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Introduction 1

1 Introduction

Biacore™ T200 is a high performance system for analysis of biomolecular
interactions, based on GE Healthcare'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 T200 system is described in full in the
Biacore T200 Instrument Handbook. Important features relevant to software
operation include:

e Biacore T200 supports simultaneous analysis in up to four flow cells
connected in series. The flow cells are arranged in pairs (Fc1-2 and Fc3-4)
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, and the sample compartment temperature
can be set to follow the analysis temperature if desired.

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 T200 Software Handbook 28-9768-78 Edition AA 7
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1.2 Support for use in regulated environments

1.2  Support for use in regulated environments
Support for use in regulated (GxPY) environments is provided in an optional
package that adds appropriate functionality to the Biacore T200 software.
Functions for GXP support are described in a separate Biacore T200 GxP
Handbook. Descriptions of software in the current Handbook apply to
installations both with and without the GxP package unless otherwise stated.

1.3  Associated documentation
This Handbook describes Biacore T200 Control Software and Evaluation
Software, version 1.0. Any functionality that is added in optional add-on
modules is described in separate documentation.

Biacore T200 Instrument Handbook describes the instrumentation in the
Biacore T200 system, with instructions for operation, maintenance and
troubleshooting.

Biacore T200 GxP Handbook describes functionality added with the optional
GxP package, together with some recommendations for using the systemin a
regulated environment.

Biacore T200 Immunogenicity Handbook describes the use of specialized
functions in the software for immunogenicity studies.

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

1.4  Biacore terminology
Biacore monitors the interaction between two molecules, of which one is
attached to the sensor surface and the other is free in solution. The following
terms are used in the context of work with Biacore systems (see Figure 1-1):

e The partner attached to the surface is called the ligand. Attachment may
be covalent or through high affinity binding to another molecule which is
in turn covalently attached to the surface. In the latter case the molecule
attached to the surface is referred to as the capturing molecule.

Note: Theterm “ligand” is applied here in analogy with terminology used in
affinity chromatography contexts, and does not imply that the
surface-attached molecule is a ligand for a cellular receptor.

e The analyte is the interacting partner in solution for which the
concentration is to be measured. In direct binding assays, the analyte

1 GxPis used as a generic abbreviation for GLP (Good Laboratory Practice), GMP (Good

Manufacturing Practice) and GCP (Good Clinical Practice).

8 Biacore T200 Software Handbook 28-9768-78 Edition AA



Introduction 1

binds directly to the ligand. In inhibition assays, the concentration of
analyte is measured indirectly through binding of an additional molecule.

. analyte
. analyte

!
” @ ligand
@ ligand W capturing

molecule
Figure 1-1. Ligand, analyte and capturing molecule in relation to the sensor surface.

*  Regeneration is the process of removing bound analyte from the surface
after an analysis cycle without damaging the ligand, in preparation for a
new cycle.

e Response is measured in resonance units (RU). The response is directly
proportional to the concentration of biomolecules on the surface.

e Asensorgram is a plot of response against time (see Figure 1-2), showing
the progress of the interaction. This curve is displayed directly on the
computer screen during the course of an analysis. Sensorgrams may be
analyzed to provide information on the rates of the interaction.

e Inmany assay situations, sample passes over two or more flow cells in
series, where one flow cell (usually the first) serves as a reference while
ligand is attached in the other flow cell(s). Surfaces with ligand are referred
to as active: blank surfaces used for reference purposes are reference.

e Anparticular sensorgram is referred to as a curve in several contexts in the
software. This terminology is used to distinguish between different classes
of sensorgram that recur within a run: for example, measurements on one
active and one reference surface can generate separate curves for each
of the two flow cells and a third reference-subtracted curve (active minus
reference)

e Areport point records the response on a sensorgram at a specific time
averaged over a short time window, as well as the slope of the sensorgram
over the window. The response may be absolute (above a fixed zero level
determined by the detector) or relative to the response at another
specified report point.

Biacore T200 Software Handbook 28-9768-78 Edition AA 9
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Absolute
response (RU)

--- Report points «-------ooooes

Relative

Buffer Sample Buffer Regeneration Buffer

Time

Figure 1-2. Schematic illustration of a sensorgram. The bars below the sensorgram
curve indicate the solutions that pass over the sensor surface.
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Control Software - general features 2

2 Control Software - general features

2.1  Operational modes
Biacore T200 Control Software offers three modes of operation:

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.

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 as help in defining methods for
selected purposes (see Appendix B).

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

Biacore T200 Software Handbook 28-9768-78 Edition AA 13



2 Control Software - general features
2.2 Userinterface

2.2  Userinterface
The main screen in the control software is divided into the following areas

Menu and toolbar

8 tiacare 1100 Controt Softwars - (Raguseration scauting b | &
R Ve R Tk e -l
G o L 4 ] cron, OO g Gl — b tomt Aol

) Sample
wan

Event log o

s

Sensorgram window -

it Ruacy 3018
 E—
v st

Report point table ———pp

Keyword table -

Status bar —-

e The menu and toolbar provide access to control commands.

) e The event log records settings at the start of the run and instrument
L' M 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.

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

e The report point table lists report points for the currently displayed cycle.
Report points record the response at a set time and are defined
automatically: custom report points can also be added in methods, or
after the run in either the Control Software or the Evaluation Software.

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. The content of the status bar
varies between different situations: for wizard- and method-based runs,
the elapsed run time and the estimated total run time are included.

14 Biacore T200 Software Handbook 28-9768-78 Edition AA
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2.2.1  Software help

Software 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

OpenfMew Method. ..

Open...

Close

Save

Save As...
Expart
Print...

Properties...

Exit

File:

Openhew Wwizard Template...

Ctrl+0

Ctrl4s

Ctri+P

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:

J Cycle: 1

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

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 4.5 and 4.6).

Save and Save As save the results as a Biacore results file (extension .blr).

Export exports the current results to a file in Microsoft Excel or XML format, or
exports the contents of the report point table to a tab-separated file. See
Appendix A for details of the export format.

Biacore T200 Software Handbook 28-9768-78 Edition AA 15
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Print prints a hard-copy of the results. Select the printer to use and check the
items you wish to print.

Print Pz|
Frinter
Frinter:
5
File Properties R
O More
@ Cument Cycle
Methad
L1 Metho O Ranae:
O &llcycles
[ Include event log for cycles
T

Sensorgrams may 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 range or

All cycles 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: Inorderto 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. See the Biacore T200 Instrument Handbook or the on-line help for
more details.

Biacore T200 Software Handbook 28-9768-78 Edition AA



Report Points— » Add...

Edit...

Delete...

Chip Properties. ..
Title. .
Scale...

Adjust Scale

Reference Line

Baseline

Show Only Current Curve

Shaw all Curves

Event Log
Method. ..
hotebook. ..

Sensorgram Markers. .

Wigw

Unzoom Chrl+l

Show Curves of Sams Typs

Control Software - general features 2

Exit Software r5__<|
What do you want to do with the instrument?
(%) Leave instrument: in standby made
10 () shut down instrument for a long term petiod
|
- () Exit the software
Biacore T200
This leaves the instrument in standby mode for up to 7 days.
Flushes the IFC and flow cells with buffer at a low flow rate.
The software will be shut down as soon as the standby procedure has been
started.
iz ] [Ccons

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 report point instances or to all instances of the report point 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.

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.

Biacore T200 Software Handbook 28-9768-78 Edition AA 17
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Chip Properties 3]
Chip id: Chip lot no: First use date:
2824zbmz-005 2008-0Z-04
Chip IFC type:

CM5 IFC105
ili; Final =
Flow cell date [RUT Ligand Result file
Fe=1 2008-01-23 za38.6 Anti-bzm C14B1A UsersiImmobilization|,080123-1.blr
Fe=2 2008-01-23 [Blank] CABIA UsersiImmobilization|080123-1 . bl
Fe=3 2005-02-04 5532.2 Anti-bzm CABIA Users\Immobilization|0 20204-1.blr
Fc=4 2005-02-04 [Elank] CABIA Users\Immobilization|0 20204-1.blr

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 Az Scale
[] Auta scale Auto scale
Mir: [0 | | |
ax: |3DD | | |
[ Help ] [ QK ] [ Cancel ]

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.

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.

Biacore T200 Software Handbook 28-9768-78 Edition AA
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Wizard. .,
Methed...

Tools

Prime...

Shukdown, ..

Biacore T100 Evaluation Software

Stop Standby

Eject Rack

Rack Ilumination

Eject Chip...
Sst Temperature. ..
Preferences...

More Tools...

Control Software - general features 2

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. The run
notebook is saved with the result file and can be viewed in the Evaluation
Software.

For some wizard runs and for test tools, 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
Chapters 3-5.

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 7 days). The procedure displays necessary
instructions on the screen. Details of the shutdown procedure are given in the
Biacore T200 Instrument Handbook.

Standby puts the instrument in standby mode, which maintains a low buffer or
water flow through the flow system for up to 7 days. Leaving the instrument in
standby mode when not in use is generally recommended. The instrument is

Biacore T200 Software Handbook 28-9768-78 Edition AA 19
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Scale...

Copy Graph

Export Curves...

Gridines. ..

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 option or the toolbar button when you want
to eject the rack at any other time.

CAUTION

The rack tray automatically moves into the instrument a preset time after it
has been ejected. The time to auto-close is set in Tools:Preferences.

A timer in the dialog indicates when the rack tray will be automatically
moved into the instrument.

Rack lllumination switches the 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 4 of the Biacore T200 Instrument
Handbook.

Set Temperature sets the sample compartment and analysis temperature.
More details are given in Chapter 4 of the Biacore T200 Instrument Handbook.

Preferences controls aspects of file storage and data import (see Section 2.4),
and the time to automatic retraction of the rack tray.

More Tools provides access to maintenance, test and service tools. Details are
given in Appendix B of the Biacore T200 Instrument Handbook.

2.3.7  Right-click menus

Right-clicking with the mouse in many 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.

Biacore T200 Software Handbook 28-9768-78 Edition AA
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Gridlines controls 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.

2.4  File storage

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 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 when the optional
Biacore T200 GxP Package is not installed. A folder structure under the default
location as specified on the Folders tab 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).

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.
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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
acommand 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
Evaluation Software tools for concentration, kinetics/affinity, thermodynamics
or immunogenicity.

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 4.5) 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  Prepare 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.
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3.2  Starting a manual run
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Choose Run:Manual Run to start a manual run.

8 Manual Run §|

Flow Reagent Rack 2 i

F Flow rate: [B ] (ul/min) 3@%8@8:80
Flow path 2@%80880

Reference
Detection in flow cells): 1.2.3.4 sublraction: | QOQQOQ
(@) E\ Flow path 1 (@) E’ Flow path 1-2 Q‘Q Q‘Q

384 Wel Microplate ~

Y E\ Flow path 2 Y E’ Flow path 3-4
3
Fl th 3 Fl th1-2-3-4 | 21.4-3 v 2
Y E\ ow pal ® g low pal @
Y E\ Flow path 4 }g
17

ABCDEFGH | JKLMHNOP

Choose the initial settings for flow rate, flow path and 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.
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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:

T Biacore T100 Control Software - [manualscreendump] E\E\[‘X\
i Fle  Edt  View Commands  Run  Toos  Help -
E= = NN N =N J Cycle: 1 ~ Curve: —Sensorgram Fe=1 w
Command FEIZZIEIDE [V Dl oseoss
b t ik L n 40000
uttons -
= 35000
30000
25000
20000
% 15000
7
4

10000

5000

0

-5000

10000

0 5 10 15 20 ES 0 k3 40 as 50
Time H

Fc Time ‘wWindow AbsResp SD | LRSD | Slope ReRewp Baselne |d Keywords incycle 1 Value

Flow: 30| Flow Path: 1,2,3,4

Onine - COML Temperature: 25.00°C Running manual run.

Sample compartment temperature - currenk: 25 °C sek: 25°C | Run time: 1 min

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
g@ 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:
e editing the command

e 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 injection

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 injection

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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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>

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
Finishes the run.

Pause Run

Pauses the run until a Resume Run command is issued. Buffer continues to flow
over the sensor surface while the run is paused. Data collection continues
during the pause.

Resume Run
Resumes a run that is paused.

Add report point
Adds a report point to the sensorgram.

Help
Displays help for the manual run.

3.4 Ending a manual run

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
gueue or to insert the Stop Run command in the appropriate position.

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

3 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 GE Healthcare’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 stepsin 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 templates outside the top-level folder directly
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 or may not be displayed
according to your Windows Explorer settings (see Section 2.4.1).
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4.1.2  Running wizards

When you start a run based on a wizard template, the template settings are
displayed as you step through the wizard. You can change settings for the
particular run if desired: the changes are not saved in the wizard template
unless you explicitly request this with the Save wizard template option. Setting
used for the run are stored in the result file and can be examined and saved as
a new wizard template from the completed run.

Common wizard components

Several dialogs are common to a number of wizards, with equivalent functions
and only minor differences. These dialogs are described in the current section.
Any wizard-specific variations in these common components are described in
the sections on the respective wizards 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).

8 Concentration Analysis - Injection Sequence rzl
Detection Chip
LIGAND CAPTURE Ligand capture
SAMPLE Sample
l [] Enhancement
REGENERATION 1 Regeneration

Detection settings

Select the flow path for the analysis. The setting will apply throughout the whole
wizard run. The available flow paths vary between the different wizards
according to wizard purpose.
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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 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.

Chip type

Select the sensor chip type for the analysis. This choice will determine certain
assay settings in accordance with the requirements of the sensor chip (for
example, selecting Sensor Chip NTA will automatically check the Ligand capture
option and include an injection of nickel before the ligand capture step, and will
suggest 0.35 M EDTA as a conditioning solution).

Choose chip type Custom if you are using a chip type that is not listed.

Injections

Check the injections that you want to include. The illustration panel shows the

sequence of included injections. Injections have the purposes listed below. There
may be additional injections for some sensor chip types (for example injection

of nickel for Sensor Chip NTA).

Ligand 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 above).

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 in the run.

Regeneration One or two regeneration injections may be included, which
may use the same or different solutions. The same
regeneration procedure is used throughout the run.
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4.2.2  Assay setup

Common features of the assay setup dialog are choice of conditioning and
start-up cycles at the beginning of the run.

8 Concentration Analysis - Setup

3

Conditioning
Fiun conditioning cycle

Solution: 0.35MEDTA
Contact time: E0 [g]  Mumber of injections: |1 w
Startup

Run startup cycles

Solution: Buffed

Mumber of cycles: | 3 w

[ < Back ][ Mext >

J

Cloze

Conditioning cycle

A conditioning cycle prepares the sensor chip for the assay by washing with one
or more injections of the specified solution. The surface is not regenerated after
the conditioning injections. The conditioning cycle is run once at the beginning
of the assay.

Conditioning cycles are recommended for certain chip types, to prepare the
surface before starting the assay. Examples are Sensor Chip NTA which should
be conditioned with 0.35 M EDTA to remove any bivalent metal ions, Sensor Chip
L1 and HPA which may be conditioned with for example octylglucoside to
remove any lipids on the surface, and Sensor Chip CAP which should be
conditioned with regeneration solution. Conditioning cycles are generally not
appropriate for sensor chips where the ligand or capturing molecule is attached
to the surface before the assay wizard is started.

If you run several assays after each other without undocking the chip between
assays, conditioning is generally only required for the first assay.

Start-up cycles

Start-up cycles are identical to analysis cycles except that the sample is
replaced by a dummy sample (often buffer). 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.
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Start-up cycles are run at the beginning of the experiment (after the
conditioning cycle), and also directly after buffer change (in the Buffer Scouting
wizard) and temperature change (in the Thermodynamics wizard).

4.2.3 Injection parameters

The Injection parameters dialog specifies details of injections selected in the
Injection sequence. Injections for which the conditions are fixed in the software
are not listed.

i Binding Analysis - Injection Parameters PZ|
Ligand capture
Ligand: | ligand |
Contact time: [g]  Flow rate: [pl¢min]  Stabilization period: EI [2]
Sample
Contact time: [g]  Flow rate: [plémin]  Dissociation time: [2]
Enhancement
Solution: | secondary &b |
Contact time: [g]  Flow rate: [pl#mmin]
Fiegeneration
Solution: |regeneratiori | [] High viscosity salution
Contact time: [g]  Flow rate: [pl¢min]  Stabilization period: EI [2]
[ < Back ][ Mewt > ] [ Cloze ]

Details of this dialog box may vary according to the injections selected and the
particular wizard. Some features may be generalized:

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 to the nearest whole number. At low flow
rates, this can result in actual contact times that differ from the requested
times: for example, at 1 ul/min a requested contact time of 200 s
(requiring 3.3 pl solution) will result in an actual contact time of 180 s
(solution volume rounded to 3 pl).
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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 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.

4.2.4  Sample and control sample tables

Details of samples and control samples (where applicable) are entered in the
Sample and Control Samples steps respectively. The details of these steps differ
according to the wizard purpose, but the following general features may be
noted. Further details are given in the respective wizard descriptions later in this
chapter.

Biacore T200 Software Handbook 28-9768-78 Edition AA



Application wizards 4
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8 Binding Analysis - Samples
Sample table

Sample id 1 ‘

Sample 1

-

Sample 2

M

Sample 3

Sample 4 |

LU

[ Help ][ Impot... ] [EontroISampIes...] [ < Back ][ Mext » ][ Cloze ]

e The number of completed rows in the sample and control sample tables
determine the number of cycles that will be run in the assay. The rack
position requirements and the required volumes of common solutions
such as regeneration (Section 4.2.6) are calculated on the basis of the
number of samples that will be run.

e For some wizards, control samples are defined in a step in the dialog box
sequence. For others, the Control samples dialog is accessed through a
button in the Samples step.

e Sample details can be imported from an external file if this option is
enabled under Tools:Preferences. See Appendix A for details of import
formats and procedures.

