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The FlowJo v10 Workspace
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An interface to organize your data and initiate actions

• Groups and 
Group Analysis

• Samples and 
Sample Analysis

• Action Toolbar
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The Action Toolbar
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Allows visual navigation of workspace functions

• Tabs group similar Bands together
• Bands group similar Actions together
• Mouse-over an action button  tooltip + hotkey

Application
Button

Tabs

Static
Toolbar

Bands of 
Actions

Preferences &
Documentation
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Importing Data
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Drag-and-drop files into Samples Pane, or click Add Samples

Add
Samples
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Group Pane
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Groups act as folders to organize samples and initiate actions

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

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

• Groups can be used for batch reporting multiple samples
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Creating and Editing Groups
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• Type a Name
• Set options
• Click Create Group
• Drag-and-drop adds 

samples to the group
• Double click on an existing 

group to edit its properties

Click the Create Group icon
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Sample Inclusion Criteria
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Specifies which samples are automatically included in a group

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

• These criteria can include 
characters in the $FIL field 
(File Name) or any other 
combination of keyword 
attributes
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Samples Pane
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Lists all samples within the selected group

• Displays sample-level gating analysis hierarchy
• Statistic and #Cells columns are displayed by default
• Additional Keyword attribute columns can be added



BD RESTRICTED

Keywords
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Sample-level descriptive metadata

• Within the workspace, 
keywords can be:
– Added
– Displayed

• Keywords are used to:
– Organize and sort 

samples
– Create groups
– Generate batch reports

Right Click
Column Header

Add Keyword
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Practice time
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The Graph Window
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• Facilitates data 
visualization and 
gating

• Click on an X or Y axis 
label to choose and 
view different 
measured parameters

Gating Tools

Undo/Redo
Navigate 
gating 

hierarchy 
or samples

Choose 
parameters

Heatmap 3rd 
parameter

Plot view 
options

Active gate 
options
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Gating Tools
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Subset events into populations based on marker expression

• Draw a Gate  
Frequency of parent 
statistic

• Gates can always be 
modified or removed

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

Choose 
a gating 

tool

Draw a 
gate
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Gating Hierarchies
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Display parent/child/sibling relationships between populations

• Viewed in the workspace 
samples pane

• Can be:
– Collapsed or expanded
– Drag-and-dropped to 

other gates, samples, 
groups, or areas of the 
program
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Graph Window Display Options
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Customize your data visualization
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Practice time

15
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Transforming Data

16

Click the Transformation [T] button  Customize Axis…

Transform type 
and settings

Access 
Transform 
Window
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Transforming Data

17

• +/- Buttons adjust 
range

• Sliders adjust 
transform
– Extra Neg Decades
– Width Basis
– Positive Decades

• Apply button  
applies selected 
settings to chosen 
parameters

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

Apply settings 
to highlighted 
parameters 

above

Transform 
settings

Scale 
range

Transform 
type

Choose which 
parameters 
settings will 
be applied

Save settings 
as default
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Transformation
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• 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

Extra Neg Decades = 0
Width Basis = -1

Extra Pos Decades = 3.92

Extra Neg Decades = 1
Width Basis = -200

Extra Pos Decades = 3.92

Extra Neg Decades = 0.6
Width Basis = -10

Extra Pos Decades = 3.92
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Practice time
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Group Application of Gates
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Allows for master gating of multiple samples

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

• Group-applied gates turn the group color to denote that 
they are identical

Result:
group-applied 
master gates

2. Drag-and-drop 
gates to group

1. Select 
gates
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Group-Applied Gates
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• Can be
– Modified on a single sample

– Removed or deleted from the group gating tree (A)

– Synchronized through the group properties menu (B)

(A)

1. Select group-applied 
gate and press Delete key

2. Select option*

*Delete Entirely  gates removed completely
Allocate  removes group gating, deeps gates on sample(s)

(B)

