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The FlowdJo v10 Workspace

* A graphical interface to organize your data.
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Ribbons, Tabs and Bands

* Ribbon organization allows easy visual
navigation of workspace functions.

Applications Task Bar Tabs Bands Ribbon Configuration

Button f & Preferences
® O
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\_ Navigate Help

« Tabs group similar Bands together.
* Bands group similar Actions together.



Customizing Ribbons

Click on the Ribbon icon to configure
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Importing Data
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2. Click the Add
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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 unique report generation.

Group Size Role

{ .} All Samples 46 Test

{.} AllStain 20 Test

{8} Compensation 12 Compensation

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

w &0 Time

w & Singlets
w & Lymphocytes
v 2 Live
w & CD3+

w & Q1:CD4-, CD8+

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

w &0 IFNg+

Y Freq. of Parent

¢ Perf+
D pERK+

» Group owned analysis gains the group color.



Creating and Editing Groups

* To create a new group type 3£ G, or click the Create
Group Icon located in either the task bar at the top of
the workspace, or W|th|n the Navigate band.

.

Create
Group...

* Double click on an
existing group to
edit its properties.

Modify Group

Appearance
Style Bold

color i

Name Master Gates

Role: None Parameter Key:

Sample Inclusion Criteria
v Live group Synchronized
Include samples that use the following staining:

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

SFIL ~ Contains 5 FMO Choose...
Or v SFL~ Contains 5 LD Choose...
More Choices Fewer Choices Show all keywords in menus

With reference to samples in another group:

Only choose from
Y samples in Group (No specified group)

® ) Also include all
Assignments
Add Keyword : With Value :

Add Keyword : With Value :

[ Apply Changes | Close

Help with Groups



Sample Inclusion Criteria

* Live groups automatically include samples
based on user—defmed iInclusion criteria.

Modify Group
Appearance
Name Pl+Pl color [l Style = Bold-Italic
Role: Test $ Parameter Key:

Criteria could -
iInclude the staining A egow () Spavonize

Include samples that use the following staining:

panel y a keyWO rd 5 'Dead, HLA-DR, p-ERK1_2, Blank, CD3, Perforin, CD38, IFNg, CD4, CD8

characters in the Conains | 10

And v || SFIL~ Lacks v+ FMO Choose...
file name, or any noo —
) More Choices Fewer Choices Show all keywords in menus

combination of

Only choose from A -
th ese featu res ] e I specified group)

Assignments
Add Keyword : With Value :

Add Keyword : With Value :

Help with Groups - Apply Changes Close



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 information can be displayed as
columns. (Workspace Tab > Add Keywords or
Configure Tab - Edit Columns)

Name |  Statistic |  #Cells | *HIVStatus | *PID | *STM |
p LD1_NS+NS_A01.fcs 250342 Neg LD1 NS+NS
p LD1_NS+PI_CO1.fes 229585 Neg LD1 NS+PI
.« LD1_PI+NS_BO1.fcs 262774 Neg LD1 PI+NS
w & Time 99.7 261964
w O Singlets 96.2 252097
w O Lymphocytes 93.7 236200
v @ Live 96.2 227167
v @ CD3+ 814 184893
) & Q1:CD4-, CD8+ 24.0 44355
(D Q2: CD4+, CD8+ 1.13 2090
) O Q3:CD4+, CDS- 72.7 134352
(D Q4: CD4-, CDS- 222 4096
p LD1_PI+PI_DO1.fcs 244977 Neg LD1 PI+PI

* Double click on a sample to open a Graph
Window and add gates.



The Graph Window

* Facilitates data visualization and gating.

® O O  LD1_NS+NS_AO1.fcs: Time/Singlets/Lymphocytes/Live - Flowjo

> U > D Time & Singlets

o memmm it e Several different plot
types are available to
display flow data.

* Click on the Options
Menu below the

Plt Vew t Y ... 9graphimage and

Optons o= smmmerr @ select Graph Type

Type:  Pseudocolor :

Graph Type =" W] = o from the dropdown
Active Gate = - An.h;ccm - 783 CD3+ — g menu .

Options W Events Inside Magnetic Tint . = 4



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

Gating Tools Undol!

el et Bt &“"‘1“““’?#2"’“1"'."°2"°. « Gates can always be

> U > EDTime > .‘G}?SInglets > GO Live > modified Or removed,
asalr Polygon ’
T | e [ 28 so don’t be shy.
| 636

* Explore the gating

100K "]

a options and pick what
works best for you.
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‘q, Options
‘:~ Active Gate
‘ Y. Statistics - Count: 56315 /67257 83.7

» »
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Graph Display Options

* Try them all and pick what pleases you, or best
represents your data.
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Transforming Data

* Your data may initially look ‘squished’.

Click the Transformation [ T ] button and
Select Customize Axis... to change the visual
display. e 71—

Apply
PSC-A
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Transform Options

® OO0 Transform of LD1_NS+NS_AO01_exp.fcs: Ungated 1 . SeleCt parameter(S)
4 p |5 Applyto Parameters...
st - 2. Add or remove extra Pos.

10K = FSC-H

| SCA decades/range on top end

J Time . .
Comp-AARD-A : Dead 3. Select scale (Biex displays

] .

; linear around zero and log
60K - CompaPE-Cybei - CO38 further out)

| Comp-PE-Cy7-A :: IFNg

Comp-PE-TxRed-A :: CD4

el Comp-achlue- - D8 4. Add or remove extra Neg.