425 System preparations
This dialog box specifies how the system will be prepared before the first cycle.

8 Binding Analysis - System Preparations r'5_<|

Prime befare run

[ Marmalize detectar

Temperature settings

Analysis temperature; ['C]
Sample compartment temperature: ['C]

Help ] [Eyc:le Fiun List... ] [ < Back ][ Mext » ] [ Cloze
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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 BIAnormalizing solution (70% glycerol) over the surface: if
your ligand does not withstand exposure to this solution, normalize the detector
before you immobilize the ligand.

Temperature settings

The Analysis temperature 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°Cincrease in temperature.

The Sample compartment temperature 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.

Note: Both analysis temperature and sample compartment temperature can be
set in advance with the Set Temperature option from the main Tools
menu (Section 2.3.6), to allow the temperature to equilibrate before
setting up the assay wizard.

Cycle run list

Click Cycle Run List to display a preview of the cycles that will be run in the
assay.
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= Binding Analysis - Cycle run list E|
Cycle | Assay stepname | Sample 1 Solution
1 Conditioning

2 Starkup buffer

3 Startup buffer

4 Startup buffer

5 Control Sample Positive control

[ Sample Sample 1

7 Sample Sample 2

8 Sample Sample 3

q Sample Sample 4

10 Control Sample Positive control

11 Sample Sample 5

12 Sample Sample 6

13 Sample Sample 7

14 Sample Sample 8

15 Contral Sample Positive contral

16 Sample Sample 9

17 Sample Sample 10

18 Control Sample Positive control

The Assay step name is generated automatically as a type identifier for each
cycle. Other keywords may also be generated according to the wizard purpose.
Keyword information is used in the Evaluation Software.

4.2.6  Rack positions

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

] Binding Analysis - Rack Positions

‘ Reagent Rack 2 Position VO(I::ITE Content | Type ‘
R1 AL 45 Positive contral Contral sample
F R1AZ 45 Positive contral Contral sample
R1A3 45 Positive contral Contral sample
R1 A4 45 Positive control Cortral sample
R1B1 45 Sample 1 Sample
R1BZ 45 Sample 10 Sample:
QO R1B3 45 sample 2 Sample
N QO R1B4 45 Sample 3 Sample
A8 RZ[lD EF & Rr1ES 45 Sample 4 Sample
96 Well Microplallcortent. secandary ab| V|71 86 45 Sampla 5 Sample
Used volume: 4764 | | |r187 45 Sample & Sample
2 () () Dt 710 e 5 sewie? Sarl
2l A
00000000 |[uae 5 sangs sanche
0 R1C1 115 buffer Startup
. O . O O O O O O Rz A1 541 Conditioning Regeneration
O . O O O O O O R2 A2 1199 regeneration Regeneration
OQOCO0O00 R2B1 466 ligand Capture
OeOCO000 :
:OOOC0000
OQ@OOOO00
‘9@OCO0D0O0
@@ OCOO00
Q@O OO00
¥ 11 lelolelale;
A B C o E F G H

o ) o
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Save Method
Save Method As...

Cuskomn Position Irmport
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Expott Positions...

Frint Rack Positions. .,
Print Method, ..
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Use the pull-down lists above the respective illustrations to change the reagent
rack and microplate types. If change a rack or microplate type, 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 (hold the cursor on the position 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.

Note: The volumes listed in the table are minimum volumes. Use slightly larger
volumes if material is available to allow for slight variations in the dead
volume in microplates and vials.

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 Enter an unused position directly in the Position column in the table.

Positions can also be reorganized using the Automatic positioning dialog (see
below).

Menu functions
Use the Menu button to access additional functions for rack positioning.
Clear Positions

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

Clear Positions

Thiz will clear all sample positions in the
selected racks.

Reagent Rack
Microplate

[ Help ] [ QK H Cancel ]

Positions that are cleared must be reassigned before the run can be started. To
reassign positions one by one, select a row in the positioning table and click on
the required (empty) position in the illustration. To reassign all positions in one

operation, choose Default Positions or Automatic positioning from the menu.

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.
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Automatic Positioning

This option controls the way samples and reagents are positioned
automatically. Samples and reagents are placed by region, and samples within
regions are kept together as far as possible.

1 Automatic Positianing =
Change the ordet in which e tamples e potiioned the The firit iegicr
Beginn Calor hesent atiun A b Rk vialSire | Pookeg Firal wert Hy

Control samgle o | Cobmn |- | Botombel - Samgle - Smal |- Aute |- | Content- Ascendng 0

Sarrple [ = |Cokemnn [« |Bottomielt [« Samgde « | Smel (e Suti | s | Content - Auende «|n [ MoveDown

Startup B Criveson = | Cobumn = | Bottom left = Sample = | Smal = dugo | = | Content - Ascendng -k

Wash ] rdhowr » | Coban « Bobtomlelt |« Rragent « Large |+ Auto [« Conbend - Ascendeg )

Sobvent comacton (buffer A) I D lCohmn [~ Dottomlsft (- Resgant v Smal (v Ao [x | Content - Ascendng "

< ¥

Help Prre Cancel

Region This column lists the sample and reagent regions.
Color This option controls the display color for the region.

Orientation This column determines whether samples are arranged by
column (vertically in the rack and plate diagram) or row
(horizontally in the diagram).

Anchor This column determines the position for the first sample in the
region.
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 region.

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 set the pooling
according to the default settings for the type of region.

Sort by Solutions within a region 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.
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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.

Custom Position Import

This option imports positioning information from an external source. The option
is only available if Enable custom position 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.

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

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.
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4.2.7  Prepare Run protocol

This dialog box allows you to enter a run protocol to provide instructions to the
user when the run is started. The text in the Prepare Run Protocol is saved with
the wizard template. A suggested general protocol is provided.

& Binding Analysis - Prepare Run Protocol

Tahoma sw | B I O
|Prepare Run Protocol

* Make sure the correct sensor chip is docked

e Make 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.)

s Place the buffer(s) on the left hand tray and inser the correct tubing(s), see below.
Motel Standby after run will use buffer A

«  Make sure there is frash weater in the water bottle on the right hand tray

s [fnecessary, empty the waste bottle before start of the run,

Estimated run time: 2 h 38 min [excluding conditional statements, temperature changes and standby flow]

E stimated buffer consumption:

Runring buffer
A At least 200 ml
plus 65 ml/day for

standby after un

[ <Back [ savers. | [ oose |

Select text and use the controls at the top of the dialog box to control the
appearance (typeface, size and style) of the text.

The estimated run time and buffer requirement are shown at the bottom of the
dialog box. For all wizards except buffer scouting, only buffer A is used. For the
buffer scouting wizard (Section 4.7) and Method Builder-based runs

(Section 5.4), buffer names are shown in the Prepare Run Protocol dialog.

Notes: The estimated run time and buffer consumption are minimum values,
that do not include any time that cannot be predicted when the wizard is
set up. This includes time for temperature equilibration at the beginning
of the run or between cycles, for ligand injection in immobilization runs
using Aim for immobilized level (Section 4.5) and for conditional
statements (Section 5.6.1) in Method Builder-based runs.

The estimated buffer requirement includes a dead volume of at least

50 ml in the buffer bottle and is rounded up to the nearest 100 ml. The
actual consumption will often be considerably less than the estimate.
Make sure there is sufficient buffer in the bottle to allow for standby time
after the run.

The Menu button provides options for saving and printing the wizard template
(Section 4.2.6).
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4.3  Wizard groups

The application wizards are organized into 5 groups:

e Surface preparation, covering immobilization pH scouting and
immobilization

e Assay development, covering regeneration scouting, buffer scouting and
surface performance tests

e Control experiments for kinetic measurements, covering tests for linked
reaction mechanisms and mass transfer limitation

e Assay wizards, covering kinetics/affinity, binding analysis, concentration
analysis and thermodynamics

e Immunogenicity, covering screening, confirmation and isotyping for
immunogenicity investigations.

4.4 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.

Step 1. Setup

f® Immobilization pH Scouting - Setup rz|

Detection
Flow path: v

Buffers

Buffer Name pH
1 10 mM Acetate 5.5
2 10 mM Acetate 5
3 10 mM Acetate 4.5
4 10 mM Acetate 4
5
o> ) [cow ]

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.
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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 GE Healthcare. Buffers will be tested in the order listed.

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.

Step 2. Injection parameters

@ Immobilization pH Scouting - Injection Parameters Pz|

Ligand

Solution: | TestLigand |

Contact time: [g]  Flow rate: [pl#mmin]

Surface regeneration

Thiz surface wazsh will be run once at the end of each cycle.

Solution: |5UmM MalH |

[ Help ] [ < Back ][ Mext » ][ Cloze ]

Enter the name of the ligand to be tested and the contact time and flow rate.
Recommended settings are a contact time of 120 seconds at 5 or 10 pl/min: 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.

Step 3. System preparations

See Section 4.2.5. Run immobilization pH scouting at the same temperature as
you intend to run the immobilization (electrostatic preconcentration is however
usually fairly insensitive to temperature).

Step 4. Rack positions

See Section 4.2.6. 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 4.2.6).

Step 5. Prepare run protocol

Edit the Prepare Run Protocol text if desired (Section 4.2.7). This text will be
displayed at the start of a run when the wizard template is used. Save the wizard
template if required and start the run.
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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. The same overlay plot is created when a saved run
from Immobilization pH Scouting is opened in the Evaluation Software.

Note: Opening a saved run in the Control Software does not generate the
overlay plot automatically.

B® Adjusted sensorgram EE”E
Curve Mame: Fe=2 E]@ Assay Step Purpase: Sample E@ Cycle: <Overlay: E]@
RU Adjusted sensorgram
000055 [ Zoom Lack
5000 -
6000
E
T a0 4 — 10 mM Acetate &
z
i — 10 mh Acetate 45
=
ﬂ — 10 mM Acetate 5
2000 1
H — 10 mM Acstste 5.5
g
) |
| u
-2000
-4000 t t t t t t t 1
=50 0 50 100 150 200 250 300 350
Time (0 = baseline) B

Choose the optimum buffer pH on the basis of the binding behavior: 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
is generally the highest pH value (i.e. the mildest condition) 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.
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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.

Step 1. Immobilization setup

@ Immobilization - Immobilization Setup

Flows cell 1

| §_| Immabilize flow cell 1 Method:

i Arnine e

() Aim for immobilized level
() Specity contact time and flow rate

(%) Blank immobilization

Flow cell 2

| ‘§'| Immabilize flow cell 2 Method:

ke Arnine e ‘

() Aim for immobilized level Ligand: ||igand 1 ‘ [] Dilute ligand

(%) Specify contact time and flow 1ate Contact time: [5] Flow rate: [pldmin)

() Blank immobilization

Flow cell 3
| §| Irnmobilize Aow cell 3 Method: | &5 Amine v ‘
(=) &im for immobilized level Ligand: ||igand 2 ‘ Dilute ligand
() Specify contact time and flow 1ate  Dilute ligand with: % |immab.buffer |
() Blark immaobiization Target level: [10000 | (RU) “wash solution: |50 md NaOH
Flows cell 4
| §_| Immabilize flow cell 4 Method: Surface thiol ~ ‘
() im for immobilized level Ligand: ||igand k| ‘ [] Dilute ligand

(%) Specify contact time and flow 1ate Contact time: [5] Flow rate: [pldmin)

() Blank immobilization

[ Help ] [ Custorn Methads... ]

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 T200 icon () in the selection lists.
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Immobilization

Choose the way in which immobilization will be controlled:

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

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

¢ 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 ul 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 can be used to conserve valuable ligand without losing
the benefits of aiming for a target immobilization level, and can be 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.

& Custom Methods

Methods: | T

Aming

Methad name: | Copy of Amine

Conmmand Solution Caontact Time {5} Flow Rate (plfmin) 'j&b
?&2‘ PRE-COMNC Specified in Immobilization Setup
MIXIMIECT EDC + HH. 0 Inj }
ﬂ WasH Ethanalamine
Mix & Inject.
I;%‘ LIGANDINIECT  Specified in Immabilization Setup
& moect Ethanolamine 420 10

Click New to create a new blank method. Select an existing method and click
Copy to make a copy of the method or Delete to delete the method. You cannot
delete the predefined methods (marked with a & 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:
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Immobilization

Pre-conc

Inject

Mix & Inject

Wash

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.

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.

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.

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.

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 meth

ods 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.

Step 2. System preparations

Check the System preparations options as required (see Section 4.2.5).

Step 3. Rack positions

Accept or change the rack positions for the various solutions required (see

Section 4.2.6).
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Step 4. Prepare run protocol

Edit the Prepare Run Protocol text if desired (Section 4.2.7). This text will be
displayed at the start of a run when the wizard template is used. Save the wizard
template if required and start the run.

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: The same information can be accessed under File:Properties in the
Evaluation Software.

& |mmobilization Results

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 e
3 Blank Amine 300.5 A
4 Time and flow Amine anki-betaZmicro 7211 708.8 MNiA

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 can give a better
indication of the amount of ligand immobilized.

RUI
B0000

55000

50000

435000

Immahilized

40000

Response

(::va‘ton

R
hesp -
35000 bound final

30000 W

25000 $—b—t . e . by : L
a 200 400 =) &o0 1000 1200 1400 1600 16800 2000
Time s

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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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 behavior 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.

Step 1. Injection sequence

Choose the detection settings, chip type and 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.

Step 2. Setup
Specify a conditioning cycle if required.

X

8 Regeneration Scouting - Setup

Conditioning

[] Run conditioning cycle

Solution: |

Contact time: I:I [g]  Mumber of injections:

Startup

One startup cycle will be run with buffer for all pulses

[ < Back ][ Mext > ][ Cloze ]

Regeneration scouting always includes 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.

Step 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.
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Step 4. Experimental parameters

% Regeneration Scouting - Experimental Parameters

Fegeneration parameters

Flow rate: [pl#min]
Stabilization periad: EI [=

High viscosity solution: ]

E=perimental dezign

Mumber of conditions: Lock: [] Solutions
Contact times
Mumber of cycles for each condition:
Settings
Condition Fegeneration salution Contact time [5]

1 | Blycine pH 2.5 |[30 |
2 |Blycine pH 2.25 i |
3 | Blycine pH 2.0 i |
4 | Blycine pH 1.75 i |

[ < Back ][ Next > ][ 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 separate wizard run with 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 condition.

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 if any of the regeneration solutions tested 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.

Step 5. System preparations
Check the System preparations options as required (see Section 4.2.5).
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Step 6. Rack positions

Accept or change the rack positions for the various solutions required (see
Section 4.2.6).

Step 7. Prepare run protocol

Edit the Prepare Run Protocol text if desired (Section 4.2.7). This text will be
displayed at the start of a run when the wizard template is used. Save the wizard
template if required and start the run.

Regeneration scouting results

Regeneration 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.
8 Regeneration Scouting - Results &l
Trend Chart | Sensorgrams
—& Sample Response  —4- Baseline
RU U
1500 59500
A
1400 4
59000
1300 4
12007 | sa500
ﬁ 4
5 1100 % i
= 1000 4 ""-&—*’M r5s000 %
900 1
57500
800 1 — ——¢
700 .4 t+ t+ t+ t+ t+ t+ t+ 57000
1] 2 4 g g 10 12 14 18 18
Cyele
Display Sensorgram
1ot sample cyele  Canditions: Sensaigram Fo=2 %

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).

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.
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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 or 3: conditioning and startup
cycles are numbered but not shown.)

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). See the Biacore Sensor Surface Handbook for a discussion of how to
interpret the results of regeneration scouting.
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Buffer scouting

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.

Step 1. Injection sequence

Choose the detection settings, chip type and injection sequence for the buffer
scouting (see Section 4.2.1). 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).

Step 2. Setup

& Buffer Scouting - Setup &‘

Conditioning

[] Pun conditioning cycle

Solutior: | ‘

ENC

Cantact time: Mumber of injects:

Startup
Run startup cycles

Solution: |B\ank zample
Mumber of cycles:
EBuffers
Buffer Name
A PES
B HES-M
C Tris-HC|
D
[ Help ] [ < Back ][ Mext > ] [ Cloze ]

Specify the conditioning and start-up cycles as required. 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. Conditioning if used will only be run once at the start of the
experiment.

Specify the buffers you want to test. You can enter up to 4 different buffers. The
buffers will be tested in the order given.

Note: If you use less than 4 buffers, positions A, B and C will be used in order.
If you enter buffer names on non-consecutive rows, the table will be
adjusted when you leave the dialog box.

Step 3. Injection parameters

Specify the injection parameters for each injection in the cycle (see
Section 4.2.3).
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Step 4. Samples

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.

Ligands for capture, samples and enhancement reagents should be prepared in
each of the 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).

Step 5. System preparations
Check the System preparations options as required (see Section 4.2.5).

Step 6. Rack positions

Accept or change the rack positions for the various solutions required (see
Section 4.2.6).

Step 7. Prepare run protocol

Edit the Prepare Run Protocol text if desired (Section 4.2.7). This text will be
displayed at the start of a run when the wizard template is used. Save the wizard
template if required and start the run.

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.

™ Binding vs Sample E\@\PX|
.Euwe Name: F=2-1 (=] |[#¢] issap Step Purpose: Sample [ )[1]|[44] Sample: <Overlay> =M Tools ¥
Binding vs Sample [ %Vale al¥-Value ]
00 - [ ZoomLock | (o) o o high 2510
Bets-2-micro high  139.1
: Beta-2-micro high. 372.2
350 1 Beta-2-microhigh  364.7
Bets-2-micro low 9.5
Bieta-2-micro |ow 212
300 4
Beta-2-microlow  176.6
2 Bets-2-microlow 1670
2 260 .
= + HES-EP
# + HBSN
£ 200
T + HESP
H .
B : - pES
% 150
K1 .
100 4
50 4
.
.
] t t
Sample
——
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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 usually limited by the capacity of the sample plate (the
software allows up to 100 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.

