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Chapter 1: Designing Your Assay

After a brief overview section on the entire process of designing, running, and analyzing assays,

this chapter explains all of the steps to designing an assay.

Introducing the XF® Home page.
Starting a new assay in Start a new assay design.

Defining conditions starting with Assay Conditions: Injections.

Creating groups in Automatically Generate Groups.

Mapping groups to the plate map in Map Groups to the Plate Map.

Defining a protocol in Define a Protocol.

Overview of the Process: Design, Run, and Analyze
There are three major steps to performing an experiment on the XF® Analyzer: design, run, and

analyze. This overview briefly explains each of these steps.

Step 1: Design your assay
You can design your assay on your desktop or on the touch screen of your XF® Analyzer. Start

P
the Wave software by double clicking the shortcut on your desktop or by double tapping or

double clicking the shortcut

on the touch screen of the XF® Analyzer. For comprehensive

information on designing an assay, refer to XF® Home page .

Step 2: Run your assay
You can design and analyze from your desktop computer; however, you have to transfer your
assay to the XF° Analyzer before running it.

To run a design created on the Wave software of the XFe Analyzer:
1. Touch or click on the Review and Run tab of your touch screen.
2. Touch or click the START RUN button.

To run a design created on your desktop if the XFe Analyzer is networked:
1. Copy or move your design file (.asyd) to your XF® Analyzer.
2. Log onto the Wave software on your XF® Analyzer’s touch screen by double-tapping or

#

double-clicking the shortcut il .

3. Double-tap or double-click on the design file on the touch screen of your XF® Analyzer.

If the Wave software is already open on the XF® Analyzer, click the Open command from

your XF® Home screen and Browse to the location of your design file to open it.
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4. Touch or click the Review and Run tab of your touch screen.
5. Click the START RUN button.

To run a design created on your desktop if the XFe Analyzer is not networked:

1. Save the design file to a USB flash drive.

2. Plug the flash drive into the USB port below the touch screen of the XF® Analyzer.

3. Copy your design file (.asyd) to the local file system.

4. Logonto the Wave software on your XF® Analyzer’s touch screen by double-tapping or

£}

5. Double-tap or double-click on the design file on the screen of your XF® Analyzer.

double-clicking the shortcut

If Wave is already open on the touch screen, click the Open command from your XF* Home
screen and Browse to the location of your design file to open it.

6. Touch or click the Review and Run tab on your touch screen.
7. Click the START RUN button.

For details on reviewing and running an assay, see Review the Design of Your Assay and Run
Your Assay.

Step 3: Analyze your assay data
You can perform data analysis on the touch screen; however, Seahorse recommends analyzing
results files (.asyr) on your desktop for maximum functionality.

To transfer your analysis file to your desktop if the XFe Analyzer is networked:
1. Move or copy your analysis file (.asyr) to your desktop computer.
2. Double-click the analysis file on your desktop computer to start analysis.

To transfer your analysis file to your desktop if the XFe Analyzer is not networked:

1. Copy or move your analysis file (.asyr) from the touch screen to a USB flash drive.
2. Transfer the file from the USB to your desktop computer.
3. Double-click on the analysis file on your desktop computer to start analysis.

Note: If the Wave software is already open on your desktop, click the Open command from your
XF° Home screen and Browse to the location of your analysis file to open it.

For more information on analyzing your assay data, see Analysis: Overview.
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Step 4: Transfer your assay data to a Microsoft® Excel ™ Spreadsheet
The Wave software allows you to export XF® data into a multi-tab Excel spreadsheet.
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To transfer your assay data to Excel for custom analysis:

1. Press the downward-pointing arrow on the Save
your analysis screen.
2. Select Save as to bring up the Save Assay dialog box.

button in the top left corner of

{5 XFe 2.0.0.40 (87_10_16)

ﬁ‘ X}: Smoke28_96Hypoxia Ed

Summary Overview E3

OCR  ~ | & Background Correction Iﬁﬂl StdDev  ~

Display: Group | ¥1: Rate ¥ ¥2: None > |?¢. Options

Smoke28_96Hypoxia

s n Injection 1 Injection 2

# OCR (pmol/min)
-

-

-5

o 2
“ Minutes

Your Wave software will display the Save Assay window.
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3. Click on the Save as type dropdown list at the bottom of the window. This list gives you 3
options: Assay Analyze (.asyr), Assay Design (.asyd), and Excel 2007/2010 (*.xIsx). See
Definitions for Templates, Assay Design Files, and Analysis Files for more information on
these files.

Organize » New folder

$¢ Favorites * MName Date modified

B Desktop |#| Cell density optimization with cell mito s.. /2372013 3:08 PM
& Downloads £ @] GlycolysisAndStressTests 8/23/2013 3:10 PM
=] Recent Places = mito glyco 8/23/2013 3:08 PM

Bl Desktop
. Libraries
@ Documents
J’ Music
gﬂ Wy Assays
[E=] Pictures
B Videos - A [

File name: Cell density optimization with cell mito stress test

Save as type: [Asesay Analyze
Assay Analyze
] Assay Design
= R CLUCT SR Fccel 2007/2010 (*xlsx)

4. Select Excel 2007/2010 (*.xIsx) and browse to where you would like to save your Excel file.
5. Click the Save button in the lower right-hand corner.

[FIENEN TR C el density optimization with cell mito stress test] -
Save as type: lExceI 2007,/2010 (* xlsx) v]
# Hide Folders [ Save {4 I Cancel ]

The following screenshot displays an example Excel spreadsheet that was generated by
saving an analysis file in the Excel 2007/2010 (*.xlxs) format.
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Porac ISl Port B 25 L Pom C 25ul Part O 25l

Notice that there are multiple tabs in this Excel spreadsheet: Assay
Gonfiguration, Calibration, Level, Rate, Rate (Plates), and Operation Log.

The following section describes how to design an assay in Wave.
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XFe Home Page

The first page that you see when you log into Wave is the home page. The following illustration
shows the purpose of most of the commands, buttons, and icons on the XF® Home page.

Creates a new
design file or
template.

| ﬁ If you have more than one type of analyzer (such as an XFe24 and an XFe86) or an analyzer
XF*Home NEW ASSAY with Hypoxia Mode, there is an Instruments bar. If applicable, select the analyzer or the
= : analyzer with Hypoxia Mode.

Opens an
existing design
file or analysis
file.

! XFe4 ! XFe24 Hypoxda Mode & XFeds

TPai Eetracabter s Ansiyres

Blank MyTemplate

Open

Catalog

Options

Saves assay
conditions to
simplify design.

Help

Any templates that you have
created or imported are
shown in the Templates area.

Allows you to
determine protocol
defaults and other,
settings.

Wave provides you with a
blank template to start your
own design.

Provides contact
information fer

customer suppeort
and access to this
guide.

[ Removes templates you no longer need. }

Moves a copy of a template
to a different directory or
storage device.

Imparts additional templates.

B8 import

XFe Home
On the left-hand side of the screen under XF® Home, there are 4 options for designing and

managing your assays.

New — Displays any existing template files, and allows you to create a new template or assay
design file.

Open — Displays lists of recent analyses and design files, and allows you to open an existing
assay design file or analysis file.

Catalog - Saves frequently used assay conditions to simplify assay design. These conditions may
include compounds used in your Injection Strategies, as well as Pretreatments, Media, and Cell
Types.

12
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Options - Allows you to view, customize, and add default values for any instruments
installed on your desktop or touch screen (XFe24, XFe96, XFe24 Hypoxia Mode or XFe96
Hypoxia Mode). The table below describes these advanced options.

Option Description

General Allows you to view and customize Login Settings, Buffer Capacity, Atmospheric
Pressure, Favorite Places, maximum number of Recent Places, Analysis Files, and
Design Files that appear when you click or touch Open.

Instrument | Allows you to view and customize protocol defaults.

Advanced @ Allows you to specify the email addresses of people you would like to have
notified when your assay has completed.

For more information on any of these options, see Customizable Default Settings.

Help - Provides the following information:
User’s Guide — The user’s guide is searchable and has a table of contents from which you
can click to a selected part of the guide. You can also print it if you have a connection to a
printer.

Support — Support phone number, Support email address, and link to the Seahorse
Bioscience Support web page.

@ Run Diagnostic Test
button performs a test

Diagnostic Test — The Run Diagnostic Test ||
run on your XF® instrument and sends the results to Seahorse Bioscience Support. You
will need to load a plate in order to perform this diagnostic, and Support will provide you
with instructions if they ask you to perform this test. After running the test, you can find

the results in a (.tmp) file under My Assays.

Version—The current version of Wave installed on your computer or on your XF®
Analyzer.

XFe Home: Instrument Modes
In Wave: Desktop, under the heading NEW ASSAY, there are no instrument tabs if you have a
single type of analyzer (an XF®24 or an XF®96) installed on your desktop and no Hypoxia Mode
installed. However, if you elected to install more than one instrument type (such as XF®24 and
XF96) or the hypoxia operating mode, there is a tab for each instrument type and mode.

In Wave installed on your XF® Analyzer, under the heading NEW ASSAY, there are no instrument
tabs unless you have Hypoxia Mode installed. If you do have Hypoxia Mode installed, there is
one tab for the instrument itself and one for running your assay in Hypoxia Mode.

Note: If you would like to install Hypoxia Mode on your XF¢ analyzer, please contact Seahorse
Bioscience Support.

13
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The first step in creating a design file or template, if you have Hypoxia Mode or if you have more
than one instrument type, is to choose the instrument type by clicking on the instrument tab or
to choose the instrument in Hypoxia Mode by clicking on the Hypoxia Mode tab:

XF®24: Design and run assays on 24-well plates.
XF®96: Design and run assays on 96-well plates.
XF°24 Hypoxia Mode: Design and run assays in an XF°24 installed in a hypoxia chamber.
XF°96 Hypoxia Mode: Design and run assays in an XF°96 installed in a hypoxia chamber.

Note: If you do not see all of the instruments that are in your lab on the Desktop version of
Wave, you can install them yourself. For more information about installation, see the
Installation Guide or contact Seahorse Bioscience Support.

Note: The XF® Analyzer touch screen will arrive with the appropriate configuration of Wave pre-
installed. To add Hypoxia Mode, please contact Seahorse Bioscience Support.

XFe Home: Templates
Any templates created or imported will appear in the Templates area beneath the

Instruments tab(s). The example below shows the Blank template E that Wave provides to
help you start your first design.

NEW ASSAY

& Xre2a XFe24 Hypoxia Mode & xre96

=== XFe24 Extracallular Fux Analyzer == 3r=24 Analyzer installed in 3 Hyposia Chamber = ¥Fe96 Extracellular Flux Anahyzer

Blank

For more information about templates, see Templates.

Definitions for Templates, Assay Design Files, and Analysis Files
View and manage files from the XF*Home page.

The New command provides access to a Templates window that allows you to view and manage
all of the templates that you have created.
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The Open command provides a screen where you can view all your assay-related files:
templates, design files, and analysis files.

E Templates

Atemplate is the framework for an experimental design file that has condition fields pre-
filled with definitions provided in a previous assay design. The advantage of using templates is
that you can start an XF® assay quickly, or maintain consistent record-keeping information, by
modifying a previous assay design. You can save any design file as a template. Templates have
the file extension .asyt.

When you first open Wave, you will see only one Blank template.

All the templates you create will appear in the Templates pane. Each template that you define

has an icon™=. You can manage your templates by using the Import, Export, and Remove

buttons below the Templates pane.

/ﬁ\ fe, New Design E3

XFeHome NEW ASSAY

v
Instruments
XFe24 XFe24 Hypoxia Mode XFe96 g8y XFe'
Open XFe24 Exwracellular Flux Analyzer XFe24 Analyzer installed in a Hypaxia Chamber 'h XFe36 Extracellular Flux Analyzer ¥Fed
< I ] »
Catalog = ) )
Templates [ The persen indicates that this template is user defined. ]
Options
B B —
Blank Glucose Test

[ Removes templates you no longer need. ]

[ Moves a copy of a template to a different directory or a storage device. ]

Imports additional templates.

C
E@Import Export Remove

Import, Export, and Remove Buttons
e The Import button allows you to import a template file from any directory to which you
have access.

To import a template file, select the Import button.
15
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16

The Import Assay dialog is displayed. It allows you to browse through your folder directory

to select an assay file.

