? FLUIDIGM

CyTOF Software v7.0
for Imaging Mass
Cytometry

User Guide




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

Information in this publication is subject to change without
notice. It is Fluidigm policy to improve products as new
techniques and components become available. Therefore,
Fluidigm reserves the right to change specifications at any
time. Every effort has been made to avoid errors in the
text, diagrams, illustrations, figures, and screen captures.
However, Fluidigm assumes no responsibility for any
errors or omissions. In no event shall Fluidigm be liable for
any damages in connection with or arising from the use of
this publication.

Limited License

The purchase of this Fluidigm Instrument and/or
Consumable product conveys to the purchaser the limited,
nontransferable right to use with only Fluidigm
Consumables and/or Instruments respectively except as
approved in writing by Fluidigm.

Trademarks

Fluidigm, the Fluidigm logo, CyTOF, Helios, Hyperion, and
Imaging Mass Cytometry are trademarks and/or registered
trademarks of Fluidigm Corporation in the United States
and/or other countries. All other trademarks are the sole
property of their respective owners.

For EU's WEEE directive information, go to
fluidigm.com/compliance

© 2019 Fluidigm Corporation. All rights reserved. 11/2019

FLDM-00075[01]

For technical support visit techsupport.fluidigm.com.

North America +1650 266 6100 | Toll-free (US/CAN): 866 358 4354 | support.northamerica@fluidigm.com
Latin America +1650 266 6100 | techsupportlatam@fluidigm.com

Europe/Middle East/Africa/Russia +44 1223 598100 | support.europe@fluidigm.com

Japan +813 3662 2150 | techsupportjapan@fluidigm.com

China (excluding Hong Kong) +86 213255 8368 | techsupportchina@fluidigm.com

All other Asian countries/India/Australia +1650 266 6100 | techsupportasia@fluidigm.com


http://fluidigm.com/compliance
mailto:techsupporteurope@fluidigm.com

Contents

Introduction
About This Guide

About CyTOF Software v7.0
Supported Systems

What's New in v7.0
Features

Data Storage Requirements
Estimate Storage Requirements
Computer Resources
Additional Recommendations

MCD File Compatibility
Acquisition Quick Reference

Explore the User Interface
User Interface Overview
Configure the Workspace

Ribbon
Tabs and Groups
Quick Access Toolbar

Camera View
Instrument Configuration

Experiment Manager
Experiment Manager Overview
Display and Select Channels

Toolbars
Panorama Toolbar
ROI Toolbar

Acquisition Interface
Slide Toolbar

Log Manager
Message Categories

Process Manager

Configure User Management

(0]

0 N N N

13
13
15

18
18
20

21

23

25
25
26

27
27
28

29
30

31
31

32

33

About User Management
Authorization Levels

Create an Account
(CyTOF Administrators only)

Modify an Account
Change an Account Password

Delete an Account
(CyTOF Administrators only)

View Log In/Out History
(CyTOF Administrators only)

Configure Email Notifications

About Instrument Control
Start or Stop the System
Unload and Load a Sample
Flush the Ablation Chamber
Stop or Start the Laser

Use the Camera
AutoFocus
Slide Navigation

Control Panel Overview
(CyTOF Administrators only)

Switch Box
Analog Controls
Plasma

General

Devices
Preventive Maintenance Reminder

Switch Acquisition Modes (CyTOF
Administrators only)

Switch from Cell Suspension to Imaging
Mode

Switch from Imaging to Cell Suspension
Mode
Tune the Instrument

About Instrument Tuning
Required Materials

CyTOF Software v7.0 for Imaging Mass Cytometry User Guide

33
33

34
36

36

37

38

39

41
41
42
43
43

a4
44
44

46
46
47
48
48
49

50

51

51

52

54

54
54



About Auto Tune
Subcalibrations

Run Auto Tune

About Manual Tune (CyTOF Administrators

only)
Manual Tune Settings
Specify Tuning Elements

Optimize Parameters

Optimize Helium Mass Flow (CyTOF
Administrators only)

Optimize Makeup Gas
(CyTOF Administrators only)

Optimize Torch Alignment—XY (CyTOF
Administrators only)

Optimize Current
(CyTOF Administrators only)

Recalibrate the Reference Energy Offset

Plots

Transients Per Reading Plot
Masses Per Reading Plot
Time of Flight (TOF) Plot

Acquire Data

About Data Acquisition
Data Acquisition Enhancements in v7.0

Data Acquisition Workflow
Starting on a Non-Acquisition Computer
Starting on the Hyperion Imaging System

Unload and Load a Sample
Create or Open an MCD File
Create a New MCD File
Change the Slide Layout
Open an MCD File

Move Pins on the Slide Layout
Move a Fiducial Pin
Move a Focal Pin

Create or Modify a Slide Layout (CyTOF
Administrators only)

Import an Image
Image Recommendations
Image Properties

Coregister an Image
Landmark Positioning

55
55

56

61
61
62

63

63

66

69

72

75

77
77
78
79

81

81
81

84
84
84

85
86
87
88
89

20
90
90

92

95
95
98

99
99

Create a Focal Map

If the Focal Map was Created with Warnings

Create a Panorama
Resize Panorama Selections
Toggle View

Draw or Import ROIs

Draw ROIs with the Draw ROI Tool
Import ROIs from a CSV File

Copy and Paste ROIls

Modify ROlIs in the ROI Table
Resize ROIs

Toggle View

Delete an ROI

Create, Modify, or Delete Acquisition
Templates

Open the Acquisition Templates Window
Create an Acquisition Template
Modify an Acquisition Template
Delete an Acquisition Template

Export or Import a Channel List
Export a Channel List
Modify an Exported Channel List
Import a Channel List

Apply Acquisition Settings
Using an Acquisition Template

(Optional) Modify Acquisition Parameters
with Quick Settings

Modify Additional ROI Table Settings
Start Data Acquisition

Resume Acquisition of a Partially
Acquired ROI

View the Rain Plot
View the Live lon Image
Create Fiducials

Find Fiducials
Automatically Find Fiducials
Manually Find Fiducials

CyTOF Software v7.0 for Imaging Mass Cytometry User Guide

103
104

105
108
108

109
109
109
110
111
112
112
112

114
114
115
115
117

118
118
118
119

120
120
120
121

123

125

126

127

128

131
131
131



Introduction
About This Guide

Introduction

About This Guide

This guide is intended for use with the Hyperion™ Imaging System and CyTOF® Software
v7.0.

NOTE An HTML version of this user guide is available within CyTOF Software v7.0. To open

the user guide in your web browser, click the Help button 0 in the upper-right corner of
the CyTOF Software screen.

About CyTOF Software v7.0

CyTOF Software v7.0 is 64-bit dual-interface software designed for Imaging Mass
Cytometry™ and cell suspension-based applications for Hyperion Imaging System and
Helios™ system users. The software has the built-in capability to switch sample introduction
modes, providing users the flexibility to configure hardware as required.

CyTOF Software v7.0 is intended for operation on Windows® 7 Pro and Windows 10 Pro 64-
bit computer systems (PN 104042, 104043, or 104050) with Windows Administrator
privileges.

Supported Systems
« Helios system, including the AS-5 Autosampler
« CyTOF 2-to-Helios Upgrade instruments

« Hyperion Imaging System: Hyperion Tissue Imager coupled with a Helios system

IMPORTANT CyTOF Software v7.0 is not compatible with CyTOF, CyTOF 2, or CyTOF C5
upgrade instruments.

CyTOF Software v7.0 for Imaging Mass Cytometry User Guide 5
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What's New in v7.0

What's New in v7.0

Features

« New user interface. A new user interface with docking windows provides a highly
configurable workspace. Explore the new workspace.

« Offline batch creation. Install CyTOF Software v7.0 on a personal computer to prepare
batches offline. This is especially convenient for tissue microarray (TMA) experiments
that may require the selection of several regions of interest (ROls), working with
annotated images, and supporting off-site users.

« Improved workflow to define ROIs and panoramas. New tools enable you to precisely
define ROIs and panoramas and adjust the positions and dimensions.

. Copy and paste functionality provides easier and faster selection of multiple ROIs
directly on the sample image.

. Import a list of ROl coordinates and dimensions from a CSV file.

« Image coregistration. For improved accuracy of ablation when using sample images,
use the instrument camera to coregister a sample image with the physical sample
inserted in the Hyperion Tissue Imager.

« ROIs and panoramas are no longer linked. Select ROIs anywhere within the slide
boundaries. Panoramas are not required. The MCD file structure has changed to
support this improvement.

« Fiducial creation. Burn fiducials on a sample slide before starting your run or before
removing the slide from the Hyperion Tissue Imager. Coregister the fiducials to calibrate
the slide position before resuming acquisition of ROIs at a later time.

« Improved detector voltage optimization routine. The new detector voltage algorithm
supports 10x higher ¥'Xe signal.

« High-redundancy auto focus. Auto focusing routine uses a 9-point pattern for
redundancy resulting in more reliable and effective focusing.

« Support for larger ROIs. CyTOF Software v7.0 adjusts the stage height during ablation
to compensate for slide topography and periodically optimizes the detector voltage.
These improvements result in uniform ablation of ROIs >1 mma2.

. Faster panorama creation. A 1 cm? panorama is completed 40% faster than with earlier
versions of CyTOF Software, and >40% for smaller panoramas.

« Automated calibration of reference energy. Calibration of reference energy to O dB for
ablation of tuning film is now automated.

« Preventive maintenance reminder. A reminder is displayed when it is time to schedule
preventive maintenance. You can choose to automatically notify the Fluidigm Service
Department by email or snooze the reminder.

6 CyTOF Software v7.0 for Imaging Mass Cytometry User Guide
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Data Storage Requirements

« Live ion image in color. View multi-color ion images to assess sample and data quality
in real-time or post-acquisition.

%

Data Storage Requirements

IMPORTANT To reduce the risk of acquisition interruption due to insufficient disk space
and to prevent the effect of network latency on performance, save data to the E: drive. Do
not save data to the C: drive, an external hard drive, or a network drive.

Estimate Storage Requirements

When acquisition is started, data storage requirements are estimated based on the following
requirements. If there is insufficient space on the hard drive, acquisition is canceled and a
message is displayed in Log Manager.

« A1000 x 1000 pm ROI with 10 channels requires 50 MB of disk space.
« Atextfile for a 1000 x 1000 um ROI requires 8MB per channel.

« Optical images, such as panoramas, imported images, and before and after ablation
images, increase the size of the MCD file. The size increase varies depending on the
dimensions and resolution of the optical images.

IMPORTANT For best software responsiveness, the combined area of all panoramas and
imported images (with a resolution of 1 um/pixel) should be less than 20,000 x 10,000 um.

Computer Resources

« Preserve as much free space on the C: drive as possible. Do not install software that is
not required for the instrument.

« Allow system resources for data acquisition. Do not run additional software or process
data during acquisition. These actions reduce the system resources available for
acquisition.

CyTOF Software v7.0 for Imaging Mass Cytometry User Guide 7
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MCD File Compatibility

« Disable or reschedule automatic processes. Windows Automatic Update, disk
defragmentation, and virus scanning, require computer resources. If a process is
scheduled to run during acquisition, acquisition may fail due to insufficient computer
resources.

Additional Recommendations

« Do not defragment the drives on the acquisition computer. Frequent defragmentation
decreases the lifespan of the drives.

« Do not map the E: drive to a network. This may compromise the read and write
operations of the acquisition software.

MCD File Compatibility

MCD files acquired with an earlier version of CyTOF Software must be updated for
compatibility with CyTOF Software v7.0. The changes are to the file schema and do not
impact data integrity.

When an MCD file created with an earlier version of CyTOF Software is opened, a prompt is
displayed.

Wiarning 3

! L data_Apr2fmcd is at an older mcd format version and must be
upgraded before it can be opened,

Do wouwant to upgrade in place?
“fes't The file will be overwritten,

‘Mot A new file will be created in the sarme folder. The original file will
not be changed.

Click Yes to upgrade and replace the original file. Click No to save the original data file and
create a v7.0 compatible copy.

IMPORTANT v7.0 MCD files are not compatible with earlier versions of CyTOF Software.

8 CyTOF Software v7.0 for Imaging Mass Cytometry User Guide



Acquisition Quick Reference
MCD File Compatibility

Acquisition Quick Reference

This topic provides a brief overview of key operational features of CyTOF® Software v7.0.

All users are encouraged to read the topics in the Acquire Data section of the Help guide for
more detailed instructions on how to use the new features in v7.0.

How To

Start the
system

Unload or load
a slide

Steps

On the ribbon, click the Instrument Control tab, and then click Start.

Instrument Control

Data Acquisition Manual Tune

&
O B = ¥ & /
Start Unload Start Start Control Auto
Sample Flushing Laser Pane Tune
System Instrument Control

The startup sequence takes approximately 7 minutes. Allow the system 30 minutes to warm up
before running Auto Tune.

NOTE If the system has been off for >1 day, plasma may be extinguished.
For more information, see Start the System.

1 On the Instrument Control tab, click Unload Sample.

| | Instrument Control Data Acquisition Manual Tune

1 —
O Bl = ¥ & /
Stop Unload Start Stop Control Auto
Sample Flushing Laser Panel Tune
System Instrurnent Control

2 After the stage on the Hyperion™ Tissue Imager fully extends, open the sample window
and, if necessary, remove the previously loaded slide.

3 Load the slide onto the stage and close the sample window.

4 After the sample is loaded, click Load Sample

CyTOF Software v7.0 for Imaging Mass Cytometry User Guide 9
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MCD File Compatibility

How To

Run Auto
Tune

10

Steps

1 On the ribbon, click the Instrument Control tab, and then click Auto Tune.

Instrument Control ‘ Data Acquisition Manuzl Tune
I ot
Start Unload Start Start Control Auto
Sample Flushing Laser Panel Tune
System Instrument Control

2 On the Auto Tune window, click New to create a new entry in the Tuning Protocol table.

Auto Tune

Tuning

*2 New | Run Stop | BB Delete | 3 Check

Tuning Protacol Status Date/Time Run = *
» Calibration 2018-12-12 10-43-55 12/12/2M8 10:43 AW
Calibration 2018-11-30 10-08-32 Completed. 3041142018 10:06 Ak
| Calibratine 20181123 1R.RR-19 | Camnlsbad PN E ARR P

3 Under Subcalibrations, check any combination of subcalibrations to run. For example:

Subcalibrations

[] Coarse =¥ Optimization
Fine ¥ Optimization

QC Report

[] HTI Current/G ases Calibration
Trangients Calibration

4 Click Run to start Auto Tune.

Auto Tune

Turing

3 New| | @ Run Stop | B Delete | Y Check

Tuning Protocal Status Date/Time Run - - =

[3 Calibratior 7 244072018 4:53 PM

For more information, see About Auto Tune and Run Auto Tune.

CyTOF Software v7.0 for Imaging Mass Cytometry User Guide



Acquisition Quick Reference
MCD File Compatibility

How To Steps
Create a 1 If an MCD file is not opened, click the Data Acquisition tab, and then click New File.
panorama

2 On the Slide toolbar, click the Panorama tool @

&) [ ) (@ - |5

3 Click and drag to select an area on the Slide Layout.

Slide -1
X: 20815185 pm, V: 11824411 pm

I NeBmE Rk

FE Y|
&

B Rain Piot

4 Click the Panorama tab to display the Panorama table.

5 Verify that the Create checkbox is checked and then click Create Panorama.

Panorama (4) .1

W Delete | P Create Pancrama |

# ~ | [ Create | Description X ¥ | Width | Height StartTime EndTime | Pixel Width  Pixel Height
1 Panorama_001 10000 18400 3300 1500
z Panarama_002 12800 15300 1100 2300
E] Panorama_003 18200 15200 2900 1,000
4 Panorama_004 20300 16900 5300 2800

For more information, see Create a Panorama and Import an Image.

Import an 1 If an MCD file is not open, click the Data Acquisition tab, and then click New File.

image 2 Onthe Data Acquisition tab, click Import Image.

Instrument Control

Kb

Data Acquisition Manual Tune

EE g ssve Changss [ [ Email Notification
-y : H H ovopt [osoo0 3 - E 3
(T

- B -

[ shutdown

New Open | Layout - . Save Save Start  Stop _ | Plume Start 2107 Import | Create
File = - Properties As D Generate Text File Image focal Map
Experiment Acquisition Slide

3 Browse to locate an image of the sample loaded in the Hyperion Tissue Imager. Click to
choose it, and then click Open.

4 Inthe Import Slide Image window, crop, rotate, or rescale the image, if necessary, and then
click Apply to import the image into the MCD file. It is displayed on the Slide Layout and a
row is added to the Panorama table.

5 Coregister the image with the sample before selecting ROlIs for acquisition.

For more information, see Import an Image.
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MCD File Compatibility

How To Steps

Draw and 1 If an MCD file is not open, click the Data Acquisition tab, and then click New File.
acquire a 2 Create a panorama or import and coregister an image.

region of

interest (ROI) RO

3 Onthe Slide toolbar, click the ROI tool

& Em]E (Q-% oo

4 Click and drag to select an area on the panorama.

5 Click the ROI tab to display the ROI table.
6 Apply an acquisition template.

a On the ROl toolbar, click Template.

RELS) LA
Biepor WDvee | T]2 70 FTevchile £ Setings - - 5
T A | Deinmen = Fen  bregy  Sepd  Gm? AV Wdh  Fope | FobiegTipe | Tespler Toneimige Venimagn Emeated Tme S Tme  EndTme
e 3 R0 el et
(R oK w0 1 b TAR MO T Oakel | e— (e
1 & i w0 i ! M MG BN WO Gekel | Pr— a' e
3 DL 20 .0 3 L WEOLLEI M. TE.  Geotel | — | e—
L4 g PRy L Lo MEOLROND KO Guel  eem— [ S T Y
(S o400 20 0 1 L MO M Oses | m— - T

b Double-click a template in the list to apply the acquisition settings.

7 To acquire the ROI, verify that the Acquire checkbox is checked and then click Start.

For more information, see Draw or Import ROls, Create, Modify, or Delete Acquisition
Templates, Apply Acquisition Settings, and Start Data Acquisition.

12

CyTOF Software v7.0 for Imaging Mass Cytometry User Guide



Explore the User Interface
User Interface Overview

Explore the User Interface

User Interface Overview

STt feta | =TE e
5 oo e+ Lsgont e vt + 4 - -—@

o ipdh 540 3430 7 Comocnate lermk 1100008 1349034 7 Tere vams: EMBIALESTT

Name Description

Quick Access A customizable toolbar that provides access to user-specified tools
Toolbar at all times. Click the down arrow to customize the toolbar.

Ribbon Contains tabbed toolbars—Instrument Control, Data Acquisition,

and Manual Tune (CyTOF® Administrators only)—that group
buttons by task.

Workspace Data acquisition-related tasks are performed in the Workspace
after an MCD file is opened.

Instrument The Instrument Configuration tab displays the status of
Configuration, components within the Hyperion™ Tissue Imager.

Experiment Manager  The Experiment Manager tab displays the content structure of all
and Readbacks tabs  5pened MCD files.

Readbacks displays readbacks from the multifunction board (MFB),
the radio frequency generator (RFG), and XY.

Log Manager The Log Manager displays messages related to instrument status.

CyTOF Software v7.0 for Imaging Mass Cytometry User Guide 13



Explore the User Interface
User Interface Overview

Name Description
Instrument Status The Instrument Status bar Indicates the instrument state:
On is green.

System start up or shut down is yellow.

Idle or error is red.

Process Manager The Process Manager displays progress of individual processes
and subprocesses performed by the Hyperion Tissue Imager. The
active process is displayed. Click to expand and see all recent

processes.

User Management User Management displays the account that currently logged on to
the software. Click the down arrow to access User Management
settings.

Help Click the Help icon to access Help and to view the About box.

Show/Hide the Hide or show the ribbon.

Ribbon When the ribbon is hidden, the toolbar tabs are displayed, but the

toolbar is hidden when you click elsewhere.

Camera View and Camera View provides navigation controls that move the stage
Status Panel tabs and bring different parts of the sample into view.

The Status Panel is a visual display of the status of Hyperion
Tissue Imager components.

14 CyTOF Software v7.0 for Imaging Mass Cytometry User Guide



Configure the Workspace

To configure or auto-hide a tab

In the top right corner of each pane within
the workspace is an arrow and pushpin.
Click the arrow to display the configuration
menu or click the pushpin to auto-hide the
active tab.

F =

Instrument Control

(.I) :- = *" Q 4

Data Acquisition Manual Tune

Stop Unload Start Stop Control A
Sampie Flushing Laser Panel T
System Instrument Control
Instrument Configuration ~ 1
8 &
Name Status Wersion
4 {3 HTI
4 £} Chamber Flushed
Actual Chamber Pressure 0425P5
Actuzl Wass Flow 0,208 Lmin
Helium Supply Pressure 3z4e5PH
b ﬂ Stage In
b #¥ Sample Door Closed
b £ Interlocks
13 Laser
b % Optics
b &5 Controflers

B Experiment Manager Readbacks [Eo SUEEE e SEt R

Log Manager

Time Message
@ 2018/12/17 10:54:50:395 Laser is in warm up state. =
b 2018/12/17 10:53:50:212 Laser is warming up. waiting for laser settIL'
@ 2018/12/17 10:53:49:442 Laser is enabled.
& 2018/12/17 10:53:48.268 All interlocks OK.
@ 2018/12/17 10:53:48:229 checking interlocks...
n 2018/12/17 10:53:4%:202 Laser is already ON. ¥
< m | »

Explore the User Interface
Configure the Workspace

To view or re-dock a hidden tab

When auto-hide is applied, the active tab is
collapsed on the side of the workspace. Click the
button to expand the tab, and then click the
pushpin to re-dock the tab.

