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Chapter 1: Designing an XFe Assay

Wave Desktop vs. Wave Controller:

Design Export Data to
Hardware Control Analyze Data
Assays/Templates GraphPad/Excel
Wave Desktop No Yes Yes Yes
Wave Controller | Yes Yes Not Recommended | Yes

Overview: Design, Run, and Analyze

There are three major steps to performing an experiment on the Seahorse XF¢and XFp Analyzer:
design, run, and analyze. This overview briefly explains each of these steps.

Step 1: Design

Wave Desktop is the recommended software to create an Assay Template file to run on the Seahorse
XFe24/96 or XFp Analyzer. Wave Controller can also be used to create Assay Design and Assay Template
files for the XF¢96 and XF¢24 Analyzer. See Definitions for Templates, Assay Design, and Analysis Files
more for information about Assay Design and Assay Template files.

Step 2: Run

Seahorse recommends designing Assay Template files using Wave Desktop for the XF® and XFp
Analyzer, however templates and design files may also be created using Wave Controller for the
Seahorse XF¢24/96. Transfer the Assay Template to the Seahorse XF¢ or XFp Analyzer using a USB
flash drive or network drive if the Analyzer is networked.

Run an Assay Template created on Wave Desktop if the XF¢ Controller/XFp Analyzer is
networked:

XF¢ Controller:

Power ON XF€¢ Controller

Start Wave Controller

Select Open

Select Browse

Locate the template file (.asyt) or design file (.asyd) in Network location(s)

Click or tap the template/design file in the network location.

Click Open.

Nouhswne

XFp Analyzer:
1. Power ON XFp Analyzer
2. Click Start
3. Click the Network tab and select the Assay Template to run.

R "
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Run an Assay Template created on Wave Desktop if the XF¢ Controller/XFp Analyzer is not
networked
XF¢ Controller:

1. Save the template file to a USB flash drive from Wave Desktop.
2. Plug the flash drive into the USB port on XF¢ Controller.
3. Select Open
4. Select Browse.
5. Locate the template file (.asyt) or design file (.asyd) on the USB
6. Click or tap the template/design file on the USB flash drive
7. Click Open
XFp Analyzer:

1. Save the template file to a USB flash drive from Wave Desktop.
Plug the flash drive into the front USB port on XFp Analyzer.
Press Start.

Press the USB tab.

Select the Assay Template to run.

vk wnN

Step 3: Analyze
Seahorse recommends performing data analysis using Wave Desktop. For XFp users, Wave Desktop is
required for data analysis.

Transfer analysis files to Wave Desktop
XF¢ Controller/XFp Analyzer is networked:

Wave Controller and XFp will automatically save Assay Results file (.asyr) to location specified prior to
running assay.

1. Start Wave Desktop.
2. Click Open.
3. Click Browse and locate the saved assay result file on the network.

Note: XF¢ software automatically saves a backup copy of the assay result file locally on the XF¢ and XFp.

XF¢ Controller is NOT networked:
Wave Controller automatically saves Assay Result files to the location specified prior to running an
assay. When the XF¢ Controller is not networked, the 2 save locations are USB flash drive or locally on
the Analyzer.
1. Locate the Assay Result file on the XF¢ Controller.
2. Copy and paste the Assay Result file to a USB flash drive and transfer to a personal computer
with Wave Desktop installed.

XFp Analyzer is NOT networked:

The XFp Analyzer automatically saves Assay Result files to the location specified prior to running an
assay. When the XFp Analyzer is not networked, the 2 save locations are USB flash drive or locally on the
Analyzer. To open files in Wave Desktop, they must first be transferred to a USB flash drive:

1. Startthe XFp Analyzer.
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Plug in USB flash drive
Press Settings.
Press Assay Results.
Select one or multiple Assay Result files to export to a USB flash drive.
a. Data may be exported as an Excel file (*.xlsx) or GraphPad Prism file (*.pzfx). The Assay
Result file (*.asyr) will always be exported.

ukwnN

The next section outlines how to create Assay Template and Assay Design files using Wave. For
more information about the XFp Analyzer please see the XFp Extracellular Flux Analyzer Instrument
Manual, available by contacting Seahorse Technical Support.

Wave Home: New

cuaign fie o Wi Aceay| Wi Fyponia Miode, theve is an instrumenss bar. ¥ appicatle, select foe ansiyzer of the

Creanes & new L] I o hive o than one Sype of analzer (sch 83 8n JFe24 and o FelS) or an analyer
m H"E‘“P": NEWY o with I

‘ #u-'—* l s . L =l

Design

Wave Home
New — Displays existing template files and option to create a new Assay Template or Assay Design.

Open — Displays lists of recent analyses and design files opened in Wave (Desktop and
Controller).

Catalog - Saves frequently used assay conditions to simplify assay design. The Catalog can contain
compounds previously used in Injection Strategies, as well as Pretreatments, Media, and Cell Types.

Options - View, customize, and add default values for any instruments installed on Wave
Desktop (XFp, XFe24, XFe96, XFe24/XF°96 Hypoxia Mode). The table below describes these
advanced options.

Seahorse Bioscience
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Option Description

Design Files for selection when selecting Open.

General View and customize Login Settings, Buffer Capacity, Atmospheric
Pressure, Favorite Places, maximum number of Recent Places, Analysis Files, and

Instrument | View and customize protocol defaults.

completed.

Advanced  Specify the email addresses of recipients to be notified when XF® assay has

Definitions for Design, Template and Result Files

Wave Home  NEW ASSAY

Instruments

& xre2s & xre96 I

Open XFe24 Extracellular Flux Analyzer XFe96 Flux Analyzer

Catalog Templates

R BE B B N
S
e

Help 4 4 4 |
Blank 3T3-L1diff- HCT116-MITO-96 HepG2-MITO-96 MCF7-MITO-96 Neurons-MITO-96

MITO-96

XF Cell Mito Stress XF Glycolysis Stress  XF Glycolysis Stress
Test Test (Acute Inject...  Test

Assay Design Files

An Assay Design file (.asyd) contains all of the information needed to run an experiment, including

group definitions, plate map configuration, and the instrument protocol. Wave Controller on the

Seahorse XF® Analyzer converts the assay design file (.asyd) to an assay result file (.asyr) after the

assay has finished. To use an assay design file more than once, it must be saved as an Assay Template

file.

Assay Design files are NOT supported on the XFp Analyzer and cannot be imported.

Note: Following completion of an assay, the Assay Result file can be converted into an Assay Design file. To do this,

open the Assay Result file, click the downward-pointing arrow and select Save as... > Select Assay Design as the

Save as type file.

Seahorse Bioscience
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Assay Template Files

An Assay Template file (.asyt) contains all of the information needed to run an experiment, including
groups and condition definitions, plate map configuration, and protocol definitions. Templates can be
reused and customized for other experiments.

The 5 Seahorse Default Assay Templates available Wave Controller (v2.2) on the XFe24/XF®96 Analyzer
are:

e Blank Template

e XF Cell Mito Stress Test

e XF Cell Mito Stress Test (Acute Injection)
e XF Glycolysis Stress Test

e XF Glycolysis Stress Test (Acute Injection)

In addition to the 5 Seahorse Default Assay Templates, any user-customized templates will appear
in the Templates pane on the New tab. The icon below denotes a customized assay template file.

Manage the list of available templates for each XF Analyzer in Wave Desktop by using the Import,
Export, and Remove buttons below the Templates pane.

@ Wave 220 [= ) ]

L)

Wave Home  NEW ASSAY

r

L XFe2d o & xres

Open XFa24 Esracelioiar Fhas Amalyser XF49 Extracellulye Fux Aalyser

Catalog

E L | R B B B R
telp 3 ‘ L | 3 3 3 3

Blank 3T3-L1diff-  HCT116-MITO-96 HepG2-MITO-96 MCF7-MITO-96 Meurons-MITO-96  RAW 264.7-  XF Cell Mito Stress.
MITO-96 MITQ-96 Test (Acute Injec...

XF Cell Mito Hress  XF Glycolysis Stress  XF Glycolysis Stress
Test Test (Acute Inject... Test

'\ '. '. Import additional templates.

Move a copy of a template to

The blue icon denctes the different directory or storage device. A
template is user customized,
Remove templates that are no
\ longer used or needed.
3 import por Remove
N h . .
Yeahorse Bioscience
9
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Import, Export, and Remove Buttons

Click the Export button to export a template file to:

e A USB flash drive.

e Ashared directory for multiple user access.

e Transfer template file between Wave Desktop and Wave Controller (Seahorse XF® Analyzer) or the

XFp Analyzer.

Note: Seahorse XF¢ and XFp Analyzer must be networked for this feature.

To export an assay template file, select the individual Assay Template in Wave Desktop and click/press
Export. To delete a template file, select the template and click/touch the Remove button.

Template Details

The Template Details pane is to the right
of the Templates display. The example
(right) shows the Assay Template details
for a user-defined XF® Mito Stress Test
template for C2C12 cells.

Assay Result Files

Template Details
Name

Mito Stress Test - C2C12
Modified

9/8/2014
Author
Description

An example assay template.
Project Name

Mito Stress Test - C2C12
Project Number

01

Investigator
J. Smith

An Assay Result file (*.asyr) contains all assay data from a completed run, including the level, rate,

calibration raw data and consumable information about the Cell Plate and Cartridge that was used in

the assay. In addition, the Assay Result file contains the details of the experiment’s design, which can

be saved as an Assay Design to perform the assay multiple times.

Creating a new Assay Template or Assay Design

1. Open Wave.
Click/Press New.

Select Blank (or a Seahorse Default Assay Template or user customized Assay Template) from the

list of available Templates.

© N v A

Click the Design button to create a New Design tab.
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.

10
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Group Definitions

The Group Definitions tab is used to define the Injection Strategy, Pretreatments, Assay Media, and Cell
Type to be used in the assay. Groups can be created manually or Wave can generate groups
automatically based on the combination of different variables defined in each Group Definition.

The 4 different types of Group Definitions are:

e Injection Strategies
e Pretreatments

e Assay Media

o Cell Type

-
@ Wave 220

New Design 3

B e -

Group Definitions  Plate Map Instrument Protocol Review and Run

Duplicate

Dov

|+ Add|| i Duplicate "iéé‘Generate Groups |+ Add|| e
Injection Strategies Bl Background
About Injection Strategies I~ | Group 1

The Injection Strategy describes the contents of © Nolnjections

<ach injection in the assay. Each specific condition
represents the contents of up to 4 injections. Click
on a tab within each Injection Strategy (4, B, C, or D)

= No Media

to describe the contents of each injection for a B~ Group2
specific group. If the entire plate is using the same
injection strategy for all 4 perts, only one injection © Nolnjections

condition is needed.
Z No Media

H'Add Injection Strategy - R

© No Injections

= NoMedia

- Group 4

© NoInjections

£ No Media

- Group 5
© NoInjections

Z No Media

“«

Kl

«

«

Kl

——
[~
¥ No Pretreatments -

*i* No BioMaterial -

¥ No Pretreatments -

+%* No BioMaterial -

7 No Pretreatments - 4
*l* No BioMaterial -

¥ No Pretreatments -

e7e No BioMaterial -

¥ No Pretreatments -

*2* No BioMaterial -

11
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Assay Conditions: Injection Strategies
Injection Strategies 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, and/or D). One or multiple Injection Strategies can be defined for each assay (example:

Seahorse XF Cell Mito and Glycolysis Stress Test assay on the same Cartridge).

To define one or more Injection Strategies:

1. Click/press the Injection Strategies bar.

2. Click/press the Add Injection Strategy button

== Add Injection Strategy

3. Click/press the name of the new injection strategy on the left (Default name is Inj. Strategy 1) to
display a dialog box. Complete the fields to name the Injection Strategy and define the contents
of each injection port (A, B, C, and D).