Step 1. Injection sequence

Choose the detection settings, chip type and injection sequence for the surface
performance test cycle (see Section 4.2.1).

Step 2. Setup

X

i Surface Performance- Setup

Conditioning

[ Run conditioning cycle

|
EXN

Solution:

Contact time: Mumber of injects:

Startup
Run startup cycles

Solution:
Mumber of cycles:

Analyziz repetition

| Buffer

Mumber of repetitions of the analysiz cpcle: |20«

[ < Back ][ Mewt > Cloze

J ]

Specify conditioning 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.

Step 3. Injection parameters

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

Step 4. System preparations
Check the System preparations options as required (see Section 4.2.5).
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Step 5. Rack positions

Accept or change the rack positions for the various solutions required (see
Section 4.2.6).

Step 6. Prepare run protocol

Edit the Prepare Run Protocol text if desired (Section 4.2.7). This text will be
displayed at the start of a run when the wizard template is used. Save the wizard
template if required and start the run.

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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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.

Step 1. Injection sequence

f® Binding Analysis - Injection Sequence
Detection

Flows path: | 21 w

LIGAND CAPTURE

SAMPLE 1
SAMPLE 2
SAMPLE 3

SAMPLE 4

REGENERATION 1

Chip

Ligand capture

Sample

[] Enhancement

Fegeneration

3

Chip type:

[

Mext > ] [ Cloze ]

Choose the detection settings, chip type and injection sequence for the binding
analysis (see Section 4.2.1). Up to four sequential sample injections may be

included in each cycle.

Step 2. Setup

Specify the conditioning and start-up cycles (see Section 4.2.2).
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Step 3. Injection parameters

i Binding Analysis - Injection Parameters E]

Sample
[g]  Flow rate: [plémin]  Dissociation time: [2]
Stabilization period: EI [2]

[ < Back ][ Mext » ][ Cloze ]

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. The sample injection for binding analysis 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.

Cortact time:

Step 4. Samples

i Binding Analysis - Samples rz|
Sample table
Sampleid1 | Sample id 2 | Sample id 3 | Sample id 4
1 ab1 black, antigen ahbl
2 ab1 black, antigen abz
3 ab1 black, antigen ah3
4 abz black, antigen ahbl
5 abz black, antigen abz
B abz black, antigen ah3
7 ab3 black, antigen ahbl
8 ab3 black, antigen abz
a ab3 black, antigen ah3
10
[EontroISampIes... ] [ < Back ][ Mext » ] [ 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.
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3

f® Binding Analysis - Control Samples
Control zample definition

Run contral samples

zample cycles

Fepeat control sample(s) every:

Control zamples

Control sample id 1 | Control sample id 2 | Control

block
block

buffer

ankigen

ab1
ab1

1
2
3

Specify the details of control samples and the frequency with which they should
be run. If you check only Run control samples, the controls will be run once only
at the start of the assay. If you check Repeat control samples every..., the
controls will be run at the start of the assay and then at the specified interval,
and again at the end of the assay. Use the Cycle Run List option in the System
Preparations step to verify where control samples will be run during the assay.

[

(] 8 ][ Cancel ]

Step 5. System preparations
Check the System preparations options as required (see Section 4.2.5).

Step 6. Rack positions

Accept or change the rack positions for the various solutions required (see
Section 4.2.6).

Step 7. Prepare run protocol

Edit the Prepare Run Protocol text if desired (Section 4.2.7). This text will be
displayed at the start of a run when the wizard template is used. Save the wizard
template if required and start the run.

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.
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4.10 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.

Note: Analyte concentrations can be determined without reference to a
calibration curve using the calibration-free concentration assay
approach, supported in Method Builder (see Section B.2).

Step 1. Injection sequence

Choose the detection settings, chip type and injection sequence for the
concentration analysis (see Section 4.2.1).

Step 2. Setup

Specify the conditioning 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.

Step 3. Injection parameters

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

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. 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.

® Concentration Analysis - Injection Parameters

Sample

Contact time: 2]

Mix with: |Detecting maleculs

Flow rate: [pl#mmin]
| Fraction: [%] of the mix solution

Fiegeneration
Solutior: |F|egeneration | [] High viscosity salution
Contact time: [g]  Flow rate: [pl¢min]  Stabilization period: EI [2]
[ < Back ][ Mext > ] [ Cloze ]

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

Mixing is not supported in 384-well microplates. The wells on these plates
are too small for reliable mixing in the autosampler.

Step 4. Calibration curve

8 Concentration Analysis - Calibration Curve El

Calibration Curve
Analyte name: | BetaZMicro
Repeat calbration every: 10 zample cycle
Fun last
Calibration points
Concentration A
pg/ml -
1 1
2 2
3 S
4 1
5 20
b 50
7 1
& 2
9 S
10 10
11 |20 3
[ Help ] [ < Back ][ Mest » ] [ Close ]

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

Check Repeat calibration and enter a repeat interval to repeat the calibration
curve at regular intervals during the assay. The calibration curve will be run at
the beginning of the assay (as indicated by the checked option Run first, which
cannot be changed) 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.

Check Run last to include a calibration curve as the last cycle in the assay. Use
this option if you intend to use calibration trends in the evaluation to
compensate for drift in the calibration curve (see Section 8.2.2).

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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Step 5. Control samples

8 Concentration Analysis - Control Samples Pz|
Control zample definition

Run contral samples

Fepeat control sample(s) every: zample cycles

Control zamples

Expected conc.

pg/ml

Control 5 le id

1 |High 45

2 Low |3 I
a

3

[ Help ] [ < Back ][ Mext » ][ Cloze ]

Specify the details of control samples and 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.

If you check only Run control samples, the controls will be run once only at the
start of the assay. If you check Repeat control samples every..., the controls will
be run after the first calibration curve and then at the specified interval for
sample cycles (not counting repeated calibration curves), and once at the end
of the assay. Use the Cycle Run List option in the System Preparations step to
verify where control samples will be run during the assay.

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.
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Step 6. Samples

® Concentration Analysis - Samples rz|
Sampls table
Sample id Dilution factor
1 Sample 1
4 Sample 2 g
3 Sample 3
4 Sample 4 I
5
[ < Back ][ Next » ] [ Close ]

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), this 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.

Step 7. System preparations
Check the System preparations options as required (see Section 4.2.5).

Step 8. Rack positions

Accept or change the rack positions for the various solutions required (see
Section 4.2.6).

Step 9. Prepare run protocol

Edit the Prepare Run Protocol text if desired (Section 4.2.7). This text will be
displayed at the start of a run when the wizard template is used. Save the wizard
template if required and start the run.

Evaluation of concentration assays
Chapter 8 describes how to evaluate concentration assays.
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4.11 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 4.13.

Note: The Kinetics/Affinity wizard supports kinetic determinations in multi-cycle
format, where each analyte concentration is injected in a separate cycle
and analyte is allowed to dissociate fully or is removed by regeneration
between cycles. An alternative format that does not require regeneration
or full dissociation is single-cycle kinetics, supported in Method Builder
(see Section B.10).

Step 1. Injection sequence

T KineticsfAffinity - Injection Sequence

Detection Chip
Flow path: | 21 v Chip lype: | CMS w

[] Ligand capture

SAMPLE
REGENERATION 1 Regeneration |1 %

l Carmy Over

CARRY OVER

Choose the detection settings, chip type and injection sequence for the assay
(see Section 4.2.1). Only reference subtracted detection using either Fc2-1 or
Fc4-3 is available for kinetic analysis. The Kinetics wizard supports capture but
not enhancement injections.

A Carry Over injection is also available in the Kinetics/Affinity wizard. This
performs an injection of buffer as the last injection in the sample analysis cycle,
to check that the flow system is clean from residual analyte that would
otherwise carry over to the sample injection in the next cycle. The Carry Over
injection is fixed as a 30-second injection at 40 pl/minute, regardless of other
settings in the wizard. Report points are set automatically for the carry-over
injection to allow evaluation of potential carry-over problems.
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Step 2. Setup

 Kinetics/Affinity - Setup 53
Conditioning
Solution: |
Contact time: I:I [g]  Mumber of injections:
Startup

Run startup cycles

Solution: | Buffer

Mumber of cycles:

Solvent comection

Run solvent comection Mumber of injections:
Fiepeat after zample cycles

[ < Back ][ Mext > ][ Cloze ]

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

Check Run solvent correction to include solvent correction cycles in the run.
Solvent correction adjusts response values for the effects of varying bulk
refractive index contribution between samples, and may improve the quality of
the results for analyses using small organic analytes that require dimethyl
sulfoxide (DMSO) in the sample buffer to maintain solubility. The principles and
application of solvent correction are described in Section 6.7.

Set the required number of injections per cycle and the frequency of solvent
correction cycles. The default settings use 8 injections per cycle and repeat the
solvent correction cycle every 30 sample cycles.
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Step 3. Injection parameters

8 Kinetics/Affinity - Injection Parameters

Sample

Contact time: [g]  Flow rate: [plémin]  Dissociation time: [2]
Extra wazh after injection with: |503% DMS0

Fiegeneration

Solution: |regeneration | [] High viscosity salution

Contact time: [g]  Flow rate: [pl¢min]  Stabilization period: EI [2]
[ < Back ][ Mest > ] [ Cloze ]

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. An extra wash after the sample injection with 50% DMSO
is recommended for work with low molecular weight analytes. This wash
solution does not pass over the sensor surface.

Step 4. Samples

T Kinetics/Affinity - Samples X
Samples
= ~ ‘ | Concentration | Concentration |
ample id MW (Da)
| nM - pg/ml -
1 analyte 14000 u] 0.000
2 analyte 14000 1.95 0.02730
3 analyte 14000 7.61 0.1093
4 analyte 14000 3125 0.4375
5 analyte 14000 a 0.000
b analyte 14000 BZ2.5 0.8750
T analyte 14000 125 1.750
il analyte 14000 s00 7.000
9 analyte 14000 31.25 0.4375
10 analyte 14000 [u] 0.000
11 |
Fiun order
(&) Az entered () Increasing concentration
[ Help ] [ Impart.. ] [ Contral 5 amples... ] [ < Back ][ MNext » ] [ Cloze
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Enter the details of the samples for kinetic or affinity determination. For each
analyte, a zero concentration sample and at least four non-zero concentrations,
one of which is runin duplicate, are strongly 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 weight 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 analyzed 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
inthe 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.

i Kinetics/Affinity - Control Samples

Control zample definition
Run control zamples
Fepeat control zample(s) every: 10 zample cycles

Control zamples

) MW {Da) | Concentration | Concentration

Control ple id
nM - pg/ml -

1 High 14000 500 7.000
2 Low 14000 10 0.1400
3 !
o) (Ccoes

Biacore T200 Software Handbook 28-9768-78 Edition AA



Application wizards 4

Specify the details of control samples and the frequency with which they should
be run. If you check only Run control samples, the controls will be run once only
at the start of the assay. If you check Repeat control samples every..., the
controls will be run at the start of the assay and then at the specified interval,
and again at the end of the assay. Use the Cycle Run List option in the System
Preparations step to verify where control samples will be run during the assay.

Note: Control samples do not require a concentration series and will not be
evaluated for kinetics and affinity. These samples are intended as check
on the consistency of binding levels based on single report point
measurements.

Step 5. System preparations
Check the System preparations options as required (see Section 4.2.5).

Step 6. Rack positions

Accept or change the rack positions for the various solutions required (see
Section 4.2.6).

Step 7. Prepare run protocol

Edit the Prepare Run Protocol text if desired (Section 4.2.7). This text will be
displayed at the start of a run when the wizard template is used. Save the wizard
template if required and start the run.

Evaluation of kinetics/affinity assays
Chapter 9 describes how to evaluate kinetics/affinity assays.
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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).

Step 1. Injection sequence

Choose the detection settings, chip type and injection sequence for the assay
(see Section 4.2.1). Options for detection settings are the same as for
kinetics/affinity determinations (Section 4.11). The thermodynamics wizard
supports capture but not enhancement injections. The same injection sequence

will be used at all temperatures.

Step 2. Setup

f® Thermodynamics - Setup

Conditioning

[] Run conditioning cycle

Solution: |

Contact time: I:I [g]  Mumber of injections:

Startup
Run startup cycles

Solution: | buifer

Mumber of cycles:

Solvent comection

Run salvent correction

Mumber of injections:
Fiepeat after zample cycles

Temperatures

Analysis temperatures: Sample compartment temperature:

X

_|Temperature| A (55|t ek
1 10

2 17

3 24

4 31

5 38

[ 45

7 w1~

[ < Back ][ Mext > ][ Cloze

]

Specify the conditioning and start-up cycles (see Section 4.2.2). Start-up cycles
are recommended for thermodynamics experiments to ensure that the
response drift that may occur with a new chip or when the temperature is
changed does not interfere with the first measurements. Start-up cycles will be

run at each temperature.
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Check Run solvent correction to include solvent correction cycles in the run.
Solvent correction adjusts response values for the effects of varying bulk
refractive index contribution between samples, and may improve the quality of
the results for analyses using small organic analytes that require dimethyl
sulfoxide (DMSO) in the sample buffer to maintain solubility. The principles and
application of solvent correction are described in Section 6.7.

Set the required number of injections per cycle and the frequency of solvent
correction cycles. The default settings use 8 injections per cycle and repeat the
solvent correction cycle every 30 sample cycles. Separate solvent correction
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.

Specify the sample compartment temperature, or check Vary with analysis
temperature to change the sample compartment temperature automatically
when the analysis temperature is changed.

Step 3. Injection 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.

Step 4. Samples

Enter the details of the samples. This dialog box is equivalent to the
concentration series dialog for kinetics determination (see Section 4.11, step 4).
Separate rack positions will be created for each sample at each temperature.

Step 5. System preparations

Check the System preparations options as required (see Section 4.2.5). The
settings for analysis temperature and sample compartment temperature
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cannot be changed here: the values for the first temperature as specified in step
2 are shown.

Step 6. Rack positions

Accept or change the rack positions for the various solutions required (see
Section 4.2.6).

Step 7. Prepare run protocol

Edit the Prepare Run Protocol text if desired (Section 4.2.7). This text will be
displayed at the start of a run when the wizard template is used. Save the wizard
template if required and start the run.

Evaluation of thermodynamics assays
Section 10.2 describes how to evaluate thermodynamics assays.
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4.13 Control experiments
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. If mass transfer
limitations are too significant, reliable kinetic data cannot be obtained (see
Section 9.4.2).

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 basic structure as the kinetic
analysis wizard, but some of the analysis settings are fixed.

4.13.1 Mass transfer control

Each sample entered in the Samples step will be analyzed three times, 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.

Note: All predefined kinetic evaluation models include a term for mass transfer,
and the original purpose of the mass transfer control experiment has
largely been superseded by functions in the evaluation software. The
control experiment may however still be useful to confirm suspected
mass transfer limitations if desired.

4.13.2 Linked reactions control

Each sample entered in the Samples step 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
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maintained at steady state for varying lengths of time, so that the starting
response for dissociation is constant.

Note: The Injection Parameters step allows you to enter a stabilization time
after each sample injection, but all other settings in this dialog are fixed in
the wizard.

f#® Kinetics - Linked Reactions - Injection Parameters

Sample

Contact time: I:I [g]  Flow rate: l:l [plémin]  Dissociation time: I:I [2]
Stabilization period: [2]

< Back ][ Mewt > ][ Cloze ]

4.13.3 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. If the
observed binding rate during sample injection varies with flow rates, there is
some degree of mass transfer limitation in the data. Note that it may still be
possible to obtain kinetic information from the sensorgrams (see Chapter 9).

o = 108 1= 00 £
Time (8 = Sample 1 stop) £

This example shows a clear dependence of binding rate on flow rate, indicating
mass transfer limitations in the observed binding. It may however still be possible
to extract kinetic information from the sensorgrams.
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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. Variation of the observed
dissociation rate after sample injection with contact time indicates linked

reactions in the interaction model.

B Al sansorgrams

[ 3] coche: et
RU Adjusted sensorgram

- 1 - - ' - . -
500 000 1500 1000 500 o
Timie 1% = Samypte 1 stop)

This example shows a clear dependence of dissociation rate on contact time,

indicating linked reactions in the interaction model.
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4.14 Immunogenicity
Biacore T200 Control Software includes application wizard support for three
areas of immunogenicity studies:

¢ Immunogenicity Screening, designed for detection of immune response
to administered drugs. Enhancement reagents can be used to reduce false
positive results by confirming that observed responses derive from
antibodies. This wizard can also be used to provide an estimate of the
binding stability of detected antibodies to the drug.

¢ Immunogenicity Confirmation, designed for confirming the specificity of
detected antibodies through inhibition of the observed response by excess
drug added to the sample

¢ Immunogenicity Isotyping, designed to assist in identifying the isotype of
detected antibodies through the use of isotyping reagents as
enhancement reagents.

Both Confirmation and Isotyping wizards can be used for direct analysis of
serum samples or to detect antibodies in the presence of drug interference,
where antibodies are complexed with excess drug in the sample and would not
be detected by a standard direct analysis.

Details of support for immunogenicity studies are provided in the separate
Biacore T200 Immunogenicity Handbook.
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Methods in Biacore T200 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.

Opening methods

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

= Open/New Method \;I@lg\

Lookiin: [ Y

Name Type Wodified
[EBiacore Methods
DAssay Development
&Euf?erchange tdethod Builder 29012008
,5Kinetics-DillalentEulfals Method Buildsr 29/01/2008

[ Show innortable wizard templates [ New.. | [_Open.. ][ Cancel |

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.

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.

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.
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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 selection 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 analyzed 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.

Variable Settings

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.