4 Downloads

= Recent Places

Bl Desktop

- Libraries
3 Documents
J‘. Music
Gl My Assays
=/ Pictures
E Videos
A Mary Horvath
. AppData
=] Contacts

File name:

i@ Import Assay &
o)) | . < My Documents » My Assays p'
Organize = Mew folder =~ O @-
.q;agur:tes E Arrange by:  Folder =

esktop

m

Mo items match your search.

- 4 . ]

3

- [XFE Assay Template (*.asyt)

)

[ Open ] l Cancel

]

The Export button allows you to export a template file for any of the following reasons:
To transfer it from your desktop to the XF® Analyzer, if it is networked.
To transfer it to a flash drive, if it is not networked.

To transfer it to a shared directory to give your colleagues access to it.

o
(0]
[0}
(0]

To back it up.

To export a template, select the template and click or touch Export.

The Remove button allows you to delete a template file.

To delete a template, select the template and click or touch Remove.
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Notice Template Details
The Template Details pane is to the right of the Templates pane. The example below shows the
template details for the XF® Cell Mito Stress Test template.

Template Details
Mame
XFe Cell Mito Stress Test

Maodified

8/30/2013
Author

mhaorvath
Description

An example template
Project Name

Pyruvate metabaolism
Project Number

0l

Investigator
1. Irons

Template Details lists the following information:

Name: the name of the design template.

Modified: the last time you modified the template.
Author: the author of the template.

Description: a description of the template.

Project Name: the name of the project, if one was given.
Project Number: the project number, if one was given.

Investigator: the name of the investigator, if one was given.

Assay Design Files

A design file (.asyd) contains all of the information needed to run an experiment, including
groups and condition definitions, plate map configuration, and protocol definitions. When you
run a design file, the XF® Analyzer converts it from a design file (.asyd) to an assay results file
(.asyr). If you plan to reuse an assay design file, you must save it as a template. For more
information, see Save and Save as Template.

17
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Analysis Files

An analysis file (.asyr) contains data from a completed run, including all of the raw data and
calculations, as well as information about the experiment’s design. These files can either be
used to analyze the assay data or saved as design files to start a new design.

Start a New Assay Design

To begin a new assay design, take the following steps:

1. If you have an Instruments bar, select the type of instrument or the type of instrument with
Hypoxia mode. If you have only one instrument with no Hypoxia chamber, you will have no
Instruments bar and do not need to select an instrument or mode. In this example, to run
your assay on an XF°24 with Hypoxia Mode, you would select the XF®24 Hypoxia Mode tab.

é XFe2

XFe24 Extraceflular Flux Analyzer

XFe24 Hypoxia Mode & xreo

{Fe24 Analyzer installed in 3 Hypoxis Chamber

=llular Flus Analyzer

2. Select the Blank template from the Templates window.

New Design E3
3. Click the Design button. This will create a new Design S tab

where you can begin to design your assay.

Define groups and conditions. See Define Groups and Conditions.

Map groups to the plate. See Map Groups to the Plate Map.
Define the assay protocol. See Define a Protocol.

Review and run your assay. See Review and Run.

© N o oA

Open the analysis file (.asyr) to review and analyze assay results data. See Analysis.

Define Groups and Conditions
The Group Definitions tab is where you can define Assay Conditions, Well Groups, and Plate
Maps.
You can add groups manually or define the assay conditions and have Wave generate
groups automatically.

The 4 different types of assay conditions that you can define are listed below:
e Injections
e Pretreatments

o XF Assay Medium
e Cell Types

18
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To start to define conditions, click on the vertical bar of the Conditions panel on the left side of

the screen.
& ¥Fe 200 [T
New Design [
Group Definitions  Instrument Pratocol  Review and Run
WELL GROUPS
+Md 3 Dupreate .
Click an
this B Baciground
vertical bar
o start W Gl
dEﬁI‘IiI‘Ig D Nedrpechons * % No Peetreatnents
o » condtiens. = NoMeda v o N Cell Types
° W G2
5-\ N ] > © N Injections » T No Pretmaments <4
- [ ] = No Meda = 40 b Cell Types - .
Conditions = Plate M
Pescribe up ate Ma
Condngtor = Hotuisioi AN
Assay and reate them D Mo lpeetion = o Fretrratmants. - e Plate
o your Groups. £ HoMeda v b No Cell Typts
W Groupd
@ N lejections v T Ny Pretreatments
= No Meda v s o Cell Types

Assay Conditions: Injections
Injections describe the contents of each set of injections in the assay. Each specific injection
strategy represents the contents of up to 4 injections (one for each of the 4 ports: A, B, C, or D).

To define an injection strategy:
1. Touch or click the Injections bar.

+ Add ]njection Strategy button

2. Touch or click the Add Injection Strategy

19
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3. Touch or click on the name of an injection strategy on the left (default is Inj. Strategy 1) to
display a dialog box where you can fill in the fields to name the strategy and describe
the contents of each injection port. In the example below, 6 injection strategies were
defined, and they were named no pyruvate low fccp, no pyruvate medium fccp, pyruvate
high fccp, and so on.

i xre 200

B |5 xFe Cell Mito Stress... £
[ 1B 50 =] Group Definitions  Instrument Protocol. Review and Run
This counter lets you know
how many injection conditions WEL
Stemove @) Dopicate |+ Generme Groups are defined.
- - +Ma Crup A
«5 Injections ::“_': jection Condition
Name .n Backgroand
no pyruvale low foop .u
Backsenired

W o prvwate jow foop

+;_,, " O rs pyrwvate bow fep = 7 B

F o Meda * % o Cel Types

¥ Protreatments

Concentration . ha pyruvate medium fep

i P PORNRRRT—. 1 S——
Z XF Assay Medium == :
= o Meda > == o Cel Types

a%s Cell Type o
pyrisvate high foep.

B prvuvate medum focp

* b

4. Define injections for each port that you intend to use during the assay. You can switch

between ports A, B, C, and D by clicking or touching on the tabs in the Injection Condition
window.

If the experiment uses the same injection strategy for all wells and all 4 ports, specify one
injection strategy.

Assay Conditions: Pretreatments

Pretreatments describe any treatment the cells have received prior to the assay, such as a
genetic manipulation or a drug treatment.

To define pretreatments:
1. Touch or click the Pretreatments bar.

2. Click the Add Pretreatment = Add Pretreatment Condition button.
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Click on Pretreatment 1 to display the Edit Pretreatment dialog box. In the following

example, Pretreatment 1 has been renamed Growth Medium.

5 XFe 200

ﬁ‘ =:4:2 XFe Cell Mito Stress... E4

— .
Add| | == Remove #) Duplicate i#* Generate Groups
Fo—- Edit Pretreatment

» Injections @

- <& Pretreatments ~
4 -7 Pretreatments @

Growth Medium
= XF Assay Medium
- y Description

0 DMEN 25mM Glucose Lmh Pyruvate 5% FB:
s ¢ Cell Type Y 4

Enter the name of the pretreatment in the Name field and provide record-keeping details

in the Description field.

Assay Conditions: XF Assay Medium
The XF Assay Medium condition describes the assay medium used in this assay. Record the Base

medium and supplements for each medium used in your assay in these fields.

To define the medium:

R

21

Touch or click the XF Assay Medium bar

Touch or click the Add Media Condition button.

Click on Media 1 to display the Edit Assay Medium window.
Enter the name of the Assay Medium Condition in the Name field.

Click on the Add button.
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6. Click on More Details to display fields that provide record-keeping details.

In the following example, the assay medium is named XF Assay Medium.

Add -=x Remove #) Duplicate|  -i3:- Generate Groups
» o Injections @ Edit Assay Medium
MName
> U Pretreatments 2 XF Assay Medium
4 = XF Assay Medium (1)
s S5 e

':0 Cell Type Ty <

Name

# | More Details

Source Lot Number
Prepared By Preparation Date

82072013 &
Supplements pH

0 |

Assay Conditions: Cell Type
The Cell Type condition describes the source(s) of cellular material used for the assay with
information about the cell line, seeding concentration, and passage number.

To define the cell type:

1. Touch or click the Cell Type bar, then the Add Cell Type Condition button.
2. Select Cell Type 1 to display the Cell Type window.
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|| Remove ) Duplieste i Generate Groups
_ — it Ce
» &2 Injections i) [EdiECelllype
- &L celllne -
47 Pretreatments (1)
Growth Medum Name
= Ialets of Landgerhans
oo e L Cell Type Seeding Cemity
s .:. Cell Ty'pe \"“] Pancrestic et cells with glucokinase mutation | | 2000
AAAI00X J Gasting MGH
Prepared By Prepared On
M. Smith 202013 ]
Passage
5 sl

3. Enter additional details in the appropriate fields.

Automatically Generate Groups
Wave automatically generates groups based on the number of independent variables you
define in your assay. If you define only one specific condition, Wave will assume that it is a
global condition and will not use it to differentiate groups. If you define more than one
condition, the software will calculate the number of groups, assuming every possible
combination of independent conditions. Once you have finished defining all assay conditions,
touch or click the Generate Groups button.

WELL GROUPS

5 (S remowe ) Dopiate i Genernte Grongs =
| (=5 || vl (2 A
2 © Injections ] Edit Cell Type -u
Cell mits s et & celitine S
T Pretroatmens O] ecoasc ]
32K O Calimae masetors = 0 Mo Durastrants =
e edi (1]
= XF Assay Medium et Cell ype Seeding Densiny £ Fovaymedum + 4 PCI2% -
A ey mpdi el
432 Goll Type ol o mi
O cenmrosvesstess = % NoFrevemments  ~
Brepared By Erepaced On =E Fasmy et T SR PO =
Sebect & dute i
Pateage Thased W oo
" B e
Select a dwte 2, O Coltmaamasttens = 0 Mo Dusmastmanty >
PC-5 808 £ XF assay mediom v e PO 10K -
PC-35K
PC.3 20K
O cenmrasvesstess = % Nofrevemments -
E OF avry medien T 0 PO 20K -
W rcoaao
O Colimsosteais it « ™ No Pretrestments. -
F P asey mednem v ole POEAOK -
B o3
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In this example, 6 cell types were defined (PC-3 2.5K, PC-3 10K, PC-3 20k, PC-3 40K, PC-d 80K, PC-3 5K), while
only one Injection Strategy and one XF Assay Medium were defined. If you click the Generate
Groups button, Wave generates 6 groups, generating every possible combination of Injection,
XF Assay Medium, and Cell Type.

The combinatorial logic is 6 x 1 x 1, resulting in the generation of 6 groups. If there were 3

Injection Strategies, 1 XF Assay Medium, and 6 Cell Types, the combinatorial logic would be 3 x 1
X 6, generating 18 groups.

Manually Generate Groups

Generate groups manually to select the conditions that distinguish one group from another
yourself.

P - xFe Cell Mito Stress.. B3| 5 Cell density optimiz... E3

3 o - Group Definitions  Instrument Protocol Review and Run

S temowe ) Duplicate. |-tz Geneate Groves

4 © Injections 1] Injection Condition

Harms

Cell mito stress test
 Pretreatments

4 XF Assay Medium [ AlSEB wiC SaD
XF sty madaam +M
4 (s Cell Type 5 P
e o || Erews  -upc32sk Y3
roupt PC-3 20K
O Ha Injectiom - " PC-3 40K
ueuks  "¥PC-3 5K
PC-380K |

To add a group:
1. Click the Add button, which is circled, under the Well Groups window.
2. Define the variables that make up the group by choosing from the dropdown list of
conditions that you have defined.
3. Repeat steps 1 and 2 to add another group.

After defining all of the groups, you are ready to map the groups to the well plate.
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Map Groups to the Plate Map

The Plate Map is where Wave displays information about each well in the experiment. Wave
uses group assignments to calculate group statistics in the Analysis file.

Groups

There are 3 ways to determine the number of groups in your assay. Use the “Distribute
Groups” command, assign them manually, or add groups in the Plate Map tab. Here we
describe the shortest method, using the Distribute Groups command in Wave.

Distribute Groups

T
Wave can distribute groups across a plate if you push the Distribute Group [ 828 Z=u= 6w
command. This command determines the maximum number of replicates and distributes the

groups in vertical sections across the plate.