: decades/range on bottom
| end

| j g 5. Width basis scales how

STy 0 af much visual display is

. ) comehrooazcos DY) given to linear vs. log
, : I range of the Biex scale

Scale = Biex % Min 635.879 Max 82897.226

I Transtorms A 6. Click the Apply button at

bottom right to apply the

|0 T transformation settings to
Show Transform unction selected parameters

0 1 || o0 1 2 3

? Save Cancel | Apply



Comp-APC-H7-A :: HLA-DR
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Effects of Transformation
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Comp-Ax700-A :: CD3 Comp-Ax700-A :: CD3 Comp-Ax700-A :: CD3
Effects:
1. Gets rid of the “squishing” of cells.
2. Ensures the visual population center better correlates with
the statistical center (median).

3. Make high resolution compensated digital cytometry data

more appealing to the eye.



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

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

ding Statistics
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FlowJo File Edit Workspace Tools Configure
{+} [:j] Copy analysis to group .‘ F A Plugins v -E /]\ ﬂ /\
[ﬂi] Group selected samples /' Inspect... %
Create Rename... tSNE Nodes Add Median Freq. K d
Group... ”? CGopy.value tolgroup v Statistic... ~ ~ of v eywor £
Groups Populations Statistics
Group 2. Select Add Statistic
{7} All Samples Test
{7} All Stain 20 Test
p {E} Compensation 12 Compensation
{T} FMOs 14 Controls
p {7} Master Gates 34 None
- @ Add Statistic... av
Name | Statis
Choose a statistic and any applicable parameters below.
O - LD1_NS+NS_AO1_exp.fcs Press the Add button to apply them to your analysis
w & Singlets !
w & Lymphocytes Populatlon
IFNg+ ~
- @ CD3+ vean 3, Choose Par;meir
w € Ql: CD4- , CD8+ ﬁegmetg\cl Mea“ |
1. Select ~® o+ obustev. Statistic comp-AarD-A :: Dead
. ¥ Median : Comp-PE-C Robust SD Comp-APC-H7-A :: HLA-DR
. cv Comp-Ax488-A :: p—ERK1 2
Population ® p-erk+ sD comp-Ax700-A:: 03 4, Choose
@ € Perf+ Percentile ..|Comp-PE-A :: Perforin
Q2: CD4+ , CD8+ Median Abs Dev Comp-PE- CyS -A CD38
@ Q3: CD4+ , CD8- Freq. of Parent e e Parameter
€5 Q4: CD4-, CD8- Freq. of Grandparent Comp-PE-TxRed- A i CD4
@ p LD2_NS+NS_A02_exp.fcs Freq. of Comp-PacBlue-A :: CD8
@©FH] p LD4_NS+NS_A03_exp.fcs Freq. of Total Event #
®FS p LD12_NS+NS_A04_exp.fcs Count Percentile
@FH] p LD14_NS+NS_A05_exp.fcs Mode =
| ) - b Ch oo
®F p LD1_PI+NS_BO1_exp.fcs Freq.of | 3] Chaose '
@FS p LD2_PI+NS_B02_exp.fcs
_| _BO2_ P cl
@FE p LD4_PI+NS_BO3_exp.fcs ! ose add
LD12_PI+NS_B04_exp.fcs 4
®E ) p.f S 0
LD14_PI+NS_BO5_exp.fcs + 4 = )
®H f 407999 LD14 PI+NS Ib
@FH] p LD1_NS+PI_CO1_exp.fcs 229585 LD1 NS+PI % ==CUrT
@FES p LD2_NS+PI_C02_exp.fcs 286306 LD2 NS+PI Add Cco2
®FS p LD4_NS+PI_CO3_exp.fcs 199393 LD4 NS+PI Cco3
®FES] p LD12_NS+PI_C04_exp.fcs 347208 LD12 NS+PI Cco4
®FS] p LD14_NS+PI_CO5_exp.fcs 343027 LD14 NS+PI Ccos
®FES p FMOs NS+PI_No 38_C06_exp.fcs (Control) 286676 LD1 NS+PI Cco6
®FES p FMOs NS+PI_No DR_CO7_exp.fcs (Control) 281200 LD1 NS+PI co7
®FES p FMOs NS+PI_No IFN_CO08_exp.fcs (Control) 249824 LD1 NS+PI cos
®FES p FMOs NS+PI_No Perf CO9_exp.fcs (Contro 276464 LD1 NS+PI Cco9
®FS p FMOs NS+PI_No p-ERK_C10_exp.fcs (Coni 254708 LD1 NS+PI C10
®FES p FMOs NS+PI_No CD8_C11_exp.fcs (Contrc 269027 LD1 NS+PI C1l1
®FES p FMOs NS+PI_No CD4_C12_exp.fcs (Contrc 219336 LD1 NS+PI Cc12
®FS p LD1_PI+PI_DO1_exp.fcs 244977 LD1 PI+PI DO1



The Layout Editor

A tool for creating graphical reports.
« Type &t L, or click on the Layout Editor icon. ‘e
* Drag populations from a sample to Layout Editor.

Layout Editor .
’ Create Layouts Specify Gr.oup and Batch Report
Iterate options

Format
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[#] Create Group... () Preferences,.. | Keyword €8 — [] i Activation Value  D1PI#NS_BOLexpfes~ = . [ | Command Line
Navigate ‘ Experiment Layouts Iteration Batch
Group Si NONBEAOO O AOA@ ) (ad| «
{7} All Samples
{7} Allstain L B 2 K i i e i 8 ?o i
2y 0
{#) Compensation
{0} FMOs CD8+
{7} High Responders T Ce"s pERK+ !
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w D ﬁ‘inglrl\ 1 w 1 w w |
w @ Lymphocytes | 1 o 1 a 1 o 1
@ Uve ) V ‘o U 'y o ‘4 |
N ] < 1 < 3 « 1
w @ QL CD4- , CD8+ H 8 8 |
— ] 2 ‘o a 1 - 'Y
Name = ¥ 1 ¥ 1 = 1
« LDI_NS+NS_AOL exp.fcs b & & - & 1 !
w & Singlets : PERK + § " i IFNg + 5 B i Perf+ {
w &) Lymphocytes 943 . 443 X 336 |
Drag & Drop S SO g S .- S B . S :
- @ CD3+ / 0 " o s 1 ) o 10 1 | £
w @ Ql: CD4- , CD8+ 7] Comp-Ax488-A :: p-ERK1_2 Comp-PE-Cy7-A :: IFNg Comp-PE-A :: Perforin

