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Introduction

1. Introduction

Biacore® T100 is a high performance system for analysis of
biomolecular interactions, based on Biacore’s surface plasmon
resonance (SPR) technology. The Control Software supplied with the
system offers easy-to-use wizards for assay development and common
applications together with flexible facilities for designing custom
analysis methods using a graphical interface called Method Builder.
Results are evaluated in separate Evaluation Software designed for
efficient and flexible evaluation, with dedicated functions for common
applications.

This Handbook describes in detail how to use the Control and
Evaluation Software.

1.1 System overview

Instrumentation in the Biacore T100 system is described in full in the
Biacore T100 Instrument Handbook. Important features relevant to
software operation include:

e Biacore T100 supports simultaneous analysis in up to four flow
cells connected-in series. The flow, cells are arranged in pairs (Fc1-2
and Fec3-4) with minimum dead volume between the flow cells in a
pair to provide accurate reference subtraction.

e The sample compartment accommodates one microplate (96- or
384-well, regular or deep-well capacity) and one reagent rack for
reagent vials. A combined sample and reagent rack can be used in
place of the separate microplate and reagent rack.

e Material that binds to the sensor surface during sample injection
can be recovered in a small volume of liquid for further analysis by
e.g. mass spectrometry.

e The temperature in the sample compartment is controlled separately
from the analysis temperature, allowing samples to be kept at one
temperature while analysis is performed at another. Samples
equilibrate to the analysis temperature during injection into the flow
cell. The analysis temperature can be varied during a run.

e The system includes a buffer selector valve, allowing analysis to be
performed in up to four different buffers in the same unattended
run.

Biacore T100 Software Handbook 1
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Introduction

1.2 Support for use in regulated environments

Support for use in regulated (GxP7) environments is provided in an
optional package that adds appropriate functionality to the Biacore
T100 software. Functions for GxP support are described in a separate
Biacore T100 GxP Handbook. Descriptions of software in the current
Handbook apply to installations with and without the GxP package
unless otherwise stated.

1.3 Associated documentation

Biacore T100 Instrument Handbook describes the instrumentation in
the Biacore T100 system, with instructions for operation, maintenance
and troubleshooting.

Biacore T100 GxP Handbook describes functionality added with the
optional GxP package, together with some recommendations for using
the system in a regulated environment.

Other general handbooks and documentation describing the
technology are available from Biacore. Information may also be found
on the Internet at www.biacore.com.

1 GxP is used as a generic abbreviation for GLP (Good Laboratory Practice),
GMP (Good Manufacturing Practice) and GCP (Good Clinical Practice).

Biacore T100 Software Handbook

Version AB



Control Software

Biacore T100 Software Handbook 3

version AB



Biacore T100 Software Handbook

Version AB



Control Software — general features

2. Control Software — general

features

2.1 Operational modes

Biacore T100 Control Software offers three modes of operation:

e Manual run provides interactive control of the instrument

operation, executing commands singly as they are issued. This mode
is most useful for ad hoc experiments involving one or a few
injections, such as testing the response obtained from injection of a
single sample.

e Application wizards provide guidance in setting up experiments for

assay development and execution. Separate wizards are offered for
different purposes such as ligand immobilization, concentration
determination or measurement of kinetic constants. Each wizard
consists of an ordered series of dialog boxes; ensuring that the
essential features of the application setup are correctly defined.

Methods provide greater flexibility (and conversely less guidance) in
setting up applications, allowing customized applications that are
not covered by wizards. Methods are defined in a graphical
interface called Method Builder, which is designed to provide full
flexibility in . method definition while retaining a simple interface for
running assays based on established methods. Application wizard
templates may be opened in Method Builder to provide a starting
point for further refinement of application setup. Predefined
methods are also provided by Biacore as help in defining methods
for selected purposes.

Each of these modes of operation is described in more detail in the
following chapters.

Biacore T100 Software Handbook S
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Control Software — general features

2.2 User interface

The main screen in the control software is divided into 5 main areas
with a separate event log window:

Menu and toolbar

RU anti-beta2micro

Event log

5000

Sensorgram window

0000

Response

45000

40000

17600 Temperature: 25,00 C
35000

30000

m am &0 a0 1000 1200 1400 1800 1800

] Tine | Window]_AbsFesp| 5D | LRSD Slope | Reliesp] Baseine
2220 5 396 02 001 001 00 ¥

7 5 38 013 003 007 248
5 E073i4 180 007 080 143876 Wo
5 47140 003 003 001 902 No

Report point table

Keyword table

Status bar

Sensor chip: M5
Rt 25 °C set: 25°C  |Running standby] remainin g tie: 3.4 days

Sample compartment temperature -

e The menu and toolbar provide access to control commands

e The sensorgram window displays the sensorgrams for the current
run or the currently open file

o The report point table lists report points for the currently displayed
cycle. Report points are defined automatically: custom report points
can also be added in methods.

e The keyword table lists keywords for the currently displayed cycle.
Keywords are defined automatically in wizard runs, or in the
method for method runs.

e The status bar displays the instrument status, including the
temperature of the detector and the sample compartment and the
type of chip docked.

|| . e The event log records settings at the start of the run and instrument

¢ control events during the run. The event log is displayed in a
separate window, opened by clicking on the Event Log button at the
right of the toolbar.

6 Biacore T100 Software Handbook
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Control Software — general features

2.2.1 On-line help

On-line help is available at any time from the Help menu. Context-
specific help for dialog boxes is provided through Help buttons in the
boxes.

2.3 Basic operation

[Fie

OpenfMew Wizard Template. ..
OpenfMew Method. ..

Open... Chrl+O
Close

Save Chrl+5
Save As...

Print...

Properties. ..

<Recently used files>

Exit

Biacore T100 Software Handbook
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2.3.1 Selecting cycles and sensorgrams

During a run, the current cycle is displayed by default. You can choose
which cycle to display in the Cycle selector, but the display will revert
to the current cycle when a new cycle is started. For a completed run,
choose which cycle to display with the Cycle selector in the toolbar:

I:_l,lcle:|13 vI Curve:

The Curve selector determines which curve in.the cycle is current.
Options in the View menu (Section 2.3.4) control which curves are
displayed:in the sensorgram window.

Subtracted Fe=31

2.3.2 File menu

The Open/New options for wizard templates and methods create new
wizard templates and methods, and open existing templates and
methods for editing or for starting a run.

Open opens result files. Most result files just display the sensorgrams
and tables. Files from immobilization and regeneration scouting
wizards also display a summary window showing the results of the run
(see Sections 4.3.2 and 4.4.1).

Print prints a hard-copy of the results. Select the printer to use and
check the items you wish to print.
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Pt x|

Frirter
’7Printer:

¥ File Properties SRR
I= | it Trai o i
&% Current Cycle
I~ wizard Template ® G
¥ ‘wizard Results Al cycles

™ Include event log for cycles

Help | Cancel

Sensorgrams will be printed as follows:
None No sensorgrams will be printed

Currentcycle  The current cycle will be printed with the
View:Show... setting and scale as shown on the

screen.
Range and Multiple cycles will be printed. For Range, enter a
All cycles range or cycle numbers separated by commas (e.g.
4-16,19,22).

All curves will be included in each cycle regardless
of the View:Show... setting. Sensorgrams will be
printed at full scale unless the Lock Scale box is
checked in the sensorgram window, in which case
the current scaling will be applied to all cycles
(with this setting, some sensorgrams may appear to
be empty).

Note: In order to maintain report layout, the print orientation is
fixed regardless of the printer settings in Windows.

Properties shows detailed properties of the currently opened run,
including the properties of the sensor chip used in the run.

When you close the software with Exit while the instrument is still
switched on, you may choose to shut down the instrument for a shorter
or longer period if required.

8 Biacore T100 Software Handbook
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Delete. ..

Exit Software E

YWhat do ywou want to do with the instrument?

{* Leave instrurment in skandby mode
" Shuk down instrument For a long berm period

= Exit the software

This leaves the instrument in standby mode For up ko 4 days.
Flushes the IFC and Flow cells with buffer at a law Flow rate,

The software will be shut down as soon as the standby procedure has been
started,

Help | et = I Cancel

2.3.3 Edit menu

Options in the Edit menu allow you to add, edit and delete report
points. Report points are created automatically and are used in various
evaluation contexts. You should in general-avoid editing or deleting
report points that are created automatically.

Editing operations for report points in the Control Software may be
applied to single curves or to all curves in the current cycle. Note that
editing operations are not applied to multiple cycles.

Report points created in the Control Software cannot be edited in the
Evaluation Software. The Evaluation Software offers functions for
creating and editing custom report points that can be applied to all
cycles in the run in a single operation. This is usually preferable to
adding report points in the Control Software.
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[view
Chip Properties
Title. ..
Scale. .
Adjust Scale
Unzoom Chrl+U
v Reference Line 3]
Baseline F9

Shaw Cnly Current Curve
Shaw Curves of Same Type
Shew All Curves

<

Ewvent Log
‘Wizard Template. ..
Motebook, ..

‘Wizard Results., .. Chrl+R.

Sensorgram Markers. ..

10

2.3.4 View menu

Chip Properties opens a dialog box that displays the properties of the
currently docked sensor chip. The Ligand column is empty for flow
cells that have not been used, and shows [Blank] for flow cells that
have been prepared as a blank reference surface by activation and
deactivation. The text [Incomplete results] indicates that the
immobilization run was interrupted (by for instance user intervention
or power failure) before it could be completed.

Chip Properties x|
Chip id: Chip Iot no: First use date:
050915-03nn:12004 20050915
Chip IFC type:

CM4 IFE105
Flow cell e Ll TRt Ligand Result file
Fe=1 2006-02-09 z438.6 Artibzm C:\BIA Users\Immobilizationy060209- 1. blr
Feez 2006-02-08 [Blank] C:iB1A UsersiTmmobilization|060205- 1. Bir
Fc=3 2006-02-14 5532.2 Anti-bzm C:iBIA Users\Immobilization060214- 1. blr
Fo=dt 2006-02-14 [Incomplete results] CHBIA UsersiImmobilization\060214-1.blr
Help

Properties for the sensor chip used in a currently open run may be
found under File:Properties (Section 2.3.2).

Title sets a title in the sensorgram window. The default title is the assay
step name.

Scale sets the scale of the sensorgram window:

¥ Az Scale W Az Scale
[ &uto scale

v &uto scale
Mir: ID Hir: |3DDDD
Maw: |1SDD & I?DDDD

Help | ok |

Cahicel |

If you set Auto scale, the scale will be adjusted if necessary to
accommodate the full data range of the currently displayed cycle.
During a run, the scale is adjusted at intervals as more data is collected.
Check the Lock scale box in the top right corner of the sensorgram
window to lock the scale to the current settings.

Adjust Scale sets the scale to the full data range. This will not affect the
Auto scale setting in the Scale dialog. Adjust Scale overrides but does
not turn off the Lock scale setting.

To scale the sensorgram display interactively, drag with the cursor over
the area to be scaled. Double-clicking in the display or choosing
View:Unzoom restores the previous zoom setting.

Biacore T100 Software Handbook
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Run

M anual Run...

wiizard. .
tethod...

Reference line toggles display of a movable vertical line in the
sensorgram window, together with a separate small window that
shows the response and time coordinates at the reference line for the
current curve. Use the Curve selector in the toolbar (see Section 2.3.1)
to set the current curve. Drag the reference line to move it. When the
reference line is displayed, choosing Baseline sets a baseline at the
current reference line position, and the coordinates window shows the
response relative to that baseline.

The options Show Only Current Curve, Show Curves of Same Type and
Show All Curves control which curves are displayed in the sensorgram

window. Curve types distinguish between unsubtracted and reference-

subtracted curves.

Choose the Event Log option or click on the Event Log button at the
right of the toolbar to display the event log window.

Choose the Wizard Template or Method options to display the wizard
or method definition for the run. You can edit the definition and save it
as a new wizard template or method. You cannot however change the
original definition that is saved together with the result file.

Notebook opens a notebook window where details of the run may be
recorded. The notebook is only available during a run or for a
completed result file.

For immobilization and regeneration scouting wizard runs, the Wizard
Results option opens a-window showing the results of the run. All
other runs are evaluated in the Evaluation Software.

Sensorgram Markers controls display of report point and event
markers and labels in the sensorgram window.

2.3.5 Run menu
The options in the Run menu are used to start the different types of
runs (see Chapter 3 and Sections 4.1.2 and 5.9.7).

Biacore T100 Software Handbook 11
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Tools

Prime. ..
Shutdown. ..

Biacore T100 Evaluation Software

Standby...
Stop Standby

Eject Rack
Rack Ilurnination

<

Insert Chip..
Eject Chip...

Set Temperature. ..

Preferences...

More Tools, .,

12

2.3.6 Tools menu
Options in the Tools menu control instrument operations outside the
context of runs.

Prime flushes the flow system with fresh buffer. There is an option to
include Prime at the beginning of each wizard- or method-based run.
Use the menu option when you want to flush the system at other times
(e.g. before a manual run).

Shutdown starts the procedure for shutting down the instrument for
long periods of time (more than 4 days). The procedure displays
necessary instructions on the screen. Details of the shutdown procedure
are given in the Biacore T100 Instrument Handbook.

Standby puts the instrument in standby mode, which maintains a low
buffer or water flow through the flow system for up to 4 days. Leaving
the instrument in standby mode when not in use is generally
recommended. The instrument is automatically put in standby mode at
the end of a run. Use the menu option if standby has been stopped and
you want to restart it.

Stop Standby stops standby mode.

Eject Rack ejects the rack tray from the sample compartment. The rack
may be ejected during setup for wizard- and method-based runs, and at
any time during a manual run. Use the menu command when you want
to eject the rack-at.any other time.

WARNING!

The rack tray automatically moves into the instrument 60 seconds
after it has been ejected. A timer in the dialog indicates when the
rack tray will be automatically moved into the instrument.

Rack lllumination switches the blue illumination in the sample
compartment on or off. The illumination helps you to see in the sample
compartment but does not otherwise affect instrument function.

Insert Chip and Eject Chip are used for docking and undocking the
sensor chip respectively. More details are given in Chapter 3 of the
Biacore T100 Instrument Handbook.

Set Temperature sets the sample compartment and analysis
temperature. More details are given in Chapter 3 of the Biacore T100
Instrument Handbook.

Preferences controls aspects of file storage and data import (see
Section 2.4).

Biacore T100 Software Handbook
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Scale. .

Copy Graph
Export Curves. ..

aridiines. ..

More Tools provides access to maintenance, test and service tools.
Details are given in Appendix B of the Biacore T100 Instrument
Handbook.

2.3.7 Right-click menus
Right-clicking with the mouse in some windows opens context menus
specific for the window.

Sensorgram window
Scale opens the same dialog as the View:Scale option (Section 2.3.4).

Copy Graph copies the sensorgram window exactly as displayed to the
Windows clipboard. Use this option to insert a copy of the sensorgram
window into other programs such as presentation software.

Export Curves exports data for the currently displayed curves to a text
file. Entire curves are exported regardless of the scale of the display.
The exported data includes report points and event marker times if
these are displayed in the sensorgram window. See Appendix A for
more details of the export format.

Gridlines toggles display of gridlines in the sensorgram window.

Report point table
The right-click menu options for the report point table correspond to
the Edit:Report Points menu options.

Notebook
Right-click menu options in the notebook represent standard Windows
editing functions.

Biacore T100 Software Handbook 13
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2.4 File storage

14

2.4.1 Wizard templates and methods

Wizard templates are saved in files with a file name extension .bw**,
where ** represents an abbreviation that identifies the wizard (e.g. a
wizard template for concentration analysis has the extension .bwConc).

Methods are saved in files with the file name extension .Method.

Note: The extension will not be displayed if the default setting Hide
file extensions for known file types is selected in the Windows
Explorer folder options. Turning this setting off can help you
to identify file types in dialog boxes.

Templates and methods may be saved in any location. A folder
structure under the default location as specified in Tools:Preferences is
however recommended, since files in this location are handled
preferentially in the Open/New dialog boxes for wizards and templates
(see Section 4.1.1).

Click on the browse button to change the folder setting.

2.4.2 Result files

Results are saved in files with the file name extension .blr. Result files
from wizard- or method-based runs contain a copy of the wizard
template or method as well as the results of the run.

Biacore T100 Software Handbook
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3. Manual run

Manual run allows you to control a run interactively. All settings
except temperature and choice of microplate and/or reagent rack can
be changed during the run. Commands are placed in a queue if the
instrument is busy when a command is issued: queued commands that
have not yet been started can be edited or deleted from the queue.

The results of a manual run are saved in a normal result file, and can
be evaluated in the Evaluation Software. There are however no
predefined keywords associated with the run, and the results cannot be
evaluated with the tools for concentration, kinetics/affinity,
thermodynamics or affinity in solution.

3.1 Preparing for a manual run

3.1.1 Instrument preparations

The integrated instrument preparation steps that are included with
wizard- and method-based runs are not supported for manual run. The
instrument should therefore be prepared using options from the Tools
menu.

1. Dock the chip that you want to use, and immobilize ligand on the
surface (see Section 4.3.2) if this has not already been done.

2. Choose Tools:Prime to flush the flow system with fresh buffer.

3. Choose Normalize from the Maintenance Tools section of
Tools:More Tools if the detector has not been normalized since the
chip was docked. (In many cases, the detector will have been
normalized in connection with ligand immobilization. However,
you may need to perform the operation again if the chip has been
undocked and re-docked after immobilization.)

4. Choose Tools:Set Temperature and set the analysis and sample
compartment temperatures. Wait until the analysis temperature is
stable (as shown in the status bar) before starting the run.

5. DPrepare your samples and reagents in the microplate and/or
reagent rack. Note the rack positions and volumes of samples that
you prepare: there is no software support in manual run for
identifying samples or monitoring the volume of liquid in the
autosampler positions. You insert the samples as part of the
starting procedure for the run. You can also add samples during
the run.

Biacore T100 Software Handbook 15

version AB



Manual run

3.2 Starting a manual run

Choose Run:Manual Run to start a manual run.

T Manual Run

—Flow

I?—_ Flaw rate: |ﬁ [l min]

—Flow path

o E\ Flows path 1
o E\ Flows path 2
o E\ Flows path 3
o E\ Flows path 4

Dietection in flow celliz]: 1.2.3.4

Reference
subtractior:

(o E\ Flows path 1-2 Inone 'l
(o \g\ Flowe path 3-4 Inone 'l
& Flowpath 1234 [2143 =]

Help | Eject Fack |

I Feagent Rack 2

O 08280
Sl )
Q 90

I 96 Well Microplate

2O0Q00000)
nOOQOOO00
OOQOOO00)
cO0O0Q0000)
00000000
00000000
s OO0Q000O0)
00000000
00000000
*OO0Q0000)
00000000

RIPYPPYY

Start |

Cloze |

Choose the initial settings for flow rate and flow path with reference
subtraction. You can change the flow rate at any time during the run.
You can change the flow path at any time: during a cycle, the available
options are restricted by the choice made when the cycle is started.

Choose the rack and microplate settings. These will apply throughout
the run and cannot be changed.

Click Eject Rack to eject the rack tray so that you can load your

samples.

Click Start to start the run. You will be asked to specify a result file
name before the run actually starts.

16
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3.3 Controlling a manual run

Control the manual run from the command buttons in the main
window or the options in the Command menu:

[ Biacore T100 Control Software - [manual-FrMa.bir] =] B3
=1 File Edit view Commsnds Run Tools Help =1 x|
= ? .l ‘ + | k, Aa=N I Cycle: |1 j Curve: |7Sensorgram Fe=1 j J M

f'gl ﬁ'ﬁl il EI R§3340 _ I Lock scale
ll @l )El i'Cllﬂ

¥ 21 New Cyele 30 21 43
v = Flow 30 33320

33310 + /

33300

33330 7

Response

33290 -

33280 -

320 t t t t t t t t t i
i} 10 20 30 40 a0 B0 7o a0 an 100
Time =

| Fc| Time | ‘Window | AbsHesp| SO LF\SmﬂDpe\ RelResp | Baseline | Kewwords incycle 1| Yalue

Flawe 30 Flow path: 1,.2.3.4 4 | LI
Onling = Cok1 Temperature:24,999C Running manual rar. ..
Sample 5mnartmant t;mperatura - currentzzs eQ  sBl: 25%°C A

Commands are executed immediately if the instrument is idle. With a
few exceptions (noted in the detailed descriptions below), commands
issued when the instrument is busy are placed at the end of a queue.
The queue is listed in the left-hand panel, with commands that have
been executed in gray text and those that are pending in black text.
The command currently being executed is marked with a “working”
icon.

Right-click on a pending command for a menu with options for:

editing the command
inserting a new command before the selected command (you choose
the command to insert from a dialog box)

e deleting the command

You can also use the right-click menu to copy selected command or
commands and paste them elsewhere in the queue. The Copy function
works with both completed and pending commands.
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Flow rate
Sets the flow rate to a new value.

Flow path

Changes the flow path. During a cycle, you can only select a flow path
within a range allowed by the setting chosen when the cycle was
started (for example, if the current setting is Flow path 1-2, you cannot
extend it to Flow path 1-2-3-4).

Sample inject

Injects sample. Choose the position from which the sample will be
taken and specify a contact time. Positions that can be chosen are
determined by the rack settings in the manual run start-up dialog.
Make sure that the chosen position contains enough sample for the
injection. The required volume for the specified contact time is
indicated in the dialog box.

Regeneration inject

Injects regeneration solution. Choose the position from which the
solution will be taken and specify a contact time. Positions that can be
chosen are determined by the rack settings in the manual run start-up
dialog. Make sure that the chosen position contains enough solution
for the injection. The required volume for the specified contact time is
indicated. in the dialog box.

Check High viscosity solution if your regeneration solution has a
relative viscosity higher than about 3 (corresponding to about 35%
glycerol or 40% ethylene glycol at 20°C). This will adjust the injection
procedure to ensure correct handling of viscous solutions, and will
limit the maximum contact time that can be specified.

Wait

Inserts a Wait command in the queue, causing the instrument operation
to pause for the specified time period. Buffer continues to flow over the
sensor surface during the Wait period and data collection continues.

Eject Rack Tray
Ejects the rack tray so that you can load more samples. Do not change
the type of microplate or reagent rack on the tray.

This command is inserted immediately after the command currently
under execution, rather than at the end of the queue, so that the rack
tray will be ejected as soon as the current command is completed. If
you want to place the command later in the queue, use the right-click
menu in the queue panel to insert the command at the appropriate
place.
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WARNING!

The rack tray automatically moves into the instrument 60 seconds
after it has been ejected. A timer in the dialog indicates when the
rack tray will be automatically moved into the instrument.

New Cycle

= | Starts a new cycle. You can choose a new flow path and reference
subtraction setting for the new cycle, independently of the setting in the
current cycle.

Stop <command>

ﬁl Stops the command currently being executed. The icon changes to
show the command that will be stopped, or is gray if the current
command cannot be stopped (e.g. it is not possible to stop an Eject
Rack Tray command).

Stop Run
I I Finishes the run.
[ |

Pause Run
I Pauses the run until a Resume Run command is issued. Buffer
continues to flow over the sensor surface while the run is paused.

Resume Run
N | Resumes a run that is paused.

Add report point
B Adds a report point to the sensorgram.

Help
El Displays help for the manual run.
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3.4 Ending a manual run
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To end a manual run:

1.

Issue a Stop Run command. The command will normally be
placed at the end of the queue. If you want to stop the run before
the queue is completed, use the right-click menu in the queue
panel to delete commands from the queue or to insert the Stop
Run command in the appropriate position.

Choose Tools:Eject Rack to eject the rack tray and remove your
samples and reagents.

Choose Tools:Eject Chip to undock the chip if desired.
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4. Application wizards

Application wizards guide you through the procedure of setting up
common applications, with recommendations and settings based on
Biacore’s expertise in the field of SPR-based interaction studies.
Wizards are an ideal starting point for inexperienced or infrequent
users, since they offer a structured sequence of settings that covers all
essential aspects of the assay in question. Wizard settings can be saved
in templates for later use. Advanced users can open wizard templates in
Method Builder for more flexible assay design (see Chapter 5).

4.1 Wizard templates

An application wizard consists of a series of dialog boxes that takes
you through the steps in setting up the application. Settings in the
dialog boxes may be saved in wizard templates, so that opening a
template will present the saved settings in each dialog box.

Normally, a wizard template is saved when all steps have been defined,
so that the template represents a complete assay definition including
sample details if desired. If a wizard sequence is closed before reaching
the last step, however, you are given an opportunity to save the
template, which will then contain settings as far as they have been

defined.

4.1.1 Creating and editing wizard templates

To create a new wizard template or edit an existing template, choose
File:Open/New Wizard Template and select the type of wizard in the
dialog box. Click New to create a new template, or navigate to the
folder where your template is stored, select the template and click Open
to edit an existing template.

The top-level folder for wizard templates is defined under Tools:
Preferences (see Section 2.4). You can navigate between subfolders
under the top level in the dialog box, but you cannot access files
outside the top-level folder from within the dialog box. Click Browse
to navigate freely in the computer file structure and open wizard
templates stored in other locations.

Note: The Open/New Wizard Template dialog box only lists templates
of the selected type, but the Browse dialog may list all types.
Template types are identified by the file extension, which may
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or may not be displayed according to your Windows Explorer
settings (see Section 2.4.1).

4.1.2 Running wizards
When you start a run based on a wizard template, you step through the
dialog boxes in the template and may change settings if desired.
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4.2 Common wizard components

Several dialogs are common to a number of wizards, with equivalent
functions and only minor differences if any. These steps are described
in this section. Any wizard-specific variations in these common
components are described in the section on the appropriate wizard
below.

4.2.1 Injection sequence

This dialog determines the sequence of injections in the wizard analysis
cycle. Some injections are not supported in certain wizards (e.g. the
kinetics wizard does not support enhancement injections).

T Concentration Analysis - Injection Sequence ll

| CAPTIRE | ¥ Captue
2 !
| SAMPLE | "t

[ Enhancenert

REGEMERATION 1 | ¥ Regeneration |1 -

Help | ¢ Baclh | MHedt | Cloze |

Check the injections that you want to include. The illustration panel
shows the sequence of included injections. Injections have the following
purposes:

Capture

Intended for ligand solution in applications that use a capturing
approach to attach the ligand to the surface. The same solution will be
used for the capture injection in all cycles: you cannot vary the
captured ligand within the context of one wizard run.

The flow path for capture solution depends on the settings for
detection (see Section 4.2.2).
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Sample

This is the sample to be analyzed. The solution used for the sample
injection is normally different in different cycles, and is specified in the
sample table at a later stage in the wizard. The sample injection is
required in all wizards.

Enhancement

Intended for injection of a secondary reagent that binds to analyte on
the surface, typically used either to amplify the response obtained from
the analyte or to enhance the specificity of analyte detection. The same
solution will be used for the enhancement injection in all cycles.

Regeneration

One or two regeneration injections may be included, which may use
the same or different solutions. The regeneration procedure is the same
in all cycles.

4.2.2 Assay setup

Common features of the assay setup dialog are choice of detection and
flow path and specification of start-up cycles at the beginning of the
run.

& Concentration Analysis

Detection ——+ =

Flow 'path; 11,2 hd |

tup F X

Startup

¥ Fun startup cycles

Solution: IDummﬂ

Mumber of cycles: |3 'I

Help | < Back | Mext > | Cloze |

Flow path
Select the flow path for the analysis. The setting will apply throughout
the whole wizard run.

The flow paths available vary between the different wizards.

The detection is automatically set to the same settings as the flow path,
so that sensorgrams are recorded only from the flow cells used.

When reference subtraction is used together with ligand capture
(Section 4.2.1), the captured ligand passes over the active surface but
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not the reference surface (for example, with Flow path set to 2-1, the
ligand is injected in flow cell 2 but not flow cell 1). If the Flow path
setting does not use reference subtraction, ligand is injected in all flow
cells included in the flow path.

Start-up cycles

Start-up cycles are identical to analysis cycles except that the sample is
replaced by a dummy sample. The response from a newly prepared or
newly docked sensor chip often shows some instability during the first
few cycles, and start-up cycles allow the response to stabilize before the
first analysis cycle is performed. Three start-up cycles are generally
recommended for most assay purposes, to ensure a stable response in
the analysis. Start-up cycles are treated separately from analysis cycles
in the evaluation software.

4.2.3 Injection parameters
The Injection parameters dialog specifies details of the injections
selected in the Injection sequence.

T Binding Analysis - Injection Parameters i : '-__f |

Capture | B

Solution: I|Iiganc|

Caontact time: ]BD [z]  Flowerate: (10 [plmin)  Stabilization period: |0 [z]

Bampleli—=——=—+" = 3 FE F -2 35 ¥ 8 ¥ |
Contact time; {60 [g]  Flow rate: ‘30 [wl#min]  Digzociation time: JBD [z]
—Enhancement

Solution: Isecondaly Ab

Contact time: IBD [z]  Flow rate: I'ID [pl#min)

—Regeneration

Salution: IIEQ solutiar] ™ High vizzosity zalution
Contact time: ISD 2]  Flowrate: (30 [plmin)  Stabilization period: |0 [z]

Help | < Back | Mext » | Cloge |

Details of this dialog box may vary according to the injections selected
and the particular wizard. Some features may be generalized:
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Parameter limits
Flow rates can be set between 1 and 100 pl/min in increments of
1 pl/min.

Permitted ranges for injection contact times are determined by the flow
rate together with the limits for injected volumes, which are

2-350 pl for normal solutions and 5-100 pl for viscous regeneration
solutions (see below).

Note: The injected volume of solution is determined by the
combination of flow rate and contact time, rounded up to the
nearest whole number. At low flow rates, this can result in
contact times that are longer than requested: for example, at
1 pl/min a requested contact time of 90 s (requiring 1.5 pl
solution) will result in an actual contact time of 120 s (solution
volume rounded up to 2 pl).

Stabilization time after injection

This function is available after a capture injection and after the last
injection in the sequence. For capture injections, a stabilization time
can be useful if a fraction of the ligand dissociates rapidly. Including a
stabilization time to allow for such dissociation can help to improve
reproducibility.

A stabilization time may be used after the last injection instead of
regeneration for systems where analyte dissociates rapidly and
completely from the surface.

Exposure of the surface to regeneration solution can often lead to
transient changes in the baseline. Inclusion of a stabilization time after
regeneration helps to ensure a stable baseline for the next cycle.

Sample injection

Normally, the injected sample solution is specified in a separate sample
table. Some wizards (e.g. Surface Performance) use only a single
sample solution that is specified together with the other injection
parameters in this dialog box.

Regeneration

The parameters for regeneration include a check-box for High viscosity
solution. Check this box if the regeneration solution has a relative
viscosity higher than about 3 (corresponding to about 35% glycerol or
40% ethylene glycol at 20°C). This will modify the injection procedure
for better handling of viscous solutions. The maximum injected volume
is limited to 100 pl for viscous solutions.
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4.2.4 System preparations
This dialog box specifies how the system will be prepared before the
first cycle.

System Preparations ll

v Prime before mn

[ Momalize detectaor

— Temperature settings
Analyziz temperature: |25 ['C]

Sample compartment temperature: |25 ['C]

Help | < Back | I et > | Cloze |

Prime before run

This option flushes the flow system with running buffer to make sure
that all buffer is fresh. You should generally prime the system before
each run to ensure fresh buffer throughout the flow system.

Normalize

This option adjusts the detector response to compensate for small
variations in reflectance characteristics between individual sensor chips.
For best results, you should normalize the detector whenever the chip is
changed. You do not need to run normalization if the same chip
remains docked between runs. Normalization injects BlIAnormalizing
solution (70% glycerol) over the surface: if your ligand does not
withstand exposure to this solution, normalize the detector before you
run ligand immobilization.

Analysis temperature

This is the temperature at the flow cell. If the specified value differs
from the current temperature, the system will wait at the beginning of
the run until the analysis temperature is stable at the new value. You
can choose to ignore temperature instability, but the response will drift
as the temperature stabilizes. The absolute response decreases by about
150 RU for a 1°C increase in temperature.