Instrument Control

O B = ¥ {

Stop Unload Start Stop Cor
Sample Flushing Laser Pz

Datz Acguisition Manual Tune

Instrurnent Control

CyTOF Software v7.0 for Imaging Mass Cytometry User Guide 15



Explore the User Interface
Configure the Workspace

The Window Configuration Menu

Right-click a window title bar or click the arrow in the upper right corner to access the
following window configuration menu:

Float

Dock

Dock as Document
Auto Hide

Close

Menu ltem Action

Float Allows you to position the window anywhere within the workspace.

Dock Snaps a floating window back to its previous docked location.

Dock as Displays the window as a tabbed document page. To access window-
Document positioning controls on a tabbed document, right-click the tab.

Auto Hide Hides the window. A tab is displayed in place of the window. Click the tab

to restore the window to view.

Close Close the window.

16 CyTOF Software v7.0 for Imaging Mass Cytometry User Guide



Explore the User Interface
Configure the Workspace

Drag and Drop Windows

Windows can be easily repositioned by dragging them into the preferred section of the
workspace. Click the window title bar and drag the window toward the center of the
workspace. A yellow positioning diagram is displayed. Hover the mouse pointer over the
area where you would like to drop the window and release the mouse button.

T CyTOF Sohmre:

ursor Position (e 25, 1117 X Coordinate i 15838015 15276707 Time stamp: 950017217485135
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Explore the User Interface
Ribbon

Ribbon

Chiick Access Toolbar

v G s e

Tabbed - ShowHide
e T, oty Acrristion’  Wanaal Tune [F] Priocess Maciger = Loggped ot stiminalrator = @) = A —— g
Toolbars the Ribbon

o P

Groups

The new ribbon design contains tabbed toolbars that organize the controls by task.

e Instrument Control
« Data Acquisition

« Manual Tune (CyTOF® Administrators only)

Tabs and Groups

The controls on each tab are sub-categorized into groups.

Instrument Control Tab

‘ Instrument Control ‘ Data Acquisition Manual Tune
I
O P = ¥ % /
Start Unload Start Start Control Auto
Sample Flushing Laser Pane Tune
System Instrument Control
Group Function
System Start or stop the Hyperion Imaging System.
Instrument « Load or unload a slide.
Control

e Flush the chamber.
« Start or stop the laser.
« Open the Control Panel.

« Tune the instrument with Auto Tune.

18 CyTOF Software v7.0 for Imaging Mass Cytometry User Guide



Data Acquisition Tab

Instrument Control J Data Acquisition ] Manuszl Tune [2] Process Manager - Logged on: administrator = @) = A&
7-){ekj : DV Opt 55. = ¥ Energy |
Experiment siide s
Group Function
Experiment « Create, open, and save MCD files.
« Change the Slide Layout.
« Edit Slide Layouts (CyTOF Administrators only).
Acquisition « Start and stop data acquisition
- Enable email notifications, shut down the instrument, and
generate text files.
« Configure DV optimization intervals.
« Observe the Plume Start value.
Slide « Import and edit an image.
« Create a focal map.
Fiducials « Specify an ablation energy to use when creating fiducials.

Ablate fiducials.
Find fiducials.

CyTOF Software v7.0 for Imaging Mass Cytometry User Guide
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Explore the User Interface
Ribbon

Manual Tune Tab

The Manual Tune tab is available to CyTOF Administrators only.

Instrument Control Data Acquisition ‘ Manual Tune

Settings Run Stop Channels TOF Transients
Tools Flots
Group Function
Tools « Modify Manual Tune settings, such as:

« The analytes to monitor while tuning

« The parameter to ramp and the settings to use during
parameter ramping, such as start/stop values and step size

- Ablation parameters, such as ablation energy, ablation
frequency, ablation coordinates and dimensions

« Start and stop manual tune.

Plots « Channels displays the Mass(es) Per Reading plot.
« TOF displays the Time of Flight Per Reading (Mass Peak) plot.

« Transients displays the Transients Per Reading plot.

Quick Access Toolbar

Add shortcuts to common controls for quick access at all times.

1 Click the down arrow to access the 2 Click controls in the list to
available controls. add them to the Quick
Access Toolbar.

W o Cx

Customize Quick Access Toolbar
b

B _ Customize Quick Access Toolbar
Instrument Corr al
System System

Unlead Sample [V] unlcad ssmple

Mew Experiment |7| Mew Experiment

Open Experiment Open Experiment

7| Contral Panel

Control Panel
Show Below the Riobon Show Below the Ribbon

Minimize the Ribbon Mipimize the Ribbon

o
-
i
E
m
£
=
o
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Explore the User Interface
Camera View

Camera View

The Camera View toolbar provides controls to navigate the slide to view the sample. The
camera starts automatically when the software is opened.

Camera View ==
i<l = - = T = .
L B [ 1[KT = DY AR R I g)-—--e
Pase  Smaphot  Autofo: L} Stage LED to ¥

i

E B ©

Cursor Position (px): 932, 177 XY Coordinate (um): 31,949,999, 13,600.006 Time stamp: 1993190723686278

Status Panel  Readbacks [l CRIEN

Control Description
Name
1 Zoom « Use the slider to zoom in and out (or use the mouse wheel).

« Click E to fit the visible camera area into the Camera window.

« Click I'.'i’J to reset zoom to 25%.

2 Camera » Click Pause to pause the camera. The last view remains displayed.
+ Click Snapshot to save the current camera view to a PNG (.png) file.

« Click AutoFocus to automatically bring the image into focus.
AutoFocus iteratively adjusts the LED strength and the stage height (Z)
until optimal focus is achieved.

3 Stage « Enter a step size (um) into the text box to set the distance the stage will
travel when moved in any direction. The default step size is 1000 pum.

« Click an arrow button to move the stage up, down, left, or right.

« Click Home to position the stage at the home coordinates.

CyTOF Software v7.0 for Imaging Mass Cytometry User Guide 21



Explore the User Interface

Camera View

Control
Name

4 LED

6 Collapse

22

Description

« This is an optional setting. LED brightness is optimized by AutoFocus.

+ Enter a value between 0 and 4095 to adjust the LED brightness. The
greater the value, the brighter the LED. The default value is 100.

« This is an optional setting. The stage height is optimized by AutoFocus.

« Enter a value between 0 and 4095 to adjust the stage height. The
greater the value, the higher the stage.

(<«
« Click ‘*—) to hide the toolbar.
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Instrument Configuration
Camera View

Instrument Configuration

When the software starts, the Instrument Configuration tab is displayed on the left side of
the workspace. It displays the read-only status of each hardware component within the
Hyperion™ Tissue Imager.

NOTE When Instrument Configuration is not displayed, click the Instrument Configuration
tab to display it.

Instrument Configuration - R

E

MName Status Version

4 {1 HTI
b £} Chamber Flushed
I £} Interlocks
p Laser
P+ Optics

b &5 Controllers

B Experiment Manager Readback; [E0 BUBUTENISatI eI
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Instrument Configuration

Camera View

Click the arrow to expand and view components within each section.

Instrument Configuration -1
=&
Mame Status Version
4 {3} HTI
b {i Chamber Flushed
I £} Interlocks
b Laser
—> d ¥ Optics
B8 Camera
4 L} Iris Open
Currsnt Position 147002
IsMoving False
4 Y LED
Current Light 100
b &8 controllers

B Experiment Manager Readbacks

ﬁ Instrument Configuration

»

To quickly locate a component by name, type the name into the search bar at the top of the

pane.
Instrurment Confiquration ~ I
coupling| EH o
TName STatus
4 L} HTI
4 £} Interlocks
Coupling Window Closed
Coupling Tube Closed
24
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Experiment Manager
Experiment Manager Overview

Experiment Manager

Experiment Manager is automatically displayed on the left side of the workspace when an
MCD file is created or opened. Experiment Manager displays the file contents—such as
Slide Layout, fiducial coordinates, panoramas, and ROIs—of all opened MCD files. Use tools
within Experiment Manager to easily create, locate, and view panoramas and ROls.

Experiment Manager Overview

In v7.0, ROIs are no longer grouped by panorama, as they were in earlier versions of
CyTOF® Software. As a result, ROIs and panoramas are equivalent on a hierarchal level.
With v7.0 the slide is the parent container for both panoramas and ROls.

Experiment Manager 0
Experiment
Filename ———F 4 meo Sample_1211.med
4 sS4 Slide

4 T Emptyl2AF (4)
Fiducial 1 S| % 61525 um, ¥: 198625, 7:0 um
coordinates
fd | X 61825 pm, Y1 71625 Z: 0 pm
S 491625 pm, Y 198625 Z: 0 pm

fd 491625 pm, Y: 71625, Z: 0 um

List of ROls — 4 8ot ROI(5)
b a0l ROLOOL (10)
b aor [#] ROI_002 (10)
b a01 ROL 003 (10)
b a01 ROL 004 [10)
P a0t ROL_O0S (10)

List of optical
images _t 4 ®an | Panorama (3)

s [0 Panorama_001 | Panoramas created

#an | [C] Panarama_002 | with the camera

2an | Kidneyjpg Imported image

‘ m »

7 Experiment Manager Wieeelseaes @ Instrument Configuration
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Experiment Manager
Display and Select Channels

Display and Select Channels

Expand individual ROIs to display the channels. Selected channels are displayed in the Live
lon Image during and after acquisition. By default, the first channel is selected and is
displayed in red.

NOTE Channels are defined in the acquisition template and cannot be edited in Experiment
Manager.

Experiment Manager - 0
Experiment “
o BBt RO (5)

4 ROt ROI_001 {10)

o

o | [Clvigg) gy

o | [Chn(115) 115In
o | [Clxei131) 131%e
o [Clxei134) 1343
e [Clce(140) 140Ce
o | [ClEu(151) 151Eu
o [Cleu(i53) 153Eu

th | [ClLe(175) 175Lu

Ch O=(189) 18905

b a0l ROL 002 (10)
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Experiment Manager
Toolbars

Toolbars

Each component within the Experiment Manager has a toolbar. Move the mouse pointer
over an object to display the toolbar.

Panorama Toolbar

The top-level panorama toolbar has two buttons—Create All (#=) and Stop (B ). Click ## to
create every panorama. Click M to stop creating panoramas.

4 pan Pamorama (3) 3

Pan Panorama 1
Pan Panarama 2

Fan Parnaorama 3

Move the pointer over an individual panorama to display a toolbar specific to that panorama.

Mumber of panoramas

4 fan | Panorama (3)
p a 001 * ]
Ban | [[] "anerama- % O & Panorama toolbar
L 100% -

#an | [ Panorama_002 \
Ban | Kidney)pg

The Panorama toolbar has five tools:

Progress bar

Tool Description

%{:—'- Click to create the current panorama. A progress bar is
displayed after panorama creation starts.

= Click to stop creating the panorama.

@ Click to view the panorama.

£ Click to locate the panorama on the slide.
ﬁf Click to delete the panorama.
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Experiment Manager

ROI Toolbar

Mumber of ROIs

MNumber of

\ channels
act | RO (5)

b Ree (V] ROI_001 (10) %
b st [#] ROI_002 (10)
b act [¥] RCI_003 (10)
b R00 (V] ROI_004 (10)

f Aot ROL_005 (10)

The ROI toolbar has three tools:

Tool

=
B

E

28

Description

Click to view the ROI.

Click to locate the ROI on the slide.

Click to delete the ROI that has not been ablated.

ROl toolbar

m
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Experiment Manager
Acquisition Interface

Acquisition Interface

After an MCD file is created or opened, the file contents and the tools required to import or
create optical images, identify regions of interest (ROI), set acquisition parameters, and start
acquisition are displayed on two panes in the workspace.

The upper pane consists of two tabs—the Slide tab, which displays the Slide Layout, and the
Rain Plot tab, which displays the counts per push per channel so you can identify events as
they occur during acquisition

The lower pane consists of two tabs—the ROI tab, which displays the list of selected ROIls

Full slide view Slide toolbar
Unitled X
Slide
2 : S .
ORI RS
) 9 9 % i
: : : : Slide Layout
Q Q 9 Q
\%’ @
& 9 9 () () %
& 4
th
Slide and . —
Rain Plot B Rain Piot
tabs ROl (0) -1
M Import T Delete ||z a|¥||® Template $¥ Settings - Start W Stop
ROl toolbar — # ~ | @ Acquire | Descrip | Freq | Energy | StepX | StepV | X | ¥ | Width | Height | Profiling Type | Template | [ Save Image | View Images | Estimated Time | StartTime | End Time
ROl and
Panorama —] oo P

tabs

Name Description

Full slide view Intended to assist with slide navigation while zoomed in on the Slide Layout. The
red dot indicates the position of the mouse cursor relative to the entire slide.

Slide toolbar Contains the tools required to navigate the Slide Layout, create panoramas, create
ROls, reposition fiducial pins, and coregister imported images.

Slide Layout Visually represents the slide loaded in the Hyperion™ Tissue Imager. Displays the
locations of the focal and fiducial pins, panoramas, and ROls.
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Experiment Manager
Acquisition Interface

Name

Slide and Rain Plot
tabs

ROI toolbar

ROl and Panorama
tabs

Slide Toolbar

Description

Click to display the Slide Layout or the Rain Plot.

Contains ROl table tools to import ROIs from CSV file, delete unacquired ROls,
reorder ROIs, apply an acquisition template, modify acquisition settings, and start

and stop acquisition.

Click to display the ROI table or Panorama table.

& (W) i) B2

e

: «

Tool Name

Select

Pan

Draw Panorama

Draw ROI

Show Fiducials

Add Coregistration
Landmark

Apply Coregistration

Copy

30

a
(o]
=

Description

Click an object to select it or select multiple objects by clicking
and dragging over a collection of objects or holding the Ctrl key
and clicking each object.

=4

Move the Slide Layout view horizontally, diagonally, or vertically.

Click and drag to select an area on the Slide Layout for panorama
creation.

Click and drag to select an area on the slide layout for ROI
acquisition.

Focal and fiducial pins are displayed by default. Click once to hide
the pins. Click again to show the pins.

Click to add a coregistration pin to the optical image on the Slide
Layout. Coregistration pin placement must match the position of
the camera cross hair. See Coregister an Image for more
information.

= & B (3 (€

Apply Coregistration is tool is dimmed when fewer than three
coregistration landmarks are pinned or when coregistration is
already applied.

| After three coregistration landmarks have been pinned, the Apply
C Coregistration tool turns green to indicate that coregistration can

be applied. Click to apply coregistration.

Copies the selected object(s) to the clipboard.
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Experiment Manager
Log Manager

Tool Name Icon Description
Paste Pastes copied objects onto the Slide Layout.
Minimize .@ Hides the Slide toolbar.

Log Manager

Log Manager is located in the bottom left corner of the workspace. It displays a list of time-
stamped messages that describe the real-time operational status of the Hyperion Imaging
System.

Log Manager -~ 1
Tirne Message

© 2018/12/11 14:11:29:

© 2018/12/11 14:11:27:

& z018/12/11 14:11:27:230 Importing the image...

© 2018/12/11 14:04:59:559 Pancrama_001 (Top left=39,250.000, 13,734.782 , widtt

@ 2018/12/11 14:04:59:171 Stage movad to x=24320.448 um, y=9381.08% um

& z018/12/11 14:04:55:598 Stage moved to x=43971.448 um, y=9381.09% um =

P m »

973 Image is processed.
231 Processing the image...

Message Categories

Symbol Category Description

General Information  Describes normal operational functions of the instrument.

Warning Describes an unexpected occurrence. Operation is not
interrupted.

Error Describes an unexpected occurrence. Operation is
interrupted.
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Ex|

periment Manager

Process Manager

Process Manager

Process Manager displays the progress of processes and sub-processes as they are
performed by software and hardware components within the Hyperion Imaging System.

Instrument Control Data Acquisition Manual Tune

* @l

[ Process Manager ~ l\)gged en:administrator ~ @) v A

Layout

Properties

Experiment

== &l save Changes H H
| WE = e |
Save  Save

Email Notification

Shutdown

Generate Text File
Acquisition

b m

Start  Stop

DV Opt 23000 3 v E *
Plume Start| 2126 Import  Create
Image Focal Map

Slige

fnegy[o 3| # Ablate Fidudals

Auto Find

Apply Manual Correction

Fiducials

The Process Manager button updates to display the active process. Click the button to see
the progress of multiple subprocesses.

=0 =
rd
ﬁ Optics | Create Panorama - .Logged on: administrator = 9 A
Process Manager
hodule Description Progress Start Time End Time -
4 (i optics Creste Pancrama st | 2018711712 13:53:54:000
b 05139& Wove | 0% | 2018/11/12 155412000 2018/11/12 15:55:26:000 |
bz Z Mave ottt Z015/11/12 155412000 2018/11/12 15::5412:000
0 optics Farorama &djacent eS| 2015/11712 15:54:12:000
i 30 Open oGSt Z015/11/12 153412000 2018/11/12 15::54112:000
I 0HTI Focal map adjustment |Gt St—  Z015/11/12 15:53:34:000  2018/11/12 15:34:12:000
0 stoge Mave oGt Z015/11/12 15:53:54000  2018/11/12 15:5402:000
0 HT1 2cquisition Saving file ettt 2015/11/12 14:22:25:000  2018/11/12 14:22:48:000
0 1mport Siide Image ettt 2015/11/12 1411:27:000  2018/11/12 14:11:40:000
o Slide Image Import Loading Image OGS Z015/11/12 14:11:00:000  2018/11/12 14:11:00:000
o Slide Image Import Loading Image OGS Z015/11/12 14:10:51:000  2018/11/12 14:10:52:000
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Configure User Management
About User Management

Configure User Management

About User Management

NOTE Accounts created with an earlier version of CyTOF® Software are preserved. If you
upgraded from an earlier version of CyTOF Software, you do not need to create new
accounts.

When CyTOF Software is installed for the first time, a default administrator account is
created. The user name is Administrator and there is no password. To create a password
for this account, see Change the account password.

Use the Administrator account to create additional accounts.

Authorization Levels
Every account must be assigned an authorization level, either User or Administrator.

User authorization allows the user to:

« Tune the instrument using existing tuning settings
« Create new acquisition templates
« Acquire data

« Update personal CyTOF account information

Administrator authorization grants access to all User functionality, and allows the
Administrator to:

«  Modify Auto Tune parameters.

« Access and run Manual Tune.

« Create new Slide Layouts.

« Create new acquisition templates.

« Manage advanced instrument parameters.

« Create, modify, or delete CyTOF accounts.
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Configure User Management
Create an Account (CyTOF Administrators only)

Create an Account (CyTOF Administrators only)

CyTOF Administrators can create new user accounts. The minimum information required to
create a new account is username, password, and authorization level (User or
Administrator). The default authorization level is User.

To

1

2

3

34

create a new account

On the right side of the ribbon, next to the active user account, click the down arrow, and
then click User Management.

— X
Logged on: administrator ~ @) -~

1 User Management
B LlogOff

On the User Management tab, click Add to display the Add User dialog box.

= add Save Delete Change SMTP Password Change Account Password  Test Email Notifications
Accounts
Username First Name | LastName | Email | Phone | SMTP Host | SMTPPort | SMTP Username | Enable SSL | Log In/Cut Time | Authorization
[#  administrator 0 ] Administrator
[# user 0 [} User

In the Add User dialog box, enter a username, choose an Authorization level, and then
click OK.

Add User ]

Uzername

Mewllzser

Authorization

User "]

| ok
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Configure User Management
Create an Account (CyTOF Administrators only)

4 (Optional) On the User Management tab, double-click the following cells to enter
information:

. First Name
. Last Name
. Email

. Phone

. Log In/Out Time: Check this box to maintain a record of the login and logout activity
for this account. For more information, see View Log In/Out History.

. Authorization: Choose an authorization level appropriate for the account. For more
information, see Authorization Levels.

= Add Ml Save T Delete Change SMTP Password Change Account Password  Test Email Notifications
Accounts
Username First Name | Last Name | Email | Phone | SMTP Host | SMTPPort | SMTP Username | Enable S5L | Log In/Qut Time | Authorization
[#  administrator 0 ] Administrator
Ll e o [ = L
[# MNewlser 0 I . -

5 After the account information is entered, create a password for the account.
a Click the row to select it.

b Click Change Account Password.

=« 1
=k Add Il Save T Delete Change SMTP Password Ema
Accounts
Username First Name  Last Name = Email Phone SMTP Host | SMTP Port | SMTP Username | Enable 5L | LogIn/Out Time | Authorization
[l administrator il ] Administrator
[# user 0 ] User
[ MewUser  Bob Loblaw baob.lablaw@email.com 535-535-1212 0 User

¢ Enter a new password and click OK. When prompted, enter the password again to
confirm, and click OK.