Method overview
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This screen provides a summary of the method. The main panel shows the assay
stepsin 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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5.4  General settings
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The settings that are specified here are:

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.

Detection
Choose the detection setting for the run:

Single Records data from one flow cell according to the chosen flow path.
Data is not recorded from the other flow cells.

Dual Records data from one flow cell pair (1,2 or 3,4) according to the
chosen flow path. Data is not recorded from the other flow cell pair.

Multi Records data from 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). Use the setting Multi
if you are not sure what you need: this will provide maximum flexibility for the
injection settings.

Sample compartment temperature

This is the temperature in the sample compartment (not the analysis
temperature at the flow cell, which is set for each assay step). Check the Vary
with analysis temperature box to set the sample compartment temperature
automatically to the same value as the analysis temperature.
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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. The unit can however be changed in the Evaluation Software when
the results of the run are evaluated.

Buffer 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 4.2.7). Different buffers may
be chosen for different assay steps (Section 5.6).

Specify analysis temperature after run

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.

5.5 Assay steps
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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
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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 Cycle Run List button beside the method summary panel allows you to
check the number and order of cycles for the method as defined.

Cycle Run List Simulation Tool.

Enler the number of cycles you plan to iun for each assap step in the left panel. The list of cyles for the run is displayed in the right panel
Assay Step Name | Number OF Cycles,/Assay Step | Cycle | Assay stepname | Assay step purpose | Cycle type ‘ ad
1 Startup 1 1 Startup Startup Sample analysis
|z |Buffern 5 2 Controls buffer & Contral sample Sample analysis
|3 |Controls buffer & 2 3 Controls buffer & Control sample Sample analysis
|4  |DMS0 buffer A ! 4 DMS0 buffer & Salvent correction Solvent carrection
|5 |Buffer® S 5 Buffer & Sample Sample analysis
6 Controls buffer B
R : 6 Buffer A Sample Sample analysis
7 Buffer & Sample Sample analysis
8 Buffer & Sample Sample analysis
19 Buffer & Sample Sample analysis
10 Controls buffer & Conbrol sample Sample analysis
11 Cankrals buffer B Cantral sample Sample analysis
12 DM30 Buffer B Solvent correction Solvent correction
13 |BufferB Sample Sample analysis
14 Buffer B Sample Sample analysis
15 Buffer B Sample Sample analysis
16 Buffer B Sample Sample analysis M

Enter the number of cycles to be run in each assay step in the left-hand panel.
The cycle list for the run as currently defined is shown in the right-hand panel.

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.
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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.

Conditioning

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

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 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.
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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  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).

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 ... cycles (so that the
number of occurrences will depend on the number of cycles in the assay step)
or Distribute ... 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.

Note: The Run assay step first/last options refer to the beginning and end of
the context in which the assay step recurs. To ensure that a recurring
assay step is run at the beginning and end of a whole assay with several
different assay steps, set up a separate copy of the assay step to run once
at the beginning and/or end of the entire assay. The illustration below
shows an assay step setup that ensures calibration before the first
sample, repeated during the samples and at the end of the assay.
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If the step within which another step recurs is runin replicate, the 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

5.5.4  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)

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. The order is

randomized each time the method is run.
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Cycle types
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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.

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.
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5.6.1 Commands

Commands | Repert Paints
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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. 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 Up ([£]) and Down ([&]) buttons to change the
position of the selected command in the cycle, and the Remove button to
remove the selected command from the cycle definition. 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 Check this box and specify a wash solution to perform an

After Injection 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.

Stabilization  Check this box and specify a time in seconds to introduce a

period 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.
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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.

Sample command

This command is intended for injection of sample containing analyte. Only
Sample commands are recognized as analyte injections 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 offers 5 alternative settings under Type:

High performance  Optimizes the injection for high performance 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.

Low sample Optimizes the injection for low sample consumption by

consumption using fewer air segments than the High performance
setting. The Low sample consumption setting however
still achieves a performance that is adequate for most
applications except analysis of rapid kinetics.

Single cycle kinetics Injects a series of sample concentrations in the same
cycle, intended for single-cycle kinetics analysis (see
Section B.10). The samples are injected in direct
sequence, separated only by the time required to
prepare the next injection. A dissociation time is
included after the last sample injection. With this option
checked, an evaluation variable (see Section 5.6.2) will
be set up for each of the specified number of
concentrations.

Merged injection Performs simultaneous injection of acidified sample and
neutralization solution so that the sample is neutralized
during passage through the flow cells. This injection
type is specifically designed for use in immunogenicity
studies, for dealing with drug interference by
neutralization of acidified samples immediately before
analysis. See the Biacore T200 Immunogenicity
Handbook, Chapter 4, for details of how to use Merged
injection.
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Double mix Sample is first acidified then neutralized by sequential
addition of acid and neutralization solution to the
sample in the microplate well. The neutralized sample is
then injected over the sensor surface. This injection type
is specifically designed for use in immunogenicity
studies, for dealing with drug interference by analysis of
acidified-and neutralized samples. See the Biacore T200
Immunogenicity Handbook, Chapter 4, for details of
how to use Double mix.

Note: The injection types Merged injection and Double mix are specifically
designed for dealing with drug interference in immunogenicity studies
and should only be used in such studies.

The High performance and Low sample consumption options support 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. Mix is not
supported for the Single cycle kinetics option.

Enhancement command

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

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
arelative 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.

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

Biacore T200 Software Handbook 28-9768-78 Edition AA 89



5 Methods
5.6 Cycle types

90

against cycle number is created automatically for quality control purposes in
the evaluation software (see Section 6.4).

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.

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.

Cammands | Repart Points
InjectandRiecaover v Settings for InjectandRecover 1

Sample solution: Sample Method Varisbles

P
Contact time: 180 |5
InjectandRecover 1 [ $ample solution
Flow rate 5 | plming [ Contact time [s)
[] Flow rate [plimin]
@ Flow path: [1 wash solution

[ Recovery solution
] Deposition solution
] Deposition solution volume

Wash solution 0.5% TFA
Recaveny solution: 0.5% TFA
Incubation tme: EIC)
Deposition solution 50 mM ammbicarb,
Dipositon salulion volume: [10 | ful]

Humber of repetitions 3

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 4.2.6). 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.

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
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passes through all four flow cells to maximize the amount of analyte that
binds to the surface.

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

4 Asmall 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 and cannot be used with microplates (see the
Biacore T200 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.

General command

This command is a general-purpose injection that supports the following
options under Type:

Dual 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.

High performance Prioritizes high injection performance over sample
consumption (see description under Sample command).

Low sample Prioritizes low sample consumption over injection
consumption performance (see description under Sample command).

General commands are not recognized as sample injections for evaluation of
concentration, kinetics or affinity evaluation and may therefore also be used to
“hide” injections from the predefined evaluation facilities. The injected solution,
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contact time and flow rate can be set as variables. Evaluation variables can also
be defined for General commands (see Section 5.6.2).
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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 Paints

Regeneration v Condiion
It For Fiepart Point: Flow cell Comparisar:

Relaive Fesporse | regeneraion 1 v| [iefeence 21 | | Greatet Than

Sample 1
Regeneration 1
Constant ~| (2
If condition = True
2 Then
Use additional condition
S o

=-Else I statemert is true then:

CyeleErd Command Sequence 3

IF statement is false then:

Esit oycle -

To set up a conditional command:

1 Insertan If..then command at the appropriate place in the cycle definition.

2 Specify the condition. This is defined as the outcome of a comparison
between areport 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.

3 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.
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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.

5.6.2 Variables

Parameters for many of the commands in a cycle definition may be set as
variables. Values for variables are entered in either the Variable Settings in the
method or the Setup Run step when the method is run (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 control the way
the cycle will be performed. Parameter values that are not set as variables
are defined in the main command panel.

e Evaluation variables such as concentration or analyte molecular weight
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 in the command panel. For method
variables, check a parameter to set it as variable. Sample solution is checked by
default for Sample commands. 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.
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Method Variables | Evaluation Variables Methad Variables | Evaluation Variables
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Predefined evaluation variables for different assay purposes are described in
the table below (see also Section 5.10).

Evaluation purpose: General, Kinetics/Affinity, Thermodynamics

Conc

Analyte concentration. Multi-cycle kinetics requires a
single concentration variable. Single-cycle kinetics
requires one concentration variable for each sample
injection in the cycle.

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.

Evaluation purpos

e: Kinetics (heterogeneous analyte)

Concl, Conc2

Analyte concentrations for the two analytes.

MW1, 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.

Evaluation purpose: Concentration (using calibration curve)

Conc

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

Dilution

Dilution factor: used for unknown samples to calculate
original concentrations.
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5.6 Cycle types

Evaluation purpose: Calibration-free concentration analysis

Mw

Analyte molecular weight: used in calculation of
concentration from binding rates (empty for blank
injections).

D(20°C)

Diffusion coefficient of the analyte at 20°C (empty for
blank injections).

Blank

Identifies blank cycles for blank subtraction purposes.
Blank cycles have the value y or yes (upper or lower
case): any other value identifies the cycle as non-blank.

Evaluation 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

Commands | Feport Points

Report points

Name | Sec | Before/After | Start of/End of | Inject | Window | Baseline |

baseline | 10 Before

5 Before

binding

stabiity 10 After

|&|Q|N|—

~ | Start of
- | End of
~ | End of

+ | Sample 1 [+ 5 Yes v
v | Sample 1 v St v
v Sample1 v 5 Mo -

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. 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.
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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

Sec

Before/
After

Start of/
End of

Inject

Window

Baseline

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

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

Choose whether the report point is to be placed before or after
the event.

Choose whether the report point is to be placed relative to the
start or end of the injection.

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

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.

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 Variable settings

5.7 Variable settings

98

® Kinetics DifferentBullers - Main .3

ey shops Dhafnn it hanchng fox sach Assap Shap.
)

:'.i'.:‘:'_:?:\l ) Diofing o variable valuse of run tme.

Controls Buffer &

M50 bt & 5 Difine o vorible vekuss in method

Butfer &

cortrck ltar s o} el kv
00 Butfer B

Vansble vabus defined n method Wansbls vahas defred o runtie
[Command | Variablc [Command | Variable |
Sarrgie | Sokton Sarrgle | Corkach term (8}
Saglel MW T Seplel  Cor
Vsl vohaes o of cycles

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 B.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 values for 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 as required

Biacore T200 Software Handbook 28-9768-78 Edition AA



5.8

5.9

Methods 5

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 value can be given for each
variable that is specified in the method. These values will be used for all cycles:
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.

Verification

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).

Note: The verification step does not check whether the run fulfils the
requirements for any assay-specific evaluation (see Section 5.10).

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

% Method Builder, - Detection

Detection

Flows path:

[ Help ] [ < Back ][ Mext » ][ 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 (marked with an asterisk) is
created automatically at the bottom of the table as soon as data is entered.
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5.9 Setup Run

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.

18 Method Builder - Variables 3]

1. Select assay step

Starkup

Sample
Control sample

2. Enter values for Assap Step Sample,

sample 1
Solution | Conc {nM) | Dilution | BatchNo |
1 [Stendard 1.5 B-4536
2 |Standard2 H B-4536
3 |[Standard 3 5 B-4536
4 |Standard 4 10 B-4536
5 |Standards = B-4536
6 |Standards 50 B-4536
7 |Samplet
a8 Sample 2 ||
0
T e .

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. Method variable values must be entered in all tables before
you can continue to the next step. Evaluation variables may be left blank if
desired at this step and values entered in the Evaluation Software.
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5.9.3 Cyclerun 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.

% Method Builder, - Cycle run list rgl
Cyce | Assay step name | sample 1 Solution | sample 1 Conc {(nM} ‘ Sample 1 Dilution | sample 1 Batchho |
1 Startup sample
2 Skartup sample
3 Skartup sample
4 Control sample niegative control
5 Control sample positive contral
[ Sample Standard 1 1.25 B-4536
7 Sample Standard 2 25 B-4536
8 Sample Standard 3 5 B-4536
a Sample Standard 4 1 B-4536
10 Sarmple Standard 5 25 B-4536
11 Sample Standard 6 50 B-4536
12 Sample Sample 1
13 Sample Sample 2
14 Sample Sample 3
15 Control sample negative control
16 Control sample positive cantrol
[ Help ] [ Owerview I [ Frint ] [ ¢ Back ][ Mext > ] [ 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.
f#® Method Builder, - System Preparations r'5_<|

Prime befare run

[ Momalize detectar

=]
=]
[ < Back ][ Mewt > ][ Cloze
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5.10 Requirements for assay-specific evaluation

System preparations are equivalent to those for wizard-based runs (see
Section 4.2.5). The temperature settings are taken from the first assay step in
the method and cannot be changed here: they are shown for information only.

5.9.5 Rack positions
See Section 4.2.6 for a description of the Rack positions dialog box.

5.9.6  Prepare Run Protocol

See Section 4.2.7 for a description of the Prepare Run Protocol dialog box. Save
the method at this step to include all settings including the Prepare Run protocol
in the saved method.

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. You will
be asked to specify a file name for the results.

5.10 Requirements for assay-specific evaluation

102

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

5.10.1 Concentration analysis
See Chapter 8 for a description of concentration evaluation.

Using calibration

e Atleast 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 Full use of the Calibration trends function (Section 8.2.2) requires
calibration curves run before the first sample cycle and after the last.

e Samples in the Sample step will normally not have specified
concentrations. If concentrations are specified, they will be ignored.
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Calibration-free

e Atleast one assay step is required with purpose Sample, connected to a
cycle type that includes one Sample injection with flow rate set to
Variable.

e Each sample must be injected at least twice using different flow rates.

e  Evaluation variables D20°C), MW and Blank must be included for the
Sample injection.

5.10.2 Kinetics/Affinity
See Chapter 9 for a description of kinetics and affinity evaluation.

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

e 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.

e Asarecommendation for multi-cycle kinetics and affinity, there should be
a concentration series with at least four 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.

e Five sample concentrations are recommended for single-cycle kinetics
and affinity, injected in order of increasing concentration. Duplicate cycles
are recommended to ensure robust evaluation. For each determination,
there should be a blank cycle corresponding to the sample cycle, with
buffer replacing the sample for each injection.

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 (recommended 5) temperatures.

5.10.4 Affinity in solution

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

e Atleast 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.
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5.10 Requirements for assay-specific evaluation

104

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.

5.10.5 Immunogenicity

Evaluation of immunogenicity experiments is described in the separate
Biacore T200 Immunogenicity Handbook.

For evaluation of specificity confirmation by addition of excess drug,
sample analysis cycles must use the option to mix samples with a
specified solution in the autosampler. For correct evaluation, each sample
should be analyzed twice, once mixed with drug and once with buffer.

For evaluation of isotyping, isotyping reagents must be injected with the
Enhancement command.

5.10.6 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.
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6 Evaluation software - general features

Biacore T200 Evaluation Software offers general functions for presentation of
results as sensorgrams, report point plots and bar charts, and for evaluation
functions for specific applications such as concentration, kinetics and affinity,
thermodynamics and immunogenicity. 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 Userinterface

6.1.1  Organization
The Biacore T200 Evaluation Software screen is divided into four main regions:

alffinity - 1.1 intaractian, bir]

Menu and toolbar

Evaluation explorer —— i

Work area

Statusbar — g
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
(sensorgrams, plots, bar charts and other result displays) that have been
created in the current session. See below for a description of how to use
the Evaluation Explorer.
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6.2 Basic operations

e 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 such as
application of evaluation methods.

6.1.2  The Evaluation Explorer

The Evaluation Explorer lists the sensorgram windows, plots and other
evaluation items in the current evaluation session. Items are organized in
folders according to type. Double-click on a folder 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. You can also remove or edit selected items using
the Remove and Edit buttons at the top of the explorer panel.

You can hide the Evaluation Explorer panel to increase the useful size of the
work area by clicking on the pin icon in the explorer title bar. If the panel is
hidden, it will automatically reappear when you move the mouse over the left-
hand edge of the evaluation window.

6.2 Basic operations

108

6.2.1  Opening files

To open a 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. You will
be asked if you want to save the file if any changes have been made.

Opening a file automatically creates and opens an All sensorgrams item, and
creates 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 Result 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.

Note: The software does not check that appended result files contain
compatible data. Beware of appending files from different types of run
(e.g. kinetic and concentration analyses) or from the same type of assay
run under different conditions (e.g. concentration assays using different
sensor chips).
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6.2.2  Printing evaluation results

Choose File:Print to prints a hard-copy of the results. Select the printer to use
and choose the items you wish to print.

X

% Print

Frinter

Mame:

Status:  Ready
Type: Adobe PDF Converter
where: My Documentsh” pdf

Comment:

File Praperties

Evvaluation [tems

O Nore [ &1l senzargrams
[ Baseline: Sample

O Curent Item [] Baseline: Sample: Table

. Plat
All it

O Aliame [ Plat: Table

® Selection: Bar Chart
[ Repart Paint Table
betaZ-micra

&) [es

6.3 Common display functions

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.

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.
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6.3 Common display 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 a caption in the item window. The displayed caption can have system
defined and user-defined components

Chart caption fgl

System caption

Custom caption

|beta2micr0 kinetic: |

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 sensorgram, plot or
bar chart windows affects all other sensorgram, plot and chart 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.
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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.

Scale PZ|
# Scale ' Scale
Auta Auto
[ Logarithmic [ Logarithmiz:
| | | i | |
| ||| e | |
[ Ok ] [ Cancel ]

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.

Copy table

Copies the table data in the current display to the Windows clipboard as tab-
separated text. All rows in the table are copied (including any header row)
regardless of how many rows are visible in the current display. However, in
tables where the columns to be displayed can be selected by the user, only
columns that are currently shown are copied.

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. In sensorgram and plot windows, the legend corresponds to the
Color by setting for the display.
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6.4 Predefined evaluation items

6.4

112

Predefined evaluation items

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.