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

w @ IFNg+ : I
Y Freq. of Parent
Y Geometric Mean : Comp-PE-Cy7-A (IFNg) : !
w G0 Perfs A
¥ Geometric Mean : Comp-PE-A (Perforin) - ) |
w @ pERK+ b
Y Geometric Mean : Comp-Ax488-A (p-ERK1_2) 5 |
@ QL: HLA-DR- , CD38+
@9 02: HLA-DR+ . CD38+ B
5 FSC-A Comp-Ax700-A :. (D3 Comp-PE-TxRed-A :: CD4 |

x x x
Comp-AARD-A | Dead Comp-APC-H7-A . HLA-OR  Comp-Paclive-A . CD8

|86k~ | ®




Within Layout Editor

« Graphs can be organized and re-formatted.

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

..........

nnnnnnnn

LA ? +

Comp-PE-CyS5-A :: CD38

lllll

v
Select Plot & ,

Right Click

For options

* Right Click on a

graph plot for
Ancestry and
Backgating
options

Right click and
select Properties
for additional
graph formatting



Working in Layout Editor

» Similar to the Workspace. Layout Editor has its

own customizable Ribbon with Tabs and Bands to
organize actions.

‘\D\EB}'%{E{AODOACA@ N |

Bands Ribbon Configuration &
Tabs Preferences
’ e OO0 / FlowJo Layouts: PFICS.P3.Demo0.1447870496967.wsp (Server: FJE Ao Server)
Layout Editor  File Edit Object  Arrange & SR O ? 4+
: i AllStain « A Web Page ~
+ @~ AllStain Histograms Ghoup @ 4
. []w- Plate HeatMap pERK and IFNg Iterate by Sample v Creats Batch Destination: || ..AllStain Basic Gates
iI Activation
= [JO Layout-1 | |valie  LDLPI+NS_BOL exp.fcs ~ - Report | Command Line
Layouts Iteration | Batch

Text and Draw Tools

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




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

v Topeweg (i 10
0

Comp-APC-H7-

LD1_NS+NS_AO1_exp.fcs

Q1l:CD4- ,CD8+
33481

Tabs

Comp-PE-TxRed-A :: CD¢

x
Comp-PacBlue-A . CD8

LDI_NS+NS_AO1 |
|
Annotate  Fonts  Legend |
XAxis Comp-APC-H7-A :: HLA-DR » Axis :
Y Axis Comp-PE-Cy5-A . CD38 ~ b |
Parameters
Type: Pseudocolor 5 |
Contour Levels Graph |
| Smoothing Type ar"d
| Show Outliers 0 t
ptions
| Use Large Dots f
| Show Grid (
Y Axis | Autc v Max 1000
AARD-A :: Dead |
Scale: Width: 100 % Height:| 100 |% [ ) Lock Shape |
|
Ax700-A :: CD3
APC-H7-A :: HLA-DR |
(7) | Apply | cancel l oK l '

Annotate Tab

8 00 aph Definition
LD1_NS+NS_AD1_exp.fcs
| Specify Fonts = Legend |
@ Annotation
M Show Cates M Show Frequencies Gate
@ Axes @ Show Population Names Anhotation
options
(W Adjunct Histograms P!
@ Ancestry | Backgating
| Horizontal
X Axis
| | Hde Ticks | Hde Numbers | Hde Label
Label: [ ' .
Axis Label
Y Axis .
| | Hde Ticks | Hide Numbers | Hide Label optlons
Label:
7) | Apply | cancel @



Batch Analysis of Layout Editor
Graphics

: Report Type .
Specify Group g jteration options & Location
e 0o FlowJo Layouts: .P3.Demo.14478 28496967 .wsp (Server: FJE Demo Se:
La bj
+ llllllllll

IIIIIIIIIIIII

iiiiiii

w
A Then Click
Create Batch
0 Q1 Q2
B 4242 1.97E-3 Report
v ) ‘
<l :a’;
w 3
= 9 3
| Y by
2 Ln;'..l ;:zs -‘:
Q j . o3
§ ~las Q3
o 175.7 5.90E-3
S e B g ey e
0 10 10
Comp-APC-H7-A :: HLA-DR
! Dead
FMOs PI4+ P
Ql:CD4-,
s 50836
LA-OR
¥Red-A
e-A
[

Properties

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



The Table Editor

« Atool for creating statistical reports.

