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The Flowdo v10 Workspace

* A graphical interface to organize your data.
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@ Perf+
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Name | Statistic | #Cells | *PIDa | *STIM | wellID: |
O p LDI1_NS+NS_AO1_exp.fcs 250342 LD1  NS+NS AO01
O p LDI_NS+PI_CO1_exp.fcs 229585 LD1 NS+PI co1
O p LD1_PI+NS_BO1_exp.fcs 262774 LD1 PI+NS BO1
O p LD1_PI+PI_DO1_exp.fcs 244977 LD1 PI+PI D01
O p LD2_NS+NS_A02_exp.fcs 330780 LD2  NS+NS A02
O p LD2_NS+PI_CO2_exp.fcs 286306 LD2 NS+PI C02
() | w LD2_PI+NS_B02_exp.fcs 279202 LD2 PI+NS BO2
w @ Time 100.0 279199 S | d
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- ® Live 736 180798 sample analys|s
w D CD3+ 81.7 147761
w @ Q1:CD4-,CD8+ 25.1 37017
¥ Geometric Mean : Comp-Ax488-A (p-ERK1_2) 424
w @ IFNg+ 64.1 23716
¥ Freq. of Parent 64.1
@D Perf+ 52.9 19580
D pERK+ 93.2 34514




Ribbons, Tabs and Bands

* Ribbon organization allows easy visual
navigation of workspace functions.

Application Button

Tabs Bands Ribbon Configuration &
Task Bar Preferences
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] -
s i H0ELG® &
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» Tabs group similar Bands together.
» Bands group similar Actions together.



Importing Data

Drag and drop into Samples Pane or click

the Add Samples button i
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FlowJo File Edit Workspace Tools Configure . O ? Q
New Workspace E Table Editor ’ / Annotate Experiment... .
_{Ii Add Samples... L Layout Editor -:-dd m Plate Editor :%‘ ?
{+} Create Group... () Preferences... Keyword BIOLC!QY Hilp
Navigate Experiment
Group Size  Role
{7} All Samples 46 Test
{E} Compensation 12 Compensation
{7} PFICSComp 46 Test
Name | Statistic #Cells
O Bead Comps_4 PE-TR_F01_exp.fcs 19202
O Bead Comps_8 PB_F02_exp.fcs 14969
O Bead Comps_38 PE-Cy5_F03_exp.fcs 17603
O Bead Comps_DR APC-H7_F04_exp.fcs 18907
O Bead Comps_US Beads +FP_F05_exp.fcs 30000
O Bead Comps_ERK A488_F06_exp.fcs 24114
O Bead Comps_IFN PE-Cy7_F07_exp.fcs 30000
O Bead Comps_Perforin PE_FO8_exp.fcs 19212
O Bead Comps_US Beads No FP_F09_exp.fcs 10290
O Cell Comps_AARD_EO1_exp.fcs 145743
O Cell Comps_CD3 A700_E02_exp.fcs 129537
O Cell Comps_US Cells_E03_exp.fcs 158360
O LD1_NS+NS_A01_exp.fcs 250342
O LD1_PI+NS_BO1_exp.fcs 262774
O LD1_NS+PI_C01_exp.fcs 229585
O LD1_PI+PI_DO1_exp.fcs 244977
O LD2_NS+NS_A02_exp.fcs 330780
O LD2_PI+NS_B02_exp.fcs 279202
O LD2_NS+PI_C02_exp.fcs 286306
O LD2_PI+PI_D02_exp.fcs 275465
O LD4_NS+NS_A03_exp.fcs 222740
@) 224146

LD4_PI+NS_B03_exp.fcs




Todays Demo Data Set:
Phospho-Flow + Intracellular Cytokine
Staining (PFICS)

Polyclonal PFICS Assay:

Thaw&Rest PBMC STIM 1

Thaw and rest cryopreserved human PBMC overnight

Stimulate with PMA+lonomycin (P1) for 2 hours or rest (NS)
while blocking protein secretion = signaling and cytokines

Stain for viability (AARD) and surface antigens (CD3, CD4, CDS,
CD38 and HLA-DR)

Stimulate Pl for 20 minutes or NS rest

Fix, perm and stain for intracellular antigens (phospho-ERK1/2,
IFN-y and Perforin)

Stain . Stain
Surface STIM 2 Fix&Perm Intracellular Run on

> > > —> > > Cytometer




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

PFICS Stim Conditions

e 2 Stimulations = 4 potential *STIM combinations/conditions

*STIM Total phospho-ERK IFN-y
Condition *STIM Time Response Response

NS+NS 0 min - -

NS+PI 20 min ++++ -
PI+NS 120 min +++ +++
PI+PI 140 min +++ +++

Sample Name

LD1_NS+NS_A01_exp.fcs

LD1_NS+PI_C01_exp.fcs

LD1 _PI+NS_BO1 exp.fcs
LD1_PI+PI_DO1_exp.fcs

[ ][] [sn]

Comp-PacBlue-A :: CD8

0 0
Comp-Ax700-A :: CD3 Comp-PE-TxRed-A :: CD4 Comp-Ax488-A :: p-ERK1_2 Comp-PE-Cy7-A :: IFNg



PFICS Samples

46 Total Samples

— 20 experimental All Stain samples — Stained with all
reagents in the panel =2 Real Experiment

— 14 Fluorescence Minus One (FMO) controls — Leave one
reagent out of panel = Gating Control

— 12 Compensation controls — Stained with single reagent to
isolate the fluorochrome emission spectrum and
determine spillover into detectors.

All Stain No HLA-DR FMO CD3 Ax700 Comp

APC-H7-A :: HLA-DR

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

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

Comp-Ax700-A :: CD3 Comp-Ax700-A :: CD3 Ax700-A :: CD3



Group Pane

« The Group area lists all groups in the Workspace, #
of samples in each group (Size), and the Role of
that group (ex. Test, Compensation, Controls) .

« Groups act like folders to organize your samples,
allows master gating and unigue report generation.

Group Size | Role

{7} All Samples 46 Test

{T} AllStain 20 Test

{E} Compensation 12 Compensation

{1} FMOs 14 Controls
w {1} MasterGates 34 None

- @J Time

w 2 Singlets
w @2 Lymphocytes
w 0 Live
w 5 CD3+

w 3 Q1: CD4-, CD8+

Y Geometric Mean : Ax488-A (p-ERK1_2)
Y Geometric Mean : PE-A (Perforin)
Y Geometric Mean : PE-Cy7-A (IFNg)

w 2 IFNg+

¥ Freq. of Parent

e Perf+
D pERK+

« Group owned analysis gains the group color.



Creating and Editing Groups

* Click the Create Group lcon located in either
the task bar at the top of the workspace, or
within the Navigate band.

1+ _—)

Create
Group...

Double click on an
existing group to
edit its properties.

e O 0 Create Group
Appearance
Name All Stain color [} Style | Bold-Italic
Role: | Test = Parameter Key:

Sample Inclusion Criteria
121 Live group Synchronized

Include samples that use the following staining: Multipl

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

| SFIL Contains % | LD Choose...
Mare Choices Fewer Choi Show all keywords in menus

With reference to samples in another group:

() Only choose from =
~ samples in Group | (No specified group)
(®) Also include all

Assignments
Add Keyword : With Value :

Add Keyword : With Value :

Help with Groups Apply Changes Close Create Group



Sample Inclusion Criteria

* Live groups automatically include samples based on
user-defined Sample Inclusion Criteria.

e O 06 Modify Group

Appearance

[ ) Sample InCIUSion Name  Pl+PI A Color. Style | Bold-Italic °
Criteria could include -
. . ample Inclusion Criteria
the Stalnlng panel, @ Live group || Synchronized

Include samples that use the following staining: Multiple

CharaCterS in the Dead, HLA-DR, p-ERK1_2, Blank, CD3, Perforin, CD38, IFNg, CD4, CD8
$FI L (fi |e nam e), a SFIL ~ ’ | Contains % | LD Choose... |

. And | SFIL~ J Lacks 4| FMO Choose... |
user defl ned And 7| *STIM ~ J = % | PI+PI Choose... |
| More Choices | Fewer Choices | Show all keywords in menus

KeyWO rd att ri b Ute ) O r With reference to samples in another group:
a CO m bi n at i On Of s samples in Group | (No specified group)

(o) Also include all

featu reS- Assignments

Add Keyword : With Value :

Add Keyword : With Value :

| Help with Groups | [ Apply Changes J Close Create Group




Samples and Sample Analysis

Displays the sample list and associated analysis of
the currently selected group.

Statistic and #Cells columns are displayed by
default. Additional Keyword attributes can be

displayed as columns.

Name | Statistic

#Cells

| *HIV Status |

*PID

*STIM

O p LD1_NS+NS_A01.fcs 250342 Neg LD1 NS+NS
O p LD1_NS+PI_CO01.fcs 229585 Neg LD1 NS+PI
O w LD1_PI+NS_BO01.fcs 262774 Neg LD1 PI+NS

w 5 Time 99.7 261964

w () Singlets 96.2 252097

w 2 Lymphocytes 93.7 236200

w & Live 96.2 227167

w & CD3+ 814 184893

[ &0 Q1: CD4-, CD8+ 240 44355

& Q2: CD4+, CD8+ 1.13 2090

3 &2 Q3 CD4+, CDS- 72.7 134352

¢ Q4: CD4-, CD8- 2.22 4096
O p LD1_PI+PI_DO01.fcs 244977 Neg LD1 PI+PI

* Double click on a sample to open a Graph

Window and add gates.




Add New Keywords

« Keywords attach descriptive metadata to samples
Examples:
— FCS file standard required keywords (ex. $FIL, $PnS)
— User defined descriptive Keywords (ex. Patient ID, Timepoint)

« Workspace Tab - Keywords Band-> Add Keyword
allows user to define new Keywords and add metadata
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HH Compensation Keyword keyword value value series to group
{0} 14 Keywords
la) - A
Name | Statistic PacBlue-A reagent [ Patient ID | Timepoint |
O p LDI_NS+NS_AO1_exp.fcs CD8 LD1 Day 0
O p LD1_NS+PI_CO1_exp.fcs CD8 LD1 Day 0
O p LD1_PI+NS_BO1_exp.fcs CD8 LD1 Day 0
O p LD1_PI+PI_DO1_exp.fcs CD8 LD1 v Day 0
O » LD2_NS+NS_A02_exp.fcs CD8 LD2 Day O
O p LD2_NS+PI_C02_exp.fcs CD8 LD2 Day 0
O p LD2_PI+NS_B02_exp.fcs CD8 LD2 Day 0
O » LD2_PI+PI_D02_exp.fcs CD8 LD2 Day 0




Display Existing Keywords

Configure Tab - Settings Band - Edit Columns
allows user to display Keywords as columns in the

workspace samples pane
MWAHANELO® &

FlowJo File

Edit Workspace

Tools

RO?H

SansSerif v
7| e e
F o T k-
Edit Reset Column Hide Show Compensation Hlde Diagnostics  Extra
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{7} All Samples 46 Test
{7} AllStain 20 Test
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STIMESTEP " Remove Column | |Statistic WELLID | PID | *STIM | *HIVStatus |
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*Condition *PID Cco1 LD1 NS+PI Neg
*DDATE ;STIM BO1 LD1 PI+NS Neg
::l;)/ Status Dou ble CI'Ck to Add*Hlv Status DO1 LD1 PI+PI Neg
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The Graph Window

 Facilitates data visualization and gating.