6.4.2 Plots

Plots are created for most wizards if the appropriate report point is present in
the results. The settings for predefined plots are locked and cannot be edited.
Common predefined plots are listed below. 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).
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Controls, stability

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

Binding levels

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

Binding stability

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

enhancement

Binding to reference,

Relative response for report point
enhance_level against cycle number for
enhancement injections on the reference
surface.

Enhancement

Relative response for the report point
enhance_level against cycle number for
enhancement injections on the active surface.

6.5 Custom report points

Report points are automatically created for all wizard- and method-based runs,
placed at strategic positions in relation to injections. These report points, and
any other report points that have been created in the Control Software (Section
2.3.3), are not listed in the Custom Report Points dialog and cannot be edited or
deleted in the Evaluation Software.

Choose Tools:Custom Report Points to add and edit custom report points.

% Custom Report Points E‘
Cugtom Report Foints
Id ‘ Position ‘ Assay step purpose ‘
Cycle_start 10 seconds after cycle skart  Calibration
Sample
Control Sample
[ add. J[ Edi. ][ Delte
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6.5 Custom report points
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6.5.1  Adding report points
Click Add to add a new report point.

% Add Custom Report Point E]

Fepart paint

Id: | Cycle_start |

o 9

Position the report point |1D | seconds |after v| ‘ Cycle start A

[[] Calculate response relative to report point

Cycles

@ Apply To Selected Assay step purpose Selected Assay step purpose
Statkup
) Apply To Selected Cycles v Callbration
v Control Sample
W Sample

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

Enter a value between 1 and 35 for the Window. Preset values of 5, 10 and 15
seconds are provided for convenience: a window of 5 seconds is recommended
for most purposes. The response value for the report point is the average
response over the window, with the report point time at the center of the
window.

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

Notes: 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.

You cannot define a report point with settings that would place part of the
window outside the time limits of the sensorgram.

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 closest preceding
baseline report point will be used for calculating relative response values.
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You can apply custom report points either to cycles with selected assay step
purposes or to cycles selected by cycle number. Choose the appropriate option
and check the assay step purposels) or cycles to which the report point should

apply.

Note: Ifyou append a result file to the evaluation session after creating custom
report points, the custom report points are retained but they are not
applied to sensorgrams in the appended file.

6.5.2  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.

Notes: All user-defined evaluation items are deleted from the session when
custom report points are edited or deleted, since changes to the report
point definitions may affect existing evaluation items. You will be warned
when this occurs. To avoid losing work, save your evaluation session
before editing or deleting custom report points.

If you delete a custom report point that is used as baseline for other report
points, the relative response can no longer be calculated for the latter
points. You will be warned if this situation arises.

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 save changes to 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. Click Cancel in the
Keyword Table dialog to close the dialog without applying changes and
deleting user-defined evaluation items.
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6.6 Keywords

116

€ Keyword Table 3
fylh- h.wdﬂl;qx:n' Sannpie N (= ||1y’n‘]- nnm' ~ @
HETS Ty
2| Slatg Dnrmgy
3| Stamp Dy | hddremmed |
4| Calbration Biotn 100
5| Calbration B 0 [[Riename Kpword |
6| Calbration Tt 16 — =
7| Calkestion Botn (] | Remurve Fomywond |
&| Caltoation Bion 1%
3| Caltraton Hutn 102
T Corted sarmgie Cerdiad 1 Eck ]
11| Contsel zampin [ m
12| Saemgie 124360 1 .
13 Sarmpie 0124640 1 b o
14| Samle 501243601 > M v
15 Sanphe SO1-2426-01 2
16) Saghe 501343602 1
17| Contio samgle Cortiul 1 73
18 Cordeel samgile Cordiad 2 m
19| Sample 501243602 1
20| Sample 50124370 1
21| Samgle 12430 1
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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.

e (Clickin 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 click in
such a cell.

To change the units for concentration keywords, choose a new unit from the
Concentration Unitlist. This changes the unit but not the numerical value of the
keyword. For example, a concentration entered as 10 uM will become 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.

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 (see Section 5.6.1), specify the command to which the new
keyword should apply.
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% Add New Keyword 3
Kepword Type
O Pre-defined (&) User-defined
Kepword name: BatchNd
Walue Type
(&) Text O Mumeric
[ Help ] [ QK ] [ 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 organic 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 (Figure 6-1).
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Figure 6-1. 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 GE Healthcare.

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,

e theligand 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.

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.
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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 over the active and reference
surfaces, and plotting the difference in relative response between the 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 (Figure 6-2).

Spot 1-r
\ s Spot 1-r
-5 RU
F S
Spot 1-r,
corrected
" -150 RU
Spot r
-150 RU

@ @ @

Figure 6-2. 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.

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 compared with running buffer. Solvent correction is meaningless when
buffer is flowing over the surface before and after the sample injection.

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).
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The left-hand panel of this dialog lists the solvent correction curves in the run,
and the corresponding curves are shown in the right-hand panel. For each
solvent correction cycle, there is one correction curve for each set of reference-
subtracted sensorgrams. All cycles are shown by default in an overlay plot.
Select specific rows in the cycle list to display the corresponding solvent
correction curves. 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.

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.
For reliable solvent correction, the chi-squared value should be less than 2 RU.

Note: Injudging 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.
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If the range of solvent correction is small (as in the illustration above),
points may appear to scatter around the fitted curve without necessarily
indicating poor curve quality.

The shape and slope of the solvent correction curve (even the direction of slope)
may vary between measurements on different occasions. This is normal and the
shape of the curve should not be taken as an indicator of curve quality.

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 about 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.

Note: [n assays where the temperature is varied during the run, such as
thermodynamics assays, you should make sure that there is a solvent
correction curve included at the start of each temperature series.
Correction will only be applied to sample measurements made at the
same temperature as the correction curve.

methods

Evaluation methods allow you to save the definitions of all evaluation items
(except Thermodynamics) in an evaluation session, and apply them
automatically to the same or different result files or evaluation sessions. Use this
feature to apply standardized evaluation procedures to different result files, or
to re-create an evaluation session after operations that delete user-defined
items such as changes made in the custom report points or keyword table (see
Sections 6.5 and 6.6).

6.8.1  Creating evaluation methods

To create an evaluation method, choose File:Save Evaluation Method As and
specify a file name and location. The method is saved with file extension
.evalmethod.

An evaluation method may only contain one definition of a kinetics/affinity
evaluation item. If there are more than one item in the evaluation session, or if
an item contains more than one fitting, you will be asked to choose which item
should be represented in the method.
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Save Evaluation Method

Select the Kinetics / Affinity evaluation to be included in the method.

E B Zmicra affinity

= 1. Steady State Affinity
E BZmicro bivalent

= 1. Bivalent Analyte
E BetaZmicro

.

= 2 Heterogeneous Ligand

Cox

]

Click Skip to create the method with no kinetics/affinity item included.

Calibration-free concentration analysis items that have different fitting ranges
for different samples (Section 8.3) and kinetic/affinity items that use data sets
with multiple Rqx (Section 9.2.2) cannot be saved in evaluation methods.

6.8.2  Applying evaluation methods

To apply an evaluation method to the contents of an evaluation session, choose
File:Apply Evaluation Method and choose the method. A preview of the method
is shown so that you can check the method contents.

% Apply Evalsation Methed

(X M vanstbed

Click Apply to apply the method. Items in the method will be created where
possible. ltems that cannot be created will be reported in a dialog box.
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7 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 tool for displaying and ranking response values.
e Bar chart for displaying response values.

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

7.1  Sensorgram items
Sensorgram items display sensorgrams from one or more cycles in the results.

A sensorgram item showing all sensorgrams for the first reference-subtracted
curve in the results (or first active curve if reference subtraction is not used) is
created automatically when the result file is opened. You can change the display
settings in this item, or create additional sensorgram items if required. Click
Sensorgram in the toolbar or choose Add sensorgram from the Evaluation
menu to add a new sensorgram item.

B All sensorgrams
) Curvn Homes: Foa1 ()i ][] aeeay Stop Prapesse Somete (] 14 [4€] Coeter cvmms (=] Todks ¥
FU Adjusted sensorgram .
200 [ Zoom Lack

i rem——

empomse (0 = capture_level_t)

[ w0 100 150 0 20 E 0 4
Time (8 = Capture 1 disssckation end)

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 items.
General display functions are described in Section 6.3.
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7.1.1  Selecting sensorgrams for display

The selector bar at the top of the window controls which sensorgrams will be
displayed.

||E Curve Mame: Fo=2-1 E]E] | Aszay Step Purpose: Sample E] | Cypcle: <Overlay> E]E]

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 Cyclelists 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 display controller, 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 display item only; no other
windows or evaluation items will be affected. This function can be useful for
removing injections with high bulk contributions (such as regeneration
injections) or other visual disturbances from the display.

[T —r—— 1280 8] e S P vt [ [P | ) Gy <vmntgs (=] [ T+
R Adjusted sensorgram

) Zooes Lok

T osporen 18 = capime el 11

450 - . - ' - . . ' . v - '
o 50 100 150 00 2% 00 ¥ &0
Time (8 = Captne 1 disssciation e}

Choose Undo Cut from the right-click menu to restore the removed data.
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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 that
do not include the chosen reference point for alignment will not be shown.
Sensorgram adjustment only affects the display in the current sensorgram item.

Adjust Sensorgram PZ|
HeAdjustment
O O
1 ) Report Paint [time=0]
(%) Injection Event [time=0] |Sample1 stark v
“r-Adjustment

1 I-/\ O O
(%) Report Point [response=0) |base|ine_1 v

(O Injection Event [responze=0)

[[] Enable Second Y-Adjustment [Marmalize)

Blank Subtraction

ﬁ Enable Blank Subtraction Cycle1-1 CurvesFo=2-1 v|
(] 8 ] [ 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 for each curve,
whereas blank subtraction subtracts one curve from all others in the
result set.

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.
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Plot items 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 items to
classify response levels into groups such as high, medium and low responses.

To create a plot item, 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. Cycles that do not contain the selected report point will
not be represented in the plot.

B Plot X
Flat Settings
Plat name: |Sample hinding |
Plot type: (*) Report Poirt ws Variable
() Report Point vz Report Paint
Az zetting
s Hoduis
Feport Point: | binding_1 h | ‘Wariable: Cycle Number v
Response Type: | Felative Response w |
(oo ) (ot ]

Response type may be response (absolute or relative response, or relative
response adjusted for molecular weight if the keyword MW is defined) or
sensorgram slope at the selected report point. 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.

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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Right-click on the plot item in the evaluation explorer and choose 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.

|| Curve Mame: Fe=21 E]E] ‘ Assay Step Purpose: Sample E]E] | Cycle: <Ovwerlay: E]E]

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 7.1.1).

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.

Select rows in the table to highlight the corresponding points in the plot. If you
select a single row, the highlight is augmented with lines drawn to the plot axes:
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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).
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7.2.3  Sorting the plot

Plots of report point values against variables can be sorted in order of ascending
or descending y-axis value, regardless of the variable chosen for the x-axis. A
sorted plot can be useful for example in visualizing the frequency of different
levels of response, which may be more difficult to see if the levels are scattered
more or less randomly with respect to the variable parameter defined for the
X-axis. Choose Sort:Ascending or Descending under the Tools button to sort
the plot. Sorting the plot also sorts the rows in the table, although the table can
be sorted independently of the plot by clicking in the table column header
(Section 7.2.2).

Note: By default, the table associated with a sorted plot retains a column
labeled X-Value. This is the value of the variable originally defined for the
plot, and does not correspond to the x-axis as displayed in the sorted plot.

Choose Sort:As Defined to restore the x-axis to the originally defined variable
value.

Plots of one report point against another cannot be sorted.

7.2.4  Fitting curves to points

Choose Curve Fitting under the Tools button to fit lines to the points in the plot.
using either linear or curved (4-parameter) fitting functions. 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. The
numerical fitting results are displayed in an extra panel below the plot. Choose
Curve Fitting:Curve parameters under the Tools button to toggle display of this
extra panel.
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For linear fitting, the points are fitted to the equation
y =slope * x + intercept
The equation for a 4-parameter fit is

Rhi_RIo

()"
A1

where y and x are the plot coordinates

y = Rhi_

Rn and Ry, are fitting parameters that correspond to the maximum and
minimum response levels respectively

A; and A, are additional fitting parameters
The closeness of fit is reported for linear fitting as the coefficient of

determination R? and for 4-parameter fitting as the chi-squared value (see
Section 9.7.1).

Curve fitting cannot be applied to plots that have been sorted.
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Plots can be adjusted for systematic changes in response during the course of
the assay, such as progressive loss of binding capacity resulting from harsh
regeneration conditions. Adjustment is calculated from the response values
obtained for control samples analyzed at intervals during the assay.

Adjusting plots for controls

Adjustment for controls cannot be applied to plots of one report point against
another.

To apply this adjustment, choose Adjustment for controls from the Tools menu
in the plot window. Check Use adjustment for controls and select the sample to
use as a positive control. You can also select a sample for the negative control.
Select whether the adjustment should be made using a linear or polynomial
(second degree) fitting function. The display panels in the dialog show a plot of
the response against cycle number before and after adjustment. Click OK to
apply the adjustment.
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Adjustment normalizes the sample responses relative to the positive and
negative control levels as follows:

e Curves are fitted to the control sample responses for positive and (if used)
negative controls. The Linear option fits the points to a function with the
formy = ax + b (where a and b are constants). Polynomial fits the points
to a second-degree function with the formy = ax? + bx + ¢ (where a, b and
c are constants). If no sample is chosen as a negative control, 0 RU is used
as the negative control response.

e Thefitted line(s) are transformed to straight horizontal lines with values
100 for the positive control and 0 for the negative control.
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e The transformation used to create straight horizontal lines for the control
points is applied to all points in the plot (including the actual control
sample responses) so that each point retains the same position relative to
the positive and negative controls before and after adjustment.

Adjustment for controls cannot be applied in regions where the positive control
curve lies below the negative control curve (or below the x-axis if no negative
control is selected). Any points that lie in such regions will be excluded from the

adjusted plot.

Adjustment for controls applies only to the current plot and does not affect any

other evaluation item.

Note: Beware of using a polynomial fitting function with less than 4 control
samples. The parabolic curve created by the function can deviate greatly
from the points, leading to adjustment that does not reflect the drift in the
control responses (Figure 7-1).

RU Before adjustment After adjustment
50000 - 450
45000 3 400
T
o 40000 & 350
EH < 300
. .
¢ 35000 §
2 5 2501
ﬁ 30000 3 +
H 25000 i M *
14 g 150 4 ‘., L
& 20000 4 *+ ), ot
1 ® 9
g g 100 4 't ¥ O
2 15000 Fl
10000 + i 0
<
5000 t t t t t t t 1 -50 t t t t t t t 1
-5 o 5 10 15 20 25 30 35 o 5 10 15 20 pid) 30 35

Cyele number

Cyele number

Figure 7-1. Polynomial function fitted to 3 control points (highlighted) with the resultant

adjustment for controls.
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7.2.6  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.

B Ranking L3 Pz|

Fianking Settings

O Mone
() One Ranking Boundary
(%) Twao Ranking Boundaries

Fianking Boundaries

First '/ alue:
Second Yalue:
[ Finizh H 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. Ranking
results are independent for each plot item.

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.

™ Binding level

Curve Name: Fe=2-1 (=[] {[44] asssay Step Purpase: <Civerlays (=[P ] [(44] Cycle rumber <Overt> (B[ Tools »
RU Binding level 1] Zoom Lock %-¥alue ~[ Y-¥alue [ Ranking [
30 21 1.3 Lows
+ 22 6.6 Medum
23 -0.1 Law
‘.
25 4 24 16,9 High
25 26.3 High
26 28.9 High
a0 27 26,1 High
2 23 -0.4 Law
= + 30 -0.1 Low
H Walue =13
Rt 3l 96 Medium
g 3z -0.3 Lawe
g’ 33 0.3 Low
2 +
‘g 10 + . . . 34 -0.1 Lows
z .. ] 0o Low
@ r
value =5 +* . 36 0.2 Low
5 37 1.6 Lows
.
+ 38 4.1 Low
+ + 39 5.7 Medum
+
a0 et e P e b aseta .t 40 3.8 Low
+ 41 -0.4 Low
42 0.0 Lows
-5 t t t t t t t + + { 43 9.3 Medium
Cycle number h
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7.3 Barchart items
Bar charts display report point data plotted against cycle number. Unlike plots,
bar charts can display multiple report points in the same chart, and can group
the display in various ways.

To create a bar chart, click Bar Chart in the toolbar or choose Add Bar Chart
from the Evaluation menu. The chart is created directly. Numerical values on
which the chart is based are listed on the Table tab.

B Bar Chart ['._HE‘E|
Bar Chart | Table
Bar Chart
E
s
[
£
2 2
&
)
-3
£ 15
S
=
= 10
g
H
g &5
g
-3
! [
0 ]
H | EEI]
E
& 4 [ [3 7 [] F] 10 1 12
Cycle Number
7] =
Curve Eyced ﬂ;i:y:st:p | Sample Name Concindy Color Report Point
Fc=1 L2 I bascline
Frez 2 Startlp | Eu_ffer -.bin_t_:l_\_ljg_
Fre2-1 3 acatlp. Buffer : [ stahilicy
4 Sample : BetaZmicro a "
S e TR =
E e e el i -
7 ngple BetaZmicro g8
8 Sample i BetaZmicro 18
9 _ Sample i Betazmicrg 32
W e R 19
1 Sample BetaZmicro i Responee
2| Smpk | Betadnico g v| [ReldtiveResponse v

7.3.1  Selector functions

Select the curves to display in the lower left hand panel, cycles in the center
panel and report points in the right-hand panel. In each panel you can select
multiple rows by dragging with the mouse or using Shift-click for contiguous
rows or Control-click for non-contiguous rows. Click on the column header in the
table of cycles in the center panel to sort the table by the contents of the
column, to simplify selection of rows according to the required criteria.