In the example below, 6 injection strategies were defined: No Pyruvate, Low FCCP; No Pyruvate,
Medium FCCP; No Pyruvate, High FCCP; Pyruvate, Low FCCP; Pyruvate, Medium FCCP;

Pyruvate, High FCCP

@ Wave 2.2.0

=L =1

++ss> New Design EJ ‘

panss

()

Group Definitions Plate Map Instrument Protocol Review and Run

% Duplicate

—
‘ Add ‘ ‘_—x Remave

+23%- Generate Groups

{No Pyruvate, Low FCCP

Mo Pyruvate, Medium FCCP
Neo Pyruvate, High FCCP
Pyruvate, Low FCCP

Pyruvate, Medium FCCP

Pyruvate, High FCCP

Injection Condition

Name

No Pyruvate, Low FCCP

|2:A|EEB-afCfaD

+ Add

12
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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 one or more Pretreatments:

1. Click/Press the Pretreatments bar

2. Click/Press the Add Pretreatment button
== Add Pretreatment Condition%

3. Click/Press Pretreatment 1 to display the Edit
Pretreatment dialog box. In the following
example, Pretreatment 1 has been renamed
Growth Medium

4. Enter the name of the pretreatment in the

Name field and provide record-keeping
details in the Description field

Assay Conditions: Assay Media

Assay Media describes the assay medium used in
the assay. Record the medium and supplements
for each medium used in the assay.

To define one or more Assay Medias:

1. Click/Press the Assay Media bar

2. Click/Press the Add Media Condition button

3. Click/Press Media 1 to display the Edit Assay
Medium window

4. Enter the name of the Assay Medium
Condition in the Name field

5. Click/Press More Details to display fields that

provide record-keeping details. In the
following example, the assay medium is
named XF Assay Medium

@ Wave 220

New Design E3

B save ~

Group Definitions  Plate Map

Remove

| Add | |—_x #) Duplicate

-23%- Generate Groups

4

No Pyruvate, Low FCCP
No Pyruvate, Medium FCCP
No Pyruvate, High FCCP
Pyruvate, Low FCCP
Pyruvate, Medium FCCP

Pyruvate, High FCCP

I
(-]

Growth Medium

Edit Pretreatment

»
<& Pretreatments ~

Name

Instrument Protocol Review and Run

Growth Medium

Description

DMEM 25mM Glucose 1ImM Pyruvate 5% FBS

@ Wave 220

19 seve ~

Group Definitions Plate Map Instrument Protocol Review and Run

‘ -:I:\‘ ‘—_x Remove| #) Duplicate

#5:- Generate Groups

4

Mo Pyruvate, Low FCCP
No Pyruvate, Medium FCCP
No Pyruvate, High FCCP
Pyruvate, Low FCCP
Pyruvate, Medium FCCP

Pyruvate, High FCCP

I
(-]

Growth Medium

N

KF Assay Medium

Edit Assay Medium
Name

XF Assay Medium

<L Media ~

Type

) More Details

Source

Prepared By

Supplements

Buffer Capacity (mol/L)

0.00000

Lot Number
J |
Preparation Date
| |select a date
pH
| [o
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Assay Conditions: Cell Type

Cell Type describes the source(s) of cellular

) Edit Cell Type
material used for the assay with information (e £ ceiine -
about the cell line, seeding concentration, and , pore
passage number. 1 - ojpme

cac12

To define one or more Cell Types:

Seeding Densi
| | 20000

Thawed
| [ar2072012

&l

1. Click/Press the Cell Type bar.

2. Click/Press Add Cell Type Condition button

3. Select Cell Type 1 to display the Cell Type window
4. Enter additional details in the appropriate fields

Automatically Generate Groups

Wave automatically generates groups based on the number of independent variables defined in the
Group Definitions. If only one specific condition is defined, Wave will assume that it is a global condition
and will not use it to differentiate groups. For more than one condition, Wave will calculate the number
of groups, assuming every possible combination of independent conditions. Once finished defining all

assay conditions, click/press the Generate Groups button.

This example shows 6 Injection Strategies, 1 Pretreatment, 1 Assay Media, and 6 Cell Types defined
Clicking the Generate Groups button automatically creates 36 unique assay groups for each possible

combination of Injection Strategies, Assay Medium, and Cell Type.
D Wave 220

|5 New Design £

£ s ~|  Group Definitions  Plate Map  Instrument Protocol Review and Run
| = Remove ¥) Cuplicate - Generate Groups o s | S pemove| | 4B Oupicate ‘=
No Pyruw ) & Celllne -
M - No Pyruvste. Low FCCP-CIC12 25K
f— Na Pyruvate, Low FCCP ~ ¥ Grawth Medium
cac1z25x
Z 1 Assay Medium - e Ca225K
Call Type Seeding Deny
M~ No Pyruvate. Medium FCCP-C2C12 25K
Lot Sauree. N * % Growth Medium

- e cac225¢

wate. High FOCP-C2C12 25K

*  Pynwate, Low FCCP-C2C12 25K
* 7 Grawth Medium

v o ci225K

= W Growth Medium

- ecacase

The combinatorial logicis 6 x 1 x 1 x 6, resulting in the generation of 36 groups. (Example: 3 Injection
Strategies, 1 Pretreatment, 1 Assay Media, and 6 Cell Types, the combinatorial logic would be 3 x 1 x 1 x

6, thus a total of 18 unique assay groups.

14
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Manually Generate Groups

Wave also allows assay groups to be defined manually by selecting each individual Group
Definition that distinguish one group from another.

@ Wave 220 " ==
Ei s " Group Definitions Plate Map Instrument Protocel Review and Run
‘ .:\:|| ‘-=x Ramove‘ 4 Duplicate‘ 12 Generate Groups ‘+ Add‘ ‘-=x Remmve‘ ¢ Dupll(ate| L= Duwn‘ up
Name
Pyruvate, High FCCP
Pyruvate, High FCCP
[

Growth Medium A | BaxC =D Z No Media = =% No BioMaterial -
4 | ONE T e BT No BioMaterial

XF Assay Medium ] © Nolnjecions .= C2C12 10K
T ol L icaci2 25K

Compound Final Concentration !

C2C12 25K FCCP 1 Il - Group3 C2C12 ZOK

€2C12 10K Solvent ; © Nolrjectons - =(C2C12 40K

€201220K — — =

Z No Media s

cactzan z “1C2C12 5K

cacizse C2C12 80K

€2C12 80K

To add a group:

1. Click the Add button.

2. Define the assay group by selecting each Group Definition from the dropdown list of
conditions that have been entered in the Group Definitions (Injection Strategy,
Pretreatments, Assay Media, and Cell Type).

3. Repeat the steps above to add another group.

Once assay groups have been defined, assign the groups to the Plate Map for each group.

Plate Map

The Plate Map displays the layout of assay groups defined in the previous section on the Cell Plate
for the assay. Wave uses group assignments to calculate group statistics in the Assay Result file.

There are 2 ways to assign assay groups to the Plate Map:

1. Distribute Groups button — Automatically distributes assay groups to the Plate Map
(quickest method).
2. Assign groups manually to the Plate Map.

Seahorse Bioscience
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. . eee
Automatically Assign Groups 333 Distribute Groups

This command determines the maximum number of replicates and distributes the groups in vertical
sections across the plate.

B vem 220 =5 e
) ‘-E-E: New XFe96 Assay 3

3 s = Group Definitions Plate Map Instrument Protocol Review and Run

o ] [ peme] | [ porice] [ | [CH

(- | Backzround

e o rcr 22258 - 000000000 e
: o : 9000000000

:
9000 oee
900 o000 ®

I - Pyruvate Medium FCCP-C2C12 25K

© Pyruate, Medium FCCP = % Growth Medium

Manually Assign Groups

To manually assign assay groups to the Plate Map, simply click the group name on the left-side group list,
then click the well on the Plate Map. Click the row or column label to assign all wells in an entire row or
column to a particular group.

Background Wells [ W escigouns |

Wave will automatically default to Seahorse recommended Background W ells for each XF Analyzer. To
change the location of or add additional Background Wells, first click the Background group name on
the left-side group list, then click the desired well to assign/unassign as a background well.

Instrument Protocol

Click the Instrument Protocol tab to modify the assay protocol (including measurement and

injection cycles) to add additional measurement cycles or adjust the mix, wait, measure times during
the assay.

Default Protocol Commands

The predefined assay protocol includes the following steps: £ Inialzation " <
1. Calibrate (A|WayS ON) Calibrate 3 Measurement Cycles
2. Equilibrate (User-editable however Seahorse strongly The 3Fshays peros ) Edit Measurement Detais
HH H ;‘aeasj'ec:':e: : ;'eEaS:L:ILEla ) Cyeles Mix Wai Measure
recommends an Equilibration step for every assay). ' ' e '
- A A A A
3. Measurement Cycles. W/ Equiibrate 03:00 | | 0000 | | 0300
Cbronamsrenmenes | ¥ W W W
{which is why it's checked).

Seahorse Bioscience
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Note: Modifying the Instrument Protocol is not required. By default the XF¢ and XFp Analyzer perform a
measurement step after each injection. Predefined measurement cycles are defined by default for all Seahorse XF
Default Assay Templates.

Calibration

Calibrate is always the first step in a protocol and cannot be disabled. The Calibrate step reads
the coefficients of the Cartridge and Cell Plate to ensure accurate assay data from the XF assay.

Equilibration
Equilibration ensures temperature stability before beginning an XF assay and is ON by default.
Equilibrate can be turned OFF however it is strongly discouraged.

Measurement Cycles
Measurements of the Oxygen Consumption Rate (OCR) and Extracellular Acidification Rate

(ECAR) are taken at various points during an assay:

1. During the baseline measurement prior to the first injection.
2. After each injection (for custom Assay Templates, injections are user-defined for each port).

Seahorse recommends three measurement cycles for each rate measurement (baseline and after
each injection). The default measurement cycle consists of 3 commands: Mix, Wait, and Measure,
repeated 3 times.

Mix — The amount of time raise/lower the sensor cartridge to ensure analytes and drug
compounds are uniformly dispersed within the medium in each well before and after an injection
and rate measurement.

Wait — Required for Seahorse XF°24 Analyzer only. The amount of time to delay the

Measurement step after the Mix step.

Measure — The amount of time to record the flux of analytes in the transient microchamber once
the sensor cartridge probes are lowered following a Mix (or Wait) command.

The time for each Mix, Wait, and Measure command are user-adjustable. The Seahorse recommend
default times for are:

Seahorse XF®96 and XFp Analyzer: 3 minutes Mix; 0 minutes Wait; 3 minutes Measure.

Seahorse XF24 Analyzer: 3 minutes Mix, 2 minutes Wait, 3 minutes Measure.

@ . :
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Baseline Measurement Cycle

The Baseline Measurement Cycle consists of measurements
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. Defaults can be defined in the
Instrument Options tab.

. Basal .

3 Measurement Cycles

» | Edit Measurement Details

Cycles Mix Wait Measure

A A A A

03.00 00:00  03:00

vy Vv Vv VY

If necessary, use the up arrow |:| or the down arrow |:| to increase or decrease the number of

Cycles for each measurement. Seahorse Bioscience recommends a minimum of 3 cycles per

measurement for optimal results. Change the name of the Baseline Measurement Cycle by

clicking/touching the text field at the top of the column and typing in the desired information.

Injections

= Imjecticn

Injections

For each new injection, the software will automatically select the
next available port. If a port is already assigned in the Instrument
Protocol it will be greyed out.

Edit Measurement Details

After an injection is selected, the software will automatically
add a set of measurement cycles after the injection. Default
mix, wait, and measure times are provided on an instrument
type-basis however the times and cycles are adjustable. If a
measurement is not required following an injection, uncheck
the Measure after Injection box.

Custom Cycles

Click the Injection button to add a new injection command in the assay protocol.

I I Inject A |:::I

Select D[:]
Ports > I:":]
V Measure after Injection

3 Measurement Cycles

“ | Edit Measurement Details

Cycles Mix Wait  Measure
A A A A

03:00 0000 0300

v Vv Vv Y

¥ | Group Summary

Most XFassays require only measurement and injection cycles. In some situations, a custom cycle may

be required. Press the Custom button to add a custom cycle to the assay. This allows for the

incorporation of multiple Mix and Wait cycles as defined by your assay requirements.

18
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Review and Run

General Information

The General Information section provides editable fields for information about the assay. This will be
saved after the assay has completed and will be documented in the Assay Result file (*.asyr).
Choose to supply or edit any of the following fields:

e Assay Name

e  Principal Investigator

e Project Name

e Group and Plate Layout

e Protocol Summary

Errors and Warnings

Any errors or warnings will be visible prior to transferring the Assay Template (or Assay Design) file to
run on the XFp or XF¢ Analyzer.

Advanced Settings

Email Recipient List

Note: This function requires an active internet connection on the XF¢96 or XFé24 Analyzer.

To add email recipients:

1. Click on Options

2. Click Advanced

3. Type in each email address for users to receive the Assay Result file (.asyr) and click Add.

Add email address before starting an assay on the XF¢:
1. Go to Review and Run tab.