1. Double 
click on 
group

2. Check Synchronized box

3. Click apply changes and close
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Additional Statistics
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To enumerate properties of gated populations 

• Add a statistic to any 
gated population within a 
sample gating hierarchy

• Statistic Nodes can be 
group-applied just like a 
gate

• Example statistics:
– Count

– Median

– Standard Deviation (SD)

1. Select 
Population(s)

2. Click Add Statistic

3. Choose 
statistic

4. Choose 
parameter(s)

5. Click Add
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Practice time

24



BD RESTRICTED

The Layout Editor
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A tool for creating graphical reports

• To create a layout:
– Click on the Layout 

Editor icon in the 
workspace ribbon

– Drag-and-drop 
populations from a 
sample gating 
hierarchy in the 
workspace to the 
Layout Editor window

1. Open 
Layout Editor

2. Drag-and-drop 
populations and 

statistics
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Working in the Layout Editor
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• Similar to the Workspace, the Layout Editor has its own 
action taskbar with tabs and bands to organize actions

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

• Click the + button to create new layout reports

Text and Drawing tools

Tabs BandsCreate new 
Layout

Undo/Redo
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Within the Layout Editor
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• Graphs can be organized and 
reformatted

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

• Right click on a graph plot for a 
list of options including 
Ancestry, Backgating and 
Properties/Formatting

• Right click on plot axis label  
Parameter selection (also 
available w/in graph properties

Properties  plot 
formatting

1. Right 
click on 
plot for 
options
menu

Show/hide 
featuresMulti-graph 

options

Open plot in 
graph window
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Formatting Graph Plots in the Layout Editor
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• Right click on plot and 
select Properties  Graph 
Definition window

• 4 tabs with formatting 
options for: 
– Specify graph style
– Annotation
– Fonts
– Legend

Apply settings

Tabs

Choose 
parameters

Graph 
type and 
options

Apply settings 
and close 
window



BD RESTRICTED

Batch Analysis of Layout Graphics
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Applies the layout across multiple samples in a group

• To batch a layout:
– Specify a group
– Choose iterate by option

• Sample

• Panel

• Keyword

– Set batch options
– Click “Create Batch Report”

Select group Set batch options& iterate by option

Then click ”Create 
Batch Report”

Default Result:  A new 
batch layout will be 

created, applying the 
current layout to 

multiple samples within 
the specified group
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Export Image Options
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Are available under the File tab

• Options include:
– PNG
– JPG
– GIF
– EMF
– PDF
– SVG 
– TIFF

Click and drag 
intersection to 

set page breaks

Zoom 
options
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Iteration
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Enables scrolling through samples in a group

• With iteration by set to  
Sample:
– Click on the Value menu 

to select and view a 
specific sample in the 
specified group

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

Value menu

Scroll arrows 
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Batch Options
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Enable reports to be exported directly out of FlowJo 

• To save batch report to 
disc:
– Specify a group
– Choose iterate by option
– Choose report type

• Printer
• Web Page
• PPT
• PDF 

– Choose destination 
(location to save)

– Click “Create Batch Report”

Select Group report type& iterate by option & destination

Then click 
”Create Batch Report”

Result:  Batch 
layout file(s) 

will be saved in 
the specified 
destination
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Practice time

33
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The Table Editor
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A tool for creating statistical reports

• To create a Table:
– Click on the Table 

Editor icon in the 
workspace ribbon

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

– Click “Create Table”

1. Open Table 
Editor

2. Drag-and-drop 
populations and 

statistics

3. Click 
“Create Table”
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Within the Table Editor

35

• Click the + button to create new tables
• Enumerating and displaying table statistics is similar to 

batching layouts 
– Specify the group you wish to report, then click “Create Table”
– Tables can also be sent to a layout report, or saved in various 

standard file formats (click the Display menu for options)

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

Tabs BandsCreate new 
Table
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Table Editor Visualize Tools
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Add visual formatting to your displayed