Select whether to display relative or absolute response values in the Response
field. This selection applies to all report points shown in the chart. Points for
which the selection is invalid are not shown (for example, the report point
baseline will normally not be shown on a bar chart of relative response).
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7.3.2 Display options

Drag with the mouse to zoom the bar chart display. Double-click to restore the
original scaling.

Use the Tools menu to determine how the bar chart is organized and displayed:

Group by

You can group bars in the chart by various parameters such as curve, cycle,
report point or sample name. Groups are separated by vertical lines in the chart.
Grouping is most useful when you have multiple selections in more than one
selection panel: the examples below illustrate bar charts showing two report
points, grouped by cycle (left) and by report point (right).

Bar Chart Bar Chart

L ol |

ke

Rt eaporvse (FE)- Mutiple Repet Ponts

N
i
T
|

Cyete Murmtres Bepeet Pearn

Color by

Select a parameter in the Color by list to color the bars in the chart according
to the parameter value. A Color key will be added to the table in the appropriate
panel.

Show column labels

Use this option to display labels identifying the bars in the chart. The bars are
also identified by tool tips, regardless of whether labels are displayed or not.

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.

7.4.1  Displaying the report point table

The report point table lists numerical values for all report points in the current
result set. The report point table is created automatically as an evaluation item.
Each evaluation session can only have one report point table item: the table is
updated automatically if you add custom report points or apply solvent
correction.
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[ Report Point Table Q@@

Table Columns
Cyde | Fo | FepotPoint | Timels] | ‘indow[s] | AbsResp[RU] | 50 | Slope[Rll/s] | LRSD | RelResp[RU] | ~
1j 1 bazeling_1 47.0 ] Jgz00.2 0.3637 0.1891 0.09463
i Binding_ late_1 1720 g Jaz404  0fEg9 009677 004834 Flik]
i stabilty_early_i 187.0 5 382161 0.28a2 01623 ooB4s e
i regeneralion_1 £07.0 5 382145 2787 04462 2407 43
12 baseline_1 470 5 39497.7 0279 01487 0.02501
12 binding_late_1 1720 5 3307 01747 009163 0.03786 360
12 stability_sarly_1 187.0 ] 39509.6 0.2993 0.1589 0.03873 119
12 regeneration_1 BO07.0 ] 39554.7 1.702 -0.6281 1.377 &7.0
iz baseline_1 470 5 12876 00338 0034 00674
iz binding_late_i 1720 5 12853 006373 0009647 0.056587 43
iz stabilty_early_i 187.0 5 12936 0.05035 0.006EST0.06454 41
121 regeneration_1 £07.0 5 1340.1 1191 04715 08952 425
13 bazeling_1 47.0 ] 7958 0.3388 0.2103 0.07322
1 binding_late_1 1720 ] 379837 0.2326 01224 0.04536 jer]
i3 stabilty_eatly 1 187.0 g 37950205638 01885 002785 144
i3 regeneration_1 8070 5 3787 05408 03343 0EBZ 24
i baseline_1 470 5 JaEE7 03079 0164 00248
14 binding_late_1 1720 5 38434.1 0.1958 00z 006554 54
14 stabilty_early_1 187.0 5 38470.1 0.2262 01208 001216 114
14 regeneration_1 BO7.0 ] 3B465.2 0.6414 -0.05469 07079 BE5
143 bazeling_1 47.0 ] 5429 0.090M -0.04385 0.0414
i 43 Binding_ late_1 1720 g 5405 004583 0023002485 25
i 43 stabilty_early 1 187.0 5 5399 0.06836 0035002548 30
i 43 regeneralion_i £07.0 5 585 07413 036 0Zig 64
21 baseline_1 470 5 |02 006775 0005692 0.06345
21 binding_late_1 1720 5 32485 007199 001235 0.07579 204
21 stability_sarly_1 187.0 ] dJgz2t.2 0.2194 0.1154 0.0434 11
21 regeneration_1 BO07.0 ] 382136 294 -1.068 2412 6.6
33 baseline_1 470 5 336487 00RTTZ 02891004658 3
< »

The contents of the report point table cannot be edited.

The following columns can be represented in the report point table. Click the
Table Columns button to choose which columns to display.

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.

Report point | Report point id.

Time (s) Report point time in seconds from the start of the cycle.

Window (s) Report point time window in seconds.

AbsResp (RU) | Absolute response in RU, calculated as the mean value

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

_ 1 _.2
SD = /(n_l)Z(y—y)

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

Slope (RU/s) | Slope during time window in RU s}, calculated as

Z(y -9)(x=%)
slope = =
3 (x=%)
LRSD Alignment of slope to a straight line (regression coefficient),

calculated as

LRSD = | %
(n-2)

where
_ 2
o o (S (y=9)(x=%))
= y _ y —_——
> 3 (x-%)°
Baseline Yes for report points defined as baseline. Otherwise No.

RelResp (RU) | Relative response (difference in absolute response from the
baseline) in RU. #N/A if no baseline has been set.

AssayStep Identifiers for the cycles, set explicitly in methods (see
Purpose Chapter 5) and automatically in wizards.

CycleType

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 sort the table by that
column. Each click in the same header toggles the sort order.

] Report Point Table

Header row
Cucle ‘ Fe | Repart Point | Time [5] | Window [] |
Filter row - - - = -
,,,,,,,,,,,,,, 11 baseline E3.8 5
11 binding 176.8 5
11 stability 193.8 5
12 baseline 538 5
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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 selected 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.
Choose Copy Table to copy the whole table. The 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 T200 software supports two approaches to concentration analysis:

e Using a calibration curve determined by measurement of known samples
(referred to as calibrated measurements).

e Calibration-free measurements that rely on the relationship between the
analyte concentration and the rate of mass transfer of analyte to the
sensor surface.

Principles and experimental practice for concentration measurements are
described in the Biacore Concentration Analysis Handbook.

8.1 Requirements for concentration evaluation

8.1.1 Calibrated measurements

In order to evaluate concentration analysis using a calibration curve, 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 for the sample injection cannot be edited in the keyword table. Refer to
Chapter 5 for details of how to construct methods in Method Builder.

Unknown samples may be evaluated in three ways:

e Based on the nearest preceding measured calibration curve, or the
nearest following curve if there is none preceding.

e Based on a single calibration curve constructed as an average of all
measured curves.

e Based on individual calibration curves constructed for each separate
cycle, using a calibration trend plot to interpolate calibration data between
the measured points. This option is useful if the calibration responses show
a steady drift during the course of the assay.

8.1.2  Calibration-free measurements

Runs for calibration-free concentration analysis require a minimum of two
cycles for each sample, run at different flow rates. Blank cycles for each flow
rate are recommended. Both samples and blanks must be injected with a
command of type Sample (see Section 5.6.1). No calibration standards are
required.
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Correct values for the diffusion coefficient D at 20°C and the molecular weight
MW must be provided. These values are normally provided when the run is set
up in the Control Software, but can be added or edited in the keyword table in
the Evaluation Software.

Evaluating calibrated concentration analyses

To evaluate a concentration analysis run, open the run and choose
Concentration Analysis:Using calibration from the evaluation toolbar, or
choose Add Concentration Analysis:Using calibration 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.

B Concentration Analysis [Croate]
Callestion | Conined Samples | Sanples
Caliuntion Cuave Seltings
Flow Cet | Fesl W Flepit Pont: | stabiiy hd Responte Type: | Relstive Aeiponie &
® Usn Cu o]
Cabbantion Curves | Cattvalion Trernls
Caibralion T bl Caltralion Curve —
Carve |0y Conc. | Response| CabeCone. | 0¥ [CERSY Cele) 7 g o] - 4 P A
# (wo/ml} | (RUY | fpa/mi) | ) o Virus Wyaming
2500
1 R TR T ] [
Ao 1942.2 0.3344 &
2000 4
1 I TN ¥ [
X 1.7 [ "
g i 1 s 1500
1 7 1 s 1213 12
A, [ Lz WA % 1000 \
H h
1 B 28 T 7.0 i
g, 7T E0L WA 500 1 .y
_ —
Ty p—— ————
R
Bhi= 755 Hie= 2115 A =16 AZ =161 ] - -
Chit = TG o H 4 3 L] a0 12
Coneentration pgénl
I =)

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 combined in 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:
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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.

Check Use average calibration curve to use one average curve constructed
from all calibration points in the run.

Check Use calibration trends to create individual calibration curves for each
cycle in the assay by interpolation between the actual measured calibration
curves. See Section 8.2.2 for details of calibration trends.

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 or vice
versa. Fitting parameters are shown at the bottom of the left-hand panel when
a single calibration curve is displayed.

The calibration curves are shown in the right-hand 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, and for displaying sensorgrams
corresponding to individual calibration cycles. Excluded cycles are shown as
open symbols and are marked in the left-hand panel with red strikethrough text.
If you exclude a calibration curve and then re-include sufficient points to allow
a new curve to be fitted, the curve will still be excluded but will be shown as a
broken line.
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You can choose the curve to display from the list at the top of the panel. The
options differ according to how the calibration curves are used:

e For Use preceding calibration curve, the panel shows one calibration
curve by default. Individual curves multiple curves can be selected from
the list.

e For Use average calibration curves, the panel shows all calibration points
with a single average curve.

e For Use calibration trends, the panel shows all measured calibration
curves in an overlay plot.

Note: The sample name entered for the calibration samples is used only as a
title for the calibration curve. 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.
Ifthe points in a calibration curve have different sample names, all points
will still be used and the title will be shown as Mixed analytes.

Choose the Fitting Function for the calibration curve from the option above the
curve panel. Linear and 4-parameter functions and provided with the software,
and custom models can be defined if required (Section 8.2.5). 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 7.2.4 for the equations for
fitting functions.

8.2.2 Calibration trends

Calibration trends represent the stability or otherwise of the calibration curves
during the course of the assay, and can be used to compensate for drift in the
calibration responses by constructing an interpolated calibration curve for each
individual cycle.

Examining calibration trends

Open the Calibration trends tab to display the trends as a plot of calibration
points against cycle number. Trend lines are fitted through each set of points
with the same calibrant concentration, using a linear function for trends with
two points and second-degree polynomial function for trends with three points
or more. Actual measured points are listed in the table at the left.
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I Concentration Analysis [Create]
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If calibration curves are run in replicate (i.e. using the same concentration in two
successive calibration curves with no intervening cycles of another type), the
trends are fitted to points representing the average of replicate measurements.

Right-click on points in the plot or rows in the table for options relating to the
specific calibration sample.

Using calibration trends

Check Use calibration trends on the Calibration tab to create an individual
calibration curve for each cycle in the assay by using interpolated calibration
points from the calibration trend plot. The illustration below shows how the
calibration curve is constructed for cycle 25.

c= 0156
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=062
=125

.25

10
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When calibration trends are used, the Calibration tab shows an overlay plot of
the measured calibration curves. Note however that none of these measured
curves is used directly for calibration: an individual (virtual) calibration curve is
constructed for every cycle including the calibration cycles themselves.

The trend lines are extrapolated to cover the cycles in the first and last
calibration cycles so that every cycle has a complete virtual curve. However, if
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you exclude calibration points at the ends of the trend lines, the trend lines will
not be extrapolated and calibration curves in the regions outside the excluded
range may be incomplete (see illustration below).
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Note: When Use calibration trends is selected, results are recalculated
whenever points are excluded from or included in the trend lines, which
can take some time for large runs. For best performance, establish the
trend lines before choosing Use calibration trends.

8.2.3  Control samples

The Control Samples tab displays the measured concentration for control
samples as a plot of response against cycle number.

Concentration Analysis [Create] @
Calbration | Conirol Samples: | & amples
Cortol Sample Table Contiol Gample Plot
i
Cyce | Sample | Conc, | Response Cole Conc. | 04 53?"5%23 caib &Y
a Controlhigh EIRNTITE] 19,86 9.7z 1
17 Cantral high s gmes 494 878 i 50 . [ — .
30 Control high 50 17DE‘9. 50.01 : 100 2
38 Conrolhigh 0 1mes 50 100 H u
51 Controlhigh s 1T w997 9.95 :
59 Control high &0 1704.4 49.96 99.92 | 0
72 Controlhigh 0 1wl .87 275 Al ¢
. 08 0433 974 2
fg 3
10 CartralLow 25 ssa 1243 .91 5
18 Cortrol Low 25 sl 12.44 953 104% 2
31 ControlLow 125 szo 12.48 2.3 -
39 CortrolLow 125 sus 1247 0.7 i3 =
52 Control Low 12,5 498.6 12,44 99.51 3
£0 ControlLow 125 sl 12.43 2,41 S
73 CortrolLow 125wt 12.47 875 4 »
. 1245 01870 9.7
18
11 CortrolNeg [ 47 <675 <6.75 1 ol PO . .
19 Control Neg o 57 <675 <675 1 I ; + ; ; ; ; ; y
32 ControlNeg 0 78 <675 <675 v 0 1 W W 40 s B f0 80
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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.
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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 in the plot 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.

8.2.4  Samples
The Samples tab displays the measured concentrations for samples.

Concentration Analysis [Create] E\
Calibration || Control Samples | Samples
Sample Table Sample Plot
- . ’
Cycle #| Sample Td | Response | Cale. Conc. | €v | Calib. RU Virus Wyoming
th [ (RU) | (ug/mD) | (%) | Curve 1600
v, 022z WA
1400 1
3012 1273.0 03439 1
v, 03939 WA
1200
ERE 1358 05566 1
v, 05566 WA
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32 14 13,7 07283 1 g
v, 07289 WA E 800 4
©
H
3315 1028.4 1117 1 E]
Avg 1117 Hja & 004
3 16 895.1 1673 1
400 1
Av. 1673 MiA
3517 679.7 284 1 200
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0
3% 18 346.3 5673 1
B 0 1 2 3 4 5 3 7 8 9
Avg. 5673 HWiA v Measured Concentration Lginl

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 below or above
the limits of the calibration.

Note: The limits of calibration are defined by the concentrations corresponding
to the response values on the fitted curve for the highest and lowest
calibration samples. Depending on how well the curve fits the
experimental points, these limits may not coincide exactly with the actual
concentrations in the highest and lowest samples.
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The right-hand panel shows the calibration curve for the currently selected
sample. All sample points calculated from the curve are shown in black:
calibration points are shown in orange. Select a row in the table to highlight the
corresponding point on the plot and vice versa.

Note: [fUse calibration trends is selected in the Calibration tab, each sample is
calculated from its own individual calibration curve, shown in the right-
hand panel with a single sample point.

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.

8.2.5 Custom models for calibration curves

You can define your own fitting models for calibration curves in concentration
analysis, for example to support validated assay procedures that do not use
linear or 4-parameter calibration fitting. Choose Tools:Models:Concentration
to define or edit fitting models. Models for calibration curves are defined using
similar principles as equation models for kinetics and affinity (see Section 9.9.3).

Edit Model X

Model Name: ‘Secnnd order palynomial |

Diescription: Huadratic equation ‘

Farmula

y=fConc)= |a"Conc™2]+b" Conc + ¢

Pararneters

Allow
Name Initial Yalue negative Description
value

b (FAERMaz- VAEXMIn
[ YAEKMIN - (VAERMa
a “Median

v Slope
w Intercept ab Conc=0
Ud

A e T 1

Report
(=) Report &1 Parameters
() Custom Report Parameters

Name Yalue

~
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8.2.6 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 also 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.

Note: Beware of using calibration trends with appended result files. If the
appended files use the same calibration concentrations, trends will be
fitted over the whole data set and will be valid only if the response levels
from the different files form a continuous function. The trends will differ
according to the order in which the result files are appended.
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8.3  Evaluating calibration-free measurements

Calibration-free concentration analysis calculates the analyte concentration
from the measured mass transport properties and values for the diffusion
coefficient and molecular weight, provided as evaluation variables when the
assay is run (Section B.2). The evaluation is based on fitting the sensorgram data
to a model of 1:1 interaction kinetics, with mass transport parameters
calculated from the supplied diffusion coefficient and molecular weight, and
with the analyte concentration set as a globally fitted variable.

To evaluate calibration-free concentration analysis, choose Concentration
Analysis:Calibration-free from the evaluation toolbar, or choose Add
Concentration Analysis:Calibration-free from the Evaluation menu.

8.3.1  Selecting samples
Choose the samples you want to evaluate in the first dialog:

I Catibration free concentration - Select Samples [Create]
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Sample and cycle list

The table in the top panel lists the samples available for analysis. By default, the
table shows a full list of cycles including details of the flow rate and subtracted
blank cycle (see below) for each sample cycle. Remove the checkmark from
Expand all cycles to collapse the cycle details and show only samples in the
table.

150 Biacore T200 Software Handbook 28-9768-78 Edition AA



Concentration analysis 8

D Expwdslopcias [ Show origidl nsaguamns (2] Ush inference subliactad duty

T T T | Distion GCratio| Temp | MW | D
Include | Curve | Ugand | Sample Totor | peel | (€} | {Da) | (ms)
Fpl e ESI2 o .05 s ASTEL
Foml

() IS 4STEL

Femiil IS 45T

BEEY

Femiil S 45T

Femil
Fosi-l

FxeT) VS0 4SME-1L

1
1
1
1
1 aam B T
'
1
1
1

EUEUE SR SRR S

Fomi- o 00065 315000 4.57IE-1L
Fomd-1 o EEI_I00Mmes (E) 3 IS000 457IE-1L
Fomz+l e ESEI_10000mes £

[ 25156000 4.570E-1L

Notes: Selecting a row in the cycle list does not display the corresponding cycle
in the sensorgram panel. Use the selector bar in the sensorgram panel to
view different samples.