6 T, or click on the Table Editor icon.

Table

° Q
I ype C Editor
rag ropu ations tatistics to lable itor.
Open Table Editor
*ur@ave P3.Demo.1447870496967.wsp (Server: FJE Demo Server)
k’\r‘ i+ e @ &
Flowjo ile  Edit  Workspace  Tools  Configure RCO? @Al
. | New Workspace | Table Editor ' /" Annotate Experiment... |® 0 O Flowjo Tables: PFICS.P3.Demo.1447870496967.wsp (Server: FJE Demo Server)
A Add samples... | Layout Editor + 11 Plate Editor B T'b“f""‘” GRLSS VisUllie LA Y
Add il Alistain Basic Stats & Create Table B ToFile
Keyword r r
{#] Create Group... ) Preferences... il AliStain Basic Stats text
Navigate Experiment ' [] i AliStain Boolean Report HTML s
ii Table Iteration
G'°2'°) All Samples su:s hale - v ‘ Destination: || ...AllStain Basic Stats
{U'} Allstain 20 Tables Output
{E} Compensation 12 Col... Population Statistic Parameter Name
{i'} 14 °l.
il
{7} High Responders 9 13 o
w {1 } MasterGates 34 @
| *STIM
w @D Singlets 23 ST
w & Lymphocytes - Singlets /Lymphocytes/Live/CD3+/Q1: CD4- , CDB+ ) Geometric Mean Comp-Ax488-A  pERK CMF
Name - 1
) FMOs Pi+PLNo DR_DO7._exp.fcs (Control glets/Lymphocytes/Live/CD3+ /Q1: CD4- , CDB+/IFNg+ B freq. of Parent % IFNg+
p FMOs Pi+PL_No IFN_DO8_exp.fcs (Control) .
p FMOs PI+PI_No Perf DO9_exp.fcs (Control) Singlets /Lymphocytes/Live /CD3+/Q1: CD4- , CDB+/Perf+ Bl Freq. of Parent % Perf+
p FMOs PI+PI_No p-ERK_D10_exp.fcs (Control)
) FMOs PI+PI_No 38_DO06_exp.fcs (Control) Formula @ CD4/CD8...
p LDI_NS+NS_AOL exp.fcs
S LD1_NS+PI_CO1_exp.fcs 7E Singlets /Lymphocytes/Live/CD3+/Q1: CD4- , CDB+ /Q2: HLA-DR+ , CD38+ (o] Freq. of Parent HLA-DR+,
w LDI_PI4+NS_BO1_exp.fcs .
w @ Singlets Drag Populatlons 95, Singlets/Lymphocytes/Live /CD3+/Q1: CD4- , CDB+ /pERK + Rk Freq. of Parent % pERK +
w @ Lymphocytes . .
- & Live & Stat'stlcs Singlets /Lymphocytes/Live/CD3+/Q1: CD4- , CDB+ /IFNg+ B Geometric Mean  Comp-PE-Cy7-A | IFNg GMF
CD3+
» @ Ql: CD4a- , CD8+ nglets/Lymphocytes/Live/CD3+ /Q1: CD4- , CDB+ /Perf+ B Geometric Mean  Comp-PE-A Perf GMF
¥ Geometric Mean : Comp-.
w @ IFNg+ 11 X Singlets/Lymphocytes/Live Freq. of Parent Viability
3 Freq. of Parent
¥ Geometric Mean : Comp-P 125 Singlets/Lymphocytes/Live/CD3+ Freq. of Parent %CD3+
w D Perf+
3 Geometric Mean : Comp-PE-A (Perforin) 13 E Singlets/Lymphocytes/Live/CD3+/Q1: CD4- , CDB+ Freq. of Parent % CD8+
w @D pERK+
14 E Singlets/Lymphocytes/Live/CD3+/Q3: CD4+ , CO8- Freq. of Parent %CD4+

P SRR,




Within Table Editor

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

Bands Rlbboir; Cfonflguratlon &
Tabs rererences
e OO0 / FlowJo Tables: PFICS.P3.Demo0.1447870496967.wsp (Server:& Demo Server) \
Table Editor  Edit  Visualize & SR O 72 4+
! AllStain Basic Stats AllStain « To File
[] i AllStain Basic Stats text (Foup @ N
[] ¥ Alistain Boolean Report Iterate by Sample « - HTML
[] ¥ Table Create
Table Destination: | ..AllStain Basic Stats
Tables } Iteration l 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.

* Highlight
row(s), then
select the
visualization.

* Expected
Ranges can
be set within
Preferences

- Ranges ©

Preferences...

Ranges

e 00 Flowjo Tables: PFICS.P3.Demo.1447870496967.wsp (Server: FJE Demo Server)

Table Editor Edit | Visualize i SR O ? +
B veatiao o 2. Apply vnsuallzatlon [ ] ‘

O Standard Deviation tool Tnme = X

) Expected Range NK Cells Series Plot

Formatting Plots \

C... Population Statistic Parameter Name

17 *PID

27 *STIM

3 Singlets/Lymphocytes/Live/CD3+/Q1: CD4- , CD8+ 1) Ceometric Mean Comp-Ax488-A pERK CMF
A Singlets/Lymphocytes/Live/CD3+ /Q1: CD4- , CD8+/ifNgs B 1. Highlig ht Freq. of Parent % IFNg+
SE Singlets/Lymphocytes/Live/CD3+ QL CD4- , CD8+ perts B ROWS Freq. of Parent % Perf+
6f, Formula @ CD4/CD8R
7L Singlets/Lymphocytes/Live/CD3+/Q1: CD4- , CD8+/Q2: HLA-DR+ ,CD38+ O Freq. of Parent HLA-DR+ C
8L Singlets/Lymphocytes/Live/CD3+/Q1: CD4- , CD8+ /pERK + Bl Freq. of Parent % pERK +
) Singlets/Lymphocytes/Live /CD3+/Q1: CD4- , CD8+ /IFNg+ 1) Geometric Mean Comp-PE-Cy7-A IFNg CMF
IE Singlets/Lymphocytes/Live/CD3+/Q1: CD4- , CD8+ /Perf+ Bl Geometric Mean Comp-PE-A Perf GMF
1E Singlets/Lymphocytes/Live Freq. of Parent Viability
1E Singlets/Lymphocytes/Live/CD3+ Freq. of Parent % CD3+
1E Singlets/Lymphocytes/Live/CD3+/Q1: CD4- , CD8+ Freq. of Parent % CD8+
1E Singlets/Lymphocytes/Live/CD3+/Q3: CD4+ , CD8- Freq. of Parent % CD4+



Table Editor Output

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

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

* Other file

LDINS... (ITRERNNNY 741  1.09] 302 NN 2.95 4.70 642 812

t eS eX LDINS... LDI  NS+PI EX] 096 300 PR 2.72 94.9 ES 809
y p . LD1_Pl+... LDI PI+NS [ a7s M3 ] a304 2.26 94.3 4917 807
LD1_Pl+... LDI PI+PI 378 A 3.06 1.94 94.5 4907 816