• Options include: 
– Heat Map
– Standard Deviation
– Expected Range

• To add a visualization
– Highlight rows(s) 
– Select a visualization 

option to apply
– Click “Create Table”

1. Highlight 
rows

2. Select visualization 
to apply
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Table Editor Output

37

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

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

• To save a table in text, CSV, Excel or SQL format, choose 
that option using the Display button next to “Create Table”
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Workspace Templates
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Save all analysis without referencing data

• Save as options are 
located within the File tab
– WSP (Normal Save)
– ACS (Zip file, incl. data)
– WSPT (Template)

• Templates streamline 
repetitive analysis of 
multiple runs using the 
same staining panel(s)



BD RESTRICTED

Preferences

39

To specify your own personalized defaults

• Click the heart 
icon at the top 
left corner of a 
window to access 
Preferences

• Allows each user 
to modify default 
functionality and 
appearance

Click heart icon 
to access 

Preferences

Select an area of 
the program to 
view options
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Thank You!
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Questions?
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Compensation in FlowJo v10

41
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Previewing Compensation
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Double click on the square matrix badge next to a sample name

Double click a square 
badge

For Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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Initiating Compensation
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Place single color controls into the Compensation group and

1) Select Compensation group

2) Select Compensation action

RESULT:  
Compensation 
matrix setup 
window will 

open
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Choose or Remove Parameters
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Click on a Sample column field  drop-down options, including:

• Single color control 
selection

• Remove Parameter
• Choose Parameters
• Reset All or single 

parameter

For Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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Default is Traditional Compensation
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Options for utilizing Spectral unmixing math and AutoSpill 
robust linear regression can be selected in the header

Spectral
Traditional AutoSpill

For Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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Review and Adjust Gates
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Parameters used and auto-gating for populations

• Define positive and 
negative

• Choose from 
dropdowns lists or 
drag-and drop 
populations from 
workspace gating 
tree

• Double click graph 
plot preview to 
modify gates

Double click 
preview to 

open GW and 
modify gates

Choose 
samples

Negative 
Pop(s)

Positive 
Pops

For Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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View Matrix
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Once choices are finalized, click to view and apply

For Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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Apply Compensation
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Select matrix, then drag-and-drop

Drag and drop M to a 
group or sample

 applies selected matrix
Selected 
Matrix

Badge turns the color of 
applied matrix

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



BD RESTRICTED

Accessing the Spillover Spreading Matrix
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Select matrix, then click SSM to Display or Export

Selected 
Matrix

For Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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Using a Spillover Spreading Matrix
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Large numbers with red shading  primary detector’s fluorochrome 
(columns) will spread in secondary detector’s channel (Rows) 
 Loss of sensitivity for low expressing populations in that secondary 
channel if that primary fluor antigen is expressed on the same 
population. 

For Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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Editing Compensation
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Editable 
copy

Click Edit  Copy where you can change values

For Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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Saving Compensation
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Click Save Matrix

• CSV  use 
outside of 
FlowJo

• FlowJo Matrix 
(.mtx)  
import back 
into FlowJo 
workspace

Add, duplicate or 
delete a matrix

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

53



BD RESTRICTED

Plugins
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Apps that run some external algorithm or function

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

• Must be downloaded and installed prior to use
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The Plugin Menu
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Is located in the Workspace Tab  Populations Band

• Once plugins are downloaded and installed, they will be:
– listed in the drop-down Plugins menu
– used like an action button to initiate a plugin process
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Download Plugins
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From the FlowJo Exchange

• 1st plugin menu item is a link to the Exchange

For Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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The FlowJo Exchange
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Lists all available plugins with download links

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

For Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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Installing Plugins
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Requires a few initial steps

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

If this is your first time installing a Plugin
• Step 3 – Setup/Configure Preferences