2. Go to Email Recipient List under Advanced Settings.

3. Type in email address and click Add.

R "
Deahorse Bioscience
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Buffer Capacity

To record a background well buffer capacity:

e C(Click Configure and type in the Buffer Capacity (mol/L) for

each Background well specified on the Plate Map.

To record a different port volume for this assay:

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

desired amount.

To check the version number of the software and of

template file:

e The Wave version number in addition to the template file

Advanced Settings

Port Volumes

ava

s

AN

Email Motification | Advanced
Background Buffer Capacity
Configure

~

A

v

A A |
Al75]u||B[75]w||C[75]w
N v AN v L

version number is available under Version Information (Scroll to bottom of Advanced Settings).

Note: The displayed PPR kinetic rates do not reflect the custom Buffer Capacity per media until the assay has
completed. Select the group to display in addition to the appropriate Background Well with matching Assay

Media to apply the Buffer Capacity value.

Protocol Summary

Review the Instrument Protocol defined for an assay by selecting Protocol. To edit the Instrument
Protocol, click on the Instrument Protocol tab prior to transferring or running the assay. The
following illustration shows an example of an Instrument Protocol summary.

Summary
PROTOCOL Summary
Protocol
Group
Initialization Basal
Port A
- Calibrate 4T Mix: 00:03:00
Port B . - .
il Equilibrate: 00:12:00 = Wait: 00:00:00
Fort C Measure: 00:03:00
Port D ' Mix: 00:03:00
= Wait: 00:00:00
Measure: 00:03:00
T Mix 00:03:00
= Wait: 00:00:00

Measure: 00:03:00

Inject A

Inject Port: A

4T 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

' Mix: 00:03:00

= Wait: 00:00:00
Measure: 00:03:00

InjectB
Inject Port: B
4T Mix: 00:03:00
= Wait: 00:00:00
Measure: 00:03:00
T Mix: 00:03:00
= Wait: 00:00:00
Measure: 00:03:00
' Minc 00:03:00
= Wait: 00:00:00
Measure: 00:03:00

y Print Summary

TOTAL TIME: 01:24:00

Inject C

Inject Port: C

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

' Mix: 00:03:00

= Wait: 00:00:00
Measure: 00:03:00
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Group Summary

Click the Group link to review the groups that have been defined for a specified assay. To change the

group definitions:

1. Click on the Group Definitions tab.
2. Make any necessary changes to group conditions prior to running a design.

The following illustration shows an example of a Group Summary:

GROUP Summary

b

0900 000

(2]

009000
009000~

@ Rl

I

06060 000"
09060 000
06060 000
0060 000
00060 000~

Groups
Group

ﬂBackgrcund
M0 fecp-No Pretreatments-cha-s 40
HU.E feep-No Pretreatments-chao-s 40
Bl fecp-No Pretreatments-cha-s 40

4 2 fecp-No Pretreatments-cho-s 40
B0 fecp-No Pretreatments-cha-s 60
I 05 fecp-No Pretreatments-cho-s 60
Bl fecp-No Pretreatments-cha-s 60

42 fecp-No Pretreatments-cho-s 60
B0 fecp-No Pretreatments-cha-2 40
05 fcep-No Pretreatments-cho-e 40
BE01 fecp-No Pretreatments-cho-e 40
[ 2 fecp-No Pretreatments-cha-e 40
8 0 fecp-No Pretreatments-cho-e 60
105 fcep-No Pretreatments-cho-e 60
1 fecp-No Pretreatments-cho-e 60

13 2 fccp-No Pretreatments-cho-e 60

Injection % Pretreatment 2= Media s |

N7A

0 feep
05 feep
1 feep
2 feep
0 feep
05 feep
1 fecp
2 feep
0 fecp
0.5 fecp
1 fecp

2 feep

0 fecp
0.5 fecp
1 fecp

2 feep

N/A

Mo Pretreatments
Mo Pretreatments
Mo Pretreatments
No Pretreatments
Mo Pretreatments
No Pretreatments
Mo Pretreatments
Mo Pretreatments
Mo Pretreatments
Mo Pretreatments
Mo Pretreatments
Mo Pretreatments
Mo Pretreatments
Mo Pretreatments

Mo Pretreatments

N/A N/A
xfbase  cho
xfbase  cho
xfbase  cho
xfbase  cho
xfbase  cho
xfbase  cho
xfbase  cho
xfbase  cho
xfbase  cho
xfbase  cho
xfbase  cho
xfbase  cho
xfbase  cho
xfbase  cho
xfbase  cho
xfbase  cho

Mo Pretreatments

Port Summary

Select Port A, B, C, or Port D links to review the description of each injection:

Injection concentration.

Background wells.

vk wnN e

Port volume.

To change the Injection Strategy, click on the Group Definitions tab prior to running the design.

Name of the solvent (if specified).
Percentage of solvent used in the injection.

The following illustration shows an example of an injection port summary.

Port A Summary

—
(=]
-
=

@

o N
L e S O - I
B R R R KRR R RN
R R R S
R R T R s
R R e e R s R I
L R e R RS-
L R e R R R S
R R R R R R e
B RO RE R R R R
L R S N

B R OR R R R R R

-
™)

L R N T -]

y Print Summary

Volume: 25 pl

Background Well

Concentration:
Solvent: %

Oligo
Concentration: 1 pM
Solvent: %
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Print Summary

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

summary of a design:

1. Click the Print Summary button.

2. The print dialog box will appear.

3. Select the printer and press Print.

Save as Design & Save as Template

After designing the assay, save the file as either an Assay Design (.asyd) or Assay Template (.asyt) and

transfer to the XF® or XFp Analyzer.

‘ y Print Summary

For XFe Analyzers only — if the assay is created on the XFe Controller, the location specified for the Assay
Design or Assay Template file will be the same location the Assay Result file is saved to.

Note: Select “Save as Design” if the assay will be run immediately after designing the file. Select “Save as

Template” if this assay will be run multiple times or expect to make minor adjustments for future assays. The XFp

Analyzer does NOT support use of Assay Design files.

Save a new Assay Design as an Assay Template
1. Click the downward-pointing arrow on the Save button and choose
the Save as Template option to save an assay design as an Assay
Template file (.asyt). The Save as Template browser is displayed.

Save As Template

Name
Author

Description

EP

Example Template Savel

l g save

\ lu Cancel

ik wN

Enter the Author name (optional).

22

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

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

‘ g s Group Definition

[ seve As Design
[ seveasempizte: NERAL

Project Informg
Group

Project Name

Doc

@ . :
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Locate all Seahorse Default Assay Templates and user- @ w220
customized Assay Templates files from Wave Home by A | New XFe96 Assay B
selecting New. Wave Home  NEW ASSAY
”
Instruments
L . . . A XFe24 - XFe24 Hypoxia Mode
Note: Clicking Save will save an Assay Design file (.asyd), not = —
an Assay Template file (.asyt). B —
Options

] ) ) Help 25 " "

Template files are stored permanently within the Bank  HepG2 o e | New xFos
+ Treatments emplate

Templates directory on the C: drive. To view the

default save location or edit the location of the

Templates directory, click Options on the Wave Home screen.

Open a Template in the Template Editor
To edit a template in the Template Editor, right-click on the template icon on the New screen.
Click Edit after left-clicking the Assay Template to edit.

Save an Assay Design file (.asyd)

1. Click the Save floppy disc button or click the downward-pointing arrow on the Save button and
choose the Save as Design option to save an Assay Design file (.asyd).

2. Type in the name of the Assay Design file (.asyd) in the File Name.

Click Save.

@& Save Assay =
O [P Desktop » [ 49| [ Search Desktop ol
Organize v New folder = @

oF ~ Neme : Size keem type Date modified
»{ Favorites
B Desktop 4 Libraries
&8 Downloads 2 Benjamin Paradis
%5 Dropbox —| % Computer
& OneDrive € Network
% Recent Places GRogers_Assay Templates File folder 9/9/2014 12:54 PM
Microsoft Office 2013 File folder 8/13/2014 11:32 AM
7 Libraries b Stress_Test_Report_Generators File folder 9/30/2014 10:58 AM
% Documents Wave 2.2 File folder 9/17/2014 11:40 AM
o) Music & inj strategy 1 6KE Wave Assay 10/1/2014 9:25 AM
&l My Assays B New XFe96 Assay 13KB  Wav 10/1/2014 11:24 AM
=] Pictures
B videos
File name: | R -
Save as type: | Assay Design -

@ . :
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Chapter 2: Performing an XFe Assay
(Wave Controller ONLY)

Note: This section applies to Wave Controller software only on the XF¢96 and XF¢24 Analyzer ONLY. The
functions described in this chapter do NOT apply to Wave Desktop or XFp Controller software.

If the Assay Template file (.asyt) or Assay Design file (.asyd) was created using Wave Desktop, the template
or design file must be imported to the Seahorse XF¢ Analyzer through an active network connection or USB
flash drive. If the Seahorse XF¢ Analyzer is not networked, copy the template file or design file to a USB
flash drive and import to the Seahorse XF¢ Analyzer.

Import the Assay Template file (.asyt) ,_.: e ——— - P
or Assay Design file (.asyd) to the — conar oo —
Seahorse XF® Analyzer by selecting e o i -
Import on the Wave Home screen. - "" - - E?
When ready to run the assay, navigate | = T~ &

to the Review and Run tab.

Wave Controller ONLY: Widget icons located on the right side of the Review and Run tab display the
XFe Analyzer status, current temperature, and control eject/insert the tray and to raise/lower probes.

/ Indicates whether your instrument is connected or
not.

Offline

—

—
—

0.0 °C the tray temperature. It also gives you control over
the thermostat and heater. Refer to the "Temperature

Indicates whether the heater is on or off and displays
START RUN ‘

Heater ON . . .
Control" section for more information.
The Tray icon allows you to T E—'
insert or eject the tray. —
J y _J\ Tray
l!, The Probes icon allows you to raise or lower the
probes, or load or unload the cartridge.
Probes

@ . :
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Temperature Settings

The XFe Analyzer has been validated to deliver consistent sample temperature when set to 37°C.
Performance at temperatures other than 37°C has not been validated.

Temperature Widget is used to:
e Turn the heater ON/OFF.
e Set the desired target assay temperature. 37.1°C

e Set the tolerance range for temperature Heater ON

fluctuation. The temperature widget will change
color if the temperature is above or below the acceptable tolerance range from the
temperature set point (see below).

The temperature icon will indicate if the instrument temperature has exceeded the
tolerance range. For XFe Analyzers with an active network connection, automatic email

Heater ON ore . . .
= notification can be configured if a temperature exceeds the tolerance range.

Note: The Status Indicator on top of the Seahorse XF¢ Analyzer will also change from blue to amber if the
temperature has exceeded the tolerance range.

Set Target Temperature and Tolerance Range:

Click on the Temperature widget to display the Tray Temperature window (below):

e Current instrument temperature ray Temperature
e Heater ON/OFF checkbox

X
S
e Target temperature (set point) 366 |°C W/ Heater On

e Tolerance range Keep Target (set | 1,5zt Tolerance Range
point) at 37°C

e Alarm ON/OFF checkbox
X. 370]°¢ [04]-c

Alarm On O Reset larm
l ] save l l Cancel
Target Tolerance Range
Click on the up/down arrows (or use a keyboard to type in values) -
to adjust the Target Temperature (set point) or the Temperature 0] c 1—4] ”

Tolerance Range.

Click Save to save any changes made on the Tray Temperature window.

Note: Although the target temperature can be changed, Seahorse Bioscience has not validated thermal
performance of the XFe Analyzer at temperatures other than 37°C.

@ . :
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Set Alarm for Temperature Tolerance Range:
1. Check the Alarm On box in the Tray Temperature window. V Alarm On

2. Press the Save button.

Turn OFF Alarm:
1. Uncheck the Alarm On box.
2. Pressthe Save button

To acknowledge the tray temperature alarm if the tray temperature
exceeds the tolerance range and the alarm is activated, press the Reset
Alarm button.

After resetting the alarm, the heater can be turned ON or OFF

depending on the direction that the temperature exceeded the V Heater On

tolerance range by checking or unchecking the Heater On box.

Seahorse recommends checking the temperature before each run. This ensures the tray
temperature starts within the targeted range. For any suspected temperature issues or
unexpected temperature fluctuations please contact Seahorse Bioscience Support.