® O O LD1_NS+NS_AO01l.fcs: Time/Singlets/Lymphocytes/Live - Flow)o

e AN =S

> G gl

Tools

Plot View

Options \ Ll

Graph Type = |

4

> D Lym|
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> DL

-0.60 +3.92/-10.0

Comp-Ax700-A:: CD3 V|

Show Outliers

100

Nejlalv 4
°

Active Gate s— = Active Gate - 783 CD3+

Options

Wik

Several different plot
types are available to
display flow data.

Click on the Options
Menu below the
graph image and
select Graph Type
from the dropdown
menul.



Graph Display Options

« Try them all and pick what pleases you, or best
represents your data.
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Mice

Gating tools
* Are located at the top left in a Graph Window.

Gating Tools

Undo!!

B632 018.fcs: Tlmellets/Live - FlowJo
@@I@@ll @J ™ [a][v][<][»
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Gates can always be
modified or removed,
so don’t be shy.

Explore the gating
options and pick what
works best for you.



Transforming Data

* Your data may Iinitially look ‘squished’.

* Click the Transformation [ T ] button and
Select Customize Axis... to change the visual

display.

©® O O LD1_NS+NS_AO01_exp.fcs: Singlets/Lymphocytes/Live - Flowjo

InO|+olx| 2|+ 4
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| Comp-Ax700-A= CD3 V|
., Options = LmearAxls
r = =N Log Axis
| Active Gate

k Click

Reset

Customize Axis...

Manually change scaling of axis.

® O 0 Transform of LD1_NS+NS_A01_exp.fcs: Ungated
ﬂ ﬂ s> | Apply to Parameters...
FSC-A
10K FSC-H
SSC-A
Ax647-A :: Blank
Time
8.0K - Comp-AARD-A :: Dead
Comp-APC-H7-A :: HLA-DR
Comp-Ax488-A :: p-ERK1_2
Comp-Ax700-A :: CD3
6.0 - Comp-PE-A :: Perforin
. Comp-PE-Cy5-A :: CD38
Comp-PE-Cy7-A :: IFNg
Comp-PE-TxRed-A :: CD4
Comp-PacBlue-A :: CD8
4.0k o Event #
2.0K o
«
g
o
E
o
0l &
—103 0 103 104
—J+ Comp-Ax700-A :: CD3 —J+)
X scale 2
Scale\\ Biex % Min -1635.879 Max 82897.226
ITi Transforms N
) { J
Yoo [ P Y
0 1 0 1 2 3
Extra Neg. Decades 0 Width Basis -100
[ Show Transform Function Calculate Width Basis

‘ Cancel ‘ ‘ Apply




Transform Options

® OO0 Transform of LD1_NS+NS_A01_exp.fcs: Ungated
4 ‘ > ‘ s> | Apply to Parameters...
FSC-A
10K = FSC-H
1 SSC-A
- Ax647-A :: Blank
J Time
8.0K = Comp-AARD-A :: Dead
. Comp-APC-H7-A :: HLA-DR
1 Comp-Ax488-A :: p-ERK1_2
i Comp-Ax700-A :: CD3
6.0 4 Comp-PE-A :: Perforin
U Comp-PE-Cy5-A :: CD38
Comp-PE-Cy7-A :: IFNg
Comp-PE-TxRed-A :: CD4
1 Comp-PacBlue-A :: CD8
4.0K Event #
2.0K =
4 w
g
)
} £
I
g IBABRILAEE . | T e e T IS £
-103 0 1()3 104
=)+ Comp-Ax700-A :: CD3 =)+
X£ Scale A
Scale | Biex 3| Min 379 Max 82897.226
iTi Transforms A
Y ! ‘ ‘ [ Cror Y
0 1 0 1 2 3
Extra Neg.Decades O Width Basis -100
| | Show Transform Function | Calculate Width Basis

?) | save

Cancel Apply |

Select parameter(s)

Add or remove extra Pos.
decades/range on top end

Select scale (Biex displays
linear around zero and log
further out)

Add or remove extra Neg.
decades/range on bottom
end

Width Basis scales how
much visual display is
given to linear vs. log
range of the Biex scale

Applies the transformation
settings to all selected
parameters



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

Effects of Transformation

[~ [~

> >

3 3
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N~ N~

3 3
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o o
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o o

o U

10* I 0 103

Comp-Ax700-A :: CD3 Comp-Ax700-A :: CD3 Comp-Ax700-A ::

Gets rid of the “squishing” of cells.

Ensures the visual population center better correlates
with the statistical center (median).

Makes high resolution compensated digital cytometry
data more appealing to the eye.

10

CD3




Boolean Combination Gates

Calculate all possible combinations based on
single marker gates (#combinations = 2#9ates),

"N EL® & gmmm

= N ad ‘ 5
Flowjo File Edit Workspace Tools Configure m . @ A J C
‘/'\' ‘Hi Edlt Compensation Matrix (I Cell Cycle... ﬁ Create Combination Gates o Make Not Gate | :E Plate Editor
yI -
b Derive Parameters.. | Kinetics... . Make Or Cate ’ 3D Viewer
Compensation Check Sample
Quality [c2\] script Editor G Compare Populations... | (@ Make And Gate
Cytometry Biology Boolean ‘ Visualizations
Group Size | Role
{7} FMOs 0 Controls
{7} High Responders 4 Test
w {1/} MasterGates 8 None
w @ Singlets
w & Lymphocytes ® 00 Boolean Gate Naming Dialog
w & Live ,
w @ CD3+ | | Subset Name Abbreviation I
w @ Ql: CD4-, CD8+ | |IFNo+ IFNg B
Y. Geometric Mean : Comp-Ax488-A (p-ERK1_2) | Perf+ Perf am B |
v @ IFNg+ pERK + pERK
¥ Freq. of Parent N names m u
¥ Geometric Mean : Comp-PE-Cy7-A (IFNg) B B
- allslz
¥ Geometric Mean : Comp-PE-A (Perforin) B . |
w @ pERK+ | N B
¥ Geometric Mean : Comp-Ax488-A (p-ERK1_2) ) ]
@ Q1: HLA-DR- , CD38+ ] ! Al
Name | | Reset | Cancel QOK—] |
W @ Ql: CD4- , CD8+ R B2

Single] v @ IFNgs 4
¥ Freq. of Parent 1.02
m ¥ Geometric Mean : Comp-PE-Cy7- 635

w & Perf+ 30.1 10055
m ¥ Geometric Mean : Comp-PE-A (P 814
w @ pERK+ 4.70 1568

O Fanmanteis Mana o« Famae AwA00 a7e



Adding Statistics

Add a statistic
to any gated
population
selected within
a sample
gating
hierarchy.

Statistic nodes
can be group-
applied just like
a gate.

€ - HiMAELO &
=
Flowjo File Edit Workspace Configure RO?
[@)] Copy analysis to group o— Plugins v
} nolics 3 AR A
[14] Group selected samples / Inspect..
Create Rename Nodes Add Median Freq K rd
Group... "Y Copy value to group v Statistic... v v EYWO s
GCroups ’ Populations Statistirs
Group 2. Select’/Add Statistic:..
{7} All Samples 46 Test
{7} AllStain 20 Test
w {8} Compensation 12 Compensation
@ Compensauon
{0} F 14 Controls
p {7} MasterGates 34 None
{1} PFICSComp 46 Test
{7} PI+PI 5 Test
e O 0 Add Statistic...
Choose a statistic and any applicable parameters below.
Press the Add button to apply them to your analysis
Name X Population
Median P
w LD1_NS+NS_AO0L_exp.fcs 1 % Q1 CD4- , CDB+ ~
w @ Singlets I Mean P@. - '
v @ Lymphocytes 1 Geometric Mean arameter
w @ Live Robust CV 3 ChOOSG‘SSC'A
w @ CD3+ | Robust SD AX647-A :: Blank
H H Time
1. Select + @ au:cps-, cos+ o Statistic

Y. Geometric Mean : Comp-. Ax4
Population v @ e+
¥ Freq. of Parent
& Perf+
@ pERK+
@ Q1: HLA-DR-,

| Percentile

| Median Abs Dev

| Freq. of Parent

| Freq. of Grandparent

sD Comp-AARD-A :: Dead
Comp-APC-H7-A :: HLA-DR

" Comp-Ax488-A :: p-ERK1_2
Comp-Ax?OO-A CD3

(Comp-PE-A :: Perforin__ (i}, (C]§]0J0XY2)

Comp-PE- CyS -A::CD38

CD38+

@ qz:Hia-oR+  co3s | red oL Comp-PE-Cy7-4 - o Parameter
@ Q3: HLA-DR+,CD38- | ' —

@ Q4: HLA-DR-, CD38- | Mode

@@ IFNg- | Freq.of | 3, Choose...~ \
@ Perf- 3
G pERK- NE)) | Close | Add

(& IFNg+Perf+pERK+
(® IFNg+Perf+pERK-
(® IFNg+Perf-pERK+
(® IFNg+Perf-pERK-
(® IFNg-Perf+pERK+
(® IFNg-Perf+pERK-
(® IFNg-Perf-pERK +
(® IFNg-Perf-pERK-

@) Q2: CD4+ , CD8+

@ Q3: CD4+ , CD8-

S5YClicks

041 136
2.94 980 Add
26.6 8867
159 530
67.9 22654
1.44 2394

766 127512




The Layout Editor

* A tool for creating graphical reports.
* Click on the Layout Editor icon.
 Drag populations from a sample to Layout Editor.

Layout Editor

Create Layouts

Specify Group and
Iterate options

Layout
Editor

Batch Report

Format
d* PFICS.P3.Dem0.1447870496967.wsp (Server: FJE De erver) |
@ & | e O O FlowJo Layouts: PFICS.P3.Demo.1447870: 67.wsp (Server: FJE Demo er)
File Edit Workspace Tools Configure | La Edit Object Arrange B8RO+
.| New Workspaci | Table Editor t /" Annotate Experiment... £ + (] Alstain Basic Gates Group  AllStain ~ @ A Web Page ~
4/ Add samples... Layout Editor ar [ "% Plate Editor (7 kin '™ []o= Alistain Histograms Iterate by Sample ~ Destination: ||| ...ima/Desktop/Ancestry
- Add S [J& Plate HeatMap pERK and IFNg C'e';:e B;“" »
{+} Create Group... () Preferences... |  Keyword [[)eel — 17 Activation value  LDLPI+NS BOL exp.fes ~ = b [") Command Line
Navigate ‘ Experiment Layouts Iteration Batch
Group size|] X O\ B B Alool oAl OlAl@ '\PJ «
{7} All Samples - 9
O e i 1 2 3 4 5 5 7 K Io
T 215
{E} Compensation 1
10} FMOs 3 CD8+
{7} High Responders N T Ce”s pERK+ !
w {1} MasterGates ] ) i
o i |
w @ Singlets |1 w w w
w @ Lymphocytes 1 =1 =] a
®u 3 9] o o]
A4 ve A T ¥ u !
w @ CD3+ i ¢I( <I: <I(
« @ Q1: CD4- , CD8+ 1 3 3 E '
~ @ ] «Q
o i+ v] ]
Name 7 8 & &
~ LDL_NS+NS_AOL_exp.fcs g s o & :
w @ Singlets i Eg ] PERK+ tEJ g 3
w @ Lymphocytes E 943 (o} [v] | £
w @ Live Drag & Drop 1 SRR ATE TR SRt ;-'
w @ CD3+ 0 1 10 | g
+ 6 Q1: CD4- , CD8+ 3] Comp-Ax488-A :: p-ERK1_2

¥ Geometric Mean : Comp-Ax488-A (p-ERK1_2)
w @ IFNg+
¥ Freq. of Parent
¥ Geometric Mean : Comp-PE-Cy7-A (IFNg)
w @ Perf+
Y. Geometric Mean : Comp-PE-A (Perforin)
w @ pERK+
¥ Geometric Mean : Comp-Ax488-A (p-ERK1_2)
@) Q1: HLA-DR- , CD38+
€3 02: HLA-DR+ . CD38+

Singlets
95.8

= FSC-A

x
FSC-H

FSC-A

x
Comp-AARD-A :: Dead

Comp-Ax700-A :: CD3

Comp-PE-TxRed-A :: CD4 |

x x
Comp-APC-H7-A - HLA-DR Comp-PacBlue-A - CD8




Working in Layout Editor

« Similar to the Workspace. Layout Editor has its
own customizable Ribbon with Tabs and Bands to
organize actions.