If the plugin requires R
• Step 4 – Install R (if not already installed) 
• Step 5 – Run the Plugin package installation script within R
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Steps 1 & 2
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Apply to all plugins

1. Download plugin package and unzip 

2. Put the Plugin.jar file in 
your plugins folder

• Restart FlowJo  the plugin 
name will display in your Plugins 
action menu

For Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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Step 3 – Configure Diagnostics Preferences
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Tells FlowJo the location of your plugins and R installation

• Choose the location your plugins folder 
and R installation

• Restart FlowJo  applies the change
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Step 4 – Install R
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Required for certain plugins to run

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

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

https://cran.r-project.org/
https://www.xquartz.org/
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Step 5 – Installing R Packages
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• For each Plugin that utilizes the R environment, the algorithm 
package installation script must first be run within R. 

• Each Plugin downloaded from the FlowJo Exchange site will come 
with a “How To” document, which specifies the packaging scripts 
for any R dependencies.
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Step 5 – Installing R packages
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• Open R and copy/paste, or type the script into the R console

• You will notice the 
package 
components being 
downloaded 

• If prompted to 
update a previously 
installed package, 
select all (a), unless 
the component 
requires compiling, 
then select no (n)
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Available Plugins
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Can be classified into several groups

Pre-processing Dimensionality
Reduction

Clustering Interpretation
+Dig Deeper

Downsample tSNE X-Shift ClusterExplorer
CytoNorm UMAP FlowSOM HyperFinder

FlowAI TriMAP Phenograph Euclid
FlowClean EmbedSOM flowMeans
IndexSort

Bold-Italic   Requires R

Visualization Utility

ViolinBox CBA
MiST StainIndex

Sunburst iCellR
Correlate PluginWizardFor Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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Why Pugins?

66

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

• Allowing for:
– Data clean up
– Population discovery
– Exploration
– Visualization
– Computational Sorting
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Employing Plugins
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As part of a discovery workflow

cleanup

concatenate

dimensionally-
reduce

cluster

gate

comparisons

dig deeper

Add Keyword 
metadata

# 
ce

lls

DownSampled Events

Cleanup Concatenate 
(Merge)

Dimensionally 
Reduce

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

68

cleanup

concatenate

dimensionally-
reduce

cluster

gate

comparisons

dig deeper

Gate

Compare Conditions

Explore

Identify
Differentially Expressed 

Populations

Cluster

For Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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Additional Resources
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To empower your discovery

• Download Plugins:
https://www.flowjo.com/exchange/
• Searchable Documentation
https://docs.flowjo.com/flowjo
• FlowJo University
https://www.flowjo.com/learn/flowjo-university/flowjo
• Technical Support 
flowjo@bd.com 

https://www.flowjo.com/exchange/
https://docs.flowjo.com/flowjo/
https://www.flowjo.com/learn/flowjo-university/flowjo
mailto:flowjo@bd.com
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Dimensionality Reduction and 
Clustering

70
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Analysis Workflow
for Discovery

cleanup

concatenate

dimensionally-
reduce

cluster

gate

comparisons

dig deeper

Add Keyword 
metadata

# 
ce

lls

DownSampled Events

Cleanup Concatenate 
(Merge)

Dimensionally 
Reduce

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

cleanup

concatenate

dimensionally-
reduce

cluster

gate

comparisons

dig deeper

Gate

Compare Conditions

Explore

Identify
Differentially Expressed 

Populations

Cluster

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



BD RESTRICTED

Available Plugins

73

Can be classified into several groups

Pre-processing Dimensionality
Reduction

Clustering Interpretation
+Dig Deeper

Downsample tSNE X-Shift ClusterExplorer
CytoNorm UMAP FlowSOM HyperFinder

FlowAI TriMAP Phenograph Euclid
FlowClean EmbedSOM flowMeans
IndexSort

Bold-Italic   Requires R

Visualization Utility

ViolinBox CBA
MiST StainIndex

Sunburst iCellR
Correlate PluginWizardFor Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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Dimensionality Reduction
creates new derived parameters