Tray Control

The Tray widget allows for control of the tray in the XFe Analyzer. To eject the tray or a cell plate on the
tray:

1. Press the Tray widget. Ri;

Tray

2. Click on Tray Out button to eject the tray. Tray %]

3. Click the Tray In button to insert the tray. [- — } ’
‘ Tray In

R —_—
Deahorse Bioscience
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Probe Control

The Probes widget allows for control to raise/lower probes and load/unload a Cartridge. To
raise or lower the probes, or load or unload a cartridge:

k
1. Click the Probes button. o

Probes

2. Click button for required action to:

e Raise Probes Probes %]
e Lower Probes
e Load Cartridge [ Raise Probes | ’
e Unload Cartridge [ Lower Probes ]
[ Load Cartridge ]
[ Unload Cartridge J

Barcode Errors

The XFe Analyzer reads and logs the barcode for both the Cell Plate and Cartridge prior to starting
an assay on the XFe Analyzer. On the rare occasion the XF® Analyzer is unable to read the barcode, a
barcode error will be displayed on Wave Controller (see below). Please contact Seahorse Bioscience
Support to assist with remedying this error in order to complete the assay.

Cartridge Barcode Read Failure:

For any Cartridge barcode read errors, Wave Controller will display the following message along with 3
options:

* Scan: Retry scanning the Cartridge Barcode Read Failure
Cartridge barcode.

e Manual: Manually input the Unable to read cartridge barcode. Click Scan to retry, '
Cartridge barcode information. Manual to enter the barcode manually, or Cancel to

Contact Seahorse Bioscience cancel the Assay.

Support for this step.
e Cancel: Cancel the assay.

| Scan H Manual ] Cancel |

Seahorse Bioscience
A part of Agilent Technologies
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Manually enter Cartridge Barcode Information:
Contact Seahorse Bioscience Support immediately using the information provided below to

obtain Cartridge Barcode information. After selecting Manual, the Cartridge Barcode window will

appear (below):

For immediate assistance with a Cartridge
Barcode read error, visit the Seahorse
Bioscience Support webpage and call the

appropriate technical support telephone
number for your specific region. Seahorse

Bioscience Technical Support will provide the Let Nt

information required to complete this form to
proceed with the assay.

Cartridge Barcod

)

& Open Tray &

o

v Accept W Canced

Cell Plate Barcode Read Failure
For any Cell Plate barcode read errors, Wave Controller will display the following message along with 2

options:

Manual: Manually input the Cell Plate barcode
information. Contact Seahorse Bioscience Support
for this step.

Cancel: Cancel the assay.

Manually enter Cell Plate Barcode Information:

1.

Plate barcode read failure

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

Manual || Cancel

Press the Open Tray button to open
the tray along with the Cell Plate.

The Cell Plate barcode can be found
on the side of the cell plate.

Write down the barcode information
and press the Close Tray button.

On the Plate Barcode Info window

Barcode

Plate Barcode Info

OpenTray | |

Cancel

type in the barcode information..
Press the Accept button.

28
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Status Indicator

During an assay on the XF¢ Analyzer the Status Indicator on the top of the Seahorse XF¢ Analyzer will

change color if a task requires user interaction or if an error has occurred.

Examples are:

1.

2.
3.
4

To load a cartridge or cell plate.
Remove a used cartridge and cell plate.
Accept or cancel an assay if during calibration one or more wells did not calibrate properly.

Any Errors that occur during the run — Barcode read errors for the Cell Plate or Cartridge or
if a protocol error is encountered.

R "
Deahorse Bioscience
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Chapter 3: Managing Seahorse Assay Files

Wave Home: Open

e

Wave Home

o My Places My Assays

agh Recers Assays
’

¥ )

]

A A

4
-

My Places and My Assays

Select Open below Wave Home to access My Places and My Assays. My Places displays recently
accessed file directories on the local computer, USB or network directory. Use My Places to select the
desired file directory containing Seahorse Assay Design and/or Assay Result files. My Assays will display
all Seahorse Assay Design/Assay Result files in the selected directory.

Recent Assays is the default directory and My Assays displays all recently opened Seahorse Assay
Result files (Analysis) and Assay Design files (Designs). Configure the desired number of directories
displayed below My Places as well as the number of Assay Result and Assay Design files displayed
below My Assays.

Browse
Click Browse to open a Seahorse assay file in Wave. Wave supports the following Seahorse file types:

e Assay Result (*.asyr)

e Assay Design (*.asyd)

e Assay Template (*.asyt)

e Wave 1.0 and 1.1 files (*.asy)
e  XF Result Files (*.xfd)

Note: For complete step-by-step instructions to import *.xfd files into Wave Desktop, see Converting &
Analyzing XF-Generated Data Files with Wave.

@ . :
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Wave Home: Catalog

The Catalog can be used to save frequently used assay conditions, such as Compounds, Pretreatments,
Media and Cells. All saved catalog entries can be selected when configuring the Groups/Conditions for
an Assay Template or Assay Design.

Wave Home . -
s
e
hares Fermgere s Pt C O W Poant Comoenmramon Lrsn  Soleent Soieend Peiceniage )
T
X
L] re
Mg j -
-
bk
L
-
L]

Add a Catalog Entry:

1. Open the Catalog view.
Select a condition, such as Compounds.
3. Double-click below the Name column to enter the compound name. The Name field is

N

required. All additional fields to describe the Catalog entry are optional.
4. Once finished with the Catalog entry, press Enter.
To add another Catalog entry, follow steps 1-3 above.
6. When finished entering all Catalog entries, press the Save button on the upper-right corner

ol

of the Catalog view.

Delete a Catalog entry:
1. Open the Catalog view.
2. Select the row of the Catalog entry to delete.
3. Click the red X’ at the end of the row.

Share Custom Catalog:
Customized Catalog entries can be uploaded to another user’s Wave Desktop or to Wave Controller on the
XF¢ Analyzer.

To share custom Catalog entries — Computer #1:
1. Start Wave and open the Catalog view.
2. The Catalog directory can be found in General Options under the Directories on the ride side of the
window.
3. Open Windows Explorer and navigate to the Catalog directory file location.
4. Copy/Paste all or select Catalog conditions to an available network drive or USB flash drive. Do
NOT ‘Cut’ the Catalog entries.

@ . :
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Computer #2 or Wave Controller on the XF¢ Controller:
1. Insert USB flash drive (or open the network directory) containing the saved Catalog entries.
2. Open Windows Explorer.
3. Navigate to the same file location the Catalog entries were saved from on Computer #1.
4. Paste the desired Catalog entries in the appropriate location.

Wave Home: Options

The Options view contains customizable options for various instrument and software settings for Wave
Desktop and Wave Controller for the XF® Analyzer. The 3 main option tabs are: General, Instrument, and
Advanced.

A=k A=k Ak

General Settings

Options that can be modified under the General tab are:

e Wave Controller and XF¢ Analyzer ONLY — Changing a password or user name under Login
Settings

e View/edit default Buffer Capacity Value.

e Wave Controller and XF® Analyzer ONLY — View/edit default Atmospheric Pressure.
Note: The Atmospheric Pressure only applies to the XF¢ Controller settings.

e Add/remove file directories from Favorite Places on the Wave Home > Open view.

o Modify the number of Favorite Places displayed and the number of Analysis and Design files in
the selected Favorite Places.

e File Directory in Windows Explorer to save Catalog entries and Assay Templates.

NOTE: Click the Save button at the bottom of the window to save any/all changes made to the General
tab default settings.

@ . :
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Buffer Capacity

Seahorse Bioscience determined the default buffer capacity setting for XF Assay Medium and XF Base
Medium. Default Capacity field allows for users to enter a custom Default Capacity. Wave uses the
buffer capacity to translate ECAR (Extracellular Acidification Rate) readings to PPR (Proton Production
Rate). The buffer capacity must be adjusted in the assay result file on a per media basis.

Note: Buffer capacity changes based on the constituents of the medium; different constituents have different
capacity to buffer the medium from pH changes. For accurate PPR data the buffer capacity of the running
media must be measured and entered in the Groups/Condition within the Assay Result file.

Buffer Capacity per Media i R L
Only available in analysis mode

To record the buffer capacity of individual media: |

0.00000

1. Open the Assay Result file.
2. Click Modify and select Groups/Conditions.
3. Double-click Assay Media to display media used in the assay.
4. Select individual media and type in buffer capacity value.
5. Repeat Step 4 for all media listed.
6. Click Apply when finished.

Advanced Settings
Background Well Buffer Capacity N ‘
To record the buffer capacity for background wells: [ Cofigue | H

1. Open the Assay Result file.
2. Click Modify and select Assay Properties.
3. Under Advanced Settings select Advanced to display Background Buffer Capacity.
4. Click Configure to enter background well buffer capacity.
a. Wells that have been assigned as background wells will automatically populate the list.
Example below:

Configure Background Buffer Capacity @

Row Column || Buffer Capacity (mol/pH) *

:
A 12 0.00078

< m ] »

Default Buffer Capacity = 0.00078 maol/pH

(B |

kd Cancel l

Seahorse Bioscience has determined the buffer capacity for both XF Base Medium and XF Assay
Medium. This information can be found on the second page of the Data Sheet for both products on the
Seahorse Bioscience website. The hyperlinks are:

e http://www.seahorsebio.com/resources/pdfs/XF-base-medium-data-sheet.pdf

e http://www.seahorsebio.com/resources/pdfs/XF-Assay-medium-v3.pdf

Seahorse Bioscience
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Atmospheric Pressure

This setting applies to Wave Controller on the XF¢ Analyzer ONLY. Modify the atmospheric pressure
when running assays at high altitudes or if the atmospheric pressure in the lab where the XF¢ Analyzer
is located differs from the default value of 760.0 mmHg.

Note: Modifying the atmospheric pressure setting does not change the atmospheric pressure in the XF¢
Analyzer. Adjustments to the atmospheric pressure affect the calculation of the partial pressure of oxygen for
each assay well.

Favorite Places
The Favorite Places section near the bottom of the page is for adding or removing directories from the

My Places screen.

vath\Documents\My Assays

C\Users\mhorvath\Documents\Help\

Add a folder:

1. Click the Add button.
2. Browse to the desired directory.
3. Click Select Folder to add the directory to Favorite Places.

To delete a folder from Favorite Places, simply select the directory from the list of displayed
directories and click the Remove button.

Recent Lists

Use Recent Lists to change the number of Favorite Places, Analysis and Design
files Wave displays on the Wave Home > Open view. Use the up/down arrows or | numberof Recent Places [ 10
type in the desired number of directories or Seahorse assay files. Click the Save

Number of Analysis Files
button at the bottom of the screen to save all changes.

Number of Design Files

R —_—
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Directories

The Directories column displays the default location of the Catalog directory and Assay Template
Directory. To change the location of either of these directories, click the button [...] to the right of the
directory field to browse to the preferred directory.

Catalog Directory C:\ProgramData\Seahorse Bioscience, ‘ [ ‘

Template Directory | C:\ProgramData\Seahorse Bioscience, ’ ‘

Instrument Tab Default Settings

The Instrument Tab has 2 functions depending on which version of Wave used:

Wave Controller
Displays the default settings for the Instrument Protocol, Port Volume, and Well Volume for the XF¢

Analyzer installed. There will be one instrument listed.

Wave Desktop
Displays the default settings for the Instrument Protocol, Port Volume, and Well Volume for the XF¢24,

XF¢96, and XFp Analyzers installed.

Instrument Tab for each Analyzer:

XF®24 — Design, run, and analyze assays for the XF¢24 Analyzer.

@ Xre24

r _ XF®24 Hypoxia Mode — Design, run, and analyze assays for the XFe24
XFe24 Hypoxia Mode | Analyzer in a hypoxia chamber.

ﬁ XFe95 XF®96 — Design, run, and analyze assays for the XFe96 Analyzer.

XFe96 Hypoxia Mode XF°96 HyF.JOXIa Mod.e — Design, run, and analyze assays for the XF¢96
Analyzer in a hypoxia chamber.

Q’ XFp XFp — Design and analyze assays for the XFp Analyzer.

Seahorse Bioscience
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To modify the default Instrument settings, first select the Seahorse XF¢ or XFp Analyzer
instrument tab list. Next modify default instrument settings for:

e Number of cycles in a protocol.

e Time for each for Mix, Wait, and Measure cycle.
e Port volume (notation purposes only)

e  Well volume (notation purposes only)

Protocol Defaults

Seahorse recommends to start with the Protocol Defaults set Protocol Defaults
in Wave. Seahorse XF¢ and XFp Analyzers will perform the
Protocol Default steps after each compound injection. Cycles Mix Wait  Measure
To ch the Protocol Default — -~ -~ -~
o change the Protocol Defaults:
1. Use the up/down arrows or type in the new values 03:00 00:00 03:00
for Mix, Wait, Measure and Cycles. v v v v
2. Click Save at the bottom of the screen to save
changes. v Measure After Injection

Optional — Uncheck Measure After Injection to disable the configured Protocol Defaults (not
recommended).

