on marker expression
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Draw a Gate -
Frequency of parent
statistic

Gates can always be
modified or removed

Double-click within a
gate to focus on that
population in a new
graph window

Choose

tool

@® O @ LD1_NS+NS_AO1_exp.fcs: Singlets/Lymphocytes/...

& &5 Singlets > G Lymphocytes  » 62 Live > 65 CD3+ 3

+3_092 Auto Contour
: 19 Rectangle
oy g
— 10
=]
S 103 b /
= V
] .
3 . S
g w0
2 0 Ellipse
§ llC 75
v 0 10*
-0 +3.92/-10.0
) | Comp-PE-TxRed-A:: CD4 V|
Color Map Axi
| Camp-AARD-A :: Dead |
| Options ¥ |
|l Active Gate ¥ |
| L Statistics - Count: 162024 / 203212 79.7 ¥ |




Gating Hierarchies
Display parent/child/sibling relationships between populations

Name | Statistic | #Cells |
. . p LDL_NS+NS_ADI_exp.fcs 250342
° V d th k p C LDL_MNS+PI_CO1_exp.fcs 229385
Iewe I n e WO r S a Ce 0 'v LD1_PI+N5_BO1_exp.fcs 262774
w G2 Singlets 95.3 250347
samples pane - @ Lymphocyres
- @D Live 976 218763
- 0 CD3+ §2.9 181325
° C b . - (5 Ql: CD4-, CD8+ 24.0 43469
a n e " ¥ Median : Comp-Ax488-A (p-ERK1_2) 407
¥ Median : Comp-PE-A (Perforin) 62.0
G2 IFNg+ 44.1 19160
— Collapsed or expanded D I
31 pERK+ 95.3 41446
o IFNg- 55.9 24309
- Drag-a nd-d ropped to @PEI’f— 67.3 20248
o pERK- 465 2023
other gates, samples, @ 1P ert s pERK
(E) IFNg+Perf+pERK- 1.47 637
f h ¢E) IFNg+Perf-pERK + 14.6 6360
g rou pSI Oor areas o t S (E) IFNg+Perf-pERK- 0.25 107
¢E) IFNg-Perf+pERK + 2.36 1028
p rog fam (& IFNg-Perf+pERK- 1.15 500
¢(E) IFNg-Perf-pERK + 50.6 22002
(& IFNg-Perf-pERK - 1.79 779
¢5 Q2: CD4+ , CD8+ 0.56 1023
w 5 Q3: CD4+ , CD8- 72.9 132235
¥ Median : Comp-Ax488-A (p-ERK1_2) 422
¥ Median : Comp-PE-A (Perforin) 26.2
13 & Q4: CD4-, CD8- 2.54 4598
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Graph Window Display Options

Customize your data visualization

A Pseudocolor Contour Density Zebra
. .
0: T L] Ty b L] T T
[a) 1wt ] 10° 10t ] 10° 10t
1
% Dot Plot 3rd Parameter Histogram
1 Color Map o
- 4.0K =
[
=5
[=]
[S)
2.0k =
LAL) BENNLENLELE LELL NS LAl B T T LENLELE L) B
0 1|J1 * 0 1IJ1 1IJ4
-132.5555- . 82842.0503
14 Comp-PE-A

CD3
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Practice time



16

BD RE

Transforming Data

Click the Transformation [T] button - Customize Axis...

@ O @ LD1_NS+NS_A01_exp.fcs: Singlets/Lymphocytes)...

>y O > G2 Singlets > &5 Lymphocoytes > G2 Live >
-0.60 E
+3.92 1
10" 3
@
o 10° 4
9 E
= p
2
- 10% 3
3 o @
2 3
T 243
&l =10
8
, ; Access
-0.60 +3.92/-10.0 TranSform
£} | Comp-Ax700-A= CD3 ¥ | | Window
(R L _ Linear Axis
coornds [T Ml o Axis
Comp-AARD-A = Dead
| B | Reset
| Customize Axis...
|1\ Options
“_!: Active Gate v | FManuaIIy change scaling of axis.
v |

|3 statistics - Count: 203212 / 208170 97.6

STRICTED

»

Apply to Parameters...

Parameters

[ NON ] Transform of LDT_NS+NS AO1 expfes: Ungated
RJL3
B6.0K =
4.0K <
2.0K =
0.
0 1[]3 104
=) Comp-Ax700-A :: CD3 (= ]+]
¥ sale 2 |
Scale | Biex o Transform type 82897.2264
IT! Transfoerms and Settlngs a |
o (| LY R T
o 1 o 1 2 3
Extra Meg. Decades 0. Width Basis -10.0 Positive Decades 3.92
Cancel Apply

7 Save

FSC-A
FSC-H
55C-A
Ax647-A 1 Blank

Time

Comp-AARD-A ;- Dead
Comp-APC-H7-A - HLA-DR
Comp-Ax488-A - p-ERK1_.

Comp-Ax700-A :: CD3
Comp-PE-A :: Perforin
Comp-PE-Cy5-A - CD38
Comp-PE-Cy7-A 2 IFNg
Comp-PE-TxRed-A - CD4
Comp-PacBlue-A - CD8
Event #

2
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Transforming Data
Only affects visual display & scaling of data, not the raw values

« +/- Buttons adjust
range

« Sliders adjust
transform

— Extra Neg Decades

— Width Basis
— Positive Decades

« Apply button >
applies selected
settings to chosen
parameters

BD RESTRICTED

[ BN ] Transform of LD1_NS+NS_AQ1_exp.fcs: Unﬁtei o
|1”L| 3 | Apply to Parameters...
FSC-A
FSC-H
S5C-A
AxB47-A o Blank
6.0K Time
Comp-AARD-A :: Dead
Comp-APC-H7-A 2 HLA-DR
Comp-Ax488-A : p-ERK1_2
Comp-Ax700-A :: CD3
Comp-PE-A :: Perforin
4.0K Comp-PE-Cy5-A :: CD38
Comp-PE-Cy7-A 2 IFNg
Comp-PE-TxRed-A :: CD4
Comp-PacBlue-A :: CD8
Event #
2.0K
Scale ¢/ Choose which
range { parameters
L . settings will
’ “ be applied
=I+] Comp-Ax700-A :: CD3 -+
Tra tn sfgrm — .
e ONE Bl e
ITi Transforms 2
Transform - - = _
settmgs \ [ S P TR R T Apply settlngs
Extra Neg. Decades 0. Width Basis -10. Positive Decades  3.92 R tO hlg hllg hted
Save settings — parameters
as default o above



Transformation

Comp-APC-H7-A :: HLA-DR
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Extra Neg Decades = 0 Extra Neg Decades = 1
Width Basis = -1 Width Basis = -200
Extra Pos Decades = 3.92 Extra Pos Decades = 3.92

g
5 m"‘-E b : : -
T B CD3+
< . fEB . 78.4
! 3
[ 107 =
T
VR
& 0% 3
& ]
£ E
=] E
L TR
i} 102 103 1{!‘1 —.1.04 1] llJ‘1
Comp-Ax700-A :: CD3 Comp-Ax700-A :: CD3

Gets rid of the “squishing” of cells

Comp-APC-H7-A :: HLA-DR

Extra Neg Decades = 0.6
Width Basis = -10
Extra Pos Decades = 3.92

4 10 A llII4

Comp-Ax700-A :: CD3

Ensures the visual population center better correlates with the

statistical center (median)

Makes high resolution compensated digital cytometry data more

appealing to the eye
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Group Application of Gates

Allows for master gating of multiple samples

Group size  Role Group Size  Role
{7} All samples 46 Test {0} All samples 46 Test
{7} *STIM = NS+NS 5 Test {0} *STIM = NS+NS 5 Test
{7} *STIM = NS+PI 12 Test {7} *STIM = NS+PI 12 Test
{7} *STIM = PI+NS H Test {0} *STIM = PI+NS 5 Test
{7} *STIM = PI+PI 12 Test {0} *STIM = PI+PI 12 Test
{1} All stain 20 Test {0} All stain 20 Test
<JE} Compensation 12 Compensation {H} Compensation 12 Compensation
{7} FMOs 14 Controls {0} FMOs 14 Controls
{1} Master Gates 34 None w {1} Master Gates 34 None
w o singlets
2. Drag-and-drop v & Lmphocres
ates to grou M
g g p @ QL CD4-, CD8+ R
' @D Q2: CD4+ , CD8+ Result.
\ = ]
Name N\ || statistic #Cells *PID A | *STIM || WELL ID| Name Statistic #Cells_| roup-a | Ied
& LD1_NS+N5_AD1_expls 250342 LDl NS+NS  ADL LD1 NS+NS_AD1 exp.fos 250342 g p pp
[~ O Singlets 918 229916 w 91.8 229916
w G Lymphocytes \ 953 219015 w @ Lymphocytes 953 219015 m a Ste r g a tes
- 5 Live 96.7 211769 w D Live 967 211769
1 . Se | ect w G CD3+ 787 166734 - @ €3+ 787 166734
— » @ Ql:CD4-,CDB+ 203 33857 » @ QL €D4-, €D8+ 203 33857
g ates ) Q2:CD4+ , CDB+ 114 1893 @ Q2: CD4+ , CD8+ 114 1893
p £203:CD4+,CDE- 765 127561 p D Q3: CD4+, CDE- 765 127361
(5 Q4:CD4- , CD8- 2.05 3423 ¢ Q4: CD4-, CDS- 2.05 3423
LDI_NS+PL_COL_exp.ics 229585 LDl Ns+Pl  COl U SCTTERITe Ear LDl Ns+Pl  COL
LD1_PI+N5_BO1_exp.fcs 262774 LDl PI+NS BO1 w & Singlets 929 213396
LD1_PI+PI_DO1_exp.fcs 244977 LDl PI+Pl DOl w G2 Lymphocytes 96.1 205009

« Select gray gates on a single sample and:
— drag-and-drop gates from a single sample to a group, or
— right click on gates and choose "Copy analysis to group”

« Group-applied gates turn the group color to denote that
they are identical
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Group-Applied Gates

e Can be

Modified on a single sample
Removed or deleted from the group gating tree (A)
Synchronized through the group properties menu (B)

(A) e AW AEL®
Flowlo | File Edit  Workspace  Tools  Configure AO?E
[ New Workspace =] Table Editor t /" Annotate Experiment...
/| Add samples... | Layout Editor + [ 3% Plate Editor . ?
Add y
Biel Hel|
{+} Create Group... ) Preferences... | Keyword oo e
Navigate Experiment
Group Size  Role
{7} All samples 46 Test
{T} "STIM = NS+NS 5 Test
T} "STIM = NS+PI 12 Test
7} *STIM = PI+NS 5 Test
{7} *STIM = PI+PI 12 Test
{7} All stain 20 Test
{E} Compensation
1. Sel -applied
< 15} st Gates . Select group-applie
w G Singlets
- @ tymphacyres gate and press Delete key
- @ Live
w 5 CD3+
—  The analysis that you are removing is shared by all of the samples in this group. Would
T = FMOsNS+PLNo( YOU like to delete it from the workspace entirely, or change the owner to the individual
- Singl;rs | samples in this group?
| H X
- el 2. Select option
w & Live|
- @dq
Allocate To First Sample Delete Entirely Allocate To Samples Cancel I

@

e ————
*Delete Entirely > gates removed completely

b N ad

i ELe

(B)

Flowjo | File

Edit  Workspace  Tools  Configure

RO? i

[ Mew Workspace [ Table Editor o Annotate Exceriment...
[ NN ] Modify Group
{\iAdrlS:mp\es‘.‘ |_|
Appearance
{+} Create Group.. D' -
o el 2. Check Synchronized box

{7} All samples

{7} "STIM = Ns+NS|
{7} *STIM = NS+PI |
{7} "STIM = PI+NS |
{7} *STIM = PI+PI |
{7} All stain |

{E} Compensation |
\ {7} FMOs |
{7} Master Gates |

w &) Singlets |

w & Lymphocyte

- @ Live |

- @ D3+
.