T V 2 Ns.. D2 Nsens [REGISEY 20 20 EENCOEEET] 88
eXt y y LD2NS... LD2 NS+PI 496 534 4301 1.87 91.0 425 752
LD2_Pl+... LD2 PI+NS 420 64.0 52.1 a2.86 127 92.6 5894 739

LD2_Pl+... LD2 PI+PI 407 63.7 51.4 a291 146 92.7 5768 734

EXC e I) LD4_NS... Lp4  nsoxs EG N N 1.52 2.71 8.08 494 740

LD4_NS... LD4 NS+PI 596 1.52 2.80 97.1 775
LD4_Pl+... LD4 PI+NS U282 233 )R W) 1.74 96.8 5298 [E L)
p rOd u C e LD4_Pl+... LD4 PI+PI 449 v122 1.48 96.4 5035 ]
DRN.. b2 NsoNs NGEINENOZ] a8 360 20 IR

LDI2 N... LDI2 NS+PI 428 3.19 89.3

| 440]
St at i St i C S LDI12_PL.. LD12  PI+Ns Y 1.94 1.50 84.8 4632

LD12_PL.. LDI2 PI+P1 I E) 1.94 1.64 83.7 4793

LD14N... LD14 NS+NS 724 0.50| 143 2.11 1.90 4.11 689 811

t bI I k' LD14_N... LDI4  NS+PI 483 0.45 138 2.30 2.19 95.5 S 829
aplies 1aCKiIn g LDI4 PL.  LDI4  PIsNS [ 366 177 182 1.6 1.21 948 3708 650
LD14_PL.. LDI14 2828 ] 170/ 183 1.67 1.10 932 3565 64

Mean 336 204 25 2.53 2,05 707 2711 679

Vi S u aI i Zat i 0 n SD 167 230 134 0.96 0.65 39.5 2259 152
formatting.



Outline - Part |i
Advanced Tools and Platforms

= Compensation

» Export/Concatenate
= Cell Cycle Analysis

" Plugins

" Templates

= Additional Resources



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.



Compensation

+ Select a Compensation Group in the groups

window, then click

2. Click the Compensation Tool

800 W *unsaved* 08-Sep-2015
i X )
File Edit Workspace Tools Configure I O ? +
‘\ J [m] edit Compensation Matrix X
Derive Parameters 0 @ ’
Compensation | Check Sample S
Biol Booll Visualization:
QUI"!Y ' Script Editor o:gy oo:an sual :Il S
Cytometry \ 1 1
Group Size Role
{7} All Samples 12 Test
{@@} Compensation 12 Compensation
{7} PFICS Compen: Controls 12 Test
1. Highlight Compensation Group
Name | Statistic #Cells
Bead Comps_DR APC-H7_F04_exp.fcs (Con 18907
Bead Comps_ERK A488_F06_exp.fcs (Contr 24114
Bead Comps_IFN PE-Cy7_FO07_exp.fcs (Con 30000
Bead Comps_Perforin PE_FO8_exp.fcs (Con: 19212
Bead Comps_US Beads +FP_F05_exp.fcs (Ci 30000
Bead Comps_US Beads No FP_F09_exp.fcs ( 10290
Bead Comps_4 PE-TR_F01_exp.fcs (Contro, 19202
Bead Comps_8 PB_F02_exp.fcs (Control) 14969
Bead Comps_38 PE-Cy5_F03_exp.fcs (Cont 17603
Cell Comps_AARD_EO01_exp.fcs (Control) 145743
Cell Comps_CD3 A700_E02_exp.fcs (Contr 129537
Cell Comps_US Cells_E03_exp.fcs (Control) 158360

Compensation

The
wizard
auto
gates
samples

In the task bar.

® 006 *unsaved* 08-Sep-2015
‘g“\r‘ MHANELO®®
Flowjo File Edit Workspace Tools Configure . @ ? "
‘\ [M] edit Compensation Matrix .
‘8 % Derive Parameters -'. :" @ ‘
SR cug;:;;u . . Script Editor llo:'oqy aooinn Vlsullljmons
Cytometry | ‘ | l
Group Size  Role
{7} All Samples 12 Test
w {@} Compensation 12 Compensation
[ Compensation
{7} PFICS Compensation Controls 12 Test
Name | Statistic | #Cells |
w Bead Comps_DR APC-H7_F04_exp.fcs (Co 18907
w & Size 60.3 11396
G5 APC-H7-A+ 42.8 4873
w Bead Comps_ERK A488_F06_exp.fcs (Cont 24114
w @ Size 66.8 16113
G5 Ax488-A+ 47.1 7593
w Bead Comps_IFN PE-Cy7_FO07_exp.fcs (Cor 30000
w & Size 70.4 21132
@D PE-Cy7-A+ 52.5 11095
w Bead Comps_Perforin PE_F08_exp.fcs (Cor 19212
w @ Size 71.0 13645
€ PE-A+ 55.4 7559
w Bead Comps_US Beads +FP_FO05_exp.fcs (C 30000
w @ Size 70.7 21206
G0 Ax647-A+ 100.0 21197
w Bead Comps_US Beads No FP_F09_exp.fcs 10290
&5 Size 76.4 7859
w Bead Comps_4 PE-TR_F01_exp.fcs (Contrc 19202
w O Size 66.1 12699
@D PE-TxRed-A+ 48.9 6205
8 w Bead Comps_8 PB_F02_exp.fcs (Control) 14969
w @ Size 66.7 9988



Compensation

For Each Parameter:

L [ ] Control Groun: Compensatinn

(] | Apply To Group Select Single_;ompensation NegativeJ View M“"iX'POMS_in,y.e Finalized

= Then fills in the suggested ~~~~““Stained‘Samples Populations  Populations

Parameter Sample & Negative Positive

. . . @ APC-H7-A HLA-DR Bead Comps_DR APC-H7_F04_exp.fcs Cell Comps_US Cells_ED3_exp.fes:Size Size/APC-HT-A+

p O S I t |Ve a n d n e gat |Ve Ax488-A p-ERK1_2 Bead Comps_ERK A488_F06_exp.fcs Cell Comps_US Cells_E03_exp.fes:Size Size/Ax488-A+

I . AX700-A cD3 Cell Comps_CD3 A700_E02_exp.fcs Cell Comps_US Cells_E03_exp.fes:Size Size/AxT00-A+

p O p u at I O n S . @ PE-A Perforin Bead Comps_Perforin PE_FO8_exp.fcs Cell Comps_US Cells_E03_exp.fes:Size Size/PE-A+
@ PE-CyS-A CD38 Bead Comps_38 PE-Cy5_F03_exp.fcs Cell Comps_US Cells_E03_exp.fes:Size Size/PECy5-A+
@ PE-Cy7-A IFNg Bead Comps_IFN PE-Cy7_F07_exp.fcs Cell Comps_US Cells_E03_exp.fes:Size Size/PE-CyT-A+
. C h It t @ PE-TxRed-A CD4 Bead Comps_4 PE-TR_F01_exp.fcs Cell Comps_US Cells_E03_exp.fes:Size Size/PE-TxRed-A+

O O S e a e r n a e PacBlue-A cD8 Bead Comps_8 PB_F02_exp.fcs Cell Comps_US Cells_E03_exp.fes:Size Size/PacBluc-A+

populations from APC-H7-A

Cell Comps_US Cells_E03_exp.fcs Bead Comps_DR APC-H7_F04_exp.fcs

dropdown list for each : :
parameter. . i .
= Double click on preview ; B s

5
0

graphs to modify auto- Double Click on PreviewiGraph to Adjust Gating
gates AX488—AC 11 C s_US Cells_E03_exp.fcs Bead C: ERK A488_F06_exp.fc

T B REmEE
1004 200K 0 00K 200K

SSC-A
SSC-A

2]2]



Control Group: Compensation

Matrix Name: Compensation

ts look correct. Double click a graph to edit it.

. | View Matrix... IL Calculate SSM J

Finalized

Sample
Bead Comps_DR APC-H7_F04_exp.fcs

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_FO1_exp.fcs
Bead Comps_8 PB_F02_exp.fcs
Bead Comps_38 PE-CyS5_F03_exp.fcs

ell Comps_ _exp.fcs

Cell Comps_US Cells_E63_exp.fcs

<Clear>

<Remove This Parameter>«m—
Choose Parameters «p=—
<Reset All>

<Reset This Parameter>

&2 Negative
Cell Comps_US Cells_E03_exp.fes:Size

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_F05_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-CyS_F03_exp.fcs :: Size
Cell Comps_AARD_EO1_exp.fcs :: Size

Il Com E02 exp.fcs :: Si
Cell Comps_US Cells_E03_exp.fcs :: Size

Size
Size/AARD-A+

<Clear>

Positive

Size/APC-HT-A+

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.




Set Color

Name Matrix Edit Matrix

Compensation

Save a Copy, Calculate SSM

= 1 M
space Matrices [M]]F Save Matrix SSM

‘g nNasalr BUuN 1

Flowjo File Edit

‘\ ‘Hi [M] Edit Compensation Matrix

Compensation Check Sample

Quality Script Editor

Cytometry
Group
{7} All Samples
w {E} Compensation
fH Compensation
w {1} Immunophenotype Expt
w @ Singlets
w @ Live
w @ Lymphocytes
G N1 N2

LD4_PI+NS_BO3_exp.fcs
I N4 Pl4Pl NN avn frc

Name

(OHH p LDI_NS+NSERUT exp.fcs
(OFH p LDL_NS+PI_CO1_exp.fcs
(OFH p LDL_PI+NS_BO1_exp.fcs
(OFH p LDL_PI+PI_D01_exp.fcs
(OFH p LD2_NS+NS_A02_exp.fcs
(OFH p LD2_NS+PI_CO2_exp.fcs
(OFH p LD2_PI+NS_B02_exp.fcs
(OFH p LD2_PI+PI_D02_exp.fcs
(OFH p LD4_NS+NS_A03_exp.fcs
(OFH p LD4_NS+PI_CO3_exp.fcs

>

1Y

Displaying matrix ‘Comp ion'
T Show All APC-H7-A ... Ax4BB-A = ... Ax700-A :: ... PE-A :: Perforin PE-CyS5-A @ ... PE-Cy7-A :: L..PE-TxRed-A ... PacBlue-A :: ...
APC-H7-A :: HLA-DR 100 -0.9682 2.9091 0.7394 0.0255 [39:5223 0.1274 1.7935
Ax488-A : p-ERK1_2 0.1452 100 -0.2591 0.5269 0.5628 0.1996 0.0545 1.2597
3/, Derive Parameters... ~ . = 35 040 01715 00 -0.1713 2007 a7 m 5
b A I t 7M t 350401 | 0.1715 100 -0.1713 12007 | 10.5874 0 0
- 7pp7y' \ —“e.c-» ..... -ar!x 0 0.1292 0 100 14.284 1.252 || 375816
- PE-CV5- " -D38 007 0 7.7513 1.6658 100| 12.0697 0.7171
to a Flle[orﬂGroup 0 02542 | 19835 | 02482 100
: - *I PE-TxRed-ACD4 ™ 0 0 0 | 24.1284| 5216345 6.0498
by Drag"gih»grénd 0 0.3995 0.1735 0.3292 0.3642 0.1292
] Droppg! ng/iem_g 1Bead Comps_DR APC-H7_F04_ex' IPreview Population « Vieww Overlay Uncompensated
| [E’. rlf —/
e 3
= !! M !! Icon Ax488-A :: p-ERK] 2 Ax700-A :: CD3 PE-A : Perforin PE-CyS-A : CD38 PE-Cy7-A : IFEE PE-Tx
Statistic ATt i L i i
« | f
] 3 :
< B
[ - iy — BN —
« Preview Matrix’on a Sample
) L 1 I
|+ - — Y 2|2




pillover Spreading Matrix

Workspace Matrices |[M]’ Edit Save Matrix | SSM Displaying matrix ‘Compensation’
DAcquisition-defined —