Bands Ribbon Configuration &
Preferences

Tabs
0 O O / FlowJo Layouts: PFICS.P3.Demo.1447870496967.wsp (Server: FJE Ao Server) \
\" & R

Layout Editor File Edit Object Arrange O ? 4+
+ | AllStain Basic Gates Group AllStain « ‘9 Web Page ~
[Jo= Alistain Histograms @
m. Dw- Plate HeatMap pERK and IFNg Iterate by Sample « Destination: ||/ ...AllStain Basic Gates
[ Activation s - =
— []O Layout-1 Value LD1_PI+NS_BO1 exp.fcs « . po [ | Command Line
A Layouts Iteration Batch
N O\ BB AOO O A|OJA|&@ ) (as «

Text and Draw Tools

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




Within Layout Editor

« Graphs can be organized and re-formatted.
« Statistics, keywords, text and even shapes or

objects can be added to il

i e 00 FlowJo Layouts: PFICS.P3.Demo.1447870496967.wsp (Server: FJE Demo Server)
Layout Editor | File  Edit  Object  Arrange SR O+
LI W Allstain Basic Gates MasterGates «
+ (o= Allstain Histograms Sl —
' []o- Plate HeatMap pERK and IFNg lterate by Off +
0 Activation Covn
Tayouts | feration -~
NENEE: DN 2
in |0 K 2 3 K E 13 0
[ 1
I
. I
. ﬁ FSC-A |
o 10* FSC-H
v E |
<I 10° !
b 3
9] |
71 T
u 10% E FSC-A :
& o i ssca
2 2 )
g -0 Copy Selection With Transparency #C T ) !
O Copy Selection Without transparency P
E Paste E3Y ! H
3 o Duplicate 3
&
Delete 1 scA !
Comp-APC-H7- Properties... 8l x
Ordering > Comp-AARD-A :: Dead !
LDLNS+NS_AOL expfc ... = |
Q1:CD4-,CD8+ sait
£ 33481 .
Open Original Graph #0 |
Remove Data from Chart
v Annotation ! |
K Comp-Ax700-A :: CD3
Select Plot & | Legend EL | cmparcnrns maon
o s v Adjunct Histograms : |
Right Click
5] , i |
For options v iic:sgatlng Show the charts of all the parent population and the gates that co
T
¢ I
Make Multigraph Overlays >
o IR Comp-PE-TxRed-A :: CD4 |
C:mp—P:zBlue—A cos
- I

S| w0k | B

ustrate your analysis.

* Right Click on a
graph plot for
Ancestry and
Backgating
options

* Right click and
select Properties
for additional
graph formatting



Comp-PE-Cy5-A :: CD38

Working in Layout Editor

* Double Click a graph to change its properties/
formatting with 4 tabs of Graph Definition options

0

Comp-APC-H7-;

LD1_NS+NS_AO1_exp.fcs
Ql:CD4-,CD8+
33481

Tabs

aph Deﬁnitio;i .

LD1_NS+NS_A01 ¢

Annotate

Fonts

Legend |

X Axis Comp-APC-H7-A :: HLA-DR +

Y Axis Comp-PE-Cy5-A :: CD38 ~

Type: | Pseudocolor

Contour Levels

|| Smoothing

[} Show Outliers

|| Use Large Dots

| | Show Grid

Y Axis | Auto

Max: 1000

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

(2) | Apply

3
% "’\ Graph |

§ Axis |
Parameters

= Type and
Options

FAARD-A :: Dead

FAX700-A :: CD3

FAPC-H7-A :: HLA-DR

| cancel | [ oK

Comp-PE-TxRed-A :: CD4 |

x
Comp-PacBiue-A :: CD8

Annotate Tab

8 0.0 aph Definition

LD1_NS+NS_A01_exp.fcs

| Specify BLUTEE

Fonts = Legend |

@ Annotation

@ Show Gates g Show Frequencies Gate
Show Population Names -
Axes
o Annotation
options
[Q] Adjunct Histograms
(™ Ancestry [ ] Backgating
[ ] Horizontal
X Axis
[ Hide Ticks [ ] Hide Numbers [ Hide Label
Label: | -
Axis Label
Y Axis I .
[ ] Hde Ticks [ Hde Numbers [ Hde Label o_ptlons
Label:
|_?/) | Apply | | Ccancel | [—OK—]
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Batch Analysis of Layout Editor
Graphics

Specify Group g jteration options

Report Type

& Location

/

Layout Editor

File Edit

I L] i Alistain Basic Gates

[]= Alistain Histograms
i []# Plate HeatMap pERK and IFNg
[] 7 Activation

gl ! avou-1 |

Iterate by Sample v

FMOs PI+PI_No DR_D07_exp.fcs v

‘ Value

FlowJo Layouts: .P3.Demo.14478 78496967 .wsp (Server: FJE Demo Se
Object Arrange
Group MasterGate

. Web Page +
Destination:

|_| Command Line

RO?+

|| ..imq/Desktop/Layout-1

Layouts Iteration Batch
NON B AoO OaCA@ ) (as
in0 1 2 3 a B 0 T
0 \ I
| -
Then Click
E Create Batch
| 2 .
L a Report
v |
<| 10° I
Q2
Q |
7] W 2
o 10° =
a °o% '
£ w'iqe Q3 !
o 175.7 5.90E-3
E| LAREES L4 L4 BEa) L MRS L B !
3 [} 10° 10* |
Comp-APC-H7-A :: HLA-DR N
Comp-AARD-A :: Dead !
FMOs PI+PI_No DR_D07_exp.fcs |
Ql:CD4-,CD8+
£ 50836
|
Comp-Ax700-A :: CD3 !
Comp-APC-H7-A: HLA-DR |
5] |
|
Comp-PE-TxRed-A - CD4 |
Comp-PacBlue-A :: C8
6] |

S| 100%~ | B

« Batch operations
perform repetitive
analysis on multiple
samples, applying the
layout to an entire set
of samples.

« Specify Group, lterate

by, Report type and
Location, then Click
Create Batch Report .

©

Create Batch
Report



Batch Report Layouts

« Specify Group
* Choose lterate by option
— Sample
— Panel
— Keyword
 lterate By (must be Same for all samples displayed in layout)
» Discriminator (must be Different for all samples displayed in layout)
« Specify type of Report
« Specify Destination to write report
« Click Create Batch Report @
Report
Report
lterate b Report Type L : ti
Grou P Yy ocation
0 O O FlowJo Lal PFICS.P3.Demof447870496967.wsp (Server: F mo Server)
Layout Editor File Edit Object Arrange SR O ? +
o H Group  AllStain ~ @ Web Page ~
- DD‘ Plat.e H.eatMap PERK and IFNg Iterate by Sample ~ Create - Destination: | ...AllStain Basic Gates
= I : f:;';’j:";" Value LD1_PI+NS_B01_exp.fcs v . e || Command Line
Layouts Iteration  Batch

NO\ B8 Aloo oA CA|@ ) (ad

Batch! I




The Table Editor

* Atool for creating statistical reports.

* Type £ 1, or click on the Table Editor icon. i
« Drag Populations & Statistics to Table Editor.

Open Table Editor

*u P3.Demo0.1447870496967.wsp (Server: FJE Demo Server)
< N ELO&
Flowjo Edit Workspace Tools Configure RO? B |
[."] New Workspace Table Editor ? /" Annotate Experiment... |© 0 0 FlowJo Tables: PFICS.P3.Demo.1447870496967.wsp (Server: FJE Demo Server)
4] Add samples... L Layout Editor T [ "% Plate Editor Table Editor Edit Visualize g RO? +
Add o [] i Alstain Basic Stats B Create Table u_\] ToFile
{+} Create Group... () Preferences... | Keyword [] 7 Aistain Basic Stats text
Navigate ‘ BpeTmEnE M [] i Alstain Boolean Report [ HTML &)
~ [J 7 Table Iteration
c'°2‘f} — S"‘:ﬁ Role N _— o { Destination: ||| ...AllStain Basic Stats
u mples B I | il | |
{7} Allstain 20 jlables QNPT
{8} Compensation 12 | Col... | Population Statistic Parameter Name
{T} FMOs 14 .
o1 *PID
{7} High Responders 9 g
w{i} Ma»sterGales 34 . 2 (( STIM
w @ Singlets N
w & Lymphocytes . 3 5 Singlets/Lymphocytes/Live/CD3+/Q1: CD4- , CD8+ 1 GeometricMean  Comp-Ax488-A  PERK GMF
Name | St.. .
) FMOs PI+PI_No DR_DO7_exp.fcs (Control) 4 glets/Lymphocytes/Live /CD3+/Q1: CD4- , CD8+ /IFNg+ §3 Freq. of Parent % IFNg+
) FMOs PI+PI_No IFN_DO8_exp.fcs (Control) N .
) FMOs PI+P|_No Perf_D09_exp.fcs (Control) Singlets/Lymphocytes/Live /CD3+/Q1: CD4- , CD8+ /Perf+ §f Freq. of Parent % Perf+
) FMOs PI+PI_No p-ERK_D10_exp.fcs (Control)
) FMOs PI+P|_No 38_D06_exp.fcs (Control) 6 Fx  Formula 3 CD4/CD8...
p LDL_NS+NS_AOL_exp.fcs
) LDI_NS+PI_COL_exp.fcs 7 I Singlets/Lymphocytes/Live/CD3+/Q1: CD4- , CD8+/Q2: HLA-DR+ , CD38+ O Freq. of Parent HLA-DR+,...
w LD1_PI+NS_BO1_exp.fcs . .
+ @ singlets Drag Populatlons 95, Singlets/Lymphocytes/Live/CD3+/Q1: CD4~ , CD8+ /pERK+ {2 Freq. of Parent % PERK +
w @ Lymphocytes o TETTTT T 0a

v @ Live & Statistics Singlets/Lymphocytes/Live /CD3+/Q1: CD4- , CD8+/IFNg+ £ Geometric Mean  Comp-PE-Cy7-A  IFNg GMF
w @ CD3+ N
w @ Ql: CD4- , CD8+
¥ Geometric Mean : Comp-A#£488-A (p-ERK1

w @ IFNg+
¥ Freq. of Parent

inglets/Lymphocytes/Live /CD3+/Q1: CD4- , CD8+ /Perf+ m Geometric Mean Comp-PE-A Perf GMF

1nx Singlets/Lymphocytes/Live Freg. of Parent Viability

¥ Geometric Mean : Comp-P| 12 X Singlets/Lymphocytes/Live /CD3+ Freq. of Parent % CD3+
w @ Perf+

¥ Geometric Mean : Comp-PE-A (Perforin) 13 X Singlets/Lymphocytes/Live/CD3+/Q1: CD4- , CD8+ Freq. of Parent % CD8+
w @ pERK+

= an AnedOO_A o 14 X Singlets/Lymphocytes/Live/CD3+/Q3: CD4+ , CD8- Freq. of Parent % CD4+




Within Table Editor

* Again, the Table Editor has its own customizable
Ribbon with Tabs and Bands to organize actions.