Sample compartment temperature

This is the temperature in the sample compartment. Equilibration of
the sample compartment to a new temperature will start when the run
is started. The system will not wait for a stable sample compartment
temperature at the beginning of the run: samples equilibrate to the
analysis temperature during passage through the IFC, so that the
sample compartment temperature is not critical for the measured SPR
response.
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4.2.5 Rack positions

This dialog box shows where samples and reagents are placed in the
microplate and rack. Positions are color-coded according to sample
and reagent categories: you can change the color-coding in the
Automatic positioning dialog, accessed through the Menu button.

= Method Builder - Rack Positions o ] 9

[Fresgert Rack.2 [ position Content
O O o
RIAZ 3 Samp\el/z Sample ]
RLA3 @3 :sample 1/ Samiple o i
RiAd & sample 12 Sample [ 3125
RLAS @3 sample 1/2 | Samiple a 0
[
0
o
[

Sample 1 Cor

Rl A6 &8 sample 12 Sample
R1A7 8 sample )2 Sample
R1AS 88 isample /2 Sample

R1 A9 88 sample 12 sample

96 Wl ESSSTSMR."? itn"glglﬂu"v j RLALD 69 sample 1j2 Sample ] 125
Dead volume: 300 RiALL & sample 12 Sample 1.95 128
il capacity: 4300 R1ALZ 68 sample 12 sample .81 125
r OO0 |G e =
oL O O O O O O O O R1BZ 83 sample 1jZ  Sample [i] i
vOOOCOO00 RLE3 69 sample 1/2 Sample 125 125
R+ & sample 12 Sample 00 128
¢ O O O O O O O O RLES @3 sample 1/2 | Samiple a 125
8 O O O O O O O O 3% &3isample 1/ Sample ] ]
190000000 |0 s o %
00000000 P2 AL 1334 Reg solution - Regeneration
Q0000000
00000000
100000000
Aol 106l $10.0)
Yatal Jate ¢ o'e
A c 0Bl f | cleh
il 2
Help | Menll v| EiSaPF J ot I ‘ Close |

%

You can change the reagent rack and microplate types in the pull-down
lists above the respective illustrations. If you do so, all positions in the
affected rack or plate will be cleared and must be reassigned either
manually or automatically.

Positions are described by tool tips (place the cursor on the position for
a couple of seconds to display the tool tip). Empty positions show the
position capacity and dead volume. Used positions show in addition
the content name and the volume that will be used.

You can change sample and reagent positions manually in two ways:

e Click on a sample or reagent in the sample plate and rack
illustration and drag it to a new (empty) position. You cannot drag
to a position that does not have sufficient capacity for the required
volume of sample or reagent.

e Type a position directly in the Position column in the table, or copy
(Ctrl-C) a position from one row and paste it (Ctrl-V) in another.

Positions can also be reorganized using the Automatic positioning
dialog (see below).
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Menu functions
Use the Menu button to access additional functions for rack
positioning.

Menu | Eject Fack | Clear Positions

Clear Positions... This option clears the entries in the Positions column for the selected
Default Positions. .. rack or plate.

Aukomatic Positioning. ..

Save Wizard Template

Save Wizard Template As... Clear Positions Xl

Aukomatic Position Impork
Import Positions. ..
Export Positions. ..

Thiz will clear all zample pozitionz in the
zelected racks.

¥ Reagent Rack

Print Rack Positions. ...
Print \Wizard Template. .. p ticroplate

Help | QK I Cancel |

Positions that are cleared must be reassigned before the run can be
started.

Default Positions

This option restores all entries to default positioning. The default
positioning is determined from the type and volume of solution in
combination with the currently selected rack type. Choosing Default
Positions overrides any changes that have been made in the rack
positions, even if the changed positions have been saved in the wizard
template.

Automatic Positioning

This option controls the way samples and reagents are positioned
automatically. Samples and reagents are placed by category, and
categories are kept contiguous as far as possible.

[putomati postonng =
Change the order in which the samples are posiioned by ordering the regions. The fiist region in the it is positoned fist
Region | Color Orientation | Anchor Rack vialSize | Pooling First Sork By ] | meveu |
Calibration [ Cyan [+Ecomn [+ Bottomleft [«] Sample [« | Smal =] Aute |+ | Content - Ascending
Calibration M [ LightGreen [=icoumn  [] Bottomieft [« Sample [ lmal =] Auta =] Content - Ascending e Do |
Control sample B DrkElue [=icokmn  [<]Bottomleft [+ Sample  [=]Smal [=] Auta [« ] Content - ascending
Contral sample Mix [ Lihttreen [=ECobmn  [=]Bottomleft [« Sample [« lismal [=] Aute [+ Content: - Ascending
Sample I D=rkCyan [+ECobmn  [=]Bottomleft [<] Sample [« 1smal [=] Auto [+ Content: - Ascending
Sample Mix [ Lightareen [=Ecobmn  [=]Bottomleft [<] Sample [« lismal [ Auto [+ | Conent: - Ascending
Startup I Crimson ~Colmn [+ ] Bottom left  [-] Sample [+ 1 5mall ~| Auto ~ | Conlent - Ascending
Startup Mix [ Lightgreen ~Ecomn  [<] Bottomleft [~] Sample [ ]:5mal ~ | duto ~ | Cantent - Ascending
Regeneration I Erovin ~=Colmn (-] Bottom left [~ | Reagent [~ [large ~ | Auto ~ | Content - Ascending &
b i P T = S = B Pl ;'J
Help Prirt sy | 0K | Concel
Region This column lists the sample and reagent categories for
the run.
Color This option controls the display color for the category.

Orientation This column determines whether samples are arranged by
column (vertically in the rack and plate diagram) or row
(horizontally in the diagram).
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Anchor This column determines the position for the first sample
in the category.

Rack This option controls whether the samples and reagents
will be placed in the reagent rack or the sample
microplate. If Auto is chosen, placement is decided on the
basis of number and volume of solutions in the category.

Vial size Use this option to determine the vial size for reagents. If
Auto is chosen, placement is decided on the basis of the
volume of solution.

Pooling This option allows you to combine solutions with the
same name into one position or to split combined
solutions into separate positions for each cycle. Choose
Yes to pool solutions if suitable vial positions are
available, or No if you always want separate positions for
each cycle. Choose Auto to Choose Auto to set the pooling
according to the type of region.

Sort by Solutions within a category may be sorted by one or two
parameters.

Use the Move up and Move down buttons to change the order in which
regions are listed. Regions are placed in the specified rack or plate in
the order listed, so that changing the order of the table can change the
automatic positioning of samples and reagents.

Save Wizard Template/Save Wizard Template As
Saves the wizard template, with either the same or a different file name.
The corresponding function is also available for methods.

Automatic Position Import

This option imports positioning information from an external source.
The option is only available if Enable automatic rack positions import
is checked in Tools:Preferences. Choosing the option first exports the
rack positions table to a temporary tab-separated text file which is
processed by the import program specified in the Tools:Preferences
dialog. The output of the import program is then imported to the Rack
Positions table, replacing the existing positioning information. See
Appendix A for more details.

Import Positions
Imports positioning details from an external file. Details of the import
settings and file format are described in Appendix A.
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Export Positions

Exports the data in the positioning table to a tab-separated text file.
See Appendix A for details of the exported file format.

Print Rack Positions
Prints a copy of the rack positions diagram and table.

Print Wizard Template/Print Method
Prints a copy of the currently open wizard template or method.

4.2.6 Prepare Run protocol
This dialog box allows you to enter a run protocol to provide

instructions to the user when the run is started. A suggested general
protocol is provided.

[ Postiontest -prepare Run Protocol —— — =1E]
|Tah0ma ;H‘ID ﬂ B i|O

Prepare Run Protocol

s Make sure the correct sensor chip is docked.

s Mdake sure all samples & reagents are loaded in the rack and microplate according to the Rack
Positions setup. (Vials should be sealed with rubber caps and microplate with adhesive foil.)

o Place the buffer(s) on the left hand tray and insert the correct tubing(s), see below.
Mote! Standby after run will use bufferA.

s Make sure there is fresh water in the water bottle on the right hand tray.

s I necessary, empty the waste bottle before start of the run.

@ Running buffer I; Mat in use [3 Mat inuse [D Mat in use

Help I Menu vl < Back | Save Asz... | Close

Use the controls at the top of the dialog box to set font characteristics
for the text.

The area at the bottom of the dialog box identifies the buffers required
in each of the buffer bottles. For all wizards except buffer scouting,
only buffer A is used. For the buffer scouting wizard (Section 4.4.3)
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and Method Builder-based runs (Section 5.4), buffer names are shown
in the Prepare Run Protocol dialog.

The Menu button provides options for saving and printing the wizard
template (Section 4.2.5).

4.3 Surface preparation wizards

32

4.3.1 Immobilization pH scouting

The Immobilization pH scouting wizard helps you to find the optimal
pH for immobilizing your ligand, by testing ligand pre-concentration at
a range of pH values. See the Biacore Sensor Surface Handbook for
further details. The injection sequence for immobilization pH scouting
is fixed.

1.. Assay setup

[Fes Immobilization pH Scout *ﬂ'_ L %]

—Detection — &~ — T = = 37 '—|

oot :

Buiffers T —
Buffer Mame | pH | |
10 mM Acetate 5.5
10 mM Acetate B
10 mM Acetate 4.5
10 mM Acetate 4

R (| M e

Help | < Back | Mest » | Cloze |

Choose the flow path for the pH scouting. Immobilization pH scouting
is restricted to a single flow cell within a run. The sensor surface in the
flow cell should be unmodified.

Enter the buffers and pH values to be used for scouting. The default list
covers sodium acetate buffers in the pH range 4 to 5.5, available as
ready-to-use solutions from Biacore. Buffers will be tested in the order
listed.
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Note: The buffers listed here are buffers in which the ligand should
be prepared. They are not used as running buffers: you should
use the same running buffer for pH scouting as you intend to
use during immobilization.

2. Injection parameters

e Immobilization pH Scouting - Injection Pa ﬂ
r—Ligand
Solution: ITestLigand

Contact time: |12U [g]  Flow rate: ITU MET]

—Surface regeneration

Thiz zurface wazh will be run once at the end of each cycle.

Salution: |5UmM MalH

Help | < Back ] [t > ] Cloze ]

Enter the name of the ligand to be tested and the contact time and flow
rate. A recommended contact time is 120 seconds: you may need to use
a longer contact time if preconcentration of ligand on the sensor
surface proves to be slow.

The surface is washed with a “regeneration” injection at the end of
each cycle to remove any ligand that might remain on the surface. The
recommended solution for this procedure is 50 mM NaOH.

3. System preparations

See Section 4.2.4. Run immobilization pH scouting at the same
temperature as you intend to run the immobilization (electrostatic
preconcentration is however usually fairly insensitive to temperature).

4. Rack positions

See Section 4.2.5. Immobilization pH scouting requires one position for
ligand solution at each pH tested and one for the surface wash
solution. Accept or change the rack positions for the various solutions
required (see Section 4.2.5), then save the wizard template and start the
run.

5. Prepare run protocol
Edit the Prepare Run Protocol text if desired (Section 4.2.6). This text
will be displayed at the start of a run when the wizard template is used.

Biacore T100 Software Handbook 33

version AB



Application wizards

34

pH scouting results

When the wizard run is completed, the results are opened
automatically in the Evaluation Software, with an overlay plot of the
sensorgrams adjusted to the start of the sample injection.

Il
. Curve Mame: Fo=1 V. Assay Step Purpose: Sample ¥ m . Crele: <Ovwerlaps v'- ﬂl
RU Adjusted sensorgram ™ Zoom Lock

G000

5000

4000 -

3000

— 10mM Acetate 4

basdline)

P — 10 mM Acetate 5

=
‘i —— 10 mh Acetate 4.5
c
2 —— 10 mM Acetate 5.5
E‘ 1000
o
04 _—
{ f
1000 |
g =
I =—
2000 t t t t 1
-10 40 a0 140 180 240
Time (0 = baseline) 5

Choose the optimum buffer pH on the basis of the binding behaviour:
at pH suitable for immobilization, the ligand binds rapidly to the
surface during the injection and dissociates completely after the end of
the injection. The optimum pH is generally the highest value that gives
sufficient ligand binding (not necessarily the value that gives the highest
ligand binding). Beware of conditions that give irregular sensorgrams
with incomplete dissociation: this behavior often indicates aggregation
or denaturation of the ligand.

4.3.2 Immobilization

The immobilization wizard supports immobilization of ligand in any
combination of the four flow cells in one run. Immobilization in each
flow cell is performed independently in a separate cycle, so that
different ligands and/or immobilization conditions can be used in the
different flow cells. See the Biacore Sensor Surface Handbook for more
information about ligand immobilization.
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1. Immobilization setup

T Immobilization - Immobilization Setup 5[
_ =" Chiplyps: |CM5 -
r— Flove cell 1

v E Imrnobilize: fow cel 1 Method: I_Amine j

£ Ajm for immobilized level
" Specify contact time and flow rate

% Blank immobilization

r— Flowe cell 2
v E Immobilize flow cel 2 tethod: IEAmine j
£ Ajm for immobilized level Ligand: Iligand1 I Diluke igand

' Specify contact time and flow rate Contact time: |42EI [z] Flow rate: |1D [pl¢min]

" Blank immobilization

r— Flow cell 2
v E Immobilize flow el 3 M ethod: Iﬁhmine j

" Aim far immobilized level Ligand: ]Iigand 2 ¥ Dilute ligand
" Specify comtact time and fow rate  Dilute ligand with: (90 & |immob.buffer

:_ " Blank immobilization Targetlevel (100007 [RL] Swashsslition: |50 mkd MalH

—romcell 4 —p—m 0§ = T g

| v E\ Irmmobilize flaw cell 4 F ethod: J__ Surface thial :]
" Ajmn for immobilized level Ligand: ]Iigand 3 I Dilute ligand

{+" Specify contact time and flow rate  Contact time:  |420 [] Flowerate: {10 [ulfmin]

| " 1Blank immobilization

Help | Custom Methods.... | <Back | Mexts | Cloze

The choice of Chip type determines the predefined methods that are
available for immobilization. The type chosen when the chip was
docked is chosen by default: if you change the chip type you will be
able to create and save an immobilization wizard template, but you
must dock a corresponding chip type before the immobilization can be
performed.

Check the flow cells where you want to perform immobilization. For
each flow cell, set the parameters as follows:

Choose the immobilization method. Predefined methods are provided
for standard immobilization chemistries. Customized methods can be
defined by clicking on the Custom Methods button (see below).
Predefined methods are marked with a T100 icon ([#) in the selection
lists.
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Choose the way in which immobilization will be controlled:

e If you choose Aim for immobilized level, you specify a target level.
The immobilization procedure will attempt to reach this level as
described below.

e If you choose Specify contact time and flow rate, enter the settings
in the respective fields.

e If you choose Blank immobilization, the surface will be activated and
deactivated in accordance with the immobilization method but no
ligand will be injected.

Enter the ligand name. To dilute the ligand solution immediately before
injection, check Dilute ligand and enter a percentage value and a
solution name. This option can be used for ligands that have limited
stability in immobilization buffer, and that are diluted from a stock
solution just before immobilization. A setting of 90% will mix one part
of ligand solution with 9 parts of the specified diluent.

Aiming for immobilized level

The option Aim for immobilized level injects a pulse of ligand over the
unactivated surface in order to estimate the rate of preconcentration.
The surface is washed to remove traces of ligand and then activated.
The procedure then uses ligand contact times based on the
preconcentration estimate to-attempt to.reach the specified target level.
If preconcentration is either too fast or too slow to permit the target
level to be reached, this will be reported and immobilization will not be
performed.

The preconcentration injection injects 10 pl ligand solution at a flow
rate of 5 pl/min, giving a contact time of 2 minutes. This injection is
included in predefined methods for CM-series sensor chips but is
optional in customized methods (see below). If Aim for immobilized
level is chosen together with a custom method that does not include a
preconcentration injection, the immobilization procedure will activate
the surface and then inject short pulses of ligand until either the target
level or the maximum total ligand volume of 150 pl is reached. This
option can be used to conserve valuable ligand without losing the
benefits of aiming for a target immobilization level. This option is
particularly useful for sensor chips where preconcentration cannot be
performed, e.g. Sensor Chip SA.
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Custom methods
Click Custom Methods to define customized immobilization methods.

_Ioix

Methods:

New

1 Aldehyde

E Amine )
B Ligand thiol Delete
E I aleimide

E Surface thial

Method name: [Capy of Amine

‘ Command | Solution Contact Time (s) | Flow Rate (ulfmin) | ‘ [ 'i'&g\
?}\ PRE-CONC Specified in Immobilization Setup
& P EDC + NHS (50:50) Inject &
% WasH Ethanolamine
L3 LIGANDIMIECT  Specified in Inmobilzation Setup )
& mEcT Ethanalamine: 420 10 —— &
Delete
4 Movelp
& Move Down
Help Ok Cancel
%

Click New to create a new blank method. Select an existing method and
click Copy or Delete to make a copy of the method or delete it
respectively. You cannot delete the predefined methods (marked with a
i icon).

For a new method, enter a name in the Method name field. Construct
the sequence of injections for the immobilization method using the
buttons to the right of the main panel. The ligand injection is created
automatically and cannot be deleted: solution and contact time for the
ligand injection are specified in the main wizard dialog. A method may
only contain one ligand injection. Other injections have the following
functions:

Pre-conc  injects 10 pl of ligand solution at 5 pl/min to estimate the
rate of preconcentration. This step is only performed if
the option Aim for immobilized level is chosen when the
immobilization method is used. A method may only
contain one Pre-conc injection. The Pre-conc injection
should always be placed before surface activation: it will
usually be first in the method, although it may be
preceded by a surface conditioning injection if required. If
you place the Pre-conc injection after the surface
activation, it will be executed there and the ligand will be
immobilized on the activated surface.
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After the Pre-conc injection, the surface is washed with a
solution specified in the immobilization setup dialog, to
remove any ligand that may remain on the surface.

Do not use a Pre-conc injection with Sensor Chip SA,
since biotinylated ligand will bind to the surface and
cannot be removed.

Inject performs an injection of a specified solution with a
specified contact time and flow rate. Values are entered in
the dialog box that appears when you click Inject.

Mix & Inject mixes two specified solutions and performs an injection of
the mixture. Details are entered in the dialog box that
appears when you click Mix & Inject.

Wash washes the flow system (but not the sensor surface). The
wash solution is specified in the dialog box that appears
when you click Wash.

Select an injection and use the Edit, Delete, Move up and Move down
buttons to edit the injection details; remove the injection from the
method and change the order of injections in the method.

Custom methods are stored in the immobilization wizard template: if
you need the same or slightly modified method in a different template,
save a copy of the template and then edit the method.

2. System preparations
Check the System preparations options as required (see Section 4.2.4).

3. Rack positions
Accept or change the rack positions for the various solutions required
(see Section 4.2.5), then save the wizard template and start the run.

4.  Prepare run protocol
Edit the Prepare Run Protocol text if desired (Section 4.2.6). This text
will be displayed at the start of a run when the wizard template is used.

Immobilization results

The results of an immobilization run are summarized in the Control
Software and logged in the Chip Properties (see Section 2.3.4) when the
run is completed.

Note: This result presentation is not shown if the run is opened in the
Evaluation Software.
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Tes Immobilization Results | _ O] x|
(Chip: CM5
Response Response
Flow cell Procedure Method  Ligand Bound (RU) _ Final (RU)  Target Reached
2 Target level Amine anti-betaZmicra 1231.8 1244.9 Yes
3 Elanl. Amine 00,5 15
| 4 Time and Flow Amine anti-betazmicra 7211 708.8 M8
%

The summary lists the procedure and method, the name of the ligand
and whether the target was reached with Aim for immobilized level.
Two response values are reported, one directly after the ligand
immobilization and one after the deactivation injection. The difference
between these values is an indication of the amount of non-covalently
bound ligand that is washed from the surface by the deactivation
injection.

Note that the Response bound value does not include the contribution
from activation by EDC/NHS. For low ligand levels, this value usually
gives a better indication of the amount of ligand immobilized.
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Result files from immobilization can also be opened in the Evaluation
Software if you want to prepare other sensorgram displays or plots (see
Chapter 7).
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4.4.1 Regeneration scouting

The regeneration scouting wizard guides you through the process of
finding suitable regeneration conditions for your sensor surface. The
principles of regeneration scouting are described in the Biacore Sensor
Surface Handbook. Briefly, regeneration scouting is performed by
testing repeated cycles of analyte injection and regeneration over a
range of regeneration conditions, and assessing the results on the basis
of trends in analyte response and baseline levels. The analyte
concentration should be relatively high for best results. The analyte
response reflects the binding capacity (ligand activity) of the surface,
while the baseline level indicates the extent of regeneration. Each
condition should be tested for at least 3 cycles in sequence
(recommended number 5) in order to detect trends in the regeneration
behaviour with the given condition. When testing multiple conditions,
start with the mildest conditions to minimize the risk of losing ligand
activity at the beginning of the scouting series.

1. Injection sequence

Choose the injection sequence for the regeneration scouting (see
Section 4.2.1). One sample injection and. one or two regeneration
injections are required. Most sensor surfaces can be adequately
regenerated with a single injection, but some situations may benefit
from using multiple injections.

2. Setup
Specify the flow path.

T Regeneration Scouting - Setup il

— Dretection

Flaw path:

—Startup

[ One startup cycle will be run with buffer for all pulses

Help < Back | Mest » | Cloze |

Regeneration scouting always starts with one startup cycle with the
same injection sequence as the scouting cycles but with injection of
buffer for all injections. Note that this differs from the startup cycle
construction in the other application wizards.
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3. Injection parameters
Specify the injection parameters for each injection in the cycle (see
Section 4.2.3). The same sample will be used for all cycles.

4. Experimental parameters

T Regeneration Scouting - Experimental Parameters il

—Regeneration parameters

Flows rate: I30 [l rim)
Stabilization period: ID (2]

High viscosity solution: [

— Expermental design

Murnber of conditions: |4 'I Lock: [~ Salutions

V¥ Contact times
Mumber of cycles for each condition: |5 'I

B Settings
Condition Fiegeneration zolution Contact time [z]
| 1 [Glycine pH 2.5 El
W 1 [Glpcine pH 228 El]
‘ [ 3 [GcinepH 20 Jc
=" 4 | [Glcine pH 179 [

Help < Back | Mext » | Cloze |

This dialog box determines the design of your regeneration scouting.
Set the number of conditions to test and the number of cycles for each
condition and specify the conditions in the Settings frame. The default
number of cycles for each condition is five. You may use fewer cycles
to shorten the total run time for exploratory work, but five cycles are
recommended for fine-tuning conditions in order to reveal trends in the
regeneration performance.

Use variants of the same kind of regeneration conditions (e.g. different
pH values or different concentrations of ethylene glycol) within the
same run. Results are most easily interpreted if you use a new flow cell
or sensor chip for each kind of regeneration condition that you test, so
that the outcome with one kind of condition is not affected by the
history of exposing the ligand to another.

You may choose to lock the solutions or the contact time used for

regeneration tests, so that all conditions will use the same setting for
the locked parameter. Do not vary both the solution and the contact
time at the same time: the results may be difficult to interpret clearly.

Check High viscosity solution(s) if any of the regeneration solutions
tested has a relative viscosity higher than about 3 (corresponding to
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about 35% glycerol or 40% ethylene glycol at 20°C). This will modify
the injection procedure for better handling of viscous solutions.

S.  System preparations
Check the System preparations options as required (see Section 4.2.4).

6. Rack positions
Accept or change the rack positions for the various solutions required
(see Section 4.2.5), then save the wizard template and start the run.

7. Prepare run protocol
Edit the Prepare Run Protocol text if desired (Section 4.2.6). This text
will be displayed at the start of a run when the wizard template is used.

Regeneration scouting results
Regneration scouting results are presented in the Control Software
when the run is completed.

Note:  This result presentation is not shown if the run is opened in the
Evaluation Software.

.Regeneration Scouting - Results - il

Trend Chart ] Sensnrgramsl

—&— Sample Responze  —— Baseline

RU RU
T40 o r 47450

730
M | a7amn

720 ﬁ/&/&)

o L 47350
oot % ‘*’—*ﬂ
g S S " S 4
@ A0 r47300 §
L a0 H
£ - 47250
& 670

B0 7 \._.'_‘_" - 47200

550 7 A\H‘&_&

540 t t t t t t t 47150

u} 3 B ] 12 15 18 21 24
Cycle

Dizplay Sensorgram
I 1stcycle  Condiions: 2 3 4 ‘(ISensorgram Fo=4 'I

Help | PFrint.... | Close |

The Trend chart tab shows the results as a plot of baseline and sample
response for each cycle in the run, grouped by regeneration conditions.
Conditions are identified in tool tips for the data points (place the
cursor on a point for a couple of seconds to display the tool tip).
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Note: Report points are set before the sample injection for baseline
and shortly after the sample injection for sample response.
Thus the points for the first cycle indicate the starting values,
while those for subsequent cycles each indicate the effect of the
previous cycle.

Check 1st cycle to include the starting values derived from the first
sample cycle in the plot. (This cycle is shown as cycle number 2: cycle 1
is the startup cycle that is not shown in the plot.)

Select which conditions to display in the Conditions box. Use Shift-
click to make multiple adjacent selections, Ctrl-click to make multiple
non-adjacent selections. The scale of the display will be adjusted
according to the number of cycles displayed.

Select which curves to display in the Sensorgram box.

The Sensorgrams tab shows the sensorgrams for regeneration scouting.
Select the conditions and cycles to display in the respective boxes.
Check Zoom lock to keep the scale fixed when the choice of
sensorgrams is changed.

Result files from regeneration scouting can also be opened in the
Evaluation Software if you want to prepare other sensorgram displays
or plots (see Chapter 7).

4.4.2 Surface performance

The surface performance wizard allows you to test the robustness of
your surface by performing repetitions of the same analysis cycle. The
number of repetitions is in practice limited by the capacity of the
sample plate (the software allows up to 400 cycles). The cycle requires
one sample injection, and can also include capture and enhancement
steps and one or two regeneration steps. Use this wizard for example
when you want to confirm that the regeneration conditions that you
identified in regeneration scouting hold good for an extended number
of cycles.

1. Injection sequence
Choose the injection sequence for the surface performance test cycle
(see Section 4.2.1).
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2. Assay setup
B8 race performance- setup S x

— Detection
Flows path: |-| vI
—Startup

V¥ Fiun startup cycles

Salution: IDumm_l,l
MHumber of cypcles: |3 vI
Analyzis

MHumber of repetitions of the analysiz cpcle: Ign vl

Help | < Back | Mest » | Cloze |

Specify the flow path and start-up cycles (see Section 4.2.2).

Set the number of repetitions of the analysis cycle according to the
purpose of the surface performance test. As a general guide, the test
should run for at least as many cycles as will be used normally in the
assay.

3. Injection parameters
Specify the injection parameters for each injection in the cycle (see
Section 4.2.3).

4.  System preparations
Check the System preparations options as required (see Section 4.2.4).

5. Rack positions
Accept or change the rack positions for the various solutions required
(see Section 4.2.5), then save the wizard template and start the run.

6.  Prepare run protocol
Edit the Prepare Run Protocol text if desired (Section 4.2.6). This text
will be displayed at the start of a run when the wizard template is used.

Surface performance results

When the wizard run is completed, the results are opened automatically
in the Evaluation Software. Examine the plots of baseline and sample
response against cycle number. The response values should ideally be
unchanged throughout the run.
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Application wizards

The buffer scouting wizard helps you to test the effect of up to four
different buffers on your assay, using the buffer selector valve to switch

running buffers.

1. Injection sequence

Choose the injection sequence for the buffer scouting (see Section

4.2.1).

2. Assay setup

T Buffer Scouting - Setup x|

Detection

= Use the same flow path for all buffers I vl

£+ Wany flow path with bufer

|—Startup |

¥ Fun startup cycles
| Solution: IDummy :
‘ Mumber of eycles |3 - J
rBuﬁers - - - o - =

Buffer Mame

A PE=

B HES-M |
1 Tris-HCl

P |

Help | < Back Cloze |

Specify the flow path and start-up cycles. The flow path can either be
chosen explicitly (in which case the same flow path will be used for
each buffer), or set to vary with the buffer (in which case a single flow
cell will be used for each buffer, with flow cells 1, 2, 3 and 4 for
buffers A, B, C and D respectively). If start-up cycles are chosen,
separate rack positions will be created for the start-up sample solution
in each buffer tested, and the start-up cycles will be run at the start of

each buffer test.

Specify the buffers you want to test. You can enter up to four different

buffers. The buffers will be tested in the order given.
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3. Injection parameters
Specify the injection parameters for each injection in the cycle (see
Section 4.2.3).

Ligands for capture, samples and enhancement reagents should be
prepared in each of the running buffers tested. Separate rack positions
will be created for samples in each buffer (for example, running buffer
scouting with 4 buffers and 5 samples will require 20 sample
positions).

4. Sample parameters

Enter the samples to be tested in the buffer scouting. The scouting
procedure will work through the sample table for the first buffer before
switching to the next buffer.

S.  System preparations
Check the System preparations options as required (see Section 4.2.4).

6.. Rack positions
Accept or change the rack positions for the various solutions required
(see Section 4.2.5), then save the wizard template and start the run.

7.  Prepare run protocol
Edit the Prepare Run Protocol text if desired (Section 4.2.6). This text
will be displayed at the start of a run when the wizard template is used.

Buffer scouting results

When the wizard run is completed, the results are opened
automatically in the Evaluation Software. In addition to the general
predefined plots (Section 6.4), plots of binding and stability against
sample are created to visualize the behavior in the different buffers.
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4.5 Assay wizards

4.5.1 " Binding analysis

The binding analysis wizard supports injection of up to four samples in
series, in addition to ligand capture, enhancement and regeneration
steps. This wizard is suitable for analysis of applications like multi-
component complex formation and pair-wise epitope mapping, as well
as simple applications like screening for binding partners to an
immobilized ligand.

1. Injection sequence

Choose the injection sequence for the binding analysis (see Section
4.2.1). Up to four sequential sample injections may be included in each
cycle.

2. Setup
Specify the flow path and start-up cycles (see Section 4.2.2).

3. Injection parameters

Specify the injection parameters for each injection in the cycle (see
Section 4.2.3). One sample injection panel will be created for each
sample injection in the injection sequence.
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4.  Sample parameters

T Binding Analysis - Samples 5[
—Sample table
Sampleid 1 | Sampleid 2 | Sample id 3 | Sample id 4
1 abl block antigen abl
2 ahl block ankigen abz
3 abl black antigen ab3
4 ab2 block antigen abl
5 ah2 black ankigen abz
& abz black antigen ab3
T ab3 block, antigen ah1
i ah3 black ankigen abz
q ab3 block. antigen ah|
10
Help | | Control S amples.. | < Back Mest » | Cloze |

The sample table contains one column for each sample injection in the
injection sequence. New rows are created as you enter data in the table.
(The illustration above shows how the wizard could be used to set up a
pair-wise epitope mapping experiment.)

Click Import to import the sample data from an external file. Import of
sample information must be enabled in Tools:Preferences to use this
function. See Appendix A for details of import functions and file

formats.

Click Control Samples to enter control samples for the run.

Te= Binding Analysis - Control Samples ﬂ
— Control sample definition
V' Bun control samples
¥ Repeat control samplefs) eveny: |15 zample cycles
—Cantrol samples
Control sample id 1 | Control sample id 2 | Control
ab1 block. buffer
2 ab3 block. antigen
3
| | ol
Help Lancel | Ok |
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Specify the details of control samples and the frequency with which
they should be run. Check the Repeat control samples every... box and
enter a number of cycles to repeat the control samples at intervals
during the run. The controls will then be run at the beginning of the
assay and at the specified interval. If this box is not checked, the
control samples will be run once at the beginning of the assay. You can
uncheck the Run control samples box to skip control samples without
deleting the details from the method.