When the Well Groups list is complete, touch or click on the Distribute Groups button.
Background Wells

Wave will automatically default to Seahorse recommended background wells.

You can change the number and locations of these wells by clicking on the Background

l. Soctand | tab in the Well Groups window, then double-clicking or double-

tapping on the desired well to assign it as a background well.

]

Define a Protocol

After you have defined groups and conditions and mapped these groups to a plate, you
can define the assay protocol by clicking on the Instrument Protocol tab. Here you will
define the assay protocol, including measurement and injection cycles.

Default Commands and User-Specified Injection Strategies

The predefined assay protocol includes the following steps:

1. Calibrating
2. Equilibrating (changeable)
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3. Defining the Basal Measurement Cycle (editable)

Note: Specifying injections is entirely up to you. There are no defaults. However, if you specify an
injection, you will usually take a measurement after the injection. You can use a predefined
measurement cycle for this purpose.

o= G

3 Measurement Cycles

Calibrate

Mix Wait Meas.
The ¥Fe always performs 03:00 02:00 03:00
£ Wy
calibration to make sure . )
measurments are accurate. v | Edit Measurement Details

W Equilibrate

Equilibration occurs after
Calibration and is recommended
{which is why it’s checked).

Calibration
Calibration tests ensure the accuracy of your instrument and are always the first step in a
protocol; therefore, you cannot omit the Calibrate command.

Equilibration
Equilibration ensures temperature stability before beginning your assay.

Measurement Cycles
A measurement of the Oxygen Consumption Rate (OCR) and another measurement of the
Extracellular Acidification Rate (ECAR) are included by default at various points during an assay:

1. abasal measurement prior to the first injection (predefined)
2. ameasurement after each injection (Injections are user-defined for each port.)

Seahorse recommends three measurement cycles for each metabolic rate. A measurement
cycle consists of 3 commands: “Mix”, “Wait”, and “Measure”.

The “Mix” instruction directs how long the instrument is to raise and lower the sensor
cartridge probes to ensure that analytes or compounds, following injections, are uniformly
dispersed within the medium in each well.

The “Wait” instruction (required for XF®24 only) directs the instrument to delay a specified
period of time after the “Mix” instruction before taking a measurement.
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The “Measure” instruction directs the instrument how long to record the flux of analytes in
the transient microchamber once the sensor cartridge probes are lowered.

XF® Wave software allows you to add additional measurement cycles as needed; however, if you
intend to use two injections, you will need 9 measurement cycles starting with the Basal
Measurement Cycle. The following table shows you the number of measurement cycles for 1 to
4 injection cycles.

Measurement Measurement Cycles required per
Cycles/per assay
Injection

Basal 3 3

Injection 1 +3 6

Injection 2 +3 9

Injection 3 +3 12

Injection 4 +3 15

Basal Measurement Cycle

The Basal Measurement Cycle consists of the first three measurements that occur before the
first injection. This command is the default starting point for all XF assays. Touch or click on the
dropdown arrow on the Edit Measurement Details bar to change the default Mix, Wait, and
Measure times. The recommended Mix, Wait and Measure times are instrument dependent;
you can set defaults in the Instrument Options tab (see XF® Home for more information).

C I >

3 Measurement Cycles

Mix Wait Meas.
03:00 02:00 03:00

A | Edit Measurement Details

Cycles Plize Wait  Measure

03:00 02:00 03:00
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If necessary, use the up arrow I:l or the down arrow [ ]to increase or decrease the number
of Cycles for each measurement. Seahorse Bioscience recommends 3 cycles per measurement
for optimal results.

Change the name of the Basal Measurement Cycle by selecting the text field at the top of the
column and typing in the desired information.

Injections

Each time you select the Injection button, a new Injection command will be included
in the assay protocol.

Injection 1 m
Select |:|
Ports ’ @

V Measure after Injection

3 Measurement Cycles

Mix Wait Meas.
03:00 02:00 03:00

v | Edit Measurement Details

¥ ) Group Summary

For each new injection, the software will automatically select the next available port. You can
change this default setting by selecting another port (A, B, C, or D). Only available ports are
selectable; if a port is already assigned, it will be greyed out.

Edit Measurement Details

When you select an injection, the software will automatically add a set of measurement cycles
after the injection. Default mix, wait, and measure times are provided; however, you can
customize these times, as well as the number of cycles. If a measurement is not required
following an injection, you can uncheck the “Measure after Injection” box.

Group Summary
Select the Group Summary bar to view the compounds assigned to these ports.
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v | Edit Measurement Details

# | Group Summary

Port &

Inj. Strategy 1-No Pretreatments-|

insulin
H20

Custom Sequence

Most XF®assays require only measurement and injection cycles, but in some user-defined
assays, a custom sequence of commands is required. In these cases, select the Custom button
to add a custom sequence cycle to the assay. Here, you can add as many mix and wait cycles as
your protocol requires.

Save and Save as Template
After your assay design is complete, you can save the file in either of two formats: as a
design file or as a template.

Note: Select “Save As Template” if you plan to re-run this assay, or expect to make small changes
to it and then re-run it.

To save your design as a design file:

1. Click the downward-pointing arrow on the Save button and choose the Save As
option to save it as a design file (.asyd).

A GENewD

:j Save : GI’OU[CJ

_tj Save As..

a Save As Template

The Save Assay browser is displayed.
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T

' T
%@ Save Assay =

4 ; — ]
i " | W ¢ My Documents » XKFe Assays - | + Search XFe Assays
U U | g4 J ,‘ | | £ p

QOrganize + Mew folder 4= - @

i Favorites MName Date modified Type

Bl Desktop || XFe Cell Mito Stress Test.asyd 8/14/20135:53 PM ASYD File|
& Downloads

m

1=l Recent Places

B Desktop
4 Libraries [}
@ Documents
J? Music
gﬂ My Assays
[ Pictures
E Videos - a [l b

File name: New Xfe24 Assay -

Save as type: | Assay Design VI

“ Hide Folders Save ] l Cancel ]

2. Enter a name for your new assay in the File name field.
3. Select the Assay Design type from the Save as type dropdown list.
4. Click the Save button to save your design file.

Use this option if the assay is not one that you are planning to repeat. Once the instrument
has completed the protocol, Wave generates a results file for data analysis.

To save your design as a template:

1. Choose the Save as Template option.

Bl oo
tﬂ Save As...

‘j Save As Template

New D

omsl

The Save As Template dialog box is displayed.
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Save As Template

Name |
Author

Desciption

,__J| Save I [u Cancel

vk wnN

Enter the name of your assay template in the Name field (required).
Enter your name in the Author field (optional).

Enter a description of your assay in the Description field (optional).
Click the Save button.

Choosing to save your design files as templates allows you to
open the template as a starting point for a design file. You are
able to create a new design file repeatedly, making small
adjustments to the fields as needed, thus, saving time.
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Template files are stored under the Templates directory, which you can find in the My Places
section of XF® Home. The following example shows how you can locate your template files from
within Wave.

@ XFe 200

XF*® Home

"

Hew

Catalng

Options

M | S5 New Design B

My Places

” Recent Assays

< Help
*

. My Assays
P oo .

Ch\Users\mharvathiDocuments\My Assays|

i Temp

iy Templates

o Browse

My Assays

.. Analyses

Assay\Cell density optimization w

l Your template files are stored in the Templates directory. ]

T—

Note: If you are not connected to an instrument, upload your template file to a flash drive and
transfer it to your instrument.

Open a Template in the Template Editor
There are 2 ways to open a template in the Template Editor on the Desktop.

e Double-click on the template file (.asyt) to open the Template Editor.

e Alternatively, right click on the template

32
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Chapter 2: Reviewing and Running Your Assay

Before you can run your assay on an XF® Analyzer, you must first move your design file or template file to
the instrument if you did not design your assay on the instrument itself.

If your XF® Analyzer is not networked, copy your file to a USB flash drive then bring the flash drive to your
XF® Analyzer for transfer.

Note: If you have a networked XF° Analyzer, you must close your design on the desktop before running it.

Log onto the Wave Software
Log onto the Wave software on your XF® Analyzer’s touch screen by double-tapping or double-clicking the
=
shortcut , then enter your username and password.

The first screen you see is the XF* Home window. From here, you can open a design file or a template file.

Open a Design File

To open an assay design file (.asyd) and prepare to review it:

1. Click on the Open command under XF® Home.
2. Click the Browse button, circled in the example below, to locate your design file.

@ whe 200
XF* Home
r
e My Places My Assays
Recent Assays
P TR +. Analyses
Catalog
Hel mito ghyoo
Optiors ".D 2
Help i My Aszays
| PR —— Cell censity optimization wi
& Temp - :
T i AsaD
=T GhyeolysisAndStressTests
a Templates ; :
an NFe Assays
2::: Dasigns
GlycalysisAnad StressTests
r
with zell mito stress test
New Kie24 Assay
Browse o
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3. Click the Open Button and select the Open option from the dropdown menu to Open your design file.

7@ XFe 200
({8 Open Assay =)
uQ [0+ Libraries » Documents » XFe Assays = [# | [ Search XFe Assays o]
Organize New folder =~ 0 @
¢ Fevortes j Documents library Amangeby: Folder =
B Desktop XFe Assays
& Downloads | Name Date modified
% Recent Places E
| GlycolysisAndstressTests.asyd /27/2013 4:00 PM
B Deskiop 2] Cell density optimization with cell mito stress test 8/26/20131:20 PM
- Libraries L| XFe Cell Mito Stress Testasyd 8/26/2013 1:19 PM
% Documents | Cell density optimization with cell mito stress test.asyd 8/23/20133:18 PM
& Music 3] GlycolysisAndStressTests £/23/2013 3:10 PM
] My Assays 2] mite glyco 8/23/2013 3:08 PM
=] Pictures L| New Xfe24 Assay.asyd 8/20/2013 4:24 PM
B videos
A Mary Horvath
|\ AppData
i3 Contacts.
I Desktop -~ e m

File name:  Cell density optimization with cell mito stress test

Open

Show previous versions,

4. Click on the Review and Run tab.

Open a Template File

To open a template file (.asyt) and prepare to review it:

1. Click on the New command under XF® Home.

‘1@ Import

button at the

2. |If the template is not listed in the New Assay window, click the Import
bottom of the screen to import your file.
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3. Locate your template file from the Import Assay window.

i Import Assay |
@v-vl <« Local Disk (C) + ProgramData + Seahorse Bioscience, Inc b SeahorseWave ¢ Templates B E ol
Organize v New folder 0 @

£ My Pictures ~ Neme Date modified Type Size
8 My Videos - - —
| Cell density optimization.asyt 8/20/201311:18 AM  ASYT File
B Saved Games
[ Hypoxia Assay Fxe96.asyt 8/6/2013547PM  ASYT File
£ Searches
| Hypoxia Assay on XFed6.asyt T31/2013433PM  ASVT File
9. SyncFolder
1% Computer
&, Local Disk (C)
downloads
Drivers
Firefox E
Hotfix
4 MsOCache
Perflogs
Program Files
ProgramData
Users
- 4 m | »
File name: Cell density optimization.asyt + [XFe Assay Template (asy) ~
Open | Cancel
N I Jopen
| Show previous versions

Click on the Open button and choose the Open option from the dropdown menu.
5. Click or tap once on the template icon and choose the Design button. See an example of a template
icon below.
o |
| Cell density
|’m

6. Make any changes you need to make prior to saving the template as a design file.

5, L
7. Click on the Save ‘button in the top left corner of the window.

8. Type the name of your design in the File name field.
9. Select Assay Design in the Save as type field.
10. Click on the Review and Run tab.

Review the Assay Design
From the Review and Run window, you can review your design and run the assay. From here, you can
also monitor your run and save your design file.
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The following illustration shows the purpose of each of the buttons and icons on the Review and Run
window.

The Review and Run tab brings Prints your entire summary repert, including
. fyou to this window. protocol and group summaries.
Saves your assay design|
as adesignfileoras a S v
emplate, M 2 cell denstty optimizat- i. XFe Cell Mito Stre... £

N

£ sv ~|  Group Definitions Instrument Protocol Review and Run
Displays the General
Information currently on

his window. GENERAL Information

sk Print Summary |
Protocol
Project Information Plate Information Advanced Settings

. G
Displays the Protocol ” Group Project Name well Volume (ul) Emal Mokfication | Advanced
summary. Port A Pyruvate metabolism 200

mall Recipient List
. /Hort B Principal Investigator Plated By
isplays the Group port 3. Trons L. Janes email address 1y ndd
J
ummary. Project Number Plated On
Port D

01 8/26/2013 [m
Fots A B, C,and D
display a summary of
jnjections to each of the
ports.
Notes

Note: The

SRTRNEE putton is to the right of this window on the touch screen.