. Show All SSM x700-A :: ... PE-A :: Perforin PE-CyS-A :: .. PE-Cy7-A :: L..PE-TxRed-A ... PacBlue-A - ...
APC-H7-A :: HLA{ Select a matrix that was created with 2.9091| | 07394 | 0.0255 [395223| 01274/ 1.7935
FlowJo's compensation wizard and click — — —— — —
Ax488-A :: p-ERK to display or export the SSM 0.2591 0.5628 0.1996 0.0545 1.2597
-as . .. . —_— “An R  mAas—- Tm e

[M]| Edit Save Matrix SSM Displaying SSM of matrix ‘Compensation’

Show All APC-H7-A ... Ax4BB-A :: ... Ax700-A :: ... PE-A :: Perforin PE-CyS5-A :: .. PE-Cy7-A :: L..PE-TxRed-A ... PacBlue-A :: ...
v'| APC-H7-A :: HLA-DR 0 0 0.3044 0.094 0.0041 2.1057 0 0.1985
V| Ax488-A :: p-ERK1 2 0 0 0 0.0793 0 0 0 0.117
v Ax700-A :: CD3 1.4624 0.1909 0 0 0 0.9375 0 0
v PE-A :: Perforin 0 0 0.0381 0 0.726 0.2686 0.9951 0.0933
v PE-Cy5-A :: CD38 0.4192 0 0.9256 0.2223 | 1.5937 0.1248 0.0638
v'| PE-Cy7-A :: IFNg 0.781 0 0.0844 0.374 0.0831 0 0.1276 0.0538
v PE-TxRed-A :: CD4 0.053 0 0.1025 0.705 1.2957 0.7624 0 0.0651
v'| PacBlue-A :: CD8 0 0 0 0.0638 0 0 0 0




PE-TxRed-A

Effect of Compensation

A

Compensation

Uncompensated Compensated

Comp-PE-TxRed-A

-10° 0 10° 10? 10° -10° 0 10° 10t 10

Qdot 605-A Comp-Qdot 605-A



Export and Concatenate

Add and embed keyword metadata

Merge data from multiple files

|dentify specific populations

Isolate events for further computational analysis

Titrate reagents for optimal staining and stimulation
conditions

Visualize responses

APC-Cy7-A
.
O

Comp-PE-Cy7-A :: IFNg

0 50K 100K 150K 200K 250K

SamplelD SamplelD




Export or Concatenate Data

 The Data Export/Concatenate... action button is located by
default in the Document band within the workspace File

tab- e OO0 *unsaved* PFICS Analysis.wsp
b!'\(" M+ hEL® &

File Edit Workspace Tools Configure I @ ? +

=N I Y

Open... Print...

.V

Document | Find
Group Size Role
{7} All Samples - Export / Concatenate Group 45 Te
{7} AllStain 19 Tes
w {8} Compensation 12 Compensation
fH Compensation

{i} 14 Controls
p {0} MasterGates 33 None

« Choose from two options in the drop down menu:
1) Export/Concatenate Populations
-> subset of events defined by gating hierarchy/phenotype
2) Export/Concatenate Group
-> all or a subset of events independent of phenotype



N Export Options

Format - selects file format (FCS3 or CSV)
Destination — specifies directory where output files will be saved

File name example - displays example of naming scheme as specified in
Advanced Options - File Naming

Include Events panel - Include all events or down-sample randomly with
Include no more than #

Parameters panel — Choose All uncompensated parameters (default selection)
is recommended. If the sample is compensated, compensated parameters will
also be written to the file.

8 00 Group: Export or Concatenate

 Advanced Options File naming panel — T
Prefix — specifies a common prefix to add :
Body - specifies the keywords to create a L /|
unique name for each file © o Y
Pattern — displays keyword pattern for body =~ weeee  cmsmemn
naming scheme e
Suffix — specifies a suffix to add @ O
« Status panel

SFIL_FJ_LAST_UNIQUE_POP_NAME

Tells how many files will be produced s

Status
This operation will generate 20 new data file(s).

? <X v Cancel Export



Concatenating Populations

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

« Choose Export/Concatenate Populations.

e OO0 *unsaved* Export_ConcatDemo.wsp j
‘g’\f’ 4+ 8 E L® O
Flowjo File Edit Workspace Tools Configure O 7
eyl g [+ |8 Q
Open... Print... Save.. Revert Export Data Export / Find
As v Workspace v Concatenate... v San
Document ‘ Find
Group Data Export / Concatenate...
{1} All Samples [T Create new files from all or subsets of
w {\/} Rainbow Bead Voltage Titration ™|~ current files. Concatenate files
2 Beads together.
Name | Statistic | #Cells | *PMT Voltage |
w Specimen_001_250.fcs 10717 250
¢ Beads 822 8811
w Specimen_001_300.fcs 10528 300
@3 Beads 84.7 8916
w Specimen_001_350.fcs 10479 350
@) Beads 846 8866
w Specimen_001_400.fcs 10502 400
3 Beads 85.0 8923
w Specimen_001_450.fcs 10497 450
¢ Beads 85.1 8935
w Specimen_001_500.fcs 10497 500
@) Beads 85.1 8934
w Specimen_001_550.fcs 10468 550
@3 Beads 846 8861
w Specimen_001_600.fcs 10506 600
@) Beads 846 8886
w Specimen_001_650.fcs 10489 650
@3 Beads 854 8958
w Specimen_001_700.fcs 10500 700
@3 Beads 848 8900