Ports and Wells

Seahorse Bioscience recommends using the default settings
for Port and Well volumes however the default port volume
and well volume for each instrument can be adjusted.

Ports and Wells

Port Volume Well Volume

A A
[ 25 Ju| 200 |w
Note: These settings do not change the function of the instrument; v v

they are for record-keeping only. During the run, the entire contents
of each port will be injected.

To change the Port Volume or Well Volume:

1. Use the up/down arrows or type in the new value in the Port Volume field or the Well Volume
fields.

2. Click Save at the bottom of the screen to save changes.

R —_—
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Advanced Tab Default Settings

(Wave Controller only — requires active internet connection on XF¢ Analyzer)

Use the Advanced tab to configure email notifications from the XF¢ Analyzer to specific recipients when:

e (Calibration has completed and the Calibration Plate must be replaced with the Cell Plate.

e Completion of the assay. The Assay Result file will be attached to this email

notification.
@ Wave 220 S
()
Wave Home General | Instrument | Advanced *
v
Sende SMTP
New
Mail Erom example@seahorsebio.com SMTP Address  smtp.live.com
Open
Password Password Port
Catalog &/ Enable SSL
<) Test Settings ... |
Help [
nail address l l N
Email Recipients

To add email recipients:

1. Enter an email address in the Mail From field and corresponding a password for this address in
the Password field below. This email address will be in the ‘From’ field when receiving an email

notification from the XFe Analyzer in your personal email account.

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 email address for a single recipient in the Email Address field.

Click the Add button.
Repeat Steps 4 and 5 for each recipient.

Nouhs~wN

When finished adding all email addresses, press the Save button.

@ . :
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Test email notification settings:

1. Click Test Settings.

2. All email recipients will receive a test notification email. If email is not in the Inbox, check your
Junk Mailbox.

Remove names from the email recipient list by first selecting the email address then click the Remove
button.

Note: Active internet connection on the XFé Controller required for use of the emailing features.

R "
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Chapter 4: Analyzing Assay Results with Wave

Seahorse Bioscience recommends analyzing Assay Result files using Wave Desktop. After an assay has

completed, save the Assay Result file to a USB flash drive or network directory location to open the

assay result file in Wave Desktop. Assay Result files may be analyzed using Wave Controller on the XFe

Analyzer however for optimal performance, Wave Desktop should be used. The analysis views described

below must be added to the individual Assay Result file.

The 6 data analysis views in Wave are:

Quick View

Overview

OCRvs. ECAR

XF PhenoGram

Data

Summary (not listed — always displayed for
each Assay Result file).

Analysis Views in Wave:

Quick View:
Quick View is the first graphical analysis view displayed when opening a new assay result file. Quick
View simultaneously displays OCR, ECAR, OCR vs. ECAR (or PPR").
* PPR is displayed when the Assay Media buffer capacity is specified within Groups/Conditions.

| Overview
OCR vs ECAR

Data
Quick View

XF PhenoGramf

i

@ Wave220

Py

[ sove v = addview -

). CHO FCCP Titre CM... E3

Summary Overview m Data m Quick m

Quick View
Provides quick view of OCR, ECAR, PPR and OCR vs ECAR data

OCR Plot

# ECAR (mpH/min)

T

OCR vs ECAR Plot

& 5

=

OCR (pmol/min)

200 250

Ty Modify +

€ summary

PPR Plot Group Details
e Boteani g . [ o fccp-No Pretreatm.. I 0 fccp-bio Pretreatm...
S 1M 05 fccp-No Pretret [ 05 fecp-hio Bretreat.. I 2 tccp-No Pretrestm.
M 1 fccp-tio Pretreatm 2 feep-No Pretreatm... 2 feep-No Pretreatm.
[ 0 tccp-tio Pretreatm [ 0 fccp-No Pretreat... 1l 05 fccp-No Pretreat.
. © [ 05 fecp-No Pretreat I 2 fecp-No Pretreatm.. 1 fecp-No Pretreatm.
[ 2 fccp-to Pretreatm... 2 feep-No Pretreatm..
Minutes
Seahorse Biosci
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Overview:

@ Wave 220

Overview displays kinetic graphs for all rates (OCR, ECAR, PPR). Group
statistics are also calculated and displayed within this view. Overview M X cHo Feep Titre CM... 3
is the primary analysis view for analyzing Assay Result data. To display || & s v b sscven -
Overview, click Add View in the top left region of the screen and click
Overview from the dropdown menu.

Summary Overvie

Qverview -| W Bac

Display: Grou OCR vs ECAR

None -

o | XF PhenoGram/«ce e
450 FCCP

400 Data

= g /
fod Quick View /
5 200 _t%_,—g ./
= 150 - — i

@ Wave 220 = | B )
A | =¥ cHO FCCP Titre cM... E
1 swve |~ = adaview - Summary Overview EJ B Modify -
1 - OCR  ~ ¥ Background Correction StdDev  ~ [ Baseline % ~ Normalize l @ summary ‘

Display: Group = ¥i:Rate =+ ¥2: None

Ehy Options

CHO FCCP Titre CMST XFe96

Otigomyeit

FocP

Rot+ Antil

“ =i
20 30 a0 50 50 70 4
Minutes
Group Details

M s:cioroune B 0 ccp-No Pretrestm.. B 0 ccp-No Pretrestm.. [ 05 fccp-No Pretreat.. I 05 fccp-No Pretreat. B 1 ccp-No Pretreatm..

Mean: 0.09 | 50: 000 Mean: 11502 | 50z 245 Mean: 196171 502 343 Mean: 157,78 | 50z 635 Mean: 163131 502 1551 Mean: 155,651 50: 253
[ 1 fecp-No Pretreatm... 2 feep-No Pretreatm.. 2 feep-No Pretreatm.. [ 0 fecp-No Pretreatm... [ 0 fecp-No Pretreatm... [ 05 feep-No Pretreat..

Mean: 17781 | SD: 1067 Mean: 13932 | 5D: 2032 Mean: 189.33 | 5D: 563 Mean: 137.98 | 5Dz 651 Mean: 21532 | SD: 2533 Mean: 137.28 | 5D: 5.07
1 05 fccp-No Pretreat. [ 1 fccp-No Pretreatm...

1 feep-No Pretreatm.. B 2 fccp-o Pretreatm...
Mean: 215.24 | 5Ds 643

2 fecp-No Pretreatm..
Mean: 20043 | SDs 22.02 Mean: 13453 | 5Dz 454

Mean: 125.25 | $0: 509 Mean: 205.25 | 5D: 1045

Note: Add any number of Overview tabs by selecting the Add View button in the top left region of the screen

and clicking Overview from the dropdown menu. The Plate Map (typically displayed) is hidden in the screen shot
above.

Seahorse Bioscience
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OCR vs. ECAR:

The OCR vs. ECAR view displays the OCR on the Y1-axis and ECAR on
the X-axis. To display the OCR vs. ECAR view select Add View in the
top left region of the screen and choose OCR vs ECAR from the
dropdown menu.

@ Wave 220

A

B s ~ + AddView ~  Summary Overvie
'_ v Bacl
OCRVs ECAR .. -

XF PhenoGramFcce Tire

. CHO FCCP Titre CM... 3

Measurement: OVE I’Vi ew

Display: Group

Display: Goup v

Twmﬂ‘fmw

CHO FCCP Titre CMST XFe96 (2) ]l : J

(s a5

500
450 FCCP ]
400 Data
350
£ 300
£ chk View
E 200 E =
= 150 T T
@ Wave 220 [
) |$ CHO FCCP Titre CM... £ |
[ sove || = acaview - i %y Modify -
Summary Overview m OCR vs ECAR m ok fy
IE! ECAR ~| ¥ Background Correction Iaﬁl StdDev  ~ [ Baseline % ~ Normalize I(« Summary ]

I o o
200 %E m

.. m
|—-—| —
100 7

# OCR (pmol/min)

° LEED

ECAR (mpH/min)

0 10 0 30 40 50 60 70

Group Details

ECAR (mpH/min)

1 e2ckorouns [ o fecp-nio Pretreatm..

[ 05 fccp-No Pretreat..

[ 0 tccp-no Pretreatm..
[ 05 fecp-No Pretreat... [l 2 fccp-No Pretreatm
[ fecp-tio Pretreatm..

2 fecp-No Pretreatm... 2 fecp-No Pretreatm...

S
I@EBEEEE
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XF PhenoGram:

The XF PhenoGram view allows for comparing metabolic phenotypes Py
between two cell populations. To display the XF PhenoGram view select A |5 cHo recp Titre cM... E3
Add View in the top left region of the screen and choose XF PhenoGram ) soe | o asevon - summary overvie

WY Overview ][ Bac
OCRvs ECAR  ycue
XF PhenoGramrccr Titre |

Data

from the dropdown menu.

Display: Group

500
450,
00|
250|
300
E
= 250

Ezm%,
= 150

m ECAR -~ Normalize

CHO FCCP Titre CMST XFe96 (2)

Fd  Rd LA
=

= o
" 2888
1]

1

# OCR (pmol/min)

(=T,

20 40 60 80 100 120

=

r{nr}.‘ ‘:.:‘ ECAR (mpH/min)

a
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Customizing Analysis Views and Graphs

Resize a Graph or Plate Map

To resize a graph or chart, click the resize arrow as depicted in the following illustration (arrows

outlined in red below for the Overview analysis view).

OCR (pmol/min)

Display: Group = Y1:Rate = ¥2:None =~

[@ wave 220 [EIE=)
) |$ CHO FCCP Titre CM... E
19 seve || o addview - Summary Overview Ed o Modity -
m OCR -~ W Background Correction m StdDev ~ l‘i‘ Baseline % v Normalize [(« Summary ]

CHO FCCP Titre CMST XFe%6

FCCP i

B

Oligomycit

aso B

137.34 |[139.25 [(148.58

Minutes

Group Details

W 5ocorouns

B 05 fccp-o Pretreat...
B 1 cp-o Pretreatm
B 0 fcp-No Pretreatm

[ 05 fecp-No Pretreat..

=l

[ 0 tccp-to Pretreatm...

[ 05 fecp-No Pretreat...
2fecp-No Pretreatm...
[ 0 tccp-No Pretreatm..

I 1 fecp-No Pretreatm..

B 0 fccp-No Pretreatm.
B 2 fccpNo Pretreatm.

2 feep-No Pretrestm.
[ 05 fccp-No Pretreat..

I 1 5cep-No Pretreatm..

Display: Group

To expand/shrink the kinetic graph, use the outlined arrow between the kinetic graph and plate

map and slide horizontally. Hide the Group Details using the highlighted arrow between the
kinetic graph and Group Details. Hide the bar chart using the highlighted arrow between the
plate map and bar chart.

Zoom, Pan, and Restore

There are 3 buttons available on each graph and chart in the Overview, OCR vs ECAR, and XF
PhenoGram analysis views.

43

oL Zoom — Magnify a particular part of the graph or chart.

@ Pan — Move around the magnified area of the graph or chart.
kA

ldlM Restore — Return the graph or chart to full view

Seahorse Bioscience
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Kinetic Graph (Rate vs. Time)

A kinetic graph is the most common way to display data from the Seahorse XF® Analyzer. The kinetic
graph displays the rate measurement on the y-axis and the time on the x-axis and is visible on the

Overview tab.

0 10
A | Ty Fn”
>~ o @ u ]

Minutes

Display: Group | ¥1: Rate ¥ ¥2: None -
CHQ FCCP Titre CMST XFe96 (2)
500
a Oligomycir FCCP g Rat+AntiN
400 = ? B
300 f—_i_"“‘-—-*
F = _:g.'_ T 'ﬁ'\
] = =— T Vames ==\
TE: 100 L= —="\ ';_\:\_: - Tk o \
50— — =
o i <
4 -100
-200
20 30 40 50 60

70

Lo

- Options

Scatter Plot (OCR vs. ECAR)

The other most commonly used data display is an OCR vs. ECAR scatter plot — OCR plotted on the y-axis
and ECAR plotted on the x-axis. Data points are displayed on the OCR vs. ECAR scatter plot for a single
rate measurement from each group in the assay.