Bands Ribbon Configuration &
Preferences

Tabs
e OO /Flowjo Tables: PFICS.P3.Demo0.1447870496967.wsp (Serverlg‘ Demo Server) \

Table Editor Edit Visualize & SBR O ? 4+
Il Allstain Basic Stats Group  AllStain ~ $4 ToFile ~
[] i AllStain Basic Stats text
M [] i Aulstain Boolean Report Iterate by Sample ~ | HTML s
[] 7 Table CTfe;:e '
L Destination: || ..AllStain Basic Stats
Tables ‘ Iteration ~ Output

« Specify the group you wish to batch, and how to
iterate the batch process, then in the Output band,
specify where you want the batch output to go.



Table Editor Visualize Tools

Table formatting/visualization options such as heat
mapping are contained within the Visualize Tab.

° H - h | . h.t e OO0 FlowJo Tables: PFICS.P3.Demo.1447870496967.wsp (Server: FJE Demo Server)
Ig Ig Table Editor  Edit | Visualize | B8R O +
B Heat M*PQ— 2. Apply V|suallzat|on [ ] 0

row(s), then o s 1)

#LJ Expected Range NK Cells . Series Plot
Formatting ‘ Plots ‘
Se eC e C... Population Statistic Parameter Name
19 *PID
| ] L ] L}
visualization adlall
| |
3% Singlets/Lymphocytes/Live/CD3+/Q1: CD4- , CD8+ b} Geometric Mean Comp-Ax488-A pERK CMF

® EX ected 4%, Singlets/Lymphocytes/Live /CD3+/Q1: CD4- , CD8+/IFNg+ 1 . H igh Iig ht Freq. of Parent % IFNg+
p Rows

5% Singlets/Lymphocytes/Live/CD3+/Q1: CD4~- , CD8+ /Perf+ oY Freq. of Parent % Perf+

Ranges can e ®

7% Singlets/Lymphocytes/Live/CD3+/Q1: CD4~- , CD8+/Q2: HLA-DR+ , CD38+ O Freq. of Parent HLA-DR+,C...
b e S et W it h i n 8% Singlets/Lymphocytes/Live/CD3+/Q1: CD4- , CD8+ /pERK + oY Freq. of Parent % pERK +
9% Singlets/Lymphocytes/Live/CD3+/Q1: CD4- , CD8+/IFNg+ oY Geometric Mean Comp-PE-Cy7-A IFNg CMF
P refe re n C e S O 1E Singlets/Lymphocytes/Live/CD3+/Q1: CD4- , CD8+ /Perf+ Geometric Mean Comp-PE-A Perf GMF
1E Singlets/Lymphocytes/Live Freq. of Parent Viability
Preferences...
9 R 1Z Singlets/Lymphocytes/Live /CD3+ Freq. of Parent % CD3+
a n g es [/‘—— -\.‘-,‘ 1% Singlets/Lymphocytes/Live/CD3+/Q1: CD4- , CD8+ Freq. of Parent % CD8+
*&L"/ 1% Singlets/Lymphocytes/Live /CD3+/Q3: CD4+ , CD8- Freq. of Parent % CD4+

Ranges



Table Editor Output

* Formatting/visualization options are maintained
when a table is batched to either Display or HTML
formats. 000 BT—

Ancestry | *PID *STIM pERK % IFNg+ | % Perf+ CD4/CD8 | HLA-DR+,| % pERK+ | IFNg GMF | Perf CMF
Subset GMF Ratio
Statistic

* Other file

T MV TIINY  7ai| 19302
't e S eX LDI_NS... LDI1 NS+PI
L] LD1_Pl+... LDI PI+NS

LD1_PI+... LDI PI+PI

PETTRNNNNPYY — 470] o0 [P
a 413 2.72 94.9 809

A 3.04 226 94.3 4917 807
A 3.06 1.94 94.5 4907 816

T C SV LD2.NS... LD2  NS4NS 55. 9 2.80 2.07 818
eXt y y LD2_NS... LD2 NS+PI 496 -m 53.4 4301 1.87 91.0 752
LD2_Pl+... LD2  PI+NS 420 64.0 521 a286 127 92.6 5894 739
LD2_Pl+... LD2 PI+PI 407 63.7 514 a291 1.46 92.7 5768 734
EXCGl) LD4NS..  LD4 NSNS 12 /RO
LD4_NS... LD4  NS4PI g 174] 236 152 2.80 97.1 775

LD4_Pl+... LD4 PI+NS i 282 233 v 121 1.74 96.8 5298
v 122 148 96.4 5035
4 3.64 2.03 N | W)
A 428 3.19 R)  683] 444

1.94 1.50 84.8 4632

1.94 1.64 83.7 4793
XTUNNNNEY 1| ooy

. N, ot xses IEIEEESTE]
-t b I I k LD14_N... LDI4  NS+PI 483 2.30 2.19 95.5 829

a eS aC I n g LD14_PL.. LD14 PI+NS [ 366 R T 1.66 121 94.8 37(
LD14_PL.. LD14 PI+PI [ 35T ) X 1.67 110 93.2

Mean 336 20.4 325 2.53 2.05 70.7 2711

Vi S u aI i Zat i O n SD 167 23:0 13:4 0:96 0:65 39.5 2259 152
formatting.

produce e
. . LDI2_N... LDI2 NS+PI 414 | 0500 e
statistics e Lo el B s s

46.1 414




Workspace Templates

* Allows saving all analysis reports in your
workspace without data.

Streamlines repetitive analysis of multiple runs
using the same staining panel(s).

* File Tab 2> Document Band - Save As...—>
Export as a Template (WSPT)

® OO *unsaved* PFICS Analysis.wsp
4’? N i1 A EL@A‘
Flowjo | File I Edit  Workspac Tools  Configur R O ? [
SIS
H | L s
Open... Print... Save S Revert Expo rt/C ncatenate AppIy FCS
As... v Template
& ve as Workspace (WSP)
Group - Size | Role
{7} All Samples | L] Save as Archive (ACS) 45 Test
{7} AllStain 19 Test
w {H} Compensation .E Export as Template (WSPT) 12 Compensation
HH Compensation
Export to Excel (XLS
{T} 3& Bxport to Bxcel XL 14 Controls
p {i '} MasterGates 33 None




Compensation

« Compensation corrects for spillover between
fluorochrome emission spectra.

« Compensation is essential for multicolor panels.




Three Rules of Compensation

* First, there must be a single stained control for
every parameter in the experiment!

 In Addition, there are three rules for ‘good’
compensation controls.

1. Controls need to be at least as bright or brighter than
any sample the compensation will be applied to.

2. Background fluorescence should be the same for the
positive and negative control.

3. Compensation controls MUST match the exact
experimental fluorochrome.

http://flowjo.typepad.com/the_daily_dongle/2011/09/three-rules-for-compensation-
controls.html



APC-H7-A :: HLA-DR

PFICS Compensation Controls

PBMC Cells « Compensation Beads

1. Unstained Cells 1.

2. AARD

3. CD3 Alexa700 2.
3.
CD3 Ax700 IFNg PE-Cy7 4.
Cell Comp Bead Comp 5
6.
: & /
<
" 8.
9.

Ax700-A :: CD3 PE-Cy7-A :: IFNg

Tim’s Additional Rule (#4)

Unstained Beads with
Fix and Perm

CD4 PE-TexasRed
CD8 Pacific Blue
CD38 PE-Cy5
HLA-DR APC-H7

Unstained Beads without
Fix and Perm

. p-ERK1/2 Alexa 488

IFNg PE-Cy7
Perforin PE

- Treat your comps like you treat your cells.



Compensation |

« Select a Compensation Group in the groups
window, then click In the task bar.

2. Click the Compensation Tool Compensation
e O O *unsaved* 08-Sep-2015 ® O O *unsaved* 08-Sep-2015
PR ELe e s e iHANELOO
b File Edit Workspace Tools Configure T®@ 9 & FlowJo File Edit Workspace Tools Configure RO? B

[M] Edit Compensation Matrix m % [M] Edit Compensation Matrix =
’ <]
% Derive Parameters. :% @ ’ e "%‘ @ ’
N Compensation Check Sample
Compensation | Check Sample B p Biology | Boolean | Visualizations

Quality St B|ol:)gy Boolean VISUa|I:atIOnS Quality Script Editor S e S
Cytometry ' Cytometry
Group Size | Role Group Size |Role
{7} All Samples 12 Test {7} All Samples 12 Test
{E} Compensation 12 Compensation T h e w {8} Compensation 12 Compensation
{7} PFICS Compens Controls 12 Test EH Compensation
{7} PFICS Compensation Controls 12 Test
izard
1. Highlight Compensation Group

Name | Statistic #Cells | a u t O Name | Statistic | #Cells |

O Bead Comps_DR APC-H7_F04_exp.fcs (Con 18907 O w Bead Comps_DR APC-H7_F04_exp.fcs (Co 18907

O Bead Comps_ERK A488_F06_exp.fcs (Contr 24114 w & §ize 60.3 11396

O Bead Comps_IFN PE-Cy7_F07_exp.fcs (Con 30000 a‘t e S 5 APC-H7-A+ 42.8 4873

O Bead Comps_Perforin PE_F08_exp.fcs (Coni 19212 g @) w Bead Comps_ERK A488_F06_exp.fcs (Cont 24114

O Bead Comps_US Beads +FP_F05_exp.fcs (C 30000 w (5 Size 66.8 16113

O Bead Comps_US Beads No FP_F09_exp.fcs ( 10290 @ Ax488-A+ 47.1 7593

O Bead Comps_4 PE-TR_F01_exp.fcs (Contro 19202 S a l I l p I eS (O! |~ Bead Comps_IFN PE-Cy7_F07_exp.fcs (Coi 30000

O Bead Comps_8 PB_F02_exp.fcs (Control) 14969 w G Size 70.4 21132

O Bead Comps_38 PE-Cy5_F03_exp.fcs (Cont 17603 3 PE-Cy7-A+ 52.5 11095

O Cell Comps_AARD_EO1_exp.fcs (Control) 145743 O w Bead Comps_Perforin PE_FO8_exp.fcs (Cor 19212

O Cell Comps_CD3 A700_E02_exp.fcs (Contr 129537 w @ Size 71.0 13645

O Cell Comps_US Cells_E03_exp.fcs (Control) 158360 5 PE-A+ 55.4 7559

O w Bead Comps_US Beads +FP_F05_exp.fcs (C 30000

w (D Size 70.7 21206

5 AX647-A+ 100.0 21197

O w Bead Comps_US Beads No FP_F09_exp.fcs 10290

@3 Size 76.4 7859

O w Bead Comps_4 PE-TR_F01_exp.fcs (Contrc 19202

w (3 Size 66.1 12699

) PE-TxRed-A+ 48.9 6205

O w Bead Comps_8 PB_F02_exp.fcs (Control) 14969

w @ Size 66.7 9988




Compensation li

« Define positive and negative sample populations.