This chapter is divided into two parts that explain how to:

1. Review the Design of Your Assay
2. RunYour Assay

For more information on saving design and template files, see Save and Save as Template.

Review the Design of Your Assay
Prior to running your design, you can check many aspects of the design:

Review the General information that you see when you first open this window or click the Summary
link on the left-hand side of the screen.

e Click on the Protocol link to see Protocol information.

e Click on the Group link to see Group information.
e Click on each of the port links to see Port information.
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General Information
The General Information section provides information about the assay that you can edit from this
window. You can supply or edit any of the following fields:

e Project Information
O Project Name
0 Principal Investigator
0 Project Number
e Plate Information
0 Well Volume (You cannot edit this field on a per assay basis. See the Note below.)
O Plated By
O Plated On
e Advanced Settings
0 Email Recipient List (For more information, see Email Recipient List.)
0 Advanced options (For more information, see Advanced Options.)
e Notes

Note: Change the default well volume for your instrument from the Instruments tab under the Options

section of XF¢ Home. For more information on changing the well volume, see Instrument Tab.

Email Recipient List
Under the Email Notification tab of Advanced Settings, you can specify an email recipient list for this
specific assay.

To add an email address:

1. Enter an email address in the e-mail address field under Email Recipient List.

@.
2. Pressthe Add ‘——Add button.

To remove an email address from the list:
1. Select the address.
2. Press the Delete button.

Advanced Options
Under the Advanced tab of Advanced Settings, you can change the port volumes and the buffer capacity
for this assay and can check the software version and file version numbers.
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Advanced Settings

Email Notification | Advanced

Port Volumes

AJ Bl—'
; - %
~T -1 =T

1

To change the port volume for this assay:

1. Type in the new value in the Port Volume field or use the up and down arrows to increase or lower

To change buffer capacity for this assay:

the value to the correct amount.

1. Scroll down to the Buffer Capacity section under the Advanced tab.

2.

Advanced Settings

Email Notification | Advanced

L U

Ny

C [25 |ui||D | 25 |u

Buffer Capacity

Capacit 0.00078 mol/L

1

-

Enter the desired capacity in the Capacity field.

To check the version number of the software and of the design file:

1. Scroll down further. You will see the version number of the Wave software in addition to the version
number of your design file under Version Information.

Protocol Summary

The Protocol link allows you to review the protocol that you have defined for your assay. To change the
protocol, click on the Instrument Protocol tab to edit the protocol prior to running your design (refer to
Define a Protocol.) The following illustration shows an example of a protocol summary that the Protocol

link could display.
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Summary
Protocol
Group
Port A
Port B
Port C

Port D

PROTOCOL SUMMARY

Initialization
4 Calibrate
i@ Equilibrate: 00:00:00

Injection 3
@ Inject Port: C
41 Mix: 00:03:00
= Wait: 00:00:00
! Measure: 00:03:00
4 Mix: 00:03:00
= Wait: 00:00:00
! Measure: 00:03:00

41 Mix: 00:03:00
= Wait: 00:00:00
L Measure: 00:03:00
41 Mix: 00:03:00
= Wait: 00:00:00
L Measure: 00:03:00
41 Mix: 00:03:00
= Wait: 00:00:00
| Measure: 00:03:00
Injection 4
© Inject Port: D
1 Mix: 00:03:00
= Wait: 00:00:00
L Measure: 00:03:00
' Mix: 00:03:00
=~ Wait: 00:00:00
Measure: 00:03:00

Injection 1
© Inject Port: A
11 Mix: 00:03:00
=~ Wait: 00:00:00
Measure: 00:03:00
I Mise 00:03:00
=~ Wait: 00:00:00
Measure: 00:03:00

TOTAL TIME: 01:06:00

Injection 2
@ Inject Port: B
I Mix: 00:03:00
=~ Wait: 00:00:00
| Measure: 00:03:00
I Mise 00:03:00
=~ Wait: 00:00:00
Measure: 00:03:00

Group Summary
The Group link allows you to review the groups that you have defined for your assay.

To change these group definitions:

1. Click on the Group Definitions tab.
Make any necessary changes to your conditions or groups prior to running your design. (Refer to

2.

Define Groups and Conditions for more information.)

The following illustration shows an example of a group summary.

Summary
Protocol
Group
Port A
Port B
Port C

Port D

GROUP Summary

Groups
Group

Bsackground

€ Injection
N/A /A

W Pretreatment

no pyruvate low fecp

Hlro pyruvate medium fecp
3| pyruvate high fecp

B pyruvate low fecp

B pyruvate medium fecp

B pyruvate high fecp2

Bszckground

‘Ao oaasacn

no pyruvate low fecp

no pyruvate medium fecp
pyruvate high fccp
pyruvate low fecp
pyruvate medium fecp
no pyruvate high fecp2
N/A

No Pretreatments
No Pretreatments
No Pretreatments
No Pretreatments
No Pretreatments
No Pretreatments

N/A

= Media
N/A

No Media
No Media
No Media
No Media
No Media
No Media
N/A
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Port Summary
The Port A, Port B, Port C, and Port D links allow you to review the contents of each injection
administered through a port along with the following details:

Injection concentration

Name of the solvent if you specified one
Percentage of solvent used in the injection
Background wells

Port volume

To change these injections, click on the Group Definitions tab prior to running your design. The following

illustration shows an example of an injection port summary.

Port A Summary T p—
1 2 3 L 5 L3 T L] b 10 11 1z Yolume: 26 il
i B 1 1 1 1 1 2 2 3 3 2 B8 L ground Well
OpM
LR | 1 1 1 1 1 2 2 a3 3 2 2
LS § 1 1 1 1 1 2 2 E 3 2 2
o1 1 1 1 1 1 2 2 E 3 2 2 Py eyTuste
ancuntration: 10 mM
fialalfaflallalaflzlabsiis]z]a
siafadafelalallzfalsiyl ]l
G 1 1 1 1 1 1 2 2 E 3 2 2
no 1 1 1 1 1 F H 3 3 z L]

Friendly reminder: Maie sure you 81 the pons of jour Background Wells

Print Summary

The Print Summary button prints a summary of your design on a printer or to a PDF file.

To print a summary of your design:

1. Click the button.

It displays the Print dialog box.
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41

@ Print | P |
General |
—Select Printer
% Send To OneNote 2010
= Snagit 11
U F—TT—
Status: Ready
Location:
[ | comment: Find Prirer... |
| —Page Range
Al MNumber of copies: |1 3:
| " Selection " Curent Page
 Pages: I [T Collate
| g I I I
52l 33
|
Pt | Cancel | |
T W W W W — A

Select the printer. (Use the scroll bar, circled in red, to find the printers that are on your network.)

Select the Number of copies.
Press the Print button.
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The following illustration shows an example of a part of a summary that was printed to a PDF file.

ﬁeahorse Bioscience

Assay Name: XFe Cell Mito Stress Test
Project Name: pyruvate metabolism
Project Number: 01

Principal Investigator: J. Irons

Run Date: 3/7/2013 6:19 AM

MNotes

PROTOCOL SUMMARY

Initialization

& Calibrate

bt Equilibrate: 00i00:00

Easal

1T Mis 0002100
= Wit O0:0000
. Meacure: 00:03:00
11 mive co:03:00

Injection 1

© Inject Portz A
AT Mik: 00:03:100
- Wait: 00:00:00

© Mleasure: 00:03:00

TOTAL TIME: CL:08400
Injection 2 .
© (nject Pork B
U Mo CO:02:00

= Wait D0000
. Meazure: 00:03:00

~ Wait: D0:00:00 L M D0:03:00 At mae 000300
L Measure: 00:03:00 = Wait: 00:00:00 = Wait 00:00:00
A1 Mix: 00:03:00 Weasure; CO03.00 Measure: 00:03,00
~ Wait: 00:00:00
\ Measure: 00:03:00
Injection 3 Injection 4
) Inject Port © € Inject Port: D
AT Mix 00:03.00 AT Mix: 00:03:00
2 Wait 00:00:00 2 Wait: 00:00:00
Measure: 00:02:00 . Measurs: 00:03:00
A1 Mis 00:02:00 1 Mix: 00:02:00
2 Wadt: 00:00:00 = Wait: 00:00:00
Meagure: 00:03:00 Meagure: 00:03:00
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Run Your Assay

Once you have moved your design or template file to your XF® Analyzer, started the Wave software by

™
double-clicking or double-tapping the shortcut on your touch screen, logged in, and clicked on the
Review and Run tab, Wave will display the Review and Run window as shown in the example below.

| xre 200

()

tl === = Group Definitions  Instrument Protocol  Review and Run

==
1 XFe Cell Mito Stress... E3| 575 Cell density optimiza... £ /
Otfene:

GENERAL Information

a5 Pt Scmmay 0.0°C
o Advanced Settings et o
Imad Motdcaton | Advanoed

Fort A |. -

PortB Tray

PontC &y Acd

Port D - I l l
Prober

[

Notes

On the right-hand side of this window, you will see a column of icons. The following illustration provides a
brief explanation of the purpose of these icons. For more details, read the next 4 sections.
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START RUN

The Tray icon allows you to
insert or eject the tray.

7
]

yd

Offline

0.0 °C

Heater ON

=

U

Probes

Indicates whether your instrument is connected or
not.

—
—

Indicates whether the heater is on or off and displays
the tray temperature. It also gives you control over
the thermostat and heater. Refer to the "Temperature
Control" section for more information.

The Probes icon allows you to raise or lower the
probes, or load or unload the cartridge.

Temperature Control

371°C

The Temperature L% [ijcon serves as a thermometer and indicates whether the heater is on or off. It

also lets you have some control over the tray temperature:

You can turn the heater on or off.
You can set the target temperature.
You can set the tolerance range. If the temperature veers from the target temperature by too

much, the icon changes color.
You can specify that the software send you a warning by email if the temperature exceeds the

tolerance range.

The following example shows how the Temperature control icon looks if the temperature has exceeded

the tolerance range.

Heater ON

Note: The Status Indicator on top of the XF¢ Analyzer will also change from blue to amber if the
temperature has exceeded the tolerance range. For more information, see the Status Indicator section.

To specify the target temperature and the tolerance range:
1. Click on the Temperature icon.

It will display the Tray Temperature window as shown in the following example.
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&ray Temperature X|

Current
| 366 C v Heater On ’
Target Tolerance Range
A A
c ¢
v v
(= -
Alarm On LKA Reset Alarm

[ (] save H Cancel

The Tray Temperature window shows the current temperature, the target temperature, and the
tolerance range.

2. Click on the up and down arrows to raise or lower the target temperature or type in a new number in
the temperature field.

Target

A

[370]-c
v

3. Click on the up and down arrows to raise or lower the tolerance range or type in a new number in
this field.
Talerance Range

A
"C
v
5. Press the Save button.

To turn on an alarm that will be triggered if the temperature exceeds the tolerance range:
1. Check the Alarm On box in the Temperature Control window.

v Alarm On

2. Press the Save button.
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Checking the Alarm On box will cause Wave to send you an email notification when the
tray temperature exceeds the tolerance range.

In order to receive this notification, you must specify your email address under Options.
For details on setting up your email address, see the Advanced Tab section.

[ =

To turn off the alarm:

1. Uncheck the Alarm On box.
2. Press the Save button.

To reset the alarm after receiving notification that the tray temperature has exceeded the tolerance
range:

- Rezet dla
1. Check the Reset Alarm button.

2. Press the Save button.

After resetting the alarm, you can turn the heater on or off depending on the direction that the
temperature exceeded the tolerance range by checking or unchecking the Heater On box.

V Heater On

By checking the temperature before you start a run, you can ensure that the tray
temperature starts within the targeted range. If the temperature exceeds the targeted
range during an assay, contact Seahorse Bioscience Support.