1. Double
click on

group

11w FMOs NS+PL
~ @ singl|

- @iy

- @D

-l

=

Allocate > removes group gating, deeps gates on sample(s)

BD RES

Sample Inclusion Criteria
Live group

Synchronized
Include samples that use the following staining:

Dead, HLA-DR, p-ERK1_2, Blank, CD3, Perforin, CD38, IFNg, CD4, CD8

Multiple

\ Contains B FMO Choose.

|| conains [ 10

[sAL~

or B | srLe

Mare Chaoices

Choose
Fewer Choices Show all keywords in menus

With reference to samples in anather group:
" Only choose from

° Also include all

3. Click apply changes and close

With Value :

samples in Group  (No specified group) B

Add Keyword

Help with Groups Create Group




Additional Statistics
To enumerate properties of gated populations

.. ar +iii{+}l QI.@
-+ Add a statistic to any e o orh
{ } [14] Group selected samples [lﬁ] o -L_[ # Inspect. E ﬂ\ ﬁ /\ \

gated population within a e ‘ e e e R
sample gating hierarchy %e

o {5 - i 2. Click Add Statistic e
- Statistic Nodes can be B ; =
4{E} Compensation 12 Compensation

group-applied just like a m——

w 2 Singlets
w ) Lymphocytes Choose a statistic and any applicable parameters below.

g a te D Live Press the Add button to apply them to your analysis
- "
v © cosr patlc
| Mean |G o1 coa- cose ~
Name Geometric Mean Ll

[ L] [@) p LD1_NS+NS_ADL exp.fcs
« Example statistics: , .
Xa € statistics. S ) oo ol e 3. Choose |[zreeaowe
w G5 Singlets

H H omp-Ax -A p-ERKL 2
w & Lymphacytes statistic Comp-Ax700-A  CD3
- CO u nt - @ Live
- G5 CD3+ Median Abs Dev

re of Parent . 4! Choose
- 1 . SeIeCt - ; Co. mp*A;(thS ~A (p-ERK1_2) Er’e:: n: Erandparen( t
— Medlan Population(s) gv:.c: : Comp-PE-A (Perforin) Ereq.o:Ttl parame er(S)
@ Pedg: Cqu‘t Event #
‘ €5 pERK+ Mode Percentile

— Standard Deviation (SD) et (B

. T 5. Click Ac|c|/E
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The Layout Editor

A tool for creating graphical reports

« To create a layout: NoheaEle

ce onfigure
;7] NewWorkspace =] Table Editor | E} Vs Annmmczxngn oK ) FlowJo Layouts: My Analysis.wsp
. i mples... | L Lavout Egitor H- 22 Plate Editor Layout Editer | File Edit  Object  Arrange B8R Q2+
— Click on the Layout e Y i e T —
Editor icon in the L TP e —— &
{7} Al san ! [l § h
ok 1. Open ¢ S 1
workspace ribbon Saw Layout Editor s T S SO
{E} Compe..__ . 1
« {53 it Gats H
w @ Singlets 1 0
— Drag-and-drop 2 o T 8 ] |
opulations from a g |
— 3 m
Pop 2. Drag-and-drop g ‘
. 0 . o £
sample gating -t populations and / s ‘
. . statlstlcf/f S o
hierarchy in the T3S e, cone @ rioil] e
¥ Median : Comp-Ax: 406 0 10 10
¥ Median : Comp-PE 624 C —PE—C 7—A - IFN
workspace to the 3 omp-PE-Cy7-A : N9
g 7:,:;; 2:; .LDl PI+NS BOL Exu,f(s. |
1 H & Perf- 66.9 = b
Layout Editor window LN & Il
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Working in the Layout Editor

« Similar to the Workspace, the Layout Editor has its own
action taskbar with tabs and bands to organize actions

Create new Tabs Bands
Layout
wO® FlowJdLayouts: My Analysis.wsp
| wyoutedior  File  Edit  Object  Amange | B8R O+
T T ] Comr ] O Qo 378
[ comvencr, ey [or__ B O s O Csomnri
- My New Layout ‘ Report ‘
Layout ~ lteration Batch
LY (=] AN =155 1Y (=) [m] Reod PN [e FAN IQI[Ell\ «
Text and Drawing tools Undo/Redo

* Try clicking on the different tabs to see what types of
actions are available

« Click the + button to create new layout reports
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Within the Layout Editor

« Graphs can be organized and
reformatted

@R O+

« Statistics, keywords, text and
shapes or objects can be added
to illustrate your analysis

1. Right \
i click on

Properties - plot

Comp-PacBlue-A :: CD8

plot for e formatting
. . . options ggy:liéate
Right click on a graph plot for a 1 menu it Open plot in
list of options including | clmp,p;c';";,;:f;; S .,h/ e
Ancestry, Backgating and O (g

33333

Properties/Formatting

ates that contributed to this definition.
Show/hide

 Right click on plot axis label > || Multi-graph @ | G | |- features
Parameter selection (also options ok
available w/in graph properties |
27 8|\~ || @] —|
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Formatting Graph Plots in the Layout Editor

« Right click on plot and
select Properties - Graph

« 4 tabs with formatting

28
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Definition window

options for:

Specify graph style
Annotation

Fonts

Legend

Comp-PE-Cy5-A :: CD38

@] Graph Definition
LD1_PI+N5_BO1_exp.fcs

Tabs

Annotate  Fonts  Legend

XAxis | Comp-APC-H7-A :: HLA-DR =

| Choose

Y Axis | Comp-PE-Cy5-A :: CD38 +

parameters

]

Comp-APC-|

LD1_PI+NS5_BO1_ex
Q1:CD4-,CD8+
44488

Apply settings

Type: Pseudocolor

Coler Map Statistic Median

Color Map P-:-.l'-:-.rr‘ctcr| Comp-AARD-A

Contour Levels 5% <
Smoothing
Show Outliers

Use Large Dots

2 show Grid
Y Axis | Auto S Max: 1000

Scale: Width: 100 % Height: 100 % Lock Shape

? Apply Cancel

/ Options

Comp-AARD-A - Dead

mp-Ax FO0-A L3

Comp -APC- HF- A HLA-DR

Apply settings

and close
window



Batch Analysis of Layout Graphics

Applies the layout across multiple samples in a group

Select group

« To batch a layout:

29
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Specify a group

Choose iterate by option
« Sample
« Panel
« Keyword

Set batch options
Click “Create Batch Report”

& iterate by option

Set batch options

[ JoN ) My Analysis.wsp !
I SR O+
@ R Newtayout~ | Rows @) Columns 50
AT Across (@) Down Separate Pages
2 Report
‘ Batch
| | | R W]
- \

Comp-PacBlue-A :: CD8

.....

0 0
Comp-PE-Cy7-A :: IFNg

33333

Then click "Create
Batch Report”

Default Result: A new
batch layout will be
created, applying the
current layout to
multiple samples within
the specified group
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Export Image Options

Are available under the File tab

0@ FlowJo Layouts: My Analysis.wsp
Layout Ed 80 0?7 +
[ & »d
t' i E‘ [P X % ‘ /
Print  Edit Hea cal cal cal ew Open Original ~ Properties
EEEEE Workspace Graph

Co

« Options include: el ST
— PNG ‘
- JPG
- GIF
- EMF

~ PDF
- SVG Click and drag
intersection to

— TI FF 5 m “ . “ . m . m - set page breaks

5
o I T il e
1 — L
] i el
5 I S
i 1R
H w | 4
P
§ 7

Zoom
30 options
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Iteration
Enables scrolling through samples in a group

Value menu

« With iteration by set to
Sample:

— Click on the Value menu
to select and view a
specific sample in the
specified group

— Click the up/down
arrows next to the value
menu to scroll through
the samples in a group
one by one

Comp-PacBlue-A :: CD8

31
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Batch Options

Enable reports to be exported directly out of FlowJo

Select Group & iterate by option report type & destination

« To save batch report to
disc:
— Specify a group
— Choose iterate by option

— Choose report type
* Printer

Then click
"Create Batch Report”

Comp-PacBlue-A :: CD8

i R
® Web Page o Comp-PE-Cy7-A :: IFNg
LT omy e
. PPT ?3857 ' "
§
- PDF

— Choose destination
(location to save)

N — Click “Create Batch Report”

BD RESTRICTED B~ ] |

Result: Batch
layout file(s)
will be saved in
the specified
destination




Practice time



The Table Editor

A tool for creating statistical reports

« To create a Table:

Click on the Table
Editor icon in the
workspace ribbon

Drag-and drop
Populations and
Statistics to the Table
Editor window

Click “Create Table”
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Ae i 4 El. @
Flowjo File Edit orkspace Tools Configure @ 0 @ FlowJo Tables: My Analysis.wsp
[£] New Waorkspace /" Annotate Experimen | Table Editor | Edit  Visualize SR O +
. +’ [V Co8 Booleans —[g. Create Table | [ e Display
JJj Add samples... |, Layour Edid e (%% Plate Editor + [ § Cos Basic cares I|ﬁ |
Tex L.
{+} Create Group... ) Preferences... ord = I ExL o
Iteration .
Navigate Experiment — o Destination: 1] null {My New
Group Size  Ra Tables Output
i:; {";'_'r‘s’:'""::“ Column _ Population Statistic Parameter
{7} *STIM = NS 1 . O pe n Ta b I e 1E Singlets/Lymphocytes/Live 3 . CI |Ck Freq. of Par...
{7} *STIM = PI . n ”
{7} STIM = PI Editor 1T sngesiumphoenesiuveicc N (C te Tabl Frea. of Par.
£ Alltin reate labpie
{E} Compensation 12 3L Singlets/Lymphocytes /Live jCD3+ /UL U4~ , LUS+ Freq. of Par..
{7} FMOs 14
w {0} Master Gates 34 D Singlets/Lymphocytes Live /CD3+/01: CD4- , CD&+ Wedian Comp-Ax488-A :: p-ERK...
w @ Singlets
w & Lymphocytes s L Singlets/Lymphocytes Live /CD3+/Q1: CD4- , CD&+ Wedian Comp-PE-A : Perforin
w & Live
- @ D3+ 6§ Singlets/Lymphocytes /Live /CD3+/Q1: CD4- , CDB+/IFNg+ Freq. of Par.
2.D ra g -a nd _d ro p T E g Solets/lymphocytes/lve €03+ /01 CDA-  COB: Pt Frea. of Par
tis! . .
e - e Singlets/Lymphocytes/Live CD3+/Q1: CD4~ , CD&+/pERK+ Freq. of Par.
o7 populations and
8] ) t t_ t_ 9 E Singlets/Lymphocytes/Live /CD3+/Q1: CD4- , CD&+/Q1: HLA-DR- , CD38+ Freq. of Par...
;; 0B Singlets/Lymphocytes/Live /CD3+/Q1: CD4- , CD&+/02: HLA-DR+ , CD38+ Freq. of Par...
'?é;"gﬂb Zg 11 Singlets/Lymphocytes/Live /CD3+/Q1: CD4- , CD8+/Q3: HLA-DR+ , CD38- Freq. of Par..
w D QI: €D4-, CD8+ 24,
12 E  Singlets/Lymph JLive /CD3+/Q1: CD4- , CDB+/Q4: HLA-DR- , CD38- Freq. of Par..
S Median : Comp-Ax488-A (p-ERK1 40 inglets/ Lymphocytes/Live /CD3 + " req erar
¥ Median : Comp-PE-A (Perforin) 62
£ IFNg+ 44,
& Perf+ 33.
& pERK+ 943 j?



Within the Table Editor

« Again, the Table Editor has its own taskbar ribbon with tabs
and bands to organize actions

Create new Tabs

Tabl Bands
aple . .
REON | 1 FlowJo Tagles: My Analysis.wsp
\ Table Editor Edit Visualize I R O+
| i CD8 Booleans All Stain = = Display =
" G ain isplay
+ :||| CD2 Basic Gates e | | @ |E |
B T My Mew Table Sample = Text o
:l S s [terate |:r5-'| | Eraate w
-_ Table Destination: |I Lvagnullf My Mew Table

Tables Iteration Output

* Click the + button to create new tables

« Enumerating and displaying table statistics is similar to
batching layouts
— Specify the group you wish to report, then click “"Create Table”

— Tables can also be sent to a layout report, or saved in various
3 standard file formats (click the Display menu for options)
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Table Editor Visualize Tools
Add visual formatting to your displayed

« Options include:
— Heat Map
— Standard Deviation
— Expected Range

« To add a visualization
— Highlight rows(s)
— Select a visualization
option to apply
— Click “Create Table”
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[ EoN | FlowJo Tables: My Analysis.wsp
Table Editor Edit I Visualize I R O ? 4+
e &
(O Standard Deviation - -
Time Correlation
{7 Expected Range NRNells e Series
Formatti Plots
Column  Population Statistic Parameter
15 Singlets/Lymphocytes/Live O 2 . Se|eCt Vlsua | IZathn Freq. of Parent
2R Singlets/Lymphocytes/Live /CD3+ to a pply Freq. of Parent
3 fx Formula m
458 Singlets/Lymphocytes/Live/CD3+/03: CD4+ , CDE- Freq. of Parent
5B Singlets/Lymphocytes/Live/CD3+/0Q1: CD4- , CD8+ Freq. of Parent
6B Singlets/Lymphocytes/Live /CD3+/Q1: CD4- , CD&+ m Median Comp-Ax488-4 :: p-ERK1_2
7R 1 H Y h | { ht M-, CDB+ m Median Comp-PE-A :: Perforin
8 E 9 9 -, CDB+/IFNg+ & Freq. of Parent
L Singlets/Lymphocytes/Lve/C03 + /1 COM4- , COB+ fPerf+ Freq. of Parent
1w x Singlets/Lymphocytes/Live/CD3+/Q1: CD4- , CD&+/pERK + m Freq. of Parent
1 x5 Singlets/Lymphocytes/Live/CD3+/0Q1: CD4- |, CD8+/01: HLA-DR- , CD38+ Freq. of Parent
12 E Singlets/Lymphocytes/Live/CD3+/Q1: CD4- , CD8+/Q2: HLA-DR+ , CD38+ m Freq. of Parent
135 Singlets/Lymphocytes/Live/CD3+/0Q1: CD4- |, CD8+/03: HLA-DR+ , CD38- Freq. of Parent
14 xE Singlets/Lymphocytes/Live /CD3+/Q1: CD4- , CD&+/0Q4: HLA-DR- , CD38- Freq. of Parent




Table Editor Output
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Visual formatting is
maintained if table is
created for Display,
saved as HTML or sent
to a layout

Values in a displayed
table can be copied
and pasted outside of
FlowJo

[ ] [ ] Table - My New Table
*PID *STIM Ql:CD4-, pERK+ IFMg+ Perf+ IFNg+Perf+pERK+ | CD4/CD8
CDE+ Freq. of Freq. of Freq. of Freq. of Parent Ratio
p-ERK1_2 Parent Parent Parent
Median

