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( About this Guide

This chapter provides a brief description of this guide and how to use it.

1.1 Purpose

The purpose of this guide is to describe Celigo® cytometer operation procedures,
consisting of image capture (scanning) and analysis, as presented using the
sequence the Celigo operation workflow tabs. See the Software Workflow
Overview on page 11 for details regarding this sequence.

For information on Celigo cytometer administrative procedures such as
managing users/groups, projects/data and report templates, see the Celigo
Cytometer Administrator Guide (8001620) for details.

In addition, application guides are available to assist you based on the nature of
your experiment. See the consolidated Celigo Cytometer Application Guides
(8001631) for details or contact Support for specific application guides.

NOTE: The screens you see online may vary from the figures
presented in this guide based on your selected application.

1.2 Conventions Used in this Guide

This section describes the symbols and signal words used in this guide.

1.21 Hazard Symbols

This guide uses symbols and associated signal words to communicate safety
hazards. The hazard symbols, listed in Table 1 allow for easy and rapid
recognition of the hazard type.

Table 1. Hazard Symbols

Symbol Hazard

Voltage or electrical current

Moving parts (pinch point hazard)

General

The signal word definitions, listed in Table 2, comply with the ANSI Z535.4
standard for product safety signs and labels.
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Chapter 1. About this Guide

Table 2. Hazard Severities

Signal Word

Severity

DANGER

Indicates an imminently hazardous situation that will result in
severe personal injury or death if it is not avoided.

WARNING

Indicates a potentially hazardous situation that could result in
severe personal injury or death if it is not avoided.

CAUTION

Indicates a potentially hazardous situation that may result in
minor or moderate personal injury. It may also alert against
unsafe practices. These include practices that may result in
system damage, data corruption, data loss, or settings loss.

1.2.2 Other Symbols

This guide uses the additional symbols and signal words shown in Table 3.
Table 3. Additional Symbols

Symbol

Meaning

4

A note. Indicates helpful information for the topic or step
being described.

1.3  Safety Precautions

This section describes the precautions for safe operation of the Celigo cytometer.

1.3.1  Electrical Safety

The Celigo cytometer contains voltages and electric currents that are potentially
hazardous. Under normal circumstances, the user and other persons in the
vicinity of the Celigo cytometer are protected from accidental contact with these
electrical hazards by physical barriers (exterior panels and access doors) and by
electrical grounding of the instrument.

To reduce the risk of electric shock:

¢ Do not remove instrument covers without proper training.

e Ensure that all three-pronged power cords from the Celigo cytometer
(total of 3 for instrument, workstation and monitor) are plugged into properly
grounded 100 — 240 VAC receptacles only.

e Use only 10A SLO-BLO 250 V, ceramic 3AB fuses (PN C0003892).

¢ In the event of a spill of an aqueous or other conductive solution within the
instrument, power down the system and unplug the power cords before
attempting to clean up the spill. Do not remove the instrument cover. Contact
Support by sending an email to CellC-support@revvity.com or by visiting
https://www.revvity.com/contact-us/instrument-support-and-service.
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o Do not reach into the instrument in the event of a foreign object falling into
the instrument through an opening (such as the access door or one of the air
vents), power down the system using the main on/off switch in the back of
the instrument and unplug the power cords. Contact Support by sending an
email to CellC-support@revvity.com or by visiting
https://www.revvity.com/contact-us/instrument-support-and-service.

e Do not perform repairs on or within the Celigo cytometer. Only qualified
Revvity service personnel should perform repairs.

If you are uncertain about any of the safety issues highlighted in this manual or
have additional safety concerns, do not hesitate to contact Support before
attempting to service the Celigo cytometer.

WARNING: Use this product in the manner described
in this document, and while observing all specified
safety precautions. When used other than as specified,

the safety features may be impaired or defeated.
Failure to adhere to the safety precautions and/or
procedures outlined in this document may result in

system failure, personal injury, or death, for which
Revvity shall not be held liable under any
circumstances.

WARNING: Risk of electric shock! The Celigo

cytometer contains voltages and electric currents that
are potentially hazardous. To reduce the risk of electric
shock, do not remove instrument covers without

proper training. Qualified Revvity service personnel
should perform all repairs.

WARNING: Only use the supplied power cord to

connect the instrument to the mains. Do Not replace
the detachable mains supply power cord with an
inadequately rated cord. Damage to the instrument and

the user could result.

1.3.2 Moving Part Hazards

The Celigo cytometer contains mechanical components that move within the
instrument. Some of these components move in a linear fashion (for example,
the x-axis and y-axis movements of the specimen stage), and some of these
components have a rotational motion (for example, the galvanometer motors).

The Celigo cytometer’s moving components can pose risks of pinching, crushing,
cutting, twisting or entrapping body parts, particularly hands and fingers. To avoid
injury by the instruments moving components, you must observe the following
precautions.

o While an application is executing, keep the access door closed.
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o While an application is executing, the various mechanical components of the
instrument can move at any time, without warning. Do not reach into the
instrument while an application is executing, unless the application
specifically requests that a new specimen plate be loaded onto the stage at a
particular time.

e Do not reach into the instrument to remove or load a specimen plate while
the stage is still moving. Wait until the stage has come to a complete stop,
before reaching into the instrument.

o Keep clothing, jewelry, hair, and other loose materials clear of the
instrument’s mechanical components. Moving components can catch hold of
such loose materials, thereby forcing a body part into a dangerous position.

CAUTION: The Celigo cytometer contains moving
mechanical components that are capable of causing

é bodily harm. Do not reach into the instrument while
parts are moving. Keep clothing, jewelry, hair, and

other loose materials clear of mechanical components.

1.4 Ultraviolet Light Hazard

The Celigo cytometer contains highly sensitive optics that use powerful LED and
Ultraviolet lights; that if looked directly into could cause personal injury.

While an application is executing, keep the access door closed.

While an application is executing, the various lights will be activated. Do not open
the access door and look into the instrument or personal injury may occur.

1.5 Disposal Compliance

Reuwvity, Inc. complies with European Union Waste
Electrical and Electronic Equipment (WEEE) Directive
2002/96/EC. The Celigo cytometer, as supplied by
Revvity, contains Electrical and Electronic Equipment
(EEE) and is suitable for recycling, provided it is not
contaminated with hazardous substances.

If disposal is needed, contact Support for further
information, assistance, and pricing for disposal.
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1.6 Technical Assistance

Contact Revvity Support for further information:

Reuwvity, Inc.
360 Merrimack Street, Suite 200
Lawrence, MA 01843

Email: CellC-support@revvity.com

Website: https://www.revvity.com/contact-us/instrument-support-and-service

If you have a technical question that you are unable to answer after consulting
the documentation provided with the Celigo cytometer, contact Support. To
ensure that we can assist you in the most expeditious manner possible, generate
and send an error report as indicated below.

Using the Software Help Feature

1. In the upper right corner of the HOME tab, select Help > Generate
Diagnostic File (Figure 1).

Figure 1. Generate Diagnostic File

Calibration Administration

| Generate Diagnostic File... |

| Celigo Learning Center...

About..

— Rioscience

2. Perform the prompt instructions.
Save the resulting error report to your desktop.

Attach the error report to an email and send to: CellC-support@revvity.com

If it is too large to attach to an email then upload it to a 3™ party file transfer
site (such as Dropbox, Google Drive, etc.) or contact Support for temporary
use of our support Dropbox account.
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2. Product Description

This chapter provides a brief description of the Celigo cytometer.

2.1 Introduction

The Celigo adherent cell cytometer is a benchtop in situ cellular analysis system
that rapidly provides high quality whole-well images for routine brightfield and
fluorescent cellular analysis with a simple workflow.

The ability to analyze cells directly, in the tissue-culture flasks and microplates
where they are grown and stored, provides users with the confidence that their
analysis of cells is representative of in situ conditions.

Features of the Celigo cytometer include the following:

e Operates with a variety of T-flasks, slides, petri dishes, and
multi-well plates

e Provides data from all cell types, adherent and non-adherent

¢ Brightfield and fluorescence cell imaging, identification, and
characterization

e Fluorescence detection for up to four fluorochromes

e Analyzes every cell in every well, due to consistent illumination out to
the edge of the well, eliminating the brightfield edge effect

e Fast full-well and partial-well imaging
¢ Requires minimal sample manipulation

o Easy-to-use interface

The Celigo cytometer’s fast imaging speed is primarily due to its proprietary
optical pathway, which employs a large field-of-regard (FOR) F-theta lens with
high-speed galvanometer mirrors to rapidly scan large areas without moving the
sample. The large FOR allows the scanning mirrors to obtain a series of images
(fields-of-view or FOV) with fewer movements of the plate carrier.

The Celigo cytometer is designed for a wide variety of cell-based assays in both
label-free and fluorescence applications. The instruments brightfield applications
perform cell counting and growth tracking, accurately counting adherent and non-
adherent cells without the use of stains, while rejecting plate artifacts. The ability
of the Celigo cytometer to count individual cells without labeling or cell
destruction represents an enabling technology for areas of life science research
such as drug discovery and clone validation.

The Celigo cytometer is also capable of detecting and analyzing a wide range of
fluorescent cell stains in assays for DNA synthesis, viability, apoptosis, cell
counting, and for detection of highly secreting clones for protein production. The
Celigo cytometer enables users to multiplex assays with up to four independent
fluorescent channels in addition to the brightfield channel.
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Chapter 2. Product Description

2.2 Hardware and Optics

The Celigo cytometer contains several hardware and optical subsystems:

e LED-based brightfield illumination

e Four-channel fluorescent illumination, with LED-based excitation

e Imaging camera

¢ Rapid auto-focus

¢ F-theta lens, which defines the FOR, with scanning galvanometer mirrors
e XYZ stage system for plate loading and accurate positioning

The Celigo cytometer possesses a unique optical system that enables it to image
cells at exceptional speeds. The large FOR lens views a significantly larger area
than conventional microscope imaging systems. The FOR allows the direct
viewing of 4 complete wells of 384-round-well plates and 1 complete well of a
96-well plate. Within the FOR, multiple images (FOVs: fields-of-view) are
collected to provide full coverage of the well.

Figure 2 shows the scanned image of a 96-well plate. The well close-up view
(displayed in the SCAN tab) shows that the Celigo cytometer uses 16 FOVs for
one 96-well plate.

Figure 2. Scanned Image of 96-Well Plate

Well Close-up
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3. System Startup and Shutdown

This chapter provides the procedures for starting up and shutting down the
Celigo cytometer system.

3.1 Startup

Perform the following steps to start up the Celigo cytometer system.

To start up the Celigo cytometer system

1.

5.

Turn on the main power button on the front of the Celigo instrument.

The instrument’s front display panel should light up.
Turn on the Operating Computer.
Log in to the Operating Computer.

Launch the software by clicking the Celigo Pro icon available
on the desktop.

[
Celigo Pro

NOTE: As of the Celigo v5.4 release, two separate software

applications were established — Celigo Pro and Celigo Express.
Each application is associated with its own database. If you are
licensed for Celigo Express, you must select which application

to use for the session upon startup.

software versions (as described in this guide).

Celigo Pro contains all functionality available in earlier Celigo

@ Celigo Express allows users to import existing Celigo Pro

the Celigo Express User Guide (8003481) for details.

projects and run them quickly to simplify data acquisition. Scan
results can then be exported to Celigo Pro for analysis.

An optional 21 CFR Part 11 software module is available for

Celigo Express that ensures integrity of the data acquired via
the application with electronic signing/unsigning capabilities
for authorized users and provides audit trail monitoring. See

If you are licensed for the Celigo Express 9 Caign st Mode x
application, click the Celigo Pro button Al -
followed by Continue in the pop-up displayed. [continue] Bt
The Celigo Pro software opens to the
HOME tab.

Page 9
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Chapter 3. System Startup and Shutdown

3.2 Shutdown

Perform the following steps to shut down the Celigo cytometer system.

To shut down the Celigo cytometer system

1. Inthe Celigo Pro application, click the Unload Plate button (Figure 3)
available in any tab.

Figure 3. Unload Plate Button

An Unload Plate window appears (Figure 4).

Figure 4. Unload Plate Window

Load Plate X
'0' Click OK once the plate has been loaded.

Remove the plate or flask from the instrument.

N

In the Unload Plate window, click OK or Cancel.

4. Exit the Celigo Pro software by clicking the X icon in the upper right corner of
the window.

5. Shut down the Operating Computer using the Windows Start/
Shutdown menu.

NOTE: It is recommended that you only periodically shut
@ down the Operating Computer. Keeping it on will allow for
defragmentation, which helps Celigo cytometer performance.

6. Switch off the instrument power button.
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This chapter describes main tasks and software operation workflow (indicated by
tabs displayed across the top of the screen) that users can perform with the
Celigo cytometer after startup.

For Celigo cytometer startup and shutdown procedures, see Chapter 3.

with the mouse cursor displays help text explaining

:§ NOTE: Hovering over fields in user interface screens
various settings.

Initial screen is the HOME tab, where after logging in, users can select different
tasks. Depending on the chosen task, workflow tabs at the top of the screen will
be updated with workflow items associated with that task.

For example, to perform a new scan of a new plate, you make entries in the
following tabs (Figure 5), using them from left to right. The orange-brown tab is
the current active tab location. Blue tabs with white text are available tabs users
can access, while grey text represents an inactive tab.

Figure 5. Celigo Operation Workflow Tabs

HOME Tab: Select create a new scan

SETUP Tab: Enter plate details and load plate

SCAN Tab: Enter application and image acquisition details
ANALYZE Tab: Enter object identification analysis details
GATE Tab: Enter gating and classification details (optional)
RESULTS Tab: View and export results

NOTE: After loading a plate or previous scan, the
@ Plate ID, Scan ID, Scan Result ID, application selected,

current experiment, and Celigo status are displayed on
top of the tabs.

Chapters 5 through 10 guide you through the tabs to perform a new scan and the
follow-up tasks, which consist of analysis, gating, and then viewing results.

The tabs that users are able to access or display for follow-up tasks will depend on
their user permissions. See the Celigo Cytometer Administrator Guide (8001620)
for user permission details.

NOTE: The displays you see onscreen may differ from
@ the figures in this document, depending on the
application you have selected in Current Application.
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5. HOME and SETUP Tabs

The HOME tab (Figure 6) is used for the following tasks:
e Logging in to the Celigo Pro application
¢ Running a project
e Starting a new scan
e Selecting an individual existing scan to analyze and/or view
e Selecting multiple existing scans for batch analysis
e Selecting multiple existing scans for batch export

e Managing data; see the Celigo Cytometer Administrator Guide
(8001620) for details

e Starting Automation mode (optional, requires a license); see Appendix B,
Automation Feature on page 175 for details

Once you initiate many of these tasks, the SETUP tab is displayed to indicate
your progression to new functionality beyond the HOME tab.

Figure 6. HOME Tab Login Screen

B Nexcelom Bioscience Celigo 5 Channel

Celigo Status: @System is Ready.

HE .
..LC 1 Application:  No Application Selected
s sl e Igo Experiment: No Experiment Loaded

Plate: No Plate Loaded

Scan: No Scan Loaded

Scan Result: No Results Loaded A AL

Start Celigo in Interactive mode.

Login ID:

Password:

Start Celigo in Automation mode.
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Chapter 5. HOME and SETUP Tabs

5.1 Logging In

Log in to the Celigo Pro application as follows.

1. Inthe HOME tab’s Enter Login... dialog box (Figure 7), enter your user name
and password. The default login entries are as follows:

Login ID — Type Ladmin
Password — Leave blank

Figure 7. Enter Login... Dialog Box
Start Celigo in Interactive mode.
Login ID:
Password:

2. Click Login.
The HOME tab is displayed containing an application task list (Figure 8).
Figure 8. HOME Tab Task List for Celigo Pro Application

Scan and analyze one or more plates for a project.

Start a Project Run

Create a new scan for a plate or flask.

Create New Scan

Load existing scans to be reviewed or analyzed.

View and Analyze Scans

Queue multiple scans to be analyzed.

Batch Analysis

Queue multiple scan/scan result pairs to be exported.

Batch Export

Manage user owned/shared data in the database.

Manage Data

I|
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Chapter 5. HOME and SETUP Tabs

3. Do one of the following:
If running a project, continue to Start a Project Run in Section 5.2
If starting a new scan, continue to Creating a New Scan in Section 5.3.

If selecting an individual existing scan to work with, continue to Selecting
an Individual Existing Scan in Section 5.4. This method will allow you to
see the images and analysis overlays of the scan.

If performing batch analysis, continue to Selecting Multiple Scans for
Batch Analysis in Section 5.5. This method will allow you to analyze
multiple scans, but you will not be able to see the images and overlays of
the scans.

If performing batch export, continue to Selecting Multiple Scans for Batch
Export in Section 5.6.

If exporting, importing or deleting scans or saved settings, see the
Managing Data chapter in the Celigo Cytometer Administrator Guide
(8001620).

5.1.1  Returning to the HOME Tab

You can go back to the HOME tab from the other tabs. The plate or flask remains
in the instrument.

CAUTION: Returning to the HOME tab removes your
entered selections. If you want to retain your entered
selections then adjust them for another scan, click the

SCAN tab.

To return to the HOME tab
Click the HOME tab when in any other tab (Figure 9) returns to HOME tab.
Figure 9. Back-to-HOME Tab

a2 Celigo” i, v (D

Scan and analy e one or more plates for a project.

' Naxcr celom

Create a new scan for a plate or flask.

r analyzed.

Queue multiple scans to be analyzed.

Queue multiple scan/scan result pairs to be exported.
Batch Export

Manage user owned/shared data in the database.

The system displays the HOME tab. The plate or flask remains in the instrument.
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5.2  Starting an Existing Project Run

Perform the following steps to start a project run in Project Mode. This requires a
saved project to exist in the database.

For details on how to create a new project from the current scan, see Section
6.10.2 in this user guide.

For details on how to manage existing projects, see the Managing Projects
chapter in the Celigo Cytometer Administrator Guide (8001620).
To start a new project run

1. In the HOME tab’s task list (Figure 8 in Section 5.1), click Start a
Project Run.

The Select Project Details screen appears (Figure 10).

Figure 10. Select Project Details

s Celigo Wekame, Loca Adintse =]

!Nexcelom

Select Project Details
Fotder:
Recenty Used:

2. Select a Project from the list or icon in the carousel.

Note: The carousel will display the last ten icons used, therefore newly
created icons may not display immediately. Please select the Project using
the Project list.

Click Load Plate.

After plate holder is ejected, place plate on holder and enter a Plate ID
(Figure 11).

Note: If after entering in the Plate ID and clicking X the system does not
move forward; alter the Plate ID and try again. Plate IDs must have original
names per plate type.

Figure 11. Enter Plate ID

L

Please load the plate into the instrument and give the plate an ID.

Plate ID: | Exp XYZ Plate 1 |

Skip Verification Screen:  []

Verify Project | Cancel
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Figure 12. Enter Plate ID and Skip Verification Screen

EE Load Plate
Please load the plate into the instrument and give the plate an ID.

Plate ID: | Exp X¥Z Plate 1 M

Skip Verification Screen:

_Run project_| cancel

(Optional) Select Skip Verification Screen checkbox (Figure 12) to skip this
verification step and proceed to Step 7 to run project.

5. Click Verify Project.

The plate holder enters the system and focus registration begins using the
experiment settings from the selected project.

The system will move to the VERIFY tab (Figure 13) and display the focus
registration well after it completes registering.

The left column parameters allow the user to see the details of the project.
Clicking on the down arrows expands the details for each section.

The image display area shows the image after focus registration, allowing the
user to verify the focus before scanning.

Figure 13. VERIFY Tab Screen

“ Celigo

HOME

Project Details
Ganeral

Oparmtiany:  kcqulskin sed dearvils
Settings

Sebuction

At St

Analysds settisg

Chirssilication Sedtings

gt Ndtings,
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6. Proceed with one of the following:

- Click Run Project (Figure 13) in lower right corner to proceed with the
scan according to the project details, or

- Click Adjust Acquisition Settings in lower right corner to adjust focus
and illumination in the SCAN tab (Figure 14).

Note: If the adjustments are not saved, they will not be applied to future
projects and will only be applied to the current workflow. Switching
between tabs will not require resetting the adjustments.

o If no adjustments are made, click Verify Project to return to
VERIFY tab to continue in Project Mode.

o Alternatively, click Start Scan and proceed to acquire images in
Interactive mode. See Chapter 6, SCAN Tab for further
instructions.

Figure 14. Adjust Acquisition Settings in SCAN Tab

e"g 0@ Welcome, Local administrator ([ESRd (Y

Application

Direct Cell Counting

Channel
Secretion

Image Acquisition Settings
Type: Custom Channel
Focus Offset (um):

Tlumination: Green 483/535
Acquisition Resolution: | 1 um/pixel

Exposure Time (us):

Motion Control

Current position: 7.194

Velocity:

Hin Max uto Focus
Current Focus Offset (mm): 0.016 (AL
[ Findrocss | Focus Setup

“'IHIH“‘]"L; HL‘ ) Verty project start s

7. Click Run Project to proceed with the scan according to the project details.

The system proceeds to acquire and/or analyze the images according to
project details and presents them in the STATUS tab (Figure 15). Once
completed, exports will begin automatically to the projects defined directory.

If user chose to skip verification step, the system will focus register, then
proceed to acquire images accordingly and present them in the STATUS tab
(Figure 15).

User can view thumbnails or double click thumbnails to view full resolution
images. See Chapter 9, RESULTS Tab for interactive details.
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Figure 15. STATUS Tab in Project Mode

=

8. Choose to do one of the following (Figure 15):

Click Load Next Plate to scan another plate with same project.

Click View Result to view high resolution images and graphic overlays
Click Finish Run to return to the HOME tab

Click HOME tab to exit the current project mode and return to HOME.
Click SELECT tab to return to Select Project Details.
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5.3 Creating a New Scan

Perform the following steps to create a new scan.

To create a new scan
1. From the HOME tab task list (Figure 8), click Create New Scan.
2. The Enter Plate Details screen appears (Figure 16) in the SETUP tab.

Figure 16. Enter Plate Details Screen

5 o Help
e ] : @System is Ready.
CG'I' 0 Welcome, Local Administrator (RS0 -y r;.'n-::;::?-‘usma-asumed
g Experiment:  Wo Experimant Laaded
Flage: MO Plate Loaded
SCHn e SCln Loaded
Scan Result:  No Besults Losded X Y

Enter Plate Details Don't See Your Plate?

Plate Category: T
Calibrate it lul‘l:vwlﬂlillfwmm
this system by dlicking here.

Plate Profile:

Plate 10:
Folder: & Ladmin

Plate Description:
(Optional)

Scan
(Optional)

Select Experiment

Experiment:
(Optional)

®

3. In the Enter Plate Details screen, make the following entries:
— Plate Category: Choose plate type and/or format

— Plate Profile: Choose plate vendor and part number.

NOTE: As of the Celigo v5.4 release, plate profiles must be
calibrated and enabled for use with your instrument before they
appear in the Plate Profile drop-down. In addition, ALL users
now have access to import/export, create/edit/delete and run
setup focus for plate profiles. See Appendix D, Plate Profile
Setup and Maintenance for details.

‘6 Revvity has also provided 233 new plate profiles with the Celigo
v5.4 release. Although many of these include updated
information (e.g., lot numbers or well specifications) for plate
profiles already existing on your system, new profiles have
been labeled with the “NEX-” prefix (e.g., NEX_#Wells_
Manufacturer_ProductNumber_Plate) to avoid overwriting any
changes you may have made to your current plate profiles.

If a plate profile you need is not displayed in the Plate Profile drop-
down, click the Don’t See Your Plate? link highlighted in Figure 16
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to access the Plate Profile Wizard for calibrating and enabling a new
plate profile. See Establishing Setup Focus for Plate Profiles in
Appendix D (on page 180) for details. Contact Support for assistance
with plate profiles.

— Plate ID: Enter a new plate ID or a select a previously used plate ID

If the system will not accept the plate ID entered, it may already exist
(i.e., plate IDs must be unique). Alter ID slightly and enter it again.

— Folder: Destination for the plate details file, default is the signed in
user folder

— Plate Description (Optional): Describe the plate
— Scan Description (Optional): Describe the scan

— Experiment (Optional): Load a previously saved experiment for use
in a new scan

@ NOTE: Only the experimental settings compatible with the
chosen plate category are displayed for selection.

4. Click Load Plate.

NOTE: If using a network database setup, if the plate is
@ already in use by another user, a prompt will be displayed
notifying the user that the plate is already in use.

5. Do one of the following:
If you left the Experiment menu blank in step 3, skip to step 8.

If you previously entered an Experiment menu selection in step 3 with
Focus Type in Focus Setup set to None, no registration occurs; skip to
step 8.

If you previously entered an Experiment menu selection in step 3 and
you defined a Focus Type in Focus Setup in the experiment, a Would
you like to perform auto focus registration? message box appears
(Figure 17). Continue to step 6.

Figure 17. Perform Auto Focus Registration Message Box
[ Perform Auto Focus Registration? ['J_L'J‘

[e} Would you like to perform auto focus registration?

6. Click Yes or No as follows:

Yes — All of the image acquisition settings, including any offsets and
focus registration settings that had been made in the Focus Setup dialog
box, will be applied to the upcoming scan.
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No — All of the image acquisition settings except any offsets and focus
registration settings made in the Focus Setup dialog box will be applied
to the upcoming scan. Selecting No will allow you to manually select
Focus Setup settings to be applied instead of those in the Focus Setup
dialog box.

NOTE: If you do not change the Focus Setup settings,
you can apply the saved settings later by clicking Start
Scan in the SCAN tab and clicking Yes in the resulting
@ Your current focus has not been registered message
box. This will create new settings that are close to or
that match the saved settings, depending on the well
registered.

7. Do one of the following:

If you entered an Experiment menu selection in step 3 without Plate
Alignment Setup, skip to step 8.

If you entered an Experiment menu selection in step 3 with the Plate
Alignment Type in Plate Alignment Setup set to None, skip to step 8.

If you entered an Experiment menu selection in step 3 and you defined
the Plate Alignment Type in Plate Alignment Setup in the experiment,
select one of the following in the resulting Plate Alignment message box
(Figure 18).

Figure 18. Perform Plate Alignment Message Box

Perform Plate Alignment? [th

Would you like to perform plate alignment?

— Yes — A plate alignment will be performed, using the settings in the
experiment file.

— No - A plate alignment will not be performed.

If you clicked Yes, the system now performs a plate alignment.

NOTE: Plate Alignment works for 96-well and 384-well
@ black walled clear bottom plates. See Section 6.7.3 for
further details on plate alignment.

8. A Load Plate message box (Figure 19) appears.

Figure

19. Load Plate Message Box

Load Plate

=)

|_0] Click OK once the plate has been loaded.

oK Cancel
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9. Carefully place a plate or flask onto the stage, using the following practices:

Note: An adapter may be required to secure the T-25 and T-75 flasks onto
the stage.

For a plate:

— Manually push the plate into the inner left corner of the plate carrier.
Ensure that the plate is seated flat in the stage, with well position A1
in the upper-left corner of the plate as you face the front of the
instrument.

For a T25 flask, petri dish, or slide:

— Insert the appropriate holder onto the stage. Load the sample into
the holder by pulling back the spring mechanism. Ensure that the
sample is seated flat. If the sample is a flask, ensure that the flask is
inserted with the cap toward the left side in relation to an operator in
the front of the instrument.

For a T-75 flask:

— Load directly onto the stage with the cap toward the left side.

CAUTION: Do not reach into the Instrument while the
stage is in motion!

Keep clothing, jewelry, hair, and other loose materials
clear of mechanical components.
The Celigo cytometer contains moving mechanical
components that are capable of causing bodily harm.

10. Click OK in the Load Plate message box.

The access door closes. If you had entered an Experiment menu selection,
the settings in the selection will be used.

The screen progresses to the SCAN tab.
11. Continue to Chapter 6, SCAN Tab.
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5.4  Selecting an Existing Scan to Analyze and/or View

Perform

the following steps to select an existing scan to analyze,

re-analyze, or review.

To select an existing scan to analyze and/or view

1. In the HOME tab’s task list (Figure 8 in Section 5.1), click View and
Analyze Scans.

The

Enter Plate/Scan Details screen appears (Figure 20) in the SETUP tab.

Figure 20. Enter Plate/Scan Details Screen Before Selections

Enter Plate/Scan Details

Folder:

Plate:

Scan:

Result:

o e s » | vion e >

All Folders
| ]

Scan Time Channel Count Description ‘

*If the selected scan has had its images deleted, the scan will anly be viewable in read-only mode.

Scan Result Time Application Description

2. In Folder, select the name of the folder where the scan you want to view is
located. (Optional)

the scan is located, you can click the HOME tab and

§ NOTE: If you do not remember the folder name where
then click the Manage Data option to search for data.

3. In Plate, select the name of the plate associated with the desired scans by
doing one of the following (Figure 21):

Click the dropdown menu arrow.

Type the name of an existing plate to display matching names.
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Figure 21. Plate Selection

Enter Plate/Scan Details

Fol

der: & peme

. Plate dropdown

Plate: | DNA Synthesis - Adherent cellg v menu

The list of scan times associated with the selected plate appears in the Scan

section.

In the Scan section (Figure 22), select the scan time for the previously

scanned plate.

%4

NOTE: Multiple image acquisitions of the same plate
with the same Plate ID will be saved with unique scan
times, according to the scanning start time.

Figure 22. Scan Selection

Enter Plate/Scan Details

Folder:

Plate:

Scan:

All Folders -
| Cell Caunting - Direct Cell Counting - Adherent cells ‘|

Scan Time Channel Count Description . ; .
2/1/2010 2:47:00 PM 1 Day 0 Scan tlme, |ncIud|ng
2/2/2010 8:27:00 AM 1 Day 1 the app"cation that
2/3/2010 8:14:00 AM 1 Day 2 had been used for
2/4/2010 8:10:00 AM 1 Day 3 th o d
2/5/2010 8:35:00 AM 1 Day 4 € scan perrorme
2/8/2010 8:01:00 AM 1 Day 7 at that time

2/9/2010 8:29:00 AM 1 Day 8

2/10/2010 8:20:00 AM 1 Day 9

2/11/2010 8:40:00 AM 1 Day 10 |v]

*If the selected scan has had its images deleted, the scan will anly be viewable in read-only mode.

5.

In Result (Figure 23), select a scan result intending to view a result.

Figure 23. Scan Result Type Selection

Enter Plate/Scan Details

Folder:

Plate:

Scan:

Result:

All Folders ¥
| Expression Analysis - GFP RFP YFP Hoechst )
Scan Time Channel Count Description

10/15/2010 11:20:03 AM

3 Change in Scan Text

*If the selected scan has had its images deleted, the scan will anly be viewable in read-only mode.