Tray Control

Prior to a run, after a run is complete, or after a run has terminated due to an unexpected error, it is
sometimes necessary to eject or insert a tray.

If you need to eject or insert the tray:

=

1. Click onthe Tray .—™ I icon.

The Tray menu is displayed.
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Tray

l

Tray Out l ’

l

Tray In l

2. Click on the Tray Out button to eject the tray or click on the Tray In button to insert the tray.

Probe Control

Prior to a run, after a run is complete, or after a run has terminated due to an unexpected error, it is
sometimes necessary to raise or lower the probes, or load or unload a cartridge.

If you need to raise or lower the probes, or load or unload a cartridge:

U

1. Click onthe Probes &= | jcon.

The Probes menu is displayed.

Probes X

Raise Probes

Lower Probes

l
|
Load Cartridge |
|

Unload Cartridge

1. Click the button of the action you need to take:

Barcode Errors

Raise Probes
Lower Probes
Load Cartridge
Unload Cartridge

On the rare occasion that you receive a barcode error, Wave will help you recover so that you can
complete the run.
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Writing down the lot number, serial number, O2 values, and pH values as soon as
you open a cartridge will save you time if you encounter a barcode error. Consider
including these details in the Notes section of the General Information window.
For details on how to enter notes, see the General Information section.

Cartridge barcode read failure
If there is a cartridge barcode read failure, you will receive the following message:

Cartridge barcode read failure

Unable to read cartridge barcode. Click Rescan to retry, ’
Manual to enter the barcode manually, or Cancel to
cancel the Assay.

Rescan l[ Manual l[ Cancel

It provides 3 options:

e Rescan to retry. Click the Rescan button. No other action is necessary.
e Manual to enter the barcode manually. See the next section for details.
e Cancel to end your assay.

Entering the cartridge barcode manually
If you click the Manual button from the Cartridge Barcode Error message, the following dialog box is

displayed.
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Barcode Information

Lot Mumber - ’

Serial Number

Cartridge Type :]

02

pH
PH_A PH_E PH_C

DpenTra}r] [ Close Tray ] [ Accept l [ Cancel

To complete this form:

1. Enter the cartridge lot number in the Lot Number field. The lot number is on the side of the
cartridge, labeled L/N as shown in the example below.

2. Enter the serial number in the Serial Number field. The serial number is on the side of the

cartridge, labeled S/N.
3. Select the cartridge type from the Cartridge Type menu.
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4. Enter the 02 values that are on the side of your cartridge in the O2_A and 02_B fields as shown
in this example.

02_A:10000 02_B:0.022
pH_A:35000 pH_B:0.0025 pH_C:-10

5. Enter the pH values that are on the side of your cartridge in the PH_A, PH_B, and PH_C fields as
shown in the previous example.
6. Pressthe Accept button.

If you do not know all of these values:

1. Open the tray by pushing the Open Tray button.

Check the sides of the cartridge for the serial number, 02 values, and pH values.
Write down the serial number, 02 values, and pH values.

Press the Close Tray button.

Complete the Barcode Information form.

o v R wN

Press the Accept button.

Plate barcode read failure
If there is a plate barcode read failure, you will receive the following message:

Plate barcode read failure

Unable to read plate barcode. Click Manual to enter the ’
barcode manually or Cancel to cancel the Assay.

Manual l[ Cancel

It provides 2 options:

e Manual to enter the barcode manually. See the next section for details.
e Cancel to end your assay.
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Entering the plate barcode manually

Plate Barcode Info

Barcode | ’

DpenTra}r] [ Close Tray ] [ Accept ] [ Cancel ]

To complete this form:

1.

Enter the plate barcode in the Barcode field. The plate barcode is on the side of the plate.

If you do not know the plate barcode:

1.

oV ke wnN

Open the tray by pushing the Open Tray button.
Check the sides of the plate for the barcode.
Write down the number.

Press the Close Tray button.

Complete the Barcode Information form.

Press the Accept button.

Status Indicator
When you are running an assay, the Status Indicator light on top of the XF® Analyzer will change color if
you need to complete a task or if an error has occurred.

This LED changes from blue to amber to let you know if Wave has displayed any of the following
questions or error messages:

51

Asks you to load a cartridge or plate.

Asks you to remove a used plate and cartridge.

Asks you to accept or refuse a calibration after letting you know that one or more wells did not
calibrate properly.

Lets you know of any errors that occur during the run, including cartridge barcode errors, plate
barcode errors, or protocol errors.
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Chapter 3: Managing Your Assays

Wave provides several ways to manage your assays by giving you an easy way to:

Access Directories, Analyses, and Designs

access your assay directories, analyses, and designs

access defined groups and conditions
customize default settings

Select the Open command under XF* Home; the My Places and My Assays panes that are displayed let
you find your assays and designs.

XF® Home
[ 4
New My Places My Assays
- Recen Ausas 2 Analyses
Catalag -
Hel il glhyco
Run Or
Help A My Ascays
P cAUsersimios Cell density optimization with cell mito stress test
-' Terg Files
- Terr ) .les . Fl-mscy\nnmlsnnﬂnn
¥ CProgramData\Seahe
A, ¥Fe Assays
¥ causersimbor
>:<E: Designs
GlycotysisAndStress
Files CALSers\mbony:
stress test
New ¥ield Acuay
¥Fe Cell Mito Stress Test
Browse
My Places and My Assays

My Places keeps track of the directories where you have stored or opened assays, designs, and
templates. If you click on Recent Assays, My Assays, or any other directory that you have visited while
running Wave, the assays and designs stored there will show up under the My Assays pane on the right-
hand side of the window.
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Recent Assays and My Assays are the default directories and are in color, as shown in the following table.
Those directories that you access through Wave, but are not defaults, are shown in grey scale.

“,’ Recent Assays | Click on Recent Assays to access your most
recent analyses and designs under the My
Assays pane regardless of their location.
“4} Myksas | Click on My Assays to access the analyses and
— design files under your My Assays directory.

“ - Tem _ | Click on Temp to access the .tmp file created if
SSEES : = you ran the diagnostic test on your XF®
instrument. This test is found in the Support
pane that you can access on the Help page.
| Click on Templates to access any assays or
analyses that are stored under your Templates
directory.

You can find the most recent modification date, device name, project name, project number, and
investigator’s name by hovering over an analysis file or a design file.

Set the maximum number of files listed by selecting Recent Places in Options. Similarly, you can also set
the maximum number of files listed under Analyses and Designs in Options. For more information on
Options, read Customizable Default Settings.

hBrowse

The Browse button at the bottom of the My Places pane allows you to navigate to additional assay design
files and assay analysis files. You can open current assay files (.asyr), Wave 1.0/1.1 files (.asy), and XF files
(.xfd) from the Open Assay window that is displayed when you click the Browse button.

Note: Although Wave software will convert XF data from previous versions, check the converted files to
ensure that the information is complete.

Access to Predefined Conditions

You can define conditions in the Catalog; then, when you start a new assay design, these predefined
conditions will be available for selection from the dropdown list for each condition. You can define
Compounds (used in Injection Strategies), Pretreatments, Media, and Cell Types.

’ﬁ‘ “1 New Design E3 | == New Xfe24 Assay B3| 507 tmpG01B.tmp E3

XF* H:
lome £ save & Cancrl
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To add a specific condition:

1. Choose the condition, such as Compounds.

2. Fill out the appropriate fields describing this condition. The Name field is required; the other fields

are optional.
3. Press Enter.
Add the next condition by following steps 1, 2, and 3 over again.

5. When you are finished entering your condition definitions, press the Save button on the top right-

hand corner of the page.

You can manage the conditions available on Wave by adding and removing them from the list. To find the
location of your catalog directory, use Options. Read the section Customizable Default Settings for more

information.

You can also share these definitions by copying the catalog files to a USB flash drive and then pasting
them into the Catalog directory of a different computer or a different XF® instrument.

Customizable Default Settings

The Options screen contains default settings on 3 different tabs: General, Instrument, and Advanced.

XF* Home General | Instrument | Apps | Advanced
>
New

Osan

e s

User Nare Fassword Cataiog Divectory | CAProgramEatsSeshorse Bioscience InciS:

s IndS:

General Tab

The General tab allows you to change your password or user name under Login Settings.

It also shows the default settings for buffer capacity and atmospheric pressure.
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Default Value 760.0 mmHg

Buffer Capacity
Seahorse Bioscience determined the default buffer capacity setting for XF Assay Medium. You can change

the buffer capacity by typing it in the Default Capacity field. The Wave software uses the buffer capacity
to translate ECAR (Extracellular Acidification Rate) readings to PPR (Proton Production Rate). You can also
change the buffer capacity in the assay design file (see Reviewing and Running an Assay - Advanced

Settings).

Note: Buffer capacity changes based on the constituents of the medium; different constituents have
different capacity to buffer the medium from pH changes

Atmospheric Pressure
You can change the atmospheric pressure if you are running an assay at high altitudes or if the
atmospheric pressure in your lab differs from the default value of 760.0 mmHg.

These are settings that you can change from one assay to the next but that are usually defaulted to
specific values.

Recent Lists
With Recent Lists, you can change the maximum number of directories and files that Wave displays under
My Places and My Assays by typing in the new values or using the up and down arrows.

MNumber of Recent Places

Mumber of Analysis Files

MNumber of Design Files
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After specifying the maximum number under each setting, click the Save button at the bottom of the
screen. Review Access to your directories, analyses, and designs to see how these default settings can

affect your access to designs and analyses.

Directories
The Directories column shows the default location of your Catalog directory and your Template Directory.

Directories

Catalog Directory CM\ProgramData‘\5eahorse Bioscience, || ..

Template Directory | C\ProgramData\5eahorse Bioscience, | |

If you would like to change the location of either of these directories, click on the button to the right
of the directory field to browse to the preferred directory or type the path name of the directory in the
directory field.

After specifying a new directory, click the Save button at the bottom of the screen.
Favorite Places

The Favorite Places section near the bottom of the page is for adding or removing directories form the
My Places screen.

]

] save

To add a folder to the list of folders that Wave displays under My Places, click the Add button to browse
to the location of the folder on the Select Folder dialog box, and then click the Select Folder button.

To remove a folder from the list of folders under My Places, select the folder and press the Remove
button.

After adding or removing a directory, click the Save button at the bottom of the screen.

Instrument Tab
The Instrument tab shows the instrument or instruments that are available in your lab and allows you to
set the default values for protocols, port volumes, and well volumes.

There are 4 possible instruments that your lab might have:
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a The XF°24 instrument allows you to perform your assays on 24-well
&) XFe24 plates.

7 _ The XF°24 instrument with Hypoxia Mode allows you to perform your
XFe24 Hypoxia Mode | 3ssays in a hypoxia chamber.

2 The XF°96 instrument allows you to perform your assays on 96-well
(= XFeS6 plates.

y The XF°96 instrument with Hypoxia Mode allows you to perform your
XFe96 Hypoxia Mode | assays in a hypoxia chamber.

Select the type of instrument where you would like to perform your assay then select the other default
values for this instrument while you are on the Instrument window.

From here, you can enter default values for:

e the number of cycles in a protocol

e the number of minutes and seconds for Mix, Wait, and Measure
e the port volume

e the well volume

The next sections describe how to enter these values.

Protocol Defaults

Seahorse Bioscience recommends that you use the default settings for Port and Well volumes; however,
in some cases, it may be necessary to change these settings. You can change the default times for mix,
wait, and measure, and change the default number of cycles by typing in the new values or by using the
up and down arrows.

Protocol Defaults

Cycles Mix Wait Measure

03:00 02:00 03:00

v Measure After Injection

By default, your instrument will measure after each injection. If you do not want the instrument to
measure after each injection, you can uncheck Measure After Injection.

After making changes, click the Save button at the bottom of the screen.
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Ports and Wells
Seahorse Bioscience recommends that you use the default settings for Port and Well volumes; however,
you can change the default port volume and the default well volume for each instrument.

Port Volume Well Volume

[ 75 || 999 |p

To change the port volume or the well volume:

1. Type in the new value in the Port Volume field or the Well Volume field or use the up and down
arrows to increase or lower the value to the correct amount.
2. After making changes, click the Save button at the bottom of the screen.

Advanced Tab

From the Advanced tab, you can specify people who will receive email notification at the following times:

e after calibration
o after successfully finishing the run (This email notification includes the results file as an
attachment.)