S.  System preparations
Check the System preparations options as required (see Section 4.2.4).

6. Rack positions
Accept or change the rack positions for the various solutions required
(see Section 4.2.5), then save the wizard template and start the run.

7.  Prepare run protocol
Edit the Prepare Run Protocol text if desired (Section 4.2.6). This text
will be displayed at the start of a run when the wizard template is used.

Binding analysis results

When the wizard run is completed, the results are opened
automatically in the Evaluation Software. Predefined plots (Section 6.4)
are created for each sample.

4.5.2 Concentration analysis

The concentration analysis wizard helps you to set up an assay for
determining analyte concentration in samples with the help of a
calibration curve using known concentrations. Control samples may be
included at intervals to monitor the stability of the assay.

1. Injection sequence
Choose the injection sequence for the concentration analysis (see
Section 4.2.1).

2. Assay setup

Specify the flow path and start-up cycles (see Section 4.2.2). Start-up
cycles are recommended for concentration assays to ensure that the
initial response drift that may occur with a new chip does not interfere
with the first measurements.

3. Imjection parameters
Specify the injection parameters for each injection in the cycle (see
Section 4.2.3).
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The sample injection for concentration analysis can be extended to
include a mixing function, whereby sample is mixed with a specified
proportion of a second fixed solution:

T Concentration Analysis - Injection Parameters |
—Sample

Contact time: |-|20 2] Flowy rate: Im (Wl min]

I¥ Mixwith:  [Detecting moleculs Fraction:  [30° (2] of the mix solution

—Regeneration

Solutian narme: IHegeneration [ High viscosity zolution

Conkact time: ISD [s] Flows rate: [30 [ul¢min]  Stabilization period: ISD [=]

Help | < Back | Mext = | Claze |

This feature enables inhibition assay formats where samples are mixed
with a constant proportion of a detecting molecule solution. The value
specified for Fraction refers to the proportion of the fixed component
in the final mixture: for example, a value of 30% will mix 7 parts of
sample with 3 parts of the specified solution.

The volumes of sample and mixing solution used are determined
automatically so that the final volume of mixed solution is sufficient
for the injection.

Notes: . The mixing function.is not supported in 384-well microplates.
The wells on these plates are too small for reliable mixing with
the autosampler needle.

Mixing in the autosampler is very reproducible, but high
accuracy cannot be guaranteed. If your application requires
accurate mixing proportions, mix the samples outside the
autosampler.
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4. Calibration curve

Te: Concentration Analysis - Calibration C x|

r— Calibration Curve

Analyte name: | Standard

¥ Repeat calibration every: |1 0 zample cycle

r— Calibration points

Concentration I
po/ml  [-]
1 1
2 2
3 5
4 10
5 20
B 50
7 1
8 2
9 5 .
|, 10 |10 |
11 20 _v_] :
- | et
Help ‘ < Back | Ment = J LCloszg |

Specify the details of the calibration curve for the concentration
measurement:

Check Repeat calibration and enter a number of sample cycles to repeat
the calibration curve at intervals during the assay. The calibration
curve will be run at the beginning of the assay and at the specified
interval. Thus specifying a repeat every 15 sample cycles and running
35 samples will result in calibration curves at the beginning and after
samples 15 and 30. If the Repeat calibration box is not checked,
calibration will be run once at the beginning of the assay.

Enter the concentrations for the calibration points on the curve. You
must enter at least two concentrations for the calibration curve. (Two
concentrations are sufficient for a linear calibration curve, but if you
intend to use the recommended four-parameter fitting function for the
calibration curve, you need at least four points.) To run replicate
concentrations, enter the same concentration on multiple rows.
Calibration points will be run in the order entered. You can choose a
different concentration unit if required from the pull-down list in the

table header.
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5. Control samples

s Concentration Analysis - Control Samples x|
Contral zample definition
¥ Bun control samples
¥ Repeat control samplefs) eveny: |15 sample cycles
—Contral zamples
Expected conc.
Control Sample id
pg/ml
High 45
P Lea 3|
|
|
' |
L | !
Help | < Back J MNest » ' LClose |

Specify the details of control samplesand the frequency with which
they should be run. You may choose not to run control samples at all:
however, including control samples is generally recommended as an aid
in assessing the performance of the assay.

Check the Repeat control samples every... box and enter a number of
cycles to repeat the control samples at intervals during the run. The
controls will then be run at the beginning of the assay and at the
specified interval. If this box is not checked, the control samples will be
run once at the beginning of the assay. Since control samples are
presented in the evaluation software as a trend plot (see Section 8.2.2),
running repeated controls throughout the assay is recommended.

Control samples are specified in terms of sample ID and expected
concentration. The expected concentrations should lie within the range
covered by the calibration curve.

Biacore T100 Software Handbook

Version AB



Application wizards

6. Samples
8 Concentrotion anaiysis=sapics S x4

—Sample table

Sample id | Dilution Factor

Sample 1

Sample 2 5

Sample 3

Sample 4

LRS-

L —— o o

Help ‘ Imnport ' < BaLi Mest > 1 Cloze 1

Enter the details of the samples to be analyzed. Each sample is defined
by a sample ID and a dilution factor: the dilution factor is used during
evaluation to calculate the measured concentration in the original
undiluted sample. For undiluted samples (dilution factor 1), the
Dilution factor column may be left blank.

Samples will be analyzed in the order entered. To analyze replicate
samples, enter same sample on multiple rows.

Click Import to import the sample data from an external file. Import of
sample information must be enabled in Tools:Preferences to use this
function. See Appendix A for details of import functions and file
formats.

7. System preparations
Check the System preparations options as required (see Section 4.2.4).

8. Rack positions
Accept or change the rack positions for the various solutions required
(see Section 4.2.5), then save the wizard template and start the run.

9.  Prepare run protocol
Edit the Prepare Run Protocol text if desired (Section 4.2.6). This text
will be displayed at the start of a run when the wizard template is used.
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Evaluation
Chapter 8 describes how to evaluate concentration assays.

4.5.3 Kinetics/Affinity

The Kinetics/Affinity wizard guides you through the setup of
experiments to determine kinetic constants or affinity constants for an
interaction. Wizards for control experiments relevant to kinetic
analysis are described in Section 4.6.

1. Injection sequence

T Kinetics,/ Affinity - Injection Sequence |

[~ Capture

| SAMPLE |

1 s

|REGENERATION 1 |

[+ Sample

¥ R eqeneration

Help |

Choose the injection sequence for the assay (see Section 4.2.1). The
Kinetics wizard supports capture but not enhancement injections. The
same injection sequence will be used for all selected assay steps.

¢ Back | Mewt » | Cloze |

2. Assay setup

Specify the flow path and start-up cycles (see Section 4.2.2). Only
reference subtracted detection using either Fc2-1 or Fc4-3 is available
for kinetic analysis. Start-up cycles are recommended for kinetics
experiments to ensure that the initial response drift that may occur
with a new chip does not interfere with the first measurements.
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3. Injection parameters

T Kinetics/Affinity - Injection Parameters x|

—Sample

Contact time: IBU {5]  Flow rate: |3U [wlfminy]  Dissociation time: IBUU (]

—Regeneration

Solution: IHEQEHEFEHDH [™ High viscosity solution

Cantact time: |3U {2l Flow rate: |3U [wlfmin)  Stabilization period: IU (2]
Help | < Back | MHest > | Close |

Specify the injection parameters for each injection in the cycle (see
Section 4.2.3). The sample injection for kinetics measurement has an
additional setting for dissociation time. This is the time for which
dissociation will be monitored after the end of the injection without
disturbances from flow system washing procedures.

4. - Sample parameters

T Kinetics/Affinity - Samples :-_ H L I x|

rﬁamples o > |
. Concentration | Concentraktion |
Sample id Mw {Da)
nM - pg,/ml E|
1 analyte 14000 ‘0 0.000
A2 analyte 514000 ‘51.95 2730
3 analyte 14000 7.81 0.1093
4 analyte 14000 31.25 0.4375
5 analyte 14000 0 0.000
b analyte 14000 62,5 0.8750
7 analyte 14000 125 1.750
B analyte 14000 500 F.000
9 analyte 14000 31.25 0,437%
10 |analyte 14000 0 0.000
11

Run arder
’75' Ag entered ' Increasing concentration

Help | miport... | Control Samples... | < Back | Mest » | Cloze

Enter the details of the samples for kinetic or affinity determination.
For each analyte, a zero concentration sample and at least five non-
zero concentrations, one of which is run in duplicate, are
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recommended. Concentrations are entered in the left-hand
Concentration column, either in molar or weight-based units. Choose
the concentration units from the pull down list in the column header. If
a weight-based concentration unit is chosen (e.g. pg/ml) a molecular
weight must also be specified. When a molecular Welght is entered, the
right-hand Concentration column displays the conversion from molar
to weight-based or vice versa. Samples with the same sample name may
not be given different molecular weights.

The samples may be analysed either in the order entered in the table or
sorted in increasing concentration. The order displayed in the sample
table is not affected by the choice of run order.

If you enter samples with different names, they will be handled as
separate concentration series regardless of the order in which they are
entered. The samples will be run as separate concentration series even
if the order is mixed in this dialog: thus samples entered in the order A,
B, A, A, B, A, B, B... will be run in the order A, A, A, A, B, B, B, B...
The Run order setting applies within each concentration series.

Click Import to import the sample data from an external file. Import of
sample information must be enabled in Tools:Preferences to use this
function. See Appendix A for details of import functions and file
formats.

Click Control Samples to enter control samples for the run.

s Kinetics; affinity - Control Samples 4 L iy |

r— Control sample definition

= Bun control zamples

¥ Repeat control sample(s) even: |1 0 sample cycles

— Control samples

Control sample id

high
2 [l

Help | Cancel Ok
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Specify the details of control samples and the frequency with which
they should be run. Check the Repeat control samples every... box and
enter a number of cycles to repeat the control samples at intervals
during the run. The controls will then be run at the beginning of the
assay and at the specified interval. If this box is not checked, the
control samples will be run once at the beginning of the assay.

S.  System preparations
Check the System preparations options as required (see Section 4.2.4).

6. Rack positions
Accept or change the rack positions for the various solutions required
(see Section 4.2.5), then save the wizard template and start the run.

7.  Prepare run protocol
Edit the Prepare Run Protocol text if desired (Section 4.2.6). This text
will be displayed at the start of a run when the wizard template is used.

Evaluation
Chapter 9 describes how to evaluate kinetics assays.

4.5.4 . Thermodynamics

The thermodynamics wizard supports kinetic and affinity
determinations over a range of temperatures. The corresponding
evaluation software extracts thermodynamic data from the dependence
of rate and affinity constants on temperature (see Section 10.1).

1. Injection sequence

Choose the injection sequence for the assay (see Section 4.2.1). The
thermodynamics wizard supports capture but not enhancement
injections. The same injection sequence will be used for all selected
assay steps.
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2. Assay setup

Tz Thermodynamics - Setup x|

— Dretection

Flow path: |21 hd

—Startup

¥ Bun startup cycles

Salution: IDumm_l,l zample
Murnber of cycles: |3 "I

— Temperatures

Analyzis temperatures: Sample compartment temperature:
Temperature - |25— r :ie?ﬁ;i;g?u?;amis
10
2 17
3 24
& 4 3l
| — ;
- (0
W x|

Help I < Back | Mext | Cloze |

Specify the flow path and start-up cycles (see Section 4.2.2). Start-up
cycles are recommended for thermodynamics experiments to ensure
that the initial response drift that may occur with a new chip does not
interfere with the first measurements. Start-up cycles will be run at
each temperature.

Enter the temperatures at which the measurements are to be
performed. For most purposes, 5-7 temperatures will be adequate:
fewer points make the determination of thermodynamic parameters
uncertain, while more points increase the run time. Distribute the
points evenly over the widest temperature interval that the ligand and
analyte tolerate. Start from the lowest temperature to minimize the
time needed for temperature equilibration between measurements
(increasing the analysis temperature takes less time than decreasing it).
The system will wait for a stable temperature between each
determination. As an additional control, you may want to include a
replicate of the first temperature at the end of the run.

Note: For robust determination of standard thermodynamic
parameters (AG°, AH® and AS°), arrange the analysis
temperatures so that 25°C is in the middle of the range (e.g.
10-40°). See Section 10.1 for further details.
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Specify the sample compartment temperature, or check Vary with
analysis temperature to change the sample compartment temperature
automatically when the analysis temperature is changed.

3. Imjection parameters

Specify the injection parameters for each injection in the cycle (see
Section 4.2.3). The sample injection for thermodynamics measurement
has an additional setting for dissociation time. This is the time for
which dissociation will be monitored after the end of the injection
without disturbances from flow system washing procedures.

4. Sample parameters

Enter the details of the samples. This dialog box is equivalent to the
concentration series dialog for kinetics determination (see Section
4.5.3, step 4). Separate rack positions will be created for each sample
at each temperature.

5. System preparations

Check the System preparations options as required (see Section 4.2.4).
The settings for analysis temperature and sample compartment
temperature cannot be changed here: the values for the first
temperature as specified in step 2 are shown.

6. Rack positions
Accept or change the rack positions for the various solutions required
(see Section 4.2.5), then save the wizard template and start the run.

7. Prepare run protocol
Edit the Prepare Run Protocol text if desired (Section 4.2.6). This text
will be displayed at the start of a run when the wizard template is used.

Evaluation
Section 10.2 describes how to evaluate thermodynamic assays.

4.6 Control experiment wizards

Two control experiments are currently supported by wizards, both for
kinetic analyses:

e The Mass transfer control experiment analyses the interaction of
one or more analyte concentrations at three different flow rates, to
establish whether the observed binding rate varies with flow rate.

A dependence of binding rate on flow rate indicates that the binding
is limited to some extent by mass transfer of analyte to the sensor
surface.
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e The Linked reactions control experiment analyses the interaction of
one or more analyte concentrations for different contact times, to
identify a particular kind of deviation from a 1:1 binding
mechanism. Variation of the dissociation behavior after the end of
the injection with the contact time indicates that the observed
binding consists of at least two processes, one where the analyte
binds to the surface and a second where the surface-attached
complex undergoes a stabilizing alteration such as a conformational

change.

The control experiment wizards have the same structure as the kinetic
analysis wizard, but differ in the details of the sample parameters step.

4.6.1 Mass transfer control

Fe: Kinetics - Mass Transfer - Samples x|

rSamples
. Concentration | Concentration |
| cample id MW (Da)
n™ {~ pag/ml E|
| 1 analvte 14000 25
|WEr [anaite 14000 10
|3

Help |

< Back | Hewt » | LClose |

Enter the details of the samples for the mass transfer control
experiment. Each sample will be analyzed at fixed flow rates of 5, 15
and 75 pl/min, with a contact time of 1 minute and dissociation time of
2 minutes. Use an analyte concentration that gives readily measurable
initial binding rates. Mass transfer limitation is not affected by analyte
concentration, but dependence of binding rate on flow rate may be
difficult to detect if the binding rate is too low or too high.
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4.6.2 Linked reactions control

e Kinetics - Linked Reactions - Samples x|
—Samples
) Concentration | Concentration |
cample id MW (Da)
™M (-] pg/ml [-]
1 analyte 14000 3= 00,4900
2 analyke 14000 15 0.2100
3

Help < Back J ﬂer:b_l LCloze |

.

Enter the details of the samples for the linked reactions control
experiment. Each sample will be analyzed at a flow rate of 10 pl/min
with fixed contact times of 0.5, 3 and 10 minutes and a dissociation
time of 10 minutes. Use one or more fairly high analyte concentrations,
preferably so that steady state is approached or reached within the
shortest contact time. The experiment is easiest to interpret if the
interaction is maintained at steady state for varying lengths of time, so
that the starting response for dissociation is constant.

4.6.3 Evaluation of control experiments

When the wizard run is completed, the results are opened
automatically in the Evaluation Software, with overlay plot of adjusted
sensorgrams according to the control experiment.

Mass transfer

The sensorgrams are adjusted to zero response and time at the baseline
report point. Compare the observed binding rates at the different flow
rates.
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[ curve ame: Fe-t3 =[] [«<fisse 5tep Purpase: Undefined o] [ecve <ovetsr =[] Tads
R

400 +

300 4

200 -

baseline)

Response (0

100 +

Adjusted sensorgram ™ Zoom Lock

t 1
-100 -50 o 50 100 150 200 280
Time (0 = baseline) s

Linked reactions

The sensorgrams are adjusted to zero response at the baseline report
point and to zero time at the end of the sample injection. Compare the
observed dissociation rates at the different contact times.

: e
.// Curve Name: Fe=21 f. .Assapﬁtep Purpose: Undefined =[] [cuce covedas  =[0 Tooks +
RU Adjusted sensorgram ™ Zoom Lock
1800
1400 -
1200 —
1000 —
H
'g &00 +
‘E B00
i
H
400 4
200 —
. L
-200 t t t T t T t T 1
-1000 800 -G00 -400 -200 o 200 400 600 800
Time (0 = Sample 1 stop) 2
Note: If the binding does not reach a steady state in all sensorgrams
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(as in the example above) it may be easier to compare the
dissociation rates if you use a second y-adjustment point at the
end of the sample injection (see Section 7.1.3).
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5. Methods

Methods in Biacore T100 offer flexibility in instrument control,
providing support for applications that cannot conveniently be handled
with wizards. Methods are constructed with the Method Builder tool
as described in this chapter. Templates from application wizards can be
opened in Method Builder (Section 5.1) to provide a starting point for
development of customized applications. Method examples are
provided with the software installation.

5.1 Opening methods

To open an existing method or create a new method, choose
File:Open/New Method.

il
Lok ir: |J Methods And Templates j | ﬁl
I arne 1 Type n todified |
[EBiacore Mathods |
_JAssayDevelopment
fj:g BufferChange tdethod Builder 17-Feb-05
' KineticsDiffBuffers050209 Method Builder 03-Feb-05

Help | Browsze... | I™ Show importable wizard templates Mew... | Open... I Cancel L

&

Select a method and click Open to open the method, or click New to
create a new method. Predefined methods for common applications are
provided in the folder Biacore Methods. If you make changes to a
predefined method, you must save your changed method under a new
name.

The top-level folder for methods is defined under Tools: Preferences
(see Section 2.4). You can navigate between subfolders under the top
level in the dialog box, but files outside the top-level folder are not
listed in the dialog box. Click Browse to navigate freely in the
computer file structure and open methods stored in other locations.

Check Show importable wizard templates to display wizard templates
that can be opened in Method Builder. Opening a wizard template
imports all wizard settings into a method and allows you to add
functionality that is not supported in the wizard. Templates from all
wizards except immobilization can be imported into Method Builder.
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Methods are handled in Method Builder in a series of sections
representing different aspects of the method definition.

Overview
The Overview screen summarizes the method definition. Use this
information as an aid in checking that the method is correctly built.

General settings

Here you define general parameters such as the concentration unit for
samples, sample compartment temperature, data collection rate,
detection mode and buffer names.

Assay steps

An assay step represents a specific function in the assay, defined in
terms of what the step is intended to achieve. Assay steps may for
example be start-up operations, solvent correction, sample analysis or
control sample analysis. Steps can be run singly or repeated within the
context of other steps: for example, start-up operations are typically
performed once at the start of a run, while control samples may be
repeated at intervals during the sample analysis. Analysis temperature
and buffer can be set individually for each assay step.

Cycle types

Cycle types define the details of how assay steps will be performed, in
terms of sample and reagent injections. Each assay step is linked to one
cycle type, but the same cycle type can be used in multiple assay steps.
For example, sample and control sample analysis are two assay steps
that will typically use the same cycle type, ensuring that controls are
analysed in exactly the same way as samples.

Parameters for injections in a cycle type definition may be variable, so
that they can be assigned a series of different values when the method
is used. Sample names will typically be variable. The number of values
for variable parameters together with assay step repetition determines
the number of cycles that will be run.

Report points can also be defined for each cycle type.

Sample and assay setup

This section determines how values for variable parameters are
specified. You can choose whether values are specified in the method
or at run-time: this can be used to restrict the number of parameters
that have to be entered when the method is run while at the same time
maintaining flexibility for method development purposes.
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Verification

Once the method has been defined in full, this section verifies that all
aspects are consistent and completely specified. The verification results
are reported in the work area. A method that does not pass verification
can be saved but cannot be run.

Note: Verification only checks the consistency and completeness of
the method. It does not in any way verify that the method is
suitable for the intended purpose.

Each aspect of Method Builder is described in detail in the following
sections.

5.3 Method overview

Tt BufferChange - Main o [=] %3}
i et e
General Sefiings Concentation urit = bt
Startup D stz collection rate = THz
[Startup] Sample analysis 3 times as entered. % ample compartment temperature = 26 'C
ey Stee I o Detection = Muli
H CicleTypes Buffer A “
L [5ample] Sample analysis 1 time as entered, Setings for assay step “Startup”
Sample & ‘ .
Assay Setup Temparature = 25 C
1 t Controls buffer A Buffer = &
Werlfication [Contral Sample] ~ Sample analysis I timeasentered.  Before [ every 10 cydes. ‘ ‘
[pMSO buffer A ‘ ‘ Settings for cycle type "Sample analysis'
Setup Fun [Solvent Correction]  Solvent correction 1 time asentered,  Before [ every 15 cycles,
I
Buffer B =1 Sample 1: varies by cycle, varies by cycle, varies
Save [5amplz] Sample analysis 1 time as entered, Type: High performance
B ] Solution: varies by eycle
- Contact fime (5] varies by cycle
T 1R e Flow rate ful/min} 30
[Control Sample] Sarple: analysis 1 time &5 entered, Before [ every 10 cycles,  Flow path: 123.4
Dissaciation time (5} vaiies by cycle
[DMSO buffer B - Predip: No
t [Solvert Correction] Soient correction 1 time as entered. Before [ every 15 cycles. Mix No
Extia wash No
Stabilization period: Ho
Conc: varies by cycle
LMW varies by eyele
FReport points
I
1 | | Expand Al Cellapse Al

This screen provides a summary of the method. The left panel shows
the assay steps in the method (see Section 5.5). Click on an assay step
to show the settings for the step and the details of the cycle definition
(see Section 5.6) in the panels to the right. The cycle definition is listed
as a series of injection commands: to see command details, expand
individual commands by clicking on the +-marking or use the Expand
All button to expand all commands in the panel.

This screen is for information only: settings cannot be changed here.
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T KineticsDiffBuffers - Main =10( x|

Overview Attt

GeneralSettings | Cancentration unit Data collection rate Sample compartment temperature:

= = preith crhEs
Assay Steps "M | e BT o

Cycle Types

[~After un sellings

Sample &
Assay Setun

r Specify analsis
Werlication temperature after wn:

[~ Detection
Dual B

= Setting Value Description

Buffer Aname |10 mM Tris-NaCl The name: of the buffer in pesition A,
Euffer B name | HES-EP+ The name of the buffer in pesition B,
Buffer Cname |PES The name of the buffer in position C.

Buffer D name [Empty The name of the buffer in pasition D.

= =

The settings that are specified here are:

At start: Concentration unit

This setting defines the-unit for entering sample concentrations. The
unit must be specified here, and cannot be changed at any other step in
the assay definition.

At start: Data collection rate

Choose between 1 and 10 Hz for data collection. The higher setting
will provide better resolution for kinetic analysis of fast interaction
processes, but will result in larger result files.

At start: Sample compartment temperature

This is the temperature in the sample compartment (not the
temperature at the flow cell, which is set for each assay step). Check
the Vary with analysis temperature box to set the rack temperature
automatically to the same value as the analysis temperature.

After run: Analysis temperature

Check this option and enter a temperature to set the analysis
temperature when the run is completed. The rack temperature will also
be reset if the Vary with analysis temperature box is checked. This
setting provides automated control of the chip and detector
environment after the completion of a run, for example in preparation
for another run at a different temperature.

Detection
Choose between Single (detection in one flow cell according to the
chosen flow path), Dual (detection in a flow cell pair according to the

Biacore T100 Software Handbook

Version AB



Methods

5.5 Assay steps

chosen flow path) and Multi (detection in all four flow cells). This
setting affects the choice of flow path that can be made for each
injection command in the cycle types definitions (see Section 5.6.1).

Miscellaneous settings
Enter names if desired for the buffers in bottles A to D. Names entered

here will be displayed in the Prepare Run Protocol (Section 4.2.6).
Different buffers may be chosen for different assay steps as described in
Section 5.5.4 (the default choice is bottle A).

Biacore T100 Software Handbook

version AB

T BufferChange - Main 1ol x|
Overview 1. Create assay steps by =
using the buttans below: — =
General Settings P
[Startup] Sample analysis 3 times as entered.
2 Select an assay step by
Assap Steps dlicking onil. Edi properties 1
below or use buttons ka Buffer A
Cycle Types GE 2T e G S [sample] sample analysis 1 time as entered.
Sample New Step .
P T g |Controlsbuffera
[Control sample]  Sample analysis 1 time as entered. _ Before f every 10 cycies.
Veisaton Eenicyslole)
- [DMS0 buffer A
= Move Up L & i i i
[Solvent Correction] _Solvent correction 1 time as ertered.  Before J every 15 cydes.
Setup Fiun I
Move Doun
T Buffer B b
Copy Step [Sample] Sample analysis L time as entered,
Save L
L | Simulat= Cycle Fun List [Contrals buffer B
Save & R iconvolsample]  sapidanalysis _tive asaRksred.  efors f svery 10 eyeles, -
) o [ ol »
i
2= Base settings — _ Fiecurerncs
s Contoks bulfer & ¥ Aepeat assay stzp within Buter & 2
(o e, & W & Evey [T = eee
o Btipo® Conliol sample ha
 Distibute == [ ———
Ll e - ‘
| “Cuckiype Sample analysis ~ ¥ Run assap step once first [~ Fiun sssap step once last
Humber of replicates Assay step preparalions
T = tines Tenpmaue  [25
& Asentered(123,123) Buffer P
£ Oider(1.12.2.33)
 Random

This screen determines the main structure of the method in terms of
assay steps. Steps at the top level (i.e. not indented or marked with the
symbol &) are executed in the order given. Nested steps (marked with
the symbol &) are executed within the context of the level in which
they are placed, as specified by the settings for Recurrence.

To create a new assay step, click New Step. The step will be created
with default settings at the end of the current method. Move the step in
the method with the Move Up/Down buttons until it is in the required
position in the method. You can make a copy of the currently selected
step with the Copy Step button.

The Simulate Cycle Run List button beside the method summary panel
allows you to check the number and order of cycles for the method as

defined.
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=
Assay Step Name | Number of solutions Cycle | Assay step name | Assay step purpose | Cycle type -
1 Startup 1 Startup Startup Sample analysis
z Buffer & 20 2 Startup Startup Sample analysis
3 Controls buffer A 2 3 Startup Startup Sample analysis
4 |DMSO buffer A ! 4 Buffer A Sample Sample analysis
B Buffer & 20 5 Buffer & Sample Sample analysis
o Controls buffer & 4 6 Buffer & Sample Sample analysis
7 DM30 buffer B 1
7 Buffer & Sample Sample analysis
8 Buffer & Sample Sample analysis
9 Buffer & Sample Sample analysis
10 Buffer & Sample Sample analysis
11 |Buffera Sample Sample anakysis
12 Buffer & Sample Sample analysis
13 Buffer & Sample Sample analysis
14 Cantrols buffer & Zontrol Sample Sample analysis
15 Cantrols buffer & Control Sample Sample analysis
16 Buffer & Sample Sample analysis
17 Buffer & Sample Sample analysis
18 |Buffer A Sample Sample analysis |

Enter the number of cycles to be run in each assay step and then click
Simulate Cycle Run List to display the cycle sequence for the run as

currently defined.

5.5.1 Base settings

Name

This is the name of the assay step. Each step in a method must have a
unique name. New steps are by default named Assay Step n, where n is
a serial number: change the name to something that describes the
context or intent of the step, to make the method easier to follow.

Purpose

Assay steps are assigned a purpose, used to identify cycles in the
evaluation software. The choice of purpose can help to document the
method structure, and also determines the way the data is treated in
evaluation. Choose the purpose from the list.

An assay step may have one of the following purposes:

Purpose

Usage and restrictions

Calibration

Used for calibration curves in concentration assays
and affinity in solution. This assay step should be
connected to the same cycle type as the Sample step
so that the calibration and sample analyses are
performed in the same way.

Set Calibration to recurring within Sample to repeat
the calibration at intervals through the assay.

At least one calibration step is required for evaluation
of concentration analysis.

Conditioning

Used to condition the sensor surface at the start of an
assay.
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Control sample

Used for control samples. This assay step should be
connected to the same cycle type as the Sample step
so that the control sample and sample analyses are
performed in the same way.

Set Control sample to recurring within Sample to
repeat the control sample analysis at intervals through
the assay.

Sample

Used for sample analysis in all applications.

At least one sample step is required for application-
specific evaluation.

Solvent correction

Used for solvent correction cycles. This step should be
connected to a cycle type designed for solvent
correction.

Set Solvent correction to recurring within Sample to
repeat the solvent correction at intervals through the
assay.

Startup Used to condition the flow system at the start of an
assay. This assay step will commonly be connected to
the same cycle type as the' Sample step.

Undefined Used for assay steps that do not fit the predefined

purposes.

Assay steps with Undefined purpose will not be
included in application-specific evaluation.

Note: For many simple methods, the assay step name and purpose
may often be the same (e.g. Solvent Correction, Sample,
Control Sample etc). It is however important to remember that
the name is for documentation from the user’s perspective and
may be chosen freely, while the purpose has significance for
the step properties and for evaluation of the run and must be
chosen from the predefined list.

Connect to cycle type

Each assay step is connected to one cycle type, which determines the
detailed operation of the step (see Section 5.6). Choose the cycle type
from the list of types available in the method.

5.5.2 Number of replicates

Assay steps can be set to run in replicate, which means that all cycles in
the assay step will be repeated the specified number of times. The order
in which cycles in the assay step are repeated can be specified:

As entered performs all cycles in the step once, then repeats the
step until the number of replicates is reached (this is
represented as 1,2,3,1,2,3 to illustrate the order of 3
cycles in a step repeated twice)
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Order performs the first cycle in the step for the specified
number of replicates, then the second cycle and so on
(represented as 1,1,2,2,3,3)

Random randomizes the order of the cycles within the step until
all cycles have been executed the specified number of
times.

Any steps that recur in a replicated step are performed at the specified
recurrence interval (see below) within the total number of cycles in the
replicates of the step. The number of replicates for the recurring step is
set in the properties of that step, and is not affected by the number of
replicates at the higher level.

5.5.3 Recurrence

An assay step can be set to recur at a specified interval within the
context of another step. The recurrence can be specified as Every n
cycles (so that the number of occurrences will depend on the number
of cycles in the assay step) or Distribute n occurrences evenly (in which
case the number of occurrences is fixed and they are distributed as
evenly as possible among the cycles in the assay step. In addition, the
recurring step can be specified to be executed at the beginning and/or
end of the step in which it is set to recur.

If the higher level step is run‘in replicate, a recurring step is distributed
among the total.number of cycles including replicates. This is
illustrated by the calculations below for a recurring step set to Every 5
cycles:

Top level step
Number of cycles 10 |20 |10
Number of replicates 1 1 2
Total number of cycles 10 (20 |20
Number of recurrences for the nested step | 2 4 4
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5.6 Cycle types

5.5.4 Assay step preparations

Temperature

This value determines the analysis temperature for the assay step. The
setting will also control the sample compartment temperature if the
appropriate option is checked under General Settings (Section 5.4).

If the actual temperature at the start of an assay step does not match
the setting for the step, the system will wait until the setting is reached.