Scan Result Time

Application Description

5/31/2012 6:35:17 PM

Target 1 + 2 + Mask Polygon Gates

5/31/2012 6:36:23 PM

Target 1 + 2 + Mask Quadrant Gate

1/16/2014 10:32:38 AM

Target 1 + 2 + 3 (Merge)

3/11/2016 10:44:32 AM

Target 1 + 2 + Mask

3/11/2016 11:00:33 AM

Target 1 + 2 + Mask KK New gates

9/1/2016 1:07:03 PM

Target 1 + 2 + Mask

9/1/2016 1:08:41 PM

Target 1 + 2 + Mask
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6. Do one of the following:

— If you want to analyze the scan with the same or new application, click the
Analyze Scan button (Figure 24).

If you want to analyze the scan, continue working in the ANALYZE
tab by going to Chapter 7, ANALYZE Tab.

— If you want to view a scan with an existing result, click the View Result
button (Figure 24).

For additional information when viewing scan and scan result details,
go to Chapter 9, RESULTS Tab.

Figure 24. Analyze Scan and View Result Buttons

The ANALYZE, GATE, or RESULTS tab become enabled, depending on
your permissions, as follows:

" Analyze Scan b | View Result b |

If you have full read/write/delete permissions for the existing selected
plate, the ANALYZE and GATE tab become enabled.

If you have read-only permissions for the existing selected plate, only the
RESULTS tab becomes enabled.

If the selected scan has its images deleted, only the RESULTS tab
becomes enabled.

If the application for the scan result is not active, only the RESULTS tab
becomes enabled.

NOTE: If using a network database setup, if the plate is
@ already in use by another user, a prompt will be
displayed notifying the user that plate is already in use.

NOTE: To select a group of existing scans for re-
@ analyzing in batches with saved analysis and gate

settings, see Selecting Multiple Existing Scans for
Batch Analysis in Section 5.5.

NOTE: To select a group of existing scans for
@ exporting in batches, see Selecting Multiple Existing
Scans for Batch Export in Section 5.6.
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Selecting Multiple Existing Scans for Batch Analysis

Batch Analysis allows user to analyze multiple scans with previously saved
analysis settings (Section 7.10) and, optionally, classification settings (Section
8.21) from one or more scans as a group that you queue.

Batch analysis prevents the need to select and analyze scans individually in the
ANALYZE tab. User can select batch analysis to analyze a group of scans for the
first time or to re-analyze a group of scans using the same application or a new
application. Users are able to apply a different application to each scan.

Batch analysis consists of a dual function of analysis and then an export of the
results from the new results.

This section describes how to select multiple scans for batch analysis and how to
start the batch analysis.

NOTE: Scans with images that were deleted (scan
image deletion can occur in data management) cannot
be analyzed and will not appear in the scan selection.

35

To select multiple existing scans for batch analysis
1. In the HOME tab’s task list (Figure 8 in Section 5.1), click Batch Analysis.

The Scan/Settings Selection/Queued Scans for Batch Analysis window
appears (Figure 25) in the SETUP tab.

Figure 25. Scan/Settings Selection and Queued Scans for Batch Analysis Window

=
e Collbration Adminisretion  Help
: ) ) eligo Status: @system is Ready.
 Celigo T
Experiment: No Experiment Loaded
Plate: o Plate Loade:
Scan: No Scan Loaded
Scan Result: Ho Results Loaded = r
Scan/Settings Selection ‘Queued Scans For Batch Analysis
Filter Plates/Scans. Current Export Folder: C:\Usersiskessel\Documents\Celigo\Exports\ Set Export Folder.
Plate ID: stiteh: m Image Format: TIFF
Image Export Options:
R tJ - Original Resolution: v Resolution (um/pixe):
Criginal Applicatian: an -
ginal App Well Level Export Options:  File Formats Plate based (“csv)
Seans Created Betwean: 9252015 + | ana | 1271272017 &
— Fils Format: Cev + | Includs FCS Template: 0
Object Level Export Options:
Piate 1D San Time ‘Original Appiication Plate Type Description Compress: | save wells as individual files:
5D039-03 Casp 231 11/2/2017 10:58:40 M [Target 1+ 2 '96-Well Greiner™ 655090 _ |Created in Project Mode wi — F=T
5D032-03 Casp 231 11/2/2017 12:44:39 PM___Target 1+ 2 |96-Wiell Grainer™ 655090,
5D038-03 Casp 231 11/2/2017 1:00:23 PN [Target 3 + 2 96-Viel Greiner™ 655080 | Created in Project Mode wi . Plate 10: 50039-03 Casp 231
5D039-03 Casp 231 11/2/2017 1:20:27PM___[Target 1 + 2 96-Wiell Greiner™ 655090 __|Created in Project Mode wi Scan 1D: 11/2/2017 10:56:40 AM Options
5D032-03 Casp 231 11/3/2017 0:40:48 A [Target 1+ 2 96-Viell Greiner™ 655020 Application: Target 1.+ 2 T image Bxwort
SD038-03 Casp 231 11/3/2017 10:08:40 A [Target 1 + 2 96-Viell Greiner™ 655080 _|Created in Project Mode wi settings: Analysis Settings:  TIT2 Blue BF HO 231 ) Well Level Export
5D038-03 Casp 231 11/3/2017 1:34:00 PM Target 1 + 2 + Mask 96-Well Greiner™ 655080 Classification Settings: Using default classification settings. | Oblect Level Export
5D039-03 Casp K562 11/2/2017 10:51:50 AM__[Target 1 + 2 96-Viell Greiner™ 655030 |STD 1h Gr 80k BF Report Template: none e
Plate 1D: SD029-02 Casp 231
Folter Settings Scan 10: 11/2/2017 12:44:30 PM Options
Application: Target1.+2 1 image Export
Analysis Sctting Name: Seltings: Analysis Seftings:  TIT2 Blue BF HO 231 ) Well Level Export
Clasfcation Seting Name: Classification Settings: Using default classification settings ] Oblact Lovel Export
Report Template: none
Application: Al
plate 1D: 5003903 Casp 231
Settings Created Betweer: 117102017 + | and| 172772017 . »
! ! | Scan 10: 11/2/2017 1:00:23 PM Options.
Application: Target 1+ 2 ] Image Export
Analysis settings Name Application classificatlon Settings Name Application Settings: Analysis Seftings:  TIT? EBlue BF HO 231 ) Well Level Export
hsas Terget 1+ 2 Classification Settings: Using default classification settings =l
Ject Level Export;
Fx231PL Target1 + 2 Report Template: yone
K562 BF 3nd HO Target1 + 2
5D040-08 Timed Analyze Target 1+ 2
TIT2 Blue BF HO 231 Target1 + 2
The scan’s vill be used if 3 setting Add Scan To atch |l| Remove Selected Scan | Remove All Scans |
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In the Filter Plates/Scans section, enter search criteria in Plate ID so that the
wanted scan appears in the scan search results list (Figure 26).
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Figure 26. Scan Search Results List

Chapter 5. HOME and SETUP Tabs

Filter Plates/Scans

Scan/Settings Selection

Plate ID:

Plate Type: Al

Qriginal Application: All v

Scans Created Between: | 11/27/2017 ~ |and | 12/7/2017 ~
Plate ID Scan Time Original Application Plate Type Description

201712015K test IBAF.

12/1/2017 2:08:11 PM

Direct Cell Counting

T25 Greiner™ 690175.

Exp XYZ Plate 1

12/6/2017 10:18:28 AM

Confluence 1

96-Well Greiner™ 6750..

Created in Project Mod...

Exp XYZ Plate 1

12/6/2017 11:07:49 AM

Confluence 1

96-Well Greiner™ 6750.

Created in Project Mod.

Exp XYZ Plate 1

12/6/2017 11:38:22 AM

Confluence 1

96-Well Greiner™ 6750...

Created in Project Mod...

Test G675090

12/6/2017 9:09:32 AM

Confluence 1

96-Well Greiner™ 6750.

Filter Settings

s

Analysis Setting Name:

Application:

Settings Created Between:

Classification Setting Name:

All

| 12/6/2017

~ |and | 12/6/2017 -

Analysis Settings Name

Application

Classification Settings Name

Application

Confluence Analysis for Adhe. ‘Conﬂuence 1

MDA-MB-231 Cells Low density‘canﬂuence 1

The scan's existing settings will be used if a setting isn't selected.

“naascan 10 o

3. Inthe scan search results list, select a scan line item to be analyzed so that it
is highlighted in blue.

Each scan start time from the same Plate ID is listed individually.

You can select only one scan at a time to queue for batch analysis.

The analysis settings that have been previously saved in the database
and that are compatible with the selected scan are displayed in the
bottom left pane for selection.

To undo the selection in the Filter Settings pane, click Reset.

4. In the Filter Settings pane, select an analysis settings line item to be used for

analysis of the selected scan so that it is also highlighted in blue.

Enter in search criteria in either Analysis Setting Name or Classification
Setting Name to narrow down the selection

You can use this pane for re-analyzing the selected scan using a

different application than originally used. To do this, select an analysis
settings line item that has a different application in the Application
column.

If you do not make a selection in the Filter Settings pane, the scans
existing settings will be applied during analysis.

To undo the selection in the Filter Settings pane, click Reset.

5. Click Add Scan to Batch or press the Alt and A keys to add selection.

Selected scans and assigned analysis settings appear in the Queued
Scans for Batch Analysis pane (Figure 27).
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Figure 27. Queued Scans for Batch Analysis

Queued Scans For Batch Analysis
Current Export Folder: C:\Users\skessel\Documents\Celigo\Result Exports), Set Export Folder..
Stitch: ] Image Format: TIFF &)
Image Export Options:
Original Resolution: Resolution (um/pixel): =
Well Level Export Options:  File Format: Plate based (*.csv) *
File Format: Csw v Include FCS Template:
Object Level Export Options:
Compress: Save wells as individual files: [ ]
Scans: ﬁ E
Plate 1ID: Exp XYZ Plate 1
Scan ID: 12/6/2017 10:18:28 AM Options
Application: Confluence 1 [] Image Export
Settings: Analysis Settings: MDA-MB-231 Cells Low density Well Level Export
Classification Settings: Using default classification settings .
[C] object Level Export
Report Template: pone —
Plate 1ID: Exp XYZ Plate 1
Scan ID: 12/6/2017 10:18:28 AM Options
Application: Confluence 1 [[] 1mage Export
Settings: Analysis Settings: Confluence Analysis for Adherent Cell Well Level Export
Classification Settings: Using default classification settings [ Object Level Expart
Report Template: pgpe e

6. In Queued Scans for Batch Analysis (Figure 27), select one or more of the
following, depending on the option selections available:

Current Export Folder:
— Select Set Export Folder to change to alternative location from default

location.

Image Export Options:

— Select the Stitch checkbox if you would like the images to be assembled
so that you can view the entire well at one time instead of each of the
images separately.

— Use the Image Format option to select from JPG, Bitmap, and TIFF file
formats for exported images.

— Select whether to export at the original, acquired resolution or at a lower
resolution to speed up the export process.

Well Level Export

Options:

— Select file format for CSV file to be displayed in, either Plate based
layout or Tabular layout.

o Plate — Measurements are grouped with the data appearing in
consecutive grids.

o Tabular — Each well and measurements are recorded in
individual rows.
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Object Level Export Options:
Select file format for either CSV, FCS, ICE with or without images

CSV — Comma Separated Value format.
FCS — Flow Cytometric Standard format.

ICE — Image Cytometer Experiment data format.

— Toinclude FCS Express Template if FCS or ICE (with or without images)
is selected as format

— To compress if ICE (with or without Images) is selected as format

—  When compression is turned on, the extension of the file will be ACS
instead of ICE.

— To save wells as individual files or as one file.

6 NOTE: ICE and ACS file formats require DeNovo FCS
Image or Plus 6.0 or higher.

NOTE: If using a resolution other than the original
resolution, the numeric range to select will
G automatically change based on if the scans/scan
results that have been selected for export are too large
for the currently selected file format.

7. In Scans section (Figure 27), for each Scan listed, select one or more of the
following, depending on the option selections available:

— In the Options menu, select the file format that you want the system to
use for exporting line items.

Image Export
Well Level Export

Object Level Export

— Right-clicking your mouse in this area displays a menu to select or
de-select all items at once (Figure 28).

Figure 28. Right-click for Multiple Selections Dialog

Select all scans for Image Export

Deselect all scans for Image Export

Select all scans for Well-Level Export

Dieselect all scans for Well-Level Export

Select all scans for Object-Level Export

Deselect all scans for Object-Level Export

8. Do the following as needed:

— To change the queue order, click the Up and Down arrows in the Queued
Scans for Batch Analysis pane (Figure 29).

— To remove scans to be analyzed, select the scan line item in the upper left
pane and click Remove Selected Scans (Figure 28).

— To remove all scans to be analyzed, click Remove All Scans.
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— To specify which Report Template to use for each scan (if Include FCS

Template option is selected), select a report template to use in the Report
Template dropdown. If no report template is desired, leave the selection as
None.

Figure 29. Up and Down Arrows for Changing Batch Analysis Queue Order

Queued Scans For Batch Analysis

Current Export Folder: C:\Users\skessel\Documents\Celigo\Exports\ Set Export Folder...

Stitch: ] Image Format: TIFF v
Image Export Options:
Original Resolution: Resolution (pm/pixel): =
‘Well Level Export Options:  File Format: Plate based (*.csv) v
File Format: Csv v Include FCS Template: L]
Object Level Export Options:
Compress: ] Save wells as individual files: [ |
Scans: &ﬁ e
Plate ID: SD039-03 Casp 231
Scan ID: 11/2/2017 10:58:40 AM Options
Application: Target 1 + 2 [C] Image Export
Settings: Analysis Settings: T1T2 Blue BF HO 231 ‘Well Level Export
Classification Settings: Using default classification settings .
[ object Level Export

9. To start batch analysis, click Start (Figure 25).

The Scans for Batch Analysis progress window (Figure 30) appears with four
types of progress indicators:

During processing of each export, a circular progress bar appears (not
shown in Figure 30).

To the right of each scan, a progress bar shows the percent completion
of the individual scan.

At the bottom of the window, a progress bar shows the percent
completion of the entire queue.

When the batch analysis is complete, the progress bar reads 100% and
the Batch State reads Finished.

Figure 30. Scans for Batch Analysis Progress Window

Scans For Batch Analysis
Al result files will be exported to: C:\Users\wesssess\Documents\Celigo\Result Exports\ Open Folder...
Scans:
Plate ID:  Cell Counting - Confluence - Adherent cells Progress: = | 8%
ScanID:  2/1/2010 2:47:00 PM Image Export: Not selected for export.
Application: Confluence Well Level Export:  Not yet exported
Settings:  None Selected, using default analysis and classification settings Object Level Export: Not selected for export.
Plate ID:  Cell Counting - Confluence - Adherent cells Progress: [ | 0%
ScanID:  2/2/2010 8:27:00 AM Image Export: Not selected for export.
Application: Confluence Well Level Export:  Not yet exported
Settings:  None Selected, using default analysis and classification settings Object Level Export: Not selected for export.

Scan completion for this Plate ID

Batch completion for entire queue
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10. Once batch analysis task is complete. Do one of the following:

— If you want to see the resulting CSV, FCS, ICE, or ACS files, click Open
Folder.

— Click Back or HOME tab.

5.6 Selecting Multiple Existing Scans for Batch Export

Batch export allows you to export multiple existing scans as a group that you
queue. Batch export prevents the need to select and export scans individually.

You can batch export data files and image files.

This section describes how to select multiple scans for batch export and how to
start the batch export.

To select multiple existing scans for batch export

1. In the HOME tab’s task list (Figure 8 in Section 5.1), click Batch Export.

The Plate/Scan/Scan Result Selection/Queued Scans for Batch Export
window appears (Figure 31).

Figure 31. Plate/Scan/Scan Result Selection/Queued Scans for Batch Export Window

Calibration  Administration  Help

7 ® - Celigo Status: @System is Ready.
C ellg o welcome, Local Administrator m Abplication: NG Appicitian Selactert
[Experiment: No Experiment Loaded
Plate: o Plate Loaded
Scan: MNo Scan Loaded
Scan Result: No Results Loaded T

Plate/Scan/Scan Result Selection Queued Scans For Batch Export
(i A L2 | | current Export Folder: C\Users) \Documents\Caligo)\Exportsh ' Set Export Folder. |
Plate ID: Stitch: L] Image Format: TIFF i
Image Export Options:
Plate Type: A S Original Resolution: | Resolution {um/pixal): =
5 it v
COoginclépplication - Well Lavel Export Options: File Format: Plate based (e} ~
Seans Created Between: | 2172010 + |land| 121302017 -
File Format: csv ~ Indlude FCS Template:
Object Level Export Options:
Plate ID Scan Time Original Application  Plate Type Description P Save wells as individual files: []
Cell Counting - Direct |2/2/2010 8:27:00 AM_ | Direct Cell Counting | 96-Well Corning™ 360__ P —— -

Cell Counting - Direct _ 2/3/2010 8:14:00 AM _|Direct Cell Counting | 96-Well Corning™ 350
Cell Counting - Direct _ |2/4/2010 8:10:00 AM | Direct Cell Counting  |36-Well Corning™ 360
Cell Counting - Direct... |2/5/2010 8:35:00 AM _|Direct Cell Counting | 96-Well Corning™ 360.
Cell Counting - Direct . |2/8/2010 8:01:00 AM | Direct Cell Counting _|96-Wall Comning™ 360.._

Cell Counting - Direct. 2/9/2010 8:29:00 AM | Direct Cell Counting 96-Well Corning™ 360, |
Cell Counting - Direct. . |2/10/2010 B:20:00 AM |Direct Cell Counting | 26-Well Corning™ 360.. |
Cell Counting - Direct... [2/11/2010 8:40:00 AM |Direct Cell Counting | 96-Well Corning™ 360...|
Cell Counting - Direct_ |2/12/2010 8:12:00 AM |Direct Cell Counting | 96-Well Corning™ 360

Cell Cycle Blue 10/20/2017 4:08:26 __ Target 1 |26-Well Greiner™ 655...|Created in Project Mo.
Cell Cycle PI Red 10/3/2017 12:27:02._|Target 1 |96-Well Nunc™ 16700._ |

Confluence Plate 1 10/17/2017 3:26:13 | Confluence 1 96-Well Greiner™ 655 |Created in Project Mo
Confluence Plate 1 10/17/2017 3:43:10 confluence 1 96-well Greiner™ 655_.. |Created in Project Mo.
P T 1003743037 4118141 Canflunnca 1 |06 all Grrinar T 55 |Crnstad in Desinct Ma

Select Scan Result g

O o 35 e g i 50 —— ——

2. In the upper left table of the Plate/Scan/Scan Result Selection pane
(Figure 31), select a scan line item for which you want to export images (and
optionally any associated data) so that it is highlighted in blue.

Each scan start time from the same Plate ID is listed individually.

You can select only one scan at a time to queue for batch export.
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The Select Scan Result pane at the bottom left shows the scan results
associated with the selected scan.

NOTE: Scans with images that were deleted (scan
@ image deletion can occur in data management) cannot

be added to the queue without a result also selected
since images cannot be exported for this scan.

3. Do one of the following:

— If you want to export only an image (scan), skip to step 5 without making a
selection in the Select Scan Result pane (Figure 32).

— If you want to export data (also called a scan result) associated with the
Scan ID selected in the upper left table (as well as export the image),
select a line item in the Select Scan Result pane. Continue to step 4.

Figure 32. Selecting a Scan and Image for Batch Export

Plate/Scan/Scan Result Selection
Filter Plates/Scans.
Plate ID:
Plate Type: Al
Original Application: Al
Scans Created Between: |2112010 ~ |and| 123072017 -]
Plate ID Sean Time Original Application  Plate Type Description
Cell Counting - Direct . [2/3/2010 8:14:00 AM | Direct Cell Counting |96-Well Corning™ 360
Cell Counting - Direct... |2/4/2010 8:10:00 AM | Direct Cell Counting __|96-Well Corning™ 360.
Cell Counting - Direct .. |2/5/2010 8:35:00 AM | Direct Cell Counting |96-Well Corning™ 360.
Cell Counting - Direct . |2/8/2010 8:01:00 AM__ Direct Cell Counting __|96-Well Corning™ 360
Cell Counting - Direct. 129 Di i 196-Well Corning™ 360.
| & Tinting - Direct . |2/10/2010 8:20:00 AM |Direct Cell Counting |96-Well Corning
[~=lCell Counting - Direct. . |2/11/2010 8:40:00 AM | Direct Cell Counting 96-well Corning™ 360, >
Cell Coum i 12: i i
Cell Cycle Blue 10/20/2017 4:08:26._|Target 1 96-Well Greiner™ 655___|Created in Project Mo_
Cell Cycle PI Red 10/3/2017 12:27:02... |Target 1 96-Well Nunc™ 16700.
Confluence Plate 1 10/17/2017 3:26:13... |Confluence 1 96-Well Greiner™ 655... |Created in Project Mo..
Confiuence Plate 1 10/17/2017 3:43:10... | Confluence 1 96-Well Greiner™ 655... [Created in Project Mo...
Confluence Plate 1 10/17/2017 4:15:41... | Confluence 1 96-Well Greiner™ 655... [Created in Project Mo.
hatn s 1129017 Easnn ou f \a oecinner ranbod in Deatact ia

Select Scan Result =

Create Date Application Description
3/11/2011 8:17:28 PM Direct Cell Counting
12/27/2017 1:37:16 PM Confluence 1 Batch Analysis: DCC Confluence ADH Cells & Classification

Only image export is allowed if a scan result isn't added along with a scan.

4. Inthe Select Scan Result pane at the bottom left, select the scan result
(data) that is associated with the selected scan (Figure 32).
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Figure 33. Add Scan/Scan Results to Batch

Plate/Scan/Scan Result Selection

Filter Plates/Scans.

Plate ID:
Plate Type:
Original Application:

Al

A

Scans Created Between;

21172010

* |end | 12/30/2017 *|

Plate ID

Scan Time

Original Application

Plate Type

Description

Cell Counting - Direct...

2/3/2010 8:14:00 AM

Direct Cell Counting

96-Well Corning™ 360...

Cell Counting - Direct...
Cell Counting - Direct.

|2/4/2010 8:10:00 AM

Direct Cell Counting
Direct Cell Counting

96-Well Corning™ 360...
96-Well Corning™ 360,

Cell Counting - Direct

Direct Cell Counting

96-Well Corning™ 360..

Cell Counting - Direct...
Cell Counting - Direct
Cell Counting - Direct..

2/10/2010 8:20:00 AM
2/11/2010 8:40:00 AM

Direct Cell Counting

[Direct Cell Counting

Direct Cell Counting

96-Well Corning™ 360...
96-Well Corning™ 360,
96-Well Corning™ 360...

Cell Counting - Direct

2/12/2010

Diract Cell Counting

96-Well Corning™ 360.

Confluence Plate 1
Confluence Plate 1

10/17/2017 3:43:10
10/17/2017 4:15:41

Confluence 1

Confluence 1

Cell Cycle Blue 110/20/2017 4 |Target 1 96-Well Greiner™ 655... | Created in Project Mo,
Cell Cycle PI Red 10/3/2017 12:27:02.. |Target 1 96-well Nunc™ 16700.
Confluence Plate 1 10/17/2017 3:26:13.. |Confluence 1 96-Well Greiner™ 655... | Created in Project Mo...

96-Well Greiner™ 655
36-Well Greiner™ 655

Created in Project Mo.
Created in Project Mo.

P "

Select Scan Result

114707017 522800 N

[ — 1

D& Wil CroinorT £55

Crnatod in Deninct Mo

Create Date licati
<'- 3/11/2011 8:05:13 PM Direct Cell Counting —> |
213605 p1 Confl 2 [Batch Analysis: DCC Confiuence ADH Cells & Classification

Only image export is allowed if a scan result isn't added along with a scan.

5. Click Add Scan/Scan Result to Batch (Figure 33).

The scans selected for batch export appear in the Queued Scans for Batch
Export pane. Export options also appear for the selected scans
(Figure 34).

Figure 34. Queued Scans for Batch Export

Tmage Export Opfions:

Cell Counting - Direct

2/12/2010 8:12:00 AM

Direct Cell Counting

96-Well Corning™ 360

Cell Cycle Blue

Target 1

96-Well Greiner™ 655...

Created in Project Mo...

Cell Cycle PI Red

Target 1

96-Well Nunc™ 16700.

Confluence Plate 1

Confluence 1

96-Well Greiner™ 655...

Created in Project Mo...

Confluence Plate 1

10/17/2017 3:43:10..

Confluence 1

96-Well Greiner™ 655...

Created in Project Mo

£ Dintn 1

1011779017 41541 £, 1 YT ™ gcc bnd in Drninct M
Select Scan Result
Create Date Application Description

3/11/2011 8:05:13 PM

‘Direct Cell Counting

12/27/2017 1:36:05 PM

‘Cunﬂuenm 1

‘Batch Analysis: DCC Confluence ADH Cells & CI

Plate Type: All v Original Resolution: Resolution (um/pixel): (1

Orginal Applcatin: Al “ | Well Level Export Options: ~File Format: Pate based (csy) +

Scans Created Between: 212010 » Jand| 1273072017 -

File Format: [+ v Include FCS Template:
Object Level Export Options:

Plate ID Scan Time Original Application Plate Type Description Compress: Save wells as individual files: []
Cell Counting - Direct... |2/2/2010 8:27:00 AM |Direct Cell Counting 96-Well Corning™ 360... — SM ii
Cell Counting - Direct... |2/3/2010 8:14:00 AM | Direct Cell Counting 96-Well Corning™ 360.
Cell Counting - Direct... |2/4/2010 8:10:00 AM |Direct Cell Counting 96-Well Corning™ 360... | Plate ID: Cell Counting - Direct Cell Counting - Adherent cells -
Cell Counting - Direct... |2/5/2010 8:35:00 AM | Direct Cell Counting | 96-Well Corning™ 360 q Scan 1D: 2/8/2010 8:01:00 AM oBtic
Cell Counting - Direct... |2/8/2010 8:01:00 AM | Direct Cell Counting | 96-Well Comning™ 360.. Application: Confluence 1 [ 1mage Export
Cell Counting - Direct... |2/9/2010 8:29:00 AM | Direct Cell Counting  |96-Well Comning™ 380, \\\~ Scan Result: 12/27/2017 1:36:05 PM Well Level Export
Cell Counting - Direct... |2/10/2010 8:20:00 AM ct Cell Counting | 96-Well Corning™ 360. eport Template: pone [ Object L
Cell Counting - Direct... |2/11/2010 8:40:00 AM |Direct Cell Counting 96-Well Corning™ 360.

more of the following depending on Export options available:

Current Export Folder:

In the Queued Scans for Batch Export pane (Figure 34), you can do one or

Select Set Export Folder to change to alternative location from
default location.
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Image Export Options:

— Select the Stitch checkbox if you would like the images to be assembled
so that you can view the entire well at one time instead of each of the
images separately.

— Use the Image Format option to select from JPG, Bitmap, and TIFF file
formats for exported images.

— Select whether to export at the original, acquired resolution or at a lower
resolution to speed up the export process.

Well Level Export Options:

— Select file format for CSV file to be displayed in, either Plate based
layout or Tabular layout.

o Plate — Measurements are grouped with the data appearing in
consecutive grids.

o Tabular — Each well and measurements are recorded in
individual rows.

Object Level Export Options:
— Select file format for either CSV, FCS, ICE with or without images

CSV — Comma Separated Value format.
FCS — Flow Cytometric Standard format.
ICE — Image Cytometer Experiment data format.

Note: Select the Compression box when specifying ICE formats
for ACS output.

— Toinclude FCS Express Template if FCS or ICE (with or without images)
selected as format

— To save wells as individual files or as one file.

NOTE: If using a resolution other than the original
resolution, the available, numeric range to select from

@ will automatically change based on whether any of the
scans/scan results which have been selected for

export are too big for the currently selected file format.

NOTE: ICE and ACS file formats require DeNovo FCS
Image or Plus 6.0 or higher.

7. Do the following as needed:

— To select or deselect all scans for image, well-level, or object-level
export, right-click a scan line item in the upper right pane and select the
Select all scans... or Deselect all scans... menu selection.

— To remove individual scans queued for export, select the scan line item
in the upper right pane and click Remove Selected Scans.

— Toremove all scans to be analyzed, click Remove All Scans.

— To change the queue order, click the Up and Down arrows in the
Queued Scans for Batch Export pane (Figure 35).
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— To specify which Report Template to use for each scan (if Include FCS
Template option is selected), select a report template to use in the
Report Template dropdown. If no report template is desired, leave the
selection as None.

Figure 35. Up and Down Arrows for Changing Batch Export Queue Order

Queued Scans For Batch Export
Current Export Folder: C:\Users\, \Documents\Celigo\Exports\ ' Set Export Folder. |
Stitch: (] Image Format: TIFF
Image Export Options: .
Original Resolution: (] Resolution {um/pixel): 1k
Well Level Export Options:  File Format: Plate based ("c3v) v
File Format: csv v Include FCS Template:
Object Level Export Options:
Compress: Save wells as individual files: [
Scans / Scan Results: @
Plate ID: Cell Counting - Direct Cell Counting - Adherent celt ——————————————
Scan 1D: 2/4/2010 8:10:00 AM osans
Application: Confluence 1 [ 1mage Export
Scan Result: 12/27/2017 1:34:49 PM [ well Level Export
Report Template: pgne [C] Object Level Export
Plate 1D: Cell Counting - Direct Cell Counting - Adherent cell -
Scan ID: 2/5/2010 8:35:00 AM i
Application: Confluence 1 [ 1mage Export
Scan Result: 12/27/2017 1:35:27 PM [ well Level Export
Report Template: pgne O Object Level Export
Plate ID: Cell Counting - Direct Cell Counting - Adherent cell
Scan TD: 2/8/2010 8:01:00 AM Options
Application: Confluence 1 [ tmage Export
Scan Result: 12/27/2017 1:36:05 PM (] well Level Export
Report Template: pone [] Object Level Export
Plate ID: Cell Counting - Direct Cell Counting - Adherent cell
Scan 10: 2/8/2010 8:29:00 AM W
Application: Confluence 1 [ tmage Export
Scan Result: 12/27/2017 1:36:39 PM [ well Level Export
Report Template: none [ Object Level Export
v sl scn | e ol s

8. To start batch export, click Start (Figure 35).

The Scans for Batch Export progress window appears with three types of
progress indicators:

— To the right of each scan, a progress bar shows the percent completion
of the individual export.