Yeahorse Bioscience
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Rate Data: OCR, ECAR, or PPR

There are three rates measured by the Seahorse XF¢ Analyzer:

v OCR ~
e OCR: Oxygen Consumption Rate (pmol/min) ;

e ECAR: Extracellular Acidification Rate (mpH/min) ¥1: Rate
e PPR: Proton Production Rate (pmol/min)

The default view displays time on the X-axis (in minutes) and

rate on the Y-axis. Use the rate drop-down menu above the kinetic graph to select a different rate to

display (OCR, ECAR, or PPR).

Level Data: O; and pH

Display the O, or pH raw level data used to calculate the rates. Level data for OCR is

displayed as oxygen tension in mmHg. Level data for ECAR and PPR is displayed as pH.

To view the raw level data, select “Level” from the Y1: dropdown menu. Level data is
available on the Overview and the Data analysis views only.

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

To overlay two rates on the same kinetic graph, use the Y2: dropdown menu. When a
rate is selected in the Y2 drop-down menu, Wave will display the rate for the Y2 axis
and the rate for the Y1 axis on the same kinetic graph to facilitate comparison of both
rates.

Display Modes: Group and Well

v Rate [o]el

¥1:|Level v

1| Level

Rate data is graphically displayed in Group mode on all analysis views by default.  |Pisplay: Goup  ~

Group mode displays rate data as the average of all wells in each group for each
measurement. On the Overview tab, only 1 kinetic trace for each group will be

Group
Well

displayed. The OCR vs ECAR tab will display a single point per group for each rate

measurement. In Group mode, error within each group is displayed as Standard Deviation or Standard

Error of the Mean. To display individual kinetic traces or data points for each assay well in each group,

change the Display to Well mode using the drop-down menu. Error bars are not displayed when in Well

mode.

45
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Standard Deviation and Standard Error of the Mean

Choose the desired the error bar type using the Error Format dropdown menu. Error bar types are
Standard Deviation (Stdev) or the Standard Error of the Mean (SEM). Choose None to hide error bars

from the data graph. In Well mode, error bars are not displayed.

A | 372 cHO FeeP Titre CM... 3

CHO FCCP Titre CMST XFe96 (2)
Oligomycit FCCP &

500
400 V% | ! . §

Rot+Antil

-tj Save | ¥ + AddView - symmary Overview E4
1 ~ OCR - W Background Correction StdDev - m I‘i‘BaseIine% < Normalize
Display: Group * | ¥1: Rate | ¥2: None - Oi(pmol.v’min}
StdDev | ES NN IEN PR I

i

Save Custom Graph Data in Microsoft Excel from Analysis View

Data displayed on each analysis view in Wave can be exported to Microsoft” Excel.

1. Right click anywhere on a graph or plate map to display the option
menu and select Export Graph Data:

Note: For touch screen use, hold your finger on any part of the graph or plate map
for three seconds.

The Windows save dialog box will appear displayed.
Browse to the desired save location, type in the file name for the
export and click Save.

Data will be exported to Microsoft” Excel will exactly as it appears in the
graph or plate map for additional analysis.

ZoomOut

Copy

Export

Export Graph Data
Print

Append To Surmmary

Note: This MS Excel file export is not compatible for analysis with a Seahorse XF Report Generator. The Assay

Result file must be saved as a MS Excel file using the Save as... drop-down in the upper-right corner of Wave. For

more information, see section: Export Data to Microsoft Excel

46
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Format Graph Options

Select Options (located in the upper right-hand corner of the graph on the analysis view) to
modify additional graph display settings. Configure specific settings for each graph/data

?ﬂ. Oiptions

display using the options displayed in the window below.

Kinetic Line Chart Options @

Graph Title: CHO FCCP Titre CMST XFedg]|

Y1 Axis Y2 Axis Time Axis
Min Max Min Max Min Max
A ' ' A A A
v v v v v v
Auto Scal Auto Scal
v Hhe e v do seale Interval Thickness
Interval  Thickness Interval  Thickness - A
A A A A 01
[ | I 1 v v I
v v v v
V Show Rate
W Show Error Bars W Show Error Bars Highlight
W' Show Zero Line Show Zero Line W ShowInjections
W Line Markers | Line Markers

Markers
Point to Paint Paint to Point

e Minimum, Maximum, and Interval: Set the scale for the Y1, Y2 and X axis.

e Thickness: Increase/decrease the width of the kinetic traces (1-thinnest, 5-thickest).

e Show Error Bars: Toggle error bars ON/OFF.

e Show Zero Line: Display a horizontal reference line at the zero point on the x-axis.

e Point-to-Point: Display point-to-point rates for the selected axis.

e Show Rate Highlight: Toggle ON/OFF display of the vertical blue rate highlight bar on the kinetic graph
indicating the selected measurement.

e Show Injections Marker: Toggle ON/OFF display of the vertical injection lines on the kinetic graph.

Append to Summary

After customizing the kinetic graph and data displays on the Overview tab, content can be sent to the
Summary tab in two ways:

Add all the information in the Overview tab to the Summary tab:

« Click Summary in the top left-hand corner of the Overview screen.
K s
"M ] This will send all content on the Overview tab to the Summary tab.

Add only one item from the page, such as the kinetic graph:
ZoomOut Right-click the portion of the Overview tab and select Append to Summary from
the dropdown list. To view appended content, click the Summary tab.

Copy

Export

Export Graph Data
Print

Append To Sumfr{ary

R —_—
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Plate Map
In the upper right-hand corner of the Overview tab, the Plate Map is displayed.

The image to the right shows a Plate Map of =

the rate data for each assay well at a specific Ll dafafie)s o7 )efofm]ul]zn]

0

measurement time point. By default, OCR for

. . ‘3‘137.34 |139.25 ||148.58 |[136.48& |[128.03 |137.01 |([14.04 |[207.88 |[163.79 |[[183.72 |[175.35 ||L73.99
rate measurement 1 is displayed on the Plate ’c \@@@%@E@@@E%E
changs e it wap e apyen 0, | Il

& b Py P e e
ECAR, or PPR). To change the measurement H

dlsplayed In the Plate Map’ use the 6‘127.4-’1 [137.78 |[134.41 ((131.09 14149 |[13531 |[218.68 ||216.88 (22256 ([230.14 |211.23 ([215.93

Measurement dropdown menu above the ‘”\M@M@J@@@

kinetic graph. The Rate Highlight tool on the

kinetic graph will move to the selected rate. Hide 1 .
the Rate Highlight tool by clicking Options above Basal =
the kinetic graph and check OFF Show Rate Display 1
Highlight. 0 2
70 J
60 3
2 50
=40 || Injection 1
= 30
E 20 4
S 10
Sof 5
S 10
2 6
U Lend i s | st

Exclude Outlier Wells

To exclude an assay well from the graph/data display simply click on the assay well. The assay well will
change from a white background to gray background, indicating the well is excluded from the
calculation/graphical display (Example — error bar for each rate measurement). Column (numbers) and
row (letters) buttons can also be used to exclude entire sections of the grid, or click the upper-right
corner to turn OFF the entire Plate Map.

Note: Outliers eliminated in this view will not apply to other views, manually omit them in the Plate Map for each
additional tab.

@ . :
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Turn ON/OFF Assay Well(s):

By default, all assay wells are turned ON and Wave includes all assay wells in the
graphical data displays. Assay wells that are included in the graphs and in the
rate/error calculations have a white background (see image to right).

125.37

Turn OFF an assay well from the rate calculations and graphs by clicking on the e
individual well. Assay wells that are turned OFF from one analysis view are not 125.57
removed from additional analysis views.

Exclude Assay Well(s) from Data Export:

When exporting data to GraphPad or a Report Generator, create an ‘Outlier’ Group (Modify >
Groups/Conditions) and assign outlier wells to this group (Modify > Plate Map) to remove these
wells from the groups in the data export from Wave.

Alternatively, the user may unassign these wells (Modify > Plate Map), which will remove the
wells from the rate calculation visible on the current tab view as well as assign these wells to an
‘Unassigned’ group when exporting data from Wave to Excel or GraphPad.

Bar Graph

Individual rate measurement data is displayed in Group mode (average) as bar charts below the Plate
Map. Use the Display: drop-down menu to change the rate data display from Group (average) to Well
(individual well) mode.

7&
Display: Qroup - ;{]

200

150

100
50
0

Bar Charts can be useful for displaying group data to see differences between a control group and
experimental treatment groups for a specific rate measurement. Displaying data in Well mode provides
a simple data display for outlier identification for each group.
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-
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Group Details

The Group Details located below the kinetic graph or OCR vs. ECAR scatter plot functions as:

Group Details
. Background . 0 fecp-No Pretreatm... . 0 fecp-No Pretreatm...
Mean: 0.00 | SD: 0.00 Mean: 115.02 | 5D: 2.45 Mean: 186.17 | 5D: 9.43
. 0.5 fecp-No Pretreat... 0.5 fecp-No Pretreat... . 1 fecp-No Pretreatm...
Mean: 137.73 | 5D: 5.58 Mean: 183.13 | 5D: 15.81 Mean: 135.66 | 5D: 2.53
. 1 fecp-No Pretreatm... 2 fecp-No Pretreatm... 2 fecp-No Pretreatm...
Mean: 177.81 | SD: 10.57 Mean: 135.92 | 5D: 20.32 Mean: 185.3% | 5D: 5.63

1. A group legend for the displayed graph data. The group names and group colors shown in the
Group Details correspond with the data displayed on the kinetic graph or scatter plot. To hide a
group from the graphed data, simply double-click the name of the group in the Group Details.
Double-click the hidden group name to unhide the data from the graph.

Note: The mean and standard deviation of hidden groups will change to Mean: 0.00 and Standard Deviation:
0:00.

2. Display group statistics for each group for the selected rate measurement by clicking the
Details button in the upper-right corner of Group Details (average when in Group mode and
error bar value based on type of error bar displayed — standard deviation or SEM). Change the
rate measurement to recalculate and display the average and error bar value for the selected
rate. Wells that have been excluded on the Plate Map will automatically be excluded from the
calculation of the average and error displayed.

@ . :
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Data:

The Data analysis view is a comprehensive data log of every detail about the assay performed. Each
tab in the Data view can be exported to Microsoft Excel. The 7 data tabs in the Data view are
outlined below:

e Group Data: OCR, ECAR, PPR rate data and error values by group for measurement performed.

e Rate: OCR, ECAR, PPR individual well data. No error values displayed.

e [evel Data: Individual well data displayed as Level data — 02 level (in mmHg) and pH raw values.

e Calibration View: Plate map of the outcome of calibration for each well.

The remaining Data view tabs below are used primarily for internal Seahorse purposes, including QC,

validation processes, and Seahorse Technical Support:

e (Calibration: Calibration results in table format or all raw data values.

e Raw: Raw data values obtained during the assay including LED values, temperature at each
measurement and internal LED reference values for the XF¢ / XFp Analyzer.

e Event Log: XF Analyzer instrument serial number, consumable lot numbers used during assay and a
command log for processes performed during assay and whether they were successful or failed.

& Wave 220
nd

To display the Data view, click on Add View + fod View -
choose Data. The Group Data tab is displayed by default when
opening the Data view. The Group Data tab is displayed below:

48 | 57 CHO FCCP Titre CM... E3

B sove |- o Addview - Summary Overvie

Overview v | WBac
pispiay: sy OCR vS ECAR  wone -~
@ Wave 220 -
FCCP Titre
4 | XY CHO FCCP Titre CM... 3 500 XF PhenoGram e
430,
tj Save | v + AddView = Summary Overview Ed ocrvsEcAR Ed Metabolic Switch Ed Data E3 :23 Data 1
M Quick View /i
‘ Group Data Rate Level Data Raw Calibration Calibration View Event Log ] 2;3 :é;?’i /?
| Background Correction == = §‘\ /
[ ]
Measurement GroupName Time OCR OCR Error ECAR ECAR Error PPR PPR Error 3
1 Background 136838 000000 000000 000000 000000 000000 000000 EI
1 0fccp-No Pretreatme 136888 11901935 245016 3458812 376302 6151151 669215
1 0fcep-No Pretreatme 136888 18617457 943237 4691060 418590 8342581 744598
1 05 foep-No Pretreatrr 126828 137.78286 657832 2876586 2.14987 68.94120 560173
1 05 feep-No Pretreatr 136288 18212730 1581133 4517319 374346 80.33500 665737
1 1fecp-No Pretreatme 136838 139565777 293477 4096055 486956 7284424 866003
1 1fccp-No Pretreatme 136888 177.81008 10,6666 4625595 5.46485 82.26158 971869
1 2fccp-No Pretreatme 136888 13991955 2031905 3042989 500513 7012212 206118
1 2fccp-No Pretreatme 136888 189.38515 562960 5008179 246379 89.06545 438161
1 0fcep-No Pretreatme 136288 137.98356 650715 4954662 403265 88.11371 717167
1 Qfccp-No Pretreatme 136838 21532356 2532992 6072268 571238 107.98922 1015890
1 05 feep-No Pretreatr 136888 137.28040 507081 4855989 330483 85.35801 587742
1 05 feep-No Pretreatrr 136838 20043152 2801939 6133898 591863 109.08525 1052569
1 1fccp-No Pretreatme 136888 13458628 493648 4863792 196650 8649767 349722
1 1fcep-No Pretreatme 136888 21923579 649470 6524666 393847 11603456 700417
1 2fccp-No Pretreatme 126828 120.25169 5.08871 4544041 427230 80,8112 759964 >

R —_—
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Sort by Column

To sort the data by a specific column, click on the column header: Measurement, GroupName, Time,

specific Rate or error for OCR, ECAR, or PPR. Wave will automatically sort the data in ascending or

descending order in the selected column.