6 Click Save to save the account.

7 Repeat steps 1-6 to create another account or close the User Management tab to exit.
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Configure User Management
Modify an Account

Modify an Account

CyTOF Administrators can modify the credentials and permissions of all accounts. CyTOF
Software Users can only modify their own account.

To modify an account

1 On the right side of the ribbon, next to the active user account, click the down arrow, and
then click User Management.

X

|
o

Logged on: administrator - ﬂ - A

AL User Management
B LlogoOf

2 Onthe User Management tab, double-click any cell to add or edit content.

Users X
4 Add Il Save T Delete Change SMTP Password  Change Account Password  Test Email Notifications
Accounts
Username First Name | Last Name | Email Phone SMTP Host | SMTP Port | SMTP Username | Enable SSL  Log In/Out Time | Authorization
B administrator a ] Administrator
user a B User
[ NewlUser BGH Loblaw bob.loblaw@email.com 555-555-1212 0 User

NOTE Users with User authorization can only modify the account they are logged into.

3 Atfter all changes are made to the account, click Save to apply.

Change an Account Password

To change an account password

1 On the right side of the ribbon, next to the active user account, click the down arrow, and
then click User Management.

= X

Logged on: administrator ~ @) -~

1 User Management
B LlogOff
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Configure User Management
Delete an Account (CyTOF Administrators only)

2 Onthe User Management tab, click Change Account Password.

+ Add Il Save W Delete Change SMTP Password| Cl A & Test Ema otifications
Accounts
Username First Name  Last Mame  Email Phone SMTP Host | SMTP Port | SMTP Username | Enable SSL | Log In/Out Time = Authorization
[  administrator 0 ] Administrator
[# user 0 ] User
[ Newlser  Bob Lablaw bobloblaw@emailcom 555-555-1212 0 User

3 When prompted, enter a new password and click OK.

4 Re-enter the password to confirm, and click OK. The password is now updated.

Delete an Account (CyTOF Administrators only)

Only CyTOF Administrators can delete accounts.

To delete an account

1 On the right side of the ribbon, next to the active user account, click the down arrow, and
then click User Management.

= X

Logged on: administrator = @) ~ A

A1 User Management
B LlogoOff

2 Inthe Accounts table, click the account to delete and then press Delete on your
keyboard.

=+ Add Wl Save Change SMTP Password  Change Account Password  Test Email No
Accounts
Username First Name | Last Mame @ Email Phone SMTP Host | SMTP Port  SMTP Usemame | Enable S5L | Log InfOut Time | Authorization
[#  administrator a B Administrator
[ user 0 o] User
& Newlser  Bob Loblaw bobloblaw@emailcom 555-555-1212 0 User
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Configure User Management
View Log In/Out History (CyTOF Administrators only)

View Log In/Out History (CyTOF Administrators only)

If Log In/Out Time is enabled for an account in CyTOF Software, the time stamp is recorded
each time the account is used to log on to and off of the software.

To view Log In/Out History

1 On the right side of the ribbon, next to the active user account, click the down arrow, and
then click User Management.

= >
Logged on: administrator - e - A

AL User Management
B LlogoOf

2 Click *| next to the account to expand the User In/Out Time history.

ueer < |
= Add Save [ Delete Change SMTP Password Change Account Password  Test Email Notifications
Accounts
Username First Name  Last Name | Email Phone SMTP Hest | SMTP Port  SMTP Username  Enable SSL Log In/OutTime  Authorization
B administrator ] Administrator
B user 0 User
B NewUser  Bab Loblaw bobJoblaw@zmailcom 555-555-1212 0 User

"= |

+ Add Save W Delete Change SMTP Password Change Account Password Test Email Notifications
Accounts
Username First Name  Last Name = Email Phone SMTP Host | SMTP Port | SMTP Username | Enable SSL  Log In/Out Time | Authorization
B administrator 0 Administrator
B user 0 User
5 Newlser  Bob Loblaw bob.loblaw(@emailcom 555-555-1212 [ User

User In/Out Time

# In COut
1 11/12/2018 5:00:28 PM  11/12/2018 5:01:03 PM
2 11/12/20185 11/12/2018 5:01:45 PM
3 11/12/2018 11/12/2018 5:08:23 PM
4 11/12/2018 50841 PM  11/12/2018 5:09:31 PM
14 | Al el
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Configure Email Notifications

Configure Email Notifications

When the email notifications setting is enabled, the software sends an email when
acquisition successfully completes. An email notification is also sent if acquisition
unexpectedly stops.

NOTE You must be familiar with the SMTP settings for your mail server. Contact your IT
department for assistance.

To configure email notifications

1 On the right side of the ribbon, next to the active user account, click the down arrow, and
then click User Management.

— X
Logged on: administrator ~ @) -~

1 User Management
B LlogOff

2 Inthe Accounts table, locate the account to configure email notifications for, and then
enter the following information in the appropriate cells:

. SMTP Host

. SMTP Port
. SMTP Username
. Enable SSL

NOTE CyTOF Administrators will see all accounts and CyTOF Users will see only their
accounts.

=
ok idd Ml Save T Delste Change SMTP Password Change Account Password  Test Email Notifications
Accounts
Username First Name  Last Mame | Email Phone SMTP Host | SMTP Port = SMTP Usemame | Enable 550 | LogIn/Out Time | Authorization
administrator o @ Administrator
user a @ User
[ NewlUser  Bab Lablaw bobJoblaw@email.com 535-535-1212 0 | User
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Configure Email Notifications

3 Click Change SMTP Password.

= Add kWl Save T Delete]

Accounts

Chang P Password [Change Account Password  Test Email Notifications

Username First Name | Last Mame @ Email Phone
[#  administrator
[#  user
[# Newlser Bob Loblaw bobloblaw@email.com 555-555-1212

SMTP Host

SMTP Port |~ SMTP Usemame | Enable SSL | Log In/Out Time | Authorization
0 ] Administrator
] ] User
0 User

4 Enter the network password. Click OK.

SMTP Password

Enter Password

|IIIl|II4 |

K
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About Instrument Control
Start or Stop the System

About Instrument Control

Start or Stop the System

It takes approximately 7 minutes for the system startup sequence to complete. During this
time the ablation chamber is flushed with helium, plasma is ignited, and hardware
components are initialized.

NOTE If the system has been off for one or more days, additional flushing is required to rid
the chamber of oxygen before the system is started. To flush the chamber, click the
Instrument Control tab, and then click Start Flushing.

Start the system

After flushing is complete, click Start.

‘ Instrument Control | Data Acquisition Manual Tune
l i il
O » =~ % _
Start Unload Start Start Control Auto
Sampie Flushing Laser Pane Tune
System Instrument Contro

The button now displays Cancel. To cancel system startup, click Cancel.

Cancel

After the system startup sequence is complete the button becomes a stop button.

IMPORTANT Allow 30 minutes for the system to fully warm up before you start tuning.

Stop the system

When you are finished acquiring data and want to stop the system, click Stop.

NOTE Stopping the system stops plasma. To stop the laser between acquisitions, click Stop
Laser.

I Instrument Control ‘ Data Acquisition Manual Tune
O B = ¥ & /
Stop Unload Start Stop Control Auto
Sample Flushing Laser Pane Tune

System Instrument Control
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About Instrument Control
Unload and Load a Sample

Unload and Load a Sample

1 On the Instrument _Control tab, click Unload Sample.

Instrument Control [ Data Acquisition Manual Tune

O Pl = ¥ & /

Stop Unload Start Stop Control
Sample Flushing Laser Panel Tune
System Instrurnent Contral

2 After the stage on the Hyperion™ Tissue Imager fully extends, open the sample window
and, if necessary, remove the previously loaded slide.

Load
Sample

4 After the sample is loaded, click Load Sample.

NOTE For more information about loading and unloading slides, see the Hyperion Imaging
System User Guide (400311).
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About Instrument Control
Flush the Ablation Chamber

Flush the Ablation Chamber

The ablation chamber is automatically flushed with helium when the system is started. This
rids the chamber of oxygen, which can extinguish plasma.

To flush the ablation chamber

1 Click Start Flushing. After the chamber begins flushing the button toggles to Stop

Flushing.
| Instrument Cantrol ‘ Data Acquisition Manual Tune
u
O PB[=|% o /
Stop Unload Start Stop Control Auto
Sampie Flushing Laser Pane Tune
System Instrument Contro

2 Click Stop Flushing to stop flushing the ablation chamber.

Stop
Flushing

Stop or Start the Laser

The laser is automatically started when the system is started. To stop the laser from firing
between acquisitions without stopping plasma, click Stop Laser.

To stop or start the laser

1 Click Stop Laser. After the chamber begins flushing the button toggles to Start Laser.

| Instrument Control ‘ Data Acquisition Manual Tune
|
o B =[¥|o /
Stop Urload Start Stop Control Auto
Sampie Flushing Laser Pane Tune
System Instrurnent Contro

2 Click Start Laser to start the laser at any time.

NOTE The laser will not start if a safety switch is tripped.

j%

Ltart
Laser
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Use the Camera

Use the Camera

Camera View provides the tools necessary to navigate and view the sample in the Hyperion
Tissue Imager.

AutoFocus

If the image in Camera View is blurry, click AutoFocus to optimize the stage height and field
brightness to bring the image into focus.

Before AutoFocus After AutoFocus
Camera View = =
2 n & - 1000 2 v |i@[q2p (w0 2 v||2a0 2 - . ni & - 1000 2 v 4 4] yll (100 2 «|f[2202 2«
MICEE - D R ) Y w2 2l
Pums Soaphe Aons 2 Stage bt = o puse [ S| o 2 Stoge = D 5z

#
#

E B o
E B o

Cursar Position (sx): 1164, 1695 XY Coardinate (um): 3.,249.992, 11300003 Time stamp: 935010025347085  Cursar Pasition {px): 420, 303 XY Coordinate (um): 31,949.999, 11300009 Time stamp: 935076896008137

Slide Navigation

Use the Stage controls to horizontally and vertically move the stage in increments to view
the sample.

To move the stage

1 Specify the distance the stage will move with each click by entering a value in the Stage
textbox. The default value is 1000 pm..

2 Click the directional controls to move the stage horizontally or vertically.
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About Instrument Control
Use the Camera

To move the stage to the Home position

Click the Home ( @ ) button.

n & - mm:vQI@Emo:vmz:v
Pause Snapshet AurtaFoous

L} Stage . LED 37

To move the camera to a specific location

1 Right-click on the Slide Layout and click Move here.

Untitled X
Sligie. >0
) _ — |
(][] [ - (O]
[
% e 9 ) %
9 9 9
R .

22] Q (] [+] ] B Import binage
7 i .
Side

2 Inthe Camera View window, right-click a location, and then click Move here.

Carnera View -0

@

BEHDE

Cursar Bosibion (pe): G48, 655 XV Coordinate () 31,049,909, 11200000 Tame ctamp: 9355015586060

Status Panel Readbacks EELEIEREN

NOTE If the image becomes blurry, click AutoFocus.
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Control Panel Overview (CyTOF Administrators only)

The Control Panel is available to CyTOF® Administrators. It contains five tabs:

«  Switch Box

« Analog Controls

« Plasma
« General
« Devices

To open the Control Panel

On the ribbon, click the Instrument Control tab, and then click Control Panel.

Instrument Control ‘ Data Acquisition Manual Tune
I o,
U ‘ = b
Start Unload Start Start Control Auto
Sampie Flushing Laser Pane Tune
System Instrument Contro

Switch Box

On the Switch Box tab you can turn the following hardware components off or on:
«  Chiller
« Nebulizer Gas

« Makeup Gas

* Cantrol Parel ===
el = [ — . N
Chiter Nebulizer Gas.
ON OPEN Ao ON [ ON | O
QFF CLOSE Elop OFF E OFF : . OFF |
Healer Makeup Gas
AUTO AUTO AUTO ALTO ON O
aTOP cLOSE STOR OFF OFF oFF_|
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Analog Controls

On the Analog Controls tab you can see the operating range and update the default setting
for the following parameters:

« Nebulizer Gas
« Detector Voltage

« Makeup Gas

« Current

e
Hame Actual M Actual M Actusl Cusert Veiue
k ] 0354 015

Update.
_Sel
’ =
| Detnctor Viekage 2500 o 1E08 4336715414143 < -
Mk s ] 09 0 s ]l
Curend. o 24 7

Actual Min and Actual Max define the valid operating range for each parameter. These
values are fixed and cannot be changed. The Actual Current Value is the value presently
applied for each parameter. The Actual Current Value can be modified if the Detector
Voltage Optimization subcalibration or Gases/Current subcalibration fails. See If Detector
Voltage Optimization Fails for more information.

To change the Actual Current Value
1 Under Actual Current Value, double-click the cell.

2 Enter a value within the acceptable range for the parameter (Actual Min—Actual Max).

3 Click Set.
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About Instrument Control
Control Panel Overview (CyTOF Administrators only)

Plasma

On the Plasma tab you can manually start plasma, stop plasma, and cancel the plasma start-
up sequence.

Control Panel =

SwachBox | Anskog Controls = Genersl Dewces

Plate cument, A
RFG Stahs

Lo PLASMAMODE[OI0006 1646261 ] Pt vallage. V3515

Facsunl Poer Loved, W |1450 753
Plasma Sequence Progress
Fower | 1500 Set

St Pl Camnt [ S Flasss

General

The settings on the General tab are not intended for typical workflow instrument usage.
These settings are intended for troubleshooting and they should only be adjusted with
instruction from Fluidigm technical support, a field application scientist, or a field service
engineer.

IMPORTANT Some settings below may be instrument-dependent and may not reflect the
settings on your instrument.

Cantrol Panel ==
SwitchBos | AnalogContiok | Plasma General | Dvices
Gieneral Plasma Management Perfomance Parameters Vialidation Duals
Instiument Version  Helios33 Plasma Pol Interval (sec) 2 IMD Bufer Size (bytes) 1048576 Type [ESC to empty] | Datavalidation - Enable Central Duals
FFG Poll Interval (s2c) 3 Introduction System Auta Stap Delay fses] 5 Test Bulfer Size [bytes) 1048576 DV Target 3
Dusl Slape
Intiaduction System Pall Interval (sec) D Auto Plasma Shutdauin Reaktime Delay Buffer Size [bytes) 16777216
Enable Awuto DY pt
MFB Pol Interval (sec) 2 Frealtime Delay per Bufer ras) 0 Hyperion Imaging Sy
Len Poll Interval [} Set Sel
en Poll Interval (sec) o B G
Pubser Pall Interval (sec) D
Curve Fit Faths Beats Profiles
Main Board Pl Interval (sec) 0 JRE Path  C:\ProgiamData\Dracleblavatisvapathijava.ets [ Update URL
RV Pol Interval [sec) 10 hitp: A cytof.caDomnloads/BeadsPasspor
Set Sel Set

Configuiation Storage

Set
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About Instrument Control
Control Panel Overview (CyTOF Administrators only)

Devices

The Devices tab allows you to switch between cell suspension and imaging acquisition
modes and configure your hardware accordingly. This section only describes settings that
can be modified by CyTOF Administrators.

| Coetral Parsel ==
SwichBe | ook Conbioks Flpma | Gremsal Dewces
e

Ty [ESE b pesply]

Post

wr
Tyee (5T 1o emery) 411 - T
Foet COMA

et

HIl Acaaston Maode
Tyoe [ESE to ariony] | Hypsdon Iiaging S
& Imagng

el Suspenzion

e Conbguashon.

HTI

Displays Hyperion Imaging System to indicate the Hyperion Tissue Imager is connected
and recognized.

XY
The XY settings allow you to manually adjust the Helios™ torch alignment with the vacuum

interface.

IMPORTANT These settings are not required for daily operation and should only be used
when instructed by Fluidigm Service or Support for troubleshooting. To adjust XY alignment,
run a tuning protocol that includes the XY subcalibration. For more information, see Create a
Custom Tuning Protocol and Run a Tuning Protocol.

Acquisition Mode

Switch between imaging and cell suspension acquisition modes.
Acquistion Mode

(® Imaging
() Cell Suspension

« Ifyou are using Helios as a stand-alone instrument, click Cell Suspension, and then
click Set Configuration.

« Ifyou are using the Hyperion™ Imaging System, click Imaging, and then click Set
Configuration.

NOTE See Switch Acquisition Modes for more information.
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Preventive Maintenance Reminder

Preventive Maintenance Reminder

CyTOF Software monitors instrument usage and reminds you when it is time to schedule a
Preventive Maintenance (PM) service call.

Warning £3

Itis tirme to schedule a Preventive Maintenance visit, Do you want to
l % notify the Fluidigrm service department?

If your computer has internet access, click Yes to automatically send an email to Fluidigm
Support to schedule a PM service call.

If your computer does not have internet access or the email was blocked by a firewall, click
Yes to acknowledge the message and then visit techsupport.fluidigm.com to schedule a PM
service call.

If you do not want to immediately schedule a service call, click No to set the notification to
snooze. The notification is displayed again after the snooze interval has passed.
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Switch Acquisition Modes (CyTOF Administrators only)

CyTOF Software supports two acquisition modes:
« Cell suspension, for data acquisition with Helios

« Imaging, for data acquisition with the Hyperion Imaging System

Each acquisition mode has a unique user interface.

Switch from Cell Suspension to Imaging Mode

To switch from cell suspension to imaging mode

NOTE To acquire data in imaging mode, the Hyperion Imaging System must be configured.
Connect the hardware according to the instructions in the Hyperion Imaging System User
Guide.

1 On the Toolbar, under System, click Control Panel.

2 Click the Devices tab, and then under Acquisition Mode, click Imaging

Conteol Panel (=5
Swich Box Ansiog Cortrols Plaama Genersl Umves
Chier remd.rion Sysem
Type (E5C 10 eryaty] - DWSAFGY Tyom (B30 o empty) | PS

Pt M2 Pou [COM3

Sebus

3 Click Set Configuration. CyTOF Software restarts.

4 When prompted, log on to the software as an administrator. The Hyperion Imaging
System user interface is displayed.

NOTE After the software restarts in Imaging mode, Introduction System (Control Panel >
Devices) is empty and grayed out.

Auto Detect Setup ...
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About Instrument Control
Switch Acquisition Modes (CyTOF Administrators only)

5 If the software does not automatically detect the Hyperion Imaging System:
a Close CyTOF Software.
b Check all cable connections.
¢ Confirm that the hardware is on.

d Open CyTOF software again. CyTOF Software should recognize the hardware.

Switch from Imaging to Cell Suspension Mode

To switch from imaging mode to cell suspension mode

NOTE After the hardware is connected according the instructions in the Helios User Guide, configure
the system in the software.

1 On the Instrument Control tab, click Control Panel.

| Instrument Control | Data Acquisition Manual Tune
I o,
@) = =S .
Start Unload Start Start Control Auto
Sampie Flushing Laser Pane Tune
System Instrument Contro

2 On the Control Panel, click the Devices tab.

3 Under Acquisition Mode, click Cell Suspension.

Switch Bon Aruleg Cortroly. L General Devcen

Typer (E5C 4o ervpty) v DVERFGT

Cyted Plarmay

M BHeles Type (E5CHo evply] | X1 -
Pt [COM4

Sehp Sehp Sty Setup

HTI Acoustion Mode
Type (ESC to ermpty) | Hypesion kmasgeny Sy

4 Click Set Configuration. CyTOF Software restarts.

5 When prompted, log on to the software as an administrator. The Helios user interface is
displayed.
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About Instrument Control
Switch Acquisition Modes (CyTOF Administrators only)

6 On the Toolbar, under System, click Control Panel, and then click the Devices tab.

Conteot Pand e
Swich Box Ansiog Cortrols. Plaama Genersl Umves
Chiter e S
Tyee (E5C 1o emety) - DVSRFG1 Typm (ESC 10 egty) P51
Pet CoMz Pos [COMY
Senp Setun Autn Dietiect et Seup
Aboasrpler Feockxten Vibve
DALV Macw_ATSHTD Type (5050 ematy) - Tyve (L5 te ampty) ~ Citafana
Poa Post
Setup Sehp Setp Senp Setp
xr
MF B ision Tyoe [ESCioempty] | XY1 “ B
Pt [COMS
Sty Sty St St
Actpustren Made
) imagng
@ Ced Suapension
Set Configuraton

7 Under Acquisition Mode, confirm that Cell Suspension is selected.

8 Under Introduction System, click Auto Detect. If the COM port is not automatically set to

COM9, manually enter it.
Introduction System

Type (ESC to empty) | PSI w
Port |COM3
Auto Detect Setup ...

9 If the software does not automatically detect Helios and PSI (Sample Loader):
a Close CyTOF Software.
b Check all cable connections.
¢ Confirm that the hardware is on.
d Open CyTOF Software again.

e Repeat Step 8. The software should recognize the Sample Loader.
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Tune the Instrument
About Instrument Tuning

Tune the Instrument

About Instrument Tuning

CyTOF® Software offers fully automated instrument tuning and calibration for the Hyperion™
Imaging System. Run Auto Tune daily to ensure optimal system performance.

For troubleshooting or to optimize an individual parameter, CyTOF Administrators can use
Manual Tune.