For each Parameter

® O O Control Group: Compensation
@ | Apply To Group ~ Matrix Name: Compensation Select ] View MatlSeIect Finalized

Select
. f Confirm gates and control assignments look correct. Double click a graph to edit it. Ne ative Pos itive
Choose from oSS e Negative  Positive

Parameter Sample ]

B neaivPopulation Pestve Population

Cell Cell Comps_US .
the dropdown o | Cmmmat_ S | Coe |
Bead C DR Y y .
p © APC-H7-A HLA-DR APC—qumg(s)‘_t exp.fcs ‘ Ilzlgﬁ?((]:; mp:fﬁi]?v:ds o J Size/ APC-HT-A+ J
Ax488-A p-ERK1_2 Bead Comps_ERK A488_F06_ex... | g;m;((]:; ‘“Pjﬁs,q‘?‘fd* o | Size/Ax488-A+ |
" — 3
I I St S f O r e a C h Ax700-A cD3 Cell Comps_CD3 A700_E02_exp.... | | g;ad}}((]:; M G | Size/AX700-A+ |
Bead C Perforil 2 3 s
® PE-A Perforin PE HOS ofen | \ Size/PE-A+ \
Bead C 38 .
®PE-Cy5-A (D38 PE-Cy5 FO3_expdes [ Tr 05 empteusise | | simPECYSAr |
Bead C IFN s
paran \eter, or srecra g ot it (g [Coamara: )
Bead C 4 .
© PE-TxRed-A  CD4 PETR FO1 oxp.fos | P erpteesine || SwPETReAr |
: I r : I : I r PacBlue-A cD8 Bead Comps_8 PB_F02_exp.fcs E;a‘;g;“‘*’j;ﬁs. }?B:ds o Size/PacBlue-A+
Elg Ell l : I: ARD-A Double Click on a Graph Preview to Modify Gates
Cell Comps_US Cells_E03_exp.fcs Cell Comps_AARD_EOQ1_exp.fcs
to populate | * B
. -
fields 3 3
. ] ;
 Double click
T 1 T T T 1 1
) 100K 200K o 103 10* 108 0 100K 200
rap h P review AR Dead
g APC-H7-A
Bead Comps_US Beads No FP_F09_exp.fcs Bead Comps_DR APC-H7_F04_exp.
I 2 2 ' B
o modify
‘ 3 ]
g
< : ;iSize < 4 ]
gates s ] | pm £ |
[ ] 1] % . 2




e O O

Control Group: Compensation

MJ ' Apply ToGroup v | Matrix Name: Compensation . | View Matrix... | Finalized
Confirm gates and control assignments look correct. Double click a graph to edit it.
Parameter Sample e Negative Positive
© AARD-A Dead | g(e)irl;lps AARD_EO1_exp.fcs | (éziis(:g(g;lis&g.bfcs:Sim || Size/AARD-A+

Use Sample drop down list

to select Pos Control Sample and

Choose or Remove Parameters

Bead Comps_DR APC-H7_F04_exp.fcs
Bead Comps_ERK A488_F06_exp.fcs
Bead Comps_IFN PE-Cy7_F07_exp.fcs
Bead Comps_Perforin PE_FO8_exp.fcs
Bead Comps_US Beads +FP_F05_exp.fcs
Bead Comps_US Beads No FP_F09_exp.fcs
Bead Comps_4 PE-TR_F01_exp.fcs
Bead Comps_8 PB_F02_exp.fcs
Bead Comps_38 PE-Cy5_F03_exp.fcs

| Cell Comps_AARD_EO1_exp.fcs
Cell Comps_CD3 A700_EO2_exp.fcs
Cell Comps_US Cells_E03_exp.fcs

<Clear>
<Remove This Parameter>«—
Choose Parameters <=

. <Reset All>

i\ <Reset This Parameter>

Use Negative drop down list

to Select Negative Sample
or Population

Bead Comps_DR APC-H7_F04_exp.fcs :: Size
Bead Comps_ERK A488_F06_exp.fcs :: Size
Bead Comps_IFN PE-Cy7_F07_exp.fcs :: Size
Bead Comps_Perforin PE_FO8_exp.fcs :: Size
Bead Comps_US Beads +FP_FO5_exp.fcs :: Size
Bead Comps_US Beads No FP_F09_exp.fcs :: Size
Bead Comps_4 PE-TR_FO1_exp.fcs :: Size

Bead Comps_8 PB_F02_exp.fcs :: Size

Bead Comps_38 PE-Cy5_F03_exp.fcs :: Size
Cell Comps_AARD_EO01_exp.fcs :: Size

Cell Comps CD3 A700 E02 exp.fcs :: Size
Cell Comps_US Cells_E03_exp.fcs :: Size

Size
Size/AARD-A+

<Clear>

Use Positive drop down list

to Choose Positive population

Size ]
| Size/AARD-A+ |

<Clear>

* Note that you can always create your own gates on a
sample and then choose those from the drop down menus.

* When set up is complete, select View Matrix (top right) to
Modify, Apply, Save or Preview the matrix you’ve created.



Compensation llI

* Preview and apply the calculated matrix

Select Color  Name Matrix Edit Matrix Save a copy of the Matrix

*unsa

T, 4

pace Matrices M Edit Save Matrix Displaying matrix ‘Compensation-1'
ion-defined

€ " diHA

Flowj File | Edit | Works ‘ Tool ‘ Show All AARD-A :: D... APC-H7-A ::...Ax488-A :: p... Ax700-A ::... PE-A :: Perforin PE-Cy5-A ::... PE-Cy7-A :: |...PE-TxRed-A :... PacBlue-A ::...
@ AARD-A :: Dead 100 0.0351 0.3746 0.0685 0.0382 0.1447 0.0399 0.064 24.1599
@ 3% @ o @ APC-H7-A :: HLA-DR 0 100 0 3.2511 0.0169 0.8078 39.6125 0.056 0
@ Ax488-A :: p-ERK1_2 1.8492 0 100 0 0.0119 0 0 0 0
Cytometry | Biology | Boolean | Visualizations
© ‘ < < < . @ Ax700-A :: CD3 0.1713 34.835 0.1071 100 0 1.0301 10.2007 0 0.0443
Apply,Matrlx (M PE-A :: Perforin 0 00125 03404  0.0375 100 14.4881 13119 | 37.6694 0
Group th D d (™ PE-Cy5-A :: CD38 0 3.0045 0.0253 7.7547 1.6106 100  12.018 0.7082 0
{T} All Samples o withy rag an (M PE-Cy7-A :: IFNg 0 5.7598 0.0603 0.3117 1.8877 0.368 100 0.8245 0
w {8} Compensatic @ PE-TxRed-A :: CD4 0 0.0291 0.1118 0.0572 23.9323 52.786 6.0459 100 0
B Com Drop onto : - - - - : -
{7} LD1 @ PacBlue-A :: CD8 16.9144 0 0.0597 0 0.0076 0 0 0.0063 100
{7} PFICS Compensation Controls Grou p or =
Sam ple Preview Sample:  LD1_NS+NS_A01_exp.fcs v Preview Population ~ } &\ (¥ Overlay Uncompensated
Name Statistic APC-H7-A :: HLA-DR Ax488-A :: p-ERK1_2 Ax700-A :: CD3 PE-A :: Perforin PE-Cy5-A :: CD38 PE-Cy7-A :: IFNg

OH LD1_NS+NS_A01_exp.fcs
OH LD1_NS+PI_CO1_exp.fcs
OB LD1_PI+NS_BO1_exp.fcs
OH LD1_PI+PI_DO1_exp.fcs

Applied Matrix
Badge is
Color Coded

SR DedsHIoMm

AARD-A

APC-H7-A

Add a Matrix
from file

Preview Matrix affect on a sample

" — « @@




PE-TxRed-A

Effect of Compensation

A

Compensation
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Cell Cycle Analysis

* The Cell Cycle platform allows 1D modeling of cell
cycle phases based on DNA content.

® O O 01h_Tube_2.fcs: Lymphocytes/Cell Cycle - FlowJo

| @ c1 () sphase D G2 @ sum PNRILIIE

° V 10 h as 1 D 01h_Tut-)e_2.fcs/Lymphocytes/CeII Cycle
Watson
pragmatic

(polynomial S-
phase fitjand ™ j]

Dean-JEtt-FOX 0 | 'S(I)K' o l10I0K' - I1510|(I - 'Zolol(' o l25'0,('
(Gaussian ﬁt) ‘ DAPI-A :: DAPI v Rese]

Model RMSD %G1 %S %G2 G1 Mean G2 Mean G1CV G2 CV % < G1 % > G2

m O d e | S Watson (Pragmatic) 5.08 40.0 43.9 7.95 49141 95870 10.0 6.38 6.94 1.28
.

Model - Watson (Pragmatic)

Constraints

« K



Cell Cycle Analysis Workflow

Initiate CC
modeling from the
Biology Band

Select model type

Set constraints on
G1/G2 peaks and
CVs.

Set model
individually for
each sample, or
group-apply a
model to all
samples in a

group.

Constraint Gate

® O O/ 01h_Tube_2.fcs: Cells/Cell Cycle - Flowjo
L)

wodel  Model type and display options
Model Gates Graph

@ Watson (Pragmatic) @ CC Gates in Workspace @ Draw Model Sum

. Dean-Jett-Fox @ Draw Components

w/ sync. peak [g Fill Components

@c1 O sphase @ G2 @ sum PRI
01h_Tube_2.fcs/Cells/Cell Cycle
1.0K ]
800 —
600
400 —
200 = /_j
o]
T T T ! T T T T T T T T T T T T T T T T
0 50K 100K 150K 200K 250K
Calculated Probabilistic |
DAPI-A :: DAPI v Reset
Model Stats
Model RMSD %Gl %S %G2 GlMean G2Mean GICV G2CV %<Gl %>G2
Watson (Pragmatic) 5.25 39.4 39.8 13.5 49112 93328  10.0 10.0 6.79 1.63

A

Constraints - (Peak 1 Range) - (Peak 2 = G1 x n) (Peak 2 = G1 CV) ‘CAonstraints’

G1 Peak
Peak: Range v min: 34864 max: 61343 CV: Unconstrained v
G2 Peak

1.90| cv: =cieve

Peak: =Glxn~ n:

A




Cell Cycle Analysis Reporting

*unsaved* Cell Cycle.wsp P : FlowJo Tables: Cell Cycle.wsp
=AY (o _,\Ui + A E L @ Vs Table Editor Edit Visualize @ I QO ? 4+
FlowJo File Edit Workspace Tools Configure + D [ Cell Cycle Model Group Experiment 1 v J @ ﬁ Display v
Q New Workspace E Table Editor ﬁ / Annotate Experiment... (} Cell Cycle... u Iterate by Sample ~ i Text v
4“' Add Samples... L Layout Editor +dd m Plate Editor ;’ Kinetics... i ‘ Table Destination: il ...imq/Cell Cycle Model
{+} create Group... Q? Preferences... Keyword Compare Popu Tables Iteration Output
Navigate. Experiment Biology | Column | Population Statistic Parameter Name
Group Size |Role 1xE Cells/Cell Cycle RMSD
{I} All Samples 20
{8} Compensation 0 2 B Cells/Cell Cycle %G1
v {i} Experiment 1 1 3 Cells/Cell Cycle %
w @ Cells
&) Cell Cycle 4% Cells/Cell Cycle %G2
@ Gl
5 5 Cells/Cell Cycle G1 Mean
Name / | Statistic | ' ®00 FlowJo Layouts: Cell Cycle.wsp
O vOlh_Tube_Z.fcs | Layout Editor File Edit Object Arrange @ I @ ?
v © Cells s68 -
6 cell cyaegDragiand Drop Cell Cycle 1§ + AR Group  Bxperment 1~ J
@ Gl Node to TE or LE 276 |'m Iterate by | Sample v @
€ G2 103 | - Value 01_h_Control_No_EdU.fcs + J : Ba:ch
g S 54.5 - Layouts Iteration
Watson-DAPI-A-G1 50.8 =
& Watson-DAPI-A-G2 25.1 LY [=/ANEETENS (S R PN o) PV g e T
@ Watson-DAPI-A-S 16.8 |n® i € 3 £ 2 B 2 € 3 £ 1
|0
O w 04h_Tube_1.fcs - -
v @ Cells 600 4 RMSD : 3.80
(& Cell Cycle h ://:g-ligsz's
@ G1 326 |1l %G.Z: 1-7.7
@ G2 2.95 | G1 Mean : 45046
&S 519 | - 400 = 1 G2 Mean : 85595
@ Watson-DAPI-A-G1 396 |1 S | g; gz : g;é 8
_ _A_ |2 o : 9. =
& Watson-DAPI-A-G2 25.4 | O % less G1 : 4.99 %
@) Watson-DAPI-A-S 235 | % greater G2 : 3.03 3
O w 04h_Tube_2.fcs - 200 = [ ]
- 3 Calle AR A4 | 3]
2
04 —T T
A 0 30K 60K 90K 120K
= : DAPI-A :: DAPI

| 100+ | @I




Cell Cycle Analysis in 2D

e Note that if using an © 0 O 0lh Tube_2.fcs: Cells - Flowjo »
. o NO+HIOEIL@ LA (D) Al v <)
S-phase specific -

> G Cells  »

marker in your panel,
you can also use L
standard 2D gating to
define G1, S,and G2. ¢
» This may produce |
results that are more S R
accuratethanthe 1D “ a7

probabilistic models.