The value shown for the diffusion coefficient D is adjusted to the analysis
temperature, and may not be the same as the value for 20°C as entered
when the assay was run.

The option Use reference subtracted data is checked by default if a reference
surfaceis included in the run setup. You should generally perform the evaluation
using reference-subtracted data, but you can uncheck this option to use
unsubtracted data if you wish.

Remove the check-mark from the Include column to exclude a sample from the
evaluation, or from the Cycle# column in the expanded list to exclude individual
cycles. Remember that each sample must be represented by at least two cycles
with different flow rates for the evaluation to be possible. The initial binding rate
should be clearly higher at the higher flow rate, and should be reliably
measurable (in practice above about 0.2-0.3 RU/s) at the lower flow rate.

It is important that the sensorgrams at the lowest and highest flow rates
(recommended 5 and 100 pl/min respectively) are sufficiently separated. If the
curves are close together or coincide, this indicates that there is not sufficient
mass transport limitation in the binding for reliable concentration
measurement. The table column QC ratio prel provides a guidance value for
this assessment: sufficient mass transport limitation is indicated by a value for
the QC ratio of about 0.2 or higher. You may exclude samples with low QC ratios
before continuing with the evaluation, or include such samples in the data
processing and judge the final results for acceptability.
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The QC ratio is calculated as follows from the quotient Q which reflects the
degree of mass transport limitation:

. _ initial rate at high flow rate _ _ [ Tow flow rate
quotientQ = initial rate at low flow rate . 4 high flow rate
Under conditions of complete mass transport limitation, the binding rate is
proportional to the cube root of the flow rate, so the quotient Q has a value of 1.
When there is no mass transport limitation, the binding rate is independent of
the flow rate so Q has a value equal to the cube root of the flow rate ratio. The
range of possible theoretical values for Q will thus depend on the flow rates used

(for flow rates of 5 and 100 pl/min, the value is 0.37). The QC ratio is calculated
from the measured value for Q normalized to a scale of 0-1:

Omax = 1

o = 5[ low flow rate
min high flow rate

QC ratio = Qmeosured _ Qmin

Qmax - Qmin
The Initial rate and QC ratio reported in the Select Samples step are
preliminary values based on the sensorgram data from 7.5 to 12.5 seconds after
the start of the injection. This value may be misleading if the sensorgams are
disturbed. If data is removed from this region (see below) so that initial rates
cannot be calculated, the QC ratio prel is listed as nd (not determined). A final
value, determined from the fitted curves rather than the experimental data, is
presented when the evaluation is complete.

Occasionally, the measured binding rate may be lower at the higher flow rate,
leading to a negative value for the QC ratio. This can occur if the sensorgrams
are disturbed or as a result of experimental variation when the binding rate is

not affected by flow rate (so the binding rates should in theory be equal and the
QC ratio should be 0).

Sensorgram display

The lower panel shows the set of sensorgrams for a selected sample. Select the

sample to display with the selector bar. By default, this panel shows data after

subtraction of blank cycles (see below). Uncheck Show blank subtracted data

to see the unsubtracted data and the corresponding blank sensorgrams (shown

in gray).

Note: The evaluation will always use blank-subtracted data where possible,
even if this first dialog shows unsubtracted data.
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With the option Show original sensorgrams checked, the sensorgram panel
shows the full sensorgrams for the sample injection. Uncheck this option to
show the data that will be used in the fitting. The range of data used is indicated
by blue vertical lines, and any data removed from the sensorgrams is not shown.
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Blank subtraction

Blank cycles are identified by the value y or yes in the Blank keyword (Section
B.2), and must have the same flow rate and injection time as the sample cycles
from which they are subtracted. If there is no preceding blank cycle, the nearest
following one is used. If there is no blank cycle available for one or more of the
cycles in a sample series, the evaluation will be performed using data without
blank subtraction for that series.

Click Included blanks to display an overlay plot of blank cycles in the run.
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B Calibration free concentration - Included blanks
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Remove the check-mark from the Include column to exclude a blank cycle from
the evaluation (for example if the sensorgram shows unreasonable response
levels or unacceptable disturbances).

Setting fitting ranges and removing disturbed data

Click Advanced settings if you want to adjust the range of data that will be used
in the evaluation and/or remove disturbances from the data.
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Choose whether you want to make the changes on all sample series in one
operation or on selected single sample series. You cannot separate the
individual sensorgrams in a sample series.

To adjust the fitting range, drag the blue vertical lines that mark the limits of the
range. The default range is from 10 seconds before the start of the injection to
5 seconds before the end. Including baseline data before the start of the
injection helps to ensure robust evaluation of the data.

Biacore T200 Software Handbook 28-9768-78 Edition AA



Concentration analysis 8

Note: [f you adjust the fitting range differently for different sample series, the
range indicators will not be shown when you display All sample series.
Evaluation items with different ranges for different sample series cannot
be saved in evaluation methods (Section 6.8).

To remove disturbed data, drag with the right mouse button to select the data,
then click Remove Selection. Click Undo to restore deleted data.

8.3.2  Performing the evaluation

When you are satisfied with the data selection, click Next to start the evaluation.
Results appear in the table as each sample series is completed. The evaluation
progress is shown in the sensorgram panel.
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The fitting procedure is normally fast. If fitting appears to hang for a particular
sample series, you can click Accept to accept the current fitting results for that
series or Abort current to abandon the series. Click Abort remaining if you want
to abandon all remaining series in the evaluation. The fit status is recorded in the
table of results.

Click Expand all cycles in the finished result display to display the details of the
sample series in the cycle list.

The results are reported in terms of Measured Conc, which is the value
calculated from the fitting, and Calc Conc which is obtained by multiplying the
Measured Conc by the dilution factor to give the concentration in the original
sample. You can change the units for the reported concentration in the header
for the Measured Conc column.
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Notes: The diffusion coefficient D listed in the evaluation results is the value at
the analysis temperature, calculated automatically in the software from
the value at 20°C provided when the assay is run.

The Initial rate and QC ratio in the finished evaluation are calculated from
the fitted curves and are therefore not affected by sensorgram
disturbances or data removal.

If the fitting fails

If the sensorgrams appear to be satisfactory on visual inspection and quality
assessment but the evaluation fails to fit the experimental data, it may help to
adjust the initial values for fitting parameters. To do this, step back to the Select
samples dialog, open the Advanced settings and click Parameters. Try in the
first place changing the starting value for Conc by several orders of magnitude,
either up or down. A typical example of a failed fitting is shown below (this was
obtained using an initial value for Conc of 1e-3 where a value of 1e-6 is more
appropriate).
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8.3.3 Interpreting the results

Consider the following aspects of calibration-free concentration analysis when
interpreting the results:

e Check the appearance of the sensorgrams and fitted curves. Reject
samples where the fit is poor at one or both of the flow rates. Use the Chi2
(chi-squared) value as a guideline for fitting quality: this value should be
low in relation to the maximum measured response. As a rough guideline,
acceptable chi-squared values should be less than about 5% of the
response reached at the end of the sample injection at the lowest flow rate
(disregarding the difference in units between chi-squared and response).

e Check the QC ratio. Treat the results with caution if the value is lower than
about 0.2.
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e Check the value for SE (Conc) or T (Conc). This value represents the
statistical significance of the calculated concentration, and is shown as
standard error (SE) or T-value (see Section 9.4.2) according to the setting in
Tools:Preferences. Reject samples where the standard error is more than
about 20% of the calculated concentration (or correspondingly the T-value
is lower than about 5).

e The optimal concentration range that can be measured with calibration-
free concentration analysis is 0.5-50 nM. Values for Meas. Conc outside
this range should be treated with caution.

8.3.4  Fitting model

Evaluation of calibration-free concentration relies on fitting the data to a model
for 1:1 interaction (see Section 9.8.1) where the mass transport coefficient is
provided (through calculation from the diffusion coefficient, and flow cell
characteristics) and the analyte concentration is evaluated as a global variable.
Although this model is equivalent to the model for evaluation of 1:1 kinetics in
terms of the interaction description, the model for calibration-free
concentration analysis cannot be accessed through the model editor.

Notes: The diffusion coefficient for the analyte at the analysis temperature is
calculated automatically from the value at 20°C. The value at 20°C is
provided as an evaluation variable when the assay is run (Section B.2).

Parameters for calculating the mass transport coefficient from the
diffusion coefficient are fixed in the software.
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9 Kinetics and affinity analysis

Biacore T200 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 T200
is then used to determine the concentration of free interactant in
equilibrium with the complex.

Kinetic constants derived from surface interaction measurements in multiple
separate experiments can be collated and summarized in the separate
Biacore T200 Kinetic Summary software (Section 9.6).

This chapter describes how to evaluate surface-bound kinetics and affinity. If
there are multiple sample series in the same data set, evaluation can be
performed either in single mode (where each sample series is evaluated
separately with interactive control over several aspects of the evaluation), or in
batch mode (where multiple series are evaluated automatically using default
settings).

Thermodynamic analysis and measurement of affinity in solution are described
in Chapters 10 and 11 respectively.

Kinetics and affinity are normally determined from the binding characteristics
of a series of analyte concentrations. These concentrations may be injected in
separate cycles with surface regeneration between the cycles (multi-cycle
analysis) or sequentially in a single cycle with no regeneration between
injections (single-cycle analysis), as illustrated in Figure 9-1. Results from these
two approaches are evaluated in the same way, using the same tools and fitting
models, and may even be evaluated together in a single evaluation. Significant
differences in evaluation appearance between the approaches are illustrated
where relevant in this chapter.
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Figure 9-1. In multi-cycle kinetics and affinity determinations, each sample is injected in
a separate cycle. The concentration series is presented as an overlay plot aligned at the
start of the injection in the evaluation software.

In single-cycle determinations, the samples are injected sequentially in the same cycle.
Arrows in the illustrations mark the start of sample injections.

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, and with the
sample concentration in the keyword Conc. If the concentration is not given in
molar-based 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 type 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 aconcentration series of analyte with at least four non-zero
concentrations

¢ atleast one blank cycle consisting of zero concentration sample (for
single-cycle kinetics the blank cycle must replicate the sequence of
injections in the analysis cycle)

e for multi-cycle kinetics, 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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9.2  Evaluating kinetics and affinity in single mode

9.2.1 Basic procedure

To start a kinetics or affinity evaluation in single mode, choose Surface-bound
kinetics/Affinity from the Kinetics/Affinity button on the toolbar or the Add
Kinetics/Affinity in the Evaluation menu. Check the Single mode option in the
first dialog.

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

I Kinetics / Afinily - Select Curves. [Create]
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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: For runs with immobilized ligand, there will be only one choice for
Ligand name. Multiple choices may be available if the ligand is
captured and varies between cycles.

For single-cycle kinetics, the cycles table lists all concentrations injected in each
cycle. You can however only include or exclude whole cycles at this stage.
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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
ligand, 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 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.

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 9.2.2).

Click Adjust Injection Events if you want to adjust the injection start and
end positions for the evaluation. These positions are set automatically from
the event markers in the run, but may need slight adjustment for best fitting
to fast interaction processes. The adjustment compensates for small
systematic discrepancies in the interval between the event as recorded in
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the event log and the time that the sample actually reaches the detection
spot on the sensor surface. The difference is most apparent at low flow
rates.

The event markers for injection start and end in the result file are shown on
the x-axis. Drag the vertical reference lines to adjust the injection start or
end point for evaluation. You can adjust the events by +10 s from the
original position. The same adjustment is applied to all curves in the data
set, whether they are currently included for evaluation or not. This function
cannot be used for single-cycle kinetics, for evaluations with mixed single-
and multi-cycle analyses, or for multi-cycle analyses with different contact
times in different cycles.

Note: [fyou adjust the injection start, the time axis in the evaluated data is
adjusted correspondingly so that the start of the injection is always
at time zero. The display in the Adjust injection events dialog
however always shows the original time axis, with zero at the event
marker in the run data.

Biacore T200 Software Handbook 28-9768-78 Edition AA 163



9 Kinetics and affinity analysis
9.2 Evaluating kinetics and affinity in single mode

2 Thesecond 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.
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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.

Note: For best resolution of fast kinetics, you should delete any
disturbances in connection with injection start and stop (see
illustration below). These are commonly caused by small
misalignments in reference and blank subtraction, leading to spikes
at the beginning and end of the injection. The effect of subtraction
spikes on the calculated kinetic constants is usually negligible except
for very fast interactions.
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) Blank Subtracted Sensorgrams
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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.

Kinetics / Affinity - Select Affinity Data [Create]
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The top panel shows the plot of Re, against C, based on average response
values over the region marked on the sensorgrams. Click Settings to adjust
the region used for calculation of Req values.

Biacore T200 Software Handbook 28-9768-78 Edition AA 165



9 Kinetics and affinity analysis
9.2 Evaluating kinetics and affinity in single mode

Report Point Settings PS_<|
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For single-cycle affinity runs, the same settings are applied to each
injection in the cycle.

Click Next> when you are satisfied with the data selection.

4 Inthe 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.
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Select the model from the pull-down list. Available models are described in
Section 9.8. Click Parameters if you want to change the starting values or
scope of any of the parameters (see Section 9.7.2 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 Accept will stop the
fitting at the end of the current iteration, which may take a few moments to
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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:
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The detailed results are presented on four tabs:

Quality control summarizes important aspects of the quality of the fitting,
as an aid to judging the reliability of the reported results. The quality
control criteria are discussed in Section 9.4.1. This tab is only shown for
kinetic evaluations using the predefined 1:1 model.
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9.2 Evaluating kinetics and affinity in single mode

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.

Affinity results

For affinity determination, the reported Ky value is marked on the plot as a
vertical line (for a 1:1 interaction, K; is the same as the analyte concentration at
a response equal to half R.q. If the reported value is higher than half the
highest concentration used, this line will be shown broken in red as a warning
that the value may be unreliable because the plot does not flatten out
sufficiently.

Kinetics f Affinity - Fit Affinity [Create]

Curve: Fc=21 Ligand: N/& Sample: Beta2Micio Temperature: 25 (')
Add Fit Current Fits
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&
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g
< 254
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0 508 te7 1567 27 28507 37
Concentration |

Report | Parameters

KD (M) | Rmax (RU) [ offset (RU) [ chiz (RU=) |
1715EE 266
.11 8.2z

<Back | [ Frish ][ Canecel

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.
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9.2.2 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 R4y, 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 o« Values opens to the left of the
curve table.
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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.
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9.3 Batch mode evaluation

IMPORTANT! 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 or affinity constants that are
global for the whole data set and R,ox Values that are global within each subset
but can differ between subsets.

Note: The Parameters tab in evaluation of kinetics with a global R0«
parameter within subsets lists a parameter i, which is set to 1 for the '
subset and 0 for all others. This is used to control R,,., values for each
subset: values are fitted as Rmax xi,, which returns a non-zero value for
the n' subset only. For affinity evaluations, each subset is represented by
one curve and R,y is simply evaluated as a local parameter.

9.3  Batch mode evaluation
Batch mode allows you to evaluate multiple sample series (e.g. different
analytes interacting with a common ligand, or measurement of the same
interaction at different temperatures) automatically. You select the series to be
evaluated and the fitting model to be used, and evaluation is carried to
completion without further intervention.

To perform evaluation in batch mode, start the kinetics/affinity evaluation
(Section 9.2.1) and check the Batch mode option in the first dialog.
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Choose the Evaluation purpose as kinetics or affinity, and choose the fitting
model. Click the Parameters button if you want to make adjustments to the
fitting parameters (see Section 9.2.1). The same model and parameter settings
will be used for all evaluations in the batch.

Choose the curve type to use [you should normally evaluate reference-
subtracted curves) and check the data sets you want to evaluate in the table.
Click Finish to perform the evaluation. One evaluation item will be created for
each sample series.

Notes: A data set for batch evaluation is defined as a set of cycles with the same
ligand, sample and analysis temperature. Blank cycles will be subtracted
within each data set.

Evaluation in batch mode does not support multiple ligand densities,
adjustment of injection start, selection of blank cycles or removal of
selected data. Individual evaluation items created during batch
evaluation can however be edited separately.
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9.4 Quality assessment for kinetics evaluation

9.4
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Quality assessment for kinetics evaluation

9.4.1 The Quality Control tab

The Quality Control tab in the kinetic evaluation results (for evaluations using
the predefined 1:1 model only) gives a brief overview of the reliability of the
results. If you prefer, you can hide the quality control tab by setting the
appropriate option in Tools:Preferences on the main menu.

Quality Control | Report | Residuals | Parameters

e Kinetic constant kd iz outside the limits that can be measured by the instrument

@ Kinetic constants appear ta be uniquely determined.

@ Mo significant bulk contributions [R] found

° Check that sensorgrams have sufficient curvature.

° Eramine the rezidual plot. Pay attention to epstematic and nonrandom deviations:

The symbols used on this tab have the following meanings:

@ (Green) | Pass: quality assessment acceptable.

(Yellow) | Warning: quality assessment close to the limits of
acceptability

0 (Red) Fail: quality assessment unacceptable

° (Blue) User assessment recommendations

The quality of the fitting is assessed in five areas:

Magnitude of kinetic constants

If either association or dissociation rate constants are close to or outside the
limits that can be determined in the instrument, this will be reported. For values
close to the limit, judge the validity of the results on other assessment criteria
as described in this chapter.

Parameter uniqueness

In some situations, it may be possible to determine a value for a combined
function of two or more parameters without being able to determine unique
values for the individual parameters. Such parameters are said to be correlated.
One example is the pair of kinetic rate constants k, and kg, that are related
through the affinity constant Kp (Kp = kq/ko): it may be possible to determine the
affinity constant reliably without being able to resolve the individual rate
constants.
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Parameter unigueness is assessed by testing correlation between pairs of the
parameters kg, kg and Rqy. If significant correlation is found, this will be
reported as a warning that parameters cannot be uniquely determined.