Buffer

Select the running buffer to be used for the assay step. The default
buffer is A (corresponding to buffer bottle and tubing A on the
instrument).
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Overview

1. Creste a new cycle type or select an existing from the fist Cyele type description

General Setings EC e Hewr |
— = Sample analysis
Saihs Salvent correction - |
- —
Cycle Types Copy
T
Sample & R
AssapSetn £oo0
=
I o 2 Inset the @quired commands
3 Configure settings fof ach command
Setup Aun Commands | Report Paints |
m Captue ~ S ettings for Sample 1
e — e Miathod Variabes | Evalusion Variobles |
- ______‘ ‘ Set propetty as variable
By 2 — | Salution Is variable 2 Sobion
emove Fiom Cyole
Cotact time: Is varieble Contact time (s)
Close Mave Up Dissaciation time (5]
Dissociation time: s variable O Flow rate [ul/min)
Help Move Doun
L e ) teetn | Fourse 5 i
Sample 1
Fiegeneration 1 e 1234 =]

I” Predip

™ Mix with

Fraction: [0 (%) of mis solution

™ | Stabiization period after mix: 0 (s
I Extrawash after injection with:
I™ Stabiization period u E]

Cycle types define the detailed sequence of operations to be performed
in each assay step.

The top panel in the work area lists the cycle types currently available
in the method. Use the New button to create a new cycle type. Mark a
cycle type and click Delete to remove the cycle type from the method.
Use the Copy button to make copies of cycle types in the method: this
can be useful if a method requires a number of similar cycle types with
small variations. Click Rename to rename a cycle type.

Enter a description of the cycle type if desired.
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Settings for the currently selected cycle type are configured in the lower
part of the work area. The settings are divided into Commands and
Report Points, accessed on the respective tabs.

5.6.1 Commands

Commands | Report Paints |

ICaplule hd [ Settings for Sample 1
Type: High performance - Hethod Vaiiables | Evaluation Yariables |
Insert Command
Set property s variable |
Solution: I3 wariable
Remave From Cycle Solution .
Cantact time: |5 variable Contact time (5]
Move Up Dissociation time (5]
Dissociation time: |5 wariable O Flow rate [wlémin)
Move Down
Flow rate: 30 [ulmin)
- Sample 1
Fiegeneration 1 || Flowpath 1234
T Pedp
™ Wi with:
Fraction: |1 [%2) of mix solution
™| Statilization period aftermiz: [0 5]

I Extra wash after injection with:
[ Stabilization period Isl

<18

The commands in a cycle definition correspond to different kinds of
injection of liquid over the sensor surface. To add a new command to
the cycle definition, choose the command type from the pull-down list
and click Insert command. The command will be inserted with default
parameter settings immediately after the currently marked command
(or at the end of the cycle definition if no command is marked). Use the
Move up and Move down buttons to change the position of the
command in the cycle. Commands are executed from top to bottom in
the cycle definition.

General command properties
Common features of several commands are check-boxes for Predip,
Extra Wash After Injection and Stabilization period.

Predip

Check this box to dip the needle in a separate position before
aspirating the solution to be injected. The predip position will normally
contain the same solution as is injected, so that the needle is rinsed
briefly to minimize carry-over effects. The same predip position is used
for all cycles.

Extra Wash After Injection

Check this box and specify a wash solution to perform an extra wash
of the flow system after the injection. The flow system is washed
automatically with buffer after each injection, but an extra wash with a
different solution can be included if required. This wash solution does
not pass over the sensor surface.
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Stabilization period

Check this box and specify a time in seconds to introduce a delay
before the next command is started. This can sometimes be necessary
(for example after regeneration steps) to allow the response to stabilize
before performing the next injection.

Capture command

This command is intended for injection of ligand over a capturing
molecule at the beginning of a cycle. The injected solution, contact time
and flow rate can be set as variables.

Carry-over control command

This command injects a 30-second pulse of buffer over the surface at a
flow rate of 40 pl/min, in order to check that there is no carry-over of
analyte or other material from an injection earlier in the cycle. The
injection is suitably placed at the end of the cycle, and can be used in a
conditional context (see the If...then command) to perform additional
buffer injections or regeneration steps if carry-over is detected. A plot
of the binding response from a carry-over injection against cycle
number is created automatically for quality control purposes in the
evaluation software (see Section 6.4).

If...then command

This command allows construction of conditional methods, where
commands are executed or skipped depending on the outcome of
certain conditions. The illustration below shows a cycle which will
perform an additional regeneration if the relative response after the
first regeneration exceeds a specified value:

Commands | Report Faints |

Insert Command
Remove From Cycle
Mave Up

i~ Candtion

It For Report Paint Flow cell Comparison:

| [eterence 21 x| [Grester Than =]

[Relative Response 7] [regeneration_1

|Constart x| o

I~ Use additional candition

Move Down

If statement is true then;

- Sample 1
~ Regeneration 1
[=)- If condition = True
Bl Then
i - Fegeneration 2
B Else
+ CyelsEnd

| Commard Sequence

If statement is false then:

IEmt cycle
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To set up a conditional command:

1.

Insert an If...then command at the appropriate place in the cycle
definition.

Specify the condition. This is defined as the outcome of a
comparison between a report point value (absolute response,
relative response or slope) and a constant or another report point
value with an added or subtracted constant value. Only report
points that have already been set in the cycle definition may be
used in the condition.

Check Use additional condition to combine two conditions, using
either AND (both conditions must be fulfilled) or OR (fulfillment
of one condition is sufficient) as a logical operator.

(The available comparison conditions are Greater than and Less
than. The conditions do not include Equal to since exact equality
is an unpredictable condition in view of noise in the SPR response.
To construct an equality condition, combine one Greater than and
one Less than condition so that a window-of tolerance is created.
For example, the combined condition A greater than B-1 AND A
less than B+1 is equivalent to A equals B with a tolerance of +1.)

Choose the actions to be taken when the condition is met and
when it is not met. You may choose to execute a command
sequence, terminate the-cycle or the method, or introduce a
stabilization period.

If you choose a command sequence for either the True or False
outcome, click on the appropriate branch of the command (Then
or Else respectively) and insert the commands you wish to be
executed. If you leave the branch empty, the cycle will simply
continue with the next command following the If...then
construction.

You can use the Move up and Move down buttons to rearrange the
order of commands within a branch, but you cannot move
commands outside the branch in which they are placed.

If you have chosen a command sequence for an action and have
entered commands, you must delete the commands before you can
change to a different action.

Enbancement command

This command is intended for injection of a secondary enhancement
reagent following the sample injection. Enhancement reagents are most
commonly used to confirm the identity of the bound analyte, but may
also be used to amplify the analyte response. The injected solution,
contact time and flow rate can be set as variables.
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General command

This command is a general-purpose injection that supports the same
functions as the Sample command, and also includes a Dual Inject
option under Type. This option injects two solutions in direct
succession, with no intervening automatic wash routines. A
dissociation time may be set for the second injection but not for the
first. General commands are not recognized as analyte injections for
evaluation of concentration, kinetics or affinity and may therefore also
be used to “hide” injections from the predefined evaluation facilities.
The injected solution, contact time and flow rate can be set as
variables. Evaluation variables can also be defined for General
commands (see Section 5.6.2).

Inject and recover command

This command recovers analyte that is bound to the sensor surface,
and is intended for use in applications where the bound material is
analyzed further. Several features of the command are designed
specifically for integration of Biacore analysis with mass spectrometry
(MS). Most of the parameters for the command can be set as variables.
This command can only be used for injection over all four flow cells:
normally, the same ligand should be immobilized in each cell.

Commands | Fiepart Points |

Capture - (et for InsctAndRecsiel1 S = 1 =
Sample solution: Sample HMethod Variables |
Inset Commend Set property as vaiiable _
Contact time: 180 |s)
[ sample solution
Fiemave From Cycle I )
ol Floiate: 5 atul M [ Contact time fs)
Movdlp f ] Pl rstes (i)
ol Flow path: [ /ash solution
Move Down [ Recavery soluion
“whash solution; 0.5% TFA O Deposition solution
InjecténdRecover 1 Deposition solution volume:
! Fiecovery solution: 53 TFA OI0er

Incubatin time: EC)
Dicpositian solution S0t NHAHCO3
Diposition solution volume:  [10 ful)

Mumber of repetitions: 5

The command initiates a sequence of operations in the instrument:

1. The specified volume of Deposition solution is transferred in the
autosampler to a target position in the sample and reagent rack.
Target positions are assigned as required in the Rack Positions
dialog (Section 4.2.5). The deposition solution should be MS-
compatible, and may be used for example to neutralize the
recovery conditions (which are often acidic) or to add trypsin or
another protease to the sample for peptide digestion. The presence
of deposition solution also helps to collect the small recovered
volume reliably from the autosampler needle.
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2. The Sample solution is injected over the sensor surface with the
Contact time and Flow rate as specified. The Flow path is fixed so
that sample passes through all four flow cells to maximize the
amount of analyte that binds to the surface.

3. The flow system is washed with the specified Wash solution.
Distilled water or an MS-compatible buffer should be used as
washing solution.

4. A small volume (approximately 2 pl) of Recovery solution,
separated from the surrounding buffer by air segments, is injected
into the flow cells. The flow is stopped for the specified Incubation
time while the recovery solution is in contact with the sensor
surface, to allow the bound analyte to dissociate into the recovery
solution.

5. The flow direction over the sensor surface is reversed and the
recovery solution containing recovered analyte is deposited in the
target position where it mixes passively with the deposition
solution.

6. Steps 2-5 are repeated for the specified Number of repetitions. This
increases the yield of recovered analyte without requiring
additional commands. The same target position is used for
recovered analyte from all repetitions. Note that only one aliquot
of deposition solution is used, regardless of the number of
repetitions.

Notes: Methods that include the InjectAndRecover command require
a sample and reagent rack type 1 and cannot be used with
microplates (see the Biacore T100 Instrument Handbook for
rack details).

The contact time for sample, flow rate and number of
repetitions determine the total injected volume for both sample
and recovery solution. You may need to adjust one or more of
these parameters if the method does not pass verification.

Regeneration command

This command is intended for injection of a regeneration solution
following the sample injection. Check High Viscosity Solution if the
regeneration solution has a relative viscosity higher than about 3
(corresponding to about 35% glycerol or 40% ethylene glycol at
20°C). This will adapt the solution aspiration and injection procedure
for higher viscosity. The injected solution, contact time and flow rate
can be set as variables.
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Sample command

This command is intended for injection of sample containing analyte.
Only Sample commands are recognized in the evaluation software for
kinetics, affinity and concentration evaluation. The injected solution,
contact time, dissociation time and flow rate can be set as variables.
Evaluation variables can also be defined for the Sample command (see
Section 5.6.2).

The Sample command may be optimized for high performance or low
sample consumption. High performance is achieved by using extra
segments of air and sample during aspiration to separate the injected
solution from running buffer, thereby minimizing dispersion of sample
at the beginning and end of the injection at the expense of additional
25 pl sample consumption. The low sample consumption option uses
fewer segments, but still achieves a performance that is adequate for all
applications except analysis of rapid kinetics.

The Sample command supports a Mix function for mixing sample with
a defined solution in the autosampler before injection. Check the Mix
option and enter a mix solution and mixing fraction to use this
function. Entering a fraction of e.g. 20% will mix one part of mixing
solution with four parts of sample. The sample and mixing solution are
taken from respective positions in the autosampler and mixed in a third
position. The option Stabilization period after mix allows you to specify
a wait period-between the mixing operation and injection of the mixed
solution.

Solvent correction command

This command injects a 30-second pulse of solvent correction solution
over the surface at a flow rate of 30 pl/min. A solvent correction cycle
should contain 4-8 Solvent correction commands for the different
solvent concentrations used to construct the correction curve (see
Section 6.7). Solvent correction commands will be correctly evaluated
only when they are used in cycle types that are connected to assay steps
with purpose Solvent correction.

5.6.2 Variables

Parameters for several of the commands in a cycle definition may be set
as variables. Values for variables are entered in either the Sample and
Assay Setup or the Setup Run step (Sections 5.7 and 5.9.2), and
determine the number of cycles that will be performed in the run.
Variables fall into two broad classes:

e Method variables such as sample name or contact time, that control
the way the cycle will be performed. Parameters that are not set as
variables are defined in the main command panel.
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e Evaluation variables such as concentration or analyte molecular
weight that are used in evaluation of the data. Some evaluation
variables are required for correct functioning of application-specific
evaluation procedures (for example, kinetic evaluation requires a
variable called Conc which holds the analyte concentration). These
are selected from a predefined list. Other evaluation variables may
be freely defined by the user, to hold information that is relevant to
the assay but not required by an application-specific evaluation
procedure (an example might be the sample batch number).
Evaluation variables may only be defined for Sample and General

commands.

Variables are set in the list at the right of the command panel. For
method variables, check a parameter to set it as variable. For
evaluation variables, choose the purpose of the assay to display an
appropriate list of predefined variables and check the variables you
want to use. Click Add to set up user-defined variables.

Note: For specific assay purposes, you should generally check all
suggested variables. If you leave some variables unchecked, the
assay-specific evaluation may not work.

Methad "/ ariables 1 Ewaluation W aniables l Method Y arables - Ewalustion ¥anables |

Salution

Contact time [z)
Digsociation time (5]
3 Flaw rate (pl/min)

| Setpmoperty a5 wariable .

Fredefined variables:

M ame Walue bype
Conc Mumeric
Diilution Mumeric

Uszer-defined variables:

Mame | Walue vpe
BatchMo Text
Add.. Delete

Evaluation purpogze:

Predefined evaluation variables for different assay purposes are
described in the table below (see also Section 5.10).

Assay purpose: General, Kinetics/Affinity, Thermodynamics

Conc

Analyte concentration

Mw

Analyte molecular weight: required for molecular
weight adjustment of report points, and for
kinetic evaluation when the concentration is
entered in weight-based units.
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Assay purpose: Kinetics (beterogeneous analyte)

Conc1, Conc2 Analyte concentrations for the two analytes

MwW1, MW2 Molecular weight for the two analytes: these
variables are required even if concentrations are
entered in molar units, to determine the relative
contributions of the two analytes to the observed
response.

Assay purpose: Concentration

Conc Analyte concentration: required for calibration
and control samples, left blank for unknowns

Dilution Dilution factor: used for unknown samples to
calculate original concentrations

Assay purpose: Affinity in solution™

ConcB-calibration | Concentration of interactant B used to construct
a calibration curve

ConcB-fix Concentration of interactant B in the sample
mixture (the concentration of B is kept constant)

ConcA-variable Concentration of interactant A in the sample
mixture (the concentration of A is varied)

*See Section 11.1.1 for details of how this assay is set up.

5.6.3 Report points

Commands Peport Paints |

Name Sec | Before/After | Start of /End of Inject Window | Baseline
baseline_1 10 EBefore Start of
binding_late_1 5 Eefore End of
stabilty_early_1 10 After End of
regeneration_1 45 After End of

Sample 1
Sample 1

5 Wes
5 No
S Mo
5 Mo

Sample 1
Regeneration 1

HRARE

ETEN KN ETE

FEEEE

FOEEE

K1 EIENEE

Delete

The Report points tab lists the report points in the cycle type definition,
ordered as far as possible in the order they will appear in the cycle.
Several injection commands have a predefined set of report points that
are added to the list when the command is included in the cycle type.
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You can add your own report points by filling in the details in the
empty row at the bottom of the table. A new empty row is added
whenever you create a report point.

Report points are set at defined times in relation to the start or end of
injections in the cycle. Report points that are set outside the time range
for the cycle (i.e. a significant time before the start of the first injection
or after the end of the last injection) will not be created.

Note: Do not position report points far away from events, so that
they lose their relevance to the event, or so close to an event so

that the report point window overlaps the event itself.

Enter the report point details as follows:

Name The report point name must be unique within the cycle
type. Choose a name that reflects the function of the report
point.

Sec Enter the time in seconds between the report point and the
event.

Before/ Choose whether the report point is to be placed before or

After after the event.

Start of/ Choose whether the report point is to be placed relative to

End of the start or end of the injection.

Inject Choose the injection to which the report point will be
related.

Window  Set the window for the report point calculation. The report
point will be placed at the center of the window, and the
reported response will be an average of the response values
within the window. A window of 5 seconds is adequate for
most purposes.

Baseline  Choose whether the report point will be defined as a
baseline or not. Response values for report points that are
not defined as a baseline will be calculated relative to the
closest preceding baseline value.
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5.7 Sample and Assay Setup

T BufferChange - Main ~=10/%

Crcvicy 1. Selact assay step 2 Select where to define variable valuss far each Assap Step.
General Seiings
[Seartup -
Assay Steps Buter B " Define all variable values at run time.
(Controls buffer A
Cycle Types Or1s0 buffer A " Define all variable values in method
Euffer
Sz (Controls buffer 8 & Define some varisble vahies in method and others 2t run ime.
Assaw Sewm s e =l
edizaion |3, Select whers the varisble valugs vill be delined
Wariable values defined in method Vaiiablz values defined at runtime
Command Variable Command | Variable
Sample 1 Contact time (5) - Sample 1 i Selution
sample 1 Dissociation time (s) Sample 1 Conc
o« Sample 1 M

r4 These variable values wil be used for all cycles

Sample 1 [
Contact time (s) | Dissociation time (s) |

I 150 60
— s B =

This screen determines whether variable parameter values are specified
in the method or at run time. You may choose to specify all values in
the method, all at run time, or a mixture of the two. Values that are
specified in the method are saved with the method and cannot be
changed at run time. You can change'the level at which values are
specified without changing the cycle type definition, so that the same
cycle type can be used for different assay steps with different sets of
run-time variables. An example of this may be found in the predefined
method for affinity in solution (Section 5.11.1).

Variables are configured independently for the different assay steps
(even if the assay steps use the same cycle type).

If you choose to specify all variables in the method, the values are
entered in this screen. For each assay step, one row of variable values
represents one analysis cycle (the cycle may be repeated if the Repeat
property is set in the Assay Step screen). Each row in the variables
table corresponds to a cycle in the run. A new empty row (marked with
an asterisk) is created automatically at the bottom of the table as soon
as data is entered. Columns in the table correspond to variables for the
cycle type used in the assay step, and are grouped according to
commands in the cycle type definition. Use the right mouse button in
the variables table to access functions for copying and pasting cell
contents and for inserting and removing rows. When all variables are
specified at run time, variables are handled in the same way in the
Setup Run step.

To specify that some variables are specified in the method and others at
run time, check the appropriate option and then distribute the variables
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5.8 Verification

as required between the method and run-time lists. This mode can be
used to hide variables at run time that are not relevant for the assay
step. Fill in values for variables that are specified in the method: those
specified at run time are filled in the Setup Run step. Note that in this
mode only one set of variable values can be specified in the method: the
number of cycles is determined by the number of rows of variable
values in Setup Run.

Depending on how the method is defined, there may be variable tables
for several assay steps. Variable handling must be defined for all steps
before the method will pass verification.

5.9 Setup Run

This step checks that the method is correctly and completely defined. A
method that does not pass the verification step can be saved but cannot
be run. Verification may fail because parameters are missing (e.g.
variables that are specified in the method have not been assigned
values) or because the method construction is invalid (e.g. an assay step
is not connected to a cycle type).

82

5.9.1 Detection
Set the flow path for the method in the Detection dialog.

Tz Method Builder - Detection |

Detection

Flawst path: =~

Help | < Back | MHedt | Cloze |

You can only choose a flow path that is consistent with the Detection
setting for the method (see Section 5.4).

5.9.2 Variables

In this step you assign values to variables that are to be defined at run
time (typically a sample table, see Section 5.7). Each row in the
variables table corresponds to a cycle in the run. A new empty row
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(marked with an asterisk) is created automatically at the bottom of the
table as soon as data is entered. Columns in the table correspond to
variables for the cycle type used in the assay step, and are grouped
according to commands in the cycle type definition.

& BufferChange - Yariables x|

1. Select azzay step.

Buffer &
Buffer B

2. Enter values for Assay Step Buffer &,

Sample 1
Solution | Conc {pM) | Dilution | BatchMo
1 Sample 1 15 1:44387
2 Sample 2 32 1 §GRH-65103]

Help < Back | Mext > | LClose |

Use the right mouse button in the variables table to access functions for
copying and pasting cell contents and for inserting and removing rows.
The columns in the table are listed in the order they are defined in the
method (see Section 5.6.2).

Click Import to import the variables table from an external file. See
Appendix A for details of the import format.

Depending on how the method is defined, there may be variable tables
for several assay steps. Data must be entered in all tables before you
can continue to the next step. Evaluation variables may be left blank if
desired.

5.9.3 Cycle run list

When you have completed the variables table, click Next to view a
complete summary of the cycles that will be performed in the run. This
view is for information only and cannot be edited. Check through the
cycle list to confirm that the variable tables are correctly filled in.
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Tz BufferChange - Cycle run list 1[

1 Startup durmnrny
2 Startup durmnrny
3 Startup durmnrny
4 Controls buffer & High

5 Controls buffer & Low

] DMS0 buffer A

T Buffer & Sample 1
8 Buffer & Sample 2
q Controls buffer B High

10 Controls buffer B Low

11 DMSC buffer B

12 Buffer B Sample 1
13 Buffer B Sample 2

Help Owerviem,

A33ET
GRH-65103

A43E7
GRH-65103

Cycle | Assay stepname ‘ sample 1 Solution | Sample 1 BatchNo | sample 1 Conc (pM) | sample 1 Dilution |
1)

1}
1}
45
E

15
32
45
E

15
32

1

1
1
1
1

< Back Next > | Cloze

Click Overview to display the method overview (Section 5.3).

5.9.4 System preparations
Choose which preparation steps should be executed before the method

starts.

System Preparations

X

v Prime before mn

[ Momalize detectaor

— Temperature settings

Analyzis temperature:

5 o

Sample compartment temperature: |25 [C]

Help |

< Back |

et =

Cloze

System preparations are equivalent to those for wizard-based runs (see
Section 4.2.4). The temperature settings are taken from the first assay
step in the method and cannot be changed here: they are shown for
information only.
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5.9.5 Rack positions

See Section 4.2.5 for a description of the Rack positions dialog box.

5.9.6 Prepare Run Protocol
See Section 4.2.6 for a description of the Prepare Run Protocol dialog
box.

5.9.7 Starting the run

When the positions are finalized, the sample plate is prepared and
loaded into the instrument and a chip is docked, choose Start Run to
start the run.

5.10 Requirements for assay-specific evaluation

This section describes the requirements and recommendations if assay-
specific evaluation is to be applied to method-based runs.

5.10.1 Concentration
See Chapter 8 fora description of concentration evaluation.

e At least one assay step is required with purpose Calibration and one
with purpose Sample. An assay step with purpose Control Sample is
also required in order to create trend plots for control samples.

e Assay steps Calibration, Sample and Control Sample must be
connected to a cycle type that includes one Sample command. The
three assay steps will normally be connected to the same cycle type.

e Samples in the Calibration step must have concentrations specified
in the variable Conc. At least two different concentrations are
required for linear calibration curves and at least four for 4-
parameter fitting.

e Samples in the Sample step will normally not have specified
concentrations. If concentrations are specified, they will be ignored.
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5.10.2 Kinetics/Affinity

See Chapter 9 for a description of kinetics and affinity evaluation.

At least one assay step is required with purpose Sample, connected
to a cycle type that includes one Sample command.

Sample concentration must be specified in the variable Conc. If
weight-based units are used, a molecular weight for the analyte
must be specified in the variable MW.

As a recommendation, there should be a concentration series with
at least five non-zero analyte concentrations and one zero
concentration. At least one of the non-zero concentrations should
be measured in duplicate. Although kinetic and affinity evaluation
can be applied to runs with fewer sensorgrams, the results will
generally be less reliable if these recommendations are not followed.

5.10.3 Thermodynamics

See Chapter 10 for a description of thermodynamics evaluation.

Thermodynamics evaluation requires that kinetics or affinity (see
Section 5.10.2)is determined at two or more temperatures.

5.10.4 Affinity in solution

See Chapter 11 for a description of affinity in solution evaluation.

At least one assay step is required with purpose Calibration and one
with purpose Sample. Both assay steps must be connected to a cycle
type that includes one Sample command. The two assay steps will
normally be connected to the same cycle type.

Samples in the Calibration step must have concentrations specified
in the variable ConcB-calibration. At least two different
concentrations are required for linear calibration curves and at least
four for 4-parameter fitting. These samples should contain only
component B.

Samples in the Sample step must have concentrations specified in
the variables ConcB-fix and ConcA-variable. At least 3 samples with
the same concentration of component B mixed with different
concentrations of component A are required.

Biacore T100 Software Handbook

Version AB



Methods

5.10.5 Other requirements

Application of solvent correction (see Section 6.7) requires an assay
step with purpose Solvent Correction, connected to a cycle type that
includes at least four Solvent Correction commands for different
solvent concentrations.

5.11 Method examples

A selection of predefined methods covering common applications is
provided in the Biacore Methods folder (see Section 5.1). Use these
methods either directly or as starting points for your own method
development. This section describes the essential features in each
method that are not supported in wizards. Refer to these methods as
guidelines in constructing your own methods that exploit similar
features.

5.11.1 Affinity in solution

This method is designed for measurement of affinity in solution as
described in Chapter 11. The method includes a Calibration assay step
for measurement of component B and a Sample step for measurement
of mixtures of components A and B. Both these assay steps are
connected to the same cycle type.

Predefined evaluation variables are included for the evaluation purpose
Affinity in solution:

in solution - Main

Bk 1. Create a new oyl type o select an eristing fiom the s, Cocle type desciption
General Settings A e e I New | [This cycle s used in starlup, calibralion and sample steps
Containg injsction of sample and regeneration
Ay n salution
fssay Steps Delele

[ oo e |5
Sample & R
Paeen _Rename |

Werification 2 Insert the required commands.

3 Configure settings for each command,

e ] /\

Captue ~ [~ Setings for Sample 1
Tope: Low sample consumption | Method Variables Eva\uatmn\/auamesh
Insest Command
Fiedefined variables
Solution Is varisble
Contact time: 120 () ConcB-calir . Numeric
o=e Mave Up > lu_ [ Concd-variable Mumeric
issociation time: ] ConcB-fix Humeric
Flow rete 10 (i)
Sample 1
Regeneration 1 I Flow path: Both  x User-defined variables
I~ Predip Name: Valus typs

™ Mis with:

Fraction: [1 (%) of mix solution
I= | Stabiization period ftermiz. [0 )

I™ Extra wash after iniection with:
™ Stabilization period: o E]

Add Delete

Evaluafion purpose.

finity in solution
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The Sample and Assay Setup is different for the two assay steps, so
that only the relevant variables are entered at run-time for each assay
step.

5.11.2 Heterogeneous analyte kinetics

This method is a straightforward kinetics determination with
evaluation variables included for the evaluation purpose Kinetics —
heterogeneous analyte, providing separate concentration and
molecular weight variables for two analytes.

T Kinetics heterogeneous analyte - Main

DRz 1. Craste a new cycle type or select an existing from the list Cyele type deseiiption
Bl et Cycle types currently in method Hew | [This cycle is used in startup and sample steps.
Containg sample and regenerstion.

Hetero analyte
Delete

Assay Steps

[ v |

Sample &
Assay Setun

Yerification 2 Insert the required commands.

3 Configure settings for sach command,

Setup Run Commands | Report Faints | /\
=

Coptue - (~Setings for Sanpl 1 - -
1
Save = i $
= e Typs High performance i ]
P o
e = Solution Iz varisble
S 2. yFemwfongel | 3
' 6

Mathod Variables  Evaluation Variables |\

Predefined variables:

Name Valstpe |

1',..*

. 0] Cortact time: | . M Conct Hurneric

& Movalp Conc2 Numeriz

| | Dissocistion time:  |500 (3] J I} e 9 M1 Numeric
ave Down

Flow rate: 30 (plmin) M2 Humerie:

Sanple 1

- Regeneration 1 LeRlat Bah x|

I~ Predip

I~ i with ] T [
R i
" Rractionie |0 (%) of mit solulion a
™| Stabiieation perind after i 0 Is)

I Estavashafierinigotonvith: [~
™ Stabilization periad: 0 (s)

1 ser-defined variables:

Name Value type

Add Delele

Evaluafion purpose.

Kinetics - heterogeneous analjte )
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5.11.3 Low molecular weight compounds

Methods are provided for both kinetics and screening of low molecular
weight compounds. The essential addition to wizard-based
counterparts is the inclusion of a Solvent Correction assay step
repeated at interval throughout the run.

o

Overview PEERS General settings
General Settings C: unit = ik
Startup D1ata collection rate = 10Hz
Assay Steps [Startup] LI Kinetics 3 times as entered. S ample compartment temperature = 25 °C
PEE Detection = Dual
L
Cyele Types Sample
[Sample] LMY kinetic; Setings fer assay step “Startup”
Sample & -
Assap Setup Temperature = 25 °C
[Solvent correction \3uyye, =
Verification t [Solvent correction]  solvent correction 1 time as entered,  Before f every 20 cydes. L4
g [ontl sample Seltings far cyele lype "LMW kineties”
Setup Fun [Cortrel sample] Lo kinetics Ltime as ertered.  Before f after [ every 10 rycles,
&~ Sample 1: varies by cycle, B0s, B00s,
amy-over control 1
Sare - Repatt paints
Save as
Close
Heln
| |
)
! /
| A
|
il = e »l Expand Al Colapse Al

This assay step is connected to a cycle type that includes 8 Solvent
Correction commands for injection of 8 different solvent

concentrations (see Section 6.7).

LMW kinetics - Main

Overview

1. Create a new cycle type or select an existing from the fist

General Settings

Cycle types currently in method

Hew |

solvert correction

Cycle typs dessription

This cycle is used in solvent correction steps.
Contains injection of eight diferent salufions.

Assay Steps

Cycle Types ||

Sample &
Assap Setup

Verification

Save
Save as

LI Krietics

2 Inseit the requited commands.

3 Corfigure settings for each command

Commands | Report Paints |

Insert Command
Remove From Cycle:
Move Up
Move Diown

Salvent camection 1
Solvent comection 2
- Solvert comection 3
Solvent comection 4
- Solvent comection 5
Salvent camection
Solvent comection 7
- Solvert comection 8

Delete
Copy
FRename

[ Settings for Solvent comection 1

The Solvent conection pulses wil be min for 30 seconds with  flow
rate 30 plimin
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5.11.4 Screening

Screening applications suitably include a carry-over control injection,
to identify potential carry-over problems from “sticky” compounds
that may affect the response in subsequent injections. The Biacore
method is designed for screening of low molecular weight compounds
and includes a solvent correction step as described in Section 5.11.3.
Low molecular weight compounds frequently dissociate readily from
their targets, and the example method does not include regeneration. If
you require a regeneration step, it is advisable to include regeneration
after both the sample and the carry-over injections.

i LMW screen - Main o [=] 73}
Teariz 1. Creale a new eyl pe o select an existing from the it Cycle ype description
General Settings Cycle types currently in method = | [This cycle is used in startup, sample and control sample steps.
Contains injsction of sample and carty-over contal funring buffer)
eey s salvent corrertion
ssay Steps Lt acreen Delete
Cycle Types Copy
Semple Em—
Assap Selun
Verfication 2 Inset the required commands.
3. Conligue settings for each command
Setup Run Commands | Report Paints |
Capture = Settings for Carp-over contiol 1

gev T The Cary-over control fjestion wil be run for 30 sscondsigithia fow rote
= a0 ylimin
% Remove From Cycle
Close Mave Up ‘ ‘ ‘
[]

5.11.5 Capture on Sensor Chip NTA

Capture of poly-histidine tagged ligands on Sensor Chip NTA relies on
chelation of Ni2* ions on the surface, and regeneration is generally
performed by stripping the Ni2* with EDTA. Applications that use this
approach require two capture injections in each cycle, one for Ni2+ and
one for the poly-His tagged ligand. The Biacore method provided is
designed for kinetic or affinity determinations, but may be readily
modified for other applications that use Sensor Chip NTA.
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Owerview

1. Create @ new cycle type of select an existing from the list

General Setlings

Cycle types currently in method

Cycle type description

fssay Steps

e oo | -

Sample &
Agsay Setup

Veriication

NTA Kinetics
condtioning cyce

2 Insert the required commands.
3. Configure settings for each command,

Commands | Repert Faints |

Capture solulion:
Insert Command
Contact time:
Remave From Cycle

Flow rate:
Move Up
Flov path,
Move Down
I~ Predp

Caphure 2
Sample: 1

Capture | (~Settings for Capture 1

[V Extra wash after injection with: HES-EP T
- Fiegeneration 1 ™ Stahilization period: 0 3]

= | [This cycle is used in startup and sample steps.
Coritains injection of rickel solution, histidine-tagged igand, sample and
o regengration.
G55 The nickel salution and histidine-tagged ligand is injected aver the second

flow path and sample and regeneration over bath flow paths.