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

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

CD8+ T 
Cells

B Cells NK 
Cells

Monoc
ytes

CD4+ T 
Cells

cleanup

concatenate

dimensionally-
reduce

cluster

gate

comparisons

dig deeper
For Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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Dimensionality Reduction Options
• t-SNE = t-Distributed Stochastic Neighbor Embedding
• UMAP = Uniform Manifold Approximation and Projection 
• TriMAP = Triplet Manifold Approximation and Projection 
• EmbedSOM = 2D visualization of FlowSOM clustering output

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

• Gate on CD8+ Phenograph 
Clusters  7 populations

• Populations are 
fragmented with t-SNE but 
group together in UMAP or 
TriMap

For Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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t-SNE
the GUI details

Learning Configuration – 
Defaults to Opt-SNE

Iterations – Maximum 
number of iterations  

KNN – Exact (vantage point tree) vs Annoy (Random Forest Projection)  

Gradient Algorithm – Barns-Hut vs Fit-SNE

Select Parameters – Only 
highlighted parameters will 
be considered 

Perplexity – Related to the number of nearest neighbors that is used 
in learning algorithms. May be viewed as a knob that sets the number 
of effective nearest neighbors. & Learning Rate

Learning Rate (eta) – How fast you get to a solution. Small  
gradual changes per iteration, slower. Large  larger changes, faster.   

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

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

• How does it work?

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

• How well does it work?

 Equally meaningful representations 
compared with t-SNE

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

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

 Improved Global Structure representation

 Can produce multiple components
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TriMAP

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

• How does it work?

 Semi-supervised metric learning
 Initialized with low dimensional 

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

• How well does it work?

 Meaningful representations

 Faster than tSNE

 Scales well (comparable to UMAP)

 Preserves Global Structure
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3rd Parameter Heat Map
orient and identify

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

cleanup

concatenate

dimensionally-
reduce

cluster

gate

comparisons

dig deeper

and explore

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

cleanup

concatenate

dimensionally-
reduce

cluster

gate

comparisons

dig deeper

• Overlay cluster 
populations in the LE

• Right click and 
choose Make 
Multigraph Overlays 
 Histograms

For Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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Clustering Options
• X-Shift – Fast KNN Density Estimation
• PhenoGraph – Nearest Neighbors Graph  Communities
• FlowSOM – Self Organizing Map

PhenoGraphX-Shift FlowSOM

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

• Analyzes using a self-organizing 
map and K nearest neighbors to 
generate cluster populations

For Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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X-Shift X-shiftX-shift

• K-nearest neighbor density estimation

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

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

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

For Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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ClusterExplorer
gating and comparison of cluster populations

cleanup

concatenate

dimensionally-
reduce

cluster

gate

comparisons

dig deeper

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

• You’ve found one or more 
interesting populations by 
high parameter clustering

• You would like to isolate this 
population for additional 
study, but don’t have a 
hierarchical gating tree…

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

For Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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HyperFinder
generate an optimized gating strategy for any population

cleanup

concatenate

dimensionally-
reduce

cluster

gate

comparisons

dig deeper
For Research Use Only. Not for use in diagnostic or therapeutic procedures.  
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Computational Sorting Workflow
1) Clustering 

BD FACSDiva  Export function
available in FlowJo v10.6+

BD FACSDiva

Finding the cluster of interest
Removing the outliers by
t-SNE gating on the 
clustered population

ClusterExplorer FlowJo plug-in

t-SNE Cleanup

HyperFinder

FlowJo plugins
X-shift
PhenoGraph
FlowSOM

2) Conventional gating

Use cases:
1) Shorten the gating strategy
2) Try and capture the same 
population while leaving some 
markers out

Use case:
Objectively define a gating 
strategy for a multidimensional 
clustered population

Sorting

10-15 min
on 100K 
dataset

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

93

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