Required Materials

«  3-Element Full Coverage Tuning Slide (PN 201088)
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Tune the Instrument
About Auto Tune

About Auto Tune

Auto Tune Parameters and
toohar Results tabs Progress bar
San Ture Ce | ]
Tunng
i “Rtiew | O stop | BB Deste | 13 Creck I |
s T — I -
v TR s NS 2N B @
Cabeation 2010 15-27-0 Conglatnd 10 2005427 P i
Coabbeation AT1840T 0 1626013 Compieied. 101 /209 438 P =
Calbaation FOVSI1-00 160451 Compasmd. .|WIJ’HISIDGP‘{ B Iil
Catraon 20181217 1146 48 Completed. | 17N22N8 11080 ;e
Caitestion 21161130 1006-22 Congiing F11/2003 1006 M . =5 General Parameters
Callbrahon 20181123 1658619 Completed. ZIN1/MNE 45 P pihan E i H
Caltwation Z0VR1 133 144898 d’dﬂl} IZ‘JJIIINIQEHW .L‘_ and Scha“b‘a‘lon
Cabwstion 2081120 161528 Campleted. L PR %‘ tabs
Caltwation FNER-11:20 14.3340 Coginimg WGP -3
Ctraton 2111141544041 Completed. 1 PN Iz
Cataation ZIEB1119 144323 Cﬂ*lﬂ | |.3|“J’M|87 43PN q|
Cabbration 2NVBT116 175158 Conpieted |18 e P AT Patien g|
Colbration H1B1116 163044 Compirtnt 1B11/2015 430 Pl Abdsien ey Rargh Ablaton Fuaquancy, W20 bl Sap X, Ui | ¥ Pl St pushes 1000 L
Callbvation 201010-11 150057 Conpieted. 0N S 300 P £+} 185 Ablgion Enengy. 8 0 Akt Shee V. Um 1 e Widh. pushes 3840
Coltasion H161025 134550 Corghind | 250G 1 46PN bl Wikt i 150 Ablaten Toplot, e T80
Coaibration 20101 0-24 104245 Compieted MAVENEER P
3 . Ablstion Height, v S50 Ablation Toplak', v TETZAH el Cumerd Cosvingle |
Catteation 2161024 174345 [ HANNEEAI P
Calbraton 204 172421 Canplind e v
CoRtnation 210231733 22 Compirind 2EANANE S P
Catraton 221 171721 Canphend VNS P
Catbaon MB1012 140845 Conghied. |12n0ms 20 M
Catbration 201000 13375 Canplind AL PR
Cobroton V320 165505 Comyiled AN 3 P
Calbation 2004 152710 [m— (A3 M
Cattaatrm NG (52027 Conphind | e aan |
Subcalibrations

Auto Tune automatically tunes and calibrates the instrument by performing the
subcalibrations chosen by the user. General parameters and parameters specific to each
subcalibration are divided into tabs on the right side of the Auto Tune window.

Subcalibration Description
Coarse XY Optimizes the coarse alignment of the torch with the vacuum
Optimization interface.

IMPORTANT This subcalibration is only required when hardware
maintenance is performed. It should not be run on a regular basis.

Fine XY Optimizes the fine alignment of the torch with the vacuum interface

Optimization to provide maximum signal during calibration. Optimal alignment is
important for maximum transmission of ions into the vacuum
interface.

QC Report Generates a QC report, displayed on the Results tab, after the

tuning protocol is completed.

HTI Current/Gases  Optimizes current and makeup gas flow for optimal ion

Calibration transmission.
Transients Minimizes crosstalk by optimizing the helium flow rate.
Calibration
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Run Auto Tune

After the system is started and warmed up, run Auto Tune to optimize system performance.

NOTE Load a 3-Element Full Coverage Tuning Slide (PN 201088) before you begin. See

Unload and Load a Sample.

1 On the Instrument Control tab, click Auto Tune.

Instrument Corirol | Data Acquisition

Unload
Sampie

Control

Panel

Manual Tune
—
~ ¥
Start Start
Flushing Laser
Instrument Control

/4

Auto
Tune

2 Click New. A new row with a date and time stamp is added to the top of the Tuning

56

Protocol table.

Tureg

'amwlonun O zop | W Oeeer | {3 Check

Turing P

-MQ“ - “ﬂw-lla;g ‘_m_ 04

Subcalbigbons
17 Coarse 30 Qptivazation
2] Frm i Optamization

Tuam 8 Seeting Tme [ma] 100

[¥] QC Fepnt

7] HTI Cunert s Callbeaton
[F] Traruients Callbration
Dual Court St 0001

|20 un [ [0 [anwemon | passg

H: 20 Sbiagon Step . Um 1

Calteson 2018103 150057
| Conpltnd
| Completsd HT| Pasametess
| Comieted n
Clraion 20181024 172421 |Congleted e
Catation 2018102317332 |Conpleed. | 23710/2018 5:33 M
Caltoticn 201015:2317-1721 | Conpised 2NUANAENTPM
Caltesticn 20101012 148345 |Conplated.  12/10/2010 209 PM
Caltestion 2101009133756 (Conplted | 03/10/2018 137 PM Ny
Calboicn 1302155525 [Conplted | 20/09/2018 355 M
Coeation 2013304 152110 |Conpleted. | DA3/2019 321 PM
Coltestion 20100631 032827 |

120

e Stant. puushes 1000

AbistonEreigy, @ 0 Abdston StepY. U 1 Phame Width, uthe: 540
Ablation Widkh, um 150 Ablation Togleltit ym 146379
Ablaton Hewght, pm 500 bloton Toplelt ¥, ym 152767 [ Gt Cumert Cosednats |
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3 Onthe General tab, under Subcalibrations, check QC Report, Enable HTI Current/Gases
Calibration, and Transients Calibration.

Tune the Instrument

Torwsy

@ ew ©hun | D zop | BB Delete

Calbation 20101130 100632
Calbration 2010-11-23 165612
Collbestion 20181123 141818
Coalbestion 20181120 161528
Calbeation 281120143300
Cakaln 2001118156441
Calbration 2181119144323
Callbeshon 21811161751 68
Cobation 281116163084
Calkeation ZNB10:31 150057
Calteaten ANBI05 14660
Calteaton ANBI0 1840246
Caltestons 24021 174345
Cositeation 201510-24 17-24-21
Caitwation H1810-2317- 3022
Callestion 2010-10:231747-21
Calkestion 20101042 140546
Calitestion 20181009 133756
Calbestion 2100520 155525
Colkestion 20100304 152110
Coltestion 201008-71 03-28-27
Callbration 201008-20 {30413
Cabeation 2018 0229 09.04.-30
Calbration 201808 23,0850 52
Calbeation 20118 08 28 0850 22

{3 Cheek

| Conpleted

Diate/Tirne Flun
12122018 1043 AM

3071172018 10:06 AM

23208 456 P

|mene219EM |
07172018 £15PH

27172018 233 PM

R LU

THNIRANE 243 PN

B 58 EM

TEM1RNE &30 FM

| ANLmE 2

FAOANE 1A PM
241072018 602 PM

HNUANE S

HAWINGE2H M
2AWANEEIIPM
AW 517 P
121072016 209 P
(910/2018 137 Pt
02010 255 P
DUV T M
/002018 320 AM
02018 304 4M
20072018 804 AM
202018 850 AM

Pasametess

Garnral Parametens

HTI Pararmmtes

Hipugs

Subcsibeahons
Tian 8 Seming Tima [me] 10 Cosrte XY Dptinizstion
Firm <Y Optenzaon

¥ OC Reget.

7| HTI CumertMases Callupton
4| Trormierty Calbestion

Dusl Court Stat 0001

Lyt F H: 20 Abiatn Stepi. Um 1 Plame Start. puches 1000

120

Abdgton Enegy, 88 0 Ablgtion Step Y, Um Plume Width, puthe: 3880
Ablation Width, ym 150 Ablation TopLeit ym 14637 9

Ablabon Hesght, yim 500 blaton Toplelt ¥, ym  15276.7 [ Gt Cumert Cosednats

301 1iH e T om0 | peesn

NOTE Include Fine XY Optimization if low sensitivity is consistently observed. Include
Coarse XY Optimization and Fine XY Optimization if:

«  the acquisition mode is switched from Cell Suspension to Imaging

. the injector and coupling have been removed and replaced

. consistently low signal that may be improved by Helios XY realignment

4 Find an unablated area of tuning film to ablate while tuning.

a Inthe Camera View window, use the Stage controls to move the stage until a clean,
unablated area on the tuning slide comes into view.

2n @

C:2 o

ol Camers View

Cursor Pogition (pa: 72 355 XY Coordinete (umi: 14637587 15276716 Time stamp: S15345404120929
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b Inthe Auto Tune window, under HTI Parameters, click Get Current Coordinates.

Ao Tune = e == |
Turwgy

@ New D) Run rop | 0 Delere LY Chack
Fursrg Proloced Sl Dan/Temfwn = * Parmetens Fends

s 12122010 10:434M P cbiaaiia o
Colbaghor ANB1 0 100532 Camgieirl TG 1006 M i 2
Caltyonon 20101123 165613 Compleied ZUTI/2018 455 PU Tl oig Thr e (1) igandikpepnid
Caltaotor ANBAT23 161918  Cormpleted 2B |- Fina ¥ Oglimicafion 7
Calbistion 20181120 161528 Completed 21720B 4154 %
w&n;"ﬂf“ iﬂ.‘GZ‘w Comglelod .M|71!]|.|.¢?IJW -z—
Calbuston 1B1113 154440 Completed TA1/2018 244 P ] G Flogeet &
I:dhmn 2ANBITIG 144323 (muhluJ .l!h'“f.!li;t 243 2
Caibusicn 20101116 175150 Conghtind W1/ ES) P 1 HTI Cunert/Tazes Calbeation i"
Calbsator 20181116 163044 Complelnd VRANSANE & 30 P ¥ Transienis Callorstion -
Calbration 2010-10-21 1500-57 Compietad /12018 200 PH Drasd Court St 0001 .E“
Calbanbon 20181078 134650 [Compltnd | 0208 145 P _‘_|
Calboaion 2010-10-24 180246 Comgleied /0T R0ZPH HT| Paismetons :_;|
Calbration 2T18-10:24 174345 Comglsind 3P gy Flangs Ablalxon Frogency. He - 20 blaon Step Lm 1 Plaree Stant, pushes 1000 ]
Calbestion, 2010104 17.24-21 Conpleted N0 EH P ETRTT] o Ereigy. 0 0 Atiation Siep Y. U 1 Pume Wik putkes 40
Calbraon ANB10:2317-53.22 Completed TG ST P bl Wik, g 150 atiation Topl a3,y 146373
Calbuston 0101023171721 Completid | E7 P i T T
Calbraton 20181012 180945 Compigted 12NVANE 209 P . - —
Calbromon 2018104813975 Completed CAN/E01E 1.37 P

Wikt Susnmany

Coalloraion 2018.09.28 15,5525 Compleied. 2002008 355 PM
Conlbutiom 20130504 153110 Cirnplatnd (AR 321 P
Colvhon IB8T 92827 [Compleied | 3102018328 A
Clbnarion 10630 09 041 Compleind ORI 304 AN
Calbranon 2010023 030430 Comphicd 20072018 104 A4
r»mmimnm Corrglatnd 082018 850 A
Cislbrtion 2010-08-20 D0-50-22 Completed WOWEZ0A |

¢ Specify the ROI dimensions:
. In the Ablation Width, um text box, enter 150.
. In the Ablation Height, um text box, enter 500.
The dimensions for ablation should be at least 150 um x 500 um to ensure that the

area is large enough to accommodate all of the subcalibrations in the tuning
protocol.

HTI Parameters

Ablation Ernergy Bange Ablation Frequency, Hz - 20 Ablation Step ¥, Um 1 Plurne Start, pushes 1000
218 120 Ablation Energy. dB 0 Ablation Step ¥, Um 1 Plume ‘width, pushes 3840
Ablation Width, pm 150 Ablation TopLeft, pm 14637.9
Ablation Height, pr 500 Ablation TopLeft, um  15276.7 [ Get Current Coordinate ]

NOTE Use the default Ablation Frequency value of 20 Hz for the best resolution of
single-element transients. The Ablation Energy required to effectively ablate tuning
film is O dB. If O dB does not effectively ablate tuning film, optimize the reference
energy offset (CyTOF Administrators only). See Recalibrate the Reference Energy
Offset.
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5 In the Instrument Configuration tab, verify that the Chamber status is Flushed and the

Laser status is Ready.

Instrument Configuration ~ 1
| =
MName Status =
4 L} HTI
4 {i} Chamber Flushed
Actuzl Chamber Frezsure 0409 P31
Actusl Mass Flow 0.217 Limin
Hellium Supply Fressure 33.046 P31 -
4 {} Stage In
Motor Coordinate 2,208.5, 59556, 1684 pm
Command Coordinate

Slide Coordinats

12,679.923, 18,980,983 um ||
12,679.918, 18,980,982 um

4 ¥ Sample Door Closed
Current Position e0p
I:Moving False
4 £} Interlocks
Sample Window Closed
Upper Cover Closed
Lower Doar Closed
Helium Supphy QK
Chamber Prazsurs oK
Coupling Tube Clased
—IotaksTomo 0%
4 Lr Hover to display status
Te| Ready | 28.773°C .

P LI
A Experiment Manager L} Instrument Configuration _

6 In the Auto Tune window, click Run.

Auto Tune

Tuning |

*2 Mew| | D Run

Stop | B Delete | 7 Check

Turing Pratacol

[ Calibration 20

Statuz Date/Time Run -~ =

24/07/2018 4:53 PM

NOTE The entire Auto Tuning (with the two selected Subcalibrations) takes
approximately 10 minutes. A progress bar provides a visual indication of the time
remaining until completion.
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7 Click OK in the message box that displays after calibration has finished successfully.

60

=)

Calibration has finished successfully.

The Tuning Protocol status changes to Completed and the row turns green.

Auto Tune

Turing |

2 New Run Stop i Delete | ¥ Check

L S = 1
O Ig  roeor - TULT

C. T =
==l 1) -aELe p)

Calibration 2018-07-24 16-53-17 Cornpleted. 240772018 4:53 PM
» albrabion A018-U7-18 12 h Lompleted. Tai e 12 30 B
Calibration 2018-07-18 12-08-28 Completed. 18/07/2018 12:08 PM
Calibration 2018-07-12 13-44-10 Completed. 12/07/2018 1:44 PM
Calibration 2018-06-14 12-37-10 Cornpleted. 1406420018 12:37 PM

Click the Results tab to view the results of the tuning.

The pass criteria for Auto Tune are:

. Resolution (Mass 1): >400
. Transients Cross Talk 1: <0.15

. Transients Cross Talk 2: <0.05

«  Mean Duals for 5Lu, per laser shot: >500

NOTE If the instrument was switched from Cell Suspension mode to Imaging mode, the
mean dual count for 75Lu may be 80% of what they were before to switching to Cell

Suspension mode.

IMPORTANT If Auto Tune fails, refer to the Hyperion Imaging System User Guide

(400311) for troubleshooting tips.
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About Manual Tune (CyTOF Administrators only)

CyTOF Administrators can optimize individual parameters using Manual Tune. Procedures to
optimize the following parameters are provided:

« Ablation Energy

« XY (Torch Alignment)
« Helium Mass Flow

« Current

« Makeup Gas

Additional parameters should only be modified with the guidance of Fluidigm technical
support,

Manual Tune Settings

The Manual Tune Settings window allows you to manually ramp individual parameters over
a specified range in order to determine the value that produces the best signal.

Manual Tune Settings [e]= =]
Paramets!

10 | Anate Symbol Mass 4 Label Parameter

»i BaBD) | et 79924 B F
3 e " P - Parameter Name Base Template  Tuning Slide
3 In[116] In 1148903 118In
. P 10905 19 HTI Integration Level, abltion shots 100
5 Rell38) | %e 133.905 1344 Flume Star, pushes 1000
5 Celdn) | Ce 133905 140Ce Parameter StartValue D Ablation Enery Range, B 1753 7.84
7 EullSl) | Eu 150919 151Eu Parameter EndValue & Bblation Eneiay. &
8 Euf153) Eu 152,921 153Eu Parameter Step Value 1 Ablation Frequency, Hz
2 Lu178) Lu TS 178 Setling Time,ms 1000 Ablation Distance ¥, um 1
10 Os(189) o 188.958 1830 e

5{159) s O's < TOF Integration level, 76800 Ablation Distance ¥, pm 1

Ablation Width, pm 120
Ablation Height, pm 100
Dual Count Start (pulses per push)  0.001 Ablation TopleftXt, ym 14638

Adust Eref Ablation TopLeft.y, um 15224 852
Coordinate
Save to TOF File

EACYTOF\ManualTuningTest2
Save (o Masses File

exepteft TimeRampingResult bt :]

Save ta Transiznts File
EACYTOFManualTuningTest st

Choose from the following recommended parameters in the Parameter Name list:
« Hyperion Tissue Imager parameters

. Helium Mass Flow

+  Ablation Energy

. Z
« DAC parameters

. Current
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. Detector Voltage

. Makeup Gas

. Nebulizer Gas

« XY parameters
.- X
- Y

Specify Tuning Elements

Elements in the Analyte table are scanned at each step within the scanned range for the
chosen parameter.

To include or exclude any element in the Elements Table

1 Right-click on the table and click Elements Table (F4)...

T e EE—

62

Parameter |
10 Analyke Symbal Mazs & Label
T meEo) | A 79.924 B0
2 [ viem v 88,905
3 [ g 114.903
4 [ menzmy e 130,905
5 wel134) e 133.905 134xe
¥ E 120 aneE
7 [W] Fu Apply Ternplate (F3)... .
g [ Eul153] ] £y Create Template from (F7)... .
g [ Gdl156) ] Gd Elements Table (F4d)... !\3- -
10 Lu(175] Lu Export to CSV file
Irmpaort from C3Y file
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2 Click an element to select (blue) or deselect (white) and then click Apply.

Element Table 5]

Element Tahle

Mo [ Mo [ To [ Ru [ Rh [Pd [Ag [Cd [In [sn [sb [Te | 1
93 | 82 | 9 | 9 | 103|102 | 107 121 | 120 | 127
38 104 | 109 123 | 122
95 | 599 | 99 105
0o 108
57 101 108
%8 102 110

[Beke | [cs[Ba [ La [Ce [ Fr Ho | Er
| 1w | [133)130] 138138 | 14 165 182
132 [ 139 [ 138 164 |
M 140 | 168 |
& (187
|18 ) 168 |
7 R
138
HE [ Ta [w [Re [0s [ [Pt [au[Hg [ 71 [Fo [ Bi |
174 | 180 | 180 [ 185 [ 184 [ 197 190 | 197 | 195 | 208 | 204 | 208 |
176 | 181 [ 182 [ 167 [ 186 [ 133 [192 198 | 205 | 206
prr|  peay iery isdp j1es) | a07)
e| |ie4)  fresf  j1esj je00) | 208
[ R L= R L= R 0 [ I
L18a ] pea) e a2
1152} [204]

Optimize Parameters

Optimize Helium Mass Flow (CyTOF Administrators only)

Optimize helium flow by ramping the Helium Mass Flow parameter across a range of values.
Dual count measurements for 75Lu are taken across the range at intervals defined by the
Parameter Step Value. At each step, a corresponding transient curve is generated and
displayed. Each curve represents the dual count signal of 7>Lu at a particular flow rate. The
optimal Helium Mass Flow value is the value that produces 75Lu with the highest intensity
and with minimal cross talk.

NOTE Load a 3-Element Full Coverage Tuning Slide (PN 201088) before you begin. See
Unload and Load a Sample.

1 On the ribbon, click the Manual Tune tab, and then click Settings.

2 In the Manual Tune Settings window, in the Parameter Name list, click HTI » Helium
Mass Flow.

3 Enter the following values:

Setting Value
Parameter Start 0.1
Parameter Stop 0.25
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Setting Value
Step Value 0.01
Settling Time, ms 10000
Ablation Energy, dB 0

NOTE If O dB is insufficient,
see Recalibrate the Reference

Energy Offset
Ablation Frequency, Hz 20
Ablation Distance X, um 1
Ablation Distance, Y um 1

4 Verify that the following elements are in the Analyte table: Y(89), Ce(140), Lu(175). If they
are not, right-click the Analyte table and then click Elements Table (F4)... to add them.

5 Set the ablation area.

a Inthe Camera View window, use the Stage controls to move to a clean, unablated
area on the tuning slide.

EHE O

385 ¥ Conrdinate bk 14837967 15276716 Tme namer SI93488041 20525

] o -
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b On the Manual Tune Settings window, click Get Current Coordinates.

Eae Templain  Tunng Shde

HT1 gt Lovel, ababon shols
Plume Stat, puthes 8
Patarrsten Sl Vidue Ablstion Eneegy Alange. o
Pansereses End Vo Alblabun Erengy, 8
Porametes Slep Vehue Ablation Frequercy, Hz (80
Setting Tmema blation Distance . um
TOF Ineration level. Ablation Distance'Y. um
Abdation Widh, ym
blation Hraght. um
Dt Court Seait fpudses pat puth] Abiicn Topleh X pm
ot
Gt Cumert
EACYTOR M anualTuringT et bt |
7] Saweto Mastes Fila
gl T gl [;]
1] Swem o Taarmseris File
EACYTOF ManualTunngl estfi bt E]

c Enter Ablation Width and Ablation Height values large enough to accommodate the

number of measurements. For the range and step size used in this procedure, 200 x
500 um is sufficient.