— At the bottom of the window, a progress bar shows the percent
completion of the entire queue.

— When the batch export is complete, the progress bar reads 100% and
the Batch State reads Stopped.

9. If you want to see the exported files, click Open Folder.

The batch export task now is complete.
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6. SCAN Tab

This chapter describes how to perform a scan. You do this task in the SCAN tab

(Figure 36).

3

NOTE: The displays you see onscreen may differ from
the figures in this document, depending on the
application you have selected in Current Application.

Figure 36. SCAN Tab

o Bioscrence Celig

i Ce||’go" Welcome, Demo User a

Celigo Status: @system Is Ready.
A

pplication: ~ Direct Cell Counting
Experiment:  Untitled Experiment
Plate: Exp A - Proliferation Plate 1
Scan:  NoScan Loaded
Scan Result:  Ho Results Loaded =

Application DYE
Direct Cell Coun{ A - 4

Channel SIEEE

el (B) CKE | ]
Image Acquisition Settings
| Auto Expasure/Gain Channel

I |

Thumin: Brightfield
Acquisition Resolution: 1 m/pixel
Priority: Auto Exposure, Gain if neces:
Frequency: Every scan area

6 Exposure: 11033 Gain: 0

L
Motion Control

Current Position: 1.302
e o |
e

Current Focus Offset (mm); -0.012 Set Offset

6.1  Selecting an Application

Applications are used to set the parameters needed for data acquisition for
specific assays. Common components such as configuration settings are
constant across all the applications. Components specific to each application are
available only when that specific application is selected.

For instructions that are specific to each of the Celigo applications, see the
applicable Celigo application guide.

document are typically for the Expression Analysis

,:g NOTE: The displays shown in the remainder of this
Application.

To select an application

In the Application section (Figure 36 and Figure 37 item A), in Current
Application, select the application to be used for the scan.

1. Select a Suite, then application with appropriate number of channels
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In this example (Figure 36), Expression Analysis: Target 1+2 is selected.

Figure 37. Select Application Drop-down Menu

Application Application i

[ Please Select... - Target 1 + 2

Cell Counting Cell Counting
I Cell Secretion Cell Secretion

Canfluence <

DNA Synthesis DNA Synthesis
Embryoid Body Embryoid Body
Expression Analysis « Expression Analysis
Invasion and Migration | Target 1

6.2 Selecting a Channel for Image Acquisition Settings

Some applications are associated with more than one channel. For example, the
Cell Viability application is associated with three channels — Live, Dead, and
Total. If you have selected such an application, a Current Channel menu appears
in the SCAN tab.

Current Channel is used to select a channel to then set its image acquisition
settings.
To select a channel for image acquisition settings

In the Channel section (Figure 38), in Current Channel, select the channel for
which you want to enter image acquisition settings.

Figure 38. Channel Selection

Application @4— Customize Application Names
[Target 1+2 v|
Channel
Target 1 x| <1>|| €«— Channel Selection
Target 1
Target 2
Type: Custom Channel =
II Focus Offset (um): | O|%|

6.2.1 Changing Channel and Class Names in the SCAN Tab

You can change the default channel and class names to customized names.
Features names are inherited from channel names. Your entries will appear as
follows.

NOTE: All applications allow for channel renaming.
Class renaming is available only in some applications.

Channel names will appear in the following displays:
—  Current Channel menu in the SCAN tab
— Image Display buttons in the ANALYZE, GATE, and RESULTS tabs
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Feature names (inherited from Channel names) will appear in:

— Graphic Overlay buttons in the ANALYZE and RESULTS tabs

Class names will appear in:

— All views in the GATE tab

— Results displayed in the ANALYZE, GATE, and RESULTS tabs

To change the channel and class names in the SCAN tab
1. Inthe SCAN tab, click the Customize Application button (Figure 38).
The Customize Application dialog box appears (Figure 39).

Figure 39. Customize Application Dialog Box

&F Customize Application

Edit customizable names:

Channel (1)

Target 1

Channel (2)
Channel (Mask)
Class (1)

Class (2)

Class (3)

Class (4)

Target 2
Mask
Class 1
Class 2
Class 3
Class 4

ox ] Cancel

2. In the column on the right, click the line item that you want to change. In the
following example (Figure 40), all the default channel and class names have
been changed except the last two classes.

Figure 40. Changing Channel and Class Names

Channel (1)
Channel {2)
Channel (Mask)
Class (1

Class (2

]
(2)
Class (3)
(4)

Class (4

Edit customizable names:

GFP
RFP

BF Mask
Hela GFP +
Hela RFP +
Class 3
Class 4

ox ] Cancel

The channel names that you entered in the right column of the Customize
Application dialog box appear in the following displays (Figure 41):

— SCAN tab’s Current Channel menu selections

— ANALYSIS tab’s Image Display buttons
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Figure 41. Customized Current Channel Names

[
Customize Application Application
- . |Target 1 + 2 + Mask
Edit customizable names:
| Channet——
00 i
Channel (1} GFP - 500 1
Channel (2) RFP o
iFMask
Channel (Mask) BF Mask Type: tom Channel

Focus Offset: |

i

Image Display
500 prmiEEE

The features names are inherited from the channel names that you entered
in the right column of the Customize Application dialog box appear as Image
Display and Graphic Overlay buttons in the ANALYZE tab (Figure 42).

Figure 42. Customized Feature Names

Fldale:

Scan:
Scan Result

- p - p - P - - - -

Image Display |~ GraphicOverlay _— |
500 pmilE

Customize Application

Edit customizable names:

Channel (1} GFP
Channel (2) RFP
Channel (Mask) BF Mask

The class names that you entered in the right column of the Customize
Application dialog box appear as Classes in the GATE tab’s Classes view
(Figure 43).

Figure 43. Customized Class Names

Class (1) Hela GFP (+) ' HeLa GFP (+) >

Class (2) Hela RFP (+ coor (B |
Population: | ALL -
Hela RFP (+) D)

Color: —( Orange v‘

Population: [Not Assigned V]

8001619 Celigo® Cytometer User Guide Rev M Page 40



Chapter 6. SCAN Tab

6.3 Viewing Wells in the SCAN Tab

Perform the following steps to view wells. When you do this, you are navigating
to a well and viewing it, as opposed to viewing a scanned image. The well
displayed is the portion of the well within the field of view (FOV).

To view wells

1.
2.
3.

In the Navigate/Select Wells section, click Navigation (Figure 36 item C).

Click the desired well with the pointer to move to that location.

In the Camera Controls pane, click Live (Figure 36 item D) or Snap
(Figure 36 item E) to select it.

The center of the well appears in the SCAN tab image display area (Figure

36 item F).

Click on the FOV button to display the field-of-view (FOV, Figure 36 item G).

To reset to the center FOV at any time, click Navigation and then click a

well.

To reduce photobleaching, turn off Live camera view.

To do this, click Live to de-selected it. Alternatively, capturing an image by
clicking Snap only exposes the sample to light for the set exposure time.

4

NOTE: For scanning with fluorescence illumination, it
is recommended that you keep Live on for the shortest
period possible. Keeping Live on for an extended
period can result in bleached samples.

In the small well view (Figure 36 item G), navigate as needed:

— Todisplay the details for a FOV in the center display, click the FOV

square.

— Tozoom in, use the magnification slide bar (Figure 36 item H) or click
and scroll with the mouse.

6.4 Scale Bar — Overview for All Tabs

A draggable scale bar is provided for the Image Displayer across all tabs of the
application. The scale bar by default is displayed in the top left area of the image
displayer (Figure 36 item I). The user can drag the scale bar by clicking on it with
the left mouse button and dragging the scale bar to a newly desired position.

The scale bar can be customized and adjusted in various ways using the Scale
Bar Options control located in upper right area of image display area (Figure 36
item J). It is outlined below.
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Figure 44. Scale Bar Options control

Scale Bar

e On/Off Toggle Button - The button at the top of the scale bar options control
toggles on and off the display of the scale bar.

e Additional Options - The down arrow opens a menu for more options
(discussed below).

e Move to Default Position - The diagonal arrow pointing to the top left corner
will set scale bar to its default location. This can be useful if you cannot grab
the scale bar easily or if it was dragged behind another control on the image
displayer.

e Increase/Decrease Size - The plus and minus buttons will adjust the size of
the scale bar. The buttons are disabled if the scale bar would be smaller than
50 pixels on the screen or larger than half the size of the image displayer.
The valid sizes are 10 ym, 20 uym, 50 ym, 100 pm, 200 ym, 500 ym, 1 mm, 2
mm, 5 mm, and 10 mm.

When the down arrow button is clicked (Figure 45), additional options are
displayed to adjust the zoom value more precisely. This brings up a dialog to
adjust the color of the scale bar, units label, buttons to toggle the units label on
and off, and a dropdown to allow the user to adjust the look of the scale bar.

Figure 45. Additional Scale Bar Options
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The scale bar modes look like the following (Figure 46):

Figure 46. Scale Bar Modes

—

— -¢- Displayed Image ~ B
- R — |+
Zoom: ‘200 um - ‘-l-‘
Color: B
Text: | On | off |
Mode: ‘ \A - ‘ > ‘

il

Zoom Resolution — Overview for All Tabs

The zoom resolution control is in the bottom right corner of each image. The
zoom control will allow users to jump to a specific displayed zoom value in
microns per pixel resolution (Figure 47).

The user can do so by typing in the micron per pixel value desired and the image
displayer will automatically move to that zoom level.

The value will automatically update to the current scale whenever the image is
zoomed in or out.

Figure 47. Zoom Resolution Control

Zoom: a=|3.13 Izl‘ pmy pixel

Quick Zoom — Overview for All Tabs

Double-clicking on an image in any Tab displaying whole well view (whole well
display mode in the ANALYZE tab, the GATE tab, and the RESULTS tab) will
perform a one-step quick zoom so that the segmentation outlines are visible.

If the current zoom value is such that the feature overlays are not yet displayed,
then the software will zoom to a scale at which a user can start seeing those
outlines.

It will also center the image displayed on the position/coordinate that the user
double-clicked of that well image.

If a user is currently zoomed in at a zoom level where the feature outlines are
displayed, then the software will zoom out so that the whole well is visible and
centered.
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6.7 Selecting Image Acquisition Settings

The Image Acquisition Settings (Figure 36 item K) allow you to adjust the
illumination, channel, exposure, gain, acquisition resolution, motion control,
focus, sampling, and off-axis settings for scanning. Perform the following tasks to
select these settings:

Select the lllumination Type
Select the Configuration Settings
Select the Motion Control Settings (optional)

Select the Focus Settings (optional, resulting in Focus Type default None being
used, although not recommended)

Select the Sampling and Off-Axis Settings (optional)

6.7.1  Selecting the Channel Type

When you make a Type selection, you are selecting whether you want to
manually make the image lighting adjustments or allow the software to make
them.

To select the channel type

1. In Type (Figure 48) select one of the following:

— Custom Channel — Allows you to specify the light source to use for that
channel and to select a desired exposure and gain settings (not pre-
determined settings), which will be applied to the entire plate.

— Auto Exposure/Gain Channel — The software will automatically set the
brightfield lighting by adjusting exposure and gain. Not recommended for
Fluorescent illumination.

6.7.1.1 Customizing the Custom Channel Type

Figure 48. Custom Channel

Image Acquisition Settings

Type: [Custom Channel - |
Focus Offset: | ] H

Configuration

Hlumination: [Green 483/536 v|
Acquisition Resolution: [1 pm/pixel v|
S—— ECEC
Exposure Time
Slider Gain: Auto Calculation
Buttons
Gain Slider L
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1. In lllumination, select Brightfield, Red, Green, Blue, or Far Red (depending
on Celigo configuration) (Figure 49).

Figure 49. Menu of lllumination Choices for a 5-channel Instrument

Far Red 632/692

W

Brightfield
Graen 483/536
Red 531/629
Blue 377/447

Far Red 632/692

2. If Exposure Time and Gain selections appear in the application you have
selected, adjust Exposure Time and then Gain using one of the following
methods (Figure 48)

— Type an entry in the Exposure Time and Gain fields.
— Click the Up and Down arrows to the right of the fields.
— Move the Exposure Time and Gain slide bars.

— Click Auto Calc to the right of the fields for the system to automatically
calculate the exposure time and gain for brightfield illumination to return
image pixel values between 125-150.

Pixel Intensity can be observed by moving the mouse over the fluorescent object
or background and reading the pixel intensity read out at the bottom of the
screen (Figure 50).

Figure 50. Pixel XY Location and Intensity Readout

NOTE: For fluorescent cell images, ideal object pixel
intensity should be between 125-175, with background pixels
between 01-50.

If dyes are weak, and excessive exposure is required,
background pixel intensity may increase. This is not
desirable and may require user to use a stronger dye with a
better signal to noise ratio.

NOTE: Adjust Exposure Time first because a higher Gain
value will increase the background noise level. If a large
amount of light exposure is needed to view the well objects,
you can improve (reduce) image capture time by increasing
the Gain, then lower Exposure times to obtain faster image
acquisition time.
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Select Acquisition Resolution as needed
Increases the pixel size while also increasing sensitivity.

In 2 micron (um) resolution, a 2x2 area (4 adjacent pixels) is read as one,
with the resulting average intensity for brightfield and additive intensity for
fluorescence.

When values of acquisition resolution greater than 1 ym/pixel are used,
acquisition times will be reduced.

Acquisition resolution greater than 1 is not recommended for small objects
such as cells, but is good for larger objects such as in the confluence,
tumorsphere and colony applications.

NOTE: For applications using acquisition resolution: To
change the selection or deselection, Live must first be
@ turned off. If Live is on, click Live so that it is turned off,
make the acquisition resolution change, and then turn Live
on again.

one channel automatically applies the setting to the other

i § NOTE: Selecting or deselecting acquisition resolution for
channels.

6.7.1.2 Customizing the Auto Exposure/Gain Channel Type

If you selected Auto Exposure/Gain Channel (Figure 50 in the Type field and
therefore Priority appears in the application you have selected, select one of the
following Priority selections to apply the exposure and gain for obtaining the
desired lighting level:

Auto Exposure Only — Gain will not be adjusted.
Auto Gain Only — Exposure will not be adjusted.

Auto Exposure, Gain if necessary — Exposure will be adjusted first, with
Gain being used only if needed to increase light level. (Default)

Auto Gain, Exposure if necessary — Gain will be adjusted first, with
Exposure being used only if needed to increase light level.

Figure 51. Auto Exposure/Gain Channel

Image Acquisition Settings
Type: Auto Exposure/Gain Channel =
Focus Offset (um): | OI%'

Configuration

Illumination: Brightfield v
Acquisition Resolution: 1 pm/pixel v
Priority: Auto Exposure, Gain if necessary ¥
Freguency: Every scan area b
Apply
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If you selected Auto Exposure/Gain Channel (Figure 51) in the Type field and
therefore Frequency appears in the application you have selected, select one of
the following:

Every Scan Area — Applies the selected settings on an individual well basis.
(Default)

Once for the Sample — Applies the selected settings to the sample (plate) as a
whole, using the first selected well as the reference point for the remainder of the
selected wells.

6.7.2 Selecting Motion Control Settings

Motion control settings are selections related to the settling time (scan delay) and
the stage motion speed. Adjusting the settling time and stage motion speed are
useful for embryoid body counting and suspension cells in larger-well-size
formats, such as 6-well plates.

To select motion control settings

1. In the Motion Control section (Figure 52), click Advanced.

Figure 52. Motion Control Section

Motion Control .]

Alignment Setup

Current Position: 4.132 | 41322
Vet [~ |
. b, A .

Min vax % |

Current Focus Offset {mm}): 0.000 Set Offset

The Advanced Motion Control Settings dialog box (Figure 53) appears.

Figure 53. Advanced Motion Control Settings

Advanced Motion Control Settings =]

Settling Time (minutes): _a

Stage Motion
9 Fast _! Smooth

e e

Select the following as needed:

Settling Time — Select the number of minutes that you want the system
to wait before it begins the scan.

Stage Motion — Select one of the following:

— Fast — The stage moves in a fast motion, causing faster scanning but
more movement of liquid within the vessel.

— Smooth — The stage moves in a gradual increase speed then
decreases in S-curve motion to reduce movement of liquid within the
vessel. Smooth is the default in the Colony Counting: EB application
and when using larger volume plates or flasks.
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6.7.3 Plate Alignment Setup

For slightly misaligned 96- and 384-well black walled plates, where wells are not
perfectly centered in image, well alignment procedure can be applied prior to the
image acquisition. See Figure 54 for an example of before and after well
alignment.

Alignment Setup scans the currently loaded plate and evaluates the well centers
for better XY alignment of wells in the image acquisition. The system performs
the alignment on one or four wells and then applies those settings for scanning
the remaining wells. The resulting alignment will stay in effect until you eject the
current plate.

This feature is only available for 96-well or smaller black walled flat-bottomed
plates.

Figure 54. Well Alignment Improvement

Before Well Alignment After Well Alignment

To select alignment settings
2. Inthe left pane, click Alignment Setup (Figure 55).

Figure 55. Alignment Setup Button

Motion Control

Alignment Setup g

Current Position: 4.132 132 =
e

Min vax ||

Current Focus Offset {(mm): 0.000 Set Offset
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3. Select one of the following (Figure 56):
— None: (Default) no alignment performed prior to scan

— Single Well: Centers the plate so that the wells are in the center of the
image, using one well for the centering measurements. The registration
well used for Hardware Auto Focus or Image Based Auto Focus is the
well evaluated for well alignment. If None is selected, then Well A1 is the
well evaluated. This method is faster than Four Wells alignment, but is
less accurate.

— Four Wells: Centers the plate so that the wells are in the center of the
image, using four wells for the centering measurements. The wells that
the system centers are the wells near each of the four plate corners. This
method is more accurate than Single Well alignment, but takes slightly
more time.

— Click Align Plate.
Figure 56. Plate Alignment Selection Options

X Plate Alignment BE Plate Alignment

Alignment type: | None = Alignment type: | None .
—_— None
Align Plate ﬁ Single well

Four Wells

When loading an experiment in the load plate screen, load next plate dialog,
automation, or project modes, alignment will occur on the focus registration well
of the associated experiment.

6.7.4  Selecting Focus Settings

Select the focus settings to be used during scanning by performing either of the
following procedures. The procedures are comprised of two types of focus
registration. Focus registration sets the method to be used for determining the
focal positions during image acquisition.

Focusing with Manual Registration proceed to Section 6.7.4.1 — The manual
focus adjustment determines and sets a focal position for image acquisition,
using the current well. The system then will use that focal position as the
baseline to determine the different focal positions for the other wells.

Move Button (Figure 57) — Commits the value that you enter in the Current
Position field, moving the scan lens to the position.

Figure 57. Move Button

Current Position: 4.501 | 4501 51

= max |3 |
Current Focus Offset (mm): 0.000 Set Offset

— i — -

Focusing with Auto Registration (recommended) proceed to Section 6.7.4.2 —
The system will determine and set a focal position for image acquisition, using
the current well. The system then will use that focal position as the baseline to
determine the different focal positions for the other wells.

Velocity:

»

«

8001619 Celigo® Cytometer User Guide Rev M Page 49



Chapter 6. SCAN Tab

%4

NOTE: Experiment settings saved after Auto
Registration can be used to automatically define focus
registration for future image acquisitions (such as
under robotic control).

For a list of focusing button, field, and menu descriptions, see Section 6.7.4.3.

6.7.4.1 Focusing with Manual Registration

Perform the following steps to focus with manual registration.

To focus with manual registration

1. Click Live in the Camera Controls section.

2. Navigate to a well by clicking on a well in the Navigate/Select Scan Areas
(Figure 36 item C) to view it in the plate view display area.

3. Inthe focus selections (Figure 58), located immediately below Motion
Control, do the following:
a. Adjust the focus by using either the Focus Up and Down arrows or the
Find Focus button.

— Up arrow moves the Z motor (scan lens) up, closer to the sample.

— Down arrow moves the Z motor (scan lens) down, away from the

sample.

Figure 58. Focus Selections

Motion Control

Current Position: 1.302

Velocity:

Min

Alignment Setup

1415131

mj Focus Up and
A e ;,,..‘_ Down Arrows

Max

L84 |})

Current Focus Offset {(mm): -0.012 Set Offset

Find Focus Buton ——e L L R [

5

NOTE: For brightfield, a useful practice is to set a focus
position that slightly defocuses the cells so that they appear
bright in the center with dark edges (Figure 59). This will allow
for more accurate segmentation.
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Figure 59. Cell Signature with Large, Bright Center vs. Dark, Focused Cells

Large, Bright Centers Dark, Focused Cells

b. Click Focus Setup.
The Focus Setup dialog box (Figure 60) appears.

Figure 60. Focus Setup Dialog Box

Hardware Auto Focus >

Register Manual Register Auto

Bright Focus ~

4. In Focus Type (Figure 61), select one of the following:

Figure 61. Focus Type

— None — No autofocus will be applied during each capture. Instead, the
current scan lens z position (displayed in Current Position) will be used.

— Hardware Auto Focus — A software focus algorithm will be used during
initial capture in the setup well to determine the best scan lens z position
(focal position). The system will then measure the plate bottom position
and focus based on this positional setting for each well area. This
method uses the plate bottom, not the cells, to determine focal plane.
However, Hardware Auto Focus is a faster scanning method.

— Image Based Auto Focus — The system will use a software focus
algorithm to determine the best scan lens position (focal position) to
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perform image capturing. Image Based Auto Focus is a slower scanning
method, than Hardware Auto Focus, but does focus on the cells for each
focus attempt (instead of the plate bottom)

— Plate Map — The system will use a (previously created by user)
calibrated focus map for the plate to move to the calibrated z position for
the plate at the specified x/y coordinate. This feature is only available if
the plate type had been calibrated for focus using the plate focus map
wizard. For details on how to create a focus map for your plate type, see
the Celigo Cytometer Administrator Guide (8001620).

NOTE: You do not make a selection in the Target Focal Plane
(Brightfield) menu when focusing with Manual Registration.

5. Click Register Manual.

The system focuses using the current scan lens position, executes the focus
type method if selected (hardware or image-based focus), and then displays
the results in the live screen.

6. Close the Focus Setup dialog box by clicking Focus Setup.

6.7.4.2 Focusing with Automatic Registration

Perform the following steps to focus with automatic registration.

To focus with automatic registration
1. Click Live in the Camera Controls section.

2. Navigate to a well by clicking on a well in the Navigate/Select Scan Areas
(Figure 36 item C) to view it in the plate view display area.

3. (Optional) In the focus selections (Figure 58), located immediately below
Motion Control, visually verify that an object is visible in the well by using the
Focus Up and Down arrows.

If the plate loaded is the same as the plate selected in the SETUP tab for
manufacturer and catalog number, the plate should load close to where
the cells can be seen and focus registration can occur within range.

4. Click Focus Setup.
The Focus Setup dialog box (Figure 60) appears.
5. In Focus Type (Figure 61), select one of the following:

— Hardware Auto Focus — The system will measure the plate bottom
position relative to the scan lens of the selected contrast position (focal
position) and will execute this focus method based on this positional
setting for each well. This method uses the plate bottom, not the cells, to
determine focal plane. Hardware Auto Focus is a faster scanning method
than Image Based Auto Focus.

— Image Based Auto Focus — The system will use a software focus
algorithm to determine the selected contrast position (focal position) and
will apply this algorithm during each well area capture. Image Based
Auto Focus is a slower scanning method than Hardware Auto Focus; but
does focus on the cells for each focus attempt (instead of the plate
bottom).
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— Plate Map — The system will use a calibrated focus map for the plate to
move to the calibrated z position for the plate at the specified x/y
coordinate. This feature is only available if the plate type had been
calibrated for focus.

6. For Brightfield only: In the Find Focus Configuration section (Figure 62),
select one of the Target Focal Plane options to set the criteria that the
system will use during the scans for determining focus:

Figure 62. Find Focus Configuration Section

Find Focus Configuration:
Target Focal Plane (BrightField): |srightFocus |
Bright Focus — (Default for Brightfield) The software algorithm

calculates the scan lens position that results in the bright focus of the
cells

Dark Focus — The software algorithm calculates the scan lens position
that results in the darkest focus of cells

Best Contrast — Select for Fluorescence lllumination only. The software
algorithm calculates a scan lens position that results in the best contrast.

NOTE: The Target Focal Plane menu is associated with the
@ focus of brightfield images only. For fluorescence

illumination, the system will automatically use Best
Contrast, regardless of menu selection.

7. Click Register Auto.

The software algorithm profiles the image, a focus is determined using the
selected focus output, focus type method (hardware or image-based focus) is
executed, and the results are presented in the live screen.

8. Close the Focus Setup dialog box by clicking Focus Setup.

Adjust the current registered focus position as needed. To do this:

a. Click the Focus Up and Down arrows to focus the displayed image in
Live Camera Mode.

b. Click Set Offset.

NOTE: A useful practice is to set a focus position that
@ slightly defocuses the cells so that they appear bright in

the center with dark edges (Figure 59). This will allow for
more accurate segmentation.

Determine the next step by continuing to Section 6.8.

For further information on the focus section, continue to next section.
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6.7.4.3 Focusing Button, Field, and Menu Descriptions

The following are descriptions for the various buttons, fields, and menus used
when setting up focusing. They are listed alphabetically.

Auto Focus (Figure 63)— Activated after registering focus in Focus Setup. The
system will find the best focus, based on the Target Focal Plane (Brightfield),
using the Focus Type selected in the Focus Setup dialog box. The selection is
executed immediately when you click this button. To test the effect of this button,
defocus the displayed image using the Focus Up and Down arrows, and then
click Auto Focus to verify that the resulting display returns to being in focus.

NOTE: The Auto Focus button is disabled if None was
selected in Focus Type.

Figure 63. Auto Focus Button

Current Position: 4.501 | 4501 |%|
-— }i | Move
Min Max | ¥ Auto Fo
Current Focus Offset (mm): 0.000 et Offse

Current Position Field (Figure 64) — Used to enter an absolute value that you
then commit by clicking Move.

Figure 64. Current Position Field
C

Current Position: 4.501

Velocity:

Min Max

Current Focus Offset (mm): 0.000 Set Offset

Down Arrow (Figure 65) — Decreases the scan lens position value (in Current
Position field), moving the scan lens downward, away from the plate. The
selection is executed immediately when you click this button, as opposed to most
of the other focusing buttons, which are executed after clicking Snap.

Figure 65. Down Arrow

Current Position: 4.501 | 450115

moves the scan
Min Max ’E w lens downward,
[ —— away from the
Current Focus Offset (mm): 0.000 Set Offset plat(}el

Find Focus (Figure 66) — Uses an image-based focus algorithm to determine the
focal position. This does not program the focus method for scan acquisition. Cells
must be at least partially visible for the system to correctly perform image-based
auto focus.

« | »
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Figure 66. Find Focus Button

Current Focus Offset {(mm): 0.000 m
d Find Focus ] Focus Setup

Focus Mode Field (Figure 67) — Active for Focus Type of Image Based Auto
Focus only. Used to select the range in which the system will attempt to find the
focus.

Figure 67. Focus Mode Field

Image Based Auto Focus L

BF-Mode2
BF-Mode3
BF-Mode4
BF-Mode5
BF-Modes

— Fine — The system will attempt to find the focus within a narrow range of
focus. This method is faster than CoarseAndFine, but may not result in
finding the cells at the bottom of the plate if well-to-well focus positions are
significantly different.

— CoarseAndFine — The system will attempt to find the focus over a full range
and then, once in the general area of focus, will perform fine focusing. This
method is slower than Fine, but is more likely to result in finding the cells at
the bottom of the plate if well-to-well focus positions are significantly different.

— BF Modes: Bright Field (BF) Modes offer a combination of different
algorithms to enhance focus performance during image scan. These modes
should be evaluated for what best works with the plate content.

Focus Mode # Time Max Z Range Total # focus
Algorithms | (seconds) (um) positions
1 3 9

Fine 77 um

CoarseAndFine 2 9 200 ym 22
BF-Mode1 1 5 190 ym 22
BF-Mode2 2 8 190 ym 33
BF-Mode3 1 3 18 um 11
BF-Mode4 3 14 200 pm 46
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Focus Mode Time Max Z Range Total # focus
Algorlthms (seconds) (um) positions

BF-Mode5 200 ym

BF-Mode6 1 6 200 pm 13

Best Focus Contrast

Focus Positions l

e e e
I =i} [=:] =
1 1 I

Focus Score

=}
M
1

1.2|00 1.2|50 1.3:00 1.3|50 1.41

Z Position
Focus Offset Field (Figure 68) — The value that you want the system to use as
the focus difference between the autofocus-registered position (0 position,
registered by clicking Register Manual or Register Auto) and the position of the
current channel being set. (For the automated method of entering the Focus
Offset fields value, see Set Offset Button, below).

Figure 68. Offset Focus

Image Acquisition Settings

Auto Exposure/Gain Channel v

If the focus settings were imported, the Focus Offset field is already populated.

Focus Setup Button (Figure 69) — Displays a dialog box for selecting autofocus
settings that the system will use during the scan.

Figure 69. Focus Setup Button

Current Focus Offset (mm): 0.000 m

Find Focus Focus Setup
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Focus Type Menu (Figure 61).

— None — No autofocus will be applied during each capture. Instead, the
current scan lens position (displayed in Current Position) will be used.

— Hardware Auto Focus — A software focus algorithm will be used during
initial capture in the setup well to determine the best scan lens position
(focal position). The system will then measure the plate bottom position
and focus based on this positional setting for each well. This method
uses the plate bottom, not the cells, to determine focal Hardware Auto
Focus is a faster scanning method than Image Based Auto Focus.

— Image Based Auto Focus — The system will use a software focus
algorithm to determine the best scan lens position (focal position) to
perform image capturing. Image Based Auto Focus is a slower scanning
method, but does focus on the cells for each focus attempt (instead of
the plate bottom).

— Plate Map — The system will use a calibrated focus map for the plate to
move to the calibrated z position for the plate at the specified x/y
coordinate. This feature is only available if the plate type had been
calibrated for focus.

Register Auto Button (Figure 70) — The system records both of the following
sets of selected information:

— Target Focal Plane, Brightfield, selection options are available as part of
selecting Image Based Auto Focus.

—  Current Channel, Current Position (called the Autofocus Position), and
Focus Type. The system defines this information, as opposed to the
Register Manual button case, in which the user defines this information.

The registered Current Position will serve as the baseline (position 0)
that the system will use when assigning offset positions for the channels.
The registered information appears at the bottom of the Focus Setup
window.