LDI_NS... LDl NS+NS A 377
LDI_NS... LDI NS+PI 550 O 1000 30.0] 0.2 [P
LDI_Pl+... LDI PI+NS 406 94.3 WS N TS| A 303
LD1_Pl+... LDI PL+PI _ 944 43 6 PRI 26 A 305
LD2_NS... LD2  NS+NS 55.5 2.79
LD2_NS... LD2 NS+PI 9’2 3 528 m a 302
LD2_Pl+... LD2 PI+NS 4??. 935 514 47.0 & 287
LD2_Pl+... LD2 PI+PL 454 935 63 9 A 291
LD4_NS... LD4  NS+NS IEENEEL ' ) 1.51
LD4_NS... LD4 NS+PL 1.51
LD4_Pl+... LD PI4+NS 489 v 1.20
LD4_Pl+... LD4 PI+PL 434 * |22
LDI2 N... LDI2  NS+NS m_ 4 3.62
LD12_N... LDI2 N5+PL 431 I & 426
LD12_PL.. LDI12 PI+NS [3on 84.6 1.93
LD12_PL.. LDI12 PI+PI _ 3.5 45. 9 .2 1.93
LDI4_N... LDI4  NS+NS 2.10
LD14_N... LD14 NS+PI 530 955 0.15 2.29
LD14_PL.. LDl4 PI+NS 396 27 1.65
LD14_PL.. LD14 PI+PL 384 1.66
Mean 370 b . 2352
SD 191 39.7 231 13.1 154 0.95

To save a table in text, CSV, Excel or SQL format, choose
that option using the Display button next to “Create Table”




Workspace Templates
Save all analysis without referencing data
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[ BON ] *unsaved* My Analysis.wsp
. ar iiHEAELe -
) Sa Ve a S O ptl O n S a re Flowlo File Edit Workspace Tnnlrs fnﬂfigﬁ I Qo ? “"
— — )
ot - ARE[PlE B 2 Qe
IOCa ted W Ith I n th e FI Ie ta b Print... Save Open.. Save Revert Btpun,'cun;terme Apply Find FCS
As...~ ~ Template Scan
p— Find
- WSP (Normal Save 2 TR
{E} All Samples i Saveas Archive (ACS) 46 Test
- - . i”ﬁ “g:: = :;:f &1 Export as Template WsPT) 1; ;::E
— ACS (Zip file, incl. data) £33 ST =P 2 o0 o
gi::;usaticn ig Cnmpensa‘[ia;r:
- WSPT (Tem plate) {7} FMOs 14 Controls
w {1} Master Gates 34 None
@ s
Vv é;nf::;:hocnes
- 3 Live
- & CD3+
w & QL: CD4-, CD8+
. = -
« Templates streamline — T i T B L
(1 p LDI_NS+PI_CO1_exp.fcs 229585 oL NS+PI co1
r-e petitive a n a Iys i S Of O - LDlé)PHNs,BDL,exp.fcs 262774 DL PI+NS B01
Singl. 95.8 251718
'v @;nfy:;hocﬂes 93.1 234262
I t - I - t h - D Live 96.7 226424
() K
multiple€ runs using the e S
- . 6D Q2: CD4+ , CD8+ 0.74 1376
Same Stalnlng paneI(S) p @ Q3 CD4+, CD3- 72.7 134838
@ Q4: CD4-, CD8- 2.60 4823
(715w LD1_PI+PI_DO1_exp fes 244977 D1 Fl+Pl Dol
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Preferences
To specify your own personalized defaults

.
 Click the heart
- r i “+ A ;| L @ [ ] Preferences
e W o v Tous  ortns Jgas.
. | Fle 0r e N, o
I CO n a t t h e to [ NewWorkspace | [ Table Editor ’ / At Bgermen. 5 Workspace
i Add Samples... [, Layout Editor + [ Plate Editor —*:‘ L
Add s : .
{+] create Group... ¢ Preferences... | Keword EID‘VM stp ﬁ ﬁ ! @ %
Navigate Experiment Workspace Fants Gates Locale License
eft corner of a e

{7} All Samples
{T} "STIM = NS+NS

{7} 7STIM = NS+ PI Click heart icon S

window to access e T to access

B Shemmesion H L Ll

{7} FmMOs P re fe re n Ce s Graphs Tables Layouts A':_;;;.::M Fo:::m

Preferences g

w & Lymphocytes

Name Statistic | #Cells || _PDa | *STIM WELL 1D
D77 p LDINS+PI_COL expfcs 229585 D1 NS +PI col S | t f—'

) = LDL_PI+NS_BO1 exp.fcs 262774 LDl PLNS 801 e eC a n a rea O
* OWS €each user 7 T (i) m
@ Lymphy 93.1 234262 th t
> D rmphacyies e Compensation  Cytomenry € progra (0}

w ) Live 96.7

Platforms

- @ D3+ 819 185525 ERtanE

to modify default eRm o view options

@ Q4: CD4-, | 2.60 4823
» LD1_PI+PI_DO1_exp.fcs 244977 LD1 PI+PI D01
- - B LDZ_NS+NS_ADZ_expfes 330780 LDz NS+NS ADZ @
un Ct iona |t an b oo s e ®© lll @ [

p LDZ_Pl+N5_BOZ_exp.fecs 279202 LDz PI+NS BO2 REE Performance et DT
» LDZ_PI+PI_D02_exp.fcs 275465 LD2 PI+PI Doz
» LD4_NS+NS_AD3_exp.fcs 222740 LD4 NS+NS AD3
» LD4_NS+PI_CO3_exp.fcs 199393 LD4 NS+PI co3

a ea ra n Ce » LD4_PI+NS_B03_exp.fcs 224146 LD4 Pl+NS BO3

p p w LD4_PI+P|_D03_exp.fcs 210530 LD4 Pl+Pl D03 2 Reset Cancel ﬁ
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Thank You!

Questions?
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Compensation in FlowJo v10



Previewing Compensation

Double click on the square matrix

. FlowdJo™ v10

badge next to a sample name

[ XoX ) My Analysis.wsp
A diMA L®
Flowjo File  Edit  Workspace Tools Configure B AO?H
[i-] Mew Workspace [ Table Editor ’ /" Annotate Experiment Cell Cycle. [ A Proliferation Modeling. ? (D) About
i Add Samples L. Layout Editor + [1%% Plate Editor Kinetics 2 ®
Add Wy e
Work Mats " N A
[+] Create Group... () Preferences...| Keyword [7] Compare Populations... Li D |[ﬂ]\ Edit Save Matrix Displaying matrix ‘Acquisition-defined’
Tavigate T T rad comp Show All AARD-A 5 D APC-HT-A o ARIBE-A 52 PE-A s Prforin PE-CyS-h v PE-Cy7-A i L PE-TaRed-A . Paclug-A 5 oo
Group Size  Role [spectral comp AARD-A : Dead 0.0406 24.0643
{7} All Samples 46 APC-H7-A o HLA-DR 39.4941 0.056 0
LT} *STIM = NSNS 5 [ Autospill Comp Autoflur sub AxdB8-A p-ERK1 2 0 0 0
{7} *STIM = NS+PI 1z Ax700-A :: CD3 2
{7 PI+NS 5 PE-A : Perforin 0 0
{7} *STIM = PI+PI 1z PE-Cy5-A:: CD38 0 0
{7} All Stain 20 PE-Cy7-A:: IFNg 0 0
w {E} Compensation 1z PE-TxRed-A 1 CD4 0 0
FH Compensation PacBlue-A :: CD§ 16.8535 100
{T} FmOs 14
w {7} Master Gates 34 =
w @ Singlers Preview Sample: | Bead Comps DR APC-H7_F4_exp.fes = || Preview Population « View= ity N
w @ Lymphocytes
- D Live / Comp-0CH7A Compa Comp-ax700-1 Comp-pin Comp-rE-Cysn Camp-picy7-a Comp-rETumed-a
e Name & | Statistic #Cells | g
» Bead Comps_DR APC-H7_FO4_exp.fcs z -
i ) Bead Comps_ERK A4BE_F06_exp fcs H H
B Bead Comps_IFN PE-Cy7_F07_exp.fcs ; H 8
» Bead Comps_Perforin PE_FO&_exp.fcs 19212 Bl f, - {:
» Bead Comps_US Beads +FP_FOS_exp.fcs 30000 H
» Bead Comps_US Beads No FP_F09_exp.fcs 10290
§ Bead Comps_4 PE-TR_FO1_ex 19202 i
§ Bead Comps_§ P2 _Loase®iics 14969 i S ?
» PPTPE-CyS_FO3_exp.fcs 17603 1 . .
'Comps AARD EOL exp.fcs 145743 D1 H
[ 129537 DL §
. " -
»C D bl I k 158360 LoL o & i
4 Ih - Doublie ClICK a square .. w1
| »F 269027 LoL
[ »F badge 281200 38
»F 249824 D1
q B Fiwies s r_e Fen_Cos_expacs (Comire 276464 D1
] B FMOSs NS+P_No p-ERK_C10_exp.fes (Com 254708 LD1
q B FMOs NS+F|_No 38 C06_exp.fcs (Control, 286676 D1
¥ el £
aF = 9 2]#)
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Initiating Compensation

. FlowJo™ v10

Place single color controls into the Compensation group and

[[] vt To Group « Matrix Name: Compensation

Control Group: Compensation

W viewwrk Finalzed

eoe AAAaD] Spectral | All Detectors Weights Optimize Weights Remove Univ Neg Spllover Algorithm () Traditional AutoSpill /AutoSpread
Y Analysiswsp Confirm gates and control assignments look orrect. Double click 2 graph to edit it
arc A {+ L @ Parameter Sample Comp Name & Negative Positive
Flowjo File Workspace Configure ®ARD-A Dead Cell Comps_\LARD_EOL_expics Comp-AARD-A Coll Comps US Cells B03_apiosSie SiAARD A
al @ APC-H7-A  HLA-DR Bead Comps_DR APC-H7_FM_exp.fes Comp-APC-H7-A ps_US Beads No FP_F09_oxp.fos:Size Sias/APCHT-At
A [m] /b LR o e e =
T e e =7 e srolieratio| © AXG47-A  Blank Besd Comps_US Beads +FP_FOS_exp.fcs Comp-AxB47-A Bt Comps S st No FP 09 xStz SiaAre T A
atrix Parameters Editor | Cycle Modeling AXT00-A D3 Cell Comps_CD3 A700_E02_exp fcs. Comp-Ax700-A Cell Comps_US Cells_ED3_exp fos:Size Size/AXT00-A+
@ PE-A Perforin Bead Comps_Perforin PE_FOS_exp.fcs Comp-PE-A Bead Comps_US Beads No FP_FU9_cxp fcsiSias SialPEA
— 2 ) S e I e Ct C om p ensa t i oh a Ctl ON —erosa o Bead Comps_38 PEC ,s:m;_exp = Comp-PE-Cys-A oo ., et o b0 NU s:w.m,,w
@PE-Cy7-A  IFNg Bead Comps_IFN PE-Cy7_F07_exp.fes Comp-PE-Cy7-A Bead Comps_US Beads No FP_FU9_exp fes Size SizPECyTA+
Tools to construct the spahover iaiiia
m appropriate to your experimental 5 @ PE-TxRed-A CD4 Bead Comps_4 PE-TR_FO1_exp fcs Comp-PE-TxRed-A Besd Comps_US Beads No FP_F09_exp fes:Size SizePETaRed- As
conditions 12 PacBlue-A D8 Beud Comps_§ PB_FO2_exp.cs Comp-PacBlue-A st Comps US eats No F_FO9 e csSie SimpaiucAr
5 =
Shortcut Key: #+M 12 AARD-A
L aloin i Cell Comps_US Cells_E03_exp.fes Cell Comps_AARD_E1_exp.fes
+ {E} Compensation 12) E E
ompensaton ] ]
{T} FMOs : E E
~omeae 1) Select Compensation group R R
w G5 Singlets 2 2
w 5 Lymphocytes E E RE S U LT'
w G5 Live _ E E b
Name & \ Statisic #Cels 7D Compensat|0n
« Bead Comps_DR APC-H7_F04_exp fcs 18907 g T g
Size 603 11396 1
e ®© APC-H7-A+ 427 4866 e AARD-A :: Dead e matrlx Setu p
()] | ~ Bead Comps_ERK A485_FO6_exp.fcs 24114 APC-H7-A . .
- G Size T 16113 Bead Comps_US Beads No FP_F09_exp.fcs 04_exp.d W I n d OW W I | I
) Ax488-A+ 470 7569 E 127 ]
w Bead Comps_IFN PE-Cy7_FO7_exp.fcs 30000 E E 0 pe n
- 5 Size 73.2 21947 '
) PE-Cy7-A+ 525 11518 i i
w Bead Comps_Perforin PE_FO8_exp.fcs 19212 & a8 4
- @ Size 710 13645
G5 PE-A+ 55.2 7528 E E
(@] w Bead Comps_US Beads +FP_F05_exp.fcs 30000 | | gy ! | I ! |
- 5 Size 76.2 22871 o 100 2000 A o ot o 1000 2000
@ AxBAT-A+ 100.0 22866 FSC-A APC-H7-A :: HLA-DR FSC-A
- Bead Comps_US Beads No FP_FO9_exp.fcs 10290
@ Size 803 8266
w Bead Comps_4 PE-TR_FO1_exp.fcs 19202 Fo1
43 - @ Size 66.1 12699
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Choose or Remove Parameters © rovso vio
Click on a Sample column field - drop-down options, including:

e0e Control Group: Compensation
@\ Apply To Group + Matrix Name: Compensation W viewMari Finalized
N spectral | Al Detectors W Optimize Weights Remove Univ Neg Spilover Algorithm (@) Traditional () Autospl jAutoSpread

Parameter sample Comp Name & Negative Positive

@ AARD-A Dead Cell Comps_AARD_EO1_exp fcs Comp-AARD-A Cell Comps_US Celle_BO3_exp.foxSine SEEAARD AL

- @ APC-HT-A  HLA-DR Bead Comps_DR APC-H7_FO4_expifcs Comp-APC-H7-A Bad Comps_US Beats No FP_F09_oxpfssize SUHAPCHTA

AX700-A  CD3 Bead Comps_DR APC-H7_F04_exp.fes 700-A el Comps_US Cells E03 cxp.fsiSae SAxT0-A