NOTE A wider range or a smaller step size increases the number of measurements
taken. A large area may be required to complete all of the measurements.

6 On the Manual Tune toolbar, click Transient to open the Transients Per Reading window
and under Analyte, click Lu(175) to display the lutetium signal measured at each step.

Graph Parameters

Analyte Bin # Scale ' Scale
Luf175) - @ Pushes Step: 38 Mir: |0 Hin [Diuals]: l:l
@ Time Size: 384 Max [0 Max [Duals) @

7 Click Run.

8 Identify the helium flow value that corresponds to the maximum lutetium signal observed

with low values for CrossTalk 1(<15%) and CrossTalk 2 (<5%). Right-click to select the row
and click Select Value.
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NOTE CrossTalk 1and CrossTalk 2 values represent the estimated overlap from one plume
to the next at ablation frequencies of 200 Hz and 100 Hz, respectively.

CrossTalk 1
— N 200 Hz

CrossTalk 2
’ 100 Hz

9 Click OK in the message that is displayed to indicate Helium Mass Flow is successfully
set to the selected value.

NOTE If transient intensities are low, check that the coupling tubing is correctly connected
to the ablation chamber and aligned. See the Hyperion Imaging System User Guide for
more information.

Optimize Makeup Gas (CyTOF Administrators only)

Optimize makeup gas flow by ramping the Makeup Gas parameter across a range of values.
Dual count measurements for 75Lu are taken across the range at intervals defined by the
Parameter Step Value. At each step, a corresponding transient curve is generated and
displayed. Each curve represents the dual count signal of 7>Lu at a particular flow rate. The
optimal Helium Mass Flow value is the value that produces "75Lu with the highest intensity
and with minimal cross talk.

NOTE Load a 3-Element Full Coverage Tuning Slide (PN 201088) before you begin. See
Unload and Load a Sample.

1 On the ribbon, click the Manual Tune tab, and then click Settings.

2 In the Manual Tune Settings window, in the Parameter Name list, click HTI = Makeup
Gas.
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3 Enter the following values:

Setting
Parameter Start
Parameter Stop
Step Value
Settling Time, ms

Ablation Energy, dB

Ablation Frequency, Hz
Ablation Distance X, um

Ablation Distance, Y um

4 Verify that the following elements are in the Analyte table: Y(89), Ce(140), Lu(175). If they
are not, right-click on the Analyte table and then click Elements Table (F4)... to add

them.

5 Set the ablation area.

a Inthe Camera View window, use the Stage controls to move to a clean, unablated

area on the tuning slide.

2l @ + [ aah
=

EBEBD:

w5

LED

28 2

o

ety

Value

0.5

0.05
10000

0]

NOTE If O dB is insufficient,
see Recalibrate the Reference
Energy Offset

20

)

Cursor Poition (oa) 72 365 XY Coordonate (umj 14637967, 15276710 Tire starmp: S15346404120809

Camecs View

CyTOF Software v7.0 for Imaging Mass Cytometry User Guide

Tune the Instrument
Optimize Parameters

67



Tune the Instrument

Optimize Parameters

68

b On the Manual Tune Settings window, click Get Current Coordinates.

Parameter

TOF Integration level,

Dual Count Start [pulses per push)

Adjust Erel Ablation TopLeft Y, um

Save ta TOF File

0| anate Symbol Mass o Label Parameter
» ABD | At 79524 B0ArA .
5 e " . - Parameter Name @] Base Template  Tuning Slide
3 In(115) In 114903 115in
' | P e HTI Inkegration Lewel, ablation shots
5 ®ell34) | %e 133.905 134%e Flume Statt, pushes
3 Cell40) Ce 129,905 140 Parameter Start Value Ablation Energy Rlange, dB
7 FEL 150.919 151Eu Parsmeter End Value Ablation Energy. dB
8 Euil53) Eu 152921 153Eu Parameter Step Value Ablation Frequency, Hz
g Ly175) Ly 1794 R Setiling Tine, ms Ablation Distance ¥, um
10 0s189) 0= 189.958 18905

Ablation Distance . pm
Ablation Width. um
Ablation Height, pm
Ablation TopLeft,

EACyTOFManualT uningT est2 tat
Save to Masses File

e\optof\TimeRampingResult txt
Save to Transients File

EACyTOFManualTuringT st st

c Enter Ablation Width and Ablation Height values large enough to accommodate the
number of measurements. For the range and step size used in this procedure, 200 x

500 um is sufficient.

NOTE A wider range or a smaller step size increases the number of measurements
taken. A large area may be required to complete all of the measurements.

Display the Transient and Channels plots.

On the Manual Tune toolbar, in the Plots group, click:

Click Run.

Transient to open the Transients Per Reading window. In the Transients Per

Reading window, under Analyte, click Lu(175).

Channels to open Masses Per Reading window.

For Makeup Gas, record the value that corresponds to the highest Lu(175) response in

the Masses Per Reading window.

Subtract 0.1 from this value and enter the new value in Control Panel > Analog Controls.

a

On the ribbon, click the Instrument Control tab. Click Control Panel, and then click
Analog Controls.

In the Makeup Gas row, enter the new value in the Actual Current Value column.
Click Set.

Close Control Panel. When prompted to save the changes, click Yes.

CyTOF Software v7.0 for Imaging Mass Cytometry User Guide



Tune the Instrument
Optimize Parameters

Optimize Torch Alignment—XY (CyTOF Administrators only)

NOTE Load a 3-Element Full Coverage Tuning Slide (PN 201088) before you begin. See
Unload and Load a Sample.

1 Open the Control Panel and record the X and Y values to determine an appropriate scan
range.
a On the ribbon, click the Instrument Control tab, and then click Control Panel.

b In Control Panel, click the Devices tab, and under XY, click Setup.

antrat Panel

SwichBos | Ansog Conhils Pamma [ Genessl Devicas
s
Tope [E5C ko empiy)
Pt
Type [E ety [W¥1

HII Arprsbor Hoxde
Typm 50 bo mrply] | Hypeuon Imagng Sy =

¢ On the XY1 Setup window, under Move, record the X and Y values.

NOTE Keep this window open. You will enter new X and Y values later.

) YL Setup

Move

e

37938

=

BAE63

Reset
121755
124807 Load Config

-
? 1

b3

37938

=

ESEE2

K Encoder 8908
‘¥ Encoder 16415

2 Onthe ribbon, click the Manual Tune tab, and then click Settings.

3 Inthe Manual Tune Settings window, Under Parameter Name, click XY =Y .
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4 Enter the following values. Use the Y value recorded in Step 1to determine Parameter
Start and Parameter Stop values.

Setting Value

Parameter Start Y value — 20,000
Parameter Stop Y value + 20,000
Step Value 5000

Settling Time, ms 5000

Ablation Energy, dB 0

NOTE If O dB is insufficient, see Recalibrate the
Reference Energy Offset

Ablation Frequency, Hz 20
Ablation Distance X, um 1
Ablation Distance, Y um 1

5 Verify that the following elements are in the Analyte table: Y(89), Ce(140), Lu(175). If they
are not, right-click the Analyte table and then click Elements Table (F4)... to add them.

6 Setthe ablation area.

a Inthe Camera View window, use the Stage controls to move to a clean, unablated
area on the tuning slide.

Camera View -1

2 ; : e T
R ||
;II ,ﬂ, : 1000 3 @EE; L o)

£} Stage LED &z

ﬁ

EH

Cursar Position {px): 72,365 XY Coordinate (um): 14,637.987, 15276716 Time stamp: 519346404120929

EETREEN Camera View
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b On the Manual Tune Settings window, click Get Current Coordinates.

Parameter

10| Analie Symbol Mass ~ Label Parameter
k1 Ari(B0) Arbr 79.024 BlAny —
5 = v P o ParameterName [ Base Templale  Tuning Slide
3 In{115) In 114303 116In
4 weal131) e 130,905 131%e HT! Integration Level, ablation shots
5 xell34] | xe 133905 134%e Plume Star, pushes [
[ Cel140) Ce 139,905 140Ce Parameter Start Walue Ablation Energy Range, dB
7 Eul151) Eu 150919 151Eu Parameter End Value Ahlation Energy, dB
8 Eul153) Eu 152,321 153Eu Parameter Step Value Ablation Frequency, Hz
J Lui75) Lu TFSe 175y Settling Time, ms - Ablation Distance X, pm
10 0s(183) Os 168938 1830:
TOF Intearation level, Ablation Distance ', pm

Ablation width, prm
Ablation Height,
Dual Count Start [pulses per push) Ablation TopLefti<, pm

Adiust Eref Ablation TopLeft™r, pm
Coordinate:
Save to TOF File -

EACYTOFYM anualTuningT est2 kst
Save ta Masses File

e\cptofiTimeR ampingFlesult tat L]

Sawe to Transients File
EACyTOF M anualTuning T este kst

c Enter Ablation Width and Ablation Height values large enough to accommodate the
number of measurements. For the range and step size used in this procedure, 200 x
500 pm is sufficient.

NOTE A wider range or a smaller step size increases the number of measurements
taken. A large area may be required to complete all of the measurements.

7 On the Manual Tune toolbar, click Run.

8 Click Transients to view real-time transient signals.

9 If Lu(175) is not selected, click the Analyte list, and then click Lu(175).

Tune the Instrument
Optimize Parameters

Analyte

aZ Transients Per Reading

Graph Parameters

Bi(205)

Y(@3)

Cs(133)
La(135)
Eu(151)

Gr|Eu(153)
|: Thi(153)
Ho(163)

Tmi1
Bi(203) &

Bin

(@) Pushes

) Time

X Scale Y Scale

Step: Min: |0 Min (Duals): |0
Size: Max: |0 Max {Duals). |0

NOTE Transient peaks are displayed in the Transients Per Reading window after ions

reach the detector.
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10 Ablation stops after all measurements are taken. On the Transients Per Reading
window, identify the value that provides the most intense Lu(175) peak.

11 Narrow the scan range using this value +5,000 (enter new start and stop values).
Decrease the step size to 500 and start scanning. Open the Transients Per Reading
window. After scanning is complete, identify the Y value that produces the most intense
Lu(175) signal and enter it into the Y text box in the XY1 Setup window. Click Move to
reposition the torch.

e s | @

Muve

X 41500 Sa |

Mave |

LosdContia

Expost Conlig

Cumsent Peaition

%
¥ 6T

KEncodes 0300
¥ Encoder  1B875

12 Repeat Steps 1-11 for the X position. In the Manual Tune Settings window, under
Parameter Name click XY = X from the drop-down. Verify that the most intense signal
for Lu is >100,000. Enter the X value that produces the most intense signal into the X
text box on the XY1 Setup window and click Move.

IMPORTANT After the X position is optimized, repeat this procedure for optimal
alignment.

Optimize Current (CyTOF Administrators only)

IMPORTANT Perform this procedure only when a 175Lu signal >100,000 cps cannot be
achieved. This procedure optimizes the system sensitivity.

NOTE Load a 3-Element Full Coverage Tuning Slide (PN 201088) before you begin. See
Unload and Load a Sample.

1 On the ribbon, click the Manual Tune tab, and then click Settings.

2 In the Manual Tune Settings window, in the Parameter Name list, click DAC = Current.
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3 Enter the following values:
Setting
Parameter Start
Parameter Stop
Step Value
Settling Time, ms

Ablation Energy, dB

Ablation Frequency, Hz
Ablation Distance X, um

Ablation Distance, Y um

Value
0]

10

0.5
20

0]

NOTEIf O dB is insufficient,
see Recalibrate the Reference
Energy Offset

20
1
1

4 Verify that the following elements are in the Analyte table: Y(89), Ce(140), Lu(175). If they
are not, right-click the Analyte table and then click Elements Table (F4)... to add them.

5 Set the ablation area.

a Inthe Camera View window, use the Stage controls to move to a clean, unablated

area on the tuning slide.

Camera View

2

N & % | |ox :-g
e smprs s |0 stage

Wz

00 I ov| |9z I -

LED &z

#

FH

Cursor Position (px): 72, 365 XY Coordinate (um): 14,637.987, 15,276.716 Time stamp: 519345404120929

Status Panel [JetuE R
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b On the Manual Tune Settings window, click Get Current Coordinates.
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¢ Enter Ablation Width and Ablation Height values large enough to accommodate the
number of measurements. For the range and step size used in this procedure, 200 x
500 um is sufficient.

NOTE A wider range or a smaller step size increases the number of measurements
taken. A large area may be required to complete all of the measurements.

6 Display the Transient and Channels plots.

On the Manual Tune toolbar, in the Plots group, click:

. Transient to open the Transients Per Reading window. In the Transients Per
Reading window, under Analyte, click Lu(175).

+  Channels to open Masses Per Reading window.

7 Click Run. After the data for each step within the range is acquired the transient curve
appears in the Transients Per Reading window.

8 Record the value for Current that corresponds to the highest Lu(175) response in the
Masses Per Reading window.

9 Enter the new value in Control Panel > Analog Controls.

a Onthe ribbon, click the Instrument Control tab. Click Control Panel, and then click
Analog Controls.

b Inthe Current row, enter the value recorded in Step 8 in the Actual Current Value
column. Click Set.

c Close Control Panel. When prompted to save the changes, click Yes.

Control Panel (5|
Swath o Ak Cortids Plams. Garweal D
Hore Actual My felusl Hax Actual Cusmord Ve Upeote
Mebudices G 0 1 ] Snt
Omtresten Vikage 2500 ] R Smt

Maknpl o 105 T S

s [ e ) s B

NOTE If the Lu(175) Maximum is <50,000 then perform the Optimize XY procedure.
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Recalibrate the Reference Energy Offset

The ablation energy required to effectively ablate tuning film with a new laser is O dB. Over
time, and at a rate dependent on laser usage, the amount of energy required to ablate
tuning film (and samples) increases. Recalibrate the reference energy offset to restore 0 dB
as the energy required to ablate tuning film and eliminate the need to update existing
acquisition methods.

NOTE Load a 3-Element Full Coverage Tuning Slide (PN 201088) before you begin. See
Unload and Load a Sample.

1 On the ribbon, click the Manual Tune tab, and then click Settings.

2 Use Camera View to locate an unablated section of tuning film on the slide. The area
required to complete this calibration is 120 x 100 um.

3 Setthe camera coordinates as the location to start ablating:

In Manual Tune Settings, under Parameter, click Get Current Coordinates. The values
for Ablation TopLeftX, um and Ablation TopLeftY, um are updated to match the camera
coordinates.

hanual Tune Settings = | @ [= )
Parameter
12 Analyte Symbol Mass Label Parameter
L3 Auda(B0) A 79,924 B0Adr
5 T v a6.905 Parameter Mame Base Template
3 In{115) In 114.902
4 W Ve 130,005 HT! Integration Level, ablation shots
5 Kol | %e 133.905 134e Flume Starl, pushes
E Ce(140) Ce 139905 Parameter Start Yalue Ablation Energy Range, dB
7 Eul151] Eu 150919 Farameter End Value Ablation Energy, dB
2 Eulsa] Eu 142,921 Parameter Step Valu Ablation Frequency, He
g Gel156) Gd 155822 1586 Settling Time, ms Ablation Distance X, pm
10 Tb(153) Tb 158.925 1597k
TOF Integration level, Ablation Distance . pm
11 Tm[169] Tm 168.934 169Tm
12 W L 17494 Ablation Width, pm
Ablation Height, pm
Dual Count Start [pulses per push) Ablation TopLeft., pm
Adjust Eref Ablation TopLeft.v,

Get Current
Coordinate
[] Saweta TOF File

[ 5Save to Masses Fils

[] Save to Transients File

0oL

4 Apply the Tuning Slide acquisition template. Right-click the Analyte table and click
Apply Template. Double-click Tuning Slide.
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5 To start re-calibrating the reference energy, click Adjust Eref.

NOTE Recalibration takes approximately 5 minutes to complete. The instrument cannot
be used during this time.

hanual Tune Settings E@
Parameter

12| Anate Symbol Mass ~ Label Parameter

b1 Ardi(B0) Ay 79.924 B0
2 23 v . Parameter Name . Base Template
3 In[115] In 114,902
4 FED e 130.905 HT! Integration Lewel, sblation shats
5 Hell3t) e 133.908 1384 Fllme Start, pushes
B Ce[140] Ce 139.905 Parameter Start Walue Ablation Energy Range, dB8 -
7 Eu[151] Eu 150.919 Parameter End Yalue Ablation Energy, d
g Eul153) Eu 162.921 Parameter Step Yalue Ablation Frequency, Ha .
g Gl5F) Gd 155.822 1566d Sefting Time, ms Ablation Distance =, pm
10 Th{159] Tb 158.925 159Th

TOF Integration level, Ablation Distance 'Y, pm

1Al Tm{169) Tm 168.934 169Tm
12 Lu(175) Lu 174.34 Ablaiion /i, ym | 1.

Ablation Height, pm
Duial Count Start [pulses per push) Ablation TopLefts pm

Adjust Eref Ablation TopLeftY. pm

Gt Current
Coordinate
Save to TOF File

Save to Masses File
—— (I
Gave to Trarsients File

g . S W — —

After re-calibration completes, a message that the Eref adjustment completed successfully is
displayed in Log Manager.

NOTE If the following message is displayed, contact Fluidigm Technical Support for
assistance.

E reference shiftwas not applied, Spply = - 4 dB manually in Laser tab,
and then repeat the Adjust Eref procedure again,
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Plots

Transients Per Reading Plot

The Transients Per Reading plot displays the transient signal detected for a specific analyte

at each measurement taken during manual tuning.

s Transients Per Reading

Graph Paramsters

Enalyte Bin X Soale
© Rahes Sy i 150
) Time Size: 384 Max 3876

Graph Translents

DAC > Makeup Gas

¥ Scde
Min (Duls
Max (Duals]:

Graph Parameters

« Specify an analyte to monitor.

«  Specify whether to bin data by push or by time.

« Setthe Xand axis scale.

Graph Summary

a
100000

Graph Summary

Mairnurn Tatal Start
05 14400 14848 2083
0.55 26275 26828 2791
0.8 337E6 34356 2632
0.68 50253 1002 2430
o7 E1743 B2560 2380
075 84037 85111 2283
08 7118 98272 2166

126321 128153 2021

38355 33348 1348
55364 55324 1873

The Graph Summary displays the following values for each measurement:

«  Maximum (Dual Counts): The most intense measurement in the peak

« Total (Dual Counts): The peak area

CrossTalkl
(%)

22
14
12
1

03
03
08

B8 EeE )

CrossTalk2
(%)

0z
03
04
03
0z
0z
0z

(A

o7
o7
o7

«  Start (Pushes): The number of pushes at which the peak start was measured

01
0z
01

« CrossTalkl: The estimated percent overlap of ions from one transient to the next at 200

Hz ablation frequency

« CrossTalk2: The estimated percent overlap of ions from one transient to the next at 100

Hz frequency
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Masses Per Reading Plot

On the Manual Tune window, click Channels to display the Masses Per Reading (MPR) plot.
The MPR plot allows users to view the integrated intensity, pulse count, or dual count per

reading for specified channels. The reading duration is defined in the Manual Tune Settings
window, in the HTI Integration Level, ablation shots text box. The default value is 100 shots.

o' Mass(es) Per Reading

0.79,2,304.843

[E=5E=l =
YG_ Intensity
Time ) Pulse Caunt
) Dual Count
o) - Scle
IEENNEE 2l — In(115) @ Linear ) Logll
g e s M T L L L LT — Xe[131)
patist Min 0
Eu(151) Max: 3500000
— Eu(153)
— Osli1E9) Analytes
Analyte  Label
P ooy | e
Y83 |8
In115)  115In
Hel131) 131Ke
He(134]  134%e
Cel140)  140Ce
Eul151) 151Eu
Eu[153) 153Eu
O] | Lufi?8)  175Lu
= - 0s(189) 1890
Parameter S lue

MPR Plot Settings

Choose to display integrated intensity, pulse count, or dual count for all

« Pulse Count: The number of pulses counted within a given mass
channel. When the ion flux within the mass channel is low, the ion flux is
most precisely determined by counting the number of pulses.

sufficiently low ion flux, the dual count is taken from the Pulse Count
value. As the ion flux increases, ion pulses begin to arrive at the detector
at the same time. In this situation, pulse count underestimates the true
ion count, and integrated intensity becomes a more accurate
measurement. Integrated intensity is then multiplied by the dual

Setting Description
Y
pushes within the reading duration.
« Intensity: The analog signal intensity.
» Dual Count: The effective ion flux for a given mass channel. At
coefficient to calculate the amount of incoming ions.
Y-scale Choose to display data on a linear or logarithmic scale.
Min/Max Adjust the Y-axis range to zoom the view in or out.
78
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Select Channels to Display

The channels shown in the Analyte table are the channels specified in the tuning protocol or
acquisition protocol, depending on whether data is being acquired in Acquire mode or Tune
mode.