Figure 70. Register Auto and Register Manual Buttons in Focus
Setup Window

Hardware Auto Focus e

Register Manual Register Auto

Bright Focus b

Register Manual Button (Figure 70) — The system records the Current Channel,
Current Position (called the Autofocus Position), and Focus Type. The user
defines this information, as opposed to the Register Auto button case, in which
the system defines this information.
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The registered Current Position will serve as the baseline (position 0) that the
system will use when assigning offset positions for the channels. The registered
information appears at the bottom of the Focus Setup window.

Set Offset Button (Figure 71) — Sets a focal position that is offset from the
previous autofocus. The system or user may determine the offset value. The
selected offset value appears in the Focus Offset field.

Figure 71. Set Offset Button

Current Focus Offset (mm): 0.000 ‘ Set Offset
— i c— -

Target Focal Plane (Brightfield, Figure 72) — Sets the criteria that you want the
system to use for determining the focal position to be used for scanning each
well. These selections are used only if you are using Register Auto, which uses
Image Based Auto Focus.

— Bright Focus — Select for Brightfield illumination only. The system finds
the scan lens focus position that results in the highest number of bright
cells (finds the bright focus peak).

— Dark Focus — Select for Brightfield illumination only. The system finds
the scan lens focus position that results in the highest number of dark
cells (finds the dark focus peak)

— Best Contrast — Select for Fluorescence lllumination only. The system
focuses by finding a scan lens focus position that results in the best
contrast.

Best Contrast is not recommended for Brightfield illumination.

NOTE: A Target Focal Plane selection matters only for
@ Brightfield illumination. For Fluorescence illumination,

the system will automatically use Best Contrast,
regardless of your selection.

Figure 72. Target Focal Plane (Brightfield)

Find Focus Configuration:

Target Focal Plane (BrightField):  Bright Focus

Up Arrow (Figure 73) — Increases the scan lens position value (in Current
Position field), moving the scan lens upward, closer to the plate. The selection is
executed immediately when you click this button, as opposed to most of the other
focusing buttons, which are executed after clicking Snap.
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Figure 73. Up Arrow

Current Position: 4.501 4501 5

Velocity:
B — m Up Arrow moves
! ¥ m the scan lens
upward, closer to

the plate

Min Max

Current Focus Offset (mm): 0.000

Velocity Percentage Slide bar (Figure 74) — Selects the degree to which each
click of the Up and Down arrows moves the scan lens (Current Position value).

Figure 74. Velocity Percentage Slide bar

Current Position: 4.501 4507 |_|

H"'“dt‘f: Velocity
. Percentage Slider
Min @ changes the speed of

focus up and down
Current Focus Offset {(mm}: 0.000 P

moves with manual

arrows

Focusing with Separate Focus Channel

When using an application, you may determine that you get better focusing using
an illumination that is not associated to one of the channels in your application. If
you reach this situation, you can use Separate Focus Channel. Enabling this
feature will create a new channel that is only used during the focus operation of
acquisition. Any images captured or evaluated with this channel are not saved.

To use Separate Focus Channel:
1. Select the Separate Focus Channel checkbox in Focus Setup (Figure 75).

The resulting action will create a Focus channel that is added to your channels
list and the application will automatically switch to this new channel. The Focus
channel will inherit all settings of the current channel at the time the Separate
Focus Channel checkbox was selected (Figure 76).

Figure 75. Separate Focus Channel Selection

Hardware Auto Focus -

i

Register Manual Register Auto

Bright Focus 2

Figure 76. Separate Focus Channel

hchannel J
Focus -
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2. Change the illumination of the Focus channel to the illumination you get
the better focus on.

3. Register the focus using the desired well and focus type.

NOTE: When registering, if Separate Focus Channel is
selected, the separate focus channel is always switched to
@ automatically perform the registration. If it is desired to
register on a different channel, the separate focus channel
setting would need to be turned off.

4. Then, for setting up your original application channels, you change to
those channels and setup your focus offsets as described in Section 6.9.

6.7.5 Selecting Sampling and Off-Axis Settings

You have the option to select sampling and off-axis settings to speed up scan
and analysis time. These image acquisition settings are in a separate location
from the Image Acquisition Settings pane, in a section called Sampling/Off-Axis
Settings (Figure 77). These settings are saved in the image acquisition settings
you enter in the Image Acquisition Settings pane.

NOTE: Some plate formats do not support sampling or
@ off-axis scanning. For off-axis scanning, for example, the

plate must be a 384-well or 1536-well plate because the well
must fit in a single FOV.

Figure 77. Sampling/Off-Axis Settings

Sampling Slider
Sampling/Off-Axis Settings provides the following functions:

— Sampling Settings — Captures a smaller well smaller than the whole well.
— Off-Axis Settings — Captures multiple wells during a single stage position.
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These concepts and the associated procedures are described further below.

6.7.5.1 Selecting Sampling

Figure 78 and Figure 79 show examples of sampling and off-axis selections. The
96-well plate example shows sampling patterns from one to four FOV images.
The light gray squares mark the well area that will be scanned. The blue square
is the current position of the well being viewed.

Figure 78. 96-Well Plate Sampling Selections

Figure 79. 384-Square-Well Plate Sampling and Off-Axis Selections

Figure 80. 384-Round-Well Plate Sampling and Off-Axis Selections
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To select Sampling

appear in the small well view, the selected plate format does

§ NOTE: If a Sampling/Off-Axis Settings line item does not
not support sampling or off-axis.

1. In the small well view at the bottom right (Figure 36 item E above), select the
arrow to the left of Sampling/Off-Axis Settings.

2. Do one of the following:

Slide bar method (recommended) — With the mouse, drag the sampling
slide bar (Figure 77 above) until the Number of FOVs field displays the
number of images you want to be scanned in each well.

When you use this entry method, the Number of FOVs field automatically
displays only numbers that will result in square images (1 image, 2
images x 2 images, 3 images x 3 images, etc.), preventing blank image
areas.

Numerical entry method — In Number of FOVs, type a number to display
the number of images you want to be scanned, and then press Enter.

When you use this entry method, non-square images are possible,
resulting in blank image areas.

If you type a number higher than the amount possible for scanning the
selected plate format, the system automatically displays the full-well FOV
number (turns off sampling).

3. To turn off sampling after it is turned on, move the sampling slide bar back to
the farthest Max position.

4. Save the settings if desired by Saving an Experiment in the SCAN tab
(Section 6.10.1) and then begin the image capture by Selecting Wells for
Scanning (Section 6.14).

6.7.5.2 Selecting Off-Axis

On-axis scanning uses one focal point per well while Off-axis scanning uses
one focal point per group of wells. The number of focal points used will depend
on plate type (e.g., 4 wells for 384-well plates, 16 wells for 1536-well plates).

Figure 81. On-axis versus Off-Axis Scanning — 384-well provides a simplified
illustration of on-axis versus off-axis scanning, using a 384-well plate as an
example. It shows that, using on-axis scanning of a 384-well plate, each well
would be captured individually; whereas off-axis scanning, four wells would be
captured for each stage movement.

For off-axis scanning, at scan start time, the system will move to one well to
perform autofocus and then move between a group of wells to capture the image,
repeating this process for the remainder of the plate.

Figure 81. On-axis versus Off-Axis Scanning — 384-well illustrates on-axis versus
off-axis scanning. The red numbered center circle indicates the scanned focal
point and the order in which the image is acquired. The dotted outlines indicate
the wells acquired during a single image acquisition. In this example, during on-
axis scanning, the instrument captures one well at a time, whereas during off-
axis scanning, the instrument captures four wells at a time.
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Figure 81. On-axis versus Off-Axis Scanning — 384-well

On-Axis Off-Axis
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NOTE: Selecting Off-Axis will result in a slightly lower scan
quality than when the setting is not selected, due to plate
bottom inconsistencies from well to well. This is the tradeoff
for the faster scanning speed that this setting allows.

G

To select Off-Axis

1.
2.

Select the Off-Axis checkbox.
To turn off Off-Axis after it is turned on, deselect the Off-Axis checkbox.

Determine the next step by continuing to Section 6.8.

6.8 Determining the Next Step

Do one of the following:

For a single-channel scan, you are done selecting the image acquisition settings.
Save the settings if desired (Section 6.10) Saving an Experiment in the SCAN
Tab) and then begin the image capture by continuing to Selecting Wells for
Scanning (Section 6.14).

For two- or three-channel scans, select image acquisition settings for the
remaining channels by continuing to Section 6.9.

6.9 Selecting Image Acquisition Settings for any
Remaining Channels

Perform the following steps to select image acquisition settings for any channels
that you have not yet set up.

To select image acquisition settings for any remaining channels

1.

2
3.
4

In Channel, select the next channel to be used.
In Type, make selections per Section 6.7.1.
In the Configuration section, make selections per Section 6.7.1.1

Do one of the following:
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For manual control, click the Up and Down arrows.

For automatic control, make sure that cells are at least partially visible,
and click Find Focus.

Focus Offset populates with the Z position that the system automatically
determined, based on the focus position you registered in Section 6.7.4.

Click Set Offset.

If you want to confirm the focal plane that will be used for the scan, defocus
the current view and select Auto Focus.

If the focus position is not acceptable to you, repeat steps 4 through 6.

8. To select image acquisition settings for subsequent channels, repeat steps 1
through 7.

9. Save the settings if desired (Section 6.10.1 Saving An Experiment in the
SCAN Tab) and then begin the image capture by continuing to Selecting
Wells for Scanning Section 6.14.

6.10 Saving Settings — Overview for all Tabs

You can save various types of settings in the Celigo tabs to either the database
or your hard drive (export). You save the set of selections for potential use when
later scanning a plate that is the same plate type. The types of save buttons are

e Save Experiment

e Analysis Settings

o Classification Settings
e Project

The types of information recorded by the various Save buttons, where it gets
recorded (into the database or onto the hard drive), and their locations are as
follows:

Save Experiment buttons (Figure 82 and Figure 83) — These buttons, located in
the SCAN, ANALYZE, GATE, and RESULTS tabs, save the experiment to the
database. For details on how to save an experiment, see Section 6.10.1.

An experiment refers to the compilation of settings that currently exist throughout
the SCAN (including Channel name), ANALYZE, and GATE tabs. Using an
experiment save button takes a sort of snapshot of the settings in all three tabs
simultaneously, even though only a single tab is currently displayed.

When an experiment is saved in the ANALYZE tab, for example, this records the
settings from all three tabs simultaneously. You may wait to see the RESULTS
tab, for instance, to then record the settings. You can choose to overwrite the
previous saved experiment file or add a new file.

Loading an experiment can only be performed in the SCAN, ANALYZE and
CLASSIFY tab. If saved analysis or classification settings were loaded on the
ANALYZE or CLASSIFY tab, then a saved experiment was loaded in either tab,
the experiment settings overwrite the previously loaded analysis or classification
settings.
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Once a setting has been saved, you can modify and save settings with the Save
button. After loading settings, you can modify them and then do one of the
following:

Figure 82. Experiment Save Buttons in SCAN and ANALYZE Tab

ey )

Click Save to overwrite the previously saved settings file, or

Click Save As to create a new saved setting file with a new name.
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Figure 83. Experiment Save-to-the-Database Buttons in GATE and
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If you have not yet entered experiment settings at the time that you use the
experiment save-to-the-database buttons, the system automatically enters
default settings. The default experiment settings differ among applications.

Analysis Settings Save buttons (Figure 84 and Figure 85) — These buttons,
located in the ANALYZE tab, save the analysis settings to either the database or
the hard drive (performs an export), allowing you to reuse the analysis settings
later, independent of the experiment (group of settings). Once a setting has been
saved, you can modify and save settings with the Save button. After loading
settings, you can modify them and then do one of the following:

— Click Save to overwrite the previously saved settings file, or
— Click Save As to create a new saved setting file with a new name.

Figure 84. Analysis Settings

Application Application

[Target 1 + Mask [Target 1 + Mask

Channel Assignment Channel Assignment

Analysis Settings Analysis Settings

Classification Settings Save buttons (Figure 85 and Figure 86) — These
buttons, located in the GATE tab, save the classification settings to the database
or hard drive (performs an export), allowing you to reuse the classification
settings later, independent of the experiment (group of settings). Once a setting
has been saved, you can modify and save settings with the Save button. After
loading settings, you can modify them and then do one of the following:

— Click Save to overwrite the previously saved settings file, or
— Click Save As to create a new saved setting file with a new name.

SCAN ANALYZE GATE

Figure 85. Classification Settings

SCAN ANALYZE GATE

A i DG -~
[E Do e s Fmv=v- e « |

Create Project button (Figure 86) — This button, located in the SCAN,
ANALYZE, GATE, and RESULTS tabs, creates a project and saves it to the
database. Create Projects button opens a dialog box for the user to bundle
specific plate profile, saved experiment and export details into one selectable
project file.

For details on how to create a Project, see Section 6.10.2.

For details on how to run a Project, see Section 5.2.
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Figure 86. Create Project Button

CoCE O

Projects are created in any tab, but only editable in the Data Manage mode.
Projects reference the plate profile and application (via saved Experiment).

For details on modifying projects or importing projects, experiments, analysis or
classification settings, see the Celigo Cytometer Administrator Guide (8001620).

6.10.1 Saving an Experiment

When you save an experiment to the database in any tab, you are recording a

shapshot of all the settings that currently exist in the SCAN, ANALYZE, and
GATE tabs.

When you save an experiment, you are saving it to the database, not to the hard
drive (export).

For an overview of the save button locations and functions in the various tabs,
see Section 6.10.

6.10.1.1 Saving an Experiment to the Database

To save an experiment to the database

be selected in the plate view display. If not, all the wells will

,\\5 NOTE: Before saving an experiment, at least one well must
be auto selected in the experiment that will be saved.

1. At the bottom of the tab, in the Experiment section, click the Save or Save
As button (Figure 87).

Figure 87. Experiment Save-to-the-Database Button in the SCAN Tab

Application

[ Direct Cell Counting ~

Channel

[ Cells ~[<]>]

Image Acquisition Settings

Auto Exposure/Gain Channel

Brightfield

lution: | 1 pm/pixel
Priority: Auto Exposure, Gain if necessary

Fraquency: Every scan area

@ Exposure: 6072 Gain: 0
Alignment Setup
Current Position: 3.673 359
Velocity:
B
Min Max . 0
Current Focus Offset (mm): 0.000 Set Offset
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The Specify Experiment Name dialog box (Figure 88) appears, with the
Folder field displaying the default entry (logged-in user folder).

Figure 88. Specify Experiment Name Dialog Box

E Specify Experiment Name

Experiment Name: |Adherent BF Cell Count Experiment

Folder: ‘ﬁ Demo
OK will enabled when a unique name is provided. ﬁ m

2. In the Experiment Name field, enter a name for the experiment (group of
settings).

You can use these settings for later experiments if the plate type is the same.

3. Inthe Folder field, select a different destination folder for the settings file as
needed.

6.10.2 Creating a Project

When a user creates a project in any tab, it is recording a snapshot of all the
settings that currently exist in the SCAN, ANALYZE, and GATE tabs.

Projects will save Plate Profile, Experiments Settings, Export options and
locations for easy recall and use from the HOME tab. User will just have to type
in a Plate ID for the current scan when using projects.

6.10.2.1 Steps to Creating a Project

Projects can be created in a current session in the SCAN, ANALYZE, GATE and
RESULTS tabs. For details on running a Project, see Section 5.2.

1. Clicking on the Create Project icon (Figure 89)
Figure 89. Create Project Button

The Project Details dialog opens a window (Figure 90).
Enter a Name in the first dialog box in first column.
Select desired Export Options and the Export Location in middle column.

Apply a rule (i.e., establishing cell count min and max as shown in Figure
231) to only export images that fit within specific parameters.

4. Review Experiment Details in the third column.
Click Save.
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Figure 90. Project Details Dialog
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To Add an Image Icon to the Project Details
1. Click the Browse button in the General section
2. Browse to a previously stored image

Note: It is recommended to use a screen capture snipping tool to capture a
screen shot of cells.

If the Experiment in the workspace exists in the database and is not
modified/edited, then the Create Project button will use that Experiment.
However, for all other cases (unsaved experiment) the Create Project button will
create a new Experiment with an auto-generated name (Figure 91).

Figure 91. Create Project with or without Saved Experiment

No Experiment Saved Saved Experiment

h Project Details h Project Details
General General
Name: Name:

Please enter name... Please enter name...
Plate Profile: Plate Profile:

284 \iell Carning™ 3542 Plat, 384-Well Corning™ 3542 Plate
Experiment: Experiment:

Test Viability Adherent A549_20180124_105335 Viability Adherent 384w

Description:
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6.11 Loading an Experiment — Overview for All Tabs

Users can load previously saved experiments from the database on all tabs
except for the RESULTS tab. To load an experiment from the SETUP tab when
creating a new scan, see Section 5.3. The user can load an experiment using the
button in the bottom left corner of any tab.

6.11.1 Loading an Experiment

When you load an experiment from the database in any tab, you are loading a
sort of snapshot of all the settings that will be loaded into the SCAN, ANALYZE,
and GATE tabs.

6.11.1.1 Loading an Experiment from the Database

To load an experiment from the database

NOTE: The list of available experiment settings in the SCAN
@ tab will be filtered based on the currently loaded plates

number of rows and columns (they need to be the same as
the experiment being loaded).

NOTE: The list of available experiment settings in the
ANALYZE and GATE tabs will be filtered based on the same
@ constraint as the SCAN tab and to the constraint that the
experiment has the same number of channels or less as the
current scan.

1. At the bottom of the tab, in the Experiment section, click the Load button
(Figure 92).

Figure 92. Experiment Load-from-the-Database Button in the SCAN Tab

A Select Experiment to Load dialog box (Figure 93) appears.
Figure 93. Select Experiment to Load Dialog Box

E Select Experiment to Load

Experiment Name: | v
Application: Test Viability Adherent A549_20180124_1053!

Viability Adherent 384w
Please select an expe

2. In the Experiment Name field, enter a name for the experiment (group of
settings). The Application field will auto populate with the name of the
application of the selected experiment.
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6.12 Centering an Onscreen Image in the SCAN Tab

You can center an onscreen image in the SCAN tab. Doing this does not change
the raw images.
To center an onscreen image in the SCAN tab

In the Image Controls section (Figure 36 item J above and Figure 94), click the
Center Image icon.

Figure 94. Image Controls in SCAN Tab

Center Image Icon $ Displayed Image = B e Save Image Icon

Image Controls

6.13 Exporting an Onscreen Image in the SCAN Tab

In the SCAN tab, you can export a selected well image as seen onscreen.

To export an onscreen image in the SCAN tab

In the Image Controls section (Figure 36 item K and Figure 94 above), click the
Save Image icon.

The remaining steps for exporting the image are the same as exporting the same
type of image in the RESULTS tab. For detailed instructions, see Exporting an
Onscreen Image in the RESULTS Tab in Section 9.7.3.

6.14 Selecting Wells for Scanning

When you select wells for scanning, you are identifying which wells you want the
system to scan.

To select wells
1. In the Navigate/Select Scan Areas section, click Selection (Figure 95).

2. Do one of the following:

— To select individual wells, click each desired well or click and drag over
each well. (To deselect, click the well again).

— To select the entire plate, click the upper left corner of the plate view
display. (To deselect, click the upper left corner again).

— To select individual rows or columns, click the corresponding number or
letter in the plate view display.

— The displayed well colors indicate well scanning status as follows:
o Black — Not selected for scanning
o Yellow — Selected for scanning
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Figure 95. Navigate/Select Scan Areas
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To sample a section of the well, click on Well button (Figure 36 G) and select a
segment to be scanned (Figure 96).

Figure 96. Select a Well Segment

6.15 Starting the Scan

Now that you have selected an application, acquisition settings, and wells,
(Sections 6.1 through 6.15), perform the following steps to start the scan.

To start the scan

1. Click Start Scan in lower right corner to begin scanning/imaging the plate.
The ANALYZE tab immediately opens to allow you to adjust the image
analysis settings. See Chapter 7 for image analysis instructions.

If the message box Your current focus has not been registered appears, this
is because your entries in the SCAN tab included an Experiment menu
selection and you clicked No in the resulting Would you like to perform auto
focus registration message box. You did this because you wanted to
manually select the well to be scanned instead of using the Focus Setup
selections in the Experiment file.
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To skip analysis, and view thumbnail images and full resolution images that
display as each well is scanned, click the RESULTS tab when in the
ANALYZE tab. You can view scan results (images) at any time once they
have been imaged/saved to database. For more instructions on viewing scan
results, see Viewing Scan Details in Section 9.1.

If you want to analyze scans at another time, load the scanned images from
the HOME tab by clicking View and Analyze Scans.

The plate can be removed after scanning is complete. For instructions on
removing the plate from the instrument, see Chapter 10.

NOTE: After removing the plate, you cannot adjust the image
acquisition settings.

6.15.1 Stopping and Restarting a Scan

If you need to stop a scan that is in process, a progress bar displays current
progress at bottom of screen with a red box (Figure 97. Scan Progress Bar and
Stop button).

To stop a scan

Click the red stop button at the bottom middle of the tab.

Figure 97. Scan Progress Bar and Stop Button

After stopping a scan, you can only start a new scan, not resume the existing
scan.

To restart a scan

Click Start Scan in the SCAN tab. The new scan will be created with a new
timestamp.

Continue to Chapter 7, Analyze Tab.

6.16 Acquiring the Next Plate

After acquisition of a scan completes (and analysis if analysis of the scan was
performed), an acquire next plate option will appear at the top of the screen in
the RESULTS tab, allowing you to acquire another plate of the same plate profile
definition with the same experiment settings. This option allows you to skip steps
for loading additional plates if the user has several plates to acquire with the
same settings.

Figure 98. Acquire Next Plate

Welcome, Local Administrator m E

To acquire the next plate

1. Click Acquire Next Plate button (Figure 98). The Acquire Next Plate
dialog will appear.
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Figure 99. Load Next Plate Dialog

Scans the next plate with the same experimental settings.

Plate ID: | v

Plate Description:
(Optional)

Scan Description:
(Optional)

£3 =3

In the Load Next Plate dialog (Figure 99), make the following entries:

Enter Plate Details section:
— Plate ID — Enter plate ID

To edit Plate ID after performing a scan, see the Managing
@ Data chapter in the Celigo Cytometer Administrator Guide
(8001620) for details about renaming a plate.

— Plate Description (Optional) — Describe the plate
— Scan Description (Optional) — Describe the scan

In the Load Next Plate dialog, click Load.

use by another user, a prompt will be displayed notifying

,:§ If using a network database setup, if the plate is already in
the user that the plate is already in use.

If the experiment the previous plate used defined a Focus Type in Focus
Setup, a Would you like to perform auto focus registration? message box
appears (Figure 100) and continue to step 7, otherwise continue to step 8.

Figure 100. Perform Auto Focus Registration Message Box

he

Perform Auto Focus Registration? Léj

'el Would you like to perform auto focus registration?

5. Click Yes or No as follows:

Yes — All of the image acquisition settings, including any offsets and
focus registration settings that had been made in the Focus Setup dialog
box will be applied to the upcoming scan.

No — All of the image acquisition settings except the focus registration
settings made in the Focus Setup dialog box will be applied to the
upcoming scan. Selecting No will allow you to manually select Focus
Setup settings to be applied instead of those in the Focus Setup dialog
box. For details on setting up focus see Section 6.7 .4.
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3

NOTE: If you do not change the Focus Setup settings, you
can apply the saved settings later by clicking Start Scan in
the SCAN tab and clicking Yes in the resulting Your current
focus has not been registered message box. This will create
new settings that are close to or that match the saved
settings, depending on the well registered.

6. If the experiment the previous plate used a defined Plate Alignment Type in
Plate Alignment Setup, a Plate Alignment message box appears (Figure 101)
and continue to step 9. Otherwise continue to step 10.

Figure 101. Perform Plate Alignment Message Box

Perform Plate Alignment? [&J

lje] Would you like to perform plate alignment?

7. Click Yes or No as follows:

— Yes — A plate alignment will be performed, using the settings in the
experiment file.

— No — A plate alignment will not be performed.

If you clicked Yes, the system now performs a plate alignment.

8. A Load Plate message box (Figure 102) appears.

Figure 102. Load Plate Message Box

Load Plate

I_0] Click OK once the plate has been loaded.

0K Cancel

4

9. Carefully place a plate or flask onto the stage, using the following practices:

For a plate:

— Manually push the plate into the inner left corner of the plate carrier.

— Ensure that the plate is seated flat in the stage, with well position A-1 in
the upper-left corner of the plate as you face the front of the instrument.

For a T25 flask, petri dish, or slide:

— Insert the appropriate holder onto the stage. Load the sample into the
holder by pulling back the spring mechanism. Ensure that the sample is
seated flat. If the sample is a flask, ensure that the flask is inserted with
the cap toward the left side in relation to an operator in the front of the
instrument.
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For a T-75 flask:
— Load directly onto the stage with the cap toward the left side.
10. Click OK in the Load Plate message box.

The access door closes. If you had entered an Experiment menu selection,
the settings in the selection will be used.

The SCAN tab appears.

CAUTION: Do not reach into the Instrument while the
stage is in motion!

Keep clothing, jewelry, hair, and other loose materials
clear of mechanical components.
The Celigo cytometer contains moving mechanical
components that are capable of causing bodily harm.
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This chapter describes how to analyze scans to properly identify an object from
the background. You do this task in the ANALYZE tab (Figure 103).

make analysis selections for wells in the ANALYZE tab,

ig NOTE: After selecting Start Scan in the SCAN tab, you can
without waiting for the scanning of all wells to complete.

figures in this document, depending on the application you

i? NOTE: The displays you see onscreen may differ from the
have selected in Current Application.

Figure 103. ANALYZE Tab
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The image analysis workflow consists of two components: identification and
pre-filtering (Figure 104).

The identification parameters determine image segmentation — the process of
locating objects and separating them from the background into individual entities.
The pre-filtering parameters are used to filter the found objects to differentiate
cells based on their characteristics, such as size, shape, and intensity.
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Figure 104. Image Analysis Workflow

Raw Image Scan

General settings and Identification:
Locate objects and boundaries
The figure at the left shows a binary

(black and white) image of the segmented
objects (white) on the background (black)

Pre-filtering:

Filter objects to include and exclude
based on specific image-based criteria

7.1 ANALYZE Tab Definitions

Table 4 shows ANALYZE tab terms that are common to all Celigo applications.
For terms that are used in only some of the applications, see the applicable
application guide.

Table 4. ANALYZE Tab Definitions

Term Definition

AOI Area of Interest, typically a cell. An AOI is made up of features (see
Feature definition below).

Area Total area of all the AOI features in microns squared (utilized sub pixel
accuracy).
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Term

Definition

Feature

Represents one source of measurement and is the combination of two
channels:

e Channel from which segmentation mask is taken

e Channel from which we measure intensity

In most applications, by default, these two channels are the same one and
there is a one to one match between channels and features.

Field of Regard

The total area that can be seen without moving the plate, instead uses the
mirror galvanometers to pan around the area. This usually consists of
multiple fields of view. Max number of images is four by four.

Field of View

The total area that can be captured by the camera without any movement
from the plate or mirror galvanometers.

Form Factor

A shape descriptor measuring how close together (compact) portions of
the AOI are from one another. It is derived from the perimeter and area.
The value ranges between 0 and 1. A circular blob is most compact and is
defined to have a form factor measure of 1.0 (the maximum); a more
convoluted shape has a lower value.

Aspect Ratio

A ratio of the AOIs breadth to the AOIs length. The value ranges between
0and 1.

Intensity Average

Average of the pixel intensities. Will differ from Total Intensity / Area.

Smoothness

A measure of the evenness of an AOls contour. It is a ratio of the convex
perimeter to the true perimeter of a blob. The convex perimeter of any
rough blob is always shorter than its true perimeter. The smoothness
value therefore shows the degree to which a blobs convex perimeter is
smaller than its true perimeter. The value ranges between 0 and 1. A
completely smooth blob is defined to have a smoothness value of 1.0 (the
maximum), whereas any other blob has a value less than 1.0 because its
convex perimeter is shorter than its true perimeter.

__ True perimeter
Convex perimeter (shortest length)

Scan Area

A generic term referring to wells in well plates or predetermined areas in
flasks.

Total Intensity

Sum of the intensities of all pixels in the object.

X, Y Position

Coordinates within the well, reported in microns. The center of the well
marks the origin.

7.2 Viewing Scanned Images

When you view a scanned image, the image displayed is the image within a
single FOV (not an entirely stitched well, all or part of a well image fits within a
single FOV), or a single FOR (only certain applications enable support for
viewing a FOR). You view scanned images by using several of the same
interface navigation methods you used to view wells in Section 6.3.
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During this analysis phase, you also change the displays to show the effect of
your analysis settings on the scanned image.

To view scanned images

1. If a plate to be analyzed is not already displayed, display it per Selecting an
Individual Existing Scan in Section 5.4.

2. Change the image displayed in the right pane as needed by clicking a well in
the View/Select Scan Areas section (Figure 103 item A and Figure 105). The
resulting image appears at the same relative position and at the same
magnification level as the previously displayed image.

Figure 105. View/Select Scan Areas Section
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St for displayin:
0000659000 s image n -
« ..........' the right pane.

To hide or show the View/Select Scan Areas section

In the View/Select Scan Areas section (Figure 103 item A and Figure 105), do
any of the following as needed:

— Up arrow (*) — minimizes the plate map to see more of the image display
area.

— Plus sign (+) — increases the plate map size, useful for small well formats

— View button — when selected then select a well, will display the images
from that well in image display area

— Selection — when selected then select wells, will highlight wells yellow to
identify which wells will be analyzed

To change the appearance of the displayed image

Do any of the following as needed:

— To display the details for a FOV in the center display area, click the FOV
square in the small well view (Figure 103 item B)

— To re-center the FOV, click the target button in Image Controls (Figure
103 item C). See Centering an Onscreen Image in the ANALYZE Tab in
Section 7.12 for additional details.

— To zoom in, use the magnification slide bar (Figure 103 item D) or scroll
with the mouse.

— In the display image area (Figure 103 item G) move the image around on
the screen by clicking and dragging it.
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7.21 Using the Image Display and Graphic Overlay Buttons in the
ANALYZE Tab

The Image Display and Graphic Overlay buttons (Figure 103 item E and Figure
106) are two sets of buttons that allow you to view a scanned image in different
ways, as follows:

Image Display — Display or hide a channel, such as Live or Dead.

Graphic Overlay — Display or hide color overlays that highlight the objects that
the system has identified as cells in response to your analysis settings.