Copy
Rename

Mickel soltion Methed Variables |
[Setpopeyasvaiable |
0 @

O Capture solution

10 i O Cortact time [5)
i O Flow rate (pl/min)

Second I Ertra wash solution

5.11.6 Inject and Recover
The example method provided for using the InjectAndRecover
command is targeted to recovery for mass spectrometry, and contains
two assay steps. The first conditions the surface by washing three times
with 05% trifluoroacetic acid, while the second performs the sample
injection and recovery operation.

Overview

General Setlings

Assay Steps

Cycle Types

Sample &
Ascay Setup

Werfication

Setup Run

& Method Builder - Mal

1. Create assay steps by

using the buttans below:

[Conditioning]

Surface conditioning

Conditioning 3times as entered. |

2 Select an assay step by
dlicking onil. Edi properties

2

Below or use buttors to
remove or move the step,

[sample]

Inject and Recover

Inject and Recover L time as entered ‘

Hew Step
Remove Step
Move Up
Move Doun
Copy Step
Simulate Cycle Fun List

~Base settings R

R [Condbonma =]
Comectta
cycktpe  |Conditonng 7]

Name Suiface conditioning I™ Repeat assay step within | -

€ Evey = e
C Distibute = occurences evenly

€ Order (1.1.223.3)
 Random

I | Fiun assay step once first I Run sssay step once last
[~Mumber of replicates —————————————] [~ Assay step preparations.
= e Temperatue —— [25
@ s entered (123,1.2.3) Bulfer
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The cycle for recovery of bound analyte contains just one single
InjectAndRecover command. Additional commands are usually not
needed, since the recovery component of the InjectAndRecover
command serves as a regeneration step (see Section 5.6.1).

Overview

1. Create a new cycle type of select an existing from the list

General Setlings

Cycle types currently in method Hew

Tnject and Recover

Assap Steps Conditioring

Cycle Types

Sample &
Ascay Setup

Werlication 2. Inseit the required commands.

Setup Run

3 Configure setfings for each command

Commands | Report Paints |
Capture B

~ InjecténdRecaver 1

Delete
Copy
Rename

1 Method Builder - Main =10/ x|

Cyele type description

The "Tnject and Recover” cyck type regulates sample injection. washing
of the fuidic system and recovery of the material that is captured on the
censor surface.

Witkin one cycle, the sample injection and recovery sequence can be
repeated up to 14 times. The total sample volume (masimum raughly 30
mcrolter] wil be equall dvided over the number of repeliions.

Mate that sakts and detergents [present in recovery, depasition, wash
solutions and runring bulfer) can reduce sensitiviy in mass spectrometic
M5 analyses on the recovered sample.

[ Settings for InjectAndh:

S ample salution:
Contact time:

Flow rate:

Flow path

Wash solutian
Recavery saion:
Incubation time:

Deposition solution:

Number of repelitions:

Al

Sample

[0 [g)
|
1234 -

0.6% TR
5% TFa

0 @

S0mtd NH4HCO3

Deposiion solution vokume:  [10 [ul] g 8

Method Variatles |

Set properly as variable —
O sample solution

O Contact time [3)

3 Flow rate (ulmin

'Wash solution

[ Recaver sohution

3 0epasiion solution

O Deposition solution wolume

All parameters in the InjectAndRecover command are fixed: check the
appropriate boxes in the Method Variables list if you want to use
variable parameters. There are no evaluation variables for this

command.
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6. Evaluation software — general
features

Biacore T100 Evaluation Software offers general functions for
presentation of results as sensorgrams and/or report point plots and
application-specific evaluation functions for concentration, kinetics and
affinity, and thermodynamics measurement. There is also a function
that corrects for solvent effects that can sometimes distort the results
from analyses with low molecular weight analytes that give low
response levels and require organic solvents (e.g. dimethyl sulfoxide,
DMSO) to maintain solubility.

This chapter describes the organization of the evaluation software. The
various evaluation functions are described in detail in the following
chapters.

6.1 Evaluation software interface

Menu and toolbar

Evaluation explorer — Do [ o

Work area

Status bar

The Biacore T100 Evaluation Software screen is divided into three
main regions:

[0 [y S Pupose: <overap =[] [cret: oot
Sensorgram

~=lolx|

& a[V-value
EG
78847

R binding level

[owetame Fouts =] | ]assaySep Puspose: covet = [0 |
Ru Binding level
1

45 Fomd-3 Sar
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e The menu and toolbar provide access to the evaluation functions.

e The Evaluation explorer at the left of the screen lists the evaluation
items (plots, sensorgrams and other result displays) that have been
created in the current session. Double-click on a folder in the
evaluation explorer to expand or collapse the folder. Click on an
item to display it in the work area. Right click in the explorer area
for options for adding new items: right click on an item for
additional options relating to that item.

o The work area displays the currently open items. Each item is
shown in a separate window that can be moved, resized or closed

independently of the other items.

e The status bar indicates the progress of current operations.

6.2 Opening files

To open a result file in the evaluation software, use the File:Open menu
option. You can open result files from the control software (file
extension-.blr) and saved evaluation sessions (file extension .bme). If a
file is already open in the software, opening a new file with File:Open
will automatically close the first file.

Opening a file automatically.creates a Sensorgram item and a number
of default plots according to.the content of the file.

To open multiple result files in the same session, use the File:Append
file option. You can only append result files, not evaluation sessions.
Appending a file to a session will delete all the user-defined evaluation
items in the session.

6.3 Common display functions

96

6.3.1 Zooming the display

To zoom a display window, drag with the mouse over the area you
want to enlarge. To restore the previous zoom level, double-click
anywhere in the display window except on the axes or legend, or select
Unzoom from the right-click menu.

Displays are normally rescaled automatically whenever you change the
displayed data. To keep the current zoom setting when data is changed,
check Zoom lock in the display window.
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You can also set the display scale with the Scale option from the right-
click menu. The display is not rescaled automatically if the scale has
been set to specified values.

6.3.2 Right-click menus

Right-click in display windows for options relating to the display. The
available options vary according to the type of window, and also
depending on whether you right-click on a point, a curve or elsewhere
in the window. The list below describes the functions.

Labels

Displays a label on each point in a plot window, showing cycle
number, flow cell and sample name. (Labels may overlap and be
difficult to read if the points in a plot are closely spaced.)

Caption

Displays the name of the evaluation item as a caption in the item
window. The caption is shown as Empty Plot for sensorgram windows
if there is no data to display.

Show sensorgram

Displays the sensorgram relating to a point in the plot. This option is
only available when you right-click on a point: the sensorgram is
displayed in a separate window that must be closed before you can
continue with-the evaluation:

Exclude cycle/curve/point

Excludes data from the evaluation session. The data that can be
excluded differs according to the type of window. Excluding cycles in
either sensorgram or plot windows affects all other sensorgram and
plot windows correspondingly: however, application-specific
evaluation items that have already been created are not affected until
they are edited and updated. If you have applied solvent correction and
then exclude solvent correction cycles, the correction remains applied,
but the excluded cycles will not be available if you edit the solvent
correction item.

Scale
Sets the scale for the display. You can also access this function by
double-clicking on either the x- or y-axis in the display.
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scale x|

®Scale—————— Y Scale
v Auto v Auto
™ Logarithmic ™ Logarithmic

tlir IU b IMDD
o IT"'UU bl a: |32DD

ak. I Cahicel |

Uncheck Auto and enter minimum and maximum values to specify a
scale.

Copy graph

Copies the current display as it appears on the screen to the Windows
clipboard as a graphic object, from where it can be pasted into third-
party software such as word-processing or presentation programs.

Export curves

Exports the curves in the current display to a tab-separated text file, for
import to third-party software. Complete data is exported regardless of
the scale setting of the screen display.

Unzoom
Restores the previous zoom setting.

Gridlines
Shows or hides major and minor gridlines in the display window.

Legend

Shows or hides a legend for the display window. Choose the legend
placing from the dialog box. The legend content varies with the type
and settings for the display window, but in principle identifies the
different curves or sets of points in the window.

6.4 Predefined evaluation items

98

When a result file is opened, a number of evaluation items are created
automatically if the results contain the appropriate cycles and report
points. This section describes the items created for all result files:
special items are also created for certain wizard runs (see Chapter 4).

6.4.1 Sensorgram
An overlay plot of all sensorgrams is created and opened. The
sensorgrams are not aligned, and are colored by assay step.
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6.4.2 Plots

Plots are created for most wizards if the appropriate report point is
present in the results. Separate plots will be created if there are multiple
injections with similar report points (for example baseline for capture
and sample injections). The Plot Settings cannot be changed, but the
plot can be modified using the selectors and the Tools menu (see
Section 7.2). Note that changing the selector settings can sometimes
defeat the purpose of the plot.

Baseline: Sample

Absolute response for report point baseline
against cycle number.

Baseline: Capture

Absolute response for report point
capture_baseline against cycle number.

Baseline: General

Absolute response for report point
general_baseline against cycle number.

Binding to reference

Relative response for report point stability
against cycle number for the reference flow
cell.

Capture Relative response for report point
capture_level against cycle number for the
capture injection.

Carry-over Relative response for the report point

co_binding against cycle number for the
carry-over injection (only for reference-
subtracted curves).

Controls, binding

Relative response for the report point
binding against cycle number for control
samples (only for reference-subtracted
curves).

Controls, stability

Relative response for the report point
stability against cycle number for control
samples.

Binding levels, binding

Relative response for the report point
binding against cycle number for samples.

Binding levels, stability

Relative response for the report point
stability against cycle number for samples
(only for reference-subtracted curves).

Enhancement

Relative response for the report point
enhance_level against cycle number for
enhancement injections.
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6.5 Custom report points

100

Report points are automatically created for all wizard- and method-
based runs, placed at strategic positions in relation to injections.
Choose Tools:Custom Report Points to add your own report points if
the default report points are not sufficient for your purposes. You
cannot edit the predefined report points.

4 Custom Report Points x|
— Custcrn Report Points
Id Position Assay Step Purpose
Cycle_start 5 seconds after cycle start Sample

Cankrol Sample

Adde Edt. .. Delele

Help | Cloge |

Click Add to add a new report point.

% Add Custom Report Point =l
—Fiepart point Azzay Step Purpoze —
Id: |Cycle_start Sttt
artup
Window: |5 - [&
Position the repart paint |5 seconds Iafter j I[;}.Chg start j
[V Calculate response relative to report point ([B

Help | ak. | Cancel |

Enter the id for the report point (maximum 30 characters) in the Id
field. The report point id must be unique within an evaluation session.

Enter a value between 1 and 35 for the Window. The response value for
the report point is the average response over the window, with the
report time at the center of the window. A window of 5 seconds is
recommended for most purposes.
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6.6 Keywords

Use the settings in the Position the report point field to define where the
report point will be placed. Report points are placed a specified
number of seconds before or after the beginning and end of injections
or the beginning or end of the cycle.

Note: Do not position report points far away from events, so that
they lose their relevance to the event, or so close to an event so
that the report point window overlaps the event itself.

Check Calculate response relative to report point and select the
required report point if you want to calculate the responses at the
custom report point relative to another report point. If the box is not
checked, the response will be calculated relative to the closest preceding
baseline report point.

Check the assay step purpose(s) for which you want the report point to
apply in the Assay Step Purpose list. Report point values are calculated
for all cycles in the selected assay steps.

Editing and deleting report points

Select a report point in the list in the Custom Report Points dialog and
click Edit to edit the report point definition or Delete to delete the
report point. If you delete or change the name of a report point that
has been used in a custom plot, the corresponding plot window will be
empty.

Keywords are assigned to cycles when the run is performed, and are
then used for identification and evaluation purposes. Keywords are
created automatically for wizard-based runs and may be defined in the
method for method-based runs, and include:

e automatically generated identifiers such as cycle number or assay
step purpose,

e method variables and predefined evaluation variables such as
sample name, concentration and molecular weight,

e user-defined variables (see Section 5.6.2).

You can add and remove user-defined keywords in the evaluation
software, and edit the contents of certain keywords. Choose
Tools:Keyword Table to open the keyword table. When you edit the
keyword table, all user-defined items in the evaluation session will be
deleted. Save the session before editing the keyword table if you do not
want to lose your work.
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x
Cycle | Assay Step Purpose Sample Cone [ph] A AlFil
E El El El eset ilters: |
1; Conditioning buiffer
21 Conditioning buiffer
3£ Conditioning bufer Add Keyword |
4: SolventComection
5 Sample Furozemide2 0 Rename Keyward |
Bi Sample Furasemidel 0
73 Sample Furgsemide] 03125 Remove Kepword |
8: Sample Furozemide2 03125
9; Sample Furasemidel 10
10z Sample Furasemidel 0
11 Sample Furosemidel 0
12: Sample Furozemidel 01563 Concentration Urit
13: Sample Furazemide? 0
14 Sample Furasemide2 1.28 ] hd
15: Sample Furosemide? 0.625
16: Sample Furozemide2 5
17: SalventCorrection
18: Sample Furazemide2 25
19: Sample Furasemidel 1.25
20: Sample Furozemide1 0.625
21 Sample Furozemidel 5
22 Sample Furasemidel 25
23 Sample Furasemide? 0
Finish | Cancel |

To simplify management of the keyword table, you can sort and filter
the table display:

e Click on a column header to sort the table by the contents of that
column.

¢ Click in the filter row (directly below the column header) and select
a value to display only rows with that value for the chosen column.
Click Reset All Filters to restore all filters to the [All] setting.

To change a keyword value, simply enter the new value in the
appropriate cell. Values for some system-generated keywords (such as
Assay Step Purpose) are chosen from a predefined list of values: the list
is displayed when you place the cursor in such a cell.

To change the units for concentration keywords, choose a new unit
from the Concentration Unit list. The keyword values will be left
unchanged but they will be interpreted for evaluation purposes in terms
of the new unit. For example, a concentration entered as 10 pM will be
evaluated as 10 mM if you change the concentration unit to mM. If the
evaluation session includes data from multiple files, a table of
concentration units for the different files is displayed. Make sure that
the unit is the same for all files if data are to be evaluated together.

Note: The concentration unit affects only predefined concentration
keywords. Numerical user-defined keywords are simply
numbers, and will not be re-interpreted when you change the
concentration unit even if they are intended to hold
concentration information.
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Click Add Keyword to create a new keyword in the table. You can
choose between predefined keywords and user-defined keywords (see
Section 5.6.2). If there are multiple Sample or General commands in
the method from which the data is obtained, specify the command to
which the new keyword should apply.

25 Add New Keyword x|

”Ke_l,lwold Type

&+ Pre-defined " Userdefined

Apply to injechion; I Sample 1 j

Fewword name:

Walue Type ——————
’7(' Tiext & humeric

Help | [1]3 | Cancel |

Enter the required keyword values in the empty column that is created
for the new keyword.

To rename or delete a keyword, click the appropriate button, then
select the keyword in the dialog box. You cannot remove system-
generated keywords such as file number or cycle number, or keywords
derived from method variables such as sample name.

6.7 Solvent correction

6.7.1 Background

Solvent correction adjusts reference-subtracted responses for small
artefacts that can be introduced by variations in the bulk refractive
index between samples. The correction is only relevant when variations
in the bulk refractive index are of the same order of magnitude as the
response: this situation arises commonly in work with small organic
analytes that give intrinsically low response values and that often
require solvents such as dimethyl sulfoxide (DMSO) to maintain
solubility.

The need for solvent correction arises because subtraction of the
reference response does not exactly eliminate the contribution of the
bulk solution to the measured response. Bulk solution is excluded from
the volume occupied by ligand on the active surface, so that the bulk
contribution to the response on the active surface is slightly smaller
than that on the reference surface (see illustration).
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Response on
reference surface
----------------- Response on
Excluded volume effect I ligand surface

Reference surface Ligand surface

Bulk solution is excluded from the volume occupied by ligand molecules on
the ligand surface, so the bulk contribution to the relative response is smaller
than on the reference surface.

As long as the refractive index of the samples is constant, this excluded
volume effect introduces a constant error in reference subtraction
which may be ignored for practical purposes. However, if the refractive
index of the samples varies, the magnitude of the excluded volume
effect will also vary.

Organic solvents like DMSO often give a high bulk response (addition
of 1% DMSO gives a bulk response of about 1200 RU), so that small
variations in the DMSO content lead to significant variations in the
bulk response between samples. Such variations are unavoidable in the
preparation of diverse samples such as drug candidates for screening
applications. The solvent correction procedure corrects for the
variations arising from the excluded volume effect in these cases.

A more detailed description of solvent correction background and
procedures may be obtained from Biacore.

6.7.2 When solvent correction should be used
It is important to bear in mind that solvent correction is only relevant
when

e the expected analyte responses are low (of the order of 50 RU or
less),

e the ligand is a macromolecule immobilized at a high density
(typically 5,000 RU or more — lower ligand densities lead to
excluded volume effects that are too small to merit correction),

e the bulk response is subject to variations between samples of at least
the same order of magnitude as the measured binding response.
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Solvent correction should not be applied in situations that do not meet
all three of these criteria. Attempts to use solvent correction in other
circumstances may introduce errors that are larger than the solvent
effects that the procedure is intended to correct.

6.7.3 How solvent correction works

Solvent correction factors are determined by injecting a series of blank
samples containing a range of solvent concentrations, and plotting the
difference in relative response between the active and reference surfaces
as a function of the relative response on the reference surface. Each
sample measurement is then corrected by a factor obtained by
measuring the relative response on the reference surface and reading
the corresponding difference between active and reference surfaces
from the correction curve (see illustration).

Ref. subtracted

_xRef subtracted

1-5 RU

m

Q) @ ®

The principle of solvent correction. 1. The sensorgram from the reference
flow cell shows a bulk displacement (-150 RU in the illustration) during
sample injection because the sample and running buffer are not exactly
matched. 2. From the solvent correction curve, a displacement of —150 RU in
the reference sensorgram corresponds to a solvent error of +5 RU in the
reference-subtracted sensorgram. 3. The reference-subtracted sensorgram is
corrected by subtracting the solvent error. This procedure is applied to every
point during sample injection.

Reference Fc 150 RU Reference

=150 RU,

Solvent correction is applied only to response levels during sample
injection, since the correction adjusts for differences in the bulk
refractive index of the samples. Before and after sample injection, when
buffer is flowing over the surface, the bulk response is constant and
correction is meaningless.

6.7.4 Applying solvent correction

To apply solvent correction, choose Add solvent correction from the
Evaluation menu. In order to apply solvent correction, the run must
include solvent correction cycles (see Section 5.6.1).

Biacore T100 Software Handbook 105

version AB



Evaluation software — general features

106

Solvent Correction x|
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The left-hand panel of this dialog lists the solvent correction curves in
the run, and the corresponding solvent correction curves are shown in
the right-hand panel. All cycles are shown by ‘default in an overlay plot:
click the rows in the cycle list (outside the Included check-box) to
display specific cycles. Clear the checkmark in the Included box to
exclude cycles from the correction calculation. You must include at
least one solvent correction cycle for each curve. Sample responses are
corrected according to the curve obtained from the nearest preceding
correction cycle in the run. If there is no preceding correction cycle, the
nearest following cycle is used.

Examine the curves for fitting to the experimental points. Right-click
on outlying points to exclude either the single point from the curve fit
or the whole correction cycle from the correction process. Statistical
fitting parameters (chi-squared) are shown for each correction curve in
the cycles list. Right-click on a point or curve in the right panel and
choose Show sensorgrams if you want to examine the sensorgrams
from solvent correction cycles as an aid in judging the quality of the
data.

In judging the quality of the solvent correction data, take note of the y-
axis scale in the display. The curves are automatically scaled to fit the
window. If the range of solvent correction is small (as in the illustration
above), points may appear to scatter widely from the fitted curve.

The solvent correction curve is fitted to the experimental points using a
second-degree equation. Beware of applying solvent correction if the
correction curve does not fit the experimental points closely. Scatter in
the correction points indicates that the measurements are not reliable,
and applying correction derived from such curves can distort the
measured responses unnecessarily.
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The range of report point values that are candidates for solvent
correction in the assay data is indicated by vertical red lines in the
window. If report points lie outside the correction range, these values
cannot be properly corrected. Some small extrapolation of the
correction plots may be permissible. Use the Extrapolate button to
extend the correction range. The shape of the solvent correction plots is
however not fully predictable, and extrapolation over more than a
short distance (at most 10% of the range of the reference values) is
dangerous.

Click OK to apply the solvent correction. Correction will be applied to
the sample and carry-over injection phase(s) of all sensorgrams. Any
data points that lie outside the correction range will be discarded and
the corresponding sensorgram will contain gaps corresponding to the
invalid data.
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/. Data presentation tools

This chapter describes the tools available for presentation and
examination of the data in a result set. These tools comprise:

e Sensorgram display, with facilities for aligning sensorgrams in
overlay plots.

e Plot tools for displaying and ranking response values.

e A report point table for listing numerical values associated with
report points.

7.1 Sensorgram windows

Sensorgram windows display the sensorgrams from one or more cycles
in the result set.

To create sensorgram display window, click Sensorgram in the toolbar
or choose Add sensorgram from the Evaluation menu. The window is
created directly with an overlay plot of all cycles in the result set. You
can open any number of sensorgram windows with independent
display settings. The window: is listed in the evaluation explorer as
Sensorgram n, where n'is a serial number. Right-click on the
sensorgram item in the evaluation explorer and choose Rename to
change the item name.

il

[]cume Name: Foss3 [l [ ssay 5tp Puspose: <overiys =[] [ecwe ey =[n] Taok
RU

Adjusted sensorgram I Zoom Lock

baseline_1)

Response (0

] 50 100 150 200 250 300 350 400
Time 5
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Hold the cursor over a sensorgram to display a tool tip identifying that
particular curve. The sensorgram coloring can be changed if desired
with the Tools:Color by option.

The following sections describe display functions specific to
sensorgram windows. General display functions are described in
Section 6.3.

7.1.1 Selecting sensorgrams for display
The selector bar at the top of the window controls which sensorgrams
will be displayed.

44| Curve Name: Fo=4 v'I 3 " «IAssay Step Purpose: <0verlaw: YI e " «IEycIe:<DverIay> vI »I

e Curve name lists the type of sensorgram (active, reference, reference
subtracted and solvent corrected where applicable).

e . Assay Step Purpose filters the sensorgram according to the assay
step purpose.

e Cycle lists all the cycles in the result set. When multiple files are
open, cycles are identified with two numbers, one for the file in the
result set and one for the cycle within the file (thus cycle 1-10 is the
10" cycle in the first file added to the result set; cycle 2-4 is the 4™
cycle in the second file and so on).

For each option, click the browse buttons to browse backwards or
forwards through the list, one item at a time. Click the selector button
to open the list for selecting one or more items. Drag with the mouse or
use shift-click to select contiguous multiple items. Use control-click to
select non-contiguous multiple items. To accept a selection, click
anywhere outside the list or press Enter.

7.1.2 Removing data

To remove data from the display, mark the section to be removed by
dragging with the right mouse button, then choose Cut from the right-
click menu. The data will be removed from the current sensorgram
window only; no other windows or evaluation items will be affected.
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B all sensorgrams =10l x|
.‘( Curve Mame: Fo=21 v. . s3ay Step Purpose: <Owerlaps v- .1’( Cycle: <Dverlay> - ﬂl
Sensorgram ™ Zoom Lack
1700 )
1650
1600
1580
1500
v Caption
3
S 1450 4 =
% Scale...
= Copry Graph
1400 Export Curves. ..
Gridines...
1350 | Legend...
1300
1280
1200 1

Choose Undo Cut from the right-click menu to restore the removed
data in the display.

7.1.3 " Sensorgram-adjustment

Choose Sensorgram adjustment under the Tools button for options for
aligning and adjusting the sensorgram display. For curve alignment,
sensorgrams which do not include the chosen reference point for
alignment will not be shown.

Biacore T100 Software Handbook 111

version AB



Data presentation tools

Adjust Sensorgram - |EI|5|
-Adjuztment
0
1 " Report Paint [tme=0] I j
%" Injection Event [time=0] ISampIe1 start j
Y -Adjuztment
1 -L/\& (o i}
¢ Report Point [response=0) Ibaseline j
" |njection Event [response=0) I j
r Enable Second ‘Y-&djustment [Marmalize)
| Beport Point [response=100] I j
= Teimrtioe Eomet fteemmmemed A 1 j

”Blank Subtragtions ——— —

_/\\ Iv " Enable Blank Subbiaction Cycle:]-1 CurveFo=4-3 j
| IEF

Help Ok _I Cancel |

X-adjustment

Choose to set the zero time point to either a report point or an
injection event. If this setting is Off, the zero time point will be at the
beginning of the cycle.

Y-adjustment

Choose to set the zero response point to either a report point or an
injection event. If this setting is Off, the actual response values will be
shown.

If you check Enable Second Y-Adjustment, you can select a report
point or injection event where the response value will be set to 100.
Each sensorgram will then be normalized separately to the first and
second adjustment point, so that all sensorgrams will have values of 0
and 100 at these points regardless of the original response levels. This
can help in comparing the shapes of sensorgrams independently of their
response levels, or in adjusting response levels that are dependent on
others (e.g. adjusting analyte response for varying capture levels, by
adjusting the baseline to 0 and the capture level to 100).
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Blank subtraction

Check Enable Blank Subtraction and choose a curve to be used as the
blank to subtract one sensorgram from all others in the display. Use
this feature to eliminate systematic disturbances in sensorgrams that
are not removed by reference subtraction. Blank subtraction only
affects the current sensorgram window: other evaluation items are not
affected.

Note: Subtracting a blank sensorgram is not the same as using
reference-subtracted data. Reference subtraction gives the
difference between active and reference values for each cycle
separately, whereas blank subtraction subtracts one curve from
all others in the result set.

To cut data from the sensorgram display, drag with the right mouse
button to select the data you want to remove and then choose Cut from
the right-click menu. This can be useful to eliminate e.g. regeneration
pulses from the sensorgram display. Cutting data affects only the
current sensorgram window.

7.1.4 Markers

You can choose to display markers and/or labels for report points and
events in the cycle with the Report points and Event markers options
respectively under the Tools button. Report points are displayed on the
curve and event.markers on the x-axis.

=101x|
. Curve Mame: Fo=4 V. Assay Step Purpose: <Overlaps ¥ m . Cyecle: 1-9 v'- Tools vl
RU Sensorgram - Furosemide1 10pM ™ Zoom Lock
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Sensorgram display with labels and markers shown for both report points and
events.
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Plot windows display report point values plotted against either
variables or other report point values in the same cycle. Curves can be
fitted to points using linear or 4-parameter fitting functions. Ranking
borders can be added to plot windows to classify response levels into
groups such as high, medium and low responses.

To create a plot window, click Plot in the toolbar or choose Add plot
from the Evaluation menu. Enter a name for the plot, choose the
parameters that define the plot and click Finish.

([Brot X
Plat 5 ettings
Plat name: IBinding levels
Flat type: " Report Paint vs Variabls

(" Report Paint vs Report Paint

| [ Buis setting ¥
‘ oz Halieiz

| Report Paint: |binding_1 j ‘“Wariahble: Cycle rumber ﬂ
5 Response Types iHeIative esponze j

Help Firizh | Cancel |

Response values may be absolute or relative response or slope, or
relative response adjusted for molecular weight if the keyword MW is
defined. Adjustment for molecular weight is performed by dividing the
response in RU by the molecular weight in Da. Points for which the
molecular weight value is zero or missing are omitted from the plot.
Cycles that do not contain the selected report point will not be
represented in the plot.

Variables may be numerical (e.g. molecular weight or concentration) or
non-numerical (e.g. sample name or assay step purpose).

The plot will be created with default display settings, with a graphical
representation at the left and a table of x-and y-values at the right.
Tool tips identify the data points (place the cursor on a point for a
couple of seconds to display the tool tip).
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.Binding levels I [ 4]
«IEurve Mame: Fo=2 VI i3 «IAssay Step Purpose: <Oveilayy YI i3 «IEycIE rumber: <0verays YI :: Tooks v
RU Binding levels I ZoomLock %-¥alue 4[¥-value [ ]
1 15.4
2z 28.6
=4 ° 3 2.9
4 17.5
s 15.1
& 215
7 21.7
7 8 21.5
2 - .
3 A gt 1 T
3 *
% s w2
g #14: Fc=2 Sample=b2u . i EREY
& 18 1z 21.3
g . .
H 13 21.2
B 14 211
k] .
i M . R
I 15 21.4
43 4 + 16 21.3
+ 17 21.1
. 15 17.4
+ 4
et 18 4.8
20 13.2
8 ' j ' J f f 1 21 197
0 s 10 15 20 25 30 35 5 53
1 b
Cycle number 5 [Tt

Right-click on the plot item in the evaluation explorer and choose
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Rename to change the plot name.

7.2.1 . Selector functions
The selector bar at the top of the window controls which points will be
displayed.

4| Curve Name: Fo=4 v'I 113 " ((IAssay Step Purpose: <Overlay: v'I 43 " «ICycIe:{DverIay) v'I »I

e Curve name lists the type of sensorgram from which the points are
taken (active, reference, reference subtracted and solvent corrected
where applicable).

e Assay Step Purpose filters the points according to the assay step
purpose.

e The third selector lists the variable values represented on the x-axis.
(This option is not available for plots of report point against report
point.)

Selection operates in the same way as in the sensorgram window
(Section Error! Reference source not found.).

Other general display functions are described in Section 6.3.
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7.2.2 Table functions

The table to the right of the plot area lists values for the points in the
plot. Excluded points are shown struck out in red text. You can
exclude or include cycles from the right-click menu in the table area, in
the same way as from the right-click menu in the plot. The table also
allows you to exclude or include multiple cycles in a single operation.

By default, the table shows x- and y-values and is sorted in ascending
order of x-values. Click on the header row to select the sort value and
to change the sort order. Sorting the table does not have any effect on
the plot display.

Choose Tools:Table columns to select columns that will be displayed in
the table. You can also change the order in which columns will be
displayed using the Move up and Move down buttons (the top of the
column list represents the left-hand column in the table).

B Table Columns x|

G Miowe Lp
T allue

Fanking b e Diaan
O Cycle number

O CycleTwpe

AzzayStep

[ &szayStepPupose
O Temp

O 5ample

OF:

o]

Cancel

Help |
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7.2.3 Fitting curves to points

Choose Curve Fitting under the Tools button to fit lines to the points in
the plot. You can choose linear or curved (4-parameter) fitting
functions. The numerical fitting results are displayed in an extra panel
below the plot. If Fit by color is checked, each color will be fitted to an
independent line. If this option is not checked, all points derived from
the same curve will be fitted to a single line.

[ Baseline: Sample =10l
‘(IEurve Mame: Fo=4-3 YI 4 ‘(IAssay Step Purpose: <Overlay> YI 14 ((IEycle rurnber: <Overlays vI :: Taols vl
RU Baseline: Sample O Zoom Lock [T e R=VaE
1 1836.097
1865
2 1337.63¢
3 1335075
1860 5 1649,594
- 6 1350429
£ o551 7 1852555
B 8 1854,291
K — butfer
. 9 1855785
§ 1850 - ' )
g —— Furozemide2 10 1856.687
E‘ —— Furossmice! 111857558
2 1845 | 12 1558209
Fi : 13 1858.666
E=
< 540 14 1559.065
15 1559445
/ 16 1399.638
it i ! ! I ! 18 1860.977
il 5 10 15 20 25 e
le number
I | lm I ‘ 20 1859932
Curve Function | Slope | Intercept | RZ
buffer Linear 09917 1835.29 0,91 21 1859.897
Furosemidez  Lingar 0,59 184945 0,75 2z 1859.797
Furosemidel Lnear . D48,  1850.56 0.7 23 1859.712

For linear fitting, the points are fitted to the equation

= slope * x + intercept

The equation for a 4-parameter fit is

R, —R

y=R, - > 1122
1+
A

where y and x are the plot coordinates, Ry; and Ry, are fitting
parameters that correspond to the maximum and minimum response
levels respectively, and A1 and A, are additional fitting parameters.