@ Wave 2.20

A | =¥ cHO FCcP Titre CM... B3

B see |~ + AddView ~  gymmary Overview E4 Data EJ

‘ Group Data Rate Level Data Raw Calibration Calibration View Event Log

| Background Correction
i
Measurement well Group Time PR
7 HoB 2 fecp-No Pretreatme 147 9002741 16010475
7 H10 2 feep-No Pretrestme 414799, 46170120 9312493 16551338
HO fcco-No Pretreatme 41,4799, 457.27439 10349794 18405185

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 will display the average, count,

maximum value, minimum value, and sum for the OCR data.

Measurement Well Group - | Time OCR
Average = 097
Count = 288
Maximum = 10.97
Minimum = -5.48

Sum = 280.05

1 D07 081746 2705

HEE TG

ECAR PPR

| Average
Count
Maximum
Minimum

Sum

1181362

s % 54284

Group the Data by Field

To group the data by field click on a column heading and drag it up to the gray bar. In the following

example, the GroupName heading was dragged to the gray bar.

|5 Wave 220 N
ﬁ‘ <322 New Design Ed | 7. CHO FCCP Titre CM... £
Ceoes 9 == ans
B save - + AddView *  Summary XF Phenogram Ed Overview Ed Data Ed Data E3J
‘ Group Data Rate Level Data Raw Calibration Calibration View Event Log
v Background Correction lormalize
[
GroupName «
#| Background (12 items)
#| Control (12 items)
#| Experimental (12 items)
52

@ . :
Deahorse Bioscience
A part of Agilent Technologies



Wave User Guide

After sorting, expand or collapse the data by clicking on the plus or minus sign to the left of a group.

@ Wave 2.2.0
M | 5% cHo Feep Titre ML B3
B see | o addview - Summary Overview Ed Data E3
‘ Group Data Rate Level Data Raw Calibration
v Background Correction o
[
GroupName =~
@ 0 fccp-No Pretreatments-cho-e 40 (12 items)
Measurement GroupName 4 |Time OCR
1 0fccp-No Pretreatme 1.36888 13798356
2 0 fccp-No Pretreatme 801418 13773255
3 0fccp-No Pretreatme 1466047 13243018
4 0 fccp-No Pretreatme 2142076 4831005
5 0 fccp-No Pretreatme 28.07201 42.21688
6 0 fccp-No Pretreatme 3473040 4579424
7 0 fccp-No Pretreatme 41.47992 41.85933
8 0 fccp-No Pretreatme 4813719 47.28556
9 0 fccp-No Pretreatme 5475103 4172071
10 0 fccp-No Pretreatme 61.51075 2011636
11 0fccp-No Pretreatme 68.18043 17.50855
12 0 fccp-No Pretreatme 74.79965 1684612

Calibration View

‘OCR Error

650715

5.90030

5.95586

7.18628

7.58796

673063

7.55551

7.07760

734756

884748

963321

1013188

ECAR

Event Log

49.54662

4515505

4645604

7214689

70.26317

66.81360

66.69573

6756594

6569315

70.15209

7240834

7001601

ECAR Error

PPR PPR Error
402265 8811371 717167
3.28370 8030374 5.83972
324634 8261742 577329
482819 128.30804 858645
471958 12495802 8309330
437018 118.82131 7771893
451200 11861168 820198
444122 12015826 7.89827
427093 116.82869 759342
518132 12475847 921446
451846 128.77089 821347
402803 12451847 718124

After expanding a group, select another column heading to define the groupings further. In the

following example, the heading OCR is dragged to the grey bar after GroupName.

(@ Wave 220

A | 3¥ cHoFccp Tite cM... B

B sae ~| o Addview -

Summary Overview Ed Data EJ

| Group Data Rate Level Data Raw

| Background Correction jorm

GroupName + 1 OCR =

)| 0 fecp-No Pretreatments-cho-e 40 (12 items)
16.84612 (1 item)
1750855 (L item)
20.11636 (L item)
4172071 (1 item)
4185933 (L item)

(

(

(

®

4221688 (1 item)
4679424 (L item)
4728556 (1 item)
48.31005 (1 stem)
@[ 13243018 (1 item)
@[ 137.73255 (1 item)
137.08356 (1 item)

Calibration

Calibration View

Event Log
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Summary:

The Summary tab is always displayed and is the first tab when viewing an assay result file. The
Summary tab cannot be closed or deleted. The Summary tab provides a place for adding custom
notes or valuable information about the assay performed, appending graphs, charts, and/or plate
maps from other views, or adding details of the Instrument Protocol or Groups/Conditions used in
the assay. The Summary tab is the only location in Wave that supports a print function as well as a
file export to Microsoft Word, Adobe PDF, HTML, or Rich Text format.

@ Wave 220

A | X2 cHO FCep Titre cM... B3

Analyze summary report

Assay Name: CHO FCCP Titre CMST
Project Name:

Project Number:

Principal Investigator:

Run Date: 2/12/2014 6:34 AM

Notes

] sve - o adaview - surmmary | Ovenview 3| [Data £ Quick K3
’;;: ‘fdm AEmE il | = | BB loal .A @ E:' l!.l -» fj = D D
B T el i
geahorse Bioscience

Customize the Summary:

Similar to Microsoft Word, the Summary tab has a fully functional toolbar to edit the content, including:

e Cut, copy, and paste to the clipboard.
e Change the font type, size, text and highlight color, and style.
e Subscript or superscript a character or characters.
e Add bullet points or numbers.
e Insert a table, picture or page break.
& Wave 220
Append
M | 2 cHO FCCP Titre CM... £ figures/graphs
to Summary
B sove - o addView - summary XF Phenogram EJ Overview Ed Data E3
= — | || B [ ] 1. eee m
o (Do T[E T S o= | 02 @ 355 )| [E1T o] <)
B Paste .al| B 7 U~ ghe X X a&; - A - = =85 \'A = g:cii [nient Insert | General Protocol Group Port Print || Word PBF HTML $:£
Clipboard | Font | Paragraph 5 || Pages || Tables | Pictures]| Append | Print | Export |

Editing Tools

Print Summary
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Append Assay Information to the Summary:

Append details from each analysis view in Wave to the Summary tab using the <<< Summary button.

The Summary tab toolbar also displays an Append sections appended to directly add information
contained in the assay design.

]
® 4 | General Information: Append General information to the summary tab. General information
General . . . .
about the assay includes project and plate information.

Example General Information image:

GENERAL Information
Project Information Plate Information Advanced Settings
Project Name Well Volume (ul) Email Notification | Advanced
CHO FCCP Titre CMST 228
Principal Investigator Plated By Email Recipient List
Ben P, email address
Project Number Plated On
01 [selecta date o)
(L
“IT | Protocol Summary: Append the Protocol Summary to the Summary tab. The Protocol Summary
Protocol . . . . .
displays the Mix, Wait, and Measure protocol for each step along with the time and number of

cycles for each measurement.

Example Protocol Summary image:  |PROTOCOL Summary

TOTAL TIME: 01:24:00

Initialization Basal Oligomycin FCCP
O Calibrate 11 Mix: 00:03:00 ) Inject Port: A € Inject Port: B
! Equilibrate: 00:12:00 =~ Wait: 00:00:00 4 Mix: 00:03:00 ' Mix: 00:03:00
Measure: 00:03:00 ~ Wait: 00:00:00 = Wait: 00:00:00
I Mix: 00:03:00 Measure: 00:03:00 Measure: 00:03:00
-~ Wait: 00:00:00 4T Mix: 00:03:00 ' Mix: 00:03:00
Measure: 00:03:00 ~ Wait: 00:00:00 ~ Wait: 00:00:00
4T Mix: 00:03:00 Measure: 00:03:00 Measure: 00:03:00
-~ Wait: 00:00:00 T Mix: 00:03:00 ' Mix: 00:03:00
Measure: 00:03:00 ~ Wait: 00:00:00 = Wait: 00:00:00
Measure: 00:03:00 Measure: 00:03:00

Rot+AntiMycin
) Inject Port: C

' 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

I Mix: 00:03:00

= Wait: 00:00:00
Measure: 00:03:00

R "
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EEE Group Summary: Append the Group Summary to the Summary tab. The Group Summary
Group | displays the number of groups along with the location of each group within the plate map.

GROUP Summary

Plate Map

Example Group Summary image:

._‘
o
-
s
'
[
o
!
w
— -

BEEIEEI

Port Summary: Append the Port Summary to the Summary tab. The Port Summary contains

E-lJ information about the contents of each drug port that were injected during the assay.
ort

Example Port Summary image:

Port B Summary
Volume: 25 pl
B|1/1/1 1 1/1|1/1/1 1B Background Well
2|12/2)2/2/2|2|2(2|2|2|2
333333333333 -
alala a 4 4 alalala a 4 Concentration: 0 uM
Solvent: %
12|22 |3 (&)%) 2 [543
2|2 |2|2|2|2|2|2|2|2|2|2 ®f
ccp
3/ 3/3/33 33/ 3(3/3 33 Concentration: 0.5 uM
Solvent: %
B 4 4 4 4 4 4 4 4 4 4 8B
Fcee
Concentration: 1 pM
Solvent: %
FCcp
Concentration: 2 uM
Solvent: %

Seahorse Bioscience
A part of Agilent Technologies
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Print the Summary:

1. Select the printer to use.

2. Select the pages to print.

3. Select the number of copies to print.

4. Press the Print button to print out the summary.

Export the Summary:

The Summary tab can be exported to 4 different file formats:

e Word

e PDF

e HTML

e Rich Text

Export Summary to alternate format:

1. Click the appropriate icon from the Export section of the tool bar: o B .j ﬂ
y .
2. Browse to the desired file location to save to. e —
Word PDF HTML Rich
3. Type the name of the file in the File name field, then press the Save Text
button.

Modifying Assay Result Files | %o voss -

Each analysis view in Wave contains a Modify button in the upper right-hand corner of the view.
Modify provides a way to add and/or modify assay details after the assay has been completed. Select
the part of the assay to modify from the drop-down list:

[ ] GrOUpS/COI’ldItIOhS i Groups / Conditions

e Plate Map L plate Map
]

e Assay Properties o
e Injections s222f Assay Properties

e Normalization Injections

== Normalization

@ . :
Deahorse Bioscience
A part of Agilent Technologies
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Modify: Groups/Conditions

1. Click Modify and select Groups /Conditions from the dropdown list. Wave displays the same
Groups/Conditions window found in the assay design section of the software. This window
enables any changes to be made to the group conditions for an experiment that has been run,
such as correcting mistakes in the experiment design or entering additional details.

[@veeza0

W | % cHo Feep Titre cM... E3

Groups / Conditions

== Add Injection Strategy|

‘‘‘‘‘‘‘‘‘‘‘‘‘

SR —

2. Once finished editing click Apply in the upper right-hand corner of the window to make changes to
the Groups/Conditions details in the assay result file. Cancel out of this window to prevent any

changes from taking effect

Note: The actual rate values in each well that were captured during the XF assay cannot be changed, only the

Group/Condition naming and details.

Modify: Plate Map

1. Click Modify and select Plate Map from the drop-down menu.
2. The group properties along with the plate map with group assignments will be displayed. Modify the
assay wells and groups the wells are assigned to by first selecting the group name on the left, then

clicking the appropriate assay well on the Plate Map.