Using the Image Display and Graphic Overlay buttons does not change the raw
images.
7211 Turning the Image Displays and Graphic Overlays ON and OFF

When the ANALYZE tab first appears after scanning, the Image Display and
Graphic Overlay buttons are off (channels and segmentation not showing),
indicated by dark blue buttons in those two sections.

To turn the image displays and graphic overlays on and off

Click the Image Display and Graphic Overlay buttons to toggle them to the
alternate position.

Figure 106 shows examples of Image Display and Graphic Overlay buttons.

NOTE: The Image Display and Graphic Overlay button
names will differ according to the application you have
@ selected in Current Application, and in the Expression
Analysis application, depends on your Image Display
and Graphic Overlay customized settings

Figure 106. Image Display and Graphic Overlay Buttons

Light blue button
(shown here)
indicates that pe—— Dark, blue button
the button is Colony 1 Colony 2 Colony3 Well Mask (shown here)
the button is
Image Display Graphic Overlay not selected
(OFF)

Processing Preview button to change
how the image is being displayed

7.21.2 Selecting Colors and Overlays

You can select the color and shape of the graphic overlay that the system
displays around cells, using the Graphic Overlay section. You can also change
the pseudo-coloring of the images, using the Image Display section. You can
change the Graphic Overlay and Image Display selections for each application
channel and well mask.

To select the color of a graphic overlay

1. In the Graphic Overlay section (Figure 107), click the menu down arrow for
the feature (for example, Live or Target 1) to which you want to apply color.

The Graphic Overlay Settings appear (Figure 107).
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Figure 107. Graphic Overlay Settings
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2. Select the Color menu.

The color tools appear (Figure 108 A).

Figure 108. Color Tools
(A) Standard Colors (B) Advanced Custom Colors
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Color: |_F]

Display:
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E 255

Use the color tools as needed:

— Select a color.
— Select more colors with Advance button, Figure 108 A.

RGB (Red, Green, Blue) slide bars — Slide to increase color
saturation.

The graphic overlay changes to the selected color (Figure 108 B).

Figure 109. Purple Graphic Overlay

Graphic overlay identifies
objects that the system will
count as cells

To select the shape of a graphic overlay

1. In the Graphic Overlay section (Figure 109 above), click the menu down
arrow for the feature (for example, Live or Target 1) you want to apply the
graphic overlay shape.

The Graphic Overlay Settings appear (Figure 107 above).
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2. Select the Display menu.

The Display menu appears (Figure 110).

Figure 110. Display Menu

TR T TS T
Target 1 Target2? Target2 Well Mask
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Color: | NN -

Display: o Outline Mode

O Cutline Mode

-¢- Cross-Hair Mode

3. Inthe Display menu, select the type of display mode (shape) you want to
apply to the overlay.

Figure 111 shows an example of the changing of a Graphic Overlay from Outline
Mode to Dot Mode.

Figure 111. Selecting the Shape of a Graphic Overlay

Before Changing Graphic Overlay After Changing Graphic Overlay

To select the color of an image display

1. In the Image Display section, click the menu down arrow for the feature to
which you want to apply a color.

The Image Display Settings appear (Figure 112).
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Figure 112. Image Display Settings

T
Target 1 Target

Gain: 6
Background: O

Image:

Target 1 Image > |

2. Select the Color menu.

Chapter 7. ANALYZE Tab

The color tools appear. Color tools for the Image Display section are the same as
those available in the Graphic Overlay section (Figure 107). For details on how to
use color tools (Figure 106), see Section 7.2.1.2, above.

Figure 113 shows an example of the changing of an image display from White to
Chartreuse. In the example, Target 1 was selected in the Graphic Overlay as
Purple, and therefore you see a purple Graphic Overlay both before and after.

Figure 113. Selecting the Color of an Image Display

Before Changing Image Display

Target 1 in Image Display is
set to show a white image
display

Target 1 in Graphic Overlay Target 1 in Image Display is
is set to show a purple set to show a chartreuse
graphic overlay image display

To select other image display settings

After Changing Image Display

Target 1 in Graphic Overlay
is set to show a purple
graphic overlay

1. In the Image Display section (Figure 106 above), click the menu arrow for the
feature that you want to apply image display settings.

2. Make the following selections as needed:

Gain — Slide the slide bar to change the overall brightness of the image,

including background and objects.

Background — Slide the slide bar to reduce the background brightness of

the image.

Image menu — Selections vary according to the application selected in
Current Application. Original Image, Pre-Processed Image, Background
Image, Segmented Image (also known as binary image), and Well Mask
(Figure 112) are available in all applications. Additional selections are

available in specific applications.
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Figure 114. Image Menu

Criginal Image

Pre-Processad Image
Background Image
Segmented Image
Well Mask

Whenever you adjust an analysis parameter, it is useful to click on and
off the P (Processing Preview) button (shown in Figure 103 item E) to
toggle between the segmented (P turned on) and standard view (P
turned off). This helps you note the change in the segmented image to
better discriminate cells.

To select update settings

To update the segmented image and overlays as you make each selection,
displaying a progress wheel after you make each field entry, select Auto
Analyze (Figure 103 item F).

To update the segmented image and overlays only when you click Analyze,
deselect Auto Analyze.

The Auto Analyze checkbox is not selected by default.

7.2.2 Using the different display modes

The ANALYZE tab allows users to switch between Field of View, Field of Regard,
and Whole Well display modes for all confluence-based applications (e.g.,
Confluence, Colony, and Tumorsphere applications).

NOTE: Viewing of Pre-Processed Images in the ANALYZE Tab
@ will only work when viewing wells in FOV or FOR mode. If

Well mode is selected, this selection will not be displayed and
the Pre-Processed Images button is disabled.
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Figure 115. Display Modes
Plult -l- roR wel

7.3 Changing the Names of the Image Display and
Graphic Overlay Buttons in the ANALYZE Tab

You can change the Image Display and Graphic Overlay button names to
customized names in the ANALYZE tab.

NOTE: This functionality is available in the Expression
Analysis application only.

To change the names of the Image Display and Graphic Overlay buttons in
the ANALYZE tab

1. In the ANALYZE tab, click the Customize Application button (Figure 116).
Figure 116. Customize Application Button in the ANALYZE Tab

Application

|Target1+2+3 '|{T7|

The Customize Application dialog box appears.

2. The remaining steps are the same as in the SCAN tab. For instructions, see
Section 6.2.1.

7.4 Changing Application in the ANALYZE Tab

Users can change applications in the ANALYZE tab to another application with
the same number of channels or less as the current scan. Just select from the
dropdown list which is already filtered to show the valid applications and then the
analysis settings will update as well as the Image Displayers header.
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Figure 117. ANALYZE Tab Application Selection Change
HOME SETUP

Application

Target1 + 2 + 3

Cell Counting
Cell Secretion
Cell Viability
Celony
Confluence
DMA Synthesis
Embryoid Body
< Expression Analysis
Target 1
Target1+ 2
Target 1 + 2 (Merge)

Target 1+ 2 + 3 (Merge)
Target 1 + 2 + Mask
Target 1 + Mask
Invasion and Migration
Plate Reader
PS Externalization
Spheroid Analysis
Tumorsphere
Virology

NOTE: If switching to an application with fewer channels,
the channels at the end of the list are removed. Only those
channels that are used (assigned) are displayed to the user
in the image display area. Channels that were removed can
be added back in by changing channel assignments.

For instructions, see Section 7.5.

7.5 Changing Channel Assignments

When you change channel assignments, you are selecting which channels to use
and in what order. For example, if a scan was acquired with 3 channels, but you
realized your mask channel is not your last channel, channel assignment can
correct this. With channel assignment, you can change the order of those
channels. Likewise, if you switched to a 2-channel application, you could specify
which two of the three channels from the scan you want to analyze. You do this
in the ANALYZE tab.

To change the channel assignment for analysis

1. In the Application section (Figure 118 item A), expand the Channel
Assignment section by clicking on the expanding arrow.

Figure 118. Channel Assignment Control

Application =l

|Target1+2 '|{|}|

Channel Assignment Item A

2. For each channel listed for the application (left side), select the scan channel
you want to use (right side) by expanding the dropdown menu and selecting
the scan channel to use for the application channel.
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Figure 119. Application Channel Assignments

Channel Assignment @
Target 1: GFP ¥
Target 2: RFP =

Figure 120. Application Channel Assignment Selection

Channel Assignment (~)
Target 1: GFP i
Target 2: GFP

RFP
BF
- L] = — mm= —Erep——e Y

When the channel assignments change, the channel images, color, and
other display settings change in the image display area of the screen.

NOTE: After making a channel assignment change,
analysis settings are not reordered and remain in place.
6 The settings used to determine the identification of objects
in the images should be re-evaluated when and if a
channel assignment is performed.

7.6  Selecting Wells for Analysis

When you select wells for analysis, you are identifying which wells you want the
system to analyze. You do this in the ANALYZE tab.

To select wells for analysis

1. Inthe View/Select Scan Areas section (Figure 103 item A), click View.

2. Click Selection.

3. Click the wells that you want the system to analyze.

The displayed well colors indicate well scanning and analysis status as
follows:

Black — Scan has not yet completed (system is currently in the process
of scanning)

make analysis selections for wells in the ANALYZE tab,

i? NOTE: After selecting Start Scan in the SCAN tab, you can
without waiting for the scanning of all wells to complete.

Gray — Not yet selected for scanning
Green — Scan has completed, image saved to database

If a well is already selected, you must deselect it (click again to deselect)
to see the green indicator that image of that well is completed and saved

Yellow — Selected for analyzing
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To select FOV within well for analyses

When you select the specific FOV within the well for analysis, you are identifying
which segment you want the system to analyze. You do this in the ANALYZE tab.

1. Inthe View/Select Scan Areas section (Figure 121), click Select.

Note: The yellow overlay indicates the FOV has been selected. By default,
the entire well is selected.

2. Click on well segment you DO NOT want to scan.

Note: Deselected segments will turn grey. Deselected segments will not be
analyzed. Click on the segment again to reselect it, a yellow overlay will
appear over segment.

3. Click Start Analysis, when ready to analyze
Figure 121. Well FOV Selection

7.7  Selecting Analysis Settings

Perform the following steps to select analysis settings.

7.71  Selecting General Analysis Settings

When you select general analysis settings, you are defining how the system will
determine the area to be analyzed (the well mask).

To select general analysis settings

In the General section (Figure 122), make the following selections:

Figure 122. General Section

General
Merge:
Well Mask:
Well Mask Usage Mode: Automatic ¥
% Well Mask: | 100.000 2
Cell Concentraticn:
Sample Volume (uL): | 100,000 2

1. Well Mask — (recommended for Brightfield segmentation) — Applies a
boundary at the well edge so that the well edge (subject to distortion or plate
artifacts) is excluded from segmentation.
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2. Well Mask Usage Mode — Select one of the following to identify the area to
be analyzed:

Automatic (Default) — The system looks at the well to find the edge of
the well (looks for the local minima). This method is more accurate than
Original, but slower.

Original — The system uses the set mapped position for the edge of the
well, specified in the plate profile. This position is used for each well.
Therefore, if a well is not correctly aligned in the image area, parts of it
might undesirably be excluded from analysis. This method is faster than
Automatic, but less accurate.

3. % Well Mask — Sets the percentage of the well to be analyzed. Select 0
(none of the well is to be analyzed) through 150. Default is 100% (entire well
is to be analyzed).

4. Cell Concentration (cells/mL) — The system will display the cells per mL
(Figure 123). If not selected, the system will read NaN. To activate this
option, the % Well Mask (Figure 124) must also be selected.

Figure 123. Results Preview

Examples of the Well Mask Usage Mode settings for a 6-well plate are shown in
Figure 124.

Figure 124. Well Mask Usage Mode Selections

Automatic Original

— Well edge
that the
system
detected by
looking at
the well
itself

Well edge
that the
system
located
based on
the plate
profile
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7.7.2 Selecting Identification Analysis Settings

When you select identification analysis settings, you are defining, for each
channel, which objects in an image are to be included in the analysis.

In most applications, the identification analysis settings are applied separately to
each channel scanned.
To select identification analysis settings

In the Identification section (Figure 125), make the following selections, referring
to the applicable application guide for starting suggestions:

Figure 125. Identification Section

Identification

Channel: | Target 1 |
Algarithm: | Fluorescence z |
Intensity Threshold: i 2 IL_EE
Precision: | High b |
Cell Diameter (pixel): [10 =

Background Correction:

Separate Touching Objects:

1. Channel (field appears for applications that use multiple channels) — Select
the channel for which you want to enter analysis settings.

NOTE: Make sure that the Image Display and Graphic
Overlay selections match the Channel selection for which
6 you are setting identification analysis settings. This will

ensure that the entries you make in the identification section
will be applied to the correct channel (the channel being
displayed).

The system automatically changes the Feature Type menu selection to the
appropriate selection, based on the Channel selection. An exception is if you
have renamed either the Channel name or Feature Type name and the
names do not match.

2. Algorithm — Select Brightfield, Fluorescence, FL Confluence, Dark
Object, or Texture as follows:

Brightfield — The algorithm looks for objects with a bright center and dark
edges

Fluorescence — The algorithm looks for fluorescent objects (bright pixels
over darker background)

FL Confluence — The algorithm looks for large fluorescent objects (bright
pixels over darker background)

Dark Object — The algorithm looks for dark objects with no bright center

Texture - The algorithm looks for texture differences between the objects
found and the background areas.
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NOTE: The available selections in the Algorithm menu differ
@ depending on the application you have selected in Current
Application.

3. Intensity Threshold:

This feature marks individual pixels as object or background pixels,
resulting in a binary (segmented) image.

Smaller threshold values allow the identification of lower contrast cells
but increase the background noise that is detected.

Larger threshold values can be used for higher contrast objects, such as
non-adherent cells, and reduce the noise detected. Fewer pixels per
object are identified as threshold values are increased.

4. Precision — The highest precision setting uses the full resolution image for
segmentation, while lower precision values use increasingly smaller images.
Lower precision settings decrease analysis time but may not be appropriate
for very small objects.

5. Cell Diameter — Select a suggested approximate diameter (in pixels) of the
cell to be identified. Larger values will cause larger cells to be enhanced.
Smaller values will cause smaller cells to be enhanced.

6. Background Correction (For Brightfield lllumination only; background
correction using Fluorescence lllumination is only available in the Expression
Analysis applications) — Minimizes background variations by applying an
average value.

7. Separate Touching Objects — Applies a watershed algorithm to separate
touching objects. This setting is effective at distinguishing discrete cells
within tightly grouped clusters of cells.

7.7.3  Selecting Pre-Filtering Analysis Settings

When you select pre-filtering analysis settings, you are applying filter parameters
to objects that the Identification settings located. You do this for each channel.
To select pre-filtering analysis settings

In the Pre-Filtering section (Figure 126), make the following selections, referring
to the applicable application guide for suggested initial parameters:

Figure 126. Pre-Filtering Section

Pre-Filtering

Feature Type: GFP v
Cell Area (um?);

10} 10000 -2

el g ’J I

Cell Intensity Range:

o] 255 |5 ]
Min Cell Aspect Ratio: | 0000 24
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NOTE: The system automatically selects the appropriate
Feature Type if you have selected a Channel in the

@ Identification section. An exception is if the Channel and
Feature Type names do not match (which does exist for

specific applications).

1. Under Feature Type, select the appropriate application feature (channel) that
you are currently segmenting (for example, Live, Dead, or Total).

2. Do one of the following:
For individual cells, make the following selections:

— Cell Area — Defines (in squared pixels) the minimum and
maximum size of a cell in the plate. This option can be used for
filtering out debris and artifacts or filtering different cell types.

— Cell Intensity Range — Defines the minimum and maximum of
intensity values used to filter found objects. This option is most
useful in rejecting darker artifacts in high contrast cell counting,
such as non-adherent cells.

— Min Cell Aspect Ratio — Ratio of the AOls breadth to the AOls
length. A Min Cell Aspect Ratio of 1 is equal to a perfect circle; a
value lower than 1 corresponds to a more oval shaped object,
such as an adherent cell type of object.

For confluence: In the Cell Counting application, select the Min Cluster
Size. For details about Min Cluster Size, see the Celigo Cytometer Cell
Counting and Growth Tracking Application Guide (8001621).

3. (Optional) Save the settings if desired (See Saving an Experiment in the
ANALYZE Tab in Section 7.8) and then determine the next step by
continuing to Section 7.14.

7.8 Previewing Results

After having analyzed a selected region of a well, you can view what the end
measurement results would be for the analyzed area. To view these results,
press the Preview Results button near the bottom of the screen (Figure 127).
Pressing this button will toggle on the results preview (Figure 128). Pressing the
button again will hide the results preview.

Figure 127. Preview Results Button

[] Auto Analyze
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Figure 128. Results Preview
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7.9 Saving an Experiment or Project in the ANALYZE Tab

When you save an experiment to the database in the ANALYZE tab, you are
recording a snapshot of all the settings that currently exist in the SCAN,
ANALYZE, and GATE tabs.

When saving Projects in the ANALYZE tab, it records from the current session
the experiment settings, plate type and export options into a file for later re-use in
the HOME tab.

In the ANALYZE tab, when you save an experiment or project, you are saving it
to the database (not to your hard drive).

For an overview of the save button locations and functions in the various tabs,
see Section 6.10.

7.9.1 Saving an Experiment to the Database in the ANALYZE Tab

Save an experiment to the database in the ANALYZE tab using the Experiment
Save-to-the-Database button (Figure 129). The same way as in the SCAN and
RESULTS tabs. For detailed instructions, see Saving an Experiment to the
Database in the SCAN Tab, Section 6.10.1.1.
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Saving a Project to the Database in the ANALYZE Tab

Save a Project to the database in the ANALYZE tab using the Project Save-to-
the-Database button (Figure 129). The same way as in the SCAN and RESULTS
tabs. For detailed instructions, see Saving a Project to the Database in the SCAN

Tab, Section 6.10.1.1

Figure 129. Save-to-Database Buttons in the ANALYZE Tab
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7.10 Saving Analysis Settings in the ANALYZE Tab

In the ANALYZE tab, you can save analysis settings to either the database or the
hard drive. You can also create a set of new analysis settings.

For an overview of the save button locations and functions in the various tabs,

see Section 6.10.

7.101

Saving Analysis Settings to the Database in the ANALYZE Tab

To save analysis settings to the database in the ANALYZE tab

1. Inthe ANALYZE tab, in the Analysis Settings section, click the Save or Save
As button (Figure 130).
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Figure 130. Analysis Settings Save-to-the-Database Buttons

HOME SETUP SCAN

Application

[Target 1 + Mask

Channel Assignment

Analysis Settings

Current: | Untitled Analysis Settings 1

A Specify Settings Name dialog box appears (Figure 131), with the Folder
field displaying the default entry (logged-in user folder).

Figure 131. Specify Settings Name Dialog Box

A Specify Settings Name

Settings Mame: ‘ |

Folder: Qg LAdmin =

QK will be enabled when a unigue name is provided. 0K ﬁ

2. Inthe Settings Name field, enter a name for the analysis settings.
If the settings name is unique, the OK button becomes available.

3. In the Folder field, select a different destination folder for the settings file as
needed.

4. Click OK.
The system saves the settings name.

The system saves the analysis settings that you have entered at this point
under the Analysis Settings name you created. The Analysis Settings name
now appears in the Current field for future selection.

A color outline appears around the selected wells. The color of the outline is
associated with the current Analysis Settings (Figure 132).

Figure 132. Analysis Settings Current Field Color Setting
Analysis Settings )

Current: ( Untitled Analysis Settings 1 ) v|

Individual wells can be analyzed using different settings, as illustrated in
Figure 133. The figure shows an example of wells marked with analysis
setting colors. You can select the analysis setting for wells by selecting the
Analysis Settings button and then click on any well. This will associate the
well with the current analysis setting.
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Figure 133. View/Select Scan Areas Section with Analysis Setting Colors
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7.11 Exporting Analysis Settings to the Hard Drive in the
ANALYZE Tab

When you use the ANALYZE  tab to export analysis settings, you are
exporting the analysis settings to a hard drive in XML format.

settings in XML format. See the Managing Settings chapter

ig NOTE: You can also use the Data window to export analysis
of the Celigo Cytometer Administrator Guide (8001620).

To export analysis settings to the hard drive in the ANALYZE tab

1. In the Analysis Settings buttons at the top of the ANALYZE tab, click the
Analysis Settings Export button (Figure 134).

Figure 134. Analysis Settings Save-to-the-Hard-Drive (Export) Button

Analysis Settings M‘
h Y|

Untitled Analysis Settings 1

2. The Export dialog box appears (Figure 135).
Figure 135. Export Dialog Box

 Export X

1+ » ThisPC » Documents » Celigo » Settings v & Search Settings »

2 This pC A Name Date modified Type Size

¥ 3D Objects
[ Desktop

%] Documen ts
¥ Downloads

b Music v

Mo iterns match your search.

File name: ~

Save astyper Celigo Analysis Settings (*.cas) v

3. In File name, type a name for the file you are exporting.
4. Click Save.

8001619 Celigo® Cytometer User Guide Rev M Page 97



Chapter 7. ANALYZE Tab

7.11.1 Creating New Analysis Settings

You can create a new set of analysis settings to use for analysis. A listing for the
new settings will be available in the Current menu.
To create new analysis settings

1. In the ANALYZE tab, in the Analysis Settings section, click the New
Analysis Settings button (Figure 136).

Figure 136. New Analysis Settings Button

Analysis Settings w

Current: Untitled Analysis Settings 1 v‘

The New Analysis Settings dialog box appears (Figure 137).
Figure 137. New Analysis Settings Dialog Box

I"Ne.:?.v.ﬂnalysiiet.ti g

Analysis Settings Type: |Default Settings

2. In Analysis Settings Type, make one of the following selections:

Default Settings — Creates a set of analysis settings with the applications
default values.

Settings Copied from Current Analysis Settings — Creates a set of
analysis settings that is a duplicate of the current settings.

3. Click OK.

In the Current menu, a listing appears for the newly created settings.

7.12 Centering an Onscreen Image in the ANALYZE Tab

You can center an onscreen image in the ANALYZE tab. Doing this does not
change the raw images.
To center an onscreen image in the ANALYZE tab

In the Image Controls section (Figure 103 item C above and Figure 138), click
the Center Image icon.

Figure 138. Image Controls in ANALYZE Tab

Center Image Icon

Save Image Icon

Export Image Menu for
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7.13 Exporting an Onscreen Image or Individual Channel
Image in the ANALYZE Tab

In the ANALYZE tab, you can export a selected well image as seen onscreen (do
a screenshot) or for an individual channel. The export includes any applied
pseudo-coloring and/or graphic overlays displayed.

To export an onscreen image in the ANALYZE tab

1. In the Image Controls section (Figure 103 item C and Figure 138 above),
click the Export Image Menu (defaults to Displayed Image) to the left of the
Save Image icon, and select either Displayed Image or a channel (Figure
140).

Figure 139. Export Image Menu in the ANALYZE Tab
Export Image Menu

Selections for Expression
Analysis Application

—_—

2. Click the Save Image icon.

The remaining steps for exporting the image are the same as exporting the same
type of image in the RESULTS tab, with the following exception: In the ANALYZE
tab, select from multiple selections in the Displayed Image menu to the left of the
Save Image icon (Figure 138). For detailed instructions, see Exporting an
Onscreen Image in the RESULTS Tab in Section 9.7.3.

7.14 Determining the Next Step

Do one of the following:

— If you want to select a user-defined population within the scanned population,
perform this gating task by continuing to Chapter 8, GATE Tab.

— If you do not want to perform gating now, start the analysis by clicking Start
Analysis at the bottom right of the ANALYZE tab and then skip to Chapter 9,
RESULTS Tab. For more details on starting analysis, see Section 7.14.1.

7.14.1 Analyzing a Scan in the ANALYZE Tab
You analyze a scan in the ANALYZE tab.

To analyze well results in the ANALYZE tab

To perform analysis and then create a new scan result, click the Start Analysis
button (Figure 140).
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Figure 140. Start Analysis Button in the ANALYZE Tab

The RESULTS tab appears with the results from the analysis. You can delete
scan results at any future date. For instructions on deleting scan results, see the
Celigo Cytometer Administrator Guide (8001620).

71411 Stopping Analysis
If you need to stop analysis or re-analysis that is in process (green progress bar
displayed), you can stop it in any tab.
To stop analysis
Click the red stop button at the bottom right side of the tab (Figure 141).
After stopping analysis, you can only start a new analysis.

Figure 141. Analysis Progress Bar

: i| RO ANl

7.14.1.2 Restarting Analysis
After stopping analysis, you can only start a new analysis. You can start analysis
in the ANALYZE or GATE tabs.
To restart an analysis

Click Start Analysis (Figure 141). A new scan result will be created with a new
timestamp.
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8. GATE Tab

The GATE tab (Figure 142) allows you to specify classification settings that are
used after feature analysis. After making these selections, you can view cells
belonging to various classes for an entire well (one at a time) for evaluation
purposes. For correct analysis, some applications require that you make GATE
tab entries.

This chapter is presented in the order in which users typically performs tasks.
Figure 142. GATE Tab
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8.1 GATE Tab Definitions

There are four main elements used during GATE tab tasks:

Plot — A graphic representation of the data the system collects during image
acquisition and analysis.

Gate — Region that a user defines within a plot, for the purpose of system
analysis.

Population — The outcome of a gate.
Class — A population for which data will be reported on the RESULTS tab.

For an additional list of GATE tab terms common to all Celigo applications, see
ANALYZE Tab Definitions in Section 7.1. The list of terms is the same for both
tabs. For terms that are used in only some of the applications, see the applicable
application guide.
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8.2 Selecting Wells for Classification

When you select wells for classification, you are displaying wells for creating
plots, gates, and assigning classes.

To select wells for classification

1. Inthe View/Select Scan Areas section (Figure 142 above), click View.

2. The remaining steps are the same as in the ANALYZE tab. For instructions,
see Section 7.2.

8.3 Creating a Plot

Create plots to isolate subsets of data for analysis. A plot can be either a
histogram or scatter plot.

35

NOTE: While displaying plot selections, toggle the Image
Display and Graphic Overlay buttons in the GATE tab as
needed to view the populations you want to select. Use these
buttons the same way as in the ANALYZE tab, with the
exception that a Processing Preview (P) button is not used in
the GATE tab’s Image Display buttons. For details about using
the Image Display and Graphic Overlay buttons, see Section
7.2.1. Using these buttons does not change the raw images.

To create a plot

1. Select a well per Section 8.2.
2. Click the Plots button.
The Plot Populations pane appears.

3. Inthe GATE tab’s Plots view, in the Plot Controls, click the green (+) Add
Plot button (Figure 143).

Figure 143. Add Plot Button

GATE

RESULTS

g |

The Add Plot dialog box appears (Figure 144).
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Figure 144. Add Plot Dialog Box

® AddPlot
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2. Pick a plot type: Scatter
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4. Make selections in the following fields (Figure 145):

Figure 145. Selecting a Plot Type

Chapter 8. GATE Tab

& AddPlot
1. Pick a source population:
2. Pick a plot type:

3. Pick plot parameters:
Parameter 1 (X-Axis):

Parameter 2 (Y-Axis):

& Add Plot
ALL (Total) ) 1. Pick a source population: | ALL (Total)
Histhpgram i 2. pick a plot type:
Histogram
Scatter 3. Pick plot parameters:
Parameter 1 (X-Axis):
Parameter 2 (Y-Axis):

Histogram

Histogram
Scdver

Pick a source population — Select the name of a population that you want
to display. A population is the outcome of a gate. The population names are

ALL, Pop 1, Pop 2, etc.

— ALL means all data points (objects). ALL is the default population that
the system assigns to all the data points (objects) in the segmentation
result from the ANALYZE tab.

— For the first plot, only ALL (Total) is available for selection. This means
that the class called Total has been assigned to the population called
ALL. In other words, ALL (Total) means that the ALL population is called
Total. The syntax of ALL (Total) is shown in Figure 146.

Figure 146. ALL (Total) Syntax

AlLL (Total)
Population Class

Pick a plot type:
— Histogram Plot
— Scatter Plot

Pick plot parameters:

— If you want a histogram plot to display, make a selection in the
Parameter 1 field (Figure 147) only

— If you want a scatter plot to display, make a selection in both the
Parameter 1 (x-axis) field and Parameter 2 (y-axis) field
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Figure 147. Add Plot Dialog Box Parameter 1 Menu Selections

& AddPlot
1. Pick a source population: ALL (Total) »

2. Pick a plot type: Scatter

3. Pick plot parameters:

Parameter 1 {X-Axis):

X Position (pm)
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Parameter 2 (Y-Axis):

5. Click OK.
A histogram plot (Figure 148) or scatter plot (

Figure 149) appears, and is listed in the clickable plot selection list below the
plot.

The plot selection list below the plot shows the name of plot, source
population for the plot, and the axes visible on the plot.

NOTE: The time required for the system to categorize each object
and/or cell is determined by the size of the well and the number of
segmented objects in each well.

Figure 148. Histogram Plot
0y

Area (um’) Histogram
40

In this example, the user has
requested one plot so far;
therefore, one plot is listed here.

I
Y Axis
10
Plot Selection List
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Figure 149. Scatter Plot
RFP: Mean Intensity vs. GFP: Mean Intensity
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8.3.1  Creating a Second or Subsequent Plot

You can create a new plot at any time after creating the first one.

To create a second or subsequent plot

Perform the same steps as described in Creating a Plot, Section 8.3, with the
following exception: When completing the Pick a Source population field:

If you have not yet selected any gates for the existing plot (described in Creating
a Gate 8.6), only ALL will be available for selection.

If you have selected any gates for the existing plot, by default the system selects
the most recent population you created.

In the following example (Figure 150), the most recent gate that the user created
has output called Pop 1. Therefore, when creating a second plot, the system has
defaulted to Pop 1. In the Pick a source population menu, select any listed
population.

Figure 150. Add Plot Dialog Box

® AddPlot

1. Pick a source population: ALL (Total)

2. Pick a plot type: Scatter
3. pick plot parameters:
Parameter 1 {X-Axis): X Position (um)

Parameter 2 (Y-Axis): ¥ Position (um)

[ ox ) conci|
The plot name, color, and class information appears in the Plot Populations

pane. The system assigns a plot number using the next consecutive number
available.

8001619 Celigo® Cytometer User Guide Rev M Page 105



Chapter 8. GATE Tab

8.3.2 Resizing the Display Panes

You can resize the display panes located to the left of the View / Select Scan
Areas section. Resizing the display pane will not change the plotted data, it is
only for viewing purposes.

To resize a plot

1. Place the mouse cursor over the lower right corner of the display panes until
an angled double-headed arrow appears ( \ ) in circled area in Figure 151.