8.0.0 Populations: Export or Concatenate
s || ()
Output
Format: FCS3 ~

Destination: /Users/timg/Desktop/ExportDemo
File name example: export_1.fcs
Include Events

(®) Include all
_ Include no more than: 8811

Reset to minimum

«, Advanced Options

File Naming

Prefix: export

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

Parameters
(®) All uncompensated parameters
) All compensated parameters

_) Custom set of parameters: View/E

»

Group Concatenation
(®) Concatenate all files together
(_) Concatentate every “n" files together n= 10

() Concatenate files with equal keyword values

Choose Keyword: Select a Keyword... «
Separator:
Additional Parameters
Suffix: fes Choose.... <No Keywords selected>
\/ Sp bi keyw t
Status

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

Cancel Concatenate




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 0.0 Additional Parameters

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

Keyword Value keyword.selectiontable.value

SBEGINANALYSIS 0

SBEGINDATA 4106

SBEGINSTEXT 0 00 =

$8TIM 11:23:40 E )
SBYTEORD 4321 ;| a
sCYT LSRFortessa (LSRII) ] : Q
SDATATYPE F

SDATE 23-MAR-2015 102 a
SENDANALYSIS 0 < - ¢ 6

SENDDATA 930069 ~ G

SENDSTEXT 0 5‘ .

SETIM 11:24:01 Q 0’ = 6

SFIL Specimen_001_250.fcs o Q .

SINST <

SMODE ~ )

SNEXTDATA 0

sop mdantoni 102 - = ) 3

SPAR 23 R ]

5P18 2 | @ 8 a @ a é

SPIE 00 2 3 ) =3

SP1G 10 I R e P e e

SPIN FSC-A o S0K 100K 150K

SPIR 262144

$P1S

SP1V 698 SampIeID

Select Keywords from Sample: || Specimen_001_250.fcs ~

? Cancel



Cell Cycle Analysis

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

® OO0 01h_Tube_2.fcs: Lymphocytes/Cell Cycle - Flowjo

[ ) V10.1 has 1D X @ c1 () sphase @ G2 @ sum A 4P| 2

01h_Tube_2.fcs/Lymphocytes/Cell Cycle

Watson and : q
800 ; r‘
Dean-Jett-Fox
600 -'
models. ;
400 -
200 :' // iy /
0.l /
..........................
0 S0K 100K 150K 200K 250K
DAPI-A :: DAPI v u
Model RMSD %G1 %S %G2 G1 Mean G2 Mean Gl1CV G2 Ccv % < Gl % > G2
Watson (Pragmatic) 5.08 40.0 439 7.95 49141 95870 10.0 6.38 6.94 1.28

Model - Watson (Pragmatic)

Y
Constraints M



Plugins
« Java programs that extend the functionality of
FlowdJo.

* Access from the Plugins menu
Workspace—->Populations band->Plugins menu

® OO0 *unsaved* PFICS Analysis.wsp
"g*\r MHNENELO &
FlowJo File Edit Workspace Tools Configure . @ ? ‘+ ]
[.‘] Copy analysis to group o—— |/ - Plugins v
{+} o AR A
[ |] Group selected samples FlowJo Exchange
Create Rename... Nodes cv Freq. e
Group... v of v
& '? Copy value to group v Add Open/Save Plugin to Workspace v
Groups Populatit (
Group AutoPeakGate
{7} All Samples P Test
{7} AllStain ellOntology Test
w {H} Compensation DownSample Compensation
HH Compensation E—
{0} FMOs owtlean Controls
p {0} MasterGates FlowMeans None
{7} PFICSComp Test
L7\ Pl L Spade . Toct
Name | Stati TSne D *STIM WELLID | ‘
N\ CAAN - AIC s DI ANla ~MNA 1 nviom nn s TTNOOC [ B ok AIC ™M ~1"n

* Download the latest Plugins from The FlowJo
Exchange: exchange.flowjo.com



http://exchange.flowjo.com/

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 = Document Band - Export Workspace
As... Save as a Template

® OO0 *unsaved* PFICS Analysis.wsp
s NiHAELGO &
FlowJo File Edit Workspace ools Configure . @ ? "
N t D D
U m &7 D =2 QA
Open... Print... Save Save Revert Export/Concatenate Apply FCS
As... v v Template
J« Save as Workspace (WSP) | | Find |
Group ) . l Size Role
{7} All Samples | k| SaveasArchive ACS) | 45 Test
{7} AliStain - 19 Test
w {E} Compensation | .| Export as Template (WSPT) 12 Compensation
HH Compensation
Export to Excel (XLS
{V} FM 2% Export to Excel 0 14 Controls
p {7} MasterGates 33 None




Additional Training Resources

» Recorded webinars are available here:
www.flowjo.com/learn/webinars

" Guided instructional courses:
www.flowjo.com/learn/flowjo-university

" The Daily Dongle blog has great tips and
tricks: flowjo.typepad.com/



http://www.flowjo.com/learn/webinars
http://www.flowjo.com/learn/flowjo-university
http://flowjo.typepad.com/

Questions?

" FlowJo is here to help!

" Contact flowjo@bd.com with any questions
or concerns regarding your analyses
guestions.

" |f you have specific questions for me, feel
free to reach out: joshua.luthy@bd.com



mailto:flowjo@bd.com
mailto:joshua.luthy@bd.com