GPA  peronn | Bead Comps ERK A4BE_FO_expfes I oo 05 s 1100 o rin

Bead Comps_IFN PE-Cy7_FO7_exp.fcs
m V r m r Gpe-cys-a  cos Bead Comps.Perforin PE FOB_expics leys-a e Comp U Bl No P 109 cxp oS SietECysAr
@PE-Cy7-A  IFNg Bead Comps_US Beads +FP_FO5_exp.fcs cy7-A Bead Comps_US Beads No FP_F09_exp.fes:Size SiRPECYT-A-
Bead Comps_US Beads No FP_F09_exp.fcs

© PE-TxRed-A (D4 Bead Comps_4 PE-TR_FO1 exp.fcs TxRed-A Bl Comps_US Beats No FP_F09_oxp sSize SUSPE ARt

PacBlue-A (DS Bead Comps_8 PB_F02_exp.fcs Blue-A Boad Comps_US Beads No FP_F09_oxp.fisiSize SizPasBlus-At
Bead Comps_38 PE-Cy5_F03_exp.fcs E

Choose Parameters e '

Cell Comps_| ~ Cell Comps_US Cells_E03_exp.fes Cell Comps_AARD_EOI_exp.fes

<Clear>

E Remove This Paramete;

Choose Parameters

- 1 L
. P ¥ <Reset All> Remove this n?mmatar;mm the compenzat
o 5 i <Reset This Parameter> o J
B ; e — B
£ E o
parameter Lo’ e
FotA AARD-A :: Dead FoeA
APC-H7-
Bead Comps_US Beads No FP_F09._exp.fes Bead Comps_DR APC-H7_F04_exp.fes
E n E
E h ] ;
< Uisize < 4
& #80.3 5
"o i # ®"og
'
v o T PR o 100 o
3 APC-H7-A :: HLA-DR S
218
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Default is Traditional Compensation @ Flowso vio

Options for utilizing Spectral unmixing math and AutoSpill
robust linear regression can be selected in the header

Traditional AutoSpill
Spectral i

[ EoN ] Control Group: Compensation
‘[M]| Apply Te Group ~ Matrix Name: My New Compensation ] View Matrix Finalized
Spectral All Detectors Weights Optimize Weights Remove Univ Neg Spillover Algorithm Traditional utoSpillfAutoSpread

Confirm gates and control assignments look correct. Double click a graph to edit it.

Parameter Sample Comp Name b Negative Positive
9 AARD-A Dead Cell Comps_AARD_EDI_exp.fos Comp-AARD-A Cell Comps_US Cells_E03_exp.fes:Size Size/ AARD-A+
@ APC-H7-A HiA-DR Bead Comps_DR APC-HT_F04_exp fcs comp,Ap[,H?,A Bead Comps_US Beads No FP_FUR_exp fos:Sine Sine/ APC-HT-A+
Ax488-A p-ERK1_2 Bead Comps_ERK A488_F06_exp.fcs Comp-Ax488-A Bead Comps_US Beads No FP_FUS_exp.fos:Size Size/Axd¥E-A+
T AXTD0-A cD3 Cell Comps_CD3 A700_ED2_exp.fcs Comp-Ax700-A Cell Comps_US Cells_E03_exp.fes:Size Size/ ATH-A+
@ PE-A Perforin Bead Comps_Perforin PE_FOB_exp.fcs Comp-PE-A Bead Comps_US Beads No FP_FI#_cap.fos:Size Size/PE-A+
@ PE-CyS-A  CD38 Bead Comps_38 PE-UyS_FU3_exp.fes Comp-PE-Cy5-A Bead Comps_US Beads No FP_FI8_cxp.fos:Sine Size/PE-CyS-A+
@ PE-Cy7-A IFNg Bead Comps_IFN PE-Cv7_F07_exp.fcs Comp-PE-Cy7-A Bead Comps_US Beads No FP_FUS_exp.fos:Size Sine/PECyT-At+
@ PE-TxRed-A D4 Bead Comps_4 PE-TR_F01_exp fcs Comp-PE-TxRed-A Bead Comps_US Beads No FP_FI#_cap.fos:Size Size/PE-TxRed-A+
" PacBlue-A cD8 Bead Comps_8 PB_F02_exp.fes Comp-PacBlue-A Bead Comps_US Beads No FP_FIB_exp.fes:Size Size/PacBlue-A+
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. FlowJo™ v10

Review and Adjust Gates
Parameters used and auto-gating for populations

eo0e Control Group: Compensation

] | apivTo Group Matrix Name: Compensation -]

= - L]
¢ De ine OS|t|Ve an
Confirm gates and control assignments look correct. Double click a graph to edit i
t.
AX700-A D3

e Choose from R

View Matrix Finalized

Remove Univ Neg Sillover Algorithm (@) Traditional () AutoSpill (AutoSpread

Parameter sample Comp Name B Negative Positive

©® AARD-A  Dead Cell Comps_AARD_BO1_exp.fes Cell Comps_US Cells_EN3_oxp fesSine

Comp-AARD-A
Comp-APC-H7-A
Comp-Ax488-A

Comp-Ax700-A

SizAARD A

© APC-H7-A  HLA-DR Bead Comps_DR APC-HT_FO4_expfes Bead Comps_US Beads No FP_F09_exp.fesSize SIzAPCHTAL

Bead Comps_ERK A433_FUG_exp fes

Choose

Ax488-A  p-ERK1_2

Rt Camne 1S Rexts No FP 09 cun fecSize

Negative Positive

Comp-PE-A
Comp-PE-Cy5-A

dropdowns lists or
drag-and drop

OPE-Cy7-A  IFNg

samples

@ PE-TxRed-A CDd Baad G

PacBlue-A (DS Biad Comps_§ PB_F02_exp.fes

Comp-PE-Cy7-A

Comp-PE-TxRed-A

Comp-PacBlue-A

Pop(s)

e Comps_LS s No Fi_H09_exp.tcsisize

Bead Comps_US Beads No FF_F09_cxp.fesSize

Pops

SizPETaRe A

SizPacBlucAr

AARD-A
Cell Comps_US Cells_E03_exp.fes

Cell Comps_AARD_EDI_exp.fcs

_ : Ei SEECErC BRI
populations from s — .
; : ' - Double click .
Workspace gatlng : e T preview to
tree APCHTA —— . FT::P( ; open GW and d
_ s — modify gates .
Double click graph || 5 I
plot preview to A 5. . S—
m Od Ify g ates D lw:m - APC:;-WfA::w;-iLAjJR ) m:sc,A - ‘ﬁ‘ . AARD-A - Dead | R
46 I Active Gate - 15.2 Size v |
[T Statistes - Count 145743 145743 100% v
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View Matrix
Once choices are finalized, click to view and apply

)

. FlowJo™ v10

Control Group: Compensation

Apply To Group ~ View Matrix. Finalized

Matrix Name: Compensation

All Detectors Weights Optimize Weights

Spectral

Remove Univ Neg spillover Algerithm () Traditional @utospill/Autospread

Confirm gates and eontrol assignments look eorrect. Double click a graph to edit it

Parameter sample Comp Name & Negative Positive
©AMRD-A  Dead (Cell Comps_AARD_E01_exp.fes Comp-AARD-A Cll Comps_US Cells_B07_xp.fsSize SimAARD A
@ APC-H7-A  HLA-DR Bead Comps_DR APC-H7_FO4_exp.cs Comp-APC-H7-A Beod Comps._US B FETT
Axd488-A P-ERKI_2 Bead Comps_ERK A488_F06_exp fes Comp-Ax488-A Bead Comps_US By x S
- atkpace]Maricey ]| Edit Save Matrix SSM Displaying matrix My New Compensation’
ATO0-A D3 Cell Comps_CD3 AT00_E02_exp.fcs Comp-Ax700-A o Comps 05 ] ncquisition- defined (o] playing v P
@ PE-A Perforin Bead Comps_Perforin FE_FOS_exp fes Comp-PE-A eat Comys_Us B[] Trad Comp A DL ABC-HT-A o AXABE-A . AXTO0-A . . PE-A - Rerforin PE-CyS-A - .PE-CyT-A - L..PE-TxRed-A .. Packlive-A
@ PE-CyS-A  CD38 Bead Comps_38 PE-CyS_FO3_exp.fes Comp-PE-Cy5-A Bexd Comps 1wl Spectral Comp AARD-A :: Dead 0]
— [ Autespill Comp APC-H7-A 1t HLA-DR
@ PE-Cy7-A  IFNg Bead Comps_IFN PE-Cy7_F07_exp fes Comp-PE-Cy7-A Bead Comps “".AumSpiHCnmp Autoflur sub Axd88-A - p-ERKL 2
@ PE-TxRed-A €D4 Bead Comps_4 PE-TR_FO1_expfes Comp-PE-TxRed-A et Conps s B[] AXT0D-A : CD3
PacBlue-A €D Bead Comps_§ FB_F02_exp fcs Comp-PacBlue-A Beal Conps_ US B PE-A :: Perforin
= PE-CyS-A - (D38
AARD-A PE-Cy7-A : IFNg
Cell Comps_US Cells_E03_exp.fcs Cell Comps_AARD_E01_exp.fcs PE-TxRed-A :: CD4
B PacBlue-A :: CD8
< Preview Sample: | Bead Comps_DR APC-H7_F04_exp.fcs « | ‘Prawew Population « Views Overlay Uncompensated
B
E Comp-APC-H7-A Comp-AxiBE-A Comp-Ax700-A Comp-PE-A Comp-PE-Cy-A Comp-PE-Cy7-A Comp-FE-TxRed-A
3 -
g
: N .
=[] ¢
FSC-A AARD-A ‘- Dead FSC-A B 9 1 s’f
A
APC-H7-A H
Bead Comps_US Beads No FP_F09_exp.fcs Bead Comps_DR APC-H7_F04_exp.fcs
ey #
4 4 1 ¥ .
i 3
1 1 f g
& & 5 2
&
4 4 £ k £
Tt T TorEr Ty e A o M
° 100k 2000 o B P ° 100k 2000 1
Fse-a APC-H7-A :: HLA-DR Fse-a f
3
¥y £
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Apply Compensation O rowsovio

Select matrix, then drag-and-drop

*unsaved* My Analysis.wsp
Aac  {imhEL®

Flowlo  File Edit  Workspace  Tools  Configure ARO?E

\‘ | New Workspace ;ITah\a Editar ﬁ /" Annotate Experiment... (G Cell Cycle [&] Prolifera ? G) About ~
Ay Add samples... [ Layout Editor + %2 Plate Editor [ Kinetics.. . L= Contact Flowje v
Add | Workspace |
{+} Create Group... ) Preferences...| Keyword [ Compare oy . e0e -
Navigate Experiment Biology Warkspace Matrices it Save Matrix SSM Displaying matrix My New Compensation’
Group Size  Role | Acquisition- defi
T ATSAmoS = e all B Parforin PE-Cy5-A - _PE-Cy 7oA - L. P TxRed-A . Pacilue-A
{!} STIM m NS+ NS - [ spectral Comp AARD-A :: Dead 0 23.9629
{!} SSTIM = NS+ Pl [ Autospill Comp APC-H7-A * HLA-DR 0 0
{73 *STIM = PIINS D g d d p M t Ax488-A  p-ERK1_2 0 0
s - rag and dro 0a :
{7} All stain I PE-A : Perforin 0
w {E} Compensation g rO U p 0 r Sal I I p e Se | ected PE-CyS-A - CD38 16 0
HH Compensation - - PE-Cy7-A :: IFNg 1.8 0
33 os - applies selected matrix Matri : i
w {1} Master Cates atrix PacBlue-A - (D8 0 100
w & Singlets
w @) Lymphocytes - ~]
- G Live . Preview Sample: | Bead Comps_DR APC-H7_F04_exp.fcs « | ‘Prewzw Population ~ Views Overlay Uncompensated
— Name & | Statistic #Cells “PID
[ | Bead Comps_DR APC-H7_F04_exp.fcs 18907 Comp-ARC-HT-A Comp-AxiBE-A Comp-Ax700-A Comp-PE-A Comp-PE-CyS-A Comp-PE-Cy7-A Comp-FE -TrRed-A
B p Bead Comps_ERK A488_FO6_exp.fcs 24114 =
[E |» Bead Comps_IFN PE-Cy7_FO7_exp.fcs 30000 g
FE | Bead Comps_Perforin PE_FOB_exp.fcs 19212 2|1
FE |p Bead Comps_US Beads +FP_FOS_exp.fcs 30000 all3 o
B |p Bead Comps_US Beads No FP_F09_exp.fcs 10290 2l F i‘:
i) (3 0z z et
‘b Badge turns the color of & :
dadge turns the color o
Iy 03
= [$ I d - 43 "3 ?i
] applied matrix 57 . ;
E e 60 3
B B FMOs NS+PI_No CD4_C12_exp.fcs (Contre 219336 3 '_
[ |» FMOs NS+PI_Ne CDS_C11_exp.fcs (Contrt 269027 5 7
B |p FMOs NS+PI_No DR_CO7_exp.fcs (Control 281200 E ] ; £
FE | FMOs NS+PI_Ne IFN_COS_exp.fcs (Contra. 249824
B |» FMOs NS+PINo Perf CO9_exp.fes (Contre 276464
FE |» FMOs NS+PI_Ne p-ERK_C10_exp.fcs (Com 254708
B |» FMOs NS+PINo 38_C06_exp.fes (Control, 286676 B
i
H
Ee r’ i &
48
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ccessing the Spillover Spreading Matrix
Select matrix, then click SSM to Display or Export

o0 e
Workspace Matrices |[M]‘ Edit Save Matrid SSM I Displaying S5M of matrix ‘My New Compensation®
DA:quls\tlun-defm:d —
Show All  Display SSM o AXABE-A 2. AXT00-A ... PE-A :: Perforin PE-CyS-A i .. PE-Cy7-A o L. PE-TuRed-A ... PacBlue-A o ... Sum
/| AARD-A Export S5M 0 0 0.0853 0.0579 0.0384 0.1509 0 0.094 08164 12429
v | APC-H7-A T 0 0 o 0.3229 0.0408 0.1875 2.0614 0.0562 0 26688
v A 0.2076 0.0391 0 o o o 0 0.0039 0 0.2506
V| AxTOD-A 0 1422 0.1473 0 0.0108 0.2034 0.9175 [} 0 2.701
v PE-A 0.0246 0.004 0.0505 0.0543 0 0.7138 0.2749 0.9208 0.0276 2.0705
Selected V| PE-CyS-A 0 0.415 0.0096 0.8494 0.2208 0| 1571 0.1276 0 31935
. v| PE-Cy7-A 0 0.7912 0.0142 0.0936 0.3562 0.1154 o 0.1251 0 1.4997
Matnx | PE-TxRed-A 0.0082 0.0591 b 0.109 0.6952 1.2731 0.7466 0 0 28912
' PacBlug-A 0.5018 0 o 0.0018 0.0387 0.0046 0.0473 0.0383 o 06325
7 Sum 07422 27304 03069 14889 14009 26527 56188 13659 0844 17.1507
Preview Sample: | Bead Comps_DR APC-H7_F04_exp.fcs « | ‘ Preview Population « Views Overlay Uncompensated
Comp-APC-HT-A Comp-Ax4B8-A Comp-Ax700-A Comp-PE-A Comp-PE-LyS-A Comp-PE-Cy7-A Comp-PE-TuRted-A
g
i M1 .
Rl 3 '
|3
B