In Figure 151, the display pane is indicated by a red dashed outline.
Figure 151. Resizing the Display Panes
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2. Drag the corner of the display pane to adjust plot viewing size and shape.

8.3.3 Magnifying a Plot Size (Zoom)

You can magnify the appearance of a plot (zoom in on it) for easier viewing. This
action is not to change the plot data, but is only for viewing purposes.

To magnify a plot size (zoom)

Click the plot and then scroll with the mouse scroll wheel.

The displays include the following indicators:

A purple line appears along each plot axis to indicate which portion of the sample
(AQIs) you are viewing (Figure 152). When the plot shows the entire sample, the
purple lines do not appear.

In histogram plots, the closer that you magnify (zoom), the lower the bin count
and therefore the lower the height of the histogram plot bars.
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Figure 152. Area of Interest Indicator Lines
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8.3.4 Panning (Dragging) a Plot
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When you pan a plot, you are dragging it to control which area of data is currently
in view. This action is not to change the plot data, but is only for viewing
purposes.

To pan a plot

Click anywhere inside the axes anywhere on the plot, and then press the mouse
scroll wheel down and drag the cursor.

Changing a Plot

You can change various properties of a plot. When you perform these tasks, you
are changing the display of the plot, not the listed selections themselves.

Changing Plot Parameter Selections

8001619 Celigo® Cytometer User Guide Rev M

You can change the plot parameter selections that you had made when creating
a plot. If you do this, any existing gates on the plot will be deleted and any plots
or logical populations that are dependent on the output populations that are
defined by the gate will be reassigned to the source population of the plot.

To change plot parameter selections

1. Inthe GATE tab’s Plots view, click the plot for which you want to change the
parameters.
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2. In the plot control buttons (Figure 142 above), click the Modify Plot Input
Parameters button (Figure 153).

Figure 153. Modify Plot Input Parameters Button

Gk ok s

The Modify Plot dialog box appears (Figure 154).
Figure 154. Modify Plot Dialog Box

Modify Plot =
1. Pick a source population: | ALL (Total) hd
2. Pick a plot type: Histogram Plot

3. Pick plot parameters:

Parameter 1 (¥-Axis): ¥ Position {(um) v|

Parameter 2 (Y-Axis):

3. In Pick plot parameters, select the new parameters to be plotted.

If you are changing the parameters of a histogram plot, you can make a
selection in the Parameter 1 field only

If you are changing the parameters of a scatter plot, you can make a
selection in both the Parameter 1 field and Parameter 2 field

4. Click OK.

NOTE: If the parameters are changed, any existing gates on
the plot will be deleted and any plots or logical populations
@ that are dependent on the output populations that are defined
by the gate will be reassigned to the source population of the
plot.

8.4.2 Modifying Plot Display

You can change the plot settings that you had made when creating a plot. You
may change things like the plot axes for both histograms and scatter plots, but
you may also adjust the size, shape, and color of the data points in scatter plots.
To change plot settings
1. Display the plot by clicking the Plots button.

The Plot Populations pane appears.

Display the plot for which you want to change the plot settings.

Click the plot.

In the plot control buttons (Figure 142 above), click the Modify Plot Settings
button (Figure 155).
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Figure 155. Modify Plot Settings Button

The Plot Settings dialog box appears (Figure 156).

Figure 156. Plot Settings Dialog Box
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5. Make the following changes as needed in the X Axis Options and/or Y Axis
Options sections (Figure 156):

Title — Changes the plot Axis title

Minimum and Maximum values:

— Auto — Resizes the plot to the minimum and maximum automatic values
— Fixed — Resizes the plot to the minimum and maximum fixed values
— Field entry — Enter a value for resizing

Interval — Specifies the axis intervals as follows:

— Auto - Displays minimum and maximum automatic values

— Fixed — Displays minimum and maximum fixed values

— Field entry — Enter a value for resizing

Logarithmic scale — Displays a logarithmic plot view

— Base — Enter a base value for the logarithmic scale

Axis Reset button — Click to reset the axis to automatically calculate the
bounds

6. Make any changes as needed in the Scatter Plot Options section (Figure
156):

Shape — Changes the shape of the individual plot data points between an
Ellipse and a Rectangle
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Size — Changes the size of the plot data points from smallest (far left) to
largest (far right)

Color — Changes the color of the plot data points

8.4.3 Copying a Plot to the Clipboard

You can copy the current content of all plots in the plot view onto the clipboard.
The image of the plots can be pasted into other applications. This activity will
copy exactly what is displayed, at the current magnification and resolution. This
including any orange selection border.

To copy a plot view to the clipboard

1. Click the Plots button.

2. In the plot view mode buttons (shown in Figure 142), click the 1 or 4 to
display the content you want to copy as follows:

Click 1 to view/copy a single plot

Click 4 to view/copy all of the displayed plots (4 plots are visible at any
one time)

For additional instructions on changing the plot view, see Changing the
Plot View in Section 8.17.

3. In the plot control buttons (Figure 142 above), click the Copy Plot View to
Clipboard button (Figure 157). Now you can paste the image into a program
that will accept images, such as Microsoft Word.

Figure 157. Copy Plot View to Clipboard Button

Figure 158 shows the portion of the displayed GATE tab that will be copied to

the clipboard (when 4 plots are visible)
Figure 158. Plot View Copied to Clipboard

2 i Red Object: Mean Intensity vs. Green Object: Mean
70 Area (unr’) Histogram - Inensin !
5 2 250 £
s | >
50 g 200
£ 4 § 150
g2 30 =
3 £ 100 ¥
20 £ -
10 s 50 l
o] B, I
0 50 100 150 200 250 300 350 0 50 100 150 200 250

Area (um?®) Green Object: Mean Intensity
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8.5 Deleting a Plot

You can delete a plot. Plots or logical populations that are dependent on the
output populations defined on the deleted plot will be reassigned to the source
population of the plot.

To delete a plot
1. Click once on the plot to select it.

If a 4-plot view is displayed, an orange border appears around the selected
plot.

2. In the plot control buttons (Figure 142 above), click the Delete Plot (X) button
(Figure 159).

Figure 159. Delete Plot Button

G -

L % i

CAUTION: Be sure to select the correct Delete button. The
A Delete Plot button is on the right side of the Plot. The Delete
Gate button is further left.

NOTE: Any plots or logical populations that are dependent
@ on the output populations that are defined by the gate you

are deleting will be reassigned to the source population of
the plot.

8.6 Creating a Gate

A gate is an area that you define to isolate subsets of data. You can create one
or more gates on a plot.

The output of a gate on a plot is a concrete population, also simply called a
population. In addition to concrete populations, you can define logical populations
based on combinations of concrete and/or logical populations. For instructions on
defining a logical population, see Section 8.11.1.

8.6.1 Creating a Gate on a Histogram Plot

Create a gate on a histogram plot using the gate selection tools for histogram
plots (Figure 160).

Figure 160. Gate Selection Tools for Histogram Plots

Arrow Splitter Range

Arrow tool — Use to select the current gate to modify its position, size, or
shape, or to delete it

8001619 Celigo® Cytometer User Guide Rev M Page 111



Chapter 8. GATE Tab

Splitter tool — Adds boundary lines between populations

Range tool — Creates one or more areas to select a range of values

To create a gate on a histogram plot
1. Click the splitter or range tool.

2. If you selected the splitter tool: Click the cursor arrow on area of interest in
the plot.

When you have completed the selection process, a single red line
appears in the middle, two (or more if more splits are used) colors are
displayed, and a Pop section appears for that population in the Plot
Populations pane (Figure 161).

3. If you selected the range tool: Click the cursor arrow on area of interest in
the plot and drag cursor over it.

When you have completed the selection process, a colored, shaded area
appears with a red colored line on each side of the selected area, and a
Pop section appears for that population in the Plot Populations pane
(Figure 161).

The shading color on the plot corresponds to the Color field for that
population in the Plot Populations pane. The same color is shown in the color
overlay on the image.

The data in the Populations view updates in real time as you select or
change the selection area in the Plots view.

Figure 161 shows a histogram plot with four subpopulations selected using
the splitter tool multiple times.

Figure 161. Splitter Tool Selections Made on a Histogram

Gate Settings

ksl e

X Position (um) Histogram

Counts
@
S

50

0
4000 -2000 0 2000 4000
X Position (pm)

n‘ Plot 1 - ALL: X Position (um) Histogram

“\ Plot 2 - ALL: ¥ Position (um) Histogram

Plot Populations
| Pop 3

| ot [

Figure 162 shows a histogram plot with one subpopulation selected using the
range tool.
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Figure 162. Range Tool Selections Made on a Histogram

Gate Settings

[Piots] Populations Classes Results |

| i

X Position (um) Histogram

6.0

5.0

40

3.0

Counts

20

1.0

0.0
~4000 -2000 0 2000 4000
X Position (um)

|all] Plot 1 - ALL: X Position (um) Histogram ]
Ez]] Plot 2 - ALL: ¥ Position (um] vs. X Position (um) ]

Plot Populations

[Pop 1 |
coor | - |
Classes: [ Total

8.6.2 Creating a Gate on a Scatter Plot

Create a gate on a scatter plot using the gate selection tools for scatter plots
(Figure 163).

Figure 163. Gate Selection Tools for Scatter Plots

Arrow Rectangle Polygon
Quadrant Ellipse

Arrow tool — For selecting the current gate to modify its position, size, or
shape, or to delete it

Quadrant tool — Creates a four-quadrant gate

Rectangle tool — Creates one or more square or rectangular gates
Ellipse tool — Creates one or more circular or elliptical gates
Polygon tool — Creates a free-form gate

To create a gate on a scatter plot
1. Click one of the four tools (Quadrant, Rectangle, Ellipse, or Polygon).
2. Click on area of interest in the plot and drag cursor over it.

When you have completed the selection process, a colored, shaded area
appears, and a Pop section appears for that population in the Plot
Populations pane.
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The shading color on the plot corresponds to the Color field for that
population in the Plot Populations pane. The same color is shown in the color
overlay on the image.

The data in the Populations view updates in real time as you select or
change the selection area in the Plots view.

3. Inthe Plots tab, in each Pop section, select any available Classes
checkboxes that you want to associate with the population.

Figure 164 shows a scatter plot with three subpopulations selected using the
scatter plot tools. The figure also shows the Classes checkboxes selected for
each population.

Figure 164. Tool Selections Made on a Scatter Plot

Gate Settings D0 B
L0 (S DN

Y Position (ym) vs. X Position (um)
0

Pop11 —J% |
-2000

Y Position (um)

2000

Pop 10

4000
-4000 -2000 0 2000 4000

X Position (um)

[all] Plot 1 - ALL: X Position (um) Histogram

‘“‘ Plot 2 - ALL: Y Position (pm) Histogram
\m‘ Plot 3 - ALL: Y Position (um) vs. X Position (um)

Class 1 has been Plot Populations
selected for Pop 10 —| _Tn, 10

Color [~

Classes: [ Toral

Class 2 has been | | [pop 1
selected for Pop 11— || |coor | M - |

Classes: Total

Figure 165 shows a scatter plot with four subpopulations selected using the
quadrant tool.

Figure 165. Quadrant Tool Selections Made on a Scatter Plot

Gate Settings DG &

¥ Position (um) vs. X Position (um)

-4000

-2000

¥ Position (um)

2000

4000 -2000 0 2000 4000
X Position (um)

[EE]] Ptot 1 - ALL: ¥ Position (um) vs. X Position (um) |
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8.7 Changing a Gate

8.7.1 Changing a Gate with a Mouse

You can move or change the shape of a gate with the use of a mouse.

To change a gate

1. In the gate selection tools (Figure 142 above), make sure that the Arrow tool
is selected.

2. Click once on any part of the plot (histogram plot or scatter plot) to select it.
A thick border appears around the plot.
3. Do any of the following as needed:
To resize an area, click the gate border and then click and drag.

To move an area without resizing it, click and drag inside the gate
border.

Changing the gate area of a plot automatically changes the plots,
populations, and classes that you have associated with it (made
dependent on it).

In the example in Figure 166, dragging the gate on Plot 1 caused the
system to update Plot 10 in real time.

Figure 166. Changing the Gate on a Source Plot Changes Any
Dependent Plots

" Area (um’) Histogram e et Mo nensty v Green Object Mean |
o z
sof—1 ! £ 8
e a ! ! g
Source Plot % 3 i ! f
(Plot 1) of—| £ ———— Dependent plot (Plot 10)
ol | 3 ] - dynamically updated after
0550 100 150 200 250 300 330 || %0 so 100 150 200 250 dragging the gate on the
Area (um®) , Green Object: Mean Intensity source plot (Plot 1)
alll Plot 1 - ALL: Area (um?) Histogra

£7]l Plot 2 - Pop 1: Red Object: Mean Intensity vs. Green Object: Mean Intensity

8.7.2 Changing a Gate with Explicit Values
You can move or change the shape of a gate with explicit values.

To change a gate

1. In the gate selection tools (Figure 166 above), make sure that the Arrow tool
is selected.

2. Double click on the area in the plot covered by the gate you want to modify.
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3. An Edit Gate Bounds dialog will appear. Modify the values in this dialog to
the new values you want to have for the gate and click OK to perform the
modification. Click Cancel to keep the gate bounds at the current settings.

Each gate will have a different dialog appear to modify the gate bounds. The
following section summaries the options available for each gate:

Splitter — The dialog for modifying splitter gates allows you to modify all
splitters for the plot at once. Each splitter contains a single X value that is
limited by the bounds of the splitter before and after it (see Figure 167 and
Figure 168 below).

Figure 167. Splitter

HOME SETUP SATE RESULTS

Gate Settings

(

Eﬁlw

X Position (um) Histogram

L
500 i ]

300

250
¥ Edit Gate Bounds

200 X min: | -2405.595 5]

X max: | 531468 5]

150

Counts

100

50

-4000 -2000 0 2000 4000
X Position (um)

|all] Plot 1 - ALL: X Position (um) Histogram ]

[all] Plot 2 - ALL: Y Position (um) Histogram ]
|EE]] Plot 3 - ALL: Y Position (um) vs. X Position (um) ]

Plot Populations

Pop 12

coor: | - |
Classes: [ Total

Pop 13

Color: [~
Classes: [ Total
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Figure 168. Rectangle

U
HOME SETUP GATE RESULTS

Gate Settings (5 == R

—
B REEEG B

Y Position (m) vs. X Position (um)

-4000

-2000
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Y Position (um)
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2000

[ox | cancel

000 -2000 0 2000 4000
X Position (m)

\iﬂ Plot 1 - ALL: X Position (um)

al] Plot2 - ALL: ¥
[E] prot 3 - ALL: ¥
[EZ]] Plot 4 - ALL: ¥ Position (um) vs. X Position (um)

m) Histog

um) vs. X

Plot Populations

| Pop 14 |

Color: [~]

Range — The dialog for modifying a range gate allows you to modify the X
minimum and maximum values of the gate.

Quadrant — The dialog for modifying a quadrant gate allows you to modify the
X and Y coordinate of the gate.

Rectangle — The dialog for modifying a rectangle gate allows you to modify
the X minimum and maximum and Y minimum and maximum values of the
gate.

Ellipse — The dialog for modifying an ellipse gate allows you to modify the X
minimum and maximum and Y minimum and maximum values of the gate.

@ NOTE: Explicit value modification of gates is not supported
for polygon gates.

8.8 Deleting a Gate

You can delete a gate from a plot. When you do this, any plots or logical
populations that are dependent on the output populations that are defined by the
gate being deleted will be reassigned to the source population of the plot.

To delete a gate

1. In the gate selection tools (Figure 142 above), make sure that the Arrow tool
is selected.

2. Click once on the gate to select it.

If you are changing a gate on a histogram plot, a thick border appears around
the plot. If a scatter plot, a border with squares appears around the plot.

3. In the gate selection tools, click the Delete Gate (X) button (Figure 142
above, Figure 169 and Figure 170).
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Figure 169. Delete Gate Button for a Scatter Plot

Gate Settings M’ EI

Figure 170. Delete Gate Button for a Histogram Plot

Gate Settings S
S

CAUTION: Be sure to select the correct Delete button. The
Delete Plot button is further right.

NOTE: Any plots or logical populations that are dependent
@ on the output populations that are defined by the gate you

are deleting will be reassigned to the source population of
the plot.

8.9 Viewing Population Details

You can view the following types of population details:

Name — Name of the plot. Allows for editing by clicking in the text box and
changing the name.

Source — If the population was created by a gate, the name of the plot that
the gate is defined within is displayed. If the population is a logical
population, the logical expression that defines the population is displayed.

Statistics — Average, Standard Deviation, Min (Low) and Max (High) value for
each of the available parameters in a single well.

Count — The number of items in the population.
Object Level Data — The values for each of the available parameters for each
object in the population.

To view population details

1. Click the Populations button.

The All Populations pane appears with a list of all existing populations
(outputs of gates).

2. Inthe All Populations pane, locate the population name for which you want to
view the details, and click anywhere on the title bar for that population bar or
inside that section.

The selection highlights and a Selected Population pane will appear for the
selected pane, with the Population Details.

In the example in Figure 171, the user wants to view the details for Pop 8
population and therefore has selected the Pop 8 pane.
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Figure 171. Viewing Population Details

Plots Populations

Gate Settings (%= =R

bl
.
&
=
(]

ppllation: | Pop 11

Mame: |Po:11

Source: |.°|::|:‘ Plot 3

color: | |

Classes: 7 Total
Statisti Unt: 380
i v

Name Average S

Object Level Data

X Position (um) ¥ Position {um) Area (um’)

For instructions on viewing the data associated with a selected object (cell) and
vice versa, see Viewing Object-level Data in Section 8.14.

8.10 Changing the Color for a Population

You can change the color that represents the population on the plot and in the
Graphic Overlay display.

To change the color for a population

1. Click the Populations button.

The All Populations pane appears with a list of all existing populations
(outputs of gates).

2. In the All Populations pane, locate the population name that has the color
you want to change.

3. Click the Color menu (Figure 172) next to the color you want to change.
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Figure 172. Changing the Color for a Plot Population

Population 'Details (F]

Population: | Pop 11 -

MName: |F‘a:| 1

Source: | Plot: Plot 2

coor: - )

Classes: ] Total

Statistics Count: 380

4. In the resulting color tools display, select a different color.

Use the color tools for selecting the color of a population the same way that
you use them for selecting the color of an image display in the GATE tab and
other tabs. For the details on using the color tools, see Selecting Colors and
Overlays in Section 7.2.1.2.

8.11 Changing a Population Name

You can change the name of a population (the output of a gate) to help you
distinguish population names from each other.

To change a population name

1. Click the Populations button.

The All Populations pane appears with a list of all existing populations
(outputs of gates).

2. Inthe All Populations pane, locate the population name you want to change,
and click anywhere on the title bar for that population bar or inside that
section.

The selection highlights and a Selected Population pane will appear for the
selected pane, with editable fields.

In the example in Figure 173, the user wants to change the name of the Pop
8 population and therefore has selected the Pop 8 pane.

Figure 173. Changing a Population Name

Population Details [F]

Population: | Pop 11 =

MName: |F‘o.-:|11 . >

Source: |Plot: Plot 3

color: | I - |

Classes: —

Statistics Count: 380

3. Inthe Name field, type the desired name for the population.
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8.11.1 Defining a Logical Population

Population Names

Yo

u can assign an identity to a population set, called a logical population. To do

this, you make syntax selections, such as AND, OR, XOR, and NOT. The newly
defined logical population is added to the list of existing populations.

One use for logical populations is to define a logical population as the sum of
multiple populations. You can then assign a class to that group of populations.

To
1.

define a logical population
Click the Populations button.

The All Populations pane appears with a list of all existing populations
(outputs of gates).

At the top of the All Populations pane, click the Add Logical Population
button (+) (Figure 174).

Figure 174. Add Logical Population Button

Ga

Population Details :

Population: | ALL

te Settings A )

Name: |ALL

Source: ‘ None

color: N - |

Classes: Total

The New Population dialog box appears (Figure 175).

Figure 175. New Population Dialog Box

Mewe Population ]|
Name:  [P200rp22 |

Expression: | Pop 20 O Pop 22 |

ALL - | |anD |

Pop 20 [ or |

Pop 22 —

- ~| |x0R] Syntax Options
| Backspace |

o ) Cancer

Fill in the Name field by typing a name for the logical population, such as P20
or P22.

Fill in the Expression field as follows:

a. Click in the Expression field.

b. In the bottom left pane, double-click a population name.
c. Inthe right pane, click a syntax option as needed.

Click OK.

A new population is then generated and its name appears in the All
Populations pane.
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8.11.2 Deleting a Logical Population

You can delete a logical population. If you do this, any plots that are dependent
on this logical population will be reassigned to the source population(s) of the
logical population.

To delete a logical population

Do one of the following:

In the All Populations Pane, in the pane for the logical population, click the
(X) button, deletes the Population (Figure 176).

Figure 176. Delete Button in the All Populations Pane

P1and P2 ()
Color . Green -

[ Total

O] Hela 42

Classes: |[[] 42 HeLa GFP (+)
[C] 42 Hela RFP (+)

In the Selected Populations pane, click the logical population and then click
the (X) button next to Population Details, deletes the Population (Figure 177).

Figure 177. Delete Button in the Selected Population Pane with Logical
Population Selected

Selected Population

Population Details i
Name: |PLand P2

Source: | (Pop 20 AND Pop 22) |

NOTE: An X appears in a Selected Population pane only if the
population is a logical population.

8.12 Viewing Class Displays

You can view the following type of class displays:
A list of classes associated with all of the populations

A class details display for a selected class
— Name — Name of the class

— Statistics — Shows the Average, Standard Deviation, Min (Low) and Max
(High) value for each of the available parameters in a single well

— Object Level Data — Shows the number of items in the class (Count) and
the values for each of the available parameters for each object in the
class.

8001619 Celigo® Cytometer User Guide Rev M Page 122



Chapter 8. GATE Tab

To view class displays
1. Click the Classes button.
The Classes view appears (Figure 178).

Figure 178. Classes View

ANALYZE
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_Class Details \/ [Image DisplayflGraphic Overla

Class: | Total z
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Name Average 5Std Dev  Min Max

X Position (um) -388.732 2135.008 -3310.577 3284.148

¥ Position (um} -271.906 1720136 -3270.853 3312194

Area (pm?) 37484 49627 11335 1644624

Form Factor 0.755 o 0.083 0.883

0.945 0018 0.69 0877

Aspect Ratio 0.807 0277 0.028

Mean Intensity 01902 18693 5851 162.3

Integrated Intensity 2009.647 3096.932 104 47908

Object Level Data

X Position (um) Y Position (um) Area (um?) Forr,
-2095.118652

-2488.22413085938

55.07153320313

5087890625 140.2906!

391113281

-2302.703613

45.00146484375

-2464.81103515625 -

-2467.80639648438 -2160.2

535151

478.68872070313 -2027.46484375

2. Inthe All Classes pane, click the population for which you want to view class
information.

The class information for the selected population appears in the Selected
Class pane.

3. In the Statistics or Object Level Data sections, if you want to sort the
columns, click the heading of a column by which you want the others to sort.

For instructions on viewing the data associated with a selected object (cell) and
vice versa, see Viewing Object-level Data in Section 8.14.
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8.13 Assigning a Class to a Population

You can assign which population (outcome of a gate) is the source for a class.
You can do this in the Plots, Populations, or Classes views. After processing the
plate, the RESULTS tab reports the parameters for only those classes you have
assigned.

When you first create a plot, the system by default assigns the class called Total
to the population for the entire well, called the ALL population, as shown in
Figure 179. The syntax of ALL (Total) is shown in Figure 146 in Section 8.3.

Figure 179. Total Class

Gate Settings [% = = =i ]
Phots | | Classes Results ]

Populatis ilg |+ a
Populaticf: |ALL
ar

You can reassign any class to any population. You can assign multiple classes to
a single population.

8.13.1 Assigning a Class in the Plots View

To assign a class in the Plots view

1. If the plot of interest is not displayed, display it by clicking the Plots button.
The Plot Populations pane appears.

2. Click the gate that contains the objects that you want to classify.

A border appears around the selected gate and the associated Population
name highlights in the Plot Populations pane.

3. In the Plot Populations pane, locate the section for the population that you
want to classify.

4. Inthe Classes field, select any available Classes checkboxes that you want
to associate with the population.

The example in Figure 180 is for assigning a class to Pop 41.
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Figure 180. Assigning a Class in the Plots View
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. First click the gate that contains

the objects you want to classify.
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After clicking the gate, IHSE 1

click the classes for that

population. In this [] class 2
[] Class 3
L] Class 4

example, the population
you want to classify is
Pop 41; therefore, you
click Classes here, in the

Pop 41 section.

I | Pop 8
||
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8.13.2 Assigning a Class in the Populations View

To assign a class in the Populations view
1. Click the Populations button.
The All Populations pane appears.

2. In the All Populations pane, locate the name of the population to which you
want to assign one or more classes.

3. Inthe population section, select any available Classes checkboxes that you
want to associate with the population (Figure 181).

Figure 181. Assigning a Class in the Populations View

Before Assigning Class HELA YFP to Pop7  After Assigning Class HELA YFP to Pop 7

Pop 7 Fop 7
Color: Orange - Colaor: Crange -
[[] Total ] Total
GFP (+) [[] Hela GFP (+)
Classes: |[C] Hela RFP (+) ||| Classes: |[C] Hela RFP (+)
[] Hela YFP > |[¥] HeLa YFP
[[] Class 4 [[] Class 4

8.13.3 Assigning a Class in the Classes View

To assign a class in the Classes view
1. Click the Classes button.
The All Classes pane appears.

2. Inthe All Classes pane, locate the section for the class that you want to
assign to a population.

3. Inthe Population menu for the class, select the population to which you want
to assign the class (Figure 182).
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Figure 182. Assigning a Class in the Classes View

Gate Settings
Plots Populations

Class Details

Class: Class 1 L
Name: |C lass 1 |
Population: | Pop 6 v

Statistcs Count: 1824

Name Average 5td Dev  Min Max

X Position (um) -2748.242 2466 -3308.167 -2294.

Y Position (um) -120.802 1072437 -2337.262 2325.6

Target 1: Area (um?) 135.074 335503 8.908 6155.3

Target 1: Form Factor 0.558 0221 0.016 D878

8.14 Viewing Object-level Data

You can select a cell (object) for viewing its associated data and vice versa. You
select a population for which you want to view the object-level (cell) data.

8.141

To view an object (cell) associated with selected data

Chapter 8. GATE Tab

Viewing an Object (Cell) Associated with Selected Data

You can view an object (cell) associated with selected data

In the Populations or Classes view, do the following as needed:

1.

In the All Populations or All Classes pane, click a population (such as Pop 1).

A border appears around the selection.

In the Object Level Data pane, click a data line item.

A border appears around the selected data line item. In the displayed image,
a square appears around the object associated with the selected population

and data.

8.14.2 Viewing Data Associated with a Selected Object (Cell)

You can view data for a selected object (cell).

To view data associated with a selected object (cell)

In the Populations or Classes view, do the following as needed:

1.

In the All Populations or All Classes pane, click a population (such as Pop 1).

An orange border appears around the selection.
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2. Inthe displayed image, click an object (cell).

An orange border appears around the selected object. If the selected object
is within the population selected in step 1, in the Object Level Data pane an
orange border appears around the data line item associated with the
selected object.

8.15 Viewing Scan Results at the Well Level

You view scan results at the well level in the GATE tab’s Results view. When you
do this, you are viewing the results of your classification settings. In the GATE
tab’s Results view, the term scan results refers to the data you are viewing at the
well level in real-time, as you select each well. In the other RESULTS tab
(described in Chapter 9), you view scan results at the plate level after scanning is
complete.

To view scan results at the well level
1. Click the GATE tab’s Results button (Figure 183).
Figure 183. GATE Tab’s Results View

HOME SETUP ANALYZE

| Gate Settings

|
image DisplayiGraphic Overlay]
Welitgeation: 500 L

Total Count: 8061

| Scan Area Results

Total Concentration (cells/mL): NaN

Mean Area (pm32): 206.19
AVG Target 1 Mean Intensity: 100.80
SD of Target 1 Mean Intensity: 17.55
AVG Target 1 Integrated Intensity: 26,113.53
5D of Target 1 Integrated Intensity: 31,174.54
% Well Sampled: 100.00%

The plots remain displayed on screen and a Scan Area Results pane
appears.

2. In the View/Select Scan Areas section, make sure that the View button is
selected.

3. Click the well for which you want to view scan area results (data).
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The Scan Area Results pane data changes to reflect the new well selection,
and displays the scan results associated with the selected well. Data is
presented for each class (including the Total class) that you assigned to a
population in Section 8.13

8.16 Resetting Classification Settings

You can reset classification settings to the applications default classification
settings.
To reset the classification settings

In the Classification settings buttons click the New Classification Settings
button (Figure 184).

Figure 184. New Classification Settings Button

| [ ' : ] | | |_] | _______ Edit Channel and Feature Names
W button is available only in the
Expression Analysis application

Clicking the New Classification Settings button will present the new classification
settings warning dialog to ensure that the requested operation was desired and
not accidental. Click Yes to confirm.

Figure 185. New Classification Settings Warning Dialog
Are You Sure? EJ

% Continuing will clear your existing settings. Are you sure you want to
¥ continue?

Any gate selections will be removed from the display, and the associated
classification settings are reset to the default that the current application
specifies.

8.17 Changing the Plot View

You can toggle between a single plot view and multiple-plot views. The multiple-
plot view displays up to four plots at a time. You can replace any of the four
displayed plots with any in the plot list.

To change the plot view

1. In the plot view mode buttons (Figure 186) above the plot, click one of the
following:
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Figure 186. Plot View Mode Buttons

:
[ o

1 — Single-plot view

4 — Multiple-plot view
Up to four plots appear. Figure 187 shows a multiple-plot view.
Figure 187. Multiple-Plot View Selected

Gate Settings (% == v w]m|

b Msgram Yl Display of up to
4 plots visible at
one time

List of all
existing plots

Total

2. If more than four plots are listed in the plot list below the plots, view the
remaining plots as follows:

a. Click any displayed plot.
An orange border appears around the selected plot.
b. In the plots list, click the name of a plot that you want to display.

The plot whose name you selected appears in the display, replacing the
plot with the orange border.