The closeness of fit is reported for linear fitting as the correlation
coefficient R2 and for 4-parameter fitting as the chi-squared value.

Choose Curve parameters under the Tools button to toggle display of
the fitting parameters below the plot panel.
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7.2.4 Ranking

Choose Ranking under the Tools button to add ranking boundaries to
the plot. You can add one or two boundaries, classifying the plot
points as Low/High or Low/Medium/High. The boundary values are

specified in RU.

MNew Ranking

—Ranking Settings

' Mone
" One Ranking Boundary

' Two Ranking Boundaries

—Ranking Boundaries

First W alue: |5

Second Walue: |25

Finish |

Help I

Cancel |

Boundaries are shown as horizontal red lines in the plot, labeled with
the boundary value. The classification of the points is recorded in the

table.

i Binding levels: Sample =1of x|
44| Curve Name; Fo=2-1 ¥ .Assay Step Purpose: Sample = | PE || 44| Cycle number: <0verlap:> ¥ »I Tools »
RU Binding levels: Sample Rzt iy, [re— ot Y IRCURITGN) )

;o & 25 -2.208 Low

24 -1.813 iLow

23 -1.640 : Low

a0 4 . 22 -1.676 Low

vale=25  * 21 L2 Low

- s z0 -0.543 iLow

- 20 7 * 190 -23.266  Low
+ . * 18! 21.120 Medium

8

EE + 17 16,327 : Medium

£ 10 . ;

z \elue= - 16 11.581 : Medium

L] 15 0.128 i Low
] * 14:  2.420 Low
E 0+ g
E. * 13 29,195 :High
£ . + 1z 22,827 {Medium

é a0 d 115 15474 Mediom

z 100 7.872 Mediom

9 -5.420  Low
220 4 g -2.463 iLow
+ 71 28,208 High
61 22.841 Medium
-30 t t t f f t f 5. 16,658 Medium
-5 0 El 10 15 20 25 30 4 3.393 : Mediom
I b
Oyele mumber ERMNPLR S TR

Ranking results are independent for each plot window.

Note:

Editing the definition of a plot does not affect ranking

boundaries. If you for example change the y-axis parameter of
a ranked plot from relative response to absolute response, you
will need to revise the placing of the ranking boundaries if the
ranking is to remain meaningful.
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7.3 Report point table

Report points are automatically created for all wizard- and method-
based runs, placed at strategic positions in relation to injections. See
Section 6.5 for details of how to add custom report points.

7.3.1 Displaying the report point table

The report point table lists numerical values for all report points in the
current result set. Choose Evaluation:Add Report Point Table to create a
report point table window. You can only add one report point table
window to each evaluation session: the table is updated automatically
if you add custom report points or apply solvent correction.

=101 x
Cocle Fc Time [¢] | Window [g] AbsResp [RU] 5D Slope [RU/s] LRSD Bageline | RelResp [RU] ‘ Report Pair
[ = = =

17z H G8EE94. 09279 0.44017 D.0S7EE Tes 0.0 baseine
12 g 389047 0E139 03273, D.02708: No 5.4 stability
2i2 5 3895420 04881 0256 07052 Yes 0.0 baselne
52 5 385628, 0335 01605 D.01771 No 206 stabiity
3z 5 390047, 03052 01576, DOBATE Yes 0.0 baselne
3iz 5 3902600 01405 0.0721% 0.04392 No 21.9 stabiity
42 5 380321 01989 0.09877: D.07261 Yes 0.0 baselne
4z 5 : 005346 001885 Mo 7.5 stabilty
52 5 0.04558 | DO7BEE Yes 0.0/ basslne
52 5 o oo Mo 15.1" stability
f GE ] o Yes 0.0 baseline
TG 5 : 5 I0Z237 N0 215 stability
72 5 2903051 0127 006077 Yes 0.0 baselne
7z 5 Tagoez1 ooz 0.03203 No 21.7 stability
B2 5 38005, 01047 0.0RDES | Yes 0.0 baselne
Biz 5 390520 0.03244 0.0209' Na 215 stability
HEI I5 Joidze: 01106 {08501 res 0.0 baselne
@i 5 390537 002148 0007478 001819 No 211 stabilty
102 5 390307 0.08505 0.03281 D.05581 . ‘es 0.0 basslne
02 5 39051.3, 0.04830 -0.009263, 00505, No 206 stabiity
iz g 39028 7| 009605 00462, 005092 Yes 0.0 baselne
iz 5 3304347 002017 0.001339) 002236 No 207 stability
122 5 390123 0.08951 0.0442. 0.03833 Yes 0.0 baselne
2 5 390336, 0.02868 0.00304; 0.02589 No 21.3 stability
132 g 390068, 01058 0.04397 | 007376 Yes 0.0/ baseine
132 5 39027.0' 0.02513 0.00904° 0.02078' No 21.2 stability
42 5 390020 0.09961 005156 D.02777 Yes 0.0 baselne
42 g 3902371 004357 0.020091 002464 No 211 stability
IEH 5 389946 01559 0.07433: 0.07868 Yes 0.0 baselne

IEH H 390159, 0.04355 0.01786) 0.03123 No 214 stability .

< ] ;l’.l,

The contents of the report point table cannot be edited.

The following columns are represented in the report point table:

File File number. This column is only shown when the
evaluation session includes more than one file, the
cycle number is prefixed with a file number. Choose
File:Properties to display the mapping of source files
to file numbers.

Cycle Cycle number within the file.

Fc The curve to which the report point applies,
identified as the flow cell.
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Time Report point time in seconds from the start of the
cycle.

Window Report point time window in seconds.

AbsResp Absolute response in RU, calculated as the mean

value over the time window.

SD Standard deviation of data points in the time
window, calculated as

-z

where n = number of points
and y = response in RU

Slope Slope during time window in RU s71, calculated as
2 ((Yi ~3)(x - §))
Z(Xi - i)z

slope =

LRSD Alignment of slope to a straight line (regression
coefficient), calculated as

Qo
(n-2)

S B R
QO Z(YI y) Z(Xi_§)2

LRSD =

where

Baseline Yes for report points defined as baseline. Otherwise
No.
RelResp Relative response (difference between AbsResp and

baseline) in RU. #N/A if no baseline has been set.

Report point | Report point id.

CycleType Identifiers for the cycles, set explicitly in methods

(see Chapter 5) and automatically in wizards.
AssayStep

AssayStep
Purpose

Keywords One column is created for each keyword in the data.

Sorting and filtering the report point table
The report point table can be sorted by any column in ascending or
descending order for any column. Click in the header for a column to
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sort the table by that column. Each click in the same header toggles the
sort order.

Header row E] Report Point Table

Cycle Fc Time [s] | "Window [s] AbzResp [RU]
Filterrow — ... |7 =l =] [-] [-]
1821 E5 5 167.6
1: 241 05 5 -168.8
1824 7ES 5 -150.8
1:1 B5 5 3.805E +04

The second row in the report point table contains a filter setting for
each column. All values will be included if the filter setting is blank. To
apply a filter, click on the setting and select a value from the list. The
value will be shown in the filter setting and only rows in the table that
contain the value in the selected column will be displayed. You can
apply multiple filters to the table at the same time. To remove a filter,
choose All from the list of column values in the filter setting.

Copying report point table contents

To copy the contents of the report point table, select cells by dragging
with the mouse and press Ctrl-C or choose Copy from the right-click
menu. The selected contents will be copied in tab-separated text format
to the Windows clipboard, and can be pasted from there into other
programs. All selected cells will be copied, including header cells and
filter settings.
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8. Concentration analysis

Biacore T100 software supports evaluation of concentration analysis
using both linear and non-linear calibration curves determined by
measurement of known samples.

8.1 Requirements for concentration evaluation

In order to evaluate concentration analysis from a Biacore T100 run,
the run must include at least one calibration curve and unknown
sample injections must have the appropriate properties and keywords.
For wizard-based runs, the conditions are met automatically when the
Concentration Analysis wizard is used. For method-based runs, the
method must be constructed as described in Section 5.10.1: if
necessary, the keyword table can be edited so that the conditions are
met in full (see Section 6.6). Note however that the command name
cannot be edited in the keyword table. Refer to-Chapter 5 for details of
how to construct methods'in Method Builder.

Evaluation of unknown samples is based on the nearest preceding
calibration curve. If there is no preceding calibration curve in the run,
the nearest following curve is used.

8.2 Evaluating concentration analysis

To evaluate a concentration analysis run, open the run and click
Concentration Analysis in the evaluation toolbar, or choose Add
Concentration Analysis from the Evaluation menu. The evaluation
dialog is divided into three tabs, for calibration curves, control samples
and unknown samples respectively. Choose the appropriate settings for
the calibration curves and click Finish to complete the evaluation.
There are no settings that can be changed for control samples or
unknown samples.
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8.2.1 Calibration curves

& Concentration Analysis [Create] | |

Caliration | Contial Samples | Samples |

- Calibration curve settings
Flow cell: |Fo=1 | Repart point; Istab\llty j Response type: IHeIatwe lesponsej Fitting function: | 4 Parameter j
[ Calibration table i Calibration curve
Curve |Cycle| Conc. | Response|Calc.Conc.| ¥ |= [ Curve: 1 JE |
# # | (ng/ml) (rRU) {ng/ml) | (%) RU Biotin
1 a 102 13805 09943 1600 -
Avg, 1380.5 09943 i
1400 -
1 & 256 1298.6 2,632
Ava. 1298.6 2.632 NI
|| 1200
1 7 6.4 114z.2 6.296 %
Avg, 114z.2 6,296 Nf& € 1000
1 & 16 861.7 16.13 .g s00
A, 861.7 16.13 YA %
o
1 H 40 520 39.82 B00
A, 552.0 39.62 Tufa
400 ~
\Parameters for curve: 1
200 t t t t t T 1
Rhi = 9362 Rlo=1432 Al =2142 A2=10%1 =20 i} 20 40 B0 80 100 120
b= 1944 Concentration ngiml
Help Finizh Cancel IE

A calibration curve is constructed from the cycles in each calibration
step. If two calibration steps are run in direct succession so that there
are no other cycles between the steps, they will be treated as a single

calibration curve.

Settings on the Calibration tab define the report point and fitting
function that are used to create the calibration curve. The settings
apply to all calibration curves in the evaluation. Choose the settings
appropriate for your analysis:

Flow cell Concentration analysis may be performed without a
reference cell, since the unknown samples are
determined by direct reference to a calibration curve
obtained under the same conditions. If a reference cell
is included in the flow path for the run, the reference-
subtracted curve may however be selected if desired.

Report point  Response levels for concentration analysis (relative
response) are normally taken from a report point
shortly after the end of the sample injection, to avoid
contributions from the bulk refractive index of the
sample. For analyses based on the rate of binding
(report point slope), a report point early in the sample
injection is normally used.

Response type Choose between relative response and slope.
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Fitting function Choose between linear and 4-parameter functions. The
4-parameter function is a general fitting function for
continuous curves, and is recommended for most
purposes. Use a linear function only if you have good
reason to expect the calibration curve to be a straight
line. See Section 7.2.3 for the equations for fitting
functions.

The left-hand panel lists the details of the calibration curve data, with
concentration and response or slope values for all calibration points.
The Calc conc column lists the concentration corresponding to the
actual response value as determined from the fitted calibration curve.
Select a row in the table to highlight the corresponding point on the
calibration curve.

The calibration curves are shown in the right-hand panel. Choose the
curve to display from the list at the top of the panel. Each calibration
curve is constructed from the cycles in an assay step with the purpose
Calibration. Right-click on a curve or calibration point for options for
excluding calibration curves or single cycles from the evaluation.
Excluded cycles are shown as open symbols-and excluded curves are
shown as broken lines. The excluded points are marked in the left-hand
panel with red strikethrough text. You can also choose to display
sensorgrams for individual calibration cycles from the right-click menu.

Note: The sample name is ignored when the calibration curve is
constructed. For wizard-based runs, the sample name will be
the same for all calibration cycles, but different names can be
introduced either in method-based runs or by editing the
keyword table. Changing sample names in calibration cycles
has no effect on the calibration curve.

8.2.2 Control samples
The Control Samples tab displays the measured concentration for
control samples as a trend plot of response against cycle number.
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x4
Calibration  Contial Samples |Samp\es|
—Cantral sample table —Cantral sample plat
ngfnl
o s Conc, | Resmone Clecone | | i o ||
10 Control 1 33.3 &08.0 33.52 100.7 1
17 Control 1 33,3 609.2 334 1003 1
24 Control 1 333 593.0 35,07 1093 1 35 + *
31 Control 1 333 6l4.1 3z.92 95,65 1 * + f) * *
44 Control 1 333 &00.5 34.01 1nz.1 2
51 Control 1 33.3 608.7 33.2 99.71 2
Avg, 33,60 2.288 101.18 - a7
2
11 Cantrol 2 111 996.1 10,71 9.5 1 %
18 Contral 2 111 992.4 10,84 97.66 1 B 27
25 Control 2 111 934.3 11,13 100.2 1 2
32 Control 2 1.1 989.1 10.96 987 1 g
45 Control 2 111 989.2 11,35 1nz.3 2 E
52 Control 2 111 936,86 11.43 103 2 3 2
Avg, 11.07 2,576 99.73
15
. + * * * *
10 t t t t t t t t t 1
S 10 15 20 25 30 35 40 45 S0 55
Cyele ¢

Control sample concentrations are calculated from the nearest
preceding calibration curve (or the nearest following if there is no
preceding curve). Numerical results are presented in the table at the
left, and plotted as calculated concentration against cycle number on
the right. Select a row-in the table to highlight the corresponding point
on the plot.

The table lists the expected concentration as entered for the control
samples, the response and calculated concentration, the calculated
concentration as a percentage of expected and the calibration curve
used to calculate the concentration. Replicate control samples are
summarized with average values and coefficient of variation (CV%) for
the response and calculated concentration.

Right-click on a sample row in the table or a sample point on the curve
and choose Exclude Cycle to exclude that sample from the sample
evaluation. Excluded cycles are shown as open symbols and are
marked in the table with red strikethrough text.
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8.2.3 Samples

The Samples tab displays the measured concentrations for samples.

[ Concentration Analysis [Create] l x|
Calibration | Cortrol Samples  Samples |
—Sample table —Sample plat
Cyce | gt g | Dil | Response|Cale. Conc. | cv  [calib.| = | U Biotin
# & Fact.| (RU) (ng/ml)} | (%) [Curve 1400
12 501-2436-01 1 1001.1 10.54 1
13 /501-2436-01 1 287.4 11.02 1
14 501-2436-01 2 i 10.97 1 1200 4
15 501-2436-01 2 1ess 11,23 1
ava. 1094 2640
16 '501-2436-02 1 065 3364 1 1000
19 501-2436-02 1 07,1 62 1
ava. 33.63; 0.04622 g
E 500
20 501-2437-01 1 08,5 18.8 1 i
21 501-2437-01 1 813.3 18,54 1 §
Avg. 18,67 09543 &
500
7 '501-2438-01 1 7375 73.01 1
23 501-2435-01 1 729.3 2355 1
ava. 7328, 1637 400
26, 501-2438-01 1 812.5 18.57 1
27 S01-2435-01 1 8226 18.05 1
. T 200 B B B A B
| ot Il i e L= 0 0 20 3 40 50 S0 70 80 90 100
L o - H B Measured concentration g
Help Finish Cancel L

Sample concentrations are calculated from the nearest preceding
calibration curve (or the nearest following if there is no preceding
curve). The left-hand panel lists the results sorted by sample ID, with
averages and CV values for each sample ID. The column Calc.Conc.
gives the concentration calculated for the original sample, obtained as
the measured concentration multiplied by the dilution factor.
Concentrations for samples that give a response outside the range of
the calibration curve are listed as N/A (not applicable). Select a row in
the table to highlight the corresponding point on the plot.

The right-hand panel shows the calibration curve and samples
calculated from it for the currently selected sample. Sample points
represent the measured concentrations, not the values calculated for the
original samples.

Right-click on a sample row in the table or a sample point on the curve
and choose Exclude Cycle to exclude that sample from the average
sample calculation. Excluded cycles are shown as open symbols and are
marked in the table with red strikethrough text.
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8.2.4 Evaluating combined result sets

If you use the Append File function to combine result sets from
separate runs, concentration analysis can be evaluated provided that
the conditions specified in Section 5.10 are fulfilled in the combined
set. The software does not check the validity of any evaluation applied
to a combined result set, so that it is your responsibility to determine
that the evaluation results are meaningful. It is for example in principle
possible to append a kinetic analysis result file to a concentration
analysis, and then apply concentration analysis evaluation: provided
that the report point used for the calibration curve exists in the cycles
from the kinetic run, calculated concentrations will be reported for
these samples.

In order to ensure that concentration analysis is correctly evaluated in
combined result sets, make sure that all files that contribute to the
combined result set are derived from concentration analysis runs.
Provided that each file starts with a calibration curve that is not
excluded from the evaluation, the results will be calculated within the
respective files even in the combined result set: However, if calibration
curves at the beginning of files are missing or excluded, there will be
overlap between the individual file sets and some samples from one file
will be evaluated on the basis of calibration curves from another file. In
such cases, it is important to ensure that the calibration curves and
sample analyses in the different files refer to the same analyte and are
performed under as far as possible identical condition.
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9. Kinetics and affinity analysis

Biacore T100 offers three main functions for analysis of interaction
kinetics and affinity:

¢ Kinetics and affinity measurements on the sensor surface, which
determine the interaction characteristics between ligand and
analyte. Kinetic parameters are evaluated from the association and
dissociation phases of the sensorgram, and affinity either from the
kinetic parameters or from plots of steady-state analyte binding
levels (Req) against concentration.

e Thermodynamic analysis, which relies on measurement of either
kinetics or affinity at different temperatures.

e Affinity in solution, where the interactants are mixed in known
concentrations in solution and allowed to reach equilibrium.
Biacore T100 is then used to determine the concentration of free
interactant in equilibrium with the complex.

This chapter describes how to evaluate surface-bound kinetics and
affinity. Thermodynamic analysis and measurement of affinity in
solution are described in Chapters 10 and 11 respectively.

9.1 Kinetics and affinity determination

9.1.1 Requirements for kinetics and affinity evaluation
The minimum requirements for evaluation of kinetics or affinity are
one cycle with a Sample injection in an assay step with purpose
Sample, with a sample concentration in the keyword Conec. If the
concentration is not given in molar units, the keyword MW must also
be included with a value for the molecular weight. For method-based
runs, the method must be correctly constructed as described in Section
5.10.2: if necessary, the keyword table can be edited so that the
conditions are met in full (see Section 6.6). Note however that the
command name cannot be edited in the keyword table. Refer to
Chapter 5 for details of how to construct methods in Method Builder.

The recommended minimum conditions for kinetic and affinity
evaluation are

e a concentration series of analyte with at least five non-zero
concentrations and one zero concentration

e duplicate determinations for at least one non-zero concentration.

These conditions are recommended but not mandatory in the
Kinetics/Affinity wizard.
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9.1.2 Evaluating kinetics and affinity

To start a kinetics or affinity evaluation, click the Kinetics/Affinity
button on the toolbar or choose Add Kinetics/Affinity from the
Evaluation menu.

130

The first dialog presents the concentration series available in the
current result set and allows you to choose the curves included in
the evaluation.

Kinetics / Affinity - Select Curves [Create] x|
[ Curves
Sample: [53 <] Tempeatue [37 ] Cuve [Femtd 2

Include | Cycle# Sample Conc (nM) Assay step Flow (ul/min) | Contact time (s)| Diss. time (s} [
689 0 Samples 15 00 00
789 25 samples 1 600 00
889 2.77 Sanples 15 600 00
BE] 0.3 Sanples 15 600 00
JUIE] 9,33 samples 15 600 00
18 0,925 Sanples 15 600 00
i2 89 0 Samples 15 600 600
i3 89 0,33 Samples 15 600 600
148 2,77 Samples 15 600 600
15 8 0575 Saples 15 600 500 -

™ Zaamlack.

Response

200 i 200 400 00 800 1000 1200 1400
Time. 5|

¥ Show eoncantiation sefies 1 Shaw blank () [ Show average blarks(s]

Hep | MukipleFmas | AdistInecton Stat.._| bk | mets | cened |

A concentration series is defined by a set of curves with the same
sample name, analysis temperature and curve identity. Select the
concentration series you want to work with in the respective pull-
down lists.

Note: Sample names are case-sensitive, so that “Sample” and
“sample” belong to different concentration series. Edit the
sample names in the keyword table if you have
unintentionally mixed upper- and lower-case letters.

If the result set contains data from more than one file, curves with
the same sample name, temperature and curve identity are
grouped together in a single concentration series.

Use the Include column in the table of curves to choose which
curves should be included in the data set to be evaluated. You can
select several curves and use the right-click menu to exclude or
include multiple curves in one operation. By default, all curves for
the sample are included: sensorgrams for non-zero concentrations
are shown in color, and those for blanks (zero concentrations) in
light gray. The sensorgrams are adjusted to zero at the start of the
sample injection on both the response and time axes. The average
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of the blank sensorgrams will be automatically subtracted from
the other curves when you proceed to the next step. If you do not
want to perform blank subtraction, exclude the zero concentration
sensorgrams from the data set. You can also choose to use blanks
from other concentration series for blank subtraction: these are
listed at the bottom of the table, and are excluded by default.
Only blank sensorgrams with the same contact and dissociation
times as the samples are used.

For runs that use captured ligand, the ligand is listed in the table.
Make sure you only include curves that are derived from the same
ligand.

The three check-boxes below the sensorgram panel control the
type of curves shown in the display. You can use these check-
boxes to examine the sample and blank curves without
interference from each other, and to show the average blank that
will be used for subtraction. Bear in mind however that these
boxes control the display only and do not affect the data set that
will be evaluated.

If you have multiple ligand densities represented in the result set,
click-Multiple Rmax to assign curves to the different sets (see
Section 9.1.3).

Click Adjust Injection Start if the sample injections do not start at
precisely zero time. The injection start is set automatically from
the event marker, but may need slight adjustment for best fitting
results. The adjustment compensates for small systematic
discrepancies in the interval between the start of the injection as
recorded in the event log and the time that the same actually
reaches the sensor surface. The difference is most apparent at low
flow rates. The discrepancy has very little effect on the rate
constants obtained from the fitting except for very fast reactions,
and adjusting the injection start is seldom necessary.
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B Modify Injection Start X
RU
35

™ Zoom lack

Response

-1 + + + + + + + + 1
100 50 0 s0 100 150 200 250 300 350
Time E

Drag the vertical reference line to adjust the injection start point.
You can adjust the start by +10 s from zero. The same adjustment
is applied to all curves in the data set, whether they are currently
included for evaluation or not.

Click Next> when you have selected the curves to be evaluated.
The second dialog shows the blank subtracted curve set and

allows you to delete selected regions from all or selected curves,
for example to eliminate spikes or other disturbances.

B Kinetics / Affinity - Select Affinity Data [Create] x|
Cycles Curve Conc (nM) Rssay step Flow (pl/mm)J Contact time (s)| Diss. time (s) =N
7 Fo=4-1 25 Samples 15 &00 600
& Fo=4-1 2,77 Samples 15 &00 600
9 Fr=d-1 033 Samples 15 &00 600
10 Fo=d-1 533 Samples 15 &00 600
11 Fe=d-1 0.925 Samples 15 &00 600
13 Festl 0.3 Samples 15 600 600
14 FestL 2.7 Samples 15 600 600
15 Femtl 0.525 Samples 15 600 600 |
16 Femtl 25 Samples 15 600 600
17 Femael 5.3 Samples 15 600 600 -
RU Blank Subtracted Sensorgrams I Zoomock
0 g
B0
50 4
s,

Response

M

200 0 200 400 600 800 1000 1200 1400
Time E

Help cgack | inf iy | 1ofketies> | caneel |
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To delete a selected region from all curves, drag with the right
mouse button over the region to be deleted and click Remove
Selection. Click Undo to restore the deleted data.

If you want to delete a region from only selected curves, remove
the checkmark from the Edit column in the table for the curves
that are to be left unchanged. All curves are selected by default
and are shown in dark color. Curves that are not selected for
editing are shown in light color. Note that all curves will be
evaluated, whether they are selected for editing or not: removing
the Edit checkmark does not exclude a curve from the data set for
evaluation.

Click Affinity for steady state affinity evaluation or Kinetics for
kinetics evaluation when you are satisfied with the curves.

3. (Affinity only). If you choose to evaluate steady state affinity, the
next dialog gives a preview of the plot of steady state response
against concentration, with the option to adjust the selection of
data used to calculate response values.

FE Kinetics / Affinity - Select Affinity Data_[Create] e x|
Settings Calculate response at position 4 seconds before injection stop with window 5 seconds.

0 sea e 1508 28 2588 38

Response

200 0 200 400 00 00 1000 1200 1400
Time

B
Help <Back | Mews |[ Ceneal |,

Note: The data set illustrated here is not in fact suitable for
affinity analysis. Sensorgrams should approach steady
state at all concentrations for reliable determination of
affinity constants.

The top panel shows the plot of Req against C, based on average
response values over the region marked on the sensorgrams. Click
Settings to adjust the region used for calculation of R¢q values.
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Report Point Settings | x|

Calculate responze at position |1D seconds Ibefore injection stop ﬂ

itk wirido I 'I zeconds
Help | ok I Cancel |

Click Next> when you are satisfied with the data selection.

In the next dialog (applicable to both kinetics and affinity), you
select the fitting model and perform the fit. The same data can be
fitted repeatedly to different models or to the same model with
different settings.

inetics / Affinity - Fit Kinetics [Create] xl
AddFil e Fils

Modsl: [ - 1:1 Binding 1= || [ Frs periamed) Descrption:

Paraelers. | Delele Check KinelizDala

a0 %WMM%W

Response

20 0 200 400 600 00 1000 1200 1400

Time s

Help < Back | Firish | Cancel L

Select the model from the pull-down list. Available models are
described in Section 9.3. Click Parameters if you want to change
the starting values or scope of any of the parameters (see Section
9.2.2 for details), then click Fit to perform the fitting.

During the fitting procedure, the fitted curves are shown in black
overlaid on the experimental data. Fitting progress is indicated in
the sensorgram window by display of the iteration number, the
current chi-squared value and the relative change in the parameter
that was changed most from the previous iteration. You can use
the Abort or Accept buttons to cancel the fitting or accept the
fitting after the current iteration. You may want to cancel the
fitting if it is clear that a fit cannot be found, or to accept the
fitting if the chi-squared value and/or maximum relative change
indicate that an acceptable fit has been achieved. Clicking on
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Accept will stop the fitting at the end of the current iteration,
which may take a few moments to complete.

You can enter a short description for the fit in the Description
box. This can be useful for example to distinguish different fits for
thermodynamic analysis (Section 10.2).

To perform additional fits on the same data, choose a new model
or new parameter settings and click Fit. To remove a fit from the
evaluation item, select the fit in the list of current fits and click
Delete.

Click Finish to complete the evaluation and place the item in the
evaluation explorer panel. You can click Back to review the choice
of data for the evaluation: however, if you make any changes to
the data (e.g. remove additional sections from a curve or exclude a
curve from the set), all current fits will be deleted. Current fits are
also deleted if you switch between kinetics and affinity evaluation.

Kinetics results

When the fit is completed, the results for kinetics are displayed as fitted
curves overlaid in black on the experimental data, with details in the
table below the curves:

[E8 Kinetics / Affinity - Fit Kinetics [Create] I x|
AddFit —5 n 7 Cumrent Fits

Model: [ - 111 Binding =1 Descrigtion: [———
) |
Faramelers. Fi Diclete Check Kinetic Data

Response

200 0 200 400 00 00 1000 1200 1400

Time E

Risport | Residuals | Parameters |

ka (1/Ms) | kd {1/s) | KD (M) | Rmax {RU} | Conc (M) e Flow {ul/min) | ki (RU/Ms) | RI(RU) | Chiz (RUZ) =
1.743E+5 1.837E-4 1.054E-3 56.9 6.508E+13 0.365
2.5E-08 15 1.605E+14 -0.6
2.77E-08 15 1.605E+14 0.5
3.3E-10¢ 15 1.605E+14 0.3 &
B8.33E-09 15 1.605E+14 -0.8
9,25E-10 15 1.605E+14 0.6
3.3E-10¢ 15 1.605E+14 0.2 hod
Help <Back Finish Cancel |,
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The detailed results are presented on three tabs:

e Report shows selected parameters and calculated values. The
contents of the Report tab are defined in the model. Global
parameters are listed on a single row at the top of the table, and
local parameters are listed on one row for each curve.

e Residuals plots the difference between the experimental and fitted
curves for each point in the curves. Use this display as an aid in
judging how closely the results fit the experimental data.

e Parameters shows the values for all parameters in the fitting
equations.

Kinetic constants obtained from the fitting procedure are only
significant if the observed binding is not seriously limited by mass
transport of analyte to the surface (see Section 9.3). For 1:1 fitting
results, you can check whether mass transport is limiting or not using
the Check Kinetic Data function as described in Section 9.2.3.

Affinity results

For affinity determination, the reported Ky value is marked on the plot
as a vertical line (for a 1:1 interaction, Ky is the same as the analyte
concentration at a response equal to half R,,«). If the reported value is
higher than half the highest concentration used, this line will be shown
broken in red asa warning that the value may be unreliable because
the plot does not flatten out-sufficiently.

[ Kinetics / Affinity - Fit Affinity [Create] I x|
[~ dd Fit Lrert Fits
Model [ - Steady State Affinky Desciiplion: li
Parameters Fit Delete

RO
60

) /
40 4

0 se8 1e8 1588 ] 2508 328
Concentration [

Report | Parameters |

KD () | Rmax (RU) [ R1(RU) [ chiz (RUZ)

127768 ¢ 0,191
7.3 0.6

Help <Back Finish Concel |
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The detailed results are presented on two tabs:

e Report shows selected parameters and calculated values. The
contents of the Report tab are defined in the model. Global
parameters are listed on a single row at the top of the table, and
local parameters are listed on one row for each curve.

e Parameters shows the values for all parameters in the fitting
equations.

9.1.3 Multiple ligand densities

Analysis of the same analyte concentration series over multiple ligand
densities can provide more robust fitting than a single ligand density.
The kinetic and steady-state affinity fitting functions support
simultaneous analysis of up to five sets of data with independent values
for Ryyax, returning a single set of rate constants for the whole
combined data set. Analyses over multiple ligand densities may be
performed in separate runs that are combined with the Append file
function, but should preferably be performed on multiple flow cells in
the same run to ensure that the experimental conditions are
comparable as'far as possible.

To set up evaluation of the same sample series over multiple ligand
densities, click Multiple Rmax in the first dialog box for kinetics and
affinity evaluation. A panel for data subsets representing different R .5
values opens to the left-of the curve table.

Kinetics / Affinity - Select Curves [Create] x|

[Rmar - Curves

Frmas 1 Sanple: [ o Tempemwre [ -] fwve et ]
Fimw 3

Include | Cycles | Sample Conc (M) Assay step Flow (ul/min} | Contact time (s)|_Diss. time {s) S
569 0 Samples 15 00 00
789 25 Samples 15 600 600
L) 2.77 Samples 1s 00 e00
289 0.33 Samples 15 600 600 -
10789 6.3 Samples 1s 600 e0n
0.925 Samples 15 600 600
128 0 Samples 1s 600 e0n
1389 0.3 Samples 15 600 600
14789 2.77 Samples 1s 600 e0n
15:89 0,925 Samples 15 600 600¢ |

RSN

™ Zoom lock.