Camatre Al

Camuaanin
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Using a Spillover Spreading Matrix

Large numbers with red shading - primary detector’s fluorochrome
(columns) will spread in secondary detector’s channel (Rows)

- Loss of sensitivity for low expressing populations in that secondary
channel if that primary fluor antigen is expressed on the same
population.

BELS-A G BE10-A AL BG6D-A ::IL._ 8710-A : . B7B0-A :: €. CS7S-A :: C.GB10-A :: Pe CEG0-A = T G710-A :: Fo_ G7BO-A 1L AE70-A I RTI0-A:: C. R7BO-A = C. UIS0-A:: C. UASO-A = Ui USO0-A:: €. USTO-A :: € U740-A €. UTBS-A s €. VSO I VE10-A: C VET0-A:: C._ VEDS-A I VESS-A : Ki_ VZI0-A €
v 0| 03386 | 03656 0.2974] | 01239 0621 | 0.4031 | 00041 |  0.2543 0 0198|021 0| 01381 0.0467 0336 | D3264 0.0023 0 0| 03933 02711 | D02993] 01361 0
v 0.1127 o 2.6497 1.7932 0.8328 1.1919 |_‘ 0.92 1.0927 0.7799 2.3488 0.5584 0.0615 0.2085 0.0195 0 0.5252 0.3809 0.2716 0.2722 0 0.3333 |n| 1.7473 0.8158
7 01364 | 05315 0 23386| 13725 | 05631 o442 | 32433 23834 1011 || 2023 0261 0w [ 0 01873 05647 | 04282 06808 o022 | 05765 | 07269 | 131
7 01354 | 05441 | 10453 0 22483 | 18492 05709 | 02963 || 468SS|| 16941 32236 04014 04654  00DBS 00511 | 0.1883 10155 06654 07323 0.0938 | 05453 | 03853 13669 [[SiEeA)
7 0.2341 | 0.6986 | 05431 D 08329 06307 | 014585 03853 (N 0.3526 | D.4928 1566| 00459 0 02651 04942 | 21341 05445 0.0057 0.4714 0.36 0.377
7 0.0424 | 19982 0.3003 0| 25765 D384 05238 0.342 0.1293 0.2014 0 0 | 273e8 01253 0.0986 0 15294 0.2372
7 0 0347 | 10752 10007 048 | D.5437 0 06176 12085  0.8448 0.3916 0.1008 [ 0 01334 02312 | 01763 0 D 0.8931

7 o238 Looss | BNEEEEE| 2301 | 22169 | 10328 o se7e| 30857 N 1753 03758 0.0053 0 02182 07133 05421 084 | 00058 1.0484 |

7 0.2323 | 06409 | 34267 NN 2866 4034 | 10822 | D350l 0| 31982 1145 | 37772 04325 0.0281 0| 04711 12556 | 06027 10011 0 03658 07415 ||

7 DIGE1 | 05254 | 03026 0371 (| 0936 05497 Da0sT | 03004 0 02124 | D.I82% 0,675 0 0 D168 0 | 02428 10268 04652 0 01936 0.0943

7 0| 00715 | 10138| 07532 04003 | D0.2028 0 | D7834  0B3SS| 07507 )| L6043 281 0 [ 0 0 01833 0.14% 0 D [ :

v 0 | D368 | 02564 | 14657 06963 | D0.5515 | 0.1605 0 18614 | 11939 01382 0| 04558 02862 0.0843 0 0.128 0 | 07259 05524 0 0 0 0.136

v 0| o207 0 04514 | 30128 04101 | 02436 o 04743 |EESE| 021 | 07009 0| 11es9| 01289 0 0 0 | 0.3985| | 15065 0 03174 0.2938 0
v 0| 01216 0 [} 0 D4568 | D.1426 [] [ 0 0 [} 0 0 04907 02984 | 0.2899 0 000z 01043 0 0.1306 [ 0
7 01743 | 02722 0 01743 0| 19562 03811 | 01336 0 0 o 0 0| [ 3ioos2 0 19053 1113 0.105| 01115 0.793 0.2351 o 01194
v 0422 0 02431 0| 31989 07145 0 02549 00119 0.3459 0 0| 13282| 06859 0| 16785 0.2847| | 02392 2.0067 0618 02763 0
v 0.0665 | 37848 | 13291 06307 SB79% | 07111 06288 04377 07776 | 0.2031 0| os972| 01268 0.3182| | 02725 0 24427 05675 0157
v 0 | 01707 | 29006 12139 0306 | 23327 14807,  Loizs| (jEEEEEN| | 18182 0.325|  0.969% 0.134 0| 16182 1316l 0.0063 2498 | 25006 06624
7 0| 02222 | 0.4975| | 28962 0.2029 0 12127 | 14977 o [WSE9M| n.esas | 17906 0.169 0.1376 0 294m 0 0.0048  0.1208 8175
v 0 0545 o 0381 0 0| 02001 | 11045| 0.2235 | 02231 | 07361 | I00Z| 03551 0| oe701 0 [ 0 0.2381 0 0
v 0.0445 | 0.0598 [ 0 0.1316 0 00538 0 00028 0 0| L0718 10495 0.0455 0.034 o 0 06973 0.2574 0.0513
71N 07941 0.2287 0 01547 00793 | 1991 07555 0087 01627 0 0203 | D125 0| 17821 10184 01951 | 01277 00752 05707 0 12515 0.2906
~iR 0| 10696 07577 0666l 03129 |ESSEE| | 27641 | 03708  06584) 05536 06443 | 03454 0l 03164 01472 05143 03617 0269 07871 | D.OL08 0| 24184 0.7472
7 0 | 06501 08981 08846 04701 2.035 4712) 06073 08495 07616 | 20555 | 0.7046  0.0731 03739 0.0795 27 1.4062 04948 04507 D.OB1Z | 04823 0 12075
7 0 | 00852 | 05766 07422 03716 0.2956 06482 | D012 07338 0611 | 25225 1205 | D616 04517 00579 0 25522 06425 05817 01265 | 01449 198323
7 0 01485 | 05393 | 3DBI9| 10766 D0.5284 | D.ISS1 | 00896 | 16216|  0.9927  0.2695 [ 47287| 04512 12071  0.1098 [} 0.2322 17435 07764 01344 0.201

7 0| D108 0 09053 14112 0.192 0 | DDD28  04393) | 11087  0.0047 | 15818 0.35 1419)  0.0604 0 D 202265| 04913 D10IS | 01343 01377 0.8992
7 0 00542 0 0242 0.8551 0 01295 0 02055 | 14545  0.0037 0428 | D319 19129 0.062 2 0.0614 26335 05631 DOB13 | 01321 01355 03181
7 29563 147051 41153 582293 350533 625467 392397 11802 266119 37.6502 522474 310801 61706 253843 49514 5676 14589 129983 162825 214049 156332 46098 133453 252163 335904 27.6554
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TS0-A T TBS-A € Sum
0 0 46644

0.9363 1.0448 44.1706
15452 1521 47.7461
2737 | 3.1052) 364127
24492 NN 399286

02317 | D2867 166903
04322 | 05483 | 112257
13706 | 2.0264 810784
24534 | 21129 | 689194
EEg 287071
01932 | 03082  B4203
1.1473 13907 123809
1.3902| [[5H008| 23.7013
0.1305 0 26131
0 D569 | 15542
02098 | 0.0146 | 144075
01342 | 01839 | 519846
0889 30.4962
26786 27.0337
25838 123964
0l | 51025
03397 158066
1.1078| 283642
17185 266607
22755 | 218419
BIGOIE| 336714
_s;ﬂyﬁj\ 22124
3.0445 0 134947
337732 | 69.9257 745.5853

0.8785




Editing Compensation O Fiowso vio
Click Edit > Copy where you can change values

Workspace Matrices []| ot save Matrix ssm Displaying matrix Trad Comp -copy’
DAEHU\SiIiDH-ﬂEfiI’IEU
v AARD-A - D APC-HT-A ... Axd4BE-A oo ... Ax700-A . ... PE-A :: Perforin PE-Cy5-A oo . PE-Cy7-A o L..PE-TuRed-A ... PacBlue-A = ...
AARD-A :: Dead 100 00217 03699 0.0751 0.036  0.1475 0.0487  0.0702| | 24.0959
APC-HT7-A 2 HLA-DR 0 100 0 32547 0.0299 0.306 | 39.5459 0.07 o
.AumSp\H Comp Autoflur sub AxdBR-A : p-ERK1 2 1.8522 o 100 o 0.0211 o o 0.0099 o
ly New Compensation AXT00-A : CD3 0.0671 | 35.0053 0.1945 100 0 13173 10,647 0.0466 0
PE-A :: Perforin 0 00129 03401 0.0376 100 14.4873 13124 | 37.6799 o
PE-CyS-A :: CD38 0| 29928 00254 7.7381 1.6083 100 119492 0.7069 [
Ed |ta ble PE-Cy7-A :: IFNg 0| 57628  0.0595 03117 |  1.8854 0.368 100 0.8243 o
- PE-TxRed-A : CO4 0 00233 01112 0.0567 | 23.923 | 52.7571| | 6.0412 100 o
o E . PacBlue-A :: CD& 16.8473 0 00542 0| 00137 0 0 0.0064 100
) b Median Comp-APC-H7 copy
! o] Pos = Neg 0 =
5 107 3 Preview Sample: Bead Comps_DR APC-H7_FD4_exp.fcs | |Prnvmw Population = Views Qverlay Uncompensated
I 3
.. 1 Comp-APC-H7-A Comp-AxdBE-A Comp-Ax700-A Comp-PE-A Comp-PE-Cy5-A Comp-PE-Cy7-A Comp-PE-TxRed-A
< 3 Pos £
107 3 s
r~ . iE
4 F H -
T 1 il I
I z B :
Y g ¥
A
< i
L iy e e
g % #
E 1 :
o ] .
U F -
H ]
Pa £
o 1% 1w* i ) {
Comp-Ax700-A :: CD3
I
i
i
K
¥ i €
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Saving Compensation

Click Save Matrix

52

CSV - use

outside of
FlowJo

FlowJ]o Matrix

(.mtx) =

import back
into FlowJo
workspace

Add, duplicate or
delete a matrix

Workspace Matrices
[ Acquisition-defined
Dde Comp
[ spectral Comp
.Aul oSpill Comp
.AumSplll Comp Autoflur sub
.My New Compensation

FlowJo™ v10

Displaying matrix Trad Comp -copy’

y F|OW_]0 Matrix File D-A D APC-H7-A = AxdBB-A Ax700-A PE-A - Perforin PE-Cy5-A PE-Cy7-A o | PE-TxRed-A __ PacBlue-A
AAR CSV File 100 0.0217 0.3699 0.0751 0.036 0.1475 0.0487 0.0702 24,0859
APC-HT-A"THLA-DR o 100 o 3.2547 0.0299 0.806 39.5459 0.07 o
Ax488-4 :: p-ERK1_2 1.8522 o 10 o 0.0211 o o 0.0099 o
AxFOO-4 : CD3 0.0671 35.0953 0.1945 100 0 13173 10.647 0.0466 o
PE-A :: Perforin o 0.0129 0.3401 0.0376 100 | 144973 13124 37.6799 o
PE-Cy5-A:: CD38 o 2.9928 0.0254 7.7381 1.6083 w0 11.5492 0.7069 o
PE-Cy7-A :: IFNg o 5.7628 0.0595 03117 1.8854 0.368 100 0.8243 o
PE-TxRed-A :: CD4 o 0.0293 0.1112 0.0567 23.923 52.7571 6.0412 100 o
PacBlue-A :: CD8 16.8473 o 0.0542 o 0.0137 o o 0.0064 100
Preview Sample: Bead Comps_DR APC-H7_F04_exp.fcs + | | Preview Population = Vieww Overlay Uncompensated

Camp-APC-HT-A Coma-AxdBE-A Comp-Ax700-A Comp-PE-A Comp-PE-Cy5-A Camp-PE-Cy7-A Camp-PE-Taked-A
g
=
3 -
AR :
L
= i ;
H 5| .4
=) et o
3
o
: g
3
1
5 { .
2
i
H
5
Tw ] « BE
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Plugin setup