8.18 Using the Image Display and Graphic Overlay Buttons
in the GATE Tab

You use the Image Display and Graphic Overlay buttons in the GATE tab the
same way as in the ANALYZE tab, with the exception that the GATE tab has a
single Graphic Overlay button that toggles on or off (Figure 188) instead of an
on/off button for each feature. For detailed instructions on using the Image
Display buttons, see Using the Image Display and Graphic Overlay Buttons in the
ANALYZE tab, Section 7.2.1.
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Figure 188. Graphic Overlay Button in the GATE Tab

Graphic Overlay On Graphic Overlay Off

Graphic Overlay

Graphic Overlay

8.19 Changing the Names of the Image Display and

Graphic Overlay Buttons

You can change the

in the GATE Tab

Image Display and Graphic Overlay button names to

customized names in the GATE tab.

4

NOTE: This functionality is available in the Expression
Analysis application only.

To change the names of the Image Display and Graphic Overlay buttons in

the GATE tab
1. Inthe GATE tab,

click the Customize Application button (Figure 189).

4

NOTE: This button is available in the Expression
Analysis application only.

Figure 189. Customize Application Button in the GATE Tab

Gate Settings
‘Plots _Popul}:_t'l:b; - Results

Class Details

Class: | Class 1

Y Position {pm)

Target 1: Area (um?)
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Name: |Class 1 |
coor: | - |
Population: | Pop 6 v
Statistics Count: 1824
MName Average Std Dev  Min Maz
X Position (jm) -2748.242 2466 -3308.167 -2204.

Target 1: Form Factor

-120.802 1072437 -2337.262 23256
135.074 335503 8508 6135.3
0.558 0.221 0.016 D.878
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Gate Settings
| s

X Position (pm) Histogram
400
300
@
E 200
=]
o
1001
0
-4000 -2000 0 2000 4000
X Position (um)

|| Plot 1 - ALL: ¥ Position {pm) vs. ¥ Position (um) |
|ij| Plot 2 - ALL: X Position (um) Histogram |

Plot Populations

The Customize Application dialog box appears.

2. The remaining steps are the same as in the SCAM tab. For instructions, see
Section 6.2.1.

8.20 Saving an Experiment or Project in the GATE Tab

When you save an experiment or project to the database in the GATE tab, you
are recording a sort of snapshot of all the settings that currently exist in the
SCAN, ANALYZE, and GATE tabs. This file can be re-called for another scan.

A project includes the saved experiment, plate type and export options selected.

In the GATE tab, when you save an experiment or project, you are saving it to
the database (not to the hard drive).

For an overview of the save button locations and functions in the various tabs,
see Section 6.10.

8.20.1 Saving an Experiment to the Database in the GATE Tab

You save an experiment to the database in the GATE tab using the Experiment
Save-to-the-Database button (Figure 190). This is the same way as in the SCAN
and ANALYZE tabs. For detailed instructions, see Saving an Experiment to the
Database in the SCAN Tab, Section 6.10.1.1.
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8.20.2 Saving a Project to the Database in the GATE Tab

You save a project to the database in the GATE tab using the Project Save-to-
the-Database button (Figure 190). This is the same way as in the SCAN and
ANALYZE tabs. For detailed instructions, see Saving a Project to the Database
in the SCAN Tab, Section 6.12.

Figure 190. Save-to-the-Database Buttons in the GATE Tab

Save
Project

Save
Experiment

8.21 Saving Classification Settings in the GATE Tab

In the GATE tab, you can save classifications settings to the database or the
hard drive.

For an overview of the save button locations and functions in the various tabs,
see Section 6.10.

8.21.1 Saving Classification Settings to the Database in the GATE
Tab

To save classification settings to the database in the GATE tab

1. In the Classification Settings buttons at the top of the GATE tab, click the
Save or Save As button (Figure 191).

Figure 191. Classification Settings Save-to-the-Database Buttons in the
GATE Tab

Gate Settings * B . ! AE]

— Classification Settings
Populati Save Buttons

O

A Specify Settings Name dialog box appears (Figure 131), with the Folder
field displaying the default entry (logged-in user folder).

2. In the Settings Name field, enter a name for the classification settings.
If the settings name is unique, the OK button becomes available.

3. Inthe Folder field, select a different destination folder for the settings file as
needed.

4. Click OK.

The system saves the settings name.
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8.21.2 Exporting Classification Settings to the Hard Drive in the
GATE Tab

When you use the GATE tab to export classification settings, you are exporting to
a hard drive in XML format.

classification settings in XML format. See the Managing Settings

@ NOTE: You can also use the Data Management window to export
chapter of the Celigo Cytometer Administrator Guide (8001620).

To export classification settings to the hard drive in the GATE tab

1. In the Classification Settings buttons at the top of the GATE tab, click the
Classification Settings Export button (Figure 192).

Figure 192. Classification Settings Export Button

Gate Settings M@\ Classification Settings
i = g Buttons
Popul 255 Results
—

2. The remaining steps are the same as when exporting analysis settings in the
ANALYZE tab. For instructions, see ANALYZE Tab in Section 7.11.

8.22 Centering an Onscreen Image in the GATE Tab

You can center an onscreen image in the GATE tab. Doing this does not change
the raw images.
To center an onscreen image in the GATE tab

In the Image Controls section (Figure 142 above and Figure 193) click the Center
Image icon.

Figure 193. Image Controls in GATE Tab

Image Controls

Center Image Icon ‘$‘ Displayed Image ¥ Save Image Icon

Export Image Menu

8.23 Exporting an Onscreen Image in the GATE Tab

In the GATE tab, you can export a selected well image as seen onscreen (do a
screenshot), including any applied pseudo-coloring and/or graphic overlays
displayed.

To export an onscreen image in the GATE tab

In the Image Controls section (Figure 193 above), click Save Image.

The remaining steps for exporting the image are the same as when exporting the
same type of image in the RESULTS tab, with the following exception: In the
GATE tab, select from channel color selections in the Displayed Image menu to
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the left of the Save Image icon (Figure 193). For detailed instructions, see
Exporting an Onscreen Image in the RESULTS Tab in Section 9.7.3.

8.24 Analyzing a Scan in the GATE Tab

You can analyze a scan using the GATE tab’s Start Analysis button (Figure 194)
the same way as in the Analysis tab. For detailed instructions, see Analyzing a
Scan in the Analysis Tab in Section 7.14.1.

Figure 194. Start Analysis Button in the GATE Tab

Zoom: Gz U.?2|z‘. um/ pixel

]
Start Analysis

Stop Analysis Button Start Analysis Button

8.24.1 Stopping Analysis in the GATE Tab

If you need to stop analysis that is in process (green progress bar displayed), you
can stop it in any tab. The instructions are the same as described for the
ANALYZE tab. They are repeated here for your convenience.

To stop analysis

Click the red stop button at the bottom right side of the tab (Figure 194).

After stopping analysis, you can only start a new analysis, not resume the
existing analysis.

8.24.2 Restarting Analysis in the GATE Tab

After stopping analysis, you can only start a new analysis, not resume the
existing analysis. You can restart analysis in the ANALYZE or GATE tabs. The
instructions are the same as described for the ANALYZE tab.

To restart a stopped analysis in the GATE tab

Click Start Analysis (Figure 194). A file will be created with the same filename
as the stopped scan, and will have a new timestamp.
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9. RESULTS Tab

Whenever the RESULTS tab is selected (Figure 195), the currently loaded scan
appears by default. A plate-level view appears with thumbnail images of the wells
as the plate is being scanned. Data can be selected for view in this tab, even as
scanning continues.

From the plate-level view, you can choose to view a list of all scans (view all
scans) and/or investigate the scan results for each scan. You can also
investigate the scan results for a scan from the list or change to any other plate
to which the user has access.

Each plate ID is associated with one or more scan IDs. Each scan ID is
associated with one or more sets of data, called scan results.

figures in this document, depending on the application you

:§ NOTE: The displays you see onscreen may differ from the
have selected in Current Application.

Figure 195. RESULTS Tab Plate-Level View

-
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9.1 Viewing Scan Results

When you view scan results, you are viewing the results of an analyzed scan.
The results are in the form of scans (images) and analyzed data (scan results)
from the scans. Scans have timestamps independent of the scan result
timestamps, reflecting the time of scanning versus data analysis.

When you display the RESULTS tab, the currently loaded scan appears by
default. You then make selections as needed to change displayed images.

Viewing scan results consists of selecting scans for viewing, and selecting
display options for changing the displays. You can view scan results in an
overview display containing thumbnail images, called a plate-level view, and in a
magnified, close-up display, called a well view.

9.1.1 Viewing Scans and Scan Results in the Plate-Level View

To select a different scan and/or scan result in the plate-level view
Do either of the following:

Select the Scan menu and/or Scan Result menu pulldown menu arrow (Figure
196).

Click the < or > arrow to the right of the Scan menu and/or Scan Result menu
(Figure 196) for a sequential display in timestamp order. If an arrow is disabled,
that means there are no additional items to view in that direction (indicating that
you are at the first, last, or only item in the list).

In this figure, the selections are for a plate scanned at 2/12/2010 8:12:00 AM
start time and then analyzed at 10/26/2015 5:41:54 PM start time.

Figure 196. Selecting a Scan and/or Scan Result

| £ Demo v|( |)|.| 2/12/2010 8:12:00 AM Day 11 ml
-[<]>

<

E|Cell Counting - Direct Cell Counting - A

Bl | 10/26/2015 5:41:54 PM_ Direct Cell Counting... Y[ [ ][]

NOTE: Selecting a different Scan automatically defaults to the
associated Scan Results with the most recent timestamp for
@ the current application being viewed. If no Scan Result exists
with the same application, then the most recent timestamp is
viewed.

NOTE: The < and > arrows will be greyed out if only a single
scan or scan result is available for selection.
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Figure 197 shows an example of selecting a scan.

Figure 197. Changing Scan Selection in RESULTS Tab

Before Scan Menu Selection

Making Scan Menu Selection After Scan Menu Selection

.@2;2010 8:12:00 AM  Day 11 ) BB | 2/12/2010 8:12:00 AM  Day 11 .@no 8:14:00 AM DEVQ
G| 12/27/2017 1:38:20 P Batch Ana [ | ¥/1/2010 2:47:00 P Day 0 [ |12/27/2017 1:34:16 P Batch An
2/2/20108:27:00 AM __Day 1
{(2/3/2010 8:14:00 AM Day2 >

4 5 [ 7 4 | 2/4/2010 8:10:00 AM Day 3 4 5 6 7
=~ /—\ /—\ /—a =] 2/5/2010 8:35:00 AM Day 4 =~ /—\ /—\ /—

I M| | 2/8/2010 8:01:00 AM Day 7 W || ||

' ' ' \ | | 2/9/2010 8:20:00 aM Day 8 \__

—— 2/10/2010 8:20:00 AM  Day 9
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start time.

The displayed images were

analyzed at this
start time.
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automatically then
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most recent
analysis

timestamp (Scan

Result) for the

NN

The displayed images were

(|
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__
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with image and data.

)

v

Timestamps from multiple scans of
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Figure 198 shows an example of selecting scan results (data associated
with a scan).

Figure 198. Scan Result Menu and Arrows in the Plate-Level View

<P
1<)}

i | 2/25/2010 10:00:00 AM

@g 4/29/2016 2:27:27 PM
5/3/2012 7:58:55 PM
5/31/2012 6:11:32 PM Merge Segmentation

—— 6/6/2012 12:38:21 PM Single Mask Segmentation - Quadrant Gates

Independent Segmentation

4/20/2016 2:27:27 PM \ || /
T T T TTTT T TIrT II I

9.1.2 Viewing a Different Plate in the Plate-Level View

8001619 Celigo® Cytometer User Guide Rev M

To select a different plate to view in the plate-level view
Do either of the following:
Select the Plate menu and/or Folder menu pulldown menu arrow (Figure 199).

When selecting the down arrow for a plate, you are viewing all the plates
currently located in the currently selected Folder in alphabetical order. When
selecting the down arrow for a folder, you are viewing all folders the user has
access to in alphabetical order. Click the < or > arrow to the right of the Plate or
Folder menu (Figure 199) for a sequential display in alphabetical order. If an
arrow is disabled, that means there are no additional items to view in that
direction (indicating that you are at the first, last, or only item in the list).

In this figure, the selections are for a plate is Cell Counting — Direct Cell Counting
followed by a — with the plates current description and for a Folder the folder
name of Demo.
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Figure 199. Selecting a Plate and/or Folder

| ,32. Demo

383 el Counting - Direct Cell Counting - A €[ |> )il [ 10/26/2015 5:41:54 PM  Direct Cell Counting...

@.|2}12)’20108:12:00AM Day 11 v|(| |El
<Pl

%4

NOTE: Selecting a different Plate automatically defaults to the
last analyzed Scan of the Plate and the associated Scan
Results with the most recent timestamp for the current
application being viewed. If no Scan Result exists with the
same application, then the most recent timestamp is viewed.

3

NOTE: Selecting a different Plate that is currently in use by
another user (locked), a message prompt will appear to the
user and the selection will revert.

3

NOTE: Selecting a different Folder automatically defaults to
the first Plate not currently in use by another user (locked). If
all plates in the folder are locked or there are no plates in the
folder, a message prompt will appear to the user and the
selection the revert.

9.1.3 Viewing Scans and Scan Results in the Well Detail View

To display the well detail view for a scan

Do any of the following:

In the plate-level view (Figure 195 above), double-click the thumbnail image
for the scan you want to view in detail.

In the plate-level view (Figure 195 above), right-click the thumbnail image
and select View.

In the well detail view (Figure 200 below), click a well in the View Scan Areas

section.

The entire well image appears in the right side of the RESULTS tab. Figure
200 (below) shows a well image that has been magnified (zoomed). A
magnified image allows you to see a graphic overlay if the Graphic Overlay
feature is enabled.
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Figure 200. RESULTS Tab Well Detail View
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Viewing a scan that had been processed using version 2.0 or older, the
classes overlays are merged and displayed as one overlay, and
therefore show only On and Off in the Graphic Overlay section (Figure
201 on the left). If viewing scans that had been processed using version
2.1 or newer, the Graphic Overlay section will display all available
classes (Figure 201).

Figure 201. Graphic Overlay Buttons

Classes for a scan analyzed on Celigo Classes for a scan analyzed on Celigo
software v2.0 or older software v2.1 or newer

Feature | yota] | Hela | Hela GFP (+) | Hela RFP (+) | CHO YFP (+)

To select a different scan and/or scan result in the well detail view

In the View Scan Areas section (Figure 202), use the Scan menu, Scan Result
menu, and < and > arrows. The resulting image appears at the same relative
position and at the same magnification level as the previously displayed image.
These tools function the same way as in the plate-level view. For instructions,
see Section 9.1.1.
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Figure 202. View Scan Areas Section
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To hide or show the View Scan Areas section

In the View Scan Areas section (Figure 202 above), click ﬂ , double-click the
title bar, or click (if shown) as needed.

To select a different well for display

In the View Scan Areas section (Figure 202 above), click a well to display the
associated scanned image in the right pane. The resulting image appears at the
same relative position and at the same magnification level as the previously
displayed image.

To change the appearance of the displayed image
Do any of the following as needed:

Magnify (zoom) the well detail display to see the objects more closely and to see
a graphic overlay in the resulting detail view (Figure 200 above). For zoom
instructions, see Section 6.5. The overlay will show only if the Graphic Overlay
button is enabled.

Turn the display of channels (such as Live and Dead) on and off using the Image
Display buttons (Figure 200 above). For more information, see Section 9.1.4.

Use the Graphic Overlay buttons to turn the graphic overlays (Features and
Classes) on, off, change the color, or shape (Figure 200 above). For more
information, see Section 7.2.1.

For scans containing more than 1 channel, change the displayed gain,
background, and color for each channel as needed (originally chosen in the
ANALYZE tab) using the Graphic Overlay buttons. For more information, see
Section 7.2.1.

For confluence-based applications, such as Cell Counting, Colony Counting:
Single Colony Verification, or Wound Healing, change the color and opacity of
the confluence fill by clicking the Fill button and using the resulting Color menu
and Opacity slide bar (Figure 203).
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Figure 203. Fill Color and Opacity Settings

Color: I -
Opacity: .

To return to the RESULTS tab’s plate-level view

In the RESULTS tab’s well detail view, click the Back to Scan button (Figure
204).

Figure 204. Back to Scan (to Plate-Level View) Button

9.1.4 Using the Image Display and Graphic Overlay Buttons in the
RESULTS Tab

The Image Display and Graphic Overlay buttons in the RESULTS tab are used
the same way as in the ANALYZE tab. The following exceptions apply:

A Processing Preview (P) button is not used in the RESULTS tab’s Image
Display buttons.

The RESULTS tab’s Graphic Overlay buttons include a Feature button and a
Class button.

For details about using the Image Display and Graphic Overlay buttons, see
Section 7.2.1. Using these buttons does not change the raw images.

9.2 Selecting a Well

You can select a well.

To select a well

In the RESULTS tab’s plate-level view (Figure 195), single-click any thumbnail
image.

An orange border appears around the well, indicating that it has been selected.

When a thumbnail image is selected, the well results will appear in the
Information section (Figure 195) at the left side of the RESULTS tab if the
Information section has the Well mode selected. When a thumbnail image is not
yet selected, the left side of the RESULTS tab displays a message No Scan Area
Selected. If no scan results exist for the well, a message states No Scan Area
Results.
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9.3 Viewing Information

You can view information for the currently selected plate, scan, scan result
and well.

9.3.1 Viewing and Modifying Plate Details

To view plate details

In the plate-level view (Figure 205), in the Information pane, select the Plate
button.

Figure 205. Plate Details

Information

Description: 4549 treated with Hydrogen Peroxide, Stained
with Hoechst, Calcein AM and Propidium Iodide
on Greiner 96-well plates

Plate type: a6-Well Corning™ 3603 Plate
Scan Count: 1

Created By: Demo User

The plate details show you the following:
e Description — The Plates description
e Plate type — The plate profile of the plate.
e Scan Count - Number of times the plate was acquired.

e Created By - The user who created the plate.

To modify the plate description

In the Information pane, click the Plate button and type the description that help
distinguish the plate from the others.
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9.3.2 Viewing and Modifying Scan Details

To view scan details

In the plate-level view, in the Information pane, select the Scan button (Figure
206).

Figure 206. Scan Details

Information [0 Scan Result Wel

Description:

# Channels: 1

Image Format: Compact

Result Count: 1

Scanned By: Local Administrator
Acquisition Settings

4 General
Acquisition Resolution: 1 pm/pixel
Sampling: No
OffAxis: No
PlateAlignment: Nons
Mation: Fast
Settling Time: 0 mins
4 Focus
Type: Hardware Auto Focus
Registered Well: B2
Channel Name: Cells
Separate Focus Channel: No
4 Channels
4 Channel: Cells
Mlumination: Brightfield
AEAG Priority: Auto Exposure Then Gain
Focus Offset: 0 um

The scan details show you the following:
e Description — The Scans description
o # of Channels — The number of channels the scan was acquired with.

¢ Image Format — The image format that was used when the scan was
acquired.

o Compact — Image compression was used.

o Raw — No image compression was used.
e Result Count - # of times the scan was analyzed.
e Scanned By - The user who scanned the plate.

e Acquisition Settings — All the acquisition settings used to create the scan.

To modify the scan description

In the Information pane, click the Scan button and type the description that help
distinguish the scan from the others.
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NOTE: Acquisition settings for the plate being viewed are
@ summarized. They allow the user to find the how the plate

was acquired with focus type, exposure settings, channels
names and color.

9.3.3 Viewing and Modifying Scan Result Details

To view scan result details

In the plate-level view, in the Information pane, select the Scan Result button
(Figure 207).

Figure 207. Scan Result Details

Information o0 Well

Description:

# Channels: 1
Analyzed By:  Local Administrator

Analysis Settings

4 Untitled Analysis Settings 1

4 General

« |dentification

« Pre-Filtering

Classification Settings

Well Mask: ./
Well Mask Usage Mode: Automatic
% Well Mask: 100

4 Cell Frame Settings
Algorithm: Brightfield
Intensity Threshold: 15
Precision: High
Cell Diameter (pixel): &
Background Correction:
Separate Touching Objects:

4 Cell Feature Settings
Cell Area (pixel*2): 10 to 10000
Cell Intensity Range: 0 to 255
Min Cell Aspect Ratio: 0

« Untitled Classification Settings

4 Classes

< Total

The scan result details show you the following:

Description — The Scan Results description

# of Channels — The number of channels the scan result used for
analysis.

Analyzed By - The user who analyzed the scan.

Analysis Settings — The analysis setting(s) used to create the scan
result.

Classification Setting — The classification setting used to create the scan
result.
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In the Information pane, click the Scan Result button and type the description

that help distinguish the scan result from the others.

9.3.4 Viewing Well Details

To view well details

In the plate-level view, in the Information pane, select the Well button (Figure

208).
Figure 208. Well Details

Scan Area Location:

% Live:

% Dead:

% Live (corrected):

Live Count:

Dead Count:

Total Count:

Live+Dead Count:

o5 Well Sampled:

AVG Live Mean Intensity:
SD of Live Mean Intensity:

AVG Live Integrated Intensity:

Al
86.92%
1.05%
86.27%
9287
112
10685
69
100.00%
73.49
26.22

20,514.22

Information

-

The well details show the well location and all the well level measurements for

the currently selected well.

If no well is selected, a message No Scan Area Result Available will appear in
the pane until a well becomes selected.

9.4 Selecting Display Options

Make the following selections in the Display Options section as needed.

9.41 Selecting a Display Mode

To select a display mode

In the plate-level view, in the Display Options section, select the mode you want

to display.

Figure 209. Result Tab Display Modes

Display Options
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There are 3 modes to select from:
¢ Image — This mode displays a thumbnail image for each well.
e Fill — This mode displays a colored segmented image for each well.

¢ Heatmap — This mode shows a colored shape for each well representing
the current well measurement in relation to the other wells in the scan
result.

9.4.2 Selecting a Channel for Displaying Thumbnails in Image Mode

To select a channel for displaying thumbnails

In the plate-level view, in the Display Options section (Figure 195 above and
Figure 210), click the Image button. Then, select the channel you want to
display.

Figure 210. Images Section

Display Options

Channel: |GFF‘ "| | » |

9.4.3 Viewing and Modifying a Colored Fill Display

You are able to select a colored fill display in some applications; more specifically
those that identify and analyze larger areas (non-individual cells).

To view a colored fill display

In the plate-level view, in the Display Options section (Figure 195 above and
Figure 211), click the Fill button.

To change the color of fill display

In the plate-level view, in the Display Options section (Figure 195 above and
Figure 211), click the Fill button. Then, select the color you want the fill
thumbnails to appear in.

Figure 211. Fill Color Option

Display Options

color: | - |

Meas! Awailable Colors Cﬁ
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Changing the fill color will refresh the thumbnails on the screen to appear in the
selected color (Figure 212).

Figure 212. Colored Fill Thumbnails

1 2 3 4
N\
N
)
/
)
'.\\_/'

9.4.4 Viewing Results in a Heatmap

You can display a heatmap. A heatmap indicates which measurements fall
below, within, and above a user-defined value. When Heatmap is on, the system
highlights the thumbnail images that are below (<), within (=), and above (>) a
user-defined heatmap value with color overlays.

To display a heatmap

In the plate-level view, in the Display Options section (Figure 213), click the
Heatmap button.

Figure 213. Heatmap Display Options

Display Options  Riiiilill |

Minimum: | 2550}%{ E
Maximum: | 224855 _E
Middle: Gradient -

Measurements Cﬁ

Wound Healing Cell Count
‘Wound Healing (%)
Confluence Area (pm2)
Well Mask Area {(pm2)
Well sampled (%)

To change heatmap values

In the plate-level view, in the Display Options section (Figure 214), click the
Heatmap button. Then, update the minimum and maximum values as desired.

To change heatmap colors and modes

In the plate-level view, in the Display Options section (Figure 215), click the
Heatmap button. Then, modify the colors seen in the right column next to the
minimum and maximum textboxes.
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If the Middle dropdown menu is set to Gradient, you will only be allowed to select
two colors that get blended as a gradient between minimum and maximum.

Figure 214. Gradient Heatmap Color Options

Display Options

Minimum: | 2550}%{ E
Maximum: | 22485}%{ _E
Middle: Gradient .

Measurements m

Wound Healing Cell Count
Wound Healing (%)
Confluence Area (pm2)
Well Mask Area (pm2)
Well sampled (%)

Figure 215. Gradient Heatmap
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If the middle dropdown menu is set to Solid (Figure 216), a third color becomes
selectable. Then all values below the minimum are set to the minimum color, all
the values higher than the maximum are set to the maximum color, and all the
values in between are set to the middle color.
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Figure 217. Solid Heatmap
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Displaying Measurements Over Well

You can turn on and off measurements for display over each well.

To display measurements over wells

In the plate-level view, in the Display Options section (Figure 198 and Figure

218), the On button to the right of the Measurements section.

To remove measurements over wells

In the plate level view, in the Display Options section (Figure 198 and Figure

218), the Off button to the right of the Measurements section.

To select which measurement to display over wells

In the list of parameters below the Measurements section, click a parameter,
such as Confluence 1 (%) (Figure 218) so that it highlights in blue. The selected

parameter will appear over each well.
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Figure 218. Measurements Section

Measurements Cﬁ

Confluence 1 (%)

Confluence 1 Total Area (pm?2)
AVG Confluence 1 Mean Intensity

SD of Confluence 1 Mean Intensity

AVG Confluence 1 Integrated Intensity

SD of Confluence 1 Integrated Intensity
C1 / C2 (Ratio)

C1 / C3 (Ratio)

Confluence 2 (%)

Confluence 2 Total Area {(pm2)

9.5 Generating Reports

Perform the following steps to generate reports.

NOTE: A scan must be analyzed first in order to be included
in a generated report.

To generate reports

1. Inthe RESULTS tab, at the plate-level view, click Reports (Figure 219).
Figure 219. Displaying Scans for Reporting

Plate:
Scan:
Scan |

() | & Ladmin - <> | Bl 2127201

)Cﬁl ‘Cell Counting - Direct Cell Counting - A v| < ‘ > ||ﬂ;| | 12/27/2C

2 4

L

= —— | e A -

The report selection screen appears. This screen lists the existing scans and
associated scan results for the plate ID (Figure 220).
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Figure 220. Report Selection Screen

& Nexcelom Bioscience Celigo 5 Channel
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Experiment: Untitled Experiment
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Click a scan listing at
this position to
expand it for viewing
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2. View the scan results for other listed scans as needed by clicking the scans
in the Scan Time list.

To expand a scan listing for viewing in the Scan list, click its listing below
the Scan Result list (Figure 221).

Figure 221. Viewing Scan Results
Scan Result:

Scans and Results

| Analyzed | N
+- FR 21172010 24700 81 v

| Application
O EE 31172011 73747 pM Direct Cell Counting

O [z=] 122772017 1:33:08 PM

Confluence 1

- Rl 27272010 8:27:00 AM v

3. Select the Select For Report checkbox (Figure 222) next to each scan result
for which you want to generate a report. You can also right-click a scan result
and make the following additional selections:

Select all scan results
Deselect all scan results

Select last scan result for each scan for the specified application
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4. Inthe Selected Report menu, located at the top of the right pane, select the
main type of report you want to generate:

Growth Tracking Reports — To view growth tracking reports (see Figure

222 for an example).

For the list of the applications that support growth tracking and object-
level data reports, see the Selected Report menu. For the instructions on
growth tracking reporting, see the applicable application guide.

Object-Level Data Reports — To view graphs of measured cell
parameters such as intensity and area (see Figure 223 for an example).

All applications support object-level data reports. For the instructions on
generating object-level data reports, see the applicable application guide.

5. Click Generate Report.

6. Click Export Report button. (Figure 223 upper right corner).
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Figure 223. Growth Tracking Report
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Figure 224. Object-Level Data Report
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9.5.1 Magnifying a Pie Chart Size (Zoom)

You can magnify the appearance of a pie chart pane (not a growth curve)
(Figure 225) by clicking the pie chart and then spinning the mouse scroll wheel.

Figure 225. Magnifying a Chart Size
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9.5.2 Re-Sizing a Chart

Increase or decrease the size of a chart by clicking and dragging the vertical line
between the left and right panes (Figure 226). This action is not to change the
chart data, but is only for viewing purposes.

Figure 226. Re-sizing a Chart
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9.5.3 Saving an Experiment in the RESULTS Tab

To save an Experiment to the database in the RESULTS tab use the Experiment
buttons (Figure 227) in the same way as in the SCAN and ANALYZE tabs. For
detailed instructions, see Saving an Experiment to the Database in the SCAN
Tab, Section 6.10.1.1.

In the RESULTS tab, when you save an experiment, you are saving it to the
database, not to the hard drive (export).
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When you save an experiment to the database in the RESULTS tab, you are
recording a sort of snapshot of all the settings that currently exist in the SCAN,
ANALYZE, and GATE tabs.

Saved Experiments creates a file the records all the parameters from the current
SCAN, ANALYZE, and GATE tabs. This file can be recalled in for later reuse on
another plate scan.

For an overview of the save button locations and functions in the various tabs,
see Section 6.10.

9.5.4 Creating a Project in the RESULTS Tab

Create Projects button (Figure 227) creates a file the uses the current settings in
the saved experiment, additionally saved are the plate type and format, and user
selected export options. This file can be recalled in for later reuse on another
plate scan. For additional details on creating a project, see Section 6.10.2.

Figure 227. Experiment and Projects Save-to-the-Database Buttons in the
RESULTS Tab
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9.6 Centering an Onscreen Image in the RESULTS Tab

You can center an onscreen image in the RESULTS tab. Doing this does not
change the raw images.
To center an onscreen image in the RESULTS tab

In the Image Controls section (Figure 200 above and Figure 228), click the
Center Image icon.

Figure 228. Image Controls in RESULTS Tab

Center Image Icon Displayed Image ~ B Save Image Icon

Image Controls
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9.7 Exporting Images or Data from the RESULTS Tab

You can export images and data in the RESULTS tab. You can export data for
individual or multiple wells, and in both plate-level and well detail views.

9.7.1 Exporting Images or Data for a Single Well

You can export the following types of images or data for a single well:
Export a single wells object-level data
Export all wells raw images associated with a well (FOV/channel)

Export a wells onscreen image (do a screenshot)

9.7.1.1 Exporting a Single Wells Object-level Data

You can export a single wells object-level data from the RESULTS tab’s plate-
level view or well detail view. The export options for doing this are Comma
Separated Value (CSV), Flow Cytometric Standard (FCS) format, Image
Cytometer Experiment data format (ICE), and Archival Cytometer Standard
format. Information gathered from each segmented object (cell) is collated in one
CSV file (one CSV file for a 96-well plate, for example) and includes:

X, y position of object (location in well)

Data from analysis settings for each channel: For example, area (um),
integrated intensity, mean intensity, form factor, smoothness, and aspect
ratio.