By default all channels in the Analyte table in the protocol are selected and displayed.
To specify channels to display

In the Analytes table, uncheck the channels to exclude from view.

Time of Flight (TOF) Plot

The TOF plot displays the intensity of ions from a single push against the time-of-flight (ns)
scale or mass scale (amu).

a2 Time of Flight Range Per Reading (Mass Peak) EI@
Analyte Giaph Channel 'Y iz = iz
[Esc to Empty] [T Shaw History @ Primany @ Linear Min 0 @ TOF Min 9200 7442
S ) Secondary ) Logll Max 100000 ) Mass Max 12000 12422
9406.3 , 116,776
Time
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TOF Plot Settings

Setting Description

Analyte  The list of metal isotopes present in the tuning film or sample being acquired.
To view a specific isotope, select it from the drop-down list, or press the Esc
key to view all isotopes.

Graph When ramping a parameter in Manual Tune, check the Show History box to
overlay the scan from each step on the graph.

By default, Show History is unchecked.

Channel The signal from the detector is split between two channels. The signal to the
Primary channel (Channel A) is amplified. The signal to the Secondary channel
(Channel B) is dampened. The difference between the two signals is a factor of
50.

« Click Primary to display the amplified signal.
« Click Secondary to display the dampened signal.

NOTE If the Secondary channel signal is higher than the Primary
channel signal, the cables from the computer to the instrument have
become reversed and must be swapped.

Y axis Choose the range and scale to display (linear or logarithmic). The default range
is 0-10,000,000.

X axis Display either time-of-flight (ns) or mass number (amu).
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Acquire Data

About Data Acquisition

Imaging Mass Cytometry™ data are saved to an MCD (.mcd) file. In addition to channel data,
each MCD file contains additional sample-specific information:

« Imported images

« Panoramic images created with the Hyperion™ Tissue Imager

« Regions of interest (ROIs)

« Optical images of ROIs taken before and after ablation

« Focal map data for optimal laser and camera focus

« Fiducial coordinates

Data Acquisition Enhancements in v7.0

Prepare MCD Files on a Non-Acquisition Computer

To support flexible and collaborative workflows and to maximize instrument availability,
install CyTOF® Software v7.0 on a non-acquisition computer. You can perform the following
tasks:

+ Create new MCD files

« Create or edit Slide Layouts
« Importimages of the sample
« Draw panoramas and ROls

« Create, edit, and apply acquisition templates

Later, transfer the MCD file with the corresponding sample to the Hyperion Imaging System.
Load the slide into the Hyperion Tissue Imager, coregister the sample image and ROls to
the physical sample, and then acquire data.

NOTE See CyTOF Software v7.0 Release Notes (FLDM-400338) for minimum system

requirements and installation instructions for offline acquisition preparation.

Image Coregistration

For best accuracy, coregister images imported into an MCD file to the physical sample in the
Hyperion Tissue Imager. Use the camera within the Hyperion Tissue Imager to identify
landmarks that correspond with the imported image. A minimum of three landmarks must be
identified to successfully coregister an image.
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Slide Layouts

When a new MCD file is created, a Slide Layout is applied. & =

A Slide Layout contains focal pins and fiducial pins. Focal TR GORETel Data Acquistion Ml
pins indicate where pre-acquisition measurements are T B : i
taken to compensate for slide curvature during panorama | IJ
creation and sample ablation. Fiducial pins indicate where | e | 90
fiducials will be created. Slide Layouts provided with

CyTOF Software have 12 focal pins and 4 fiducial pins.

CyTOF Users can choose from existing Slide Layouts.
CyTOF Administrators can modify existing Slide Layouts
and create new ones. New Slide Layouts are available to
all users from Data Acquisition > New File.

Four Slide Layouts are provided with the software:

Plain slide (Empty12AF)

2-well chamber slide (2_chamber_12AF)
4-well chamber slide (4_chamber_12AF)
8-well chamber slide (8_chamber_12AF)

NOTE The default Slide Layout is applied to MCD files
acquired with earlier versions of CyTOF Software when
opened with CyTOF Software v7.0. This does not affect or
change the data acquired.

Focal Pins

A focal map (or profile) is created from a series of measurements taken at slide coordinates
marked by focal pins on the Slide Layout. The focal map determines the optimal stage
height at various slide coordinates during acquisition to compensate for slide curvature
resulting in improved camera focus and more uniform ablation of larger ROls.

A focal map is automatically created when panorama creation or ROl acquisition is started. It
takes approximately 2 minutes to create the focal map.
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Fiducial Coordinates

Fiducial pins indicate where to create fiducial marks. Create fiducial marks to use for slide

registration if you want to remove a sample and resume acquisition to the same MCD file
another time.

For more information, see Create Fiducials and Find Fiducials.

Fiducial pin =—

9 Q @

z z z

&

Focal pin ——(

&
<
<

O

e @0 Q Q

f z z z

NOTE The Slide Layout can be changed at any time unless fiducials have been created.
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Data Acquisition Workflow

If CyTOF Software v7.0 is installed on a non-acquisition computer, you can perform
preliminary work on that computer and then transfer the MCD file with the corresponding
sample to a Hyperion Imaging System for acquisition. You can also perform all of your work
directly on the acquisition computer connected to the Hyperion™ Imaging System.

The following workflows provide a general overview of the data acquisition workflow. For
more detailed information about specific functionality, see the topics in the Acquire Data >
How To section of this Help guide.

Starting on a Non-Acquisition Computer

Create a Import an Select Apply Save the Coregister  (Optional) Acquire
new MCD image of the regions of acquisition  MCD file the image Create data.
file. sample. interest for  settings. and transfer and ROIsto panoramic
ablation. it with the the sample images of

sampletoa inthe the sample.

tuned Hyperion

Hyperion Tissue

Imaging Imager.

System.

Starting on the Hyperion Imaging System

Create a new MCD Import and Select regions of Apply acquisition Start acquisition.
file. coregister animage interest for ablation.  settings.
or create a

panoramic image of
your sample.

(Optional) Create Fiducials

To remove the slide and acquire data later, create fiducials on the slide at any time before or
after acquisition. Fiducial coordinates are saved to the MCD file. When the sample is
reloaded for acquisition, open the same MCD file and register to the fiducials to realign the
Slide Layout to the physical sample in the Hyperion Tissue Imager. For more about fiducials,
see Create Fiducials and Find Fiducials.
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Unload and Load a Sample

1 On the Instrument Control tab, click Unload Sample.

| Instrument Control Data Acquisition Manual Tune
|
O Bl = % & /
Stop Unload Start Stop Control Auto
Sample Flushing Laser Panef Tune
System Instrument Contral

After the stage on the Hyperion™ Tissue Imager fully extends, open the sample window
and, if necessary, remove the previously loaded slide.

3 Load the slide onto the stage and close the sample window.

4 After the sample is loaded, click Load Sample.

k&

Load
Sample

NOTE For more information about loading and unloading slides, see the Hyperion Imaging
System User Guide (400311).

CyTOF Software v7.0 for Imaging Mass Cytometry User Guide 85



Acquire Data

Create or Open an MCD File

Create or Open an MCD File

After you create or open an MCD file, the Slide and Rain Plot tabs are displayed in the top
pane of the workspace and the ROl and Panorama tables are displayed on tabs in the

bottom pane.

The Slide Layout is shown on the Slide tab. If a Slide Layout is not selected when the MCD
file is created, the default Slide Layout—which is the Slide Layout that was last used—is

applied.

The Slide Layout shows the locations of focal pins (blue) and fiducial pins (red). For more
information, see Slide Layouts, Move Pins on the Slide Layout, and Create or Modify a Slide

Layout.

NOTE Do not acquire data from more than one slide to an MCD file. Create a new MCD file

for each slide.

Slide > 1
| DOCCIEIOEEER S
i 9 9
z z z
. % o 9
1%
m f °x fz
th
L3
SN Rain Plot
ROI {0} ~ 1
|i'| Import Delete || &)l &) ¥| X Template G} Settings - Start
# ~ [M Acquire Descrip  Freq  Emergy  StepX  StepY X Y  Width  Height  Profiling Type  Template [l Save Image | View Images

MeIR()N Panorama (0)
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To create a new MCD file with the default Slide Layout

On the ribbon, click the Data Acquisition tab, and then click New File.

Instrument Control Data Acquisition Manual Tune
¥ BE | save Changes
|j = = Edit
Mew fipen Layoat - ) Save  Sawve Start. Stop
File = - Properfties Az
Experiment

To create a new MCD file with a specific Slide Layout

On the ribbon, click the Data Acquisition tab, and then click the New File down arrow to
display the Slide Layout list. Click the Slide Layout to apply it.

F =

Instrument Contrel Data Acquisition Mai

P

] L]
] L]
¥ L
v o
L ]
] L
T
L o
| L]
] w
4 i
[] 6
L] "
¥ L]
] Cd
] 1
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Change the Slide Layout

1 (Optional) To change the Slide Layout, on the Data Acquisition toolbar, click Layout, and
then click the Slide Layout that you want to use. For more information about Slide
Layouts, see Slide Layouts.

F 2
nstrument Corntrol Manual Tune Data Acquisition
')lﬁ BEE L Save Changes ] ]
i =z W
HE o Edit
- . b
New Open | Layout i Save  Save Start
File ™ - Properties AsS
; N
LA
‘ Change Slide La},-‘c:-ut)-l
+ + + % | D N
* * + * |
+ + * -
2_chamber_124F
* & * &
- +
+ + + +

+ + + +
+* + & *
* * * +
" | [ 4 b
&_chamber_12AF
" i (] [
* L3 * +
* * * ¥
+ * + +
¥ i T 1

NOTE The last Slide Layout used becomes the new default Slide Layout. CyTOF®
Administrators can create or modify Slide Layouts.

2 Focal pins and fiducial pins are displayed on the Slide Layout by default. Click the Show
Fiducials tool to hide all pins from view. Click again to display the pins.

NEOIEEIEIEEEE
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Open an MCD File

1 On the ribbon, click Data Acquisition, and then click Open.

Instrument Control Data Acguisition ‘ Manual Tune
*\_‘] Save Changes
B Edit
New| Open B . Save 53
Fite = - Properties As
Experiment

NOTE An MCD file created with an earlier version of CyTOF Software must be upgraded for
compatibility with v7.0. For more information, see MCD File Compatibility.

2 Browse to locate the MCD file and double-click the file to open it. The file contents are
displayed in Experiment Manager, the Slide Layout, and the ROl and Panorama tables.

3 Focal pins and fiducial pins are displayed on the Slide Layout by default. Click Show
Fiducials to hide all pins from view. Click again to display the pins.

NEEEICEEE
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Move Pins on the Slide Layout

A Slide Layout contains two types of pins:

« Focal pins to mark the coordinates where focal measurements are taken

« Fiducial pins to mark the coordinates where fiducials (optional) are created

Fiducial pin _-@‘ ™ Q 0 Q‘P
Focal pin 92 o 92 Q 92
LA ) Q Q "

Move a Fiducial Pin

Four fiducial pins are included in each Slide Layout. Fiducial pins indicate where fiducials
are created. If a fiducial pin is placed over the sample or hydrophobic barrier, move the
fiducial pin before creating fiducials.

For more information, see Create Fiducials and Find Fiducials.

To move fiducial pins

1 Inthe Slide window, click E|
oo - o)

2 Click and drag the coordinate mark you want to move.

Move a Focal Pin

If a focal measurement is taken in an area where light is not properly reflected, such as over
thick tissue, a warning is displayed in the Log Manager. If the ROIs queued for acquisition
are >1,000 pma2:

«  Switch to Local Profiling: In the ROI table, set Profiling Type to Local

« Move the focal pin and create the Focal Map.
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Otherwise, acquisition begins after the Focal Map is created.

Log Manager >~ 1
Tirmne Message

& 2019/03/01 14:165 16| Focal Map for the slide surface model is created. The residual is 10.42 (threshold is 10), maximum deviation is -20 at X: 32,572.7, ¥: 10,2079, 7 4:',-1|'

=]

@ 2019/03/01 14:16:59:839  Iris is open.

© 2019/03/01 14:16:39:832 Iris Position=15200

© 2019/03/01 14:16:58:636 LED is set to 100

@ 2019/03/01 14:16:58:515 Optimal focus at Z = 1969
@ 2019/03/01 14:16:51:520 Stage moved to x=48000.000 um, y=18000.000 um w2

<] m »

To move a focal pin

1 On the Slide toolbar, click .
&J|w 4] -

o,

2 Locate the pin with coordinates that match the warning message displayed in Log
Manager. Hover over a focal pin to display its coordinates.

o

& Focal Coordinate
¥ 36,000 pm
¥: 13,000 pm

3 Use Camera View to identify a location that is adequately lit and contains a thinner
section of the tissue. The red cross hair on the Slide Layout updates to reflect the
camera position.

4 On the Slide Layout, click and drag the focal pin to red cross hair.

5 After the focal pin is moved, re-create the Focal Map. On the Data Acquisition tab, click
Create Focal Map.

Instrument Control J Data Acquisition L Manual Tune

1] Save Changes L] L] Ernail Notification . Energy | 4 g Ablste Fiducials
‘*I‘J - - H H DvOpt (030 3 ~ E * =
L] it |:| Shutdown Auto Find
MNew Open Layout Save Save Start  Stop o Plume Start 2541 Import| Create =
File = = As [ Generate Text File Image |Focal Map 3 Apply Mani ection
Experiment Acguisition Slide Fiducials

CyTOF Software v7.0 for Imaging Mass Cytometry User Guide 91



Acquire Data
Create or Modify a Slide Layout (CyTOF Administrators only)

Create or Modify a Slide Layout (CyTOF Administrators
only)

The Slide Layouts provided with CyTOF® Software contain 12 focal pins and 4 fiducial pins
and are designed to work with standard slide types. The pins can be repositioned as
needed in the MCD file to accommodate the sample location or slide type. These changes
are saved to the MCD file, not to the Slide Layout.

To add or remove focal or fiducial pins or create a Slide Layout intended for a non-standard
slide type, open the Slide Layout editor. CyTOF Administrators can create or modify existing
Slide Layouts, including Slide Layouts provided with the software.

To create or modify a Slide Layout

1 On the Data Acquisition tab, in the Experiment group, click Edit.

Instrument Control Data Acquisition Manual Tune

*Iej ==  Save Changes III H
Wl | = et

Mew Open | Layout Save Save
File = - Froperties .

Experiment

2 In the Slide Layouts window choose a Slide Layout to modify or create a new Slide
Layout.

«  To choose a Slide Layout to modify, click a Slide Layout in the list.

. To create a new Slide Layout, click Add.

Slide Layouts X QUSSR

Slide Lavouts
deAdd |[[Delete  lalSave
Id  Name Energy (dB)  Frequency LED | Last Run Date | Image Path Preview
1 Emptyl2AF 1] 200 100 Ci\ProgramData\Fluidigm\CyTOF\mages\Empty_12_AF.png| ‘ D - |
2 2_chamber_124F 4] 200 100 Ci\ProgramData\Fluidigm\CyTOFmages\2_chamber_12_AF.png| | ‘
3 4_chamber_124F 4] 200 100 Ci\ProgramData\Fluidigm\CyTOFmages\4_chamber_12_AF.png| | ‘ N B
4 8_chamber_124F 4] 200 100 Ci\ProgramData\Fluidigm\CyTOFmages\B_chamber_12_AF.png| | .
B> 5 layout 20180814 124979672 4 200 100 Ci\ProgramData\Fluidigm\CyTOR\images\Empty_12_ AF.png| ‘ E |
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3 Add new focal or fiducial pins in one of these ways:

. Use the tools in the Coordinates window to place new pins on the layout.

Coordinates ~ I Focal Coordinates

® / “ fadd| T

EJ s @ Xm) Y jem)
10000 19000
22000 19000

= 36000 19000
U} 9 W 50000 19000

S : : : 10000 13000

9 (-] 9 Q 22000 13000

L : : : ‘ 36000 13000
2 9( ° ° ° A 50000 13000
H 10000 7000
i 22000 7000
36000 7000

50000 7000

] v Focal Coordinates EEGINEEIRELIGE S

. On the Focal Coordinates or Fiducial Coordinates tab, click Add.
Coordinates Focal Coordinates

“ § 4add |

Kium) VY (um)
10000 19000
22000 19000

— 36000 19000
Qe 9 9 » 50000 19000
S : : : 10000 13000

3
Qo o ] 9 22000 13000
65 36000 13000
2 9, 9 9 e (A s000 13000
& 10000 7000
& 22000 7000
6000 7000

s000 7090

» Focal Coordinates [ELIaCINeRTGES

Focal Coordinates are displayed by default. Click the Fiducial Coordinates tab to
display fiducial coordinates.

Focal Coordinates

Sadd |
Kum) Y (um)
10000 19000
22000 19000
36000 19000
50000 19000
10000 13000
22000 13000
36000 13000
50000 13000

10000 7000
22000 7000
35000 7000
50000 7000

Rt LTI Fiducial Coordinates
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4 Move the pins by clicking the Hand tool and then clicking and dragging a coordinate

marker.
Coordinates -1
" [@laide
%9 9 )
9 9 b
s 99 9 )
=
h

NOTE If a pin is placed out of bounds, a red square is displayed and the pin
coordinates are highlighted in the table. A Slide Layout cannot be saved if a pinisin an
invalid location.

le—-
) ) ¢ )
) ) ) 9
LS ° 7 *®

5 To delete focal or fiducial pins in one of these ways:

. In the Coordinates window, click a focal pin to highlight the row containing the
coordinates in the Focal Coordinates table, and then click Delete.

. Click the Focal Coordinates or Fiducial Coordinates tab, click the coordinate in the
table, and then click Delete.

= 9 Focal Cosedinates

99 9 (-] ‘b 50000 19000
e - Woee 13000
] | v 2 & ) 22000 13000
s 3 ! B0 13000
s ve 9 9 ® w0 o0
B 10000 7000
2000 7000
& IB00 00
S0000 7000

SRR v Coordinaic: ]
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Import an Image

To help navigate the sample and identify regions of interest (ROls), import an image of the
sample. Before acquiring data, coregister the image and objects, such as unacquired ROls,
to the sample loaded in the Hyperion™ Tissue Imager by identifying common physical
landmarks.

NOTE For most accurate coregistration, import an exact image of the sample loaded in the
Hyperion Tissue Imager. Images of sequential tissue sections can be used for qualitative
analysis only.

Image Recommendations

« Import full slide images with a resolution between 20 um/pixel (or approximately 1,200
dpi) and 5 um/pixel for best accuracy.

« Downscale partial slide Images with dimensions >10,000 x 10,000 pixels or an
equivalent number of pixels. Otherwise, the software may become slow to respond.

« The following file types are supported: bitmap (.bomp), uncompressed TIFF (.tif/.tiff), JPG
(jpg/.jpeg) and PNG (.png). Compressed file types, such as JPG and PNG, are saved to
the MCD file as bitmap images. Choose uncompressed file types to best estimate the
impact of the file size on the MCD file size.

NOTE The JPEG2000 compression format is not supported.

« Toimprove software speed and performance, crop images so that only the relevant
portion of the image is imported.

IMPORTANT Image files that require >2 GB of memory are not supported and cannot
be opened. Downscale the image using external software to import it.
Error =)

"' | Cannot open: E

Querflow errar, The memary required exceeds 2 Gb,

Please downscale the image and try again.

To import an image

1 On the Data Acquisition tab, in the Slide group, click Import Image.

Instrument Control Data Acquisition Manual Tune

HE g save Chan: L] L] Energy | o et

*-IJ mm i s Cranges H H ovopt  [osom 3 v E 3¢ i -
W= i [E] Shutdown

New Open | Layout Save Save Plume Start Import | Create

File = - As [T senerste Text File Image focal Map

Aurto Find

Experiment Acquisition Slide Fiducials

2 Navigate to the image file and double-click to open the file. The file is displayed in the
Import Slide Image window.
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3 (Optional) Crop the image.

a Click the Crop tool |£|
|1|@ - -

- . F.
de Size | 2k de | Rotation |0

L

-

b Click and drag to select a portion of the image to import.

e N

BB ol

4 If necessary, rotate the image to orient it relative to the sample in the Hyperion Tissue

Imager. The frosted end of the slide must be on the right.

|i| |£| Slide Size | 2k 4& | Rotation |0 -

Rotate the image in one of these ways:

. Click ©h or 42 to rotate the image 90° in either direction.

Enter a value in the Rotation text box and press Enter to rotate the image a specific
number of degrees.

NOTE The image cannot be rotated after it is imported.

If the image resolution is higher than recommended, click Image Properties. In the
Scale text box, enter the image scale, and next to Downscale, click 1 um/pixel or 5
pm/pixel to reduce the resolution. For more information, see Image Properties.

[ # tsen st bonge

B (W[ s 2 - 2

N
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Scale (pixels/um) | 0.0944881¢ :

=
|
—-

= Width (um) 75305 4
eH]

a s
O Height (um) 25231 X
&

Q

= Downscale Mane hd
.E. Lock Ratio

6 Click Apply to apply the changes to the image file. The Slide Image Window closes and
the image is displayed on the Slide Layout of the active MCD file.