Plugins
Apps that run some external algorithm or function

« Can be used to:
— Cleanup samples
— Embed data in fewer dimensions (dimensionality reduction)
— Classify events into populations based on similarity (clustering)
— Visualize population relationships (comparisons)

 Must be downloaded and installed prior to use
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The Plugin Menu

Is located in the Workspace Tab - Populations Band

« Once plugins are downloaded and installed, they will be:

listed in the drop-down Plugins menu

— used like an action button to initiate a plugin process

o0 e
ha Wad

Flow]o

AHNE LD

File Edit Tools Configure

My Flow Analysis.wsp

L

s 3

up from k

@) °
B [l of EE SR ARA -3 - .
L - - ®= Create keyword value series...
Create P ysis  Group selected  Copy value Rename... tSNE Nodes | Plugins | Inspect... Add Median o' Freq. Add
Croup. samples to group ~ ~ | Statistic... w~ ~ of ~ Keyword _‘,r Copy value to group
Groups Population| Flow]o Exchange ics Keywords
Group
40T Al Sample$ Add Workspace Plugin T
{E} Compensation Compensation
w {1} Group Gates Remove Workspace Plugins None
- D Live
w & Cells Astrolabelmport
- 5 Lympho
- @ CD3+ AutoAdjustCates
w &5 CD4+CD8+ AutoGateCategorical
Name CBA #Cells
p PEMC_111615_PMA lono_CD107a Ax700_F4_F04_016.fcs Calibration 200000
p PBMC_111615_unstimulated_B4_B04_012.fcs 200000
w concat_1_Cells fcs ClusterExplorer 300000

3, Phenograph_LPUI

%, TriMap_X_A16B

B, TriMap_Y_A16B

94, tSNE_of_concat_1_Cells.fes_1
9, tSNE_of_concat_1_Cells fcs_2
% UMAP_1_1S1R

% UMAP_2_151R
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DownSampleV3

EmbedSOM

Euclid
ExternalPopulationAlgerithminterface

FItSNE

Flowal




Download Plugins
From the FlowJo Exchange

« 15t plugin menu item is a link to the Exchange

® [ ] My Flow Analysis.wsp
A i NAELOC —
Flowlo File Edit Workspace Tools Configure I Q2 |+' [ Xc a n g e
. . n (:]‘} Create group from keyw
S U | PEIl S o AAA T
E—’ ] [ ] { } - » 1 /{" + * yword value series...
Create Copy analysis Group selected  Copy value Rename. 1SNE Modes |Plugins| Inspect... Add Median o Freq
Croup... to group samples to group w v Statistic... ~ ‘_‘J,' Copy value to group
Groups Pupula[inr_l Ftei B Keywaords
Group
{7} All samples . Test
Add Work Pl
{E} Compensation S mR Compensation
w {0} Group Gates Remove Workspace Plugins None
w @ Live
- & Cells Astrolabelmport
w @ Lympho
- € CD3+ AutoAdjustCates
Monocyt
w @ CD4+CD8+ AutoGateCategorical onocytes
re O T Cells
CBA
_ Name #Cells O B Cells
B PBMC_LL1615_PMA lono_CDL07a Ax700_F4_F04_016.fcs T 200000
()1 ) PBMC_LLL615 unstimulated B4 B4 012.fcs 200000 O NK Cells
Q « concat_1_Cells fcs ClusterExplorer 300000 ® QC
% Phenograph_LPUI DownSampleV3
B, TriMap_X_A168 )
i TriMap_v_A168 EmbedSOM v0.2 published February 5th, 2020
b tSNE_of_cancat 1 Cells.fs_1 Fuclid Dimensionality reduction, analogous to
% tSNE_of_concar_1_Cells.fcs_2 ) . )
34, UMAP_1_1S1R ExternalPopulationAlgorithminterface tSNE or UMAP. This algorithm is used as
b umAP_2_151R FILSE visualization for high parameter datasets.
FlowAl

&<

« @O @
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The FlowJo Exchange
Lists all available plugins with download links

* Click on a link to download the plugin and associated
documentation

FlowSOM [ UMAP < Phenograph < ClusterExplorer [
0co"®
o o J°
W Dead «®%e P .. £ -..
e g & 0. .. e L] ° (]
8 TCells s, 0 .... ; O
L] ey . ...I L ] s
ae - s " G g
Y SRS
» e .‘. L
W B Cells T o & :
L]
ves o 8
L]
[N
v2.9 published November 21st, 2020 v3.1 published March 25th, 2020 v3.0 published September 26th, 2020 v1.5.7 published December 8th, 2020
Cluster using Self-Organizing Maps A dimensionality reduction technique Delineate clusters by unsupervised ClusterExplorer illustrates a profile of
similar to t-SNE nearest-neighbors grouping of biological relative intensity values across parameters
parameters. in flow cytometry data.

&<
!
1<
1<

« @ @ C & « @ @ [ &
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Installing Plugins
Requires a few initial steps

For each new Plugin you want to use:
« Step 1 - Download the Plugin package and unzip
« Step 2 - Place Plugin.jar in your Plugins folder

If this is your first time installing a Plugin
« Step 3 - Setup/Configure Preferences

If the plugin requires R
« Step 4 - Install R (if not already installed)
« Step 5 - Run the Plugin package installation script within R

BD RESTRICTED



Steps 1 & 2
Apply to all plugins

1.

[ AN ] [ FlowSOM_v2.9

< HE - ERERE = Q Search
Favorites Today Today

8 A my Fles I/ FlowSOM_Source.zip

¢t I FlowSOM_v2.9.zip 3 FlowSOM_v2.9 jar

;r&.; Applications
@ Documents
&2 Desktop

© Downloads

2. Put the Plugin.jar file in

your plugins folder

* Restart FlowJo -2 the plugin

name will display in your Plugins

action menu

59  For Research Use Only. Not for use in diagnostic or therapeutic procedures.
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/] How_To_FlowSOM
License_Apache2.O.txt

0@
<

Download plugin package and unzip

[ plugins
# v

[(m) =

]

a Q, Search

Favorites
E Al My Files
@
¥ Applications
@ Documents
= Desktop
o Downloads
E5 FlowData
B FlowJo
B3 plugins

&8 Photo Booth
& Photos

=5 Preview

A Prism 8

@ QualysCloudAgent
@ QuickTime Player
RR

i) Reminders

€ Rrstudio

@ safari

. SeaGeq

12| ClusterExpl...er_v1.5.9.jar
@ Correlate_v0.2 jar
@ CytoMNorm_v1.0p01 jar
@ DownSample_v3.3.jar
13 EmbedSOM_v1.1.jar
12 Euclid_v0.4.jar
|2 FItSNE_vO.5 jar
12 FlowAl_v2.0.jar
@ FlowClean_v2.2 jar
@ FlowMeans-2.0.0.jar
13 FlowSOM_v2.9 jar

11 [ HowToDocs




Step 3 — Configure Diagnostics Preferences
Tells FlowJo the location of your plugins and R installation

[ ] FlowJo: Diagnostics

(] Preferences

o

IO ELOC

Flowlo

File

Edit

Workspace

Tools

Configure

nol> &

[+ New warkspace

[E=] Table Editor
+3
Add

i add samples... v | tLayout Editor

# Annotate Experiment...

[ 733 plate Editor

?

Workspace

.
{4} Create Group... () Preferences...|  Kevword E'O,I,Dq’ Hf,‘p
Navigate Experiment
Group size  Role
{7} All samples 3 Test
{E8} Compensation 0 Compensation
w {7} Group Gates 3 None
- D Live
- & Celis
w & Lympho
- @ €D3+
) @ CD4+CD8+
- D CD4+CD8-
@ cp27+
€ D28+
Name | statistic #Cells |
p PBMC_111615_PMA lono_CD107a Ax700_F4_F04_016.fcs 200000
p PBMC_111615_unstimulated_B4_B04_012.fcs 200000
w concar_1_Cells fes 300000

34, Phenograph_LPUI

34, TriMap_X_A168

By TriMap_v_A168

34, tSNE_of_concat_1_Cells.fcs_1
34, 1SNE_of_concar_1_Cells fcs_2
% UMAP_1_1S1R

b umaP_2_151R

3 UMAP_3_151R

9y X-shift_Angu_K30_avxfus

et

Workspace Fonts Gates Locale License
Qutput
B3 =3
="
=
=
Graphs Tables Layouts Layout
Annotation
Platforms
(K &
(1]
Compensation Cytometry Plates
Platforms
Tools
® wtil @
Ranges Performance Cytometers Diagnostics
2 R e | (KA

- Settings

2 Open Engine Interaction Window Total Memory = 928.0 MB

Max Memory = 32768.0 MB
Free Memory = 362.6 MB

Local Website:

Local Contact:

| write default values to local preferences file

| watch Sample Cache Threshold 3
Miscall
FCS-5can tool's update period 100 | Select Equivalent Parameters
Action Delay {in ms) 2000

R Path Jusr/local/bin/R

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

« Choose the location your plugins folder
and R installation
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Restart Flowl]o = applies the change

3 Scan for plugins {Applications /plugins

Reset Cancel




Step 4 - Install R

Required for certain plugins to run

« Navigate to https://cran.r-project.org/
« Download and Install the R base package for your operating system

Download and Install R

Precompiled binary distributions of the base system and contributed packages, Windows and Mac users most likely want one of these
versions of R:

e Download R for Linux
e Download R for (Mac) OS X
e Download R for Windows

« In addition to the base R package, also download and install:
— X-Quartz - If using a Mac. Link: https://www.xquartz.org/
— R-Tools - If using a PC

base Binaries for base distribution. This is what you want to install R for the first time.
Binaries of contributed CRAN packages (for R >= 2.13 .x; managed by Uwe Ligges). There is also information on third party

contrib software available for CRAN Windows services and corresponding environment and make variables.
old contrib Binaries of contributed CRAN packages for outdated versions of R (for R < 2.13.x; managed by Uwe Ligges).
Rtools Tools to build R and R packages. This is what you want to build your own packages on Windows, or to build R itself.

61

BD RESTRICTED


https://cran.r-project.org/
https://www.xquartz.org/

Step 5 - Installing R Packages

« For each Plugin that utilizes the R environment, the algorithm
package installation script must first be run within R.

« Each Plugin downloaded from the FlowJo Exchange site will come
with a "How To” document, which specifies the packaging scripts
for any R dependencies.

[ NON ) [ FlowSOM_v2.9
¢ z = = % H | a Q_ Search
; Tod Tad
AL ] o = ) : if (IrequireNamespace("BiocManager", quietly = TRUE))
£ Al My Files B FlowSOM_v2.9 0 1 FlowsOM_Source.zip install.packages{"BiocManager”)
@t b FlowsoM_v2.9.zip Ij_‘_|FIowSOM_v2.9.'ar BiocManager::install()
+: Applications =] H_ow_To_FIowSOM | >
(9 Documents License_Apache2.0.txt BiocManager::install(c("flowCore", "FlowSOM"))
= Desktop install.packages("pheatmap")
o Downloads
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Step 5 - Installing R packages

« Open R and copy/paste, or type the script into the R console

R Console

eoce .
RuAEQ® =

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence(d' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.
Type 'contributors()' for more information end
"citation()' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help()' for en-line help, or
"help.start(}' for an HTML browser interface to help.
Type 'q()’ to quit R.

[R.app GUI 1.7@ (7735) x86_64-apple-darwinl5.6.0]

[Workspace restored from /Users/10
[History restored from /Users/1020

1371/ . RData]
71/ . Rapp. history]

> if (IrequireNamespace("BiocManager”, quietly = TRUE))
install.packages("BiocManager")
> BiocManager: :install()
Bioconductor version 3.18 (BiocManager 1.39.18), R 3.6.3 (2020-82-29)
0ld packages: 'cowplot', 'data.table’, 'future.apply', ‘gaplot2’, 'ggrepel’,
"Matrix', 'parallelly’,

‘patchwork’, 'pbkrtest’, 'plotly’, 'RcppEigen’, 'rlang’, 'robustbase’,
‘sctransform', 'testthat', 'vctrs'
Update all/some/none? [a/s/n]:
BiocManager: :install(c("flonCore”, "FlowSOM™))
Update all/some/none? [a/s/n]:

a
trying URL 'https://cran.revolutionanalytics. con/bin/macosx/el-capitan/contrib/3.6/
conplot_1.1.1.tgz"

Content type 'applicationsoctet-stream’ length 1374143 bytes (1.3 M8)

downloaded 1.3 MB

trying URL 'https://cran.revolutionanalytics. com/bin/macosx/el-capitan/contrib/3.6/
data. table 1.13.6.tgz"
Content type 'application/octet-stream’ length 2398147 bytes (2.3 M8)

downloaded 2.3 MB

trying URL 'https://cran.revolutienanalytics. com/bin/macosx/el-capitan/contrib/3.6/
future.apply 1.7.9.tgz'
Content type 'application/octet-stream’ length 133065 bytes (129 KB)

downloaded 129 KB
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You will notice the
package
components being
downloaded

If prompted to
update a previously
installed package,
select all (a), unless
the component
requires compiling,
then select no (n)

R Console

@Rl G EHO " 1

downloaded 2.6 MB

The downloaded binary packages are in
/var/folders/yy/n5t270t57w531kjkb2y1x0r80000gn/T//

Rtmpl@KsZy/downloaded_packages

0ld packages: 'broom', 'callr', 'car', 'caTools', 'cowplot',
'dbplyr', 'diffusionMap', 'digest', 'el@71', 'evaluate',
'"FNN', 'foreign', 'fpc', 'git2r', 'glue', 'httpuv',
'igraph', 'ipred', 'iterators', 'kernlab', 'ks', 'later',
'"lava', 'lme4', 'maptools', 'matrixStats', 'metap',
'ModelMetrics', 'modeltools', 'openssl', 'pillar’',
'pkgconfig', 'plotly', 'pls', 'processx', 'R.utils’,
"RANN', 'Rcpp', 'RcppArmadillo’, 'RCurl', 'reticulate',
'rlang', 'robustbase', 'scales', 'Seurat', 'stringi',
'survival', 'tinytex', 'trimcluster', 'VGAM', 'XML',
'xtable', 'xts', 'yaml', 'zoo'

Update all/some/none? [a/s/n]:

a

also installing the dependencies ‘gbRd’, ‘Rdpack’, ‘fansi’,
(pe?
ps

There are binary versions available but the source
versions are later:
binary source needs_compilation

broom 0.4.5 0.5.0 FALSE
plotly 4.7.1 4.8.0 FALSE
robustbase 0.93-1.1 0.93-2 TRUE

Do you want to install from sources the package which needs
compilation?
y/n: n



Available Plugins
Can be classified into several groups

Pre-processing Dimensionality Clustering Interpretation
Reduction +Dig Deeper
Downsample tSNE X-Shift ClusterExplorer
CytoNorm UMAP FlowSOM HyperFinder
FlowAl TriMAP Phenograph Euclid
FlowClean EmbedSOM flowMeans

IndexSort Visualization Utility

Bold-Italic - Requires R ViolinBox CBA

. 8 MiST Stainindex
= FLOWJO Exchange _
Sunburst iCellR
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Why Pugins?