Response

200 0 200 00 600 00 1000 1200 1400
Time E

¥ Show conceniration series [ Show blank fs) I Show average blanks(sl

Help Hulilz Fimay, Agijust Injection Stait... < Back Next > Cancel L
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Click Add to add a new data subset. If you have multiple sets of the
currently chosen curve type in the evaluation session (e.g. multiple
reference subtracted curves), the next curve in the list is assigned to the
new data subset. If there are no more curves of the same type available,
the new set will be a copy of the most recently created subset. You can
add up to five data subsets, representing five ligand densities. The same
sample name and analysis temperature apply to all subsets.

Click on a subset to manage the contents of the subset. You cannot
mix subsets that use different samples or different temperatures.

Caution: Make sure that the same curve numbers are not assigned to
more than one data subset. If a curve is assigned to two data
sets, the software will try to evaluate the same curve with two
different Rmax values, and the fitting may be distorted.

Do not evaluate multiple copies of the same subset for
multiple ligand densities. Subsets that are duplicated will be
weighted more than those that are not duplicated in the
fitting procedure.

Do not attempt to use subsets for any purpose other than
multiple ligand densities. The data will be evaluated in terms
of multiple ligand densities regardless of how you have
assigned curves to the subsets.

The subsets will.be evaluated together, with rate constants that are
global for the whole data set and Rmax values that are global within
each subset but can differ between subsets.

Note: Evaluation with a global Rmax parameter within subsets is
achieved by using a control parameter in which is set to 1 for
the nth subset and 0 for all others. Rmax is then fitted as
Rmax*in, which returns a non-zero value for subset # only.
These in parameters are listed on the Parameters tab in the
results.

9.2 Curve fitting principles

138

With all kinetic and affinity analysis, it is important to remember that
the results obtained represent the results of fitting the experimental
data to a mathematical model, and that obtaining a good fit is not in
itself evidence that the model describes the physical reality of the
interaction. The fitting procedure does not have any “knowledge” of
the biological significance of parameters in the model equations, and it
is wise always to examine the results obtained for reasonableness of the
values obtained. In addition, any mechanistic conclusions drawn for
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the interaction from fitting results (e.g. concerning multiple interaction
sites or conformational changes) should ideally be tested using
independent techniques.

9.2.1 Fitting procedure

Kinetic parameters are extracted from experimental data by an iterative
process that finds the best fit for a set of equations describing the
interaction. The equations are created automatically from the
definition of the interaction model. The fitting process begins with
initial values for the parameters in the equation set, and optimizes the
parameter values according to an algorithm that minimizes the chi-
squared value for the fitting. Chi-squared is a measure of the average
squared residual (the difference between the experimental data and the
fitted curve):

chi - squared =

where rf is the fitted value at a given point
ry is the experimental value at the same point
n is the number of data points

and p is the number of fitted parameters

For sensorgram data, the number of data points is very much larger
than the number of fitted parameters in the model, so

n-p = n

and chi-squared reduces to the average squared residual per data point.
If the model fits the experimental data precisely, chi-squared represents
the mean square of the signal noise.

In some situations, the fitting algorithm may be unable to find a fit for
the experimental data with the initial parameter values as specified in
the model. This may happen typically if the concentration unit is
incorrect: for example if the unit is set to mM instead of nM in the
keyword table. On occasion, however, if can be necessary to adjust the
starting values for fitting parameters, accessed through the Parameters
button in the fitting dialog (step 4 in Section 9.1.2 above).
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9.2.2 Local and global parameters
Parameters in the fitting equations are treated as either local or global
variables or constants:

e Local parameters are assigned an independent value for each curve
in the data set. Typical local parameters are concentration (which is
different for different curves) and bulk refractive index contribution
(which may be expected to vary between curves).

e Global parameters have one single value that applies to the whole
data set. Typical global parameters are the rate constants for the
interaction, which should in principle have the same value for all
curves in the data set.

e Constants have a fixed value that is not changed in the fitting
procedure. An example is the analyte concentration. Constants may
also be local (separate values for each curve) or global (one value
for the whole data set).

The local/global status of parameters can be changed through the
Parameters button in the fitting dialog (step 4'in Section 9.1.2 above),
without making any changes to the model:

Evaluating kinetics or affinity with global rate constants gives a more
robust value for the rate constants, although the curves may fit the
experimental data more closely if all parameters are fitted locally. This
is because local fitting allows variation between the constants obtained
from different curves: when the constants are fitted globally, this
variation appears in the closeness of fit rather than the reported values.
Rate constants are always global in predefined kinetic models.

In general, kinetic constants should be fitted as global parameters and
bulk refractive index contribution as a local parameter. The analyte
binding capacity of the surface Ry, is a global parameter by default in
the predefined models (this assumes that the ligand activity is
unchanged between cycles in the assay): it is however justified to use a
local Ry, if there is reason to believe that the ligand activity may vary
between cycles (e.g. in a capture assay, if the capture level varies
between cycles).
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9.2.3 Parameter significance

The evaluation procedure necessarily returns values for all parameters
in the fitting equations, even if some parameters may not always be
relevant for a particular data set. The software provides two tools for
determining the significance of reported parameters, Check Kinetic Data
and the standard error (SE) or T-value.

Check Kinetic Data

Clicking on the Check Kinetic Data opens a dialog that displays
simulated sensorgrams based on the fitting results, with the interaction
rate constants k, and kg varied in parallel (so that the affinity constant,
remains unchanged). If curves do not shift as values for k, and kq are
changed, this means that the actual values are not important for the
fitting, and the curves do not contain kinetic information. Conversely,
if the simulated curve shape changes as the values of k, and kg are
varied, the fitting is dependent on the actual values and the curves do
contain kinetic information.

This tool is only available for results obtained with the 1:1 fitting
model.

Check Kinetic Data -?I F =
[ Campare to r Modification factor b = ) = Optionz

{+ Sensorgram I aged| expenmental residuals

" Residuals S )| 10T guides

I Injection start/stop

Rl
B0

ka and kd increased
50 L
original T

\Iza and kd decreased  ———

[T Zoom lack

40

30

Response

20

-10 t t t t t t t 1
-200 1] 200 400 600 00 1000 1200 1400
Time 3|

Help | Cloze I:
2
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To use the tool, drag the slider for the modification factor M and
observe the behavior of the curve display. The original curves (which
remain unchanged as you drag the slider) are shown in black: blue
curves show the simulation for k, and kg multiplied by M, while red
curves show the simulation for k, and ky divided by M. If the red
(reduced rate constants) and blue (increased rate constants) curves
clearly diverge from the original curves, the fitting is sensitive to
changes in the rate constants and the curves probably contain
significant kinetic information. If on the other hand the divergence is
negligible, the values of the rate constants do not matter because the
binding is fully limited by mass transfer. Mass transfer places an upper
limit on the rate constants that can be measured: on the borderline, the
fitting is sensitive to a reduction in rate constants but not to an
increase.

Choose the Residuals option in the Compare to frame to examine the
effect of varying the modification factor on the difference between the
original and modified curves in relation to the experimental residuals.
The tool display allows the simulated difference curves to be compared
to the experimental residuals or to residuals averaged over a moving
time window. The latter option smooths the-experimental residual
display, making it easier to observe the general shape of the residual
curves. Movable horizontal Limit guides can be displayed to mark the
extent of the residual variation and aid visual interpretation. (Note that
the limit guides do not in any way imply acceptance limits.)

100 o

Kinetic data check comparison to res:duals (left) and averaged residuals
(right).

Note: To use the Check Kinetic Data tool on a finished kinetic
evaluation item, open the item for editing and step forward to
the last stage of the kinetic evaluation.

Standard error or T-value

The significance of parameter values is indicated by the standard error
(SE) or T-value listed on the Parameters tab in the fitting results. This
is a statistical indication of the significance of a fitted parameter.
Lower standard error values indicate higher significance: if the
standard error represents less than 10% of the parameter value, the
parameter is significant for the experimental data.
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For ease of comparison between parameters with widely different
absolute values (e.g. k, and kg), the standard error may be expressed as
a T-value, which is obtained by dividing the value of the parameter by
the standard error. A high T-value corresponds to a low standard
error. As a general guideline, parameters with a T-value greater than
about 10 should be regarded as significant.

The choice of whether to display parameter significance as standard
error or T-value is made on the Fit tab of the Tools:Preferences dialog.

The significance of a parameter is a measure of how much a change in
the parameter value affects the closeness of fit. A parameter with low
significance can have a wide range of values without affecting the fit.
Typically (but not always), parameters with a low significance have
unreasonable values: for example typical values for the mass transfer
constant for proteins are around 108 RU-M-Is'1, but evaluation of data
with no mass transfer limitation might return a value of 1012 or higher.
Similarly, rate constants that lack significance are often assigned values
outside the reasonable range for biomolecular interactions, or outside
the range that can be measured with Biacore.

Notes: The standard error and the Check Kinetic Data tool assess
parameter significance in different ways, even if the results of
the assessment may sometimes be related. Check Kinetic Data
tests the contribution of a group of parameters (rate constants
for the interaction and mass transport processes) to the
closeness of fit by examining the results of correlated changes,
whereas the standard error is a mathematical assessment of the
significance of a single parameter. If the Check Kinetic Data
tool indicates that the rate constants are not significant, the
standard error for the constants may be expected to be high.
However, the converse is not always true (a high standard
error will not always be reflected in the behavior of the Check
Kinetic Data tool).

Even if parameters with low significance can have a wide range
of values without affecting the fit, repeated evaluation of the
same data set will always return the same value for all
parameters. Consistency of a value between repeated
evaluations is not a test of significance.
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9.3 Predefined models

A set of predefined models for kinetics and steady state affinity is
provided with Biacore T100 Evaluation Software. These models are
marked in the model selection list (see Section 9.1.2) with a red dot,
and cannot be removed or modified.

Mass transfer parameters

All kinetic models include a term for mass transfer of analyte to the
surface. If transport is slow compared with binding of analyte to the
ligand, the transport process will limit the observed binding rate, at
least partially. All models take account of this potential limitation and
can extract rate constants from the data provided that mass transfer is
not totally limiting (see Section 9.2.3).

The rate of mass transfer of analyte to the surface under the conditions
of non-turbulent laminar flow that prevail in the Biacore flow cell is
characterized by the mass transfer coefficient k,, (units m-s'1):

3

k, =098 — ——
h 0.3 -w-l

where D is the diffusion coefficient of the analyte
f is the volume flow rate of solution through the flow cell
h, w, | are the flow cell dimensions (height, width, length)

One form used in fitting models in Biacore T100 is referred to as the
mass transfer constant k; (units RU-M-1.m-s'1), obtained by adjusting
the mass transfer coefficient approximately for the molecular weight of
the analyte and for the conversion of surface concentration to RU:

k, =k, x MW x10°

A further modification of this expression gives the flow rate-
independent component of the mass transfer constant (units
RU-M-1523m-173) referred to as tc in the models:
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This is the simplest model for kinetic evaluation, and is recommended
as default unless there is good experimental reason to choose a
different model. The model describes a 1:1 interaction at the surface:

A+B=AB

Model parameters are

Obtained from

surface (RU)

ka Association rate constant (M-1s1) Fitted
kd Dissociation rate constant (s Fitted
Rmax Analyte binding capacity of the Fitted

Conc Analyte concentration (M)

Provided as input

tc Flow rate-independent component of
the mass transfer constant

Fitted

f Flow rate (pl/min) Provided as input
tOn Sample injection start time (s) Provided as input
tOff Sample injection end time (s) Provided as input
RI Bulk refractive index contribution in Fitted

the sample

The following values are presented in the report:

Calculated as

ka Association rate constant (M-1s1) ka
kd Dissociation rate constant (s') kd
KD Equilibrium dissociation constant (M) | kd/ka
Rmax Analyte binding capacity of the Rmax
surface (RU)
Conc Analyte concentration (M) Conc
tc Flow rate-independent component of | tc
the mass transfer constant
Flow Flow rate (pl/min) f
kt Mass transfer constant tc*f1/3
RI Bulk refractive index contribution in RI
the sample
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9.3.2 Kinetics — Bivalent Analyte

This model describes the binding of a bivalent analyte to immobilized
ligand, where one analyte molecule can bind to one or two ligand
molecules. The two analyte sites are assumed to be equivalent. The
model may be relevant to studies among others with signaling
molecules binding to immobilized cell surface receptors (where
dimerization of the receptor is common) and to studies using intact
antibodies binding to immobilized antigen. As a result of binding of
one analyte molecule to two ligand sites, the overall binding is
strengthened compared with 1:1 binding. This effect of often referred
to as avidity.

A+B=AB
AB+B=AB,

Note: Once analyte is attached to the ligand through binding at the
first site, interaction at the second site does not contribute to
the SPR response since there is no change in the amount of
analyte at the surface. For this reason, the association rate
constant for the second interaction is reported in units of
RU!s!) and can only be obtained in M-!s'! if a conversion
factor between RU and M is available. Similarly, a value for
the overall affinity or avidity constant is not reported.

Model parameters are

Obtained from

kal Association rate constant for the first | Fitted
site (M1s1)

kd1 Dissociation rate constant for the first | Fitted
site (s71)

ka2 Association rate constant for the Fitted

second site (RU 1s1)

kd2 Dissociation rate constant for the Fitted
second site (s1)

Rmax Analyte binding capacity of the Fitted

surface (RU)
Conc Analyte concentration (M) Provided as input
tc Flow rate-independent component of | Fitted

the mass transfer constant
f Flow rate (pl/min) Provided as input
tOn Sample injection start time (s) Provided as input
tOff Sample injection end time (s) Provided as input
RI Bulk refractive index contribution in Fitted

the sample
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Calculated as

kal Association rate constant for the first | kal
site (M-1s71)

kd1 Dissociation rate constant for the first | kd1
site (s71)

ka2 Association rate constant for the ka2
second site (RU 1s1)

kd2 Dissociation rate constant for the kd2
second site (s1)

Rmax Analyte binding capacity of the Rmax
surface (RU)

Conc Analyte concentration (M) Conc

tc Flow rate-independent component of | tc
the mass transfer constant

Flow Flow rate (pl/min) f

kt Mass transfer constant tc*f1/3

RI Bulk refractive index contribution in RI
the sample

9.3.3 Kinetics — Heterogeneous Analyte
This model is intended for analysis of the kinetics of interaction of
mixtures of two analytes that compete for the same ligand site.
Experiments of this kind can be used to deduce kinetic parameters for a
low molecular weight analyte that gives a small response from
measurements of binding of a competing high molecular weight
analyte. Response contributions from both analytes are taken into
account, although the high molecular weight analyte is responsible for
the dominant component in the observed sensorgrams.

Concentrations and molecular weights are required for both analytes.
If absolute molecular weights are not known, relative values can be
entered without affecting the outcome of the fitting. The model cannot
evaluate interactions where the proportions and relative sizes of the
analytes are unknown.

A1+B=A1B
A2+B=A2B
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Model parameters are

Obtained from

kal Association rate constant for the first | Fitted
ka2 and second analytes (M-1s1)
kd1 Dissociation rate constant for the first | Fitted
kd2 and second analytes (s'1)
Concl Concentration of the first and second | Provided as input
Conc2 analytes (M)
mwl Molecular weights of the first and Provided as input
mw2 second analytes
tcl Flow rate-independent component of | Fitted
tc2 the mass transfer constant for the first
and second analytes
Rmax1 | Analyte binding capacity of the Fitted
surface for the first analyte (RU)
Rmax2 |-Analyte binding capacity of the Fitted
surface for the second analyte (RU)
rcf Response correction factor, allowing | Fitted
for different refractive index
contributions for the two analytes.
This factor is defined as
(Rmax1/Rmax2)(MW1/MW2).
f Flow rate (pl/min) Provided as input
tOn Sample injection start time (s) Provided as input
tOff Sample injection end time (s) Provided as input
RI Bulk refractive index contribution in Fitted

the sample

The following values are presented in the report:

Calculated as

kal Association rate constant for the first | kal

ka2 and second analytes (M-1s1) ka2

kd1 Dissociation rate constant for the first | kd1

kd2 and second analytes (s'1) kd2

KD1 Equilibrium dissociation constant for | kd1/kal
KD2 the first and second analytes (M) kd2/ka2
Rmax1 | Analyte binding capacity of the Rmax2*rcf*

surface for the first analyte (RU)

mwl/mw2
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Rmax2 | Analyte binding capacity of the Rmax2
surface for the second analyte (RU)

Concl Analyte concentration (M) Concl

Conc2 Conc2

tcl Flow rate-independent component of | tcl

tc2 the mass transfer constant for the first | tc2

and second analytes

Flow Flow rate (pl/min) f
kt1l Mass transfer constants for the first tc1*£1/3
kt2 and second analytes tc2*f1/3
RI Bulk refractive index contribution in RI

the sample

9.3.4 Kinetics — Heterogeneous Ligand

This model describes an interaction between oneanalyte and two
independent ligands. The binding curve obtained is simply the sum of
the two independent reactions. Unlike the case of heterogeneous
analyte, the relative amounts of the two ligands does not have to be
known in advance.

Heterogeneous ligand situations frequently arise in practice through
heterogeneous immobilization of ligand (e.g. amine coupling of
proteins, where the l1gand has multiple attachment points), as well as
through heterogeneity in the ligand preparation itself. In cases where
the heterogeneous ligand model is found to give the best fit to the
observed sensorgrams, further experimental efforts to reduce the
heterogeneity are recommended where possible.

A+B1=AB1
A+B2=AB2

Note: The model is limited to two ligands because the fitting
algorithm tends to become unstable with more components,

and three or more ligand species cannot be reliably resolved.

Model parameters are

Obtained from
kal Association rate constant for the first | Fitted
ka2 and second ligands (M-1s1)
kd1 Dissociation rate constant for the first | Fitted
kd2 and second ligands (s1)
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Rmax1 | Analyte binding capacity of the first Fitted

ligand (RU)
Rmax2 | Analyte binding capacity of the Fitted

second ligand (RU)
Conc Analyte concentration (M) Provided as input
Tc Flow rate-independent component of | Fitted

the mass transfer constant
F Flow rate (pl/min) Provided as input
TOn Sample injection start time (s) Provided as input
tOff Sample injection end time (s) Provided as input
RI Bulk refractive index contribution in | Fitted

the sample

The following values are presented in the report:

Calculated as

kal Association rate constant for the first | kal
ka2 and'second ligands (M1s1) ka2
kd1 Dissociation rate constant for the first | kd1
kd2 and second ligands (s ) kd2
KD1 Equilibrium dissociation constants kd1/kal
KD2 (M) kd2/ka2
Rmax1 | Analyte binding capacity of the first Rmax1
ligand (RU)
Rmax2 | Analyte binding capacity of the Rmax2
second ligand (RU)
Conc Analyte concentration (M) Conc
Tc Flow rate-independent component of | tc
the mass transfer constant
Flow Flow rate (pl/min) f
Kt Mass transfer constant tc*£1/3
RI Bulk refractive index contribution in RI
the sample
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9.3.5 Kinetics — Two State Reaction

This model describes a 1:1 binding of analyte to immobilized ligand
followed by a conformational change that stabilizes the complex. To
keep the model simple, it is assumed that the conformationally changed
complex can only dissociate through the reverse of the conformational
change:

A+B = AB = AB*

Note that conformational changes in ligand or complex do not
normally give a response in Biacore. A good fit of experimental data to
the two-state model should be taken as an indication that
conformational properties should be investigated using other
techniques (e.g. spectroscopy or NMR), rather than direct evidence
that a conformational change is taking place.

Model parameters are

Obtained from

kal Association rate constant for analyte | Fitted
binding (M-1s'1)

kd1 Dissociation rate constant for analyte | Fitted
from the complex (s1)

ka2 Forward rate constant for the Fitted
conformational change (s 1)

kd2 Reverse rate constant for the Fitted
conformational change (s'1)
Rmax Analyte binding capacity of the Fitted
surface (RU)
Conc Analyte concentration (M) Provided as input
tc Flow rate-independent component of | Fitted
the mass transfer constant
f Flow rate (pl/min) Provided as input
tOn Sample injection start time (s) Provided as input
tOff Sample injection end time (s) Provided as input
RI Bulk refractive index contribution in Fitted
the sample
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The following values are presented in the report:

Calculated as
kal Association rate constant for analyte | kal
binding (M-1s-1)
kd1 Dissociation rate constant for analyte | kd1
from the complex (s1)
ka2 Forward rate constant for the ka2
conformational change (s'1)
kd2 Reverse rate constant for the kd2
conformational change (s'1)
KD Overall equilibrium dissociation kd1/kal*
constant (M) (kd2/(kd2+ka2))
Rmax Analyte binding capacity of the Rmax
surface (RU)
Conc Analyte concentration (M) Conc
tc Flow rate-independent component of | tc
the mass transfer constant
Flow Flow rate (pl/min) f
kt Mass transfer constant tc*f1/3
RI Bulk refractive index contribution in RI
the sample

9.3.6 Affinity — Steady State 1:1

This model calculates the equilibrium dissociation constant Kp for a
1:1 interaction from a plot of steady state binding levels (Rey) against
analyte concentration (C). The equation includes a term for the bulk
refractive index contribution RI, which is assumed to be the same for
all samples. This term simply serves as an offset on the Req-axis.

_ CRmax

g = +RI
1 Kp+C

Model parameters and reported results are

Obtained from

KD Equilibrium dissociation constant (M) | Fitted
Rmax Analyte binding capacity of the Fitted
surface (RU)
RI Bulk refractive index contribution in Fitted
the sample
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Note: Reported Kp values that are higher than half the highest
analyte concentration used should be treated with caution. If
the response against concentration plot does not flatten out
sufficiently because the concentrations are not high enough in
relation to the Kpy value, the reported value may be unreliable.
The reported Kp value is marked as a vertical line on the
fitting plot (see Section 9.1.2).

9.4 Creating and editing models

To create your own models for kinetics of affinity evaluation, choose
Tools:Models from the main menu and select the type of model you
want to work with. You can use existing models as templates. Choose
an existing model from the list and click New: answer Yes in the
following dialog to create a new model based on the chosen template
or No to create a blank model. For kinetic models, you can define a
new model either as a reaction scheme describing the interaction or as
an equation defining response as a function of time. Interaction models
are described in Section 9.4.1 and equation models in Section 9.4.2.

Predefined models cannot be edited or removed. If you want to modify
a predefined model, create a new model using the predefined model as
a template.
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9.4.1 Interaction models for kinetics

The reaction scheme for an interaction model supports up to §

component reactions. Follow the steps below to define a new model or

edit an existing definition.

[T x

todel Name: I

Description:  [4nalyte (4] binds to ligand (B). Includes terms for mass transfer of analyte to the surface.

[~ Reaction
React1 React2 React 3 k-forward k-backward
1 [a HERE = o= s = [ka [kd
2|  Ee|  Ee= | I I
a|  E+[  EH o= | K | |
(O I S T I I
s  E+[ H = [ & | |
Interaction | Pa[amete[gl
I’Heaclants
B Categary, Analyte
AB
Concentration Conc
Injection [s] ] - fwon
v Masstransher: [ERE]
[ Moalecular weight: |
| [ Mool blacked sites: |
Mew, |
|
Delete
- B | | i |
Bulk. &nd Drift — T m = = ——-‘
Fiezponze [RU) Fram [=] Tals)
¥ Refractie indes (1), & fion = ot

B i [ [ 3

| Dt (WRUJ [ ‘

Help | RateEgs... | QK Cancel |

1.  On the Interaction tab, click New to add new reactants. For each
reactant, choose whether it is analyte, ligand or complex (see
below) and enter an identifier for the reactant. Enter parameter

names or expressions for the reactant properties.

Note: Numbers are used as part of the identifier, not in the
conventional chemical sense of stoichiometry. Thus a
complex named AB2 does not imply two molecules of B

binding to one of A.
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Analyte

The analyte is injected in solution at a constant concentration, and
has the properties listed below. Analyte is usually denoted by the

letter A.

Concentration

Injected concentration in molar units.

Injection(s)

Start and stop times for the injection.

Mass transfer

Check this box to include a mass transfer
term in the fitting, and enter a parameter
name or expression for the mass transfer
constant.

Molecular weight

Check this box and enter a molecular weight
if required. This information is used to
calculate relative response contributions for
heterogeneous analyte models (it is not used
for conversion of weight-based to molar
concentration units: this conversion is
performed if necessary in the sample table).

Number of blocked
sites

Check this box and enter a number if
binding of one analyte molecule sterically
blocks additional ligand sites. This box
should normally be left unchecked.

Ligand

The ligand.is immobilized or captured on the surface, and has the
properties listed below. Ligand is usually denoted by the letter B.

Binding capacity

Maximum analyte binding capacity of the
surface in RU.

At molecular
weight

This parameters is only used in
heterogeneous analyte models. Check the
box and enter the molecular weight
parameter for the analyte to which the
binding capacity parameter refers. Binding
capacity for the other analyte will be
calculated using the molecular weight values.
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Complex

The complex is formed on the surface and generates response and
has the properties listed below.

Generates Uncheck this box for complexes that form in
response solution and that do not contribute to the
response.

Molecular weight | check this box and specify a parameter for
complexes that form in solution and then
bind to the surface.

Do not check this box if Generates response
is also checked.

In the Bulk and Drift panel, enter details for bulk refractive index
contribution. Normally, there will be one bulk refractive index
term applicable from the start to the end of the injection. A second
term can be used if necessary: for example, enter a second
refractive index term with the injection end in the From box and
the To box left blank to accommodate a permanent shift in
baseline as a result of the sample injection:

Bulk &nd DA™= -
Responze [AL) From [z] Tolz)
[ Fiefractive indes (1]: Rl [tOn - o
¥ Refractive index [2) RI2 [] -
™ Dritt [in BLIJ: |
[0]
"
c
[«
> sample
& injection
RN
RI2
baseline Y.y
Time

Check the Drift box and enter an expression describing the drift
(most commonly a linear function of time) to account for baseline

drift.
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Enter the reaction scheme in the Reaction panel using the pull-
down list for each reactant. Enter parameter names for the
forward and backward rate constants for each line in the reaction
scheme. (The terms k-forward and k-backward apply to the
reaction as entered in the scheme, reading from left to right). You
can also enter mathematical expressions or constant values for the
rate constants.

Click the Parameters tab and define the parameters used in the

reaction scheme. Click Add to add a new parameter, and define
the parameter properties in the dialog:

Parameter Settings x|

M arne: Ikaz

Default Type: IFit global j

Imitial W alue

& Walue: 1135 j |

" Attach to: | _J
1= el - F2

[ Bllow nagative value

Drescription;

Second aszociation rate constant

Help i QK Cancel i

Choose a default type for the parameter (Fit global, Fit local or
Constant.

For the Initial value, enter a numerical value or select a value
expression from the pull-down list. The expression represent
functions evaluated within the current data set (e.g. Ymax is the
maximum y-value in the data set). Alternatively, choose Attach to
and select a parameter from the list. If you attach a parameter to
Keyword, the initial parameter value will be set to the value of the
keyword with the same name as the parameter.

Check Allow negative value if the parameter can be below zero.
Enter a description of the parameter for ease of identification.

If you have only used single parameter names (as opposed to
expressions) for the rate constants and properties, you can click
Rate equations or OK as a shortcut to defining parameters. The
software will then enter suggested definitions for all undefined
parameters. This shortcut cannot be used if you have entered
expressions.
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In the Report panel, define the parameters you want to appear in
the Report tab of the results. Report parameters are defined by a
name that may be chosen freely and a value that is entered as a
parameter or expression containing parameters.

4. Click Rate Equations to display the equations generated by the
software.

Rate Equations ll
[ solution) = Conc ;I
A0 =0

db/dt = [t 1 /3] Cong-4) - [kas"B - kd"4EB)

B[0] = AMax
dBAdt = - [ka"AE - kd"aB)

AB[0]=10
daB/dt = [ka"s*B - kd“AB)

Total responze:
AR + Rl

]

> ]

You can select the equations in the display and click Copy to copy
the equations to the Windows clipboard. Use this function and

paste the equations in to e.g. Wordpad to print a copy of the rate
equations.

9.4.2 Equation models for kinetics

Models for steady state affinity evaluation are entered as an expression
defining response as a function of time t. To create an equation model,
choose New in the kinetics models dialog, and create a new model
without using the currently selected model as a template.
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& Edit Model ]
Madel Name: |Dissc-ciatic-n
Description:
—Farmula
=
[ -]
Independent wariable: t
—Parameters
Initial value Allow
Name Type negative Description
Attach to value
R Fit local YMa O
kd Fit global ~ 1e-3 O
to Constant Injection stop time {5} O
offset Fit local 0
bddy | Défete
~Repott—— —+
Mame Yalue =
RO RO |
kd kd
offset offset
A
Help | Ok Cancel |

Parameters and report parameters are defined in the same way as for

kinetic models.
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9.4.3 Models for steady state affinity

Models for steady state affinity evaluation are entered as an expression

defining Req as a function of concentration Conc.

& Edit Model ]
Madel Name: |Twc- zite affinity
Description: Steady state affinity with two ligand sited
—Farmula
ConcRmaxl /[Conc+K D1 +Conc™Rmax2/[Conc+KD 2] ;I
[ -]
Independent vaniable: Conc
—Parameters
Allow
Name Type Initial value negative Description
value
kD1 Fit global — fxMaxfz O
Rmas1 Fit local YMax/2
-ty (Fitglobal a2
| Rmax2 Fitlocal  ¥Maxfz

Add E dit Delete
—Report
Name ¥alue 1=
KD1 kD1 I
Rrnaxl Rirnaxl
kD2 KDz
Rrnax=2 Rrnaxz

Help |

0Ok

Cancel |

Parameters and report parameters are defined in the same way as for
kinetic models.

Note:

Beware of trying to define and use complex models for steady
state affinity. Because of the relatively few points available for
fitting to steady state affinity models (typically about 5
concentrations in duplicate), complex models tend to give
unstable fitting behaviour.
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10. Thermodynamic analysis

Biacore T100 supports automated measurement of kinetics or affinity
at a series of temperatures using the Thermodynamics wizard (Section
4.5.4). In addition to displaying the variation of kinetic and affinity
constants with temperature, the evaluation software extracts standard
thermodynamic parameters from the data.

10.1 Background

10.1.1 Equilibrium thermodynamics
For equilibrium thermodynamics, the van’t Hoff equation states:

AG° = -RT lni =RTIn Ky
D
where
AG® s the standard free energy change
R is the universal gas constant
T is the absolute temperature (K)

Kp  is the equilibrium dissociation constant.

Substituting in the expression
AG° = AH® - TAS®

and rearranging gives:

AH® AS°
"o =T TR

where
AH°® s the standard enthalpy change
AS° is the standard entropy change

A plot of In Kp against 1/T should thus be a straight line, with slope
AH°/R and intercept on the y-axis AS°/R.

This simplified relationship does not hold if the heat capacities of
reagents and products differ, since different amounts of energy will be
required to raise the temperature by the same amount on the two sides
of the reaction. In such cases, the plot of In K against 1/T is not
linear, and the relationship becomes
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RTInKj, = AH§, - TAS, +ACS(T - T,)- TACY h{%}
0

where  ACJ is the heat capacity change under standard conditions

and Ty is the reference temperature (25°C = 298.15 K for standard
conditions)

A value for the standard heat capacity change AC} can thus be
obtained in addition to AH® and AS°® from non-linear fitting of the data
to this extended equation.

10.1.2 Transition state thermodynamics

Transition state theory holds that the equilibrium constant for
formation of the transition state in a reaction can be related to the rate
constant for the overall reaction by the Eyring equation:

Ki - ﬂ

K* s the equilibrium constant for formation of the transition
state for the forward or back reaction

k is the kinetic rate constant for the interaction in the
corresponding direction (ks or ky)
h is Planck’s constant

kg  is Boltzmann’s constant

Applying a similar rearrangement of the thermodynamic equations for
the transition state gives

ki AHOT  ASO!