Wave also sends out notification if an error occurs during the run.
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The example below shows the configuration for sending notification through Outlook or Hotmail.

& XFe 200 o |
ﬁ iert New Design %]

XF* Home General | Instrument | Advanced *
-

New
myaccount@outiook.com SMTP Addre emtpive.com
Open T
MyPassword .. 587

Catalog W Enable 351

[5 Test Sentings —

£ save & Cancel

In order to have Wave notify people of the status of every assay that you run:

1. Supply an email address in the Mail From field and supply a password for this address in the
Password field.
Specify an SMTP address in the SMTP Address field and the access port in the Port field.
Check Enable SSL if your IT configuration requires it.
Type the name of each recipient in the email address field under Recipients.

o= Add
5. Click the Add button.
6. Repeat Steps 2 and 3 for each recipient.

When you have finished adding recipients, press the Save button.
To check that your mail settings are valid:

1. Click the Test Settings button after adding yourself to the Email recipients
2. Check your email to ensure that you received notification.
3. Check Junk E-mail if you do not see it in your Inbox.

To take names off the list of recipients, select the name and press the Remove button.
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Chapter 4: Analyzing Your Assay

This chapter describes the 4 different views available to you and explains how to customize. The 4 task-

oriented views that you have to aid in your analysis are as follows:

e Overview

e OCRversus ECAR
e Plate

e Data View

Summary

Another feature of Wave is its ability to help you summarize your work using the Summary
section. For more information on this feature, refer to the Summary Tab section and look for the

®« s . . .
[m section at the end of the description of the overview.

Arrows for Expanding a Graph or Chart
The Expand arrow allows you to expand a graph or chart by clicking it. In the following illustration, the

expand arrows are circled in red.

| 5 xFe Celt Mito Stress... £3
£ s o] o assver - summary Overview E3

- [oc - o eeckaound Conection [Tl suoer - (Bl 5 aseline % <| I

Display: o YI: Rute D Optory|  HREmetind
:
4 1 wef Ao fos |
1
—F | "i i\\{\ ! 1 L] |'.;sc'. 1z
1 - NAY : —
i % / c l-_.-;:s 13385
- D[-.A:x- zse o fumas s

L i_ kg :

; = € Juasss Jasnso fanen Juso i Vioea fuscsn | uss Juma
F ' |Jr:u s frazoo frson frases fransn franen Juaara i 08 {14t
o . . !

4| ' W F F [ e TR B K [ i
a5 % ) I.'M' o] e el iy o | e i
1 | |
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If you click the arrow that is circled in the middle of the screen, the kinetic graph will expand horizontally

as shown in the following illustration.
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If you would like to decrease the size of the graph, click the arrow that is circled on the right-hand side of
the graph.

Zoom, Pan, and Restore Buttons

There are 3 buttons available on each graph and chart in the Overview and the OCR versus ECAR view.

The Zoom button allows you to magnify a particular part of the graph or chart by clicking this
button and then dragging on the section you would like to magnify.

The Pan button allows you to move around the magnified area by clicking on this button and
then moving the cursor around the graph or chart.

\.7' The Restore button allows you to return the graph or chart to its full view by clicking on this
= s| | button.

Analysis: Overview

When you open a result file (*.asyr) for the first time, you will see the Overview, which is the default
view. The Overview allows for flexible data analysis within Wave. This window is where Wave displays
kinetic graphs for all rates, and where you can perform common tasks, such as excluding outlier wells.
Group statistics are also calculated and displayed within this view.

To display the Overview (if you have closed it):

1. Select the Add View i button in the top left region of the screen and choose Overview
from the dropdown menu.
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@ XFe 2.0.0.40 (87_10_16)

You can add any number of Overviews by selecting the Add View button in the top left region of the

screen and choosing Overview from the dropdown menu.

This section describes the different parts of the Overview screen and explains how to customize each

part to meet the requirements of your experiment:

Kinetic Graph

Kinetic graph
Rate details
Bar graph

A kinetic graph is the most common way to display data from the XF® Analyzer.
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Display: Group
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Injection 1

¥2: None -
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L

?-u. Options

10

20

30

Minutes

50 60
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OCR, ECAR, or PPR

There are three rates calculated by Wave using the XF® Analyzer data collected during an assay:
e O,consumption rate data (OCR)

e Extracellular acidification rate (ECAR)

e Proton production rate (PPR)

The default view displays time on the X-axis (in minutes) and rate on the Y-axis. You can change the
displayed rate (OCR, ECAR, or PPR) by selecting it from the Rate dropdown menu above the graph.

If you select OCR, the O,consumption rate data (pmol/minute) will be displayed.

If you select ECAR, the extracellular acidification rate (mpH/minute) will be displayed.

If you select PPR, the proton production rate (pmol/minute) is displayed.

Raw Level Data
You can display the O, or pH raw level data used to calculate the rates.

To view the raw level data, select “Level” from the Y1: dropdown menu.

- 0oC
Y1:| Level -
-t Level

OCR, ECAR, PPR, O,, or pH Overlay

In some cases, it is desirable to overlay two rates on the same graph. You can overlay two rates on the
same graph by selecting a different rate or measurement from the Y2: dropdown menu.

If you select a rate, Wave will display the rate for the Y2 axis and the rate for the Y1 axis on the same
kinetic graph so that you can compare them.
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If you select O, Wave displays the O, (mmHg) measurement level for each group. The software will show

the exact numeric measurement if you hover over the group line on the kinetic graph.

Similarly, if you select pH, Wave displays the pH measurement for each group. Similarly, the software will
show the exact pH if you hover over the group line on the graph.

You can also elect to view the O, or pH level data, or rate data, for each well rather than the group.

To view data for each well on the graph, select "Well" from the Display drop down menu.

Standard Deviation and Standard Error of the Mean
You can specify whether you would like to see the standard deviation (Std Dev) or the standard error of
the mean (SEM) by choosing from the Error Format dropdown list.

B save ~

+ Add View ~ Summary Overview [X|

1 ' OCR - W Background Correction StdDev

Display: Group *  ¥Y1: Rate *  ¥2: Mone -

StdDev
SEM

XFe Cell Mito Stress Test
450

T -

If the error bars do not display, check to make sure that you have enabled them.

See Kinetic Graph Customization for more information on enabling error bars.

Kinetic Graph Customization

?g- Options

You can manipulate the kinetic graph visualization by selecting the Options button (located in

the upper right-hand corner of the pane).
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Kinetic Line Chart Options @

Graph Title: | xFe Cell Mito Stress Test

Y1 Axis

Min Max

v Auto Scale

Interval Thickness

L 1|

v Show Error Bars
v Show Zero Line
v Line Markers

Point to Point

Y2 Axis

Min Max

(I

v Auto Scale

Interval Thickness

L 1|

v Show Error Bars
Show Zero Line
v Line Markers

Paint to Paint

Time Axis

Min Max

Interval  Thickness

(I ) I

W Show Rate
Highlight

v Show Injections
Markers

In this pop-up window, you may configure specific settings for each axis.

e The Maximum, Minimum, and Interval fields allow you to set the scale of each axis.

e The Thickness field allows for visualization of lines on the graph (1-thinnest, 5-thickest) that
delineate each interval.

e The Show Error Bars box allows you to toggle error bars on or off. See Standard Deviation and
Standard Error of the Mean for more information.

e The Show Zero Line box allows you to display a horizontal line originating at the zero point on the x-
axis for reference.

e The Point-to-Point check box allows you to show point-to-point rates for a particular axis.

e The Show Rate Highlight check box highlights the selected measurement with a blue vertical marker.

e The Show Injections Marker check box shows when each injection occurred.

Append to Summary
You can append all or parts of the contents of the overview to your summary in two ways.

To add all the information in the overview to the Summary document:

K summa ry

1. Click the Summary button in the top left-hand corner of the overview screen.

This will append all of the graphs and charts on the screen onto your summary document.
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To add only one item from the page, such as the kinetic graph:
1. Right click the graph and select Append to Summary from the dropdown list.

ZoomQut

Copy

Export

Export Graph Data
Print

Append To Sumr\wr_\;

To see what you have appended in your summary document:
1. Click the Summary tab on the top right side of the screen.

For more information on editing your summary document, see the Summary Tab section.

66



Wave User’s Guide

Rate Details and Bar Graph

The following sections explain how to understand and manipulate data in the following parts of the

screen:

e Rate details
e Bargraph
e Group details

Rate Details

In the upper right-hand corner of the Overview tab, the Rate Details grid is displayed.

QCR (pmal/min)
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Here, individual rate data points are displayed for each well at a specific measurement point.

To change the measurement point displayed in the Rate Details grid, choose from one of the points in the
Measurement dropdown menu, which is on the top left-hand side of the screen as shown in the following

illustration on the next page.
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The measurement point that you select will be highlighted in a blue column on the kinetic graph as a
reminder of which rate data, bar graph, and group details are being displayed in the Rate Details grid. If
OCR is selected in the Rate dropdown menu, your Wave software will display OCR in the Rate Details grid.
In the previous illustration, Injection 11 is selected; therefore, this measurement is highlighted in blue on
the kinetic graph, and the OCR rate measurements are reflected in the Rate Details graph.

You can exclude individual wells from the Rate Details grid so that the software excludes them from the
kinetic graph and the group statistics data. Touch or click on a well to exclude it (excluded wells will show
up as shaded wells with a black border.) When you exclude a well, the software will not show it on the
graph and will exclude the well from group statistics calculations. Use the column (numbers) and row
(letters) buttons to exclude entire sections of the grid.

Bar Graph
You can also see these rates in the Details bar chart found below the Rate Details grid.

Here, you can display the rate data either by group or by well.

isplay: Group ~ 151

E_A
CANER!
E w

-

{unu/jowd) Y20
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To see the rate data by well, use the Display dropdown menu, circled in red on the preceding illustration
and select Well. You can use this tool to view group differences for a particular measurement (group
mode), or to help identify outliers within specific groups (well mode).

Group Details
The final display found in the Overview tab is the Group Details pane, which is on the lower left side of
the screen.

Group Details
B z=coroune | SR B ec2s¢

Mean: 0.00 | SD: .00 Mean: 1304 | 5D: 3.52 Mean: 2485 | 5D: 598
o2k PC-3 20K I ez a0
Mean: 3552 | SD: £.75 Mean: 103.80 | SD: 5.10 Mean: 17591 | SDz 13.51
BC-3 80K

Mean: 287.24 | SDz 1235

This window has two functions.

e |t acts as the legend for both the kinetic graph and the rate details grid and bar chart. The group
colors shown in these visualizations correspond with the group names listed in the Group Details
pane.

e |t can display group statistics.

To view the group statistics, select the Details button in the upper-right corner of the window, which
displays the mean and standard deviation for each group in the experiment. If you prefer to see the
standard error of the mean (SEM), you can change the display from standard deviation to SEM. Read
Standard Deviation and Standard Error of the Mean for how to change from one to the other.

Note: Wells that you have previously excluded in the Rate Details grid will automatically be excluded from
the calculation of these metrics. Double clicking on the colored square for the group will prevent the group
from being displayed on the kinetic graph but will not exclude the wells from these calculations. However,
the mean and standard deviation of wells in excluded groups will change to Mean: 0.00 and Standard
Deviation: 0:00. Double click the square again to turn a group back on.

Analysis: OCR vs ECAR View

The OCR vs ECAR view allows you to see a kinetic graph that displays the OCR on the Y1-axis and ECAR on
the X-axis.

To display the OCR vs ECAR view:

1. Select the Add View il button in the top left region of the screen and choose OCR vs
ECAR from the dropdown menu.
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The following illustration shows an example of the OCR versus ECAR view.
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Analysis: Plate View
The Plate view shows two types of information:

e Grid of the individual rate data points for each well at a specific measurement point
e Group details that include the mean and standard deviation for the selected rate

From here, you can search for outliers so that you can eliminate them from the calculations. An outlier is
an observation that is numerically distant from the rest of the data.

Note: Outliers eliminated in this view will not apply to other views. You must manually omit them in each
additional tab.