* Plugins Enable:
— Quick access to algorithmic processes
— Point and click interface for non-programmers

« Allowing for:
— Data clean up
— Population discovery
— Exploration
— Visualization
— Computational Sorting
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Employing Plugins

As part of a discovery workflow

Cleanup

Al
1

cleanup
concatenate

dimensionally-
reduce

cluster
gate
comparisons

dig deeper

Comp-APC-Cy7-A :: CD45
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Add Keyword
metadata

1000000
100000
10000
1000
100

# cells

10

1

DownSampled Events

Dimensionally

>

*Timepoint

\ 4

Reduce

tSNE Y

tSNE 'Y

tSNE X

Concatenate
(Merge)

o000
oo o0
s o000
o000




Employing Plugins

Cluster

‘Hi cleanup

% concatenate

@ dimensionally-

reduce

@ Identify

cluster Differentially Expressed

.
P lati

;E opl{atlons

gate -~

comparisons

dig deeper
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Reltie Expression Levl (ransformed)

Explore

55 &% 5 % % & 5 5 5 & B % 5 oz % 5
LAY T T T T T -
% > > 5, N

-
.‘ .n'."

2.5k =

2.0k =

15K =

1.0k 4

2.0 3.0€ 40K 5.0K

*Tissue

4"’?;0/ :\':j' :
A

lymph node



Additional Resources
To empower your discovery

 Download Plugins:
https://www.flowjo.com/exchange/
« Searchable Documentation

https://docs.flowjo.com/flowjo
* Flow]o University

https://www.flowjo.com/learn/flowjo-university/flowjo
« Technical Support

flowjo@bd.com
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Dimensionality Reduction and
Clustering



: | )
Analysis Workflow © rowiore

for Discovery Cleanup Add Keyword Concatenate

g metadata (Merge)

Cleanu <F 1000000

P 5 100000 1 0 68 g 0
:‘i 4210000 ] oD O O

i e 8 1000 5 71 -
‘ad concatenate 3 = g o
.D A" iaane Magse Mass age 1?2 E T B 9 O 0
FSC-A . §

, _ : - 00 0 0
dimensionally-

q DownSampled Events | | | I
redauce “Tissue
cluster ” : -

[ ] Dimensionally

;q Reduce

.

gate

AN '
comparisons > "

3 :
dig deeper i
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Analysis Workflow @ riovorvio

for Discovery Cluster

‘Hi cleanup
D % — ] l Blood
D concatenate = . | j » 230

@ dimensionally- ===—

E
reduce i o
271 o 1.0k 2.0k 3.0K 4.0K 5.0K

@ 3 *Tissue
T e & & T
. LT % % s R %
Identify ° © :

cluster Differentially Expressed '

[ ]
;q Populations
[ gate B Compare Conditions
4

@« W7 Gl vt

Reltie Expression Levl (ransformed)

Gate

w0
H\o’}
&
o
W

comparisons

dig deeper
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Available Plugins
Can be classified into several groups

Pre-processing Dimensionality Clustering Interpretation
Reduction +Dig Deeper
Downsample tSNE X-Shift ClusterExplorer
CytoNorm UMAP FlowSOM HyperFinder
FlowAl TriMAP Phenograph Euclid
FlowClean EmbedSOM flowMeans

IndexSort Visualization Utility

Bold-Italic - Requires R ViolinBox CBA

. 8 MiST Stainindex
= FLOWJO Exchange _
Sunburst iCellR
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Dimensionality

Reduction

creates new derived parameters

‘ Flowdo™ v10

cleanup « Goal: low-dimensional representation of a high-dimensional dataset
that preserves the overall structure of the data as much as possible

concatenate

dimensionally-
reduce

cluster
gate

comparisons

dig deeper

Monoc

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

ytes

Events with a similar multi-
dimensional expression
pattern group together
within the dimensionally
reduced data space



Dimensionality Reduction Options O rowo o

« t-SNE = t-Distributed Stochastic Neighbor Embedding

« UMAP = Uniform Manifold Approximation and Projection

« TriMAP = Triplet Manifold Approximation and Projection

« EmbedSOM = 2D visualization of FlowSOM clustering output

tSNE UMAP TriMAP EmbedSOM

[} Monocytes | B Cells JJJ CD4+ T Cells [Jj CD8+ T Cells

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

[l NK Cells




88.0

TriMap_X_MEEM

-88.0

14.0

UMAP_X_G21T

-13.6

tSNE_of_concat_1_Cells.fcs_1

0.0

o
-—
>
g
)
< .
(@) P
B
|_ — o
Prepite 3
I
©
NILIONA g
Coooo00 8
%
,ua%
1e %ma
1
%a%
187 o . gy
o 0T WIS A deLL °re
1w A.wahaa
A
A
1 pmyo%
J %m_, %,.% .
X 3
1@ %@ -3 u
2 i
wn LW vl -
N w
m - n%% 1 <2 5
21 T %ﬁ_@ z P
@ el 7] -
B 1@ %@% 9
)
i & %ﬁ,ww m_
P 5
1@ p o . 8
b b
1® o%aa‘ ,
Lu® %ﬁ& w
q
& a0
@vqh,s "
1o aa@ o5l 11Z97A dVIN v
i
16" @
o 3
n Qe o B
,ﬂﬂﬁ o
O ] &eam. o
Je™
S goo% n
o — +¢ Em.a *
. o ¢
1 E :
B o
L R, -
O U
16% 4 B .
Q. S
1%
A
m 1 ’(\J \_uQ
o
1 <
@) |
A v (PRULIDJSUEN} BAST UDISSB U] BA0E Ry OFEL €7S524'S||207 L 1B2U0DJO7INSY 00
c [ S
a =2 o
© o £ Q el
C o o0 6P
o L o S
o O < el
[@ I =2 M 00
it
C @© wn ) ey
h e = ! m..,—oaawom
N
< a o S
) o o c = ST
) + 2 255 S,
o "
0 © = ot
N Rt
D wn T + ! ,..&._%
oM™ €98 S
o + = voﬂv%ﬂ\_
nwn = < O )
n ) AN
b o ¥ T e
Y 0 8 ca ¥
— E A
) L S (18] Iam &
N 2% awag= A frte
— o ¥ L T T o ad
OO0 a« oF e
z(\roomaa
DS
° ° P
GO N YNGR GGG N R Y B O BR O S NR TR GG e

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

BD RESTRICTED




t_ S N E ‘ Flowdo" v10

the GUI details

[ N ) tSNE_of concat_1_Cells.fes

concat 1 _Cells.fcs
W,

1330

Run Name: tSNE_of_concat_1_Cells.fcs

Population: concat_1_Cells.fcs

Comp-B515-A :: GzmB FITC Select Parameters — Only

Comp-BGL0-A:: IL-8 BB630

highlighted parameters will
be considered

tSNE_of_concat_1_Cells.fcs 2

Learning Configuration -
Defaults to Opt-SNE

= e Iterations - Maximum

iz CD4 BUV496

0.0

e CD;::f LT number Of iterations 0.0 TSNE_of concat_1_Cellsfes1 131.0
Perplexity - Related to the number of nearest neighbors that is used
it Corpeneimigsserta | comizraxize) in learning algorithms. May be viewed as a knob that sets the number
O A e Ml WU of effective nearest neighbors. & Learning Rate
it will stop nEmling\:ﬁ‘;g;ﬂ?&:;ﬁ;tﬁ; ﬂﬂ;;l;p;?.siﬁ.:x;r;atming rate below has
(see Belkina, et al. https://doi.org/10.1038/541967-019-13055-v.) Learning Rate (eta) —_ HOW fast you get to a SO|UtI0n. Sma” 9
1000 perpleniy, 30 leaming rate eray azmoo gradual changes per iteration, slower. Large - larger changes, faster.
KNN algorithm: | Exact (vantage point tree)
aradient algorithm; | Barnes-fur B KNN - Exact (vantage point tree) vs Annoy (Random Forest Projection)

@) s @] @Gradient Algorithm - Barns-Hut vs Fit-SNE

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



UMAP

] UMAP v3.1

Comp-US00-A 1 CD4 BEUV496
Comp-U570- BUV563
Comp-UG&0- EUNEE 1
Comp-U740 BUV7
DE BEUVEOS

2 Bv4z2l

Comp-U785-
Comp-V450-
Comp-¥510-A :: CD154 BV480

Comp-V¥570-A 1 CD45R0 BV570

Euclidean B

Mearest Neighbors: 15
Minimum Distance: 0.5
Mumber of Companents: 2|

Select all parameters

Change Output Directory
Citation
UMAP is developed by Mclnnes, L, Healy, |,
UMAP: Uniform Manifold Approximation and Projection
for Dimension Reduction, ArXiv e-prints 1802.03426, 2018
Copyright () 2017, Leland Meclnnes
All rights reserved.

arxiv.org/pdf/1802.03426. pdf

Cancel

0-simplex

— A 4

1-simplex 2-simplex 3-simplex

A simplicial complex

« How does it work?

>

Neighbor graph style approach that uses
simplices to build a manifold
approximation of the data structure,
making an effort to preserve the
topological global structure of that data.

« How well does it work?

>

>

For Research Use Only. Not for use in diagnostic or therapeutic procedures. >
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Equally meaningful representations
compared with t-SNE

Better representation of multi-branched
continuous trajectories (ex.
hematopoietic development, lineage
relationships)

Faster than Barnes-Hut tSNE
Scales better with high #s of parameters

Improved Global Structure representation

Can produce multiple components

concat_1_Cells.fcs

15.0

UMAP_Y_G21T

1268

-13.6 UMAP_X_G21T

14.0



Tri M A P ‘ FlowdJo™ v10

[ ] TriMap plugin 0.1
TriMap Plugin « How does it work? = concat_1_Cells.fcs
. . . . ™
» Semi-supervised metric learning w
—Sel_ect Para_metersfur_Embeqding ) . . i i .
- Adjust Settings for Trilfap fine-turing > Initialized with low dimensional
Crm:|p—‘.f'450—.»\55 IL-2 BV421 PCA embedding, and thiS
5 : CD154 BV480 ; X . i
CD4SRO BVS7 embedding is then modified using
a set of selected triplets from the =
iy high-dimensional representation §
CD27 BV786 I
>-I
o
m
Distance Function: euclidean B %
Nearest Neighbars: 10 d HOW We" does It Work? ~
merafowlen: |5 > Meaningful representations
Change Output Directory
ﬁlt:::.:;:iapalgurithmhas been developed by Amid E, and Warmuth M.K., > FaSter than tSNE
TriMapiLa_rgefscale Dimensmna!ity Reduction Using Triplets uF
el g > Scales well (comparable to UMAP) 3
Friciitv i > Preserves Global Structure -88.0 TriMap_X_M6EM 88.0

For Research Use Only. Not for use in diagnostic or therapeutic procedures.
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3 Parameter Heat Map

orient and identify

cD45ROMN ,
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Query Gate

and explore

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

dimensionally-
reduce

cluster
gate
comparisons

dig deeper

@ O @ [concat 1 Cells.fcs I: Ungated - FlowJo

No+HoZle 4 Rl

120 o

151

‘ Flowdo™ v10

S A\

Comp-B515-A - Gamb FITC

Comp-U390-A :* CCR7 BUV39S

|

/"\\ N\

“Comp-B610-A - I-§ BB630

Comp-US00-A - CD4 BUV496

Comp-B660-A - IL-13 BE66D

AN
Comp-US70-A ;. CD25 BUVS63

N

Cnmpr7107A IFNg BE700

Comp-U660-A :* CD39 BUVBG1

N BVAY

Comp-B780-A :: CD137 BB790

Comp-U740-A - CDY5 BUV737

| 4 tSNE_of_concat_1_celis.fes_2

PANVZ SN

AN /\

Sample Name | Subset Name | Count Tomp-C575-A - CDZ8 PE Comp-U785-A . CDB BUVEDS
concat_1_Cells.fes | Query 4748
. M| concat_1_Cells fcs | Ungated 300000
(g | tSNE_of concat_1_Cells.fes 1 ¥ | - -
Color Map Axis Comp-G610-A - Perforin Ax594 Comp-VA50-A - IL-2 BVAZL
coloraxis 1626892 [ Ml 7386153 -
E Comp-U785- : CDS BUVE0S v | ‘
Comp-G660-A - TCR GD PE-Cy5 Tomp-V510-A - CD154 BV480
l-"‘ Options ¥ I x
[I¥ Active Gate v | /\\ | //\ \\ N
lg Statistics - Count: 300000 / 300000  100% v | Comp-G710-A :: FoxP3 PE-Cy35 Comp-V570-A - CD45R0 BV570
,.// | ‘
Comp-G780-A © IL-22 PE-Cy7 Comp-V605-A =2 IL-17A BVB0DS
| | Comp-R670-A - IL-21 AxB47 Comp-VB55-A ©: Ki67 BV650
. MName Statistic
Stim2 (PMA+1) N
500 w ) Query 1.58 ‘ /\
: 2 Stiml (Ma Stim) 98.3 Comp-R730-A ~ COL074 Ax700 or AFC-R700 Comp-VT10-A  CD69 BV7IT
1.66

Stim1 (No Stim) _ & stim2 (PMA+)

50.0

AVANE]

AN

Comp-R780-A . CD3 APC-H7

Comp-V750-A :: TNFa BV750

AN\

Comp-V785-A :: CD27 BV786



Clustering

creates populations
cleanup
concatenate

dimensionally-
reduce

cluster
gate
comparisons

dig deeper

tSNEY

tSNE X

Overlay cluster
populations in the LE

Right click and
choose Make
Multigraph Overlays
- Histograms

For Research Use Only. Not for use in diagnostic or therapeutic procedures.
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Comp-B515-A - GZmB FITC

\ J\/ TN
s N \‘\..