In =— +
kg T RT R

so that the thermodynamic transition state constants for the forward
and backward reactions can be obtained from plots of In(k,/T) and
In(ky/T) respectively against 1/T.

Note that the Eyring equation does not have a corresponding non-
linear form that takes account of the heat capacity change for
transition state formation. Non-linear fitting to obtain values for AC}
can only be applied to equilibrium thermodynamic analysis.
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10.2 Performing thermodynamic analysis

Before thermodynamic analysis can be performed for a set of data, the
kinetics and/or affinity must be evaluated at each temperature. Create a
separate Kinetics/Affinity evaluation item at each temperature used in
the run, using the same fitting model for each item (see Section 9.1.2).

When all required kinetic and affinity evaluation items have been
created, click Thermodynamics on the toolbar.

Thermodynamics - Select Kinetic Data [Create] x|
i Import Kinetic and Affinity Evaluations
Sample: |b2micro | 1 kin y state affiity
Impart Evaluation Temperature ['T] & Model Diescription ka [1/4s] ld [1/2] KD (M)
v b2micro 4 4 1:1 Binding 2296E+5 3039E-4. 1.672E-D
W b2micro 12 12 1:1 Binding 4003E+5: EEB1BE-4: 1.B53E-9
v b2micro 13 19:1:1 Binding GOF0E+5: 1.410E-3: 2781E9
b2micro 26 26:1:1 Binding GS20E+5:  2074E-3:  4.402E-9
b2micro 33 33 1:1 Binding 9G3BE+S. BEE4E-. BOIGED
b2micro 40 40 1:1 Binding 1ES7E+E.  1.862E-2. 1.124E8
|
Check Al Uncheck Al
L
Help < Back = | Cancel |

Choose the sample and the fitting model in the pull-down lists. You
may only choose one sample, and you should only choose one fitting
model. Options for the model are 1:1 kinetics/steady state affinity
(recommended) or All. If you choose All it is possible to combine data
from different fitting models in the same evaluation: however, values
for thermodynamic constants are in all likelihood meaningless if the
data is obtained from a mixture of different models.

Check the rows for data that you want to use in the thermodynamic
evaluation. Use the Check All and Uncheck All as quick options to
select and deselect the whole list.

Note: If you use data from fitting models that include multiple rate or
affinity constants, be sure to select the correct rows so that
equivalent constants are included from each fit. In some cases it
may be necessary to examine the kinetic or affinity evaluation
items to determine which constants belong together.
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Click Next> when you have selected the data to be included. The results
are displayed first as plots of affinity and rate constants against

temperature.

& Thermodynamics - Overview [Create]

~ Thermodynamic Overview
Evaluation Temperature [°C] Description ka(1/Ms] kd
bZmicro 4 4 2.23EE+5 383
b2Zmicro 12 12 4.002E+5 BE14
bZmicro 19 13 A.070E+5 14
bZmicro 26 26 6.523E+5  2.874
b2micro 33 33 963EE+5 BG4
bZmicro 40 40 1.EG7E+E 1.864
| | »
1Mz ka
1.8e6
1,685 v
1486
1286 +
1e6 o v
£ a00000
600000 v
v
400000 i
200000 + ¥
a t t t t t t t 1
a 5 10 15 20 25 30 35 40 45
Temperature i

Help

|
] KD
1288
v
1e-5
fe-9 o
v
o fe8
=
4e-9 | ¥
v
2e-9 4 v v
o t t t t t t t t !
o s 0 15 20 25 30 35 40 45
| Temperature °C
| e kd
002 -
v
005
oo
2 r
Se-3
v
v
04 ¥ .4
-5e-3 t t t t t t T t 1
o 5 10 15 20 25 30 35 40 45
Temperature “C
CBack | MNews | Carcel |

Click Next> to display the.van’t Hoff and Eyring plots together with a
table of thermodynamic constants for the equilibrium and transition
state formation. In any of the plots, right-click on a point to exclude
the point from the line fitting.

& Thermodynamics - Results [Create] x|
[ Calculated Themodgnamic Parameters ——— | M wan't Hoff
Fitting function [wan't Hoff|: -8
Fitting function (Evring): Linear -18.5
Parameter Hame Parameter Value T-value = e
)
AHT [kl fmnol] 47 13 £ 195
A8 K Amol]] 15 037 =
TAS® [kl /mal] 14 0.37 20
AGT [kl fmol] 42 1.1E+03 — v
S il T B 205 ————t——t——t——t————t+——t+——+——1
BH'E ass, [Jdmol] T 1z 315e-3 3.258-3 33583 3.458-3 35583 365e-3
45 a5, [/Kmol] 18 1.8 5 - Ll 189
TASF ags. [l /mal] 53 18 :r‘:'za:m;lu?ssds
Gt ace [k /mpll Fhi 1 2F .0 hal | )
TMsk) Evring, associstion 15K Evring, dissocistion
a -4
85 v
85 v A0
-10.5
e o
E E 115
v
g 75 g -12
] E
E ¥ £ azs
7 -3
-135 ¥
B5 t t t t t t t t t 1 14 t t t t t t t t t 1
31523 32523 3.35e-3 34523 3.55e-3 3E5e-3 3153 3.25e-3 33523 34523 35523 3653
1T 1K 1T K
Parameters: Parameters:
Slope = -4133 [1/[Ms]) Intercept = 2163 [1/MsK))  F2=09733 Slope = 9033 [1/] Intercept = 1884 [1/(sK)]  Fé= 0.9764
_Heb | < Back Finish Cancel
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Choose whether to use a linear or non-linear fitting function for the
van’t Hoff plot (see Section 10.1.1) If you choose non-linear fitting, a
value for AC,, will be included in the reported parameters. Energies of
activation (E,), derived from the Eyring plots, are also listed for the
transition states. All thermodynamic parameters are calculated for a
temperature of 25°C.

In any of the plots, right click on a point to exclude it from the
evaluation.

Notes: Regardless of the setting for the van’t Hoff plot, the Eyring
plots are always fitted to a linear function. Calculation of AC,
by non-linear fitting is not valid for transition state data (see
Section 10.1.2).

If you have combined kinetic and steady state affinity data in
the thermodynamic evaluation, the van’t Hoff plot will show
all affinity values, but the Eyring plots will be empty because
the steady state data lacks values for the rate constants.

Plots of kinetic and affinity constants-against temperature
show temperature values in °C, while van’t Hoff and Eyring
plots use absolute temperature values (K).

Click on Finish to finalize the thermodynamic analysis.

When assessing the validity of thermodynamic constants reported by
this analysis procedure; pay particular attention to the kinetic analysis
at different temperatures. With complex interactions involving
macromolecules, there is a significant possibility that the characteristics
of the interaction (including the role of mass transport limitations in
the observed interaction) change with temperature, resulting in
different fitting quality at different temperatures. This may be evident
from direct comparison of the kinetic fits, but will not be immediately
apparent in the thermodynamic analysis.
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11. Affinity in solution

Determination of affinity in solution provides an alternative to steady
state affinity measurements (see Chapter 9) for interactions that take a
long time to reach equilibrium or for any other reason are difficult to
determine with a direct binding assay. In principle, the affinity in
solution approach uses Biacore to determine the free concentration of
one interactant in equilibrium mixtures containing known total
interactant concentrations.

11.1 Conventions and background

11.1.1 Experimental setup
The interactants in affinity in solution determination are denoted A
and B:

A+B=AB

Experiments are set up so that a fixed concentration of B is mixed with
variable concentrations of A and allowed to reach equilibrium. The
free concentration of B is then determined by injecting the sample over
a ligand that binds'B but not the complex AB (the interactant A or a
derivative thereof is usually suitable as ligand). It is assumed that the
measurement itself does not significantly disturb the equilibrium in the
sample.

The experimental setup requires a calibration curve with known

concentrations of B determined over the same sensor surface, in order
to calculate the free B concentrations in the samples.

11.1.2 Evaluation principles
The equilibrium constant for a 1:1 interaction is given by

_ Afree ) Bfree

K
b AB
or Ka = (Atot B AB)(Btot — AB)
b AB
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Rearranging gives

Kp-AB=A_, B, —AB(A,, +B,, )+ AB?

tot

or AB* _AB(Atot + B + KD)+ Agor *Bioe =0

Solving for AB:

AB = (Atot + Btot + KD) i\/(Atot +Bt0t + KD)2 —A

P 4 tot Btot
Substituting in the relationship Bfee = Bior — AB gives
2
B _ (Btot - Atot - KD) + (Atot + B + KD) ~A _.B
free — P - 4 tot tot

This equation can be fitted to a plot of Bgee against A, to calculate a
value for Kp.

11.2 Requirements for affinity in solution

Affinity in solution experiments are run using a method. The method
must be correctly constructed as described in Section 5.10.4: if
necessary, the keyword table can be edited so that the conditions are
met in full (see Section 6.6). Note however that the command name
cannot be edited in the keyword table. Refer to Chapter § for details of
how to construct methods in Method Builder. Determination of affinity
in solution is not supported by a wizard.

11.3 Evaluation of affinity in solution

To evaluate affinity in solution measurements, open the result file and
click Affinity in Solution on the toolbar. The first step displays the
calibration curve for measurement of free B:
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Affinity in Solution - Step 1 - H557,/thrombin 2 | x|
r—Calibration Curve Settings
Sersorgram: [Fo=2 ~| Fieport paint: | stability ~| Response type: [Relative response x| Fitting function: [4-parameter > |
—Calibration Curve and Sample Selection
Sample: [ H557 thrombin x| Caibration curve: | Cafioration =l
i Calibration Curve |nfomation ——————————— —Calibration Curve
Cycle| Conc.B | Response | Calc.Conc.B | cv | 4] Ry
[nM] [rRU] [nM] [%a] 500 -
4 0.0020 21,9049 0.0026
16 0.0020 21,3073 0.0025 0 7
v, 21,6061 0.0026 T 400 4
500085 201999 10,0040 330 7
17 0.0039 27.4792 0.0037 300 4
A, 28,3395 0.003% A %
: g 250 ~
3 0.0078 40,8066 0.0070 ﬂ'
e 200
18 0.0073 39,6743 0.0067
Awg, 40,3405 0.0065 A 150
7 0.0156 61,5417 0.0145 hal e
Parameters: 50
Rhi = E73.604 Rlo = 8901 !
Al =0523 A2 =0521 o t t t t t t t t t 1
Chr = £.065 05 00 05 1 15z 25 3 35 4 45
Concentration B ([niM):
Help o | mens | Carcel |

Choose the sensorgram, report point, response type and fitting function
from the pull-down lists at the top of the dialog. See Section 8.2.1 for
more details of these choices.

If you have run multiple sample series in the experiment, choose the
sample to evaluate in the Sample list. A sample series is defined as all
cycles with the same sample name in the assay step(s) with purpose
Sample.

If you have run multiple calibration curves in the experiment, choose
the curve to use in the Calibration curve list. A calibration curve is
defined as measurements from assay step(s) with purpose Calibration,
regardless of the sample name. If two or more Calibration assay steps
are run contiguously with no intervening steps with a different
purpose, they will be combined into a single calibration curve.

Note: All samples in a series are evaluated against the chosen
calibration curve. You cannot use different calibration curves
for different samples in the same series.

The table lists the data for the calibration curve. The plot panel shows
the curve with calibration points as black inverted triangles and sample
points as red squares. Samples that lie outside the range of the
calibration curve are not shown. Right click on calibration points to
exclude the points from the curve.

Click Next> to calculate the results.
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Affinity in Solution - Step 2 - H557/thrombin 2

Sample:

HE57 thrambin [Canck = 2 nk)

—Sample [nfarmation

Cycle

Conc. &
[nM]

Response
[RU]

Calc. Conc. Beq
[nM]

3

0.0000

4040579

2.0935

37

2.5000

401.2552

2.0257

38

9.5000

394.5073

18721

w

=]

39,0000

366.3971

1.3554

ES

0

156.0000

231.2z20

0.5169

ES

1

£25.0000

171.8457

0.1299

-

2

2500.0000

99,9902

0.0380

ES

3

10000,000

56,7090

0.0133

Parameters:

KD = £3733 [nh)
Standard enor{KD) = BE6 [n)
Che = 0007 [n)?

Help

1~ Concentration Curve
()
25 4

05+

Calculated Concentration Beq

-0.5

|
Corstant concentration B: 2 [ni)
24 | ]
u
]
]
t t t t 1
1 10 100 1000 10000 100000
Concentration & (it
< Back | Finish I Cancel I

The table shows the numerical results for the sample series. Samples
that lie outside the range of the calibration curve are marked as N/A
(not applicable) in the column for Calc.Conc.Beq.

The plot panel shows the sample measurements with a line fitted
according to the equation for 1:1 affinity (see Section 11.1.2). Right-
click on a point to exclude it from the fitting.

Notes: The plot of free B against total A is presented by default with a
logarithmic scale on the x-axis. In this form, the equilibrium
constant KD is given by the concentration of A at the
inflection point in the fitted curve.

Zero values cannot be plotted on a logarithmic scale. If you
have included a sample with zero concentration of A in the
sample series and want to display this point on the plot,
choose Scale from the right-click menu in the plot panel and
set a linear scale for the x-axis.

The intercept of the fitted curve on the y-axis represents a

fitted value for the parameter ConcB. This value should be the
same as or close to the value entered for the variable ConcB in
the method.

The calculated Kp value is shown in the panel below the table.
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A. Data import and export

This appendix describes the functions and data format for data import
and export.

A.1 Exporting data

A.1.1 Export functions

Data can be exported from both the Control and Evaluation Software
in Microsoft Excel or Extended Markup Language (XML) format. The
report point table can be exported to a tab-separated text file. Rack
positions may also be exported from the Rack Positions dialog box.

Export to Excel
To export data to an Excel file, choose File:Export:Results to Excel.

Export from the Control Software creates an Excel spreadsheet file
(extension .xlIs) containing separate worksheets for the file properties
and report point table.-The audit trail is also exported to a separate
worksheet if it is present when the GxP module is installed (see the
separate Biacore T100 GxP Handbook).

Export from the Evaluation software an Excel spreadsheet file
(extension .xlIs) containing separate worksheets for the file properties
and for tabulated data for all evaluation items where appropriate (i.e.
plot data and evaluation results). The worksheets for each item are
identified with the item name. For plots, only the columns shown in the
plot window table are exported. Data from sensorgram items is not
exported. The audit trail is also exported to a separate worksheet if it is
present when the GxP module is installed (see the separate Biacore

T100 GxP Handbook).

Export to XML
To export data to an XML file, choose File:Export:Results to XML.

This option exports the same data as Results to Excel but creates a text
file in XML format (file extension .xml). Details of the XML format
may be determined by exporting data from the Control or Evaluation
Software and opening the exported file in an XML-compatible editor.
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Report point table
To export the report point table to a tab-separated text file, choose
File:Export:Report Point Table. The exported file has the extension .rpt.

Note: If you open an exported report point table in Microsoft Excel,
make sure that the format for the Fc column is set to Text in
the Excel import file wizard. The default setting of General for
text file import may interpret the flow cell identification for
reference-subtracted data as a date instead of a text string.

Rack positions

Rack positions can be exported from the Control Software to a tab-
separated text file in either ASCII or Unicode format using the
Menu:Export Positions function in the Rack Positions dialog (Section
4.2.5). The file contains two lines identifying the microplate and
reagent rack settings followed by the contents of the rack positions
table with the columns separated by tabs.

A.2 Importing data

172

A.2.1 Control Software

Sample table import

The Control Software supports data import to sample tables in assay
wizard templates and in the Setup Run step of methods. In order to use
the import function, the option must be activated in Tools:Preferences
and an import program must be specifed.

x

Folders ~ Impart |

¥ Enable sample information import

Program; IE:\Program FilesT1005 amplelmport. exe |

V¥ Enable rack positions import

Program: IC:F‘rogram FilessT100Positionl mport. exe |
Help | Ok I Cancel
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When the import function is requested from a dialog box, the contents
of the table are first exported in Extended Markup Language (XML)
format to a temporary file that is submitted to the specified import
program. The import program may append new sample data to the file
or overwrite the file contents with new data as required. The modified
file is then imported back into the sample table and the temporary file
is deleted.

Development or choice of a suitable import program is the
responsibility of the user. To document the detailed XML format of the
import file, specify an XML-compatible text editor as the import
program and save a copy of the import file from a suitable table.

=7uml version="1.0" encoding="is08859-1" 7=
<IDOCTYPE MethodBuilderimport (Wiew Source for flll doctype... )=
- =MethodBuilderImport importFileversion="1.0"=
- «AssayStepss
- =AssayStep name="Startup">
- zDataTable row="1"=
=Data cmd="Sample 1" grp="" fld="Solution" val="sample 1/2" />
=Data crmd="8ample 1" grp="" fld="Conecl" val="0" /=
=Data crmd="8ample 1" grp="" fld="Conc2" val="125" /=
=Data cmd="8ample 1" grp="" fld="MW1" val="200" /=
=Data crmd="8ample 1" grp="" fld="MwW2" val="10000" /-
</DataTables=
=/AssaySteps
- =AssayStep name="Sample">
- zDataTable row="1"=
=Data crmd="8ample 1" grp="" fld="Solution" val="sample 1/2" />
=Data crmd="8ample 1" grp="" fld="Conecl" val="0" /=
=Data emd="Sample 1" grp="" fld="Conc2"' val="0" /=
zData crd="S§ample 1" grp="" fld="MW1" val="200" />
=Data crmd="Sample 1" grp="" fld="MW2" val="10000" /=
</DataTables
- zDataTable row="2"=
=Data cmd="Sample 1" grp="" fld="Solution" val="sample 1/2" />
=Data cmd="8ample 1" grp="" fld="Conecl" val="0" /=
=Data crmd="8ample 1" grp="" fld="Conc2" val="195" /> x|

Part of an XML import file from a method for heterogeneous analyte kinetics
displayed in an XML-compatible editor.

Rack positions import

The Menu:lmport Positions function in the Rack Positions dialog
(Section 4.2.5) imports rack position data from an external file such as
one from a laboratory robot used to prepare sample microplates. The
external file is first processed by the import program as specified in
Files:Preferences. Output from this program must be tab-separated
text in either ASCII or Unicode format conforming to the following
specification:

Biacore T100 Software Handbook 173

version AB



Affinity in solution

174

e Two lines in the file specify the microplate and reagent rack

settings, in the format

Rackl=<microplate specification>

Rack2=<reagent rack specifications>

Specifications are not case-sensitive, but microplate and reagent
rack specifications must be given otherwise exactly as they appear
in the selection lists in the Rack Positions dialog. If either
specification is invalid, the corresponding definition will not be
imported. The position of these two lines in the file does not matter.

¢ One line specifies the headers for table columns to be imported,
separated by tabs. The headers should correspond to the column
headers as they appear in the Rack Positions table, with the
exception of the Volume column in the table which can be omitted
from the import file (and is ignored if it is present). This line may
nor be preceded by any line other than the microplate and reagent
rack specifications.

e A set of lines hold the content of the table columns separated by
tabs.

When import is requested, the contents of each table line in the import
file are matched as far as possible to the contents of the Rack Positions
table, with the exception of the Position and Volume column. For
matched rows, the Position in the table is replaced by the value in the
Position column from the import file. Rows for which a match cannot
be found are not imported. Any rows_in the Rack positions table which
do nothave a matching row in the import file are left without a
Position specification and must be placed in the microplate or reagent
rack before the run can be started.

Details of the required import file format can be investigated further by
examining a file created with the Menu:Export Positions command.

A B | c | D | E | F [
| 1 |Rack!=96 Well Microplate
| 2 |RackZ=Reagent Rack 2
| 3 |Position  “olume (pl) Content Type Sample 1 Conc (| Sample 1 MW (Da)
| 4 |R1T Al g5 a Sample 1
| 5 |R1 A2 B8 b Sample o
| B |R1 A3 66 b Sample 1
| 7 |R1 A4 B8 b Sample 1
| 8 |R1A5 B8 b Sample 2
| 9 |R1 A6 B8 b Sample 3
|10 |R1 A7 66 b Sample 4
|11 |R1AS B8 b Sample &
| 12 |R1 A9 g5 a Sample 0
|13 |R1 A10 g5 a Sample 1
14 [R1 AN 68 a Sample 2
| 15 |R1 A12 B5 a Sample 3
| 16 |R1 B1 g5 a Sample 4
17 |R1 B2 88 a Sample 5
10

Example of an exported file for rack positions, opened in Microsoft Excel.
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A.2.2 Evaluation Software

The Evaluation Software supports import of model definitions for
kinetics and affinity evaluation. Model files for import should be
obtained from Biacore or created by exporting models from another
installation.
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Index

1
1:1 binding, 145

A
aborting fitting procedure, 134
accepting fits, 134
adaptive methods, 73
adding keywords in evaluation, 103
adjustment for molecular weight, 114
affinity, 133
application wizard, 54
affinity in solution, 129
calibration curve, 169
evaluation, 167
experimental design, 167
method example, 87
requirements for evaluation, 86, 168
variables, 79
aim for immobilized level, 36, 37
aligning sensorgrams, 111
analysis temperature, 1,27, 71
thermodynamics, 58
analysis temperature after run, 66
analyte, 155
analyte concentration, 78
analyte molecular weight, 56, 78
adjusting response, 114
anchor, 30
append file, 96, 128, 137
application wizards, 5, 21
applying solvent correction, 105
assay methods, 63
assay setup, 24
assay step name, 68
assay step purpose, 68, 101
assay steps, 64, 67
analysis temperature, 71
buffer change, 71
recurrence, 70
replicates, 69
run order, 69
assays steps
connecting to cycle type, 69
auto scale, 10
automatic positioning, 29
avidity, 146

Biacore T100 Software Handbook 177

version AB



Index

B
baseline
for report points, 80, 101, 120
in regeneration scouting, 42
in sensorgram display, 11
plot, 99
Biacore methods, 87
BIAnormalizing solution, 27
binding analysis, 47
results, 49
binding capacity, 155
binding levels, 99
binding to reference, 99
bivalent analyte, 146
blank immobilization, 36
blank subtraction, 113
buffer change, 71
buffer names, 67
buffer scouting, 45
results, 46
buffer selector, 1
bulk refractive index contribution, 156

C
calculated concentration, 126
calculated concentrations, 125
calculated parameters, 158
calibration curve, 51, 124
calibration curves,; 169
caption, 97
capture, 23, 73
flow path, 24
plot, 99
carry-over control, 73, 90
plot, 99
chack kinetic data, 141
changing rack positions, 28
chip properties, 8, 10, 38
chip type, 35
chi-squared, 139
commands
in Method Builder, 72
commands in manual run, 17
competing analytes, 147
complex, 156
concentration analysis
application wizard, 49
combined result sets, 128
evaluation, 123
requirements for evaluation, 85, 123
concentration series, 130
concentration unit, 66, 102
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conditional command, 73
conformational change, 151
connect to cycle type, 69
constants, 140
contact time
at low flow rates, 26
control experiments, 59
results, 61
control samples
binding analysis, 48
concentration analysis, 52, 125
kinetics/affinity, 56
plot, 99
control software
Edit menu, 9
File menu, 7
Run menu, 11
screen regions, 6
Tools menu, 12
View menu, 10
copy graph, 13
creating a method, 63
creating a wizard template, 21
creating fitting models, 153
curve fitting, 117, 138
custom immobilization methods, 37
custom report points,.8§0, 100
cut data, 113
cycle
manual run, 19
cycle run list, 83
cycle types, 64, 71

D
data collection rate, 66
data presentation, 109
deleting report points, 101
deposition solution, 75
detection, 66
in wizards, 24
diffusion coefficient, 144
diluting ligand for immobilization, 36
diluting ligands for immobilization, 38
dilution factor, 53, 79, 127
dimethyl sulfoxide, 103
dissociation time, 55
DMSO, 103
drift, 156
Dual detection, 66
dual inject, 75
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E
Edit menu

control software, 9
editing keywords, 101
editing report points

in control software, 9

in evaluation software, 100
eject rack tray

manual run, 18
ending a manual run, 19, 20
enhancement, 24, 74

plot, 99
enthalpy change, 161
entropy change, 161
epitope mapping, 47
equation models, 158
evaluating concentration analysis, 123
evaluation of kinetics and affinity, 129
evaluation requirements, 85
evaluation software

general features, 95

screen regions, 96
evaluation variables, 78, 101
event markers, 113
Excel, 171
excluded volume effect, 104
excluding data from concentration analysis, 125, 126, 127
excluding data from kevaluation, 97
excluding data from kinetics/affinity evaluation, 130
excluding data from plots, 116
expected concentration, 126
export curves, 13, 98
export to Excel, 171
export to XML, 171
exporting data, 171
exporting plots, 98
exporting rack positions, 31, 172
exporting the report point table, 172
extra wash after injection, 72
extrapolating solvent correction curves, 107
Eyring equation, 162

F
File menu
control software, 7
file name extensions, 14
filter keywords, 102
filtering report point table, 120
fit by color, 117
fitting curves to plots, 117
fitting function, 125
fitting model, 134
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fitting parameters, 134, 136, 137
flow cells, 1
flow path
for buffer scouting, 45
for capture, 24
in wizards, 24
manual run, 16, 18
method runs, 82
flow rate
effect on binding rate, 59
manual run, 16, 18
range, 26
folder for templates and methods, 14, 21, 63
four parameter fit, 117, 125
free energy change, 161

G

general command, 75
global parameters, 137, 140
gridlines, 13, 98

GxP compliance, 2

H

heat capacity, 162

heterogeneous analyte, 147

heterogeneous analyte kinetics
method example, 88

heterogeneous ligand, 149

high performance; 77

I
if...then command, 73
immobilization, 34

results, 38
immobilization methods, 35
immobilization pH scouting, 32
import program, 173
importing data to sample tables, 172
importing rack positions, 30, 173
importing sample tables, 48, 53, 56, 83
importing wizard templates into Method Builder, 63
initial values, 157
inject and recover, 75
inject sample

manual run, 18
injection parameters, 25
injection sequence, 23
injection volumes, 26
instrument preparations for manual run, 15
interaction models, 154
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K

keyword table, 101

kinetics, 133
predefined models, 144

kinetics control experiments, 59

kinetics/affinity
application wizard, 54
calculated values, 136, 137
evaluation, 129
requirements for evaluation, 86, 129
subsets, 137

kinetics/affinity report, 136, 137

L
labels in plot windows, 97
legend, 98
ligand, 155
ligand immobilization, 34
limit guides, 142
linear fit, 117, 125
linked reactions, 60

control results, 62
local parameters, 137, 140
low molecular weight compounds, 89
low sample consumption, 77

M
manual run, 5, 15
initial settings, 16
markers, 113
mass spectrometry, 1, 75
mass transfer, 59, 142, 155
control results, 61
mass transfer coefficient, 144
mass transfer constant, 143, 144
Method builder
importing wizard templates, 63
Method Builder, 5, 63
commands, 72
method examples, 87
method overview, 65
method structure, 64
method variables, 77
methods
assay, 5
folder, 14, 63
microplate, 28
microplate in manual run, 16
Microsoft Excel, 171
mix and inject, 38
mix function in concentration analysis, 50
mixing sample before injection, 77
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modification factor, 142
molar concentrations, 56
molecular weight
of analytes, 56
Multi detection, 66
multi-component complex, 47
multiple ligand densities, 131, 137
evaluation, 138
multiple result files, 96
multiple Rpay, 137

N

nested assay steps, 67

new cycle in manual run, 19
normalize, 27

normalizing sensorgram display, 112

O
opening files for evaluation, 96
optimum immobilization pH, 34

P
parameter significance, 141
parameters for kinetics/affinity, 134
pausing a manual run, 19
pH scouting, 32

results, 34
plot settings, 114
plot window

fitted curves, 117

table columns, 116
plot windows, 114
poly-His tagged ligands, 90
pooling, 30
preconcentation, 37
preconcentration, 32, 36
predefined evaluation items, 98
predefined evaluation variables, 78
predefined immobilization methods, 35
predefined methods, 87
predefined models, 144
predefined plots, 99
predip, 72
prime, 27
printing rack positions, 31
printing results, 7
printing wizard templates, 31

R

rack illumination, 12

rack positions, 28
automatic import, 30
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default positions, 29
export, 31, 172
import, 30, 173
rack settings in manual run, 16
ranking, 118
rate equations, 157, 158
reactants, 154
reagent rack, 28
recovering bound analyte, 75
recovery solution, 76
recurrent assay steps, 70
reference line, 11
regeneration, 24, 26, 76
manual run, 18
regeneration scouting, 40
results, 42
regeneration solutions
viscosity, 18, 26, 41, 76
regions, 29
regression coefficient, 120
regulated environments, 2
relative response, 120
reliability of Kp values, 153
remove selection, 133
removing data from sensorgram display, 110
replicate assay steps, 69
report point
identifier, 120
report point range, 107
report point table, 119
export, 172
report points, 79, 100, 119
adjustment for molecular weight, 114
editing in control software, 9
in regeneration scouting, 43
markers, 113
Req against C, 133
requirements for evaluation, 85
residuals, 136
response correction factor, 148
right-click menus, 13, 97
Run menu
control software, 11
run order, 56, 69
run protocol, 31
running wizards, 22

S

sample and assay setup, 81

sample capacity, 1

sample command, 77

sample compartment illumination, 12
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sample compartment temperature, 1,27, 58, 66
sample concentrations, 56
sample injection, 24, 26
sample injections

binding analysis, 47
sample mixing in concentration analysis, 50
sample name in calibration curve, 125
sample parameters

binding analysis, 48
sample response

in regeneration scouting, 42
samples for calibration curve, 51
samples for concentration analysis, 53
samples for kinetics/affinity, 55
scale, 10, 97
screen regions

control software, 6

evaluation software, 96
screening

method example, 90
selecting data for thermodynamic evaluation, 163
selector bar, 7,110,115
Sensor Chip NTA, 90
Sensor Chip SA, 38
sensorgram

adjustment, 111

normalizing, 112

removing data for display, 110
sensorgram adjustment, 111
sensorgrams

baseline, 11

copy graph, 13

export curves, 13, 98

in evaluation, 109

printing, 8

reference line, 11
settings for regeneration scouting, 41
settings for Reg, 133
setup run, 82
significance of fitted parameters, 141
simulate cycle run list, 67
Single detection, 66
slope, 120
solvent correction, 103

applying, 105

command, 77

extrapolation, 107

method example, 89

principle, 105

requirements for evaluation, 87
sort keywords, 102
sorting report point table, 120
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specifying variable values, 81
SPR technology, 1
stabilization period, 73, 77
stabilization time, 26
standard deviation, 120
standard error, 142
start-up cycles, 25

in regeneration scouting, 40
steady state affinity, 133, 152, 160
stop command in manual run, 19
surface performance, 43

results, 44
system overview, 1
system preparations, 27, 84

T
table columns, 116
target immobilization level, 36
temperature control, 1
temperature dependence of kinetics and affinity, 164
templates, 21

folder, 14, 21

importing into Method Builder, 63
thermodynamic parameters, 161
thermodynamics, 129

application wizard, 57

evaluation, 161

requirements for evaluation, 86
tool tips, 110
Tools menu

control software, 12
transition state, 162
T-value, 143
two-state reaction, 151

U
unknown samples, 123, 127
unzoom, 10, 96

A%

van’t Hoff equation, 161

variables, 64, 77, 81, 101
entering values at run time, 82
entering values in a method, 81

verification, 65, 82

View menu
control software, 10

viscosity, 18, 26, 41, 76

Y
wait
manual run, 18

186 Biacore T100 Software Handbook

Version AB



Error! Reference source not found.

weight-based concentrations, 56
wizard templates, 21
wizards

importing into Method Builder, 63

X
XML, 171
XML format, 173

Z

zero concentration samples, 55, 129, 130
zoom, 10, 96

zoom lock, 43, 96
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