To display the plate view:

1. Select the Add View i button in the top left region of the screen and choose Plate
from the dropdown menu.

ﬁ l 7 XFe Cell Mito StresJ

Plate

“ Data View

The following illustration shows an example of the Plate view for an XF® Cell Mito Stress test.
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" ‘D.DO 1713 3106 1887 (3294 HBE.DQ 98.78 |96.15 [179.76 |160.70 |288.72 0.00
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To eliminate outliers:

1. Click on any well that is an outlier. The background color of the well will change to gray to
reflect that it is no longer part of the rate calculation on this tab.

To include a well that you previously eliminated:

1. Click on the well again, and Wave will include it in the rate calculation and its background color 1639
will return to white.

To change the measurement point:
1. Click on the downward-pointing arrow to the right of the Measurement field and select the
measurement point from the dropdown list.

2. XFe Cell Mito

OCR (pmol/min)

(L ]2

| —

410.00 3
Injection 1

| — g

*1135.0! N

| Injection 2

¢ |149.4¢ 6

L_=¥

To display the group details:

1. Click on the Details button of the Group Details column on the right side of the screen.

Group details will change as you eliminate outliers.
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Group Details Details

. Background

Mean: 0.00 | SD: 0.00

. no pyruvate low fecp
Mean: 133.27 | 5D: 741

. no pyruvate medium...
Mean: 140.76 | SD: 3.67

pyruvate high fccp
Mean: 139.74 | SD: 7.10

. pyruvate low fccp
Mean: 14385 | SD: 5.02

. pyruvate medium fc...
Mean: 14382 | SD: 838

. no pyruvate high fec...
Mean: 144.73 | SD: 7.33

Group Details shows the mean and standard deviation for the group rate. If you would like to
change standard deviation to standard error of the mean, refer to the Standard Deviation and
Standard Error of the Mean section.

Analysis: The Data View
The Data View provides many different non-graphical views of the data and the run, including the
following:

e Raw data, level data, group data, and well data
e Rates: OCR, ECAR, and PPR

e Calibration for each well and group

e Anevent logof the run

Each tab in the data view is exportable to an Excel file.

To display the Data View:

1. Click on the Add View + AddView 1 utton and choose “Data View”.
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The Wave software brings up the Data View, which shows the raw data in three main forms: group data,
rate data, and level data.

B | 5 xee Cell Mito Stress... E |
I
| B e -] o dsstien - Summary Overview @ Go Medly -
|| Group Data . Rate Level Data Raw Calibraticn Calibration View Event Log
Backiyeund Correction
Mesmrement 1 | Groushlame Tie + | OCR Erver BCAR | EAR Erer + PR PR e ' .-.‘
S R—] 03728 28669 1677249 042060 200000 000000
1 e pymavate low Soop 113 £5151 pFT LT 10AETRG 200800 000000 -
000000 000000
000000 000000
000000 000000
Q00000 000000
000000 000000
000000 100000
200050 000000
000000 000000
2 ro pynavate high focg WLLGE 000000 0000
7 pymnate low feep 68585 000000 000000
3 pymabe medum fee 10008247 000000 000000
7 pyeats bigh fezp 9as7sm 000000 000000
3 Backgoound STEEEE] 000000 000000
3 s pymate bow docp 1477580 1734067 4714 10065040 £.00000 000000 =
1

You can find both the raw fluorescent data and the calibration data from this view. To view a particular
data set, click on the specific tab within the window. In the following example, the Rate tab shows the
rate data in a grid format.

75



Wave User’s Guide

Group Data Rate Level Data Raw Calibration Calibration View Event Log
Background Correction lormalize
[
Measurement Well Group Time OCR ECAR PPR

1 A0L Background 081745 210242 000000 000000
1 A02 Group 2 0.81746 -198904 0.00000 0.00000
1 A3 Group 2 0.81746 -1.26549 0.00000 0.00000
1 Ao4 Group 2 0.81746 142193 0.00000 0.00000
1 A0 Group 3 0.81746 -071342 0.00000 0.00000
1 A06 Group 3 0.81746 060547 0.00000 0.00000
1 AO7 Group 3 0.81746 -0.22374 291399 518225
1 A0g Group 3 0.81746 -102424 0.00000 0.00000
1 A9 Group 4 0.81746 -115717 0.03823 0.06798
1 AlD Group 4 0.81746 -0.80503 124414 221258

Each data point is identified with a well column and a group column, so that the data can be displayed in
a number of different formats.

Sort by Column
To sort the data by a specific column:
1. Click on the column header: Measurement, Well, Group, Time, OCR, ECAR, or PPR.
Wave will sort the data in ascending or descending order in the chosen column.
Display in Ascending or Descending Order
To change from ascending to descending order, click the arrow to the right of the column name. In the

following illustration, Wave lists OCR data in ascending order. You would click the up arrow to the right
of the cursor to change to descending order.

Group Data Rate Level Data Raw Calibration Calibration View Event Log

Background Correction lormalize

Measurement Well Group Time PPR
2 A9 Group 4 1.38036 2
2 A3 Group 3 949741 -4.72881 0.00000 0
2 en I 2 QA0741 26714 0111 o

Display the Average, Count, Maximum, Minimum, or Sum

To display the Average, Count, Maximum, Minimum, or Sum, or any combination of these values, click on
the Sigma sign to the right of the arrow and check the applicable check boxes. In the following example,
all of these values are checked for OCR data; therefore, Wave shows the average, count, maximum value,
minimum value, and sum for the OCR data.
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Measurement I | Well Group = | Time £ |OCR ECAR E |PPR E
Average =097 | ¢ 4
Count = 288 7 | Count
Maximum = 1097 | & | Maximum
Minimum = -548 | [ | Minimum
Sum = 280.05 7 sum
1 Do7 0.81746 2705 ¥ 284 1181362

Group the Data by Field
To group the data by field:

1. Click on a column heading and drag it up to the gray bar. In the following example, the
GroupName heading will be dragged to the gray bar.

“ Group Data ; Rate Level Data Raw Calibration Calibration View Event Log ]

Rackgound Conmetion

group b}.’ Areg Drag  fisld here s gres by that feld

Measurement Growphame Time ECAR Efror PPR. =
1 Background L—_‘ e E
PC.32:5¢ Q60000
P35 A6 00000

000000

000000 200000

TA0945 000000 Q00000

TEOMS EAL0T4 e Q00000

780045 Q00000 00000

PC-3.200 000000 00000
Be-3 808 TA0G45 Q.00000 00000

The groupings will appear as shown in the following example.
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To expand a group:
1. Click on the plus (+) sign to the left of a group to expand it.

After expanding a group, you can select another column heading to define the groupings
further. In the following example, the heading OCR is dragged to the grey bar after
GroupName.

&3 ¥Fe 200

)

9 s +| o AddView - summary Plate B3 Data view E3 o Moddy -

. Cell density optimiz... E1

|: Group Data Rate Level Data Raw Calibration Calibration View Event Log

Background Comecven

Grouphame = OKR =
{H]

% Backgraund (12 ems] =

Ean ECAR Ervar PR BRR Erree
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Export to Excel from any View
You can also export the data to Microsoft Excel from this view.

To export data from here or from any analysis view:
1. Right click anywhere on the graph (for touch screen, hold your finger on any part of the grid for
three seconds). Your Wave software displays the following menu.

Copy
Export
Print

2. Choose Export. The Export to Excel dialog box is displayed.

' ™y
i@ Save Assay M

OO | .« My Documents » XFe Assays < | 44 | | Search XFe Assays ol
Organize « Mew folder SEEE 4 @
sk Favorites = Name Date modified Type
Bl Desktop |Z||_j XFe Cell Mito Stress Test Data 8/26/201312:12 PM  Microsoft]
& Downloads =

£l Recent Places

B Desktop
. Libraries
@ Documents
J’ Music
gﬂ My Assays
|[E=] Pictures
E Videos - 4 [l »

N ET Rl {Fe Cell Mito Stress Test Datal -

Save as type: [Excel 2007,/2010 (*.xlsx) v]

“ Hide Folders [ Save ] [ Cancel ]

L

3. Browse to a directory where you would like to save the Excel file.
4. Type a name for your file in the File name field.

5. Select Excel as the type in the Save as type field.

6. Click the Save button.

Wave will export the data grid exactly as it appears in the data window so that you can perform
further analysis in Excel.
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Summary Tab
In the Summary tab, you can customize your summary and add graphs and charts to it. Specifically, you

Edit

can do the following:

e Document a summary of the run, complete with kinetic graphs, bar charts, and group and protocol

definitions
e  Print the summary
e  Export the summary to Microsoft Word, Adobe PDF, HTML, or Rich Text

The Summary tab displays a version of the protocol summary that you can edit and print.

P | 77 XFe Cell Mito Stress... 3

5o =) o osstven 0 summary Overview B

[T Tu el S -l
Braee | B el Rt s |[E A S| e | e | e L
| Cipmmand, Fort, 2 Feagraph ) | Pages, | Tbies | Fictares | Append. 8. Epon

Seahorse Bioscience

Assay Name: ¥Fe Cell Mito Stress Test
Project Name: Pyruvate metabolism
Project Number: 01

Principal Investigator: 1. Irons

Run Date: 8/7/2013 6:19 AM

Notes

This window provides a multi-faceted tool bar.

ﬁ' | ::Q: XFe Cell Mito Stress... ]

tﬂ Sowe ) + AddView ~ Summary Overview B3 Dataview B3

Verdana EEEE =

e BT kK Vo de EEAE O

This bar allows you to edit your summary with its editing tools:

e Cut, copy, and paste to the clipboard

e Change the font, its size, color, and style

e Subscript or superscript a character or characters
e Highlight some text

e Insert a table, a picture, or a page break
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Append information from your assay

You can add the General information recorded as part of the assay design, which is from the Review and
Run screen of the design file.

To add General information:

ol

General

1. Click the General

button from the Append section of the tool bar.

The following illustration shows an example of the General Information section that Wave pastes into
the summary for you.

GENERAL Information
Project Information Plate Information Advanced Settings
Project Name Well Volume (ul) Email Notification | Advanced
Pyruvate metabolism 200
Email Re nt List
Principal Investigator Plated By
L lrons L Janes sil addre 1’1" 4 Mdi
Project Number Plated On
0 8/26/2013 o)
Notes

You can also add the Protocol summary.

To add the Protocol summary:

L
Protocoll

1. Click the Protocol button.

The following illustration shows an example of a protocol summary.
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PROTOCOL SUMMARY

11 Mix: 00:03:00
= Wait: 00:00:00
. Measure: 00:03:00
11 Mix: 00:03:00
= Wait: 00:00:00
. Measure: 00:03:00
11 Mix: 00:03:00
= Wait: 00:00:00

& Calibrate
bt Equilibrate: 00:00:00

. Measure: 00:03:00

Injection 3 Injection 4

Q Inject Port: C Q Inject Port: D

1 Mix: 00:03:00 11 Mix: 00:02:00
* Wait: 00:00:00 = Wait: 00:00:00

Measure: 00:03:00
I Mix: 00:03:00
= Wait: 00:00:00

Measure: 00:03:00
I Mix: 00:03:00
= Wait: 00:00:00

Measure: 00:03:00 Measure: 00:03:00

Injection 1

{*_n) © Inject Port: A
U1 Mix 00:03:00
- Wait: 00:00:00
Measure: 00:03:00
U7 Mix: 00:03:00
- Wait: 00:00:00

Measure: 00:03:00

TOTAL TIME: 01:06:00

Injection 2

) Inject Port: B

I Wi 00:03:00

- Wait: 00:00:00
Measure: 00:03:00

I Mix: 00:03:00

- Wait: 00:00:00

Measure: 00:03:00

You can also add the Group summary.

To add the Group summary:

1.

Click the Group button.

The following illustration shows an example of a Group summary.

GROUP Summary

Groups

Group €2 Injection " Pretreatment == Media *3» Cell Type
aoBe8aonoooeone g NZA MA WA
8 B800 BEEOO Bl nopyruvat No Pretreatmer  No Medi  No Cell Typ
- ﬂ n ﬂ u u D D nr no pyruvat:  No Pretreatmer No Medi No Cell Typ
B0 ODB0 BB ®E O[] 21 pyuvateh NoPretreatmer NoMedi No Cell Typ
n a n n n n B B D D n| pyruvate lc No Pretreatmer  No Medi  No Cell Typ
n . a u n n n B n D D gl pyruvate n Mo Pretreatmer No Medi  No Cell Typ

r no pyruvat No Pretreatmer Mo Medi Mo Cell Typ

BB ODDEDOO0O0O O i WE W
o e e e e sy o |

You can also add a summary of each of the ports.
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To add the Port summary:

Port
2. Click the Port button.