®% | DAPI-A :: DAPI v T

«“. Options
[ Active Gate
>, Statistics - Count:20109 / 23266 86.4

KKK



The Plate Editor

* Viewer to add keywords in a plate format

[CHGNG) Plate Editor

 Located in the
[ Paterditor | Fle et Tools R e 7+

visualizations [ g @ %)

" " ‘m Annotate Read Samples Read Attributes Apply Plate Keywords
‘ i n Wlt I n t e - Experiment... from Group from Group to Group
Plates Experiment
Plate Name 20120116 PFICS TQC Filter Keywords: . dKevwvrd/Values -VD:ag to Wells
OO S a Experiment ID 000-00000 Tfyw°r. zz:e
Plate ID d9353¢6-d77c-4005-9772-0659... ime point '
Treatment "Drug A" 10ug/L
123|456 7|8 9]10]|11|12] |assay GFP Reporter
A AO6 || AO7 || AO8 || A09 || A10 || All || Al12
4 4 4 4 4
([ Add neW B . ' ' B04 ' B06 || Bo7 || B08 || Bo9 |{ B10 || B11 || B12 | |§f’| [Keyword | Ivalue
0@ e e € :
Keyword/Values - Selected Well
Jolclclclclclclclclcl@] e mrmrm——r
keyword/value S T
[X]s$pP23s IFNg
" | 34| ~34 4 4 4| 34| 34| 34 4 4 4| 34| | gsRC D1
*Condition 1
pal rS to the E E04 || EO5 || EO6 || EO7 || EO8 || EO9 || ElO || E11 || E12 %*DDATE 01 14 13
(B 'S [B ™ > L LI |[X]*HIV Status Neg
u [¥X]*PID LD1
riaht. Drag and : ol mlr | e sumen ot
u )| ]| 11 B | )| LI [ ]*sTIM NS+NS
[X | *TDATE 01_16_13

G || Go1 || Goz (| Go3 || Go4 || GOS || GO || GO7 || GO8 || GO9 || G10 || G11 || GI2 | |5 | EXPORT TIME 18-JAN-2013-...

d ro O n L L [% | GUID df526c9f-60fc...
[% | TUBE NAME NS+NS
H HO1 || HO2 || HO3 || HO4 || HOS5 || HO6 || HO7 || HO8 || HO9 || H10 || H11 || H12 K‘ WELL ID A01
selected wells.

N

S — L1 [X]sTOT 250342

/| | Select Group v




Plate Statistics Heatmap

*unsaved* PFICS Analysis.wsp

1. Open the Layout Editor window

‘i N diBeE
: Flowjo File Edit ‘Workspace
[;] New Workspace  [=] Table Editor

/" Annotate Experiment... (£ Cell Cycle

Configure

? (@ About v

RO 2 Al

Al Add samples... | Layout Edit [ Kinetics & Contact Flowjo v
Add Workspace
{+} Create Group... ) Preferences... | Keyword [ Compare Populations Links v (@ Instrumentation v
Navigate Experiment Biology Help
Group Size  Role _
{0} All Samples 46 Test
20 Test
12 Compensation

{7} Allstain &
w {B} Compensation
[ Compensation 3,; S e

{0} FMOs
w {7} MasterGates
w @ Singlets
w @ Lymphocytes
w @ Live
w @ CD3+
w @ Q1: CD4-, CD8+

Y. Geometric Mean : Comp-Ax488-A (p-ERK1_2)

Controls
None

Name |_statistic | _#Cells | *PD__ | *sTiM | WELLID |
) w LDL_NS+NS_AOL_exp.fcs 250342 DL NS+NS AOL
w @ Singlets 91.8 229939
w @ Lymphocytes 97.3 223640
w @ Live 959 214524
w @ CD3+ 77.6

w @ Q1: CD4-, CD8+

Y Geometric Mean : Comp-Ax488-A (p-ERK1_2)

w @ IFNg+
¥ Freq. of Parent

@) Perf+
@ pERK+
@ QI: HLA-DR- , CD38+
@ Q2: HLA-DR+ , CD38+
@ Q3: HLA-DR+ , CD38-
@ Q4: HLA-DR-, CD38-
@@ IFNg-
o Perf-
@@ pERK-
(2 IFNg+Perf+pERK+
(® IFNg+Perf+pERK-
(® IFNg+Perf-pERK+
(® IFNg+Perf-pERK-
(® IFNg-Perf+pERK+
(® IFNg-Perf+pERK-
(® IFNg-Perf-pERK+
(2 IFNg-Perf-pERK-

@ Q2: CD4+ , CD8+

@ Q3: CD4+, CD8-

@ Q4: CD4- , CD8-

O w LD1_NS+PI_CO1_exp.fcs
w @ Singlets
w @ Lymphocytes
w @ Live
w @ CD3+
w @ Ql: CD4-, CD8+

Y. Geometric Mean : Comp-Ax488-A (p-ERK1_2)

74.2
4. Drag and drop a Statistic
node onto;the Rlate tool box

323 10781
2.83 946
1.52 509
63.3 21142
99.0 33031
69.9 23325
95.3 31819
0.13 44
0.49 162

0.015 H
041 136
2.94 980
26.6 8867
1.59 530
67.9 22654
l.44 2394
76.6 127512
1.99 3315

229585 LDL NS+PI

929 213388
97.8 208665
96.3 200963
78.1 156978
18.8 29572
505

col

-
e O O FlowJo Layouts: PFICS Analysis.wsp
Layout Editor  File Edit  Object  Arange s8R O 2? +
i AllStain Basic Gates in~
+ ]; AllStain Histograms Crowp i
' ] Plate HeatMap pERK and IFNg Iterate by Off ~ @
I  Layout-1 —— Batch
Layouts Iteration ’ . _ . _— . - - |
A g «
1 IZ 1 1 l3 IL 1 I4 1
2. Click the Plate Tool Button, then click on the open layout window.
1 2 3 4 5
- 500
400
(Drag Plate Statistics Here)
300
3
200 g
100
Sample Group:
— . Sample Group: AliStain
z No Samples Statistic: Singlets/Lymphocytes/Live/CD3+/Q1: CD4- , CD8+/Geometric Mean : Comp-Ax488-
heatmap range = 67.4 - 599
:: displayed as Heatmap
] Data will populate the Plate tool box
Sample position is based on WELL ID




Export/Concatenate

* Initiation from the Workspace

® O O *unsaved* PFICS Analysis.wsp
"a arc i ELO &

R

FlowJo Edit Workspace Tools Configure . @ ? B
D D U N
U w7 B Q @
Open... Print... Save Save Revert | Export/Concatenate Apply Find EES)
As... v v Template Scan
Lozl [a Export / Concatenate Populations fid

Group } Size | Role

{7} All Samples B Export / Concatenate Group 45 Test

{7} Allstain 19 Test
w {H} Compensation 12 Compensation

HH Compensation

{T} FMOs 14 Controls

p {0} MasterGates 33 None

* Two options:
— Export/Concatenate Populations = select gated populations on
sample gating hierarchy

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



Output

Concatenate Options

— Format: select file format (FCS3 or CSV)

— Destination: specify save location

— File name example: displays example of naming scheme as specified in

Advanced Options = File Naming
Include Events

— Include all events is the only option when concatenating

Parameters
— Suggestion: Always leave Choose All

ef\/\

Populations: Export or Concatenate

uncompensated parameters selected.

If the sample is compensated,
compensated parameters will be
written to the concatenated file.

File naming
— Prefix: specify a common prefix
— Suffix: specify a suffix

Status

— Number of files that will be
generated

Populations: Export
Output

Format: FCS3 ~
Destination: /Users/timg/Desktop/PFICS.Example

File name example: concat_1_LD1.fcs

Include Events
(®) Include all
Reset to minimum

. Advanced Options

File Naming

Prefix: concat

(Concatenated files will be numbered consecutively
starting at 1. Example: prefix_1_suffix.fcs)

Goncsanaiey

Parameters
@ All uncompensated parameters
) All compensated parameters

Custom set of parameters: ew/Edit

»

Group Concatenation
@ Concatenate all files together
Concatentate every “n” files together n=

Concatenate files with equal keyword values

Choose Keyword: Select a Keyword... »

Separator: | _
Additional Parameters
suffix| LD1 Choose... X | *Condition
@ Spread distribution of keyword data
Status

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

? s v

Cancel Concatenate




Concatenating Groups

Highlight a group or group owned population. The group should
contain all the samples you wish to export.

Choose Export/Concatenate Group and click the Concatenate button at
the top of the Ul

Group Concatenation
8 00 Group: Export or Concatenate

— Concatenate all files together Gon [ ooon ) (R

Output

— Concatenate every “n” files together o
— Concatenate files with equal keyword Destnton: st ek

File name example: export_1.fcs

Va | u es Include Events Parameters
() Include all (®) All uncompensated parameters
. . - 100 .
Add Itl n I P r m t r (") Include no more than: 199393 () All compensated parameters
0 a a a e e S Reset to minimum ( ) Custom set of parameters: w/Edit

»

— Creates new derived parameter(s) from
selected Keyword attribute(s) > Order FleNaming

@ Concatenate all files together
Prefix: | export

files Or group together based On () Concatentate every "n” files together n=

. . (Congatenated files will be numbered consecutively () Concatenate files with equal keyword values
common feature (example: Timepoint or sarig 1 Sl i LI || ot st K.
Separator: | _

Additional Parameters

S i Ck VS H ea |thy . Choose...| <No Keywords selected>

Suffix:

Status

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

? - v Cancel Concatenate




oncatenating Populations

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

« Choose Export/Concatenate Populations.