3. Click Apply.

Groups / Conditions

@ Wowe 220

=)

WM = CHOFCCP Titre CM... B3

Plate Map

(o (S| [0 o] [(S o] [ S ]
M - Eackground

I ~ 0 fccp-No Pretreatments-cho-s 40
O 0t * ¥ No Pretreatments

Z witme - o chos 2

I~ 0.5 focp-No Pretreatrments-cho-5 40
O o5 fucp * ¥ No Pretreatments

= b v o chosd0

|~ 1 fecp-Ho Pretreatments-cho-s 40
O 16 v o Pratreatmants

Fua

£ dibase

~ 2 focp-No Pretreatments-cho-s 40

O 25cp
£ b

I~ 0 fccp-No Pretrestments-cho-s 60

© Ofecp * % No Pretreatments

[ T T B B R B B B B N S

Seahorse Bioscience
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Modify: Assay Properties

1. Click Modify and select Assay Properties from the dropdown menu. Wave will display the Assay
properties window below:

HHE Groups / Conditions

GENERAL Informatio

Project Information
Project Name
| CHO FCCP Titre CMST

Principal Investigator

| Benp.

Project Number
o1

n

Plate Information
Well Volume (ul)

|| 228
Plated By

Plated On

Advanced Settings

Email Notification | Advanced
|

Email Recipient List

| [setecta date

]
£3

2. Change or add text to:

3.

a. Project Informatio
b. Plate Information
c. Advanced Settings
d. Notes

Click Apply.

Modify: Injections
Click Modify and select Injections from the dropdown menu. Change the label for each compound
injection performed during the assay. The name displayed above each injection line on the kinetic

1.

graph will be updated to reflect the injected compound.

n

@ Wave 2.2.0

2

M 37C CHO FCCP Titre CM... 3

Injections

Change the name of your injections

QOligomycin

FCCP

Rot+AntiMycin

Groups / Conditions

Plate Map

s:5:° Assay Properties
Injections

—— Normalization
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Normalization

Normalization is to scale data such that data from different microarrays can be compared. In some
cases, it is useful to normalize 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. This function is performed 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.

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 Modify and select Normalization from the dropdown menu. Groups / Conditions

B plate Map

B vime220 #3237 Assay Properties

AN | A .

. CHO FCCP Titre CM... £ L
(MBS Injections
Normalization

“i= Normalization

Normalization Unit:

2] Select Al 1 [ Paste 1

Normalizaticn Values

1 2 3 4 5 6 7 8 9 10 11 12

ECIEES

=[o]

3. Click Select All to select all of the wells in the normalization plate map.
4. Click Paste.

Note: This will paste the data from the clipboard into the normalization grid. Check the numbers in the grid to be sure they are
correct. Data can also be entered manually by selecting a well in the grid and typing in the value.

5. Click Apply.

Note: A Normalization Unit must be entered in the field at the top of the screen to apply normalization data to the kinetic
measurements. This unit will then be displayed in the Y1 axis title on the kinetic graph when normalization is selected. For
example, type “ug Protein” into the Normalization Unit field, and normalized OCR will be displayed on the kinetic graph as
“pmol/min/ug Protein”.

@ . :
Deahorse Bioscience
A part of Agilent Technologies
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Enter normalization values manually:
1. Click Modify and select Normalization from the dropdown menu.

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

W' Normalize

Export Data to Microsoft Excel

To use a Seahorse XF Report Generator, an Assay Result file must first be exported to Microsoft Excel
from Wave (Desktop or Controller). Use Wave to add or customize the details of the Assay Result file or
exclude outliers then follow the steps below to save the Assay Result file in a Microsoft Excel file format:

Groups / Conditions

Plate Map

:2 Assay Properties

o Injections

== Normalization

After data has been normalized, the Normalize checkbox will become active on all analysis tabs To
toggle ON/OFF using the normalization data to recalculate the kinetic rates in the plate map and on
the kinetic graph or scatter plot, click the checkbox on and off.

Press the downward-pointing arrow on the Save button (upper-left corner of Wave).

2. Select Save as and choose location to save Excel file.

@@ Save Assay ﬂ
p_ -—'ulv'_l-n S —
uu | .« Microsoft » Windows » Libraries » Documents » Software » Wave » Wave Files - | 5 | Search Wave Files yel |
Organize » New folder == = .@.
@ OneDrive Documents library =
=l Recent Places Wave Files ge by:  Folder
5 Libraries Mame Date mcdvifiad Type Size it
=] Documents § CHO FCCP Titre CMST XFed6 (2) 10/3/2014 11:03 AM ~ Wave A 624 KB
J’ Music 8 092413 XFO6 eP4 MDA-MB-231, HCT116 5% for CoCI2 parallel M5...  9/30/2014 2:48 PM Wave 435 KB =
Il My Assays 3 B! ECAR View Test 9/29/2014 11:34 AM ~ Wave s 624 KB
| Pictures B 02 Test 9/22/2014 1:59 PM Wave Assay Results 164 KB )
H videos B XFe2aHyposxia 9/22/2014 1253 PM  Wave A 164 KB
! CHO FCCP Titre CMST XFed6 9/22/201411:36 AM ~ Wave 623 KB
1% Computer B Smoke2 1 0.130_XFe24 9/18/2014 3:18 PM Wave 118 KB
& o5 8! XFp Mito Stress Test Results 9/10/2014 11:33 AM  Wave 468 KB
& thermogenic (\\t 8] HEK293 Cell No and Oligo Opt GST 8/27/2014 1:28 PM Wave 469 KB
5# Shared (\\thmsrc = 8/ HepG2-Mito Stress + treatments 8/26/2014 4:04 PM Wave 515 KB i

File name: CHO FCCP Titre CMST XFeS6 (2)

-

Save as type: [As.say Analyze

v]

Assay Analyze

* Hide Folders

GraphPad Prism (*.pzfx)

Assay Design
Excel 2007,/2010 (*.xlsx)

61

3. Click the drop-down Save as type: and select Excel 2007/2010 (*.xlsx).
4. Click Save.
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Export Data to GraphPad Prism 6*

*Note: Wave export compatibility has been validated using GraphPad Prism 6.

1. Press the downward-pointing arrow on the Save button located in the upper-left corner of Wave.

2. Select Save as and choose location to export the GraphPad file.

@D Save Assay
- . =

[

3. Click the drop-down Save as type: and select GraphPad Prism (*.pzfx).
4. Click Save.

GraphPad Data Views
GraphPad will automatically export the raw data for OCR, ECAR and PPR

| .. % Microsoft » Windows » Libraries » Documents » Software » Wave » Wave Files - | +3 | | Search Wave Files pel |
Organize « Mew folder b @
#& OneDri - F
8 Dnelive Documents library Anangeby: Folder +
1=l Recent Places Wave Files :
= Libraries | Mame Date mnd‘ified Type Size s
[] Documents & CHO FCCP Titre CMST XFed6 (2) 10/3/201411:03 AM  Wave Assay Results 624 KB
& Music [ 092413 XF96 P4 MDA-MB-231, HCT116 5% for CoCI2 parallel MS...  0/30/2014 348 PM Wave Assay Results 435 KB =M
il My Assays = [ ECAR View Test 9/29/201411:34 AM  Wave Assay Results 624 KB
[=] Pictures B 02 Test 9/22/20141:59 PM Wave Assay Results 164 KB W
B videos & XFe24Hypoxia 9/22/201412:53 PM  Wave Assay Results 164 KB
[ CHO FCCP Titre CMST XFed6 9/22/201411:36 AM  Wave Assay Results 623 KB i
1% Computer [ Smoke2 1 0130 XFe24 9/18/2014 3:18 PM  Wave Assay Results 118 KB
& o5 [ XFp Mito Stress Test Results 9/10/201411:33 AM  Wave Assay Results 468 KB
5 thermogenic (\\t & HEK293 Cell No and Oligo Opt GST 8/27/20141:28 PM  Wave Assay Results 469 KB
5 Shared (\\thmsre = [ HepG2-Mito Stress + treatments 8/26/2014 4:04 PM  Wave Assay Results 515 KB il
File name: CHO FCCP Titre CMST XFeB6 (2] -
Save as type: [Aﬁsayﬁmalyze V] U
Assay Analyze
Assay Design f
“ Hide Folders Excel 2007/2010 (*xlsx)
GraphPad

into the GraphPad analysis file (.pzfx). The image below shows the three
options to view raw rate data in GraphPad.

E|L]__ﬂ Data Tables
. ..[Z] OCRData
ECAR Data
PPR Data

Raw data view in GraphPad:

B GrophPed Prsm - ICHO FCCP Tre CMIST X736 21 peteOCR Dual
T Fie ESt View Inen Change Amange Window Hep

Pam Fia hest  Unde Cissoma Avaipis Coange oot Orme  Wia Tea
g D-8 ¢ - 2L keh a3 ﬂ A
BT e X e Ee Y = T g
+ @ Family Cor Group A Group B Group C
A Search ot XY [Time (minutes| 0 fecpo Pretreatments-cho-s 40 05 fecpNo Pretreatments-cho-s 40 1fccpo Pretreatments-cho-s 40
& ,;..;;n:;‘ X AV AV | AV AV [ AYS A6 BYi | BV BYi [ Bva BYS | 8ve i | wm ¢ I ¥ =0 bV
8 ECaRom 1 [Teie |1.368878 120633%00 121388700 119815600 117.995500 115263000 137.339600] 139.254700 148579000, 136481600 128027400, 137.014700] 143676700 136865200 143046900 138219500 137663100 138 575300 127.984500
) PPRDsts 2 BO14175 116976800 119.926700 118732800 114.270900 112398900 134260700 134697900 142651000 132160800 126096600 131371800 138338800 134868100 139.580100 135750200 133975600 133733400 125555500
i nfo 3 Title 14660470 109547800 114421600 114.061300 108 960600 106 217900 127335700 129318200 135692600 126979800 120 850400 1266235000 129553800 128283500 135837100 128576100 126817200 127 307400 117 273800
gx:z’“"""" END 21420760 42975060 436970 42917360 45034820 45591400 46542400] 46103310 50589510 46501500 45741790 44351470 4BTTI60 54842270 4BOSET0 42729730 46500730 47427110 40329770
L T Gaphs Ex 28072010 37.006970 37584370 36845630 38526480 38679490 41317050 40691020 44060010, 39581070 39260850 38646070 41429100 49703670 42658560 38297650 30693840 39766900 34810320
OCRData 6 34730400 41421080 41244600 42381420 44702220 43544590 ATOATI90 44563310 49188770 44722270 43833320 44063640\ 46671990 51158520 49192640 44402560 44839290 44 654310 40096780
1Q ECARData [ 7 [7 41479920 35889650 36510680 37430860 37677750 34.805770) 219640600 253671600 249 346500 231630200 229485000, 246.867800| 268568400 265013200 289.956700 273802800 276641800 270653100 272541700
i PPROxs 8 48137190 41484550 42708670 42105690 44085420 42397090 197904900 217473900 212 143900, 205342600 196639000 212036100 233.002400 237130600 244412900 245799100 241925900 239.727700| 273273300,
W Loyouts 9 54751030 35953180 33634420 38712130 38706320 36431680 184422900 195 118000 194 745000, 189 084500 161475300 194261300( 218871700 221467000 224351900 231214100 223834100 222 109000] 264 196700
I 61510750 16919570 20002830 15.106970 16.939630 18247830 27737720 2677970 32952350, 23978990 26173940 23864590 21994230 31197620 25549520 19473790 22795730 25966450 17626350
" 68180440 1633260 17011950 13618160 14181470 15272920 25780830 26172870 31419600] 21189820 24863030 20616330 21204740 28842540 26663390 19933680 21395300 24504400 18950460
12 74799660 14177230 15626860 13460830 14064160, 15158540 25081910) 25526790 310973200 20356600 23495600 192699200 19550450 29974750 25834830 17357740 20616670 22892960 19 336810
o
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Wave User Guide

GraphPad Kinetic Graph Views

In addition to raw data, GraphPad also exports the OCR, ECAR (and PPR) kinetic graphs. Select the

graph/rate to view or edit from the list on the left-side of GraphPad. ElLu Graphs

 i{] OCR Data
-|l£] ECAR Data

GraphPad will show the appropriate graph based on the selection above:
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Note: Excluded wells and normalized rate data does not export from Wave Controller or Desktop. See sections on
removing outliers and normalization for more information.
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