The following illustration shows a part of a Port summary.

Port A Summary
\b Volume: 25 pl
B|(1(1/|1//1/1/|2||2|/3/|3 2B Background Well
1|(1(/1|/1|/1|1|2|2|3 |3 2|2
111111223322®
assay media
1|1)/1//1/1/1/2|2|3 /3 2|2 Concentration: 0 uM
af(a][2][a][2][2][2][2][3][3][2] 2 Solvert: %
111111223322@
1|(1|[1|/1|/1/12|2|3 |3 2|2 pyruvate
Concentration: 10 mM
B|(1|/1|1|/1/1|2|2|33 2| B Solvent: %
pyruvie
Concentration: 10 mM
Solvent: %
Friendly reminder: Make sure you fill the ports of your Backgrour
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Print
It also has a print button that displays the following Print dialog box.

r[;ég Print . o M1

General |
— Select Printer
%Add Printer =
= Adobe PDF EHHP Color
25 Dell Laser Printer 1710n on thmsrdc012366 B HP Laser)
‘ 1 r

Printer status: Ready

. Documents: 0
Statu;. Ready Location: At David/Min Office oo
Location:

Crr—erE Find Printer... |

— Page Range

« Al Number of copies: |1 3:
' Selection " Curent Page
1t 52l 33

" Pages: I [T Collate

Print Cancel | Apply |

-
L.

Select the printer that you would like to use.

Select the pages that you would like to print.

Select the number of copies that you would like to print.
Press the Print button to print out the summary.

W e

The Summary tab is always accessible when an analysis file is open. This information is used to record
how the assay was run (mix, wait, and measure times, along with injection sequences are shown), as well
as information about where the groups are located within the plate.
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Export
The Export buttons allow you to export your summary document in 4 different formats:
e Word
e PDF
e HTML
e RichText

To export your summary document:
1. Click the appropriate icon from the Export section of the tool bar:

@R | [

=1
Word PDF HTML Rich
Text

The Save As dialog box comes up.

i@ Save As M

TN o e - —

L) ) ’W KFe Assays b4 | g | | Search XFe Assays 2 |
Organize * Mew folder 4= - .@.
¥ Favorites " Name . Date modified Type

= EESHTF’ 4 | No items match your search.
4. Downloads 3

= Recent Places

B Desktop
- Libraries
3 Documents
J‘! Music
gﬂ My Assays
le=| Pictures
B videos - 4 m 3

File name: -

Save as type: | Word Documents (*.docx) vl

) Hide Folders [ sawe || Conce |

2. Browse to the location where you would like to save your summary document.
3. Type the name of your summary file in the File name field.

4. Select the type of file from the Save as type dropdown list.

5. Press the Save button to save your file.
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Analysis Tool Buttons
In any analysis view, you can make changes or additions to the data views to assist with more advanced
types of analysis. You can take the following actions:

e Edit groups and conditions after a run.

e Make changes to the assay properties recorded in the Review and Run section of the design file.
e Change the name of the injections.

e Apply normalization factors to rate data.

Be Moditees
The Modify = ¥

actions to take as shown in the following illustration.

button in the upper right-hand corner of the Summary screen provides a menu of

" .
|.I!.!_| Groups / Conditions

sttt Assay Properties

o Injections

== Mormalization

Groups and Conditions
To edit groups and conditions:
1. Click the Modify button and select Groups /Conditions from the dropdown list.

Wave displays a reproduction of the Conditions and Plate map windows found in the Assay Design
section of the software.

3 Whe 200,80 (87 10_16]

- oFe Coll Mito Stress.. E3 | 7 XFe Cell Mito Stress... E3

Groups / Conditions L Apply & Cocel
L GROUPS

o . A
[ =
[

@ %\) W oo pryrovste low feep

- 8 ’

- 0 0 4 4

- 8

Conditions

Deserbe the Flate Map

o Map your Groups te

M ha Plate.

W mroats low o

O pyravate low fecp e Fretrmatmests

2. From this window, you can change the group conditions and the plate map for an experiment that
you have run. This allows you to correct mistakes in the experiment design or fill in additional details.
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For instructions on how to define conditions and change the plate map, refer to Defining Groups and

Conditions and Mapping Groups to a Plate.

3. When you are finished editing the appropriate fields, touch or click the Apply button
(located in the upper right-hand corner of the window) to make changes to the analysis file. You can
also cancel out of this window if you do not want your changes to take effect. Click the Cancel

| button to cancel your changes.

Assay Properties
Assay Properties displays the Assay Properties window where you can modify and add information after
running your assay.

To modify the assay properties:
1. Click the Modify button and select Assay Properties from the dropdown menu.

s Modify il ‘

Groups / Conditions

Assay Properties

Yy Injections

i~ Normalization

Your Wave software now displays the Assay Properties window.

87



Wave User’s Guide

= e 200

ﬁ‘ <12 ¥Fe Cell Mito Stress... E1

Assay Properties

GENERAL Information

Project Information
Project Name
Pynavate metabaliem

Notes

" XFe Cell Mito Stress... E]

Plate Information

Plated By

L Janes

Blated Om

o Apply

Advanced Settings

Emai Monheaven | Advanced

& Cancel

From here, you can change or add to fields under each of the headings:

For more information on editing assay properties, refer to General Information.

When you are finished editing the appropriate fields, touch or click the Apply button

(located in the upper right-hand corner of the window) to make changes to the analysis file. You can
also cancel out of this window if you do not want your changes to take effect. Click the Cancel

I button to cancel your changes.

2.
e Project Information
e Plate Information
e Advanced Settings
e Notes

3.

Injections

To change the names of your injections:
1. Click the Modify button and select Injections from the dropdown menu.
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Groups / Conditions

:! Assay Properties
C (v Injections

== Normalization

2. From here, you can change the name of each injection.

B e Cell Mito Stress.. E3 | 257 XFe Cell Mito Stress... E3

Injections O ety ||l Concel

Change the name of your injections

3. When you are finished editing the appropriate fields, touch or click the Apply button
(located in the upper right-hand corner of the window) to make changes to the analysis file. You can
also cancel out of this window if you do not want your changes to take effect. Click the Cancel

| Cancel
button to cancel your changes.

Normalization

Normalization is to scale data such that data from different microarrays can be [compared]. /{ Comment [MH1]: Please give me a better }
definition.

In some cases, it is useful to normalize your rate data using results from another assay or laboratory
technique in order to report a response in relation to another measurement, such as per cell or per
quantity of protein. You can do this by selecting Normalization in the tools button and adding or pasting
in outside normalization data.

There are two ways to add normalization data to the Normalization window:
e Copying and pasting from a secondary source

e Enter the data manually

To copy and paste from a secondary source:

1. Copy the secondary source data from a spreadsheet or similar grid format to the Clipboard by using
the key sequence Ctrl-C.

2. Click the Modify button and select Normalization from the dropdown menu.
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90

By Modify -

Groups / Conditions

::: Assay Properties
Ini

Normalization

Your Wave software displays the Normalization screen.

ymalization Unit 3 seectan | | pase
1 2 3 4 5 6 7 3 9 10 11 12
LA
]
<]
1D |
=
el
ls|
[l
) | [ Select Al ‘
Click the Select All Jbutton.

This will select all of the wells in the grid.

; Paste
Click the Paste |-" ‘ button.

This will paste the data from the clipboard into the normalization grid. Check the numbers in the grid
to be sure they are correct.

You can also enter the data manually by selecting a well in the grid and typing in the value.
Type in a Normalization Unit in the Normalization field at the top of the screen.

This unit will then be displayed in the Y1 axis title on the kinetic graph when normalization is
selected. For instance, if you are using cell count for normalization, enter “Cell” into the
Normalization Unit field, and normalized OCR will be displayed on the kinetic graph as
“pMoles/min/Cell”.

When you are finished editing the appropriate fields, touch or click the Apply S Aerly button
(located in the upper right-hand corner of the window) to make changes to the analysis file. You can
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also cancel out of this window if you do not want your changes to take effect. Click the Cancel
I button to cancel your changes.

To enter normalization values manually:
1. Click the Modify button and select Normalization from the dropdown menu.

By Modify -

Groups / Conditions

o

I | s2432 Assay Properties

Hht)

CE Normalization )

Enter values into the Normalization grid manually.
Follow Steps 5 and 6 from the previous procedure.

N li

When you have normalized your data, the “Normalize” checkbox will appear in the
Overview and the Data View. You can toggle the data between normalized and not normalized by clicking
the checkbox on and off.
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Analysis with Excel
To transfer the entire results file (.asyr) to Excel for further analysis:

ave

1. Pressthe downward-pointing arrow on the Save " button in the top left corner of your

screen.
2. Select Save as to bring up the Save Assay dialog box.

. . | . % My Documents » XFe Assays - Search XFe Assays }J

Organize v MNew folder g= - (7]

B

s

37 Favorites Documents library
Bl Desktop KFe Assays
& Downloads 3

Arrange by:  Folder =

. Mame
i‘_-".,l Recent Places
@] Cell density optimization with cell mito stress test

B Deskiop @] GlycolysisAndStressTests

@] mito glyco

4 Libraries
@ Documents
J" Music
gﬂ My Assays
[E5] Pictures
E Videos || I |

File name: XFe Cell Mito Stress Test

Save as type: |ﬁ AnaEe

Assay Analyze
] Assay Design
“ Hide Folders Excel 200772010 (*2

3. Navigate to where you would like to save your Excel file.
. Type the file name in the File name field.
5. Click on the Save as type dropdown list at the bottom of the dialog box. This list gives you 3 options:
Assay Analyze, Assay Design, and Excel 2007/2010 (* xlsx).
6. Select Excel 2007/2010 (*.xIsx).
Click the Save button in the bottom right-hand corner of the dialog box.

N
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To transfer data from a graph or chart to Excel for further analysis:

1.

93

Right click on the graph and select Export to Graph Data from the dropdown list.

A

+ AddView = Summary Overview EJ

1

Display: Group -

® OCR (pmol/min)
2on ey
== ==

L
(=]

-

Y1: Rate

- Y2: None -

XFe Cell Mito Stress Test

E XFe Cell Mito Stress... E4 H ,\’ﬁ XFe Cell Mito Stress... E4 |

M OCR ~| &/ Background Correction W

?-n- Options

(=]
3
3

10

=]

20

30 40

Minutes

ZoomQOut

Copy

Export

Export Graph Data
Print

Append To Summary

H

This will bring up the Export to Excel window.
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@ Export to Excel

=]

w[[F » Libraries » Documents * ~ [ 43| [ Search Documents 2|
Organize New folder 8= - @
Download - X
A Documents library PN
El RecentPlaces  n juges: 2 locations ]
M Desktop Name Date medificd Type -
53 Libraries || XFell User's Guide 8/8/20134:28PM  Filefolder [ ]
[ Documents | Timesheet 8/8/201310:00 AM  File folder
o) Music | Barcode 8/7/20139:58 AM  File folder
Gl My Assays  [F 1 My Assays 8/5/201312:52PM  File folder |=
) Pictures | XFelnstrument SpecificationAndWorkflow 8/2/201312:38PM  Filefolder
H Videos || XFe Assays 7/26/201312:31PM  File folder
B Mary Horvath . Sprints 7/25/2013 252PM  Filefolder

| Wave Design Team Meetings
| XFe11.1 Release Motes and ReadMe
. History of XF and XFe

| Template

18 Computer
&, Local Disk (C) |
. DVD RW Drive |
4 BD-ROM Drive
# thermogenic (\

| Status Messages

. Cell Seeding

7/25/201310:12 AM  File folder
7/2472013 1:48 PM File folder
7/19/20133:28 PM  File folder
7/19/20121213PM  Filefolder
7/9/2013 3:54 PM File folder

= apps ithmsrd =

7-@-’2013|3:50 PM File folder
»

File name: ic Graph Dataj

Save as type: [ Excel

“ Hide Folders

2. Select a directory for your graph data.
3. Type afile name in the File name field
4. Save your data by pressing the Save button.
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