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

Cancel

".‘ ) (e +'"|' HAHE LO® & 8 .00 Populations: Export or Concatenate
Flowjo Edit Workspace Tools Configure RCO? Populations: | Export \ ﬁ
}- Output
U m M| &= 8
Open... Print.. Save Save Revert  Export/Concatenate Apply Find FCS Format: FCS3 ~
As... v v Template | Scan
Document Export / Concatenate Populations Find } Destination: /Users/timg/Desktop/PFICS.Example
Group I File name example: concat_1_LDI_Live.fcs
= Export / Concatenate Group
{7} All Samples Test Include Events ——
{E} Compensation 0 Compensation
{7} Concat 1 None @ Include all @ All uncompensated parameters
{i}LD1 4 None i i . -
« {7} Master Gates 5 None Include no more than 199577 - All compensated parameters
w & Singlets Reset to minimum () Custom set of parameters: View/Edit...|
w @ Lymphocytes
—_—tR Liva
=) _ “. Advanced Options I
Name | statistic | #Cells | *STIM |*Condition|
w LD1_NS+NS_A01_exp.fcs 250342 NS+NS 1 File Naming Croup Concatenation
w @2 Singlets 92.2 230744 .
w @ Lymphocytes 959 221311 ) () Concatenate all files together
i Prefix:  concat a
p G Live 96.2 212865 o —— T [
w LDI_NS+PI_CO1_exp.fcs 229585  NS+PI 2 -/ (S M0 UL Sy
w @ Singlets 93.2 213887 (Concatenated files will be numbered consecutively || (®) Concatenate files with equal keyword values
w @ Lymphocytes 96.7 206750 starting at 1. Example: prefix_1_suffix.fcs) Ch K d: *PID
b @ Live 965 199577 w ] poseeywore: -
w LD1_PI+NS_BO1_exp.fcs 262774 PI+NS 3 parators -
- Additional Parameters
w @2 Singlets 96.1 252600
w @ Lymphocytes 93.6 236368 ) - ) Choose... % | *Condition
b @ Live 9.2 227312 suffix:| LD1_Live = -
w LD1_PI+PI_DO1_exp.fcs 244977 PI+PI 4 (M spread distribution of keyword data
w G2 Singlets 96.1 235439
Status




Additional Parameters

* You can select one or more keywords to create new parameters in the
concatenated output file.

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

8 .00

Additional Parameters

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

Keyword Value
SBEGINANALYSIS
SBEGINDATA
SBEGINSTEXT
SBTIM
SBYTEORD
SCYT
SDATATYPE
SDATE
SENDANALYSIS
SENDDATA
SENDSTEXT
SETIM

SFIL

SINST

SMODE
SNEXTDATA
sop

SPAR

SP1B

SP1E

SP1G

SPIN

SPIR

SP1S

SP1V

keyword.selectiontable.value
0

4106

0

11:23:40

4321

LSRFortessa {LSRII)

F

23-MAR-2015

0

990069

0

11:24:01
Specimen_001_250.fcs

262144

698

Select Keywords from Sample:

?

I Specimen_001_250.fcs ~

Cance!

OK

APC-Cy7-A

100K 150K

SamplelD

200K

250K

IFNg

Comp-PE-Cy7-A ::

| |
= Stim3
§Control Stiml
25.0 25.0 -
10 =2 4 o
107 = e R
sl i sAsl
L . perad
R A
0 4 R b
§ T ™ T —f
0 1.0K 2.0K 3.0K 40K 5.0K

*Condition



Plugins

» Java programs that extend the functionality of FlowJo.

* Accessed from the Plugins menu
— Workspace tab = Populations band = Plugins menu

57 DownSample of Live

TSne

- {HiHANELGO &
Flowjo File Edit Workspace Tools Configure @ ? +1
.5] Copy analysis to group P Plugins v
{+} AlB| ebp Ah
] Croup selected samples < Flowjo Exchange
Create Rename... Nodes -
Cote= ¥ Copy value to group ’ = Add Workspace Plugin
Lol Bopny Remove Workspace Plugins
Group
{7 ¥ All Samples Test
{E} Compensation CallOntaiogy Compensation
w {1} Master Gates DownSample None
w &2 Singlets
v & Lymphocytes FlowMeans
w @ Live Spade

ALY




Installing Plugins

* 5 plugins are included with the FlowJo v10.2 release

» Download the installation package for your OS and follow
the instructions.

* Open FlowJo and look under the Workspace tab =
Populations band = Plugins menu.

e OO0 & Flowjo
=FLOWIO
\ Tools Configure
Single Cell Analysis Sof ftware
p o Plugins v
AlB :IE —/
les L] FlowJo Exchange
l Rename... Nodes
« : :
N ’ Add Workspace Plugin
Populati
. ) it Remove Workspace Plugins
FlowJo
| AN CellOntology
Applications DownSample
FlowMeans

plugins Spade
Live
TSne
o) eeee—

4 Flowjo



Currently Available Plugins

« DownSample - Create a child gate containing a limited
number of events, selected randomly from the parent
population

* tSNE - Dimensionally reduce high parameter data into 2D

« SPADE* - Automated clustering with minimal spanning tree

* FlowMeans* - Automated clustering with K-means

 CellOntology* - Query the GO Database to identify
unknown populations.

*Requires the R Statistical Computing Environment

Available at: https://cran.r-project.org/




When you run a Plugin

You must save the FlowJo Workspace first

— If not, prompted to save

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

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

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

All subsequent plugins run from that Workspace will be
saved to that same derivatives folder.



DownSample

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

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

— Creates a gate containing selected events

— Purposes:
* Reduce number of events for algorithm calculation

* Normalize cell number to compare distribution of populations
across samples



DownSample

* Initiating DownSample from the Workspace

s - MWANELGO &
Flowjo File Edit Tools Configure RO? [

{ } .&] Copy analysis to group Plugins v

pIs] “olp =y
Group selected samples Flowjo Exchange Ak

Create Rename... Nodes

Group... ,Y Copy value to group 4 - R "
‘ ‘ . Add Workspace Plugin ® O O  DownSample Plugin (1.1)
Sroues Roonisy Remove Workspace Plugins i
Group 4 i Create a gated sub-population of events that
{7} All Samples Test are evenly distributed in the parent population
{E} Compensation CellOntotagy Compensation Number of
w {1/} Master Gates I DownSample None umber o fvents
w @ Singlets FlowMeans Population name |
w @2 Lymphocytes
w G2 Live Spade
57 DownSample of Live ‘ Cancel ’ ['—OK_']
TSne
Name | Statistic | #Cells [ *STIM |
O w LD1_NS+NS_A01l_exp.fcs 250342 NS+NS
w @ Singlets 92.2 230744
w 2 Lymphocytes 95.9 221311
w G Live 96.2 212865
57 DownSample of Livi
&2 DownsampleDP.Pop 235 5000




tSNE_Y_P_20_E_200_I_550_T_0.5

tSNE

« T-Distributed Stochastic Neighbor Embedding (tSNE)

— An algorithm for performing dimensionality reduction

— Allows visualization of complex multi-dimensional data in

fewer dimensions while still maintaining the structure of the data

20 -~

-10 -~

Full Gating Path

B Lymphocytes/DownsampleDP.Pop/Q3: CD3+, CD19-/Q3: CD4+ , CD8-/CD127-CD25+

Lymphocytes/DownsampleDP.Pop/Q3: CD3+, CD19-/Q3: CD4+ , CD8-

Lymphocytes/DownsampleDP.Pop/Q3: CD3+, CD19-/Q1: CD4-, CD8+

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

|
}l Lymphocytes/DownsampleDP.Pop/Q3: CD3+, CD19-/Q1: CD4-, CD8+/CD127-CD27 +
I
I

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

B Lymphocytes/DownsampleDP.Pop/Q4: CD3-, CD19-/CD56+/CD197+

Lymphocytes/DownsampleDP.Pop/Q4: CD3-, CD19-/CD56+

Lymphocytes/DownsampleDP.Pop

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

-
=]
© -
~
(=)

tSNE_X_P_20_E_200_I_550_T_0.5



tSNE

* Initiating tSNE from the Workspace e

shift key or toggle items by holding cmd/ctrl keys

Comp-AARD-A :: Dead

[Comp-APC-H7-A :: HLA-DR
N . Comp-Ax488-A :: p-ERK1_2
4 "~ MiIHAELGO# Comp-Ax700-A :: CD3
Flowjo File Edit | Workspace I Tools Configure . R ? A Comp-PE-A :: Perforin
- [Comp-PE-Cy5-A :: CD38
[@)] Copy analysis to group . ° Plugins \J AN Comp—-PE-Cy7-A - IFNG
{+} [ ]c lected . S\IB ..E FlowJo Exchange /R J N /\ % (Comp-PE-TxRed-A :: CD4
Il st b
Create Rename... Nodes Median CV Freq. RETa Comp-PacBlue-A :: CD8 !
B \? Copy value to group e Add Workspace Plugin e b T v Prefix for tSNE Parameters: | tSNE
Groups I Populatit Remove Workspace Plugins Statistics ' i -
Group k Iterations: | 550 |
{7} All Samples Test .
{8} Compensation CellOntology Compensation ReIERX 20
w {1} Master Gates DownSample None Eta (learning rate): 200
w @ Singlets EowM
owMeans
w @ Lymphocytes Theta: 0.5
w @ Live Spade
77 DownSample of Live Force Recalculation: |
TSne —
Name | Statistic | #Cells | *STIM | *Condition | Generate Movie: (¥ erations per Frame: 5
« LDL_NS+NS_AOL_exp.fcs 250342 NS+NS 1
v D) Singlets 92.2 230744 Limit Duration: | | to 5 }, ours v
w 2 Lymphocytes 95.9 221311
p G Live 96.2 212865 Help | Movie of Previous TSne Run
Close | [ Choose Selected Parameters ]

* [terations — Maximum number of iterations the algorithm will run.

* Perplexity — Perplexity is related to the number of nearest neighbors that is
used in learning algorithms. In tSNE, the perplexity may be viewed as a knob
that sets the number of effective nearest neighbors. The most appropriate
value depends on the density of your data. Generally a larger / denser dataset

requires a larger perplexity.



tSNE

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

s JiHAELO & Sample Name | Subset Name |Count
Flowjo File Edit Workspace Tools Configure RO ? B Concat_l_LD]..fCS Q3:CD4+ ,CD8- 12057
= é = m— | SansSerif ~ ﬁ concat_1_LD1.fcs |Ql: CD4-,CD8+ | 3504
HH @ | S S e | +@ W/ concat_1_LD1.fcs |CD3-HLA-DR- 2033
Edit Reset Column Hide Show Compensation Hide Hide Derived Diagnostics  Extra .
Columns... Widths Stats Nodes Platforms Parameters v v Il COI’IC&t_l_LDl.fCS Live 20000
Settings I Font ‘ Power { wn
Group Size  Role o
{7} All Samples 5 Test |
{E} Compensation 0 Compensation l_l
w {1/} Master Gates 5 None
w @ Singlets 8 20 -
w @) Lymphocytes s
w @ Live |
w @D CD3+ 7
= ~ o
Name | Statistic | #Cells | *STIM | *Condition | o
O ) LDL_NS+NS_AO01_exp.fcs 250342 NS+NS 1 o~ 0 -
) LDL_NS+PI_COL_exp.fcs 229585 NS+PI 2 |
» LD1_PI+NS_BOl_exp.fcs 262774 PI+NS 3 I-IJI
) LD1_PI+PI_DO1_exp.fcs 244977 Pl+PI @ (@)
w concat_1_LDlL.fcs 20000 *Condition o~
% Spade.2151145 |
v & Singlets 100 20000 o _10 - L . =
w @ Lymphocytes 100 20000 >_| -
p G Live 100 20000 |
tSNE_X_P_20_E_200_1_550_T_0.5 wl
34, tSNE_Y_P_20_E_200_1_550_T_0.5 =
W LA S e S e |
h -19 0 20

tSNE_X_P_20_E_200_I_550_T_0.5



tSNE

Practical Considerations

tSNE_Y_P_20_E_200_1_550_T_0.5

tSNE_Y_P_20_E_200_1_550_T_0.5

DownSample

All Concatenated Events

-3
;\5
- T
.-
"'x_
19 = .
'

T
-19 0

T
20

tSNE X P 20 E 200 | 550 T 0.5

Cleaning up the data

Parameter Selection
Workflow

Comp-PE-Cy7-A :: IFNg

Gating
Stim3
control | stim1 [ Stim2 | 250
250 | 250

250

*Condition

Stim2

Control Stim1
wn
dl
- H L -
1 : | 2 21 .
S 5 SR |
: p Fo | .o ;I : .. . g
0= 8 0=
g o .
R ) ..
- ~ i ...
19 = “ n-: 19 = -
i
z
T T T b} T T T
19 0 20 -19 0 20

tSNE_Y_P_20_E_200_1_550_T_0.5

tSNE_Y_P_20_E_200_1 550_T 0.5

Stim3
N . ' ) ,’
- .\
19 = e r'