Cumn I!BID A8 I!I!ﬁ!ﬂ -

Cump US70- " (D25 BUVS6E3

Y

St //-P' \'

G = \ —

Comp-U660-A - CD39 BUVG6L
T Te—

] Cump U?40 A CDBS BUV?!? -

&
Comp-| U?BS A CDB BUVBOS

. N
\\

2o AN\

\,,/J,’,”f. ™\

Comp-GB60-A 2 TCR GD PE-Cy5

Comp- VGSU A IL-2 BV4Z 1
PR

-~

N

Comp‘fG?ll]fA i FoxP3 PE-Cy5SS

Comp VS70-A - C[MSRD BVS?D

N

Comp-G780-A 1 IL-22 PE- Cv? =

AN

N
e .

Cump—VBUS—A o IL-17A BVBO3S

VLN

Comp-R670-A - IL-21 Ax647

AN

S
Comp-R730-A :: CD107a Ax700 L‘N’AFC R700

N = S
Comp-U390-A - CCR7 BUV39S

Comn V?BS A CDZ? BV786



Clustering Options © rowso vio

X-Shift — Fast KNN Density Estimation

 PhenoGraph — Nearest Neighbors Graph - Communities
 FlowSOM - Self Organizing Map
X-Shift PhenoGraph FlowSOM

tSNE_of_concat_1_Cells.fcs_2
tSNE_of concat_1_Cells.fcs 2
tSNE_of concat_1_Cells.fcs 2

0.0
0.0
0.0

0.0 tSMNE_of_concat_1_Cells.fcs_1 131.0 0.0 tSNE_of_concat_1_Cells.fcs_1 131.0 0.0 tSMNE_of_concat_1_Cells.fcs_1 131.0

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



FlOWSOM ‘ FlowJo™ v10

L] FlowSOM (2.9)

concat_1_Cells.fcs

FCS channels to be used by flowSOM. Select multiple items by pressing the Shift
key or toggle items by holding the Ctrl {or Cmd) keys.

133.0

Apply on map None
or perform new FlowSOM
Number of meta clusters 38 [ aute
SOM grid size (W x H) 10 «x 10
| Scale

tSNE_of concat_1_Cells.fcs 2

Display options

View layout Minimum Spanning Tree
Plot channels All as piecharts
Node scale 100 %
. [=]
Background metaclusters Fixed node size Create PDF P
" | Include MFIs table Save the R script and output messages 0.0

Advanced

If you are using FlowSOM, please cite the authors of the algorithm:

Van Gassen S, Callebaut B, Van Helden MJ, Lambrecht BN, Demeester P,
Dhaene T, Saeys Y. FlowSOM: Using self-organizing maps for visualization
and interpretation of cytometry data. Cytometry A. 2015; 87(7):636-45.

To learn more about the algarithm click this link: — I:
onlinelibrary.wiley.com/dei/full/10.1002/cyto.a.22625 = .
concel - (OKIND = : -
= i i-
« Analyzes using a self-organizing = =8
. E SRR B EH TR
map and K nearest neighbors to ggs S RHEHITTE
i 3321382 REHY
generate cluster populations & i §§ §$§§§§§§ §g§
BD RESRRFETEH Use Only. Not for use in diagnostic or therapeutic procedures. dicugasy E4 ;g :gg%gg;; 7



X-Shift ©*

[ ] X-Shift v1.3 clustering parameters

X-Shift is a clustering algorithm that uses k-nearest neighbor density estimate
to find cell populations in multiparametric single-cell data. First, it constructs a
nearest-neighbor graph that captures the phenotypic similarity of
high-dimensional data points. Then, it uses distances to K nearest neighbors to
‘compute local density estimate for each data point. Finally, it searches for local
density maxima in the KNN graph and applies density gradient ascent to create
distinct subpopulations.

Citation: Samusik N et al, Nat Methods. 2016 Jun;13(6):493-6.
doi: 10.1038/nmeth.3863

Select parameters for clustering:
Comp-U500-. 4
Comp-US70-A
Comp-UBG0-A

IL-2 B

CD154

CD45RO

IL-17A BVGOS

i67 BV650

Num. nearest neighbaors (K): 32
Distance metric. Angular
Subsampling limit: 100000
Run 1D auto

« K-nearest neighbor density estimation

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

S
g
g
H
z

‘ Flowdo™ v10

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

concat_1_Cells.fcs
Cluster Nede X-shift_Angu_K32_x2lud&

concat_1 Cells.fes Cluster List

© Means (| Medians

.Hm Cluster Sizes

concat_1_Cells.fcs

133.0

tSNE_of concat_1_Cells.fcs 2

0.0

tSNE_of_concat_1_Cells.fcs_1

v
b




PhenoGraph © riovso e

[ ] PhenoGraph v2.4
; ) ; } ; ece concat_1_Cells.fcs
PhenoGraph is a clustering algorithm that partitions high-parameter single-cell data into Cluster Node Phenograph_F567
subpopulatiens. First, it constructs a nearest-neighbor graph of high-dimensional data points and then it concat_1_Cells.fcs Cluster List
applies the Louvain graph partition algorithm to dissect the nearest-neighbor graph into subpopulations. - 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
P 1_F367.15
Phenograph_F567.16
Phenograph_F567.17
Phenograph_F567.18

Please select your input parameters:
Comp-U570-A :: CDZ5 BUVS63
Comp-U660-A :: CD39 BUVEG1
Comp-U740-A :: CDI5 BUV
Comp-U785-A :: CD8 BUVEO0S
[é IL-2 BV4Z1
CD154 BV480

Relative Expression Level transformed)

© Means (| Medians

Cluster Sizes

Run ID auto

| Savethe R script and output messages concat_1 Ce{s fcs

®

133.0

To learn more, check out the algorithm author's citation:
www.cell.com/cell ffulltext/50092-8674(15)00637-6

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

tSNE_of concat_1_Cells.fcs 2

0.0

tSNE_of_concat_1_Cells.fcs_1

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




ClusterExplorer

gating and comparison

[
I

?_r

cleanup
concatenate

dimensionally-
reduce

cluster
gate
comparisons

dig deeper

of cluster populations

. Flowdo™ v10

35,000
30,000
25,000

2 20,000

G 15,000

10,000

5,000

o

Cluster Sizes 1

Live eo0e

concat_1_Cells.fes

Phenograph_LPUI - Live

sion Leve (trarsformed)

Relstive Expres:

Clusters

v

UMAP_3_ISIR
X-shift Angu_K30_dvxfud

@ Live

@ Phenograph_LPUI_L

@ Phenograph_LPUI_2
[

TriMap_Y_A168

ISNE_of_concat_1_Cells.fcs_1
ISNE_of_concat_1_Cells.fcs_2

Control Panel
Global Node
Live ] 299963 | o
H
Cluster Set b
| Phenograph_LPUI ~ || compareto... |
Profile Plot Gates
MR (ot | | | clear Gates | | Restore Gat
Profile Points
(® Plot Means. _ Plot Medians
(® scale values O Channe values
Plots
2ot ] | Heatmap | | Clustersi

O Py Clste..

B

Animate Selected Clusters

‘ Delay: |10 |Sec

o 30
1SNE_of_concat 1_Cells.fcs_1

7.0

BD RESRR$EFID Use Only. Not for use in diagnostic or therapeutic procedures.

UMAP 2 1S1R

TriMap_Y_A6B.

1321 80
TriMap X A168




Now What? . FlowJo" v10

ece [ concat_1_Cells.fcs |
Cluster Node Phenagraph_F567

Cluster List
Phenograph_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
Phenograph_F567.15
Phenograph_F567.16
Phenograph_F567.17

Phenograph_F567.18

« You would like to isolate this R R
population for additional s
study, but don’t have a
hierarchical gating tree... :

 coneat_1_Cells.fcs |

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

Relative Expression

[concat_1_Cells.fcs ]

7

Bm NG e
133.0

Question becomes: How do you &
sort a population identified with =
a clustering algorithm? :

tSNE_of concat_1_Cells.fcs 2

0.0

0.0 tSNE_of_concat_1_Cells.fes_1 131.0
For Research Use Only. Not for use in diagnostic or therapeutic procedures. A % 2 ®
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HyperFinder © riowsorvio

generate an optimized gating strategy for any population

) Select sorting parameters [ concat 1 Cells.fes ]

Mt s ';
g

F-measure beta:

1330

cleanup

Parameters to use:

concatenate e Message
Comp-BS15-A :: GzmB FITC
Comp-B610-A : IL-8 BB630
Comp-B660-A :: IL-13 BBE6OD
Comp-B710-A :: IFNg BE700 b 0.9603 0.9448 0.9525 34

(Comp-B780-A :: CD137 BB790
(Comp-G575-A - CD28 PE
. . Comp=-G610-A - Perforin Ax594
d|men5|ona|| -
Comp-G710-A :: FoxP3 PE-CyS5
Comp-G780-A :: IL-22 PE-Cy7
Comp-RE70-A & IL-21 Ax647

r‘e d u C e Comp-R730-A :: CD107a Ax700 or APC-R700
[Comp-R780-A

(Comp-U390-A

Comp-US00-A 4 0.0 tSNE_of_concat_1_Cells.fcs_1 131.0
Comp-US70-A 2
Comp-UB60-A

tSNE_of concat_1 Cells.fcs 2

0.0

(Comp-U740-A :: CDI5 BUV737 e0e HyperFinder is searching for the optimal gate sequence to capture the 'pg18 Clean’ population

(Comp-U785-A :: CDB BUV80S o Tvene
C u S e r Comp-V450-A }—-—a—-—-——umz GREEN =training set (wsed for biding ates).
dation st wsed for F-measure
(Comp-V510-A :: CD154 EV480 liationset (sed )

(Comp-V570-A :: CD45RO BVS70
Comp-V605-A :: IL-17A BV60S
Comp-V655-A :: Ki67 BV650
[Comp-V710-A :: CD69 BV711
Comp-¥750-A :: TNFa BV750
(Comp-v785-A :: CD27 BV786

ound gate #1: CCR7 BUV395 vs CDB BUVS0S [Found gate #2: CD45RO BV570 vs CD69 BV711 [Found gate #3: CD95 BUV737 vs CD27 BV786 [Found gate #4: CCR7 BUV395 vs CD4SRO BVS70
Recall=0.985030, Precision=0.309866, Fm Recall=0.975299, Precision=0.640925, Fm = Recall=0.963323, Precision=0.926566, Fm=0.944587 Recall=0.960329, Precision=0.944772, Fn=

952487

gate

TriMap_Y_MGEM

Initial polygon construction mode
© Convex polaons
Hyper-rectangle

compa risons S 00000

Validation set size
0.3

dig deeper

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

t-SNE Cleanup

Removing the outliers by
t-SNE gating on the

Finding the cluster of interest

ClusterExplorer FlowJo plug-in

1) Clustering
FlowJo plugins

O[Ol /1041

2) Conventional gating

SR ER ooz Aol 4]

‘ Flowdo™ v10

SEINGED N=oE o

X-shift ' P
PhenoGraph clustered population
& 79501 fcs: Lymphocytes/Single Cells 1/Single ... [ = |[ @ |[ 52|
FlowSOM —
™ SRR EINGERD)
€ Single Cels 1 > @ SingleCells2 > @ Xanif_K182_hnh.. >
» ]
[ I KNN density estimate 10| crstsne creanue
@ Cluster centroid o e
@ Singlecell o '@
o] €.
> 9 ]
3 g B T
'LE marker Y
6@6@( f-dimensional D b \c%\mmw
o o ey Gonans +» I T
[ options v
10-15 min e 3
on 100K
dataset Use case:

Objectively define a gating

Use cases:

1) Shorten the gating strategy
2) Try and capture the same
population while leaving some

H H ™
Sort'ng BD FACSDiva strategy for a multidimensional ‘
clustered population
- markers out
! d» HyperFinder
= 40 i s
etaceon L4 N
7;: =\ |
Ry ; 3t pos
e O

BD FACSDiva™ Export function
available in FlowJo v10.6+

BD Bgrsigégy:cq Use Only. Not for use in diagnostic or therapeutic procedures.
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Questions?
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Thank You!

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