Ueatien X

Tm DNEEmEQ o |

BB Dy
L

NOTE To avoid accidentally moving or resizing an imported image, lock the image in
place. Click the lock icon in the upper right corner of the Slide Layout. When the lock
icon is red, the image is locked. Click the icon again to unlock the image.
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Image Properties

Use Image Properties to modify the scale of an image.

£ Scale (pixels/pm) | 0.0344881¢ :
;hj

£ Width (um) 75305 -
]

& Y
2 Height (pm) 25231 -
oo

u!_lil Downscale |hn|‘.5- - |
o

E Lock Ratio

Property Description

Scale Displays the scale of an image in pixels/um. The initial value is calculated

(pixels/um) from the horizontal resolution of the image. Enter a new value to change
the scale.

If you do not know the scale, divide the image resolution in dpi by 25,400
pum to convert from dpi to pixels/um. The image resolution must be at
least 1,200 dpi.

Width (um) Displays the image width in um. Enter a new value to change the width.
When Lock Ratio is checked, the height is automatically adjusted to keep
the aspect ratio.

Height (um) Displays the image height in um. Enter a new value to change the width.
When Lock Ratio is checked, the width is automatically adjusted to keep
the aspect ratio.

Downscale The default setting is None. To downscale an image, choose 1 um/pixel or
5 pm/pixel.

Lock Ratio When checked, the aspect ratio of the image is maintained when it is
resized.
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Coregister an Image

For most accurate ablation, coregister an imported image to the physical sample. Use
Camera View to identify distinct sample features to use as coregistration landmarks and
locate the corresponding features in the sample image. At least three, well-spaced
landmarks are required for coregistration.

Landmark Positioning

Coregistration landmarks must be placed as far apart from each other as possible for the
most accurate results.

Coregistration pins are correctly spaced. Coregistration pins are too close together.

To coregister a sample image

1 Identify a distinct feature on the imported image, then use Camera View directional
controls to navigate the sample to bring the corresponding feature into view.

2 Inthe Camera View window, right-click directly over the feature and click Move here to
position the camera cross hair over the feature.

Camera View > 1

o n e = [ -G |TE'T| 00 = ~|[at76 % -
Bl
Fas LED 3z

%)
—

Sapshzt AutaFous 1} Stage

]

FH®
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3 Onthe Slide Layout, place a coregistration pin over the same feature on the imported
image.

IMPORTANT Be sure the camera cross hair is positioned over the landmark before
placing a coregistration pin on the imported image.

a On the Slide toolbar, click the Add co-registration landmark tool .

Nw @ E|e

b On the imported image, click the image to place the pin.

"“'f o

B @ ol

IMPORTANT A coregistration pin placed on the imported image should mirror the
cross hair position in Camera View as closely as possible for best accuracy.

c Ifthe pinis not correctly placed, click the down-arrow next to the Add coregistration
landmark tool , and then click the Delete icon for the fiducial pin to delete.
DUELIEIOPEERC

4 Xlpm [ Ylpm | X2pm | Y2 pm
1 1g850 17300 14838 15277 W

W Delete All

4 Repeat Steps 1to 3 at least two more times, choosing landmarks that are well-spaced. A
minimum of three landmarks is required for coregistration.
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5 After three landmarks are identified and coregistration pins are placed, Apply
EX
Coregistration ] remains dimmed until the image is selected for coregistration. To

coregister additional objects such as regions of interest (ROIs), press and hold Ctrl and

click the additional objects. Highlighted objects are selected.

NOTE If an image is locked, it must be selected on the Panorama table in the pane
below the image. Click the Panorama tab and then click the row that corresponds to the

image.
£ Feb201Pico_egistratonmed X
Slide -3
3 34451 757 pm, ¥: 11303382 umm
\”I'I
¥
Side
W Detese & Create Panonms
» ~ Bfleeate Deweption I pgtm  Heighs St Teme fng T Pogel Wit Poel beging
1 71 LBOSOSIZE coppeding 23480 15265 7497 8330 08 T3

Fararars (1)
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6 After the image and other objects are selected for coregistration, click Apply

Coregistration .
() () (] (@)

A message is displayed indicating that coregistration has been applied. The imported
image may be rescaled. The image and selected objects will slightly shift and then the
imported image is locked in place.

IMPORTANT If the dimensions of an imported image change as a result of
coregistration, the dimensions of unacquired ROIls and panoramas also change relative
to the imported image.

7 To verify coregistration accuracy, right-click a coregistration pin on the Slide Layout and
click Move here. The position of the cross hair in Camera View and the cross hair on the
image on the Slide Layout should match. Repeat at each coregistration pin and other
areas on the image.

8 If you are not satisfied with the accuracy of coregistration, delete the coregistration
landmarks and repeat Steps 1to 7. To delete the coregistration landmarks:

On the Slide toolbar, click the down-arrow next to the Coregistration tool, and then click
Delete All.

X2 pm
35639 14712 35539 14712

35795 7202 35795 7,202

E 8 5

30341 9670 30,341 9670

W Delete Al

9 After the image is successfully coregistered, you can use it to determine where to select
ROls.
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Create a Focal Map

A focal map (or profile) is created from a series of measurements taken at slide coordinates
marked by focal pins on the Slide Layout. The focal map determines the optimal stage
height at various slide coordinates during acquisition to compensate for slide curvature
resulting in improved camera focus and more uniform ablation of larger ROls.

Fiducial pin _-g [ 0 ) s;;;e
Focal pin 9! ® 9! 9 9!
) 9 9 »

If a focal map is not already been created, it is automatically created when panorama
creation is started or when acquisition of ROIs is started. It takes approximately 2 minutes to
create a focal map.

To create a focal map

After an MCD file is opened and the sample slide is loaded into the Hyperion™ Tissue
Imager, click the Data Acquisition tab, and then click Create Focal Map.

Instrument Control Data Acquisition Manual Tune

um & Chang T mall Natificstio Energy |4 . & Fiducia
*\_1] T H H L ovopt (030 & v E E3 s -
B = i [F] shutdown Aute Find
New Open | Layout Save  Save i i Plume Start 2541 Import| Create
> £ - ¢ [ Generate Text Fiie Image |Focal Map al Corvect

Experiment Siide Figucials

Cancel
Focal Map

After focal map creation starts, Create Focal Map becomes Cancel Focal Map.
To cancel focal map creation

Click Cancel Focal Map.
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If the Focal Map was Created with Warnings

If a focal measurement is taken in an area where light is not properly reflected, such as over
a thick tissue, a warning is displayed in the Log Manager. For ROIs >1,000 pmz2:

NOTE Switch to Local Profiling: In the ROI table, set Profiling Type to Local to create a local
focal map for each ROI at the time of acquisition.

Move the focal pin and re-create the Focal Map. For more information, see Move a Focal
Pin.

NOTE If the Focal Map was created automatically after starting acquisition, acquisition
proceeds unless stopped by the user.

Log Manager > 1
Tirmne Message
& 2019/03/01 14:165 46| Focal Map for the slide surface model is created. The residual is 10.42 (thresholc eviation is -2 2572.7,¥:1 ,f'f-ll'
B =]
@ 2019/03/01 14:16:59:839  Iris is open.

© 2019/03/01 14:16:39:832 Iris Position=15200

© 2019/03/01 14:16:58:636 LED is set to 100

@ 2019/03/01 14:16:58:515 Optimal focus at Z = 1969

@ 2019/03/01 14:16:51:520 Stage moved to x=48000.000 um, y=18000.000 um
4 m
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Create a Panorama

A panorama is a stitched image of the sample created using the camera in the Hyperion
Tissue Imager. Use the Panorama tool to select one or more areas on the Slide Layout to
indicate where to create panoramas.

NuEEE Qe

Rain Plot

NOTE Panoramas are saved in the MCD file as bitmap images. For best software
responsiveness:

« Limit total panorama area to a maximum of 200,000,000 um2 (or an equivalent area).

« Do not recreate existing panoramas. Original image data is not deleted from the MCD
file so the file size increases each time a panorama is recreated. Instead, delete the
panorama from the Panorama table and then create a new one.

To create a panorama
1 On the Slide toolbar, click the Draw Panorama tool.

& (W] [ (B (@) -

2 Within the boundaries, but at least 500 um from the left edge, click and diagonally drag
the cursor to highlight the area. Repeat, if necessary.

Slide
J<) X: 20815.185 pm, Y: 11824.411 pym

DI IO e S
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3 After a panorama is selected on the Slide Layout, it appears in the Panorama table in
the pane below. Double-click any of the following cells to enter a different value:

. Description: A descriptive name for the panorama
. X: Top-left horizontal coordinate

. Y: Top-left vertical coordinate

. Width: Panorama width in um

. Height: Panorama height in um

NOTE Imported images are also displayed in the Panorama table, but the contents cannot
be edited.

Panorama [4) ~ 1

T Delete P Create Pancrama

# o~ Create | Description X ¥ Width  Height | StartTime | End Time  Pixel Width | Pixel Height
1 Panorama_001 10000 18.400 3300 1500
2 Panarama_002 12,800 15,300 1,100 2,300
3 Panarama_003 18,900 15,200 2,900 1,000
4 Panorama_004 30,300 16,900 5,300 3,800

4 Create the panoramas from the Panorama table or Experiment Manager.

« To create panoramas from the Panorama table, check all of the panoramas you want to
create, and then click Create Panorama.

Panorama {4) -~ 1

ﬁf Delets | P Create Panorama |

At Create | Description X Y Width  Height  Start Time | End Time | Pixel Width  Pixel Height
1 Panarama_00L 10000 18400 3300 1500
2 Panorama_002 12,800 15,300 1100 2800
E] Panorama_003 18,900 15,200 2800 1,000
4 Panarama_004 30300 16500 5300 3800

« To create panoramas from Experiment Manager

a Create multiple panoramas: Check all of the panoramas you want to create, hover
over the top level panorama to display the toolbar, and then click the Create tool

3

4 pan | Panorama (4) e

#an ] Panorama_001
Pan Panorama_002
Pan Panorama_003

Pan Panorama_004

106 CyTOF Software v7.0 for Imaging Mass Cytometry User Guide



Acquire Data
Create a Panorama

b Create an individual panorama: Check the panorama you want to create, hover over

the panorama to display the toolbar, and then click
4 Fan Panorama (4)

#an | [C] Panorama_001

#an | [ Panarama_003

Fan Panorama_004 @ % W
| Create Pancrama

NOTE If a Focal Map is not already created, it will be created before the camera
begins moving and taking snapshots. This takes approximately 2 minutes. After the
camera begins to move, a red cursor shows the current camera position relative to
the panorama. A progress bar is also displayed in Experiment Manager.

e

To stop creating a panorama from the Panorama table

Click Stop Panorama.

= g

Panorama @&

B Stop Panorama

# ~ | lCrEmTeEsTrpTon

1 o] Panorama_001

Delet

o

To stop creating a panorama from Experiment Manager

Click the Stop (M) button.

4 Fan Panorama (4)
#an [C] Panorama 1

ran [0 Panorama 2 ] @
[ |

Pan Panorama 3

8% -
Stop Creating Panorama

Pan Panorama 4
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Resize Panorama Selections

Panorama selections can be resized by adjusting the handles on the panorama on the Slide
Layout before you create it or by entering exact dimensions in the Width and Height cells in
the Panorama table. Double-click each cell to edit the contents. Panoramas cannot be
resized after they are created.

Toggle View

Click the icon next to an ROI to hide or show it on the Slide Layout.

Experiment

4 wmco Untitled
- s Slide

U1 Empty124F (4)

880 Hol (1)

#an | Hanorama (0)
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Draw or Import ROls

On an optical image of the sample—an imported image or panorama—the ROI tool is used
to identify a section of that sample (region of interest, or ROI) for analysis. After an ROl is
selected, it is added to the Experiment Manager and the ROI table.

ROIs can be selected by using the Draw ROI tool or by importing ROI coordinates and
dimensions. You can duplicate, modify, and delete ROls after you have drawn or imported
them into the ROI table.

Draw ROIls with the Draw ROI Tool

To draw an ROI using the Draw ROI tool

Click the Draw ROI tool, and within the slide boundaries, click and diagonally drag the
cursor to highlight the area.

N EEE e )|

Rain Plot

Import ROIs from a CSV File

To create a compatible CSV file, download the CSV template from the Fluidigm website,
modify the template in Notepad or Excel, and save as a new CSV file or follow the
instructions below.

To import ROI coordinates and dimensions from a CSV file

1 Create a comma-separated value (CSV) file that contains the following parameters:
. X and Y coordinates that correspond to the upper left corner of the ROI
+  Width and height of the ROl in um

. (Optional) Sample name

CyTOF Software v7.0 for Imaging Mass Cytometry User Guide 109


https://www.fluidigm.com/binaries/content/documents/fluidigm/search/hippo%3aresultset/imptemp/fluidigm%3afile

Acquire Data
Draw or Import ROIs

The following column headers must be included: X, Y, H, W.

Name is optional. If ROl names are not included, default ROl names are assigned after
the file is imported.

| ROIImport.csv - Notepad — O >

File Edit Format Wiew Help
XY, W, H, Name
25558,17456,1168,1388, 5amplel
1745@,16450,1200, 2100, Sample2
9500,18550,3008,2700,5ample3

2 Onthe ROl table, click Import. Browse for the CSV file you want to import and double-
click the file to open it. ROls are displayed on the Slide Layout and added to the ROI
table.

ROL ()

E|Ir'r:|c|rt Delete || & &|| w| X Template ﬁ}Settings' Start Stop

e Acquire | Descrip | Freq | Energy | StepX | StepY (X Y | Width | He

Copy and Paste ROIls

Use copy and paste to replicate existing ROIs. Click and drag the new ROlIs to reposition
them.

NOTE Cirl + C (copy) and Cirl +V (paste) hotkeys are supported.

1 On the Slide toolbar, click Select tool .

2 Click an ROI to select it (Ctrl + click for multiple selections, or click and drag around a
group to select all).

3 Click the Copy tool (or Ctrl+C) and then click the Paste tool (or Ctrl+V).

DY ERE IS S
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4 Drag the new ROIs to move them.

5 If necessary, click and drag the handles to resize.

Modify ROIs in the ROI Table

After an ROl is selected on the Slide Layout, it appears in the ROI table in the pane below
the image. Double-click any of the following cells to enter a different value:

« Description: A descriptive name for the ROI
«  X: Top-left horizontal coordinate

« Y: Top-left vertical coordinate

«  Width: ROl width in um

« Height: ROI height in um
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NOTE The remaining columns are related to acquisition settings and data acquisition. For
more information, see Apply Acquisition Settings.

] Acquire | Descrpbon - Encrgr, | SkepX | Step¥ | X ¥ Welth  Feght | Prokisg Type. Tereplole | ) Sve It | Ve bragyts, | Extnaed Tima St Tme  End lime |

HEEE e

A

Resize ROIls

Resize ROIs by adjusting the handles on the ROI on the Slide Layout or by entering exact
dimensions in the Width and Height cells in the ROI table. Double-click each cell to edit the
contents.

Toggle View

Click the icon next to an ROI to hide or show it on the Slide Layout.

Experiment

4w Untitled
- Sd - Slide

b Emptyl24F (4)

! HBE QT (1)

#an | Hanorama (0)

Delete an ROI

Delete an ROl in one of these ways:

From the Slide Layout
1 On the Slide Layout, click an ROI to select it (Ctrl + click for multiple selections).

2 Press the Delete key.
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From Experiment Manager
1 Move the cursor over the ROl you want to delete to display the toolbar.

2 Click Delete icon.

- kol ROT (5)

[ ROE ROL 001 [10)

B

b et [¥] ROL0O3 (10) [}

| a0t | [¥] ROL_004 (10)

[ ROE ROL 005 (10)

[ ROE ROL_006 [10)

From the ROI Table
1 Click the row to select the appropriate ROI.

2 Click Delete.
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Create, Modify, or Delete Acquisition Templates

Acquisition templates contain acquisition parameters, such as the channel list and channel
labels, ablation energy, ablation frequency, and step size.

Open the Acquisition Templates window to create new acquisition templates, modify
existing acquisition templates, or delete acquisition templates.

Open the Acquisition Templates Window

The Acquisition Templates window can be opened from Data Acquisition (CyTOF®
Administrators and Users) or Manual Tune (CyTOF Administrators only).

From Data Acquisition
1 On the ribbon, click the Data Acquisition tab.

2 Click Open to open an existing MCD file with at least one region of interest (ROI) or
create a new file. To create a new file:

a Click New File.
b On the Slide toolbar, click the ROI tool, and then draw an ROI on the Slide Layout.
3 Inthe ROl table, click an ROI to enable the Template button.

4 Click Template.

o 0 i i 7350 14100 #00 7w Glcks

From Manual Tune (CyTOF Administrators only)
1 On the ribbon, click the Manual Tune tab.
2 Click Settings to display Manual Tune Settings.

3 Right-click the Analyte table and click Apply Template.
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In the Acquisition Templates window, right-click anywhere on the template list and click Add
to create a new, empty template. A row is added at the end of the table.

Acquisition Templates

Name

Description

Tuning

10secIMD

EuBeads

BeadsAllChannels

[N

» BN

Tuning Slide

Cells_20150123_123533

Cells_20130123_123538

New Template 2019-01-23-12:36:45

Add a Copy®
Delete

Select Template

NOTE To create a new template from an existing template, right-click a specific template
and click Add a Copy.

Modify an Acquisition Template

You can add or remove channels, add or modify channel labels, and modify HTI™ acquisition
parameters, such as ablation energy, ablation frequency, step X and step Y.

NOTE Do not modify the template name. If the case of the characters in the template is

changed—for example, if TemplateName is changed to templatename—the analyte list and
acquisition settings are lost. To restore the analyte list and acquisition settings, restore the
original template name.

To modify a template

1 Click a template in the Acquisition Templates window to display Acquisition Parameters

on the tab below the template list.

gcqws\!\or\ ernpl a!es a

Mame

Desoription

Tuning Slide

| Cisated rom HT1 Acquistion FIDI_o0n

TSide_label

Created from context menu

Created from HT| Acquisition RO1_001

Select Template

| Acauisiion Paiameters |

10 [ Anapte Symbol Mass 4« Label

»1 Aiai(B0) | Aua 79508 B0ArA
2 vi89) ¥ 83.905 agv
3 In{115) In 1145903 115l
4 Xell3l] | %e 130905 131e
5 Xell34] | e 133905 134
6 Cel140) Ce 133905 140Ce
7 Eul151) Eu 150919 151Eu
8 Eul153) Eu 152921 15%u
g Lu178) Lu 17454 175Lu
10 0sl189) 186.958

Ablation Eneray 3 @

Ablation Frequency (200 v | Hz
SepX 10
Stept 10

Help

To select a template from the list, click 2
template and then click Select Template.

Periodic T able [F4)..
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2 Add or remove channels.

a On the Acquisition Parameters tab, right-click the Analyte table, and then click
Periodic Table (F4)...

b On the Element Table, click to select or deselect individual elements. Selected
isotopes appear blue.

NOTE To select all isotopes an element, click the column header.

Element Table B

Element Table

B | (A K |[Ro [ 5 [ v [z [No [Mo [ Te [Fu [Rn [Pd [Ag [Cd [ [Sn [Sb [Te | I [ %
|75 | 76 [ 79 || 20 |80 || &5 |84 |89 |90 |93 |2 |97 |96 102 [ 107 [ 106 | 113 [ 112 [ 121 [ 120 [127 | 124
7|8 BEXEAES IER 9 |98 | % 104 [ 109 [ 108 | 115 [ 114 123 [122| |26 |
% L83 | &7 | 92 | 95 (99 9 5, iney ms) o 12s) 128
80 88 N s loo|  ws| ] [me]|  [aze|  [has]
L9 | 7 L 1 - N I )
L I L L L ]
Lfoof o [RALS AN e Y
Loe] jneof [E0]  f134)
|22 | 136 |
24
| I Ba | La [Ce | Pr [Nd [Pm [Sm [Eu [Gd [T
| 150 [|133 130 [138 [ 135 [ 141 | 142 | 145 [ 124 [ 151 [ 152 | 158
132139 | 138 143 [ 147 | 147 [ 153 [ 134
I A
o] [re2]  [us] [
13 146 50| 187 |
137 148 152 IEEE]
1138 | 154 AU

H |[Ta | W | Re
174 | 180 | 180 | 185

Bi
157 [ 196 | 203 | 204 2[)5‘

176 [ 181 | 182 | 187 198 | 205 | 206
177] sl EIRRED
AL [
179 188 201 |
180 | 202 |

1204 ]

Cancel Apply

c After the elements are selected, click Apply.

NOTE You can also import a list of elements from a CSV file. See Import a Channel List.

3 Modify the HTI parameters. Enter preferred values into the following text boxes:
«  Ablation Energy (dB)
«  Ablation Frequency (Hz)
. Step X
. Step Y

NOTE Changes to acquisition templates are automatically saved when the Acquisition
Templates window is closed.
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Delete an Acquisition Template

In the Acquisition Template window, in the template list, click to select the template you
want to delete, right-click the row, and click Delete.

Acquisition Templates n

Mame Description ~
Tuning

Add
EuBeads Add s C

a Coj
BeadsAllChannels T S =i I Export...
[ elete

Cells Impart...