T
-19

T
20




SPADE

Spanning tree Progression of Density normalized Events

(SPADE) is an algorithmic visualization tool for high

dimensional flow and mass cytometry data.
Requires R and the R package SPADE

install.packages("devtools")

library(devtools)
devtools::install_github("nolanlab/Rclusterpp")
source("http://bioconductor.org/biocLite.R")
devtools::install_github("nolanlab/spade”)

Produces

— Gated cluster populations as children of the parent reference

population in the FlowJo workspace

— Zip file containing a network GML file, PDFs of the graphs, tables,

and FCS files with the “cluster ” column appended.

https://github.com/nolanlab/spade



SPADE

* Initiation from the Workspace

e OO0 Spade (1.0)
II‘ “re i EL® & Q Select multiple parameters by pressing the shift key
Flowjo File Edit I Workspace I Tools Configure I O ? +] or t°gg|e items bY holding the cmd/ctrl keys‘
[®)] Copy analysis to group Plugins v racpiueTa .. LUo
{+} .:'-T: | /’\ ﬂ /\ Comp-AARD-A :: Dead
[ ] Group selected samples ° FlowJo Exchange \ Comp-APC-H7-A :: HLA-DR
Create Rename... Nodes -Iledlan Freq. Keywords -
Group-.- s Copy value to group . Add Workspace Plugin b g Comp-Ax488-A :: p-ERK1_2
Groups Populatit Remove Workspace Plugin ‘Statistics Comp-Ax700-A =ED3
Group | | Comp-PE-A :: Perforin
T} All Sampl N
e s Cellontology Compensation Comp-PE-Cy5-A :: CD38
w {1/} Master Gates DownSample None Comp-PE-Cy7-A :: IFNg
w @ Singlets FlowMeans Comp-PE-TxRed-A :: CD4
w @ Lymphocytes
- @ Live [ Space Comp-PacBlue-A :: CD8
w @ CD3+ m— DownsampleDP
Name | Stamstie T #CelE | STIM | *Condition | Time
w LDI_NS+NS_AO1L_exp.fcs 250342 NS+NS 1
- @ singlets 922 230744 Number of clusters (1-1000) | 50
w @ Lymphocytes 95.9 221311
w @ Live 96.2 212865 @ Save the R script and output messages

[QI Generate a web page of SPADE trees

[QI Create ZIP file of all SPADE files generated

. Cancel | E—OK—J

e Enter the desired Number of Clusters and click OK



SPADE

Populations in the workspace represent events within
clusters of the spade tree

Double Click on the Spade of ‘Population’ node, then
select Get Zip File

Name | Statistic | #Cells | Spade (1.0)
w concat_1_LDl.fcs 20000
% Spade.2151145 6 Select multiple parameters by pressing the shift key
w @ Singlets 100 20000 or toggle items by holding the cmd/ctrl keys.
w @ Lymphocytes 100 20000 FSC-A
w @ Live 100 200 FSC-H
@ Spade of Live SSC-A
b D Zsl;n3e+0f e Double Click 16050 A:RD_'; - Dead .
@ CD3-HLA-DR+ 9.22 1844 :xz';_:_\jﬁé;\g 5
@) CD3-HLA-DR- 10.2 2033 ~ =
w @ Control 25.0 5000 Lo L
@ CD3-HLA-DR- 111 557 Ax700-A :: CD3
@ Unknown Popl 0.50 25 DownsampleDP
@ DownsampleDP 100 20000 PE-A :: Perforin
@) Spade.Live.Popl 1.10 221 PE-Cy5-A:: CD38
@2 Spade.Live.Pop2 0.27 55 A 2 L -
2 Spade.Live.Pop3 0.92 183 Number of clusters {1-1000) 50
@2 Spade.Live.Pop4 0.46 92
@ Spade.Live.Pop5 0.84 169 \J Save the R script and output messages
G Spade.Live.Pop6 0.26 52 v/ Generate a web page of SPADE trees
@2 Spade.Live.Pop7 1.10 220
@3 Spade.Live.Pop8 1.32 264 \J Create ZIP file of all SPADE files generated
@ Spade.Live.Pop9 0.43 87 —
@ Spade.Live.Popl0 0.76 153 | Show Trees I Get Zip File \I | Show Output |
@3 Spade.Live.Popll 0.95 189
@3 Spade.Live.Popl2 0.48 95
@ Spade.Live.Popl3 0.30 60 | Cancel ] [ OK |
@3 Spade.Live.Popl4d 0.54 109

&) Snade live Pan15 313 A26 F



Within the SPADE .zip

* GML file — Tree network can be visualized using Cytoscape.
 pdf folder - contains PDFs of all the trees built by SPADE

* Tables = By Sample = .csv — spreadsheet with raw
medians for every parameter used in the SPADE calculation

- r clusters.fcs ] byAttribute r - concat_1_LD1.Live.Ex...s.anno.Rsave_table.csv
(] 2151145 4| f (] byAttrib - 1_LD1.Live.E R bl
(] 834451279 L M clusters.table | byNodelD P R

“ concat_1_LD1.Live.ExtNode.fcs  concat_1_LD1.Live.ExtNode.cluster.csv #m bySample I Table with cluster

" LD1_1_Concat_Live_D...mple.Live.ExtNode.fcs ° concat_1_LD1.Live.ExtNode.EPA.csv
(] SPADE.concat_1_LD1.Live.2151145 L M concat_1_LD1.Live.ExtNode.fcs.density.fcs numbers and raw

! SPADE.concat_1_LD1.Live.2151145.zip M concat_1_LD1.Live.Ex....density.fcs.cluster.fcs medians Of in ut
(] SPADE.LD1_1_Concat...mple.Live.834451279 * M concat_1_LD1.Live.Ex....cluster.fcs.anno.Rsave p

' SPADE.LD1_1_Concat...le.Live.834451279.zip E concat_1_LD1.Live.Ex...Iuster.fcs.medians.gml | parameters

M concat_1_LD1.Live.ExtNode.fcs.downsamplg.fcs
¢ concat_1_LD1.Live.SPADE.Trees.html
(] FlowJo_Web_files p

M global_b daries.tabl - . .
B et GML network file --> View and format tree in

| merge_order.txt Cytos Cape

mst.gml|
,
PDFS of trees k  RScript.SPADE.concat...e.1473868157290.txt

| RScript.SPADE.concat...e.1473868418564.txt

built by SPADE - RScript.SPADE.concat...e.1473873966164.txt
“ RScript.SPADE.concat...e.1473908591810.txt
[¥| RScript.SPADE.Template.R

| (] tables r

http://www.cytoscape.org/



SPADE

« GML file can be visualized in Cytoscape.

http://www.cytoscape.org/



SPADE

« PDFs aren't as useful, but the By Sample CSV table may
be helptul for calling expression.

LD1_1_Concat_Live_Downsample.Live.ExtNode
raw_mediansFJComp.Ax700.A
(Used for tree-building)

[cp1s0 FcgR IL7R
ID count raw_mediansFJComp.PE.A_clust raw_mediansFJComp.PerCP.Cy5.5.A_clust raw_mediansFJComp.PE.Cy7.A_clust
1
2
3
4
5 396.6481018
6 2213 8 667.8973389
7 5016 615.8262329
° 8
9 1157 547.5114746
10
11
12
Q ° 13 5315.604004 832.4526672
|
. 14
LY 15 754.9061279
[ ] 'Y 16
‘e 17
PY . ° g 18 3988.859375 815.3094177
e e ’ 2
[ ]
° 2
[ ]

—

-1240.54 1240.54

Range: 0.02 to 0.98 pctile



Count

FlowMeans

FlowMeans is a method for automated identification of cell
populations based on K-means clustering.
Requires R and the R package flowMeans

— source("https://bioconductor.org/biocLite.R")

— bioclLite("flowMeans”)

Produces gated cluster populations as children of the
parent reference population.

o Subset Name
4 ()] FlowMeans.Live.Pop7
25K = | | FlowMeans.Live.Pop3
5 10* : M| FlowMeans.Live.Popl
i I
20K = 2t
- <| 103
15K = ~N
] T
10K - E.-f 10° : 3
] fll °2 | R N Aghaeepour, N. et. al. (2011) Rapid cell
5.0K o -10 2 I = . . . . .
] ‘ l | £ - population identification in flow
] o
ERRRRR R e v g o ey Cytometry data. Cytometry A, DOL:
0 500 1.0K 1.5K 2.0K 3 4
. : : 0 10 10

FlowMeans.Live Comp-Ax700-A :: CD3 10.1002/cyto.a.21007/



* Initiating flowMeans from the Workspace

FlowMeans

800

FlowMeans (1.0)

z - diHANELO&E
- r—
Flowjo File Edit Workspace Tools Configure I Q? 7 i+ j
[.3] Copy analysis to group ° Plugins v
+} R L o N A A
Group selected samples L] Flowjo Exchange
Create Rename... Nodes -Iledlan v Freg. Keywor "
Group... u? Copy value to group ‘ A Add Workspace Plugin e of v
Groups Populat[ REmve ks pace Fhins LStatlstlcs
Group
{7} All Samples W Test
{E} Compensation CellOntology Compensation
w {1} Master Gates DownSample None
w @ Singlets
w @ Lymphocytes I NSRS I
w @ Live Spade
57 DownSample of Live
TSne
Name | Statistic | #Cells | *STIM | *Condition |
O w LDL_NS+NS_AOL_exp.fcs 250342 NS+NS 1
w @ Singlets 92.2 230744
w @ Lymphocytes 95.9 221311
p G Live 96.2 212865

®

Select multiple parameters by pressing the shift key
or toggle items by holding the cmd/ctrl keys.

NS I S S T R T~

PE-TxRed-A :: CD4
PacBlue-A :: CD8
Comp-AARD-A :: Dead
Comp-APC-H7-A :: HLA-DR
Comp-Ax488-A :: p-ERK1_2
Comp-Ax700-A :: CD3
Comp-PE-A :: Perforin

Comp-PE-Cy5-A :: CD38

Comp-PE-Cy7-A :: IFNg
Comp-PE-TxRed-A :: CD4
Comp-PacBlue-A :: CD8

Number of clusters (1-1000)

@ Save the R script and output messages

| Show Output |

ook |

| Cancel

e Enter the desired Number of Clusters and click OK



Additional Plugin Resources

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

 Future plugin releases

* Featured plugins

« Updates

* Developer documentation

* Scripts

Documentation http://docs.flowjo.com

* Search for Plugins = pages describing plugin setup and
functionality




Additional Training Resources

Webinars on basic and advanced features of
FlowdJo, held on the 1st and 3@ Thursday of
each month.

Webinar Schedule can be found at
http://www.flowjo.com/webinars/

Technical Documentation for V10 can be
found at http://docs.flowjo.com/

The Daily Dongle provides tips, tricks and
answers to common questions.

http://flowjo.typepad.com/




Soy SEQGED

 Single cell gene expression
analysis software.

— Gate on individual genes, gene
sets or synthetic parameters to

define populations.

— Pivot the graph to compare
populations, define differentially

expressed genes and identify new
novel populations.

— Visualize differences.

Heterogeneity from bulk analysis: Your days are numbered.
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Questions?

* Flowdo is here to help with all your cytometry
analysis needs.

» Contact techsupport@flowjo.com for general
questions and support.

» Contact timc@flowjo.com for science
questions, additional training resources.

Thank You!