9.7.1.1.1  Exporting a Single Wells Object-level Data in the Plate-level View

To export a single wells Object-level Data in the plate-level view

1. Inthe RESULTS tab’s plate-level view (Figure 195 above), right-click the
desired well (thumbnail).

2. Select Export Well Object-Level Data in the resulting menu.
A Windows Save dialog box appears.

3. In the Save dialog box, enter a name for the CSV, FCS, ICE (with or without
images) file.

4. Click Save.
9.7.1.1.2 Exporting a Single Wells Object-level Data in the Well Detail View

To export a single wells Object-level Data in the well detail view

1. If the well detail view is not displayed, display it by double-clicking the
thumbnail image in the plate-level view. For details on displaying the well
detail view, see Viewing Scans and Scan Results in the Well Detail View
Section 9.1.2.

The well detail appears.

2. At the bottom of the Scan Area Results pane, click the Export Object Level
Report button.

A Windows Save dialog box appears.
3. Perform Section 9.7.1.1.1 steps 3 and 4.
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9.71.2 Exporting All Raw Images for a Single Well

You can export all raw images associated with a single well in the plate-level
view or well detail view. The export options for doing this are .jpg, .bmp, and tif
formats, and whether you want separate or stitched images. The resulting file is
grayscale and high-resolution. The grayscale result is because files exported with
this method are raw images. The camera records raw images in grayscale. The
resolution is higher than the images from the onscreen image method described
in Section 9.7.3.

The scan of a single well is comprised of multiple FOVs. You are given the option
to export the images for a single well as a stitched whole-well image (multiple
FOVs combined into a single image).

9.7.1.21 Exporting All Raw images for a Single Well in the Plate-Level View

To export all raw images in the plate-level view

1. Inthe RESULTS tab’s plate-level view (Figure 195 above), right-click the
desired well (thumbnail) and select Export Images in the resulting menu.

2. Double-click the well to display the single-well image and click Export
Images at the bottom of the Scan Area Results pane.

A Save Images Dialog box appears (Figure 229).

Figure 229. Save Images Dialog Box

=

Stitch Images: ]

Image Format: JPEG -
Destination Folder: Ci\Users\skessel\Documents\Celigo\Exports\ E
Resolution (um/pixel): | 1H

3. Inthe Save Images dialog box, do any of the following:

Select Stitch Images if you want to combine all FOV images for a well
into a single well image.

Select the desired image format (*.jpg, *.tif, *.bmp).
Select the location where you want the single image to be saved.

Specify the output resolution (microns per pixel) to use.

NOTE: Stitching is not available for non-sampled and/or
non-binned 6-well wells at 1 micron per pixel resolution.

NOTE: If you are exporting images comprised of multiple
FOVs (larger than 384 wells) and you want to combine all FOV
@ images for a well into a single well image, be sure to select
Stitch Images. Otherwise, each FOV for a well will be exported
as an image.

acquisition resolution (the resolution at which the scan

ig NOTE: Image resolution will be limited by the resolution of the
images were acquired).
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Figure 230 shows examples of thumbnails of exported raw image files, which
automatically appear in the user defined location. The examples are single
whole-well images for different channels, exported by selecting Export
Images.

Figure 230. Exported Raw Image File Examples

9.7.1.2.2 Exporting All Raw Images for a Single Well in the Well Detail View

To export all raw images in the well detail view

1. If the well detail view is not displayed, display it by double-clicking the
thumbnail image in the plate-level view. For details on displaying the well
detail view, see Viewing Scans and Scan Results in the Well Detail View
Section 9.1.2.

The well detail appears.

2. At the bottom of the Scan Area Results pane, click the Export Images
button.

A Save Images dialog box appears (Figure 229 in Section 9.7.1.2.1).
3. Perform Section 9.7.1.2.1 step 3.

9.7.2 Exporting Images or Data for an Entire Scan (Multiple Wells)

You can export all raw images for an entire scan (multiple wells). You can also
export data for an entire scan.

9.7.21 Exporting All Raw Images for Multiple Wells

You export all raw images for multiple wells in the plate-level view.

To export all raw images for multiple wells

In the RESULTS tab’s plate-level view (Figure 195 above), click Export All
Images (Figure 231).
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Figure 231. Export All Images Button

The export options for doing this are .jpg, .bmp, and .tiff formats, and whether
you want separate or stitched images.

The Save Images dialog box (Figure 232) appears for selecting the desired
format and destination folder for the files.

Specify a rule (i.e., establishing cell count min and max as shown in Figure 232)
to only export images that fit within specific parameters.

Figure 232. Save Images Dialog Box

&F Savelmages.. - O

Stitch Images: ———

Image Format: JPEG v
Destination Folder: C:\Users\dvasanitDocumentsiCeligo\Exports, E
Resolution (pmy/pixel): | 1H
Apply Rule:

Measurement: Cell Count &
Minimum: | 30000 =
Maximum: | 35000'%'

ok J Cancel
The resulting export is one image per FOV per channel. For example, if you have

scanned one complete 96-well plate and used three channels, 4608 image files
will be exported (96 x 16 FOV x 3 channels = 4608 image files).

The resulting files using the Export All Images method are grayscale. This is
because files exported using this method are the raw images. The camera
records raw images in grayscale. The files using this method are high-resolution.
Figure 233 shows examples of raw image files that have been opened in a
graphic application.

Figure 233. Exported Raw Image Files
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Exporting All Data for Multiple Wells

To export all well level data or object level data in the plate-level view.

To export all data for multiple wells

In the RESULTS tab’s plate-level view (Figure 195 above), click one of the
following data export buttons (Figure 234), depending on the type of data you
want to export:

NOTE: Export Object-Level Data is a valid option for the
Confluence Protocol application.

Figure 234. Data Export Buttons

To export all well-level data — Click Export Well-Level Data

The export option for doing this comes with two CSV options: Plate based
and Tabular based. In the Plate based format, the data appears in plate
format in the Scan Results tab and contains all information specified in the
ANALYZE tab and GATE tab settings, including Current Scan Area Results.
In the tabular based format, the data is presented in a table form that
facilitates analysis in 3™ party software. In both cases, the data is collated
into one file containing scan data and all data associated with the specific
application. This operation locks the scan and marks it as Reported On.

To export all object-level data — Click Export Object-Level Data

This selection will gather and export the data from every object counted in
the plate. The export options for doing this are CSV, FCS, Multiple FCS, ICE,
and ACS format. The data is collated into one file and includes:

—  Well number (row and column)

— Row only

— Column only

— XY position of object (location in well)

— Data from the analysis settings: Area (um), integrated intensity, mean
intensity, form factor, smoothness, and aspect ratio

— Classification settings

Exporting an Onscreen Image in the RESULTS Tab

In the RESULTS tab, you can export a selected well image as seen onscreen (do
a screenshot), including any applied pseudo-coloring and/or graphic overlays
displayed. The resulting file is in color and lower resolution. In the RESULTS tab,
you export an onscreen image for a single well (in the well detail view). The
image export options are .jpg, .bmp, and .tif image formats.

To export an onscreen image for a single well in the RESULTS tab

1.

If the well detail view is not displayed, display it by double-clicking the
thumbnail image in the plate-level view. For details on displaying the well
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detail view, see Viewing Scans and Scan Results in the Well Detail View
Section 9.1.2.

2. In the Image Controls section at the top right of the RESULTS tab (Figure
228 above):

a. Keep the default Displayed Image selection as is.
b. Click the Save Image icon.

3. Inthe resulting Save Displayed Image dialog box, select the desired image
format (*.jpg, *.tif, *.bmp) and the location where you want the single image
to be saved.

The resulting file using the Save Image method is in color, showing any
pseudo-coloring and/or graphic overlays that you had applied onscreen, and
is low-resolution. As it is essentially a screenshot, if you have zoomed on the
image, the saved image will be the enlarged image. The file is a composite
image, with the pseudo-coloring and/or graphic overlays applied for the
fluorescent channels and the brightfield channel layered on top of each other.
(Graphic overlays are not shown in Figure 235). The images from this
method, though in color, are a lower quality image than the images from any
of the other export image methods.

Figure 235 shows an example of the same scanned well as in Figure 230,
except after applying pseudo-coloring onscreen and then using the Save
Image export method.

Figure 235. Exported Pseudo-Colored Image File Example

4. To modify the displayed image, toggle on/off the Image Display and Graphic
Overlay buttons.

Your selection of Image Display and Graphic Overlay buttons are applied
onscreen and in files exported using the Save Image method only, not to
files exported using any of the Export Images methods. Files exported using
the Export Images methods are raw images and therefore do not reflect any
onscreen changes.

In the RESULTS tab, use the Image Display and Graphic Overlay buttons the
same way as in the ANALYZE tab. For details about using the Image Display
and Graphic Overlay buttons, see Section 7.2.1. Using these buttons does
not change the raw images.

9.8 Deleting Data

Scans, Scan Results, and Wells may be deleted from various sections of the
RESULTS tab now.
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9.8.1 Deleting Scans

Scans may be deleted with the button located to the right of the Scan navigation
arrows. When deleting a scan, all associated scan results will also be deleted.

To delete a Scan from the RESULTS tab
1. Click the red X to the right of the Scan selection combo box.
2. Click Yes when the Are you sure? dialog appears.

Figure 236. Delete a Scan from the Plate Level View
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To delete a Scan from the Well Detail View

1. Click on the red X to the right of the Scan selection combo box.
2. Click Yes when the Are you sure? dialog appears.

Figure 237. Delete a Scan in the Well Detail View
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9.8.2 Deleting Scan Results

Scan Results may be deleted with the button located to the right of the Scan
Result navigation arrows.

To delete a Scan Result from the RESULTS tab
1. Click the red X to the right of the Scan Result selection combo box.
2. Click Yes when the Are you sure? dialog appears.

Figure 238. Delete a Scan Result in the Plate Level View
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To delete a Scan Result from the Well Detail View

1. Click on the red X to the right of the Scan Results selection combo box.
2. Click Yes when the Are you sure? dialog appears.

Figure 239. Delete a Scan Result in the Well Detail View
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9.8.3 Deleting Wells

Wells may be deleted in a couple of different ways from the RESULTS tab and
the Image Displayer.

To delete a Well from the RESULTS tab

1. Right-click on the Well you would like to delete.

2. Select the Delete option.

3. Click Yes when the Are you sure? dialog appears.
Figure 240. Right-click to Delete Single Well

Export Images

Export Object-Level Data

To delete a Well from the Well Detail View

1. Click on the red X to the left of the Image Controls near the top of Image
Displayer.

2. Click Yes when the Are you sure? dialog appears.
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Figure 241. Delete Well from Well View
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10. Removing the Plate

Whenever you are finished scanning and/or analyzing a plate or flask, unload
(remove) it as follows.

tab without removing the plate or flask, see Returning to the HOME

@ NOTE: If you want to clear entered settings and return to the HOME
Tab on page 15.

To remove the plate

1. Click the unload Plate button in any tab (Figure 3 in Section 3.2).
The gripper door opens and the plate appears.

2. Remove the plate from the plate carrier.

The image capture (scanning) and follow up tasks now are complete. To
perform further analysis on the scanned images later, you can return to the
ANALYZE and GATE tabs.
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11. Preferences

Whenever you are at the HOME tab after having logged into the system, you can
access system preferences to alter software behavior.

To access system preferences

In the HOME tab, after logging in, at the top of the Celigo user interface, select
Administration > Preferences... (Figure 242).
Figure 242. Accessing System Preferences

- X

Calibration Help

Manage Users...

Manage Plate Profiles...
~——

To modify system preferences

Once the preferences dialog is open (Figure 243), you can modify any of
preferences by performing the following:

e Acquisition Mode — This setting specifies whether or not to use image
compression when acquiring images during acquisition.
o Fast— No image compression is used during acquisition.

o Compact — Image compression is used during acquisition.
Recommended.

e Auto Search for Data Management — This setting specifies whether or
not data management will display results immediately when opened or
wait for the user to first make a selection and refresh the search.

e Celigo Self Test PDF Report — Specifies whether a PDF report of the
Celigo Self Test should be generated on startup.

(acquisition). This setting will not be present when using the Celigo

@ NOTE: Acquisition Mode setting is only available for Celigo
Satellite software.
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Figure 243. Celigo Preferences

£# Celigo Preferences

{ Settings to fine tune your Celigo

- experience.

& 2
L
Acquisition Mode

Specifies whether the Celigo should acquire images
faster or foeus on disk space.

2 Uses image compression to decrease
storage space, but impacts overall
Compact acauisition speed.

Auto Search for Data Management

Specifies whether the data management screen will

return results immediately when opened.

Perform search when data management screen is
opened.

Celigo Self Test PDF Report

Specifies whether a pdf report of the Celigo self test
should be generated on startup.

[] Generate a Celigo self test pdf report on startup.

FCS Express Application

Please select the FCS Express application to open
object-level export report templates with.

C:\Program Files\De Novo Software\FCS Express H
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12. Glossary

The following is a glossary of terms that are commonly used with the operation of

a Celigo cytometer.

For specific definitions of parameters shown in displays (for example, AOlI,
Intensity Average, and Scan Area), see the section or application guide that
describes the display.

Term

Definition

Experiment

The settings that currently exist throughout the SCAN,
ANALYSIS, and GATE tabs.

Field of Regard

The total area that can be seen without moving the plate,
but instead, using the mirror galvanometers to capture more
area. This usually consists of multiple fields of view.

Field of View

The total area that can be captured by the camera without
any movement from the plate or mirror galvanometers.

Image Display

A set of buttons used to show or hide a channel, such as
Live or Dead.

Import Plates

Import scans.

Live image

The real-time view of the selected well, as opposed to the
scanned image.

Off-Axis

Off of the well center. Selecting this image acquisition
setting will capture multiple wells from a single stage
position.

On-Axis

On the well center. This default image acquisition setting will
capture one well during scanning of a single stage position.

Report

Chart that illustrates data for a user-specified scan or
multiple scans.

Sampling

An image acquisition setting that captures a well smaller
than the whole well.
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A. Celigo Satellite Application

This appendix describes the Celigo Satellite software application which is
intended to be installed on Celigo satellite workstation PCs. Celigo satellite
workstation PCs are not connected to Celigo instruments.

The Satellite application provides the same functionality as the Celigo Pro
software application, with the exception that the Satellite application provides
more streamlined importing functionality instead of scanning functionality.

3

NOTE: In the Celigo Pro software application you can only import data
using the Data window. In the Celigo Satellite application, you can also
import data using the IMPORT tab. See the Managing Data chapter of
the Celigo Cytometer Administrator Guide (8001620).

For instructions on performing Satellite tasks, see the following:

e All chapters in this User Guide except for:

HOME tab’s task list described in Chapter 5
SCAN Tab described in Chapter 6

¢ All chapters in the Celigo Cytometer Administrator Guide

e The remainder of this appendix

A1 HOME Tab in the Satellite Application

The HOME tab’s task list for the Satellite application (Figure 244) provides the
following buttons:

View and Analyze Scans — to view and analyze scans saved in the
database.

Batch Analysis — set up batch analysis of multiple scans.

Batch Export — set up batch export of data: scan results and images

Manage Data — access and manage the scans, scan results, analysis
settings, classification settings, experiment settings, and projects

Additionally, the Administration and Help buttons are available.
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Appendix A. Celigo Satellite Application

Figure 244. Task List for Celigo Satellite Application

. , ® . Application: No Application Selected o
Cel Igo Welcome, Local Administrator FETETS Experiment: No Experiment Loaded
5 Satellite

Plate: No Plate Loaded
Scan: No Scan Loaded
Scan Result: No Results Loaded

Bioscience

Load existing scans to be reviewed or analyzed.

View and Analyze Scans

Queue multiple scans to be analyzed.

Batch Analysis

Queue multiple scan/scan result pairs to be exported.

Batch Export

Manage user owned/shared data in the database.

Manage Data
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B. Automation Feature

This appendix describes the optional automation feature and how to use it.

B.1 Feature Description

The automation feature enables users to connect the Celigo cytometer with
scheduling software for automated control of a plate handling robot. Users are
able to automatically load, scan, and analyze plates and flasks, save and export
the results.

B.2 Starting Automation

After the hardware and Applications Programming Interface (API) have been set
up for using automation, you can start the automation function.

To start automation

In the HOME tab, before logging in, select Start Automation (Figure 245).
Figure 245. Starting Automation Mode

& Nexcelom Bioscience Celigo 5 Channel
: Celigo®

Start Celigo in Interactive mode.
Login ID:
Password:

Start Celigo in Automation mode.

Start Automation

The Automation Mode is active message (Figure 246) appears and the
automation software starts operating according to the programmed actions.

Figure 246. Automation Mode Message

& Nexcelom Bioscience Celigo 5 Channel

Celigo®

-
HOME AUTOMATION

Automation mode is active.

Exit Automation Mode

Client Disconnected
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B.3 Stopping Automation
You do not typically need to stop the automated tasks; the tasks will stop
automatically after their scheduled completion. You can stop the automation
function at any time.

To stop automation
Click Exit Automation Mode.
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The Celigo cytometer technical specifications are listed in Table 5.

Table 5. Technical Specifications

C. Technical Specifications

Parameter

Specification

Instrument Dimensions

20 inch wide x 25 inch long x 19 inch high
(without PC)

Instrument Weight

50 kg (110 Ibs) without PC

Electrical Power

100-240 VAC, 50/60 Hz, 600 W

Fuse Rating

10 A SLO-BLO 250 V, Ceramic 3AB, PN
C0003892

Operating Temperature

15°Cto25°C

Operating Humidity

10% to 90% RH, non-condensing

Instrument Shipping & Storage
Temperature

-18°Cto65°C

Instrument Shipping & Storage

10% to 90% RH, non-condensing

Humidity
Manufacturer Rewvity, Inc. _
360 Merrimack Street, Suite 200
Lawrence, MA 01843 USA
Distributor Revvity, Inc.

360 Merrimack Street, Suite 200
Lawrence, MA 01843 USA
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D. Plate Profile Setup and Maintenance

Plate profiles are used by the Celigo Pro software during setup focus to identify
General Information such as manufacturer details (e.g., plate type, catalog/lot,
well color/compensation) and Physical Characteristics (e.g., well A1 location, well
row and column counts, well spacing, and well dimensions).

NOTE: As of the Celigo v5.4 release, plate profiles must be
calibrated and enabled for use with your instrument before they
@ appear in the Plate Profile drop-down. A Plate Profile Wizard
assists you with setup focus. See Establishing Setup Focus for
Plate Profiles on page 180 for details.

Plates are organized into Categories based on their well format (e.g., 1536-Well,
384-Well, 96-Well, 48-Well, 24-Well, 12-Well, 6-Well, 1-Well, Flask, Dish, Slide).
For plates that vary from the standard format, specialty plate holders can be
purchased separately to accommodate their unique size.

Figure 247. Plate Profiles Tab in Data Management Screen

Data Projects Settings

Search Plate Profiles

Plate profile Filters

Category: 24-well
Manufacturer: Al
Show: All
Setup: Al

Focus Setup: Al

V| Auto Refresh

Report Templates Plate Profiles Summary
Name Manufacturer Category Setup Focus Setup Show |
24-Well BD Falcon™ 353047 Plate Corning 24-Well v v 4 v
24-Well Corning™ 3524 Plate Corning 24-Well > |
24-well Corning™ 3524 Platel Corning 24-Well ¥
24-Well CytoOne® CC7682-7524 Plate CytoOne 24-Well 7
24-Well Greiner™ 662160 Plate Greiner [24-well I |
24-Well Nunc™ 142475 Plate Thermo Sdentific 24-Well o
24-Well Seahorse™ XF24 Plate Seahorse Biosciences 24-Well
NEX-24-Well BD Falcon 353047 Plate Corning 24-Well
NEX-24-Well BD Falcon 353572 Plate Corning 24-Well
NEX-24-Well Cellvis P24-1.5H-N Plate [Cellvis [24-well
NEX-24-Well Corning 3472 3470 Plate Corning 24-Well
NEX-24-Well Corning 3524 Plate Corning 24-Well
NEX-24-Well Corning 3526 Plate |coming 24-Well ]
NEX-24-Well CytoOne CC7682-7524 Plate CytoOne 24-Well |
NEX-24-Well Eppendorf 0030722116 Plate Eppendorf 24-Well }
# Plate Profiles: 37
Plate Profile Preview Plate Profile Details

[ Name: 24-Well CytoOne® CC7682-7524 Plate

Manufacturer: CytoOne
Catalog ID: €C7682-7524
Lot ID:

Plate Type: ‘Wellpiate
Plate Color: Clear
well Compensation: 0.3

3
Number of Wells: 24
. . ‘ . well width: 155
well Height: 155
well Area: 188.692
X Spacing: 19.26
000 - :

2
-
o
9

Al X Position: 15.55

Al Y Position: 13.7
| 000000 |- :
Reset Filte HWAF Position: 1.992

Use the Search Plate Profiles pane on the left to apply filters (e.g., Category,
Manufacturer, Show, Setup and Focus Setup) for fine-tuning the list of plate
profiles presented in the right pane.

As you calibrate and enable a plate profile for your instrument system, values are
established for the Load Position and HWAF Position fields in the profile.

When setup focus is complete, checkmarks are added to the Setup and Show
columns for the plate profile. If you choose to enhance a plate profile by creating
a Focus Map, a checkmark is also added to the Focus Setup column.
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NOTE: Revvity has provided 233 new plate profiles with the
Celigo v5.4 release. Although many of these include updated
information (e.g., lot numbers or well specifications) for plate
@ profiles already existing in your system from older software

versions, new profiles have been prefixed with “NEX-" (e.g.,
NEX_#Wells_Manufacturer_ProductNumber_Plate) to avoid
overwriting any changes made to your current profiles during
the software upgrade process.

Instructions for establishing setup focus (i.e., calibrating and enabling a plate
profile for your instrument system) are provided in the section below.

To edit an existing plate profile or create a new one, click the Manage Data button
located at the bottom of the HOME tab’s task list to display the Data Management
screen and click the Plate Profiles tab (Figure 247). See Editing Plate Profiles in
Section D.2 and Creating New Plate Profiles in Section D.3 for details.

See the Celigo Cytometer Administrator Guide (8001620) for complete details on
managing plate profiles (including importing/exporting plate profiles, showing/
hiding profiles from Plate Profile drop-down and deleting plate profiles from the list).

D.1 Establishing Setup Focus for Plate Profiles

When creating a new scan, if the plate profile you need is not displayed in the
Plate Profile drop-down, click the Don’t See Your Plate? button to navigate to
the Data Management screen Plate Profiles tab.

Don't See Your Plate?

You can also click the Manage Data button at the bottom .

of the task list followed by selecting the Plate Profiles tab.
Search plate profiles using filters in the left pane (e.g.,
Category, Manufacturer, etc.), select a plate profile once to highlight it in the list
and then launch the Plate Profile Wizard by clicking either the Setup Focus

icon or right-clicking on the profile and choosing the Setup Focus option from the
drop-down menu.

The wizard prompts you to load a plate containing beads/cells in well A7 and
guides you through performing steps to determine the camera focus (i.e.,
Z-position for in focus beads/cells) and Hardware-based Auto Focus (i.e.,
Z-position for in focus HWAF beams directed at the plate bottom).

NOTE: It is recommended that plates used for setup focus be
free from scratches across the plate bottom and particulates
@ (e.g., fingerprints, dust and debris), and that beads/cells appear

in the center of all loaded wells. If a plate contains scratches
and particulates that are more prominent than the beads/cells
within, it may cause focusing issues using IBAF.

If improved focus is desired when using Image-based Auto Focus (IBAF) or
Hardware-based Auto Focus (HWAF), you can create a Focus Map by preparing
up to five plates containing beads/cells in all wells of each plate. This optional
step requires more time.

See the Celigo Cytometer Administrator Guide (8001620) for complete details on
using the Plate Profile Wizard.
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Adjusting Camera Focus

Launch the Plate Profile Wizard, load prepared plate containing sample and
respond to the prompts by clicking Yes and then OK.

O Celigo Plate Profile Waad

Modify your focus up and down until the loaded plate is in
focus.

You can perform focus anywhere on the plate by moving to
different wells and using the focus controls below,

Once satisfied with the focus, press the “Next” button to
continue.

Below are examples of 9ood in focus images:

Focus Controls
Current Position (mm): 4.267 372!
Fine Coarse Adjustment:

Min Max
Load Position (mm):  0.000
HWAF Position (mm):  0.000

Using Focus Controls

To bring plate into focus, set Miﬂ/lax
slider to max position and click L2 |or
Z] to raise/lower optics in
increments (hold button down to
increase speed). When sample
becomes visible, reduce increment size
for finer adjustments or click Find
Focus to use auto focusing.

]
A
B@
23
D@
1
H

You can also enter a Current Position
value (e.g., 2) and click Move. Default

[F o
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If more than one well has been loaded with sample beads/cells, use the plate
map to select a well for viewing. Well A1 is displayed by default.

Click [ or to minimize/expand the plate map, scroll the mouse wheel to
zoom in/out, or move to another area by clicking and dragging the image.

Use any of the Focus Controls to set vertical Load Position. Note that as the
optics move, Current Position is adjusted.

Use Fine Coarse Adjustment arrows to move optics up and down in
“increments”. Set Min/Max slider to determine size of each increment (i.e.,
if it is at the minimum or maximum end of the range). Smaller increments
allow for greater fine-tuning of adjustments.

Click Find Focus to apply auto focus algorithm. Reserve use of feature until
sample is in view as it cannot cover the entire vertical range.

Enter a value for the optics Z-position and then click Move. Current Position
retains last set value when running setup focus for a new plate.

Use Camera Controls to adjust the amount of light exposure.

Live Button — Displays live, real-time viewing of sample using brightfield
illumination. Ensure Live button is enabled during setup focus of plates.

Snap Button — As an alternative to Live viewing, exposes sample to light
source only for the set exposure time and then snaps a sample image.

Exposure Time — Use slider control to set amount of time to which sample is
exposed to light source. Value is set for the entire plate.

Gain — Use slider to set gain. Higher values increase background noise.

*An Auto Calc button is available for the Exposure Time and Gain fields to
automatically calculate the exposure and gain for brightfield illumination.

When adjustment of camera focus is complete, click Next.
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D.1.2 Determining Hardware-based Auto Focus

To obtain HWAF Position, two beams of light are directed toward the plate
bottom. Use Focus Controls to match focus of live image to the highlighted
sample image (i.e., the middle image displayed in the Instructions pane).

o Use Fine Coarse Adjustment arrows to move optics up and down in
“‘increments”. Set Min/Max slider to determine the size of each increment
(i.e., if it is at the minimum or maximum end of the range). Smaller
increments allow for greater fine-tuning of adjustments.

e Enter a value for the camera Z-position and then click Move.

Instructions

Modify your focus up and down until the white Grcular dots
ind and sharp similar to the center image

become round
below,

Once satisfied with the focus dick the “Next” button to
Advanced focus setup of then press “Finish™ to

move on t

0 to Advance o
use only the offsets entered 5o far.

«|»n

.=

Hardware-based Auto Focus uses a
software algorithm to determine the
best scan lens Z-position (focal
position) by measuring the plate’s
bottom position and adjusting focus
based on positional settings for each
well. In this step you must focus the
beams in the viewing pane to match
the focus shown for the middle image
displayed in the Instructions pane.

When adjustment of HW beam focus
is complete, click Next.

D.1.3 Obtaining Improved Focus

8001619 Celigo® Cytometer User Guide Rev M

Checkmarks will appear in the Setup and Show columns

for the plate profile.

Setup Focus Setup Show
J v

At the completion of this step, the plate is fully calibrated and enabled. Click
Finish at the bottom of the next screen to skip the step and exit the wizard.

This step is optional and would require more time. To obtain improved focus
when using IBAF or HWAF focus types, you can create a Focus Map to be
added to the profile by loading plates containing beads/cells in all wells.

Click Start and respond accordingly when prompted (e.g., by removing and
loading up to five plates). When complete, click Finish to exit the wizard.

A checkmark will be added to the Focus Setup column for

the plate profile.

Setup Focus Setup Show
J o J
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D.2 Editing Plate Profiles

1. To edit plate profiles, click the Manage Data button located at the bottom of
the HOME tab’s task list to display the Data Management screen.

2. Click the Plate Profiles tab.

Search for a plate profile by entering filter criteria (e.g., Category and
Manufacturer) or use the scroll bar on the right side of the screen to browse
through the list.

4. Select a plate profile by clicking once to highlight it. You can then either click
the Edit icon % in the top left corner of the pane or click the right mouse
button to choose the Edit Plate Profile option from the drop-down menu.
The Plate Profile Editor (Figure 248) screen is displayed.

5. Edit General Information and Physical Characteristics for the plate profile as
necessary and click the Finish button. Note that you will not be able to edit
key fields that are basic to the profile (e.g. Name, Type, Well Color, etc.).

Figure 248. Plate Profile Editor

EE Celigo Plate Profile Editor
General Information Physical Characteristics
Name: il o mmnjiess 2 kbt Al Location - Distance of top-left most well from the top-left corner ~ Well Spacing - Distance between two adjacent well centers.
Manufacturer: | Corning ] of the plate
- ol (e X (mm): [ 17.52015] X (mm): [ 1930015
Y (mm): [ 13840[2] ¥ (mm): [ 19.300 121
Catalog: 3524 . .
Well Row & Column Counts Well Dimensions
Lot: Rows: | 4 H Shape: Circle v
Well Color: =y " columns: [ 5[=] width (mm): [ 15620 /% |
Well Compensation: 0100}%‘ Height {mm): | 15.520}%{
Plate Profile Preview

NOTE: As plate profiles are associated with the

@ instrument (and not with user accounts), keep in mind
that any changes you save to a plate profile will

overwrite the system profile available to all users.
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D.3 Creating New Plate Profiles

The following two options are available for creating a new plate profile.
To create a new plate profile by entering details

1. Click the drop-down arrow for the Create [@id] icon and select the Create
New option from the displayed menu.

2. In the Plate Profile Wizard screen displayed, enter a name for the new plate
profile. Plate Profile names must be unique.

3. Continue by entering profile details for the plate in the General Information
and Physical Characteristics areas.

4. Click Finish to save the plate profile.

To create a copy of an existing plate profile

1. Select a plate profile to be copied as a source and click once to highlight it.
Click the drop-down arrow for the Create icon and select the Create
Copy of Highlighted option from the displayed menu.

2. In the Plate Profile Wizard screen displayed, modify the name to represent a
new plate profile. Plate Profile names must be unique.

3. Continue by editing profile details for the plate in the General Information and
Physical Characteristics areas.

4. Click Finish to save the copied plate profile.
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