Select Template kl | P |

Tuning Slid

Cells_20150123_123533
Cells_20150123_123538
MNew Template 2015-01-23-12:36:45 Created from context menu
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Export or Import a Channel List

Channel lists can be exported from an acquisition template to a comma separated value
(CSV) file. Channel lists in CSV format can also be imported into an acquisition template.

Export a Channel List

1 Open the Acquisition Templates window and click the template that contains the channel

list you want to export.

2 Right-click the Analyte table displayed below the template list and click Export to CSV

file.
Acquisition Templates
Hame Description "
Turing
10secIMD
EuBeads
BeadsAlChannsls Exot
Cells Import..
Turing Side T
»
Cells_20190123_123538
New Template 2013-01-2312:36:45 | Created from cortest menu
New Tempiste 2013-01-2312:58:3 | Created from Ansiyte Tabls v
Acquisition Parameters
11| Anats Symbol Vs Label Hm
b1 Rh 102505
2 Nd(148) | Md 147.916
3 Sml152) | sm 151919
4 Smli54) | 5m 153922 taon Evrgy [ B
5 cdise | Gd 15 -
. T . Periadic Table (F4)... Ablation Frequency |200 ~
; E(166) & I Export to CSV file Step X
. ¥ B 16 Importfrom CSVfile Sten Y
9 0s(189) Os 188.958
0 W(151) I 190,96
i (193) I 192,962

Help

To select a template from the list. click a
template and then click Select Template.

Periodic Table (F4)..

3 When prompted, browse to the preferred directory, enter a filename, and click Save.

Modify an Exported Channel List

Channels can be added or removed from an exported CSV file and imported back into
CyTOF Software. It is important to maintain the integrity of the file format. Otherwise the

content is not imported correctly.

The file must be modified in Notepad or Excel® and saved with the .csv file extension. After
the file is opened, enter the elements following the format within the file. Do not change the

headings and do not leave blank lines.

18
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Import a Channel List

1 Open the Acquisition Templates window and click a template that you want to import
channels to.

2 Right-click the Analyte table displayed below the template list and click Import from CSV
file.

Acquisition Templates n

Name D ion 2

Tuning
10secIiMD
EuBeads

o om— Bt

Cele Import... |
Tuning Slide

Cells_20150123_123533

New Template 2015-01-23-12:36:45 Created from context menu
New Template 2019-01-23-12:59:36 Created from Analyte Table W
Acquisition Parameters

HTI
Periodic Table (F4)... AblationEnergy [0 | dB
Export to C5V file Ablation Frequency Hz
Import from CSV file Step X
-
Help

To select a template from the list, click a
template and then click Select Template.

3 Browse to locate the file and click Open. After the file loads, the Analyte table is
populated with the channel list.
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Apply Acquisition Settings

Using an Acquisition Template

Before acquiring an ROI, an acquisition template must be selected for each ROI. An
acquisition template contains the list of channels and acquisition parameters, such as
ablation energy and ablation frequency.

1

On the ROI table, select one or more ROlIs. Click an individual row to select one ROI. Ctrl
+ click (or click and drag) to select multiple ROls.

Click Template.

RO 5

i Impor: T De

¥|| =) NS Tamplete) #8 Settings -

s - Acguire

TFreq Energy  SepX  Smpt K ¥ Wi | Height | PrafiegType  Templse T Smelrage Viewimager  Esomased Tonm
New: § ROls
[ FOL001 w0 1 1 7.350. 14,100 £00 no0 Glebal hara = 05405
i RO1002 W00 1 i 450 080800 600 Gickal [—] (e v 0004637
13 ROHLO0H 00 0 1 10850 1L 800 TH Glokw | p— o = | 0005633
I 4 ROLOOS 20 0 1 i 445013800700 M0 Ciokwl [ ] [nara =] 0003430
L 1005 o o i i 15021700 387 8 Giobal [ | hers  v| D0G:3254

In the Acquisition Templates window, double-click the template you want to apply. The
Acquisition Template window closes and the template name is displayed in the
Template column of the ROI table.

RO (%)

Savelmage  Veew lmages | Erimated T
"
1 7 ROL 001 00 3 1 1 73507 14100 600 700 Glebal AcaTemp 0181216 noc | (IS4G
2 4 Rodoo: w003 1 1 850 10500 800 600 Gickal Acglemp_ 20151218 toes | 000627
3 4 RO O03 2003 1 1 0850 11231 800 M Globsl AcqTemp 0151216 hooa | 000623
4 ] ROLDO 0 3 1 1 1445013500 700 500 Glckal Acglemp 20081218 hore | OO0
5 td RCLOOS 200 3 1 ¥ 24250 11700 557 5 Global Acglemp 20151316 tarn = | H00:3258

(Optional) Modify Acquisition Parameters with Quick Settings

After an acquisition template is applied, you can modify acquisition parameters for individual
ROIs by manually entering values in the ROI table or for multiple ROIs by selecting them in
the table and applying Quick Settings.

To apply Quick Settings

1 Select one or more ROIs in the ROI table and then click Settings.

120

ROI (5}
|ﬂ Import W Celete ||| & |¥ | X ..r__: Template 'E} Settings - Start Stop
e Acguire  Description Freg Energy | Step
New: 5 ROIs
1 ROL001 200 0O 1

_ =1 ___ ___ ___ _
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2 Inthe Quick Settings box, modify the values you want to apply. These values will
override the values specified in the acquisition template.
Quick

Freguency (Hz) I:B

Enzsrgy (dE) 0

Step ¥ (um) 1

Ak (4 4»

Step Y (pm) 1
Profiling Type
Width (pum)

— =
Ak Ak

Height {um) a

3 Click anywhere to exit Quick Settings. Quick Settings will be applied to the selected
ROls.

NOTE If an acquisition template is applied after Quick Settings are applied, the acquisition
template settings are applied.

Modify Additional ROI Table Settings

200 [} 1 i 31073 13580 203 285 Global 50 channels

AR LA

Profiling Type

With CyTOF® Software v7.0, before the first panorama is created or the first ROl is ablated, a
global focal map is created to map the curvature of the slide. The default Profiling Type
setting, Global, refers to the Global focal map and is recommended for ROIs with
dimensions >500 um. For ROIs <500 umz2, set Profiling Type to Local to create a local nine-
point focal map for the ROI.

Double-click the cell to choose a different Profiling Type.

NOTE Set Profiling Type to None to deactivate profiling. This is not recommended for
routine acquisition and should be used for troubleshooting purposes only.

Save Image

Check the Save Image box to save optical images of the ROI taken before and after
ablation.
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View Images

Choose to display an optical image or ion image of a specific ROl on the Slide Layout.

NOTE To display optical images, Save Images must be checked.

« After: Displays an optical image of the ROl taken after ablation completes.
« Before: Displays an optical image of the ROI taken before ablation starts.

« lon: Displays a multicolor ion image in real-time or post-acquisition based on the
channels selected for display.

To display specific channels as an ion image
1 Inthe View Images column, click the cell and then click lon.
2 In Experiment Manager, click the corresponding ROI to display the channel list.

3 Check the channels to view and assign display colors.

When an ROl with live ion image selected is acquired, the live ion image is automatically
displayed when acquisition begins. By default, the first channel in the list is selected and
displayed in red.

For more information, see View the Live lon Image.
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Start Data Acquisition

Start acquisition after an acquisition template is applied and all acquisition settings are
configured in the ROI table.

1 On the Data Acquisition toolbar, check any of the following options:

Email Notification: Sends an email notification when acquisition is complete. This
option is only enabled when email notifications are configured for the active
account. To enable email notifications, contact your CyTOF administrator.

Shutdown: Turns the instrument off after acquisition is complete.

Generate Text File: Creates a text file containing signal values and associated X/Y
coordinates of selected channels for each ROI. Text files are named in the following
format: MCDFileName_ROIDescription_ROI ID. By default, Generate Text File is
enabled.

IMPORTANT A text file for a 1000 x 1000 um ROI requires 8MB per channel. Remove
acquired text files from the acquisition computer regularly to ensure adequate disk space
for acquisition.

Instrument Control Data Acquisition | Manual Tune
* == I Save Changes L] L] . e e Energy | o =
0 R e H H [ shutdown N E " Auto Find
New Open | Layout Save Save _ . __ |pume Start Import  Create
F o - e Generate Text File Imags Focal Map
Experiment Acquisition Slide Fiducials
2 (Optional) Change the detector voltage optimization time interval.

By default, the detector voltage is optimized every 30 mins during acquisition. To
change frequency of detector voltage optimization, in the DV Opt text box, enter a value
in hours and minutes by either typing in the numbers or using the arrows. The format is

Instrument Contrel Data Acguisition | Manual Tune
EE g save Changes u| L] 1, Energy | o st
ool B e e e T B * i)
LU T [C] Shutdown Auto Find
New Open Layout Save Save o Plume Start Import Create
File = - As Generate Text File Image Focal Map
Experiment Acquisition Slide Fiducials

Click Start on the Data Acquisition toolbar or on the ROI table toolbar.

On the Data Acquisition toolbar

Instrument Control Data Acguisition Manual Tune
EE g save Changes L) L Energy = | ¥ Ablate Fiducials
-*IJ =m H eerang H u > ovopt |oso0 5 v E £ s x| T O :
BE = e [ shutdewn Auto Find
MNew Open | Layout Save Save Start _ | Plume Start Import Create
File ™ - 3 |:| Generate Text File Image Focal Map
Experiment Acquisition Slide Fiducials
On the ROI table
RCI (5)
|£| Import W Delete E|E| ¥|¥ ‘LE Template 'E} Settings ~ P Start
o3 Acq | Descrip | F | Ene | Ste | Ske Wi | He | Profiing Template
New: 5 ROIs
1 WCL001 200 2 1 1 7314 B0O 700 Global AcqTemp_2018121
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NOTE

. If the Start button is unavailable because criteria for data acquisition have not been
met, hover over the Start button to display a tooltip describing the issue.

. If there is not enough space on the hard drive to meet the estimated storage
requirements for the acquisition, acquisition will not start and the following message
will be displayed in the Log Manager:

Log Manager v
Type Medule Message

[%] Hti Acquisition Acquisition stopped

[%] Hti Acquisition Error in preparation (There's not encugh space on drive  to proceed with the acqusition.)

i ) Hti Acquisition  Saved file
For more information, see Data Storage Requirements.

. If a Focal Map is not already created, it will be created before ablation of the first
ROI begins. This takes approximately 2 minutes.

After acquisition starts, a progress bar is displayed in Experiment Manager below
the ROl name.

4 aer RCI(S)
b et [0 ROIOOL (10)
p a0t [C] ROI_002 (10)
b ot [C] ROI_003 (10)

b a0t | [C] RoT_004 (10)

4 RO RCI_005 (10) E

Hover over the ROI name in Experiment Manager to display the full progress bar.

4 [BEE ROI(3)
p aet | ] ROI_001 {10)
b [ O ROL002 (10)
3 #e8t [ ROT_003 (10)
b age [C] ROL004 {10)

b [EE ) ROLOOS (10) =]
- 5253 -
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Resume Acquisition of a Partially Acquired ROI

If a region of interest (ROI) is partially acquired, acquisition of the remaining ROI can be

resumed as a new ROI.

To resume acquisition of an ROI
1 Inthe ROI table, right-click the ROl you want to resume.

2 Click Resume as New ROI. A new ROI of the unacquired area is added in a row at the
end of the ROl table. The same acquisition parameters are applied automatically.

- B

ROI(3)
B Import W Delete || & ¥ ¥ ¥E Template 1} Settings - Start

Width | Hsight  Profiling Tye | Templat [¥f] Savelmag  ViewImage Estimated Tim | StartTim  End T

)

# ~  [C]Acguit Descrip | Freg  Energy  StepX  Step¥ | X Y
Completed: 1 ROIs

ROLOOL 200 O 1 1 6914 15882500 [ —— nel 0:00:25:00 2019/02/2:
MNews: 2 ROIs o @
1 O  RoLooz 200 0O 1 1 9063 15046 500 3} | Crose Templte nel 0:00:25:00
2 F] ROLOO3 200 0O 1 1 5486 19,176 500 | [@ Show nel 0:00:25:00
M Delste
4 Resume As New ROI

3 Click Start to acquire the new ROI.
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View the Rain Plot

Rain Plot displays the counts per push per channel so you can identify events as they occur.
By default, 384 pushes are shown and the display is refreshed in 1-second intervals. These
settings can be changed on the Rain Plot tab.

To view the Rain Plot, click the Rain Plot tab in the Slide pane.

ICopy Snapshot | Pushestoshow 388 3 || RefresnIntenal 1000 3| I

)

A > A

& o
> . L Lo Sy

£
A i
& & & & &
I A O L S
100 - i -

w0 -

W .

T T T TR T T L L T IRIRA]

EGER Rain Plot
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View the Live lon Image

Live lon Image allows you to view data on the Slide Layout as an ROl is being ablated.
Configure the channels you want to see before or during acquisition.

.

1 Specify the channels to display
a In Experiment Manager, click the ROI to view the channel list.
b Check the channels you want to see.

¢ Choose a color for each channel.

4 [@lrorm

4 [ a0000um (13)
Bl Tnaiz43) 14386-C45
Bl 5247 1475m-cD20
[B Finai148) 148N6-CD15
Bl 5152 1525m-COS6
Bl #lcais5) 15560-co58
. DEd(lSﬁ] 156Gd-Vimentin
[ ]
Bl To065) 165k0-cD4
B er170) 1706-c03
Bl Cvoii73) 173ve-c038
Bl Tvoiire) 175v0
. [Chr(191) 1911r
| [EEEERLEE

2 Inthe ROl table, in the View Images column, choose lon to display the ion image on the
Slide Layout.

View Images | [

Hone *| 0
D
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Create Fiducials

The position of a slide relative to the camera differs slightly each time it is loaded into the
Hyperion Tissue Imager. If you must unload a slide and want to resume acquisition to the
same MCD file later, create fiducials as a point of reference for registration to ensure that
the contents of the Slide Layout are aligned with the actual slide. After you reload the slide
and open the MCD file, use the Auto Find algorithm to automatically locate the fiducials on
the slide based on the coordinates saved to the MCD file. For more information, see Find
Fiducials.

Slide Layouts provided with CyTOF® Software contain four red fiducial pins. Fiducial pins
can be moved to accommodate sample position. It takes approximately 8 minutes to create
4 fiducials.

%% 9 9 %

To create fiducials
1 If you cannot see the fiducial pins on the Slide Layout, click the Show Fiducials tool.

& e[ @

2 Inspect the area around each fiducial pin. If necessary, reposition the pin to an area free
of sample and, if possible, free of hydrophobic barrier. To move a fiducial pin:

- !

a On the Slide toolbar, click the Select tool [E] and then right-click a fiducial pin. Click
Move To Fiducial. Camera View updates to display the area.

b If the area is adequate for fiducial creation, then repeat for the remaining fiducial
pins.
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c Ifthe area is not adequate, use the camera to find a suitable area within the green,

dashed slide boundary. After a suitable area is located, click [E] and then click and
drag the fiducial pin to reposition it over the red cursor (indicating camera position)
on the Slide Layout.

o @ 9 0 %
92 92 91 92 .....
9 9: 9: °z @9—““”@?:

3 On the Data Acquisition toolbar, in the Fiducials group, enter an ablation energy to use
for fiducials.

Instrument Control Data Acquisition Manual Tune
-_—

L] 1, Energy | 4 -
H DVOpt 03000 3 ¥ E Ee3 -
= [E] Shutdown
New Open | Layout Save  Save Plume Start Import  Create

EE 7] Generste Text Fi Image Focal Map

Experiment Acquisition Slide Fiducii

NOTE About optimal laser energy for fiducials and Auto Find. When you reload the
slide to resume acquisition, coregister the Slide Layout to the fiducials using Auto Find.
Auto Find automatically detects the fiducials and coregisters the Slide Layout to the
actual slide. For Auto Find to work, fiducials must be dark, with clean, straight edges (no
feathering). Depending on the age of the instrument laser, the optimal ablation energy
can be approximately 60—80% of the energy range maximum. Hover over the Energy
text box to see the energy range for your instrument.

To more accurately determine optimal laser energy, create small ROIs away from the
sample. Set the ablation energy for the first ROI to the maximum energy value for your
system, and then step the energy down by 1 dB for the subsequent ROls. For example, if
the maximum ablation energy for your instrument is 12.43, use 12 dB, 11 dB, 10 dB, 9 dB,
8 dB. Choose the ablation energy that produces a result similar to the image below.

To create fiducials, choose an
ablation energy that produces
a result similar to the image at
the upper right in this group.

CyTOF Software v7.0 for Imaging Mass Cytometry User Guide 129



Acquir
Create

e Data
Fiducials

If Auto Find does not work, you can manually locate the fiducial marks and click Apply
Manual Correction to coregister to the fiducials. For more information, see Find

Fiducials.

4  Click Ablate Fiducials.

NOTE Fiducials can only be created once. After fiducials are created, the Ablate Fiducials
button becomes unavailable.

Instrum:

MNew Open

File =

ent Control

Data Acguisition | Manual Tune

Experiment

[E] shutdown
[ Generate Text File

Acguisition

DV Opt 0:30:00

Plume Start 2026

Energy | 4 | 3 Ablate Fiducials
: d E * -
B3] Auto Find

Import Create
Image Focal Map

Slide Fiducials

After fiducials are created, the fiducial coordinates are saved to the MCD file and the
progress bar in Experiment Manager reaches 100%

sS4 Slide

L Layout 20181217 152525016 (4)

130

Fid

Fid

o

X: 6162.5 pm, Y: 19862.5, Z: 0 pm
K 61825 um, ¥ 71625, Z: O pm
K A9162.5 pm, Y 198825 Z:0 pm

K A9162.5 pm, ¥ 71825, Z: 0 um
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Find Fiducials

To coregister a Slide Layout to fiducials, open the MCD file that corresponds to the slide.
Use the Auto Find feature to locate fiducials and align the Slide Layout to the slide loaded in
the Hyperion™ Tissue Imager.

Automatically Find Fiducials
1 Load your sample into the Hyperion Tissue Imager.

2 Open the associated MCD file.

3 On the Data Acquisition tab, in the Fiducials group, click Auto Find. The stage moves to
each set of coordinates to bring the fiducial into view of the camera. The camera creates
a small panoramic image of the area.

Auto Find

Energy | g : Ablate Fiducials

Fiducials

If fiducials are found and coregistration is successful, the following message is displayed in
Log Manager.

Log Manager - I

Time Message

2018/12/19 17:54:42:534  Slide coregistration is completed successfully.
2018/12/19 17:54:40:515 Slide Calibration succeeded

@ 2018/12/19 17:54:40:427 Desired fiducial: 49162.5, 7,162.5, 0 - Actual fidu
@ 2018/12/19 17:54:49:423 Desired fiducial: 49,162.5, 19,862.5, 0 - Actual fid
@ 2018/12/19 17:54:49:416 Desired fiducial: 6,162.5, 7,162.5, 0 - Actual fiduc
@ 2018/12/19 17:54:49:395 Desired fiducial: 5,962.5, 18,162.5, 0 - Actual fidu
@ 2018/12/19 17:54:40:342 Fiducial (49,1625 19,8625, 0} is found inImage ~
4 | m | 2

[

NOTE If the fiducials are not found, a message is displayed in Log Manager. Manually
locate fiducials to coregister the Slide Layout contents to the fiducials.

Manually Find Fiducials

If fiducials are not dark enough or were burned onto a hydrophobic barrier, Auto Find may
fail. If this occurs, manual correction must be applied to coregister the Slide Layout contents
to the fiducials.

NOTE Auto Find must be run before manual correction is performed. This procedure
requires the panoramic images created by Auto Find.
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To apply manual correction

1 In Experiment Manager, expand the Slide Layout section to see the fiducial coordinates.

Experiment Manager ~ 0

Experiment

4 meo fiducial_expt.med
‘ s Slide

—> 4 T Layout 20181217 152525016 (4)
Fd 361625 pm, ¥: 198625, 2.0 um
B 61625 um, Y2 71625, Z 0 um
B 3 49162.5 pm, ¥: 19852.5, Z: 0 pm
Bd 491625 pm, Y: 71625, 2.0 ym

[ HOE ROI(3)

[ Ban | Panorama (3)

2 Hover over the first set of coordinates and click Locate Image to display the panorama
created by Auto Find.

NOTE If the Locate Image button is not available, the panoramas are not available. Run
Auto Find.

Experiment Manager ~ 0

Experiment

4 wmeo fiducial_expt.mecd
4 S Slide

Fl v Layout 20181217 152525016 (4)
Bl X 6162.5 um, ¥: 19862.5, Z: 0 pm E)
Bd G 61925 um, i 7182.5, Z: 0 um | Locate IW@
Fd 491625 um, ¥: 198525 20 um
Bd X 491625 pym, ¥: 7162.5 Z: 0 pm

! ROL ROI (3)

[ Ban - Panarama (3)

3 Adjust the mask so that it aligns with the fiducial.

4 Repeat Steps 2 and 3 for the remaining coordinates.

5 Click Apply Manual Correction to register the fiducials. Log Manager displays the
following message: Slide coregistration is complete.
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