Note: This test does not explore all possible parameter correlations. A Pass
status for this test is not a fail-safe indication that parameters are
uniquely determined.

The Check Kinetic Data tool (Section 9.4.4) provides a visualization of potential
correlation between k, and ky.

Bulk refractive index

After reference subtraction and blank subtraction, sensorgrams for kinetic
evaluation should not in principle contain any bulk refractive index shifts
(parameter RI'in predefined models). However, there may be some
circumstances where small bulk refractive index shifts may remain in reference-
and blank-subtracted data. On the other hand, the fitting algorithm tends to
interpret rapid interaction events (incorrectly) as bulk shifts. If the fitting returns
significant values for RI, a warning will be issued in the quality control tab.

Examine the sensorgrams and fitted curves to determine whether bulk shifts as
reported by the fitting are true or false. In cases where reported bulk shifts are
unreasonably large, you may want to set Rl to a constant value of zero in the
Parameters setting for the fitting. If you do this, the bulk contributions
component in the quality control tab will be reported as neutral since the RI
parameter was not evaluated.

Sensorgram curvature

You should check that the sensorgrams have sufficient curvature for kinetic
determination. Ideally, the sensorgrams for at least the one or two highest
concentrations should show measurable binding rates at the beginning of the
sample injection and approach a steady state towards the end of the injection.
Sensorgrams that approximate to “square-wave” pulses (indicating rapid
association and dissociation) and those that do not flatten out during the
injection generally do not contain sufficient kinetic information for reliable
evaluation. Ideally, the dissociation phase should be long enough to monitor a
fall'in response of at least 10-15% of the starting value.
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9.4 Quality assessment for kinetics evaluation

Figure 9-2. Examples of sufficient and insufficient sensorgram curvature.

Top: Ideal sensorgrams approaching steady state during sample injection and returning
to baseline during dissociation.

Bottom left: Rapid interaction approaching “square wave” appearance. These
sensorgrams return rate constants close to the limit of measurement for the instrument.
Bottom right: Slow association and dissociation, giving insufficient curvature in both
association and dissociation phases. Evaluation is possible but will not be very reliable.

If the interaction is too fast to provide kinetic information, you may only be able
to determine affinity constants. Interactions that do flatten out sufficiently
during the injection or dissociate sufficiently during the dissociation phase may
sometimes be analyzed by prolonging the association or dissociation phase
respectively.

Residuals

You should check that the residuals (the difference between experimental and
fitted value for each data point in the sensorgrams) lie within reasonable limits.
For a perfect fit, the residuals reflect the short-term noise in the sensorgrams
and scatter around zero (typically +1-2 RU). Systematic deviations, seen as a
definite shape in the residual plot, indicate that the interaction modelis to a
greater or lesser extent unsuitable for the interaction. As an aid in judging the
residuals, guidelines are drawn on the residual plot to indicate the range of
acceptability. Most of the residuals should be within the inner (green) limits.

Figure 9-3. The residuals for a good fit (left) scatter around 0, ideally in a random
distribution representing the noise in the sensorgrams. For a poor fit (right) the residual
curves show a definite shape and deviate farther from 0.
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The guideline positions are calculated in relation to the response range of the
sensorgrams. The guidelines are only shown for evaluations using the
predefined 1:1 model (i.e. when the quality control tab is included).

IMPORTANT! Use the Quality Control assessment as a help in making your
own judgement of the results. Pass status in the quality control parameters
does not necessarily indicate that the fit is acceptable or that the results are
biologically relevant. On the other hand, Fail status in any of the parameters
is a reliable warning indicator.

Base your assessment on the overall quality of the results and the fitting,
taking all quality control parameters into account.

9.4.2  Statistical parameters
Two statistical parameters are provided to help in assessing the results:

e Chi-squared is an indicator of how closely the fitted curves agree with the
experimental data. One chi-squared value is reported for the whole fitting.

e Standard error or T-value is an indicator of parameter significance, and is
reported separately for each fitted parameter.

Chi-squared

Chi-squared is a measure of the average squared residual (the difference
between the experimental data and the fitted curve), calculated as:

S (r-r°
1

chi-squared = ———
n-p

where ris the fitted value at a given point
r, is the experimental value at the same point
n is the number of data points
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.
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Chi-squared is listed on the Report tab.

Standard error and 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.

For ease of comparison between parameters with widely different absolute
values (e.g. k, and k), 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-M1s! but evaluation of data with no mass transfer limitation might
return a value of 10* 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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U-value

The U-value is an estimate of the uniqueness of the calculated values for rate
constants and Rmax. If parameters are correlated (see Section 9.4.1), the fitting
procedure can determine their relative magnitudes but not absolute values (for
example, knowing the affinity gives the ratio but not the values for rate
constants). The U-value is determined by testing the dependence of the fit on
correlated variations in pairs of parameters, and is reported on the Report tab
as a single value for the whole fitting. U-values above about 25 indicate that
absolute values for two or more of the parameters (rate constants and Rmax) are
correlated and cannot be determined. If the U-value is below about 15 the
parameter values are not significantly correlated.

9.43 Components of the fit

Choose Tools:Components from the fitted results window to display a plot
showing the contribution of components in the interaction model to the fitted
curve. Choose which cycle to display in the selector bar.
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The example illustrated here is taken from a fitting to a bivalent analyte model
(see Section 9.8.2), and shows clearly how the component AB2 (analyte attached
to the surface through both binding sites) is displaced by AB as the interaction
progresses.

9.4.4  Check kinetic data

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 9.8). For 1:1 fitting results, you can check whether mass
transport is limiting or not using the Check Kinetic Data function.

Biacore T200 Software Handbook 28-9768-78 Edition AA 177



9 Kinetics and affinity analysis
9.4 Quality assessment for kinetics evaluation

178

Choose Tools:Check Kinetic Data to open a dialog that displays simulated
sensorgrams based on the fitting results, with the interaction rate constants ka
and kg varied in parallel (so that the affinity constant, remains unchanged). If
curves do not shift as values for k, and k4 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 ky 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.
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(This example illustrates a fitting with only three concentrations for clarity.)

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 kyq multiplied by M, while red curves show the simulation for k, and kg
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
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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 borderling, 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 are not related to the guidelines shown on the residual tab for
QC purposes (Section 9.4.1), and do not in any way imply acceptance limits.)
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Figure 9-4. Kinetic data check comparison to residuals (left) and averaged residuals (right).

9.5 Quality assessment for affinity evaluation
Steady state affinity evaluations are performed by fitting a plot of R, against
concentration C to a model representing equilibrium 1:1 binding. The closeness
of fitis reported as a chi-squared value, calculated in the same way as for
kinetics. Note however that the number of points in the steady state affinity plot
is very much lower than for kinetic evaluation, so that chi-squared is a more
sensitive indicator of fitting quality.

The plot of R, against C approaches a limiting value (equivalent to Ry, at very
high concentrations. Robust evaluation of the data requires that the plot shows
sufficient curvature for reliable estimation of Ryq. As a rule of thumb, the
evaluation is acceptable only if the calculated Ky value is less than half the
highest analyte concentration used. (For a 1:1 interaction, the Ky value is equal
to the analyte concentration that gives 50% saturation of the binding sites, so
that Req=0.5Rmax. In other words, reliable evaluation is only obtained if the
surface is more than 50% saturated at the highest analyte concentration.)
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To help in this assessment, the calculated Ky value is indicated as a vertical line
at the corresponding analyte concentration. The line is red and broken if the
value is greater than half the highest concentration.

g+ Bl bt snearmation

g+ Bl highast sancensstion

e . (S

Figure 9-5. For reliable evaluation, the calculated K; value should be less than half the
highest analyte concentration used. When this condition is met, the K value is indicated
with a full black line in the result plot (left). When the condition is not met, the Ky value is
indicated with a broken red line.

Summarizing kinetics and affinity results

You can summarize the kinetics and affinity evaluation results from several runs
or from several evaluation items for the same run using the separate

Biacore T200 Kinetics Summary software (this is installed automatically
together with the Evaluation Software).

9.6.1 Creating kinetic summaries

To create a kinetic summary of the results in a single evaluation file, simply open
the evaluation file (file type .bme) in the Kinetics Summary software. The
Kinetics Summary software can also be started from the Tools menu in the
Evaluation Software.

To create a summary of the results in multiple files, you can either select multiple
files within the same folder in the Open dialog box using Ctrl-click and/or Shift-
click, or use File:Append File to add results to an existing summary. You can
open saved summary files (file type .bks) in addition to evaluation files.

9.6.2  Basic summary presentation

The summarized kinetic and affinity results are presented as thumbnail plots of
the kinetics and evaluation items and as a table of result data. Multiple fits in the
same item in the Evaluation Software are presented as separate fits in the
summary.
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Thumbnail types

Thumbnails can be displayed as small, standard or extended diagrams, selected
from the View menu or from the options under the Thumbnails button.

Small Provides an overview of many thumbnails for general comparison.
Details will not be legible in the thumbnails. Individual thumbnails
are identified in a tool tip.

Standard  Shows the thumbnails with identification, legible axis, and a
summary of fitting model and kinetic or affinity constants.

Extended  Shows more detailed identification of each thumbnail than the
standard view.

Thumbnail display settings

Choose Display Settings from the View menu or the right-click menu for display
settings for the thumbnails.

Display Settings [5_(

Graph zcales

[] Use same Y scales for all thumbnails

Use same i scales for all thumbnails

Curve fits

Show curve fits in thumbnails
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If you choose to use the same x- and/or y-axis scales, the scale(s) will be chosen
to include the widest range in the currently included set of thumbnails. Scales
are chosen independently for steady-state affinity and kinetic items. If the Use
same scales... options are not checked, each individual thumbnail will be scaled
according to the range of data in the item.

Check Show curve fits in thumbnails to display the fitted curves overlaid on the
experimental data in the thumbnails. This may not have any significant effect on
the appearance of small thumbnails for kinetic evaluation items, but will in
general be readily visible for affinity items.

Sorting items

Choose Arrange by from the right-click menu in the thumbnail display to sort
the items. The list of sorting parameters corresponds to the columns on the
Table tab.

Sorting the thumbnail display also sorts the rows in the Table tab and vice versa.
You can sort the rows directly in the table according to the contents of a column
by clicking on the column header. Clicking repeatedly on the column header
toggles the sort order.

Note: The Arrange by option on the Thumbnails tab always sorts the
thumbnails and table rows in ascending order. Sort the rows on the Table
tab if you want to use a descending sort order.

Excluding items

To exclude an evaluation from the summary, right click on the item thumbnail
and choose Exclude thumbnail, or remove the checkmark from the Included
column on the Table tab. You can also exclude kinetic evaluation items using the
right-click menu in the on-off rate map (see Section 9.6.3).

Evaluation item details

Double-click on a thumbnail or table row or choose Evaluation details from the
right-click menu to display the evaluation item as it appears in the Evaluation
Software (Section 9.2). You can also display evaluation details using the right-
click menu in the on-off rate map (see Section 9.6.3).

Note: You can only display the evaluation details for one item at a time.

Copying and exporting summaries

From the right-click menu on the Thumbnail tab, you can copy the single or all
graphs or thumbnails to the Windows clipboard as graphic objects for pasting
into other programs. Copying a graph copies only the graph itself: copying a
thumbnail copies the graph together with the additional information as shown
on the screen. (Copying a graph and a thumbnail is equivalent when small
thumbnails are displayed, since there is no additional information in this mode.)
Copying all items copies all the included items in the summary (regardless of
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how many are currently visible on the tab) as a single graphic object, arranged
as in the display.

You can also export the curve data from the currently selected item to a tab-
separated text file for import into third-party software. The exported file
includes data for the fitted curves if they are displayed in the summary.

From the Table tab, you can copy the table data for single rows or the complete
table as text to the Windows clipboard.

Note: The header row is not included when single rows are copied.

9.6.3  On-off rate maps

On-off rate maps (also called ka/kd plots) provide an overview of kinetic and
affinity properties for the interactions in the summary by plotting the
association rate constant k, against the dissociation rate constant kg, both on
logarithmic scales. Since the affinity constant Ky is the ratio of kg to kg,
interactions that have the same affinity will appear on diagonal lines
representing the Ky value. The diagonals are shown as broken lines on the plot
with the Ky value indicated. Points that lie widely separated on the same
diagonal represent interactions with the same affinity but different kinetics.

On-off rate map
1ed

10 o 100 pt” 1 v 10
v rJ’ ‘r - v
s Q) +
Same affinity constant - "
Different rate tant - ;
H 100 nid
s .
-
&
B .
& . |
< 186 » 4
e ,f' ,f' 1 u’wf
100000 +
1e-4 1e-3 0m 01 1

Off-rate, kd (log)

Choose the On-Off Rate Map tab to view the rate map for the current kinetics
summary. Only items with single sets of values for kinetic rate constants are
represented in the plot. The plot does not therefore include steady state affinity
items or kinetic evaluation items with multiple sets of kinetic constants, such as
evaluation with heterogeneous models.

Click on a point in the on-off rate map or select a row in the table below the map
to display the thumbnail for the evaluation.
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Right-click in the on-off rate map for display options and copy and export
functions.

Curve fitting principles

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 the interaction from fitting results (e.g. concerning
multiple interaction sites or conformational changes) should ideally be tested
using independent techniques.

9.7.1  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 (Section 9.4.2) for the fitting.
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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,
it can be necessary to adjust the starting values for fitting parameters, accessed
through the Parameters button in the fitting dialog (step 4 in Section 9.2).

9.7.2  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 9.2), 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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Predefined models

A set of predefined models for kinetics and steady state affinity is provided with
Biacore T200 Evaluation Software. These models are marked in the model
selection list (see Section 9.2) 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 9.8).

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™):

02.f ]1/3

k :0.98[
" 03-h%-w-|

where D is the diffusion coefficient of the analyte (m?s™)
fis the volume flow rate of solution through the flow cell (m3.s™%)

h, w, | are the flow cell dimensions (height, width, length in m)

One form used in fitting models in Biacore T200 is referred to as the mass
transfer constant k; (units RU-M™.s7), 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, = ke x MW x G

where G is the conversion factor from surface concentration to RU. The value of
G is approximately 10° for proteins on Sensor Chip CMS.

A further modification of this expression gives the flow rate-independent
component of the mass transfer constant (units RU-M"'s?3m?), referred to as
tc in the models:

Ky

t. = —

L
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Kinetics - 1:1 binding

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

Obtained from

ka Association rate constant (M1s) Fitted

kd Dissociation rate constant (s} Fitted

Rmax | Analyte binding capacity of the surface (RU) Fitted

Conc | Analyte concentration (M) Provided as
input

tc Flow rate-independent component of the mass Fitted

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 the sample Fitted

Report parameters Calculated as

ka Association rate constant (M) ka

kd Dissociation rate constant (s} kd

KD Equilibrium dissociation constant (M) kd/ka

Rmax | Analyte binding capacity of the surface (RU) Rmax

Conc | Analyte concentration (M) Conc

tc Flow rate-independent component of the mass tc

transfer constant

Flow | Flow rate (ul/min) f

kt Mass transfer constant tc x f1/3

RI Bulk refractive index contribution in the sample RI
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9.8.2

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 is 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. For
this reason, the association rate constant for the second interaction is
reported in units of RUs™, and can only be obtained in M1s ifa
conversion factor between RU and M is available. Similarly, a value for the
overall affinity or avidity constant is not reported.

Model parameters Obtained from
kal Association rate constant for the first site (M1s™) | Fitted
kdl Dissociation rate constant for the first site (s™) Fitted
ka2 Association rate constant for the second site Fitted
(RUs?)
kd2 Dissociation rate constant for the second site (s) | Fitted
Rmax | Analyte binding capacity of the surface (RU) Fitted
Conc | Analyte concentration (M) Provided as
input
tc Flow rate-independent component of the mass Fitted
transfer constant
f Flow rate (ul/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 the sample Fitted
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Report parameters Calculated as

kal Association rate constant for the first site kal
(M)

kdl Dissociation rate constant for the first site (s™) kdl

ka2 Association rate constant for the second site ka2
(RUsT)

kd2 Dissociation rate constant for the second site kd2
(s

Rmax | Analyte binding capacity of the surface (RU) Rmax

Conc | Analyte concentration (M) Conc

tc Flow rate-independent component of the mass tc
transfer constant

Flow | Flow rate (ul/min) f

kt Mass transfer constant te x f1/3

RI Bulk refractive index contribution in the sample RI

9.8.3  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.

Al+B=A1B
A2 +B=A2B
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Model parameters

Obtained from

kal Association rate constant for the first and Fitted
ka2 second analytes (M 1s)
kd1 Dissociation rate constant for the first and Fitted
kd2 second analytes (s
Concl | Concentration of the first and second Provided as
Conc2 | analytes (M) input
mw1 Molecular weights of the first and second Provided as
mw2 analytes input
tcl Flow rate-independent component of the Fitted
tc2 mass transfer constant for the first and
second analytes
Rmax1 | Analyte binding capacity of the surface for Fitted
the first analyte (RU)
Rmax2 | Analyte binding capacity of the surface for Fitted
the second analyte (RU)
rcf Response correction factor, allowing for Fitted
different refractive index contributions for the
two analytes. This factor is defined as
(Rmax1/Rmax2) / (MW1/MW2).
f Flow rate (ul/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 the Fitted
sample
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Report parameters Calculated as

kal Association rate constant for the first and kal

ka2 second analytes (M5} ka2

kd1l Dissociation rate constant for the first and kd1

kd2 second analytes (s kd2

KD1 Equilibrium dissociation constant for the first | kd1/kal

KD2 and second analytes (M) kd2/ka?

Rmax1 | Analyte binding capacity of the surface for Rmax2 x rcf
the first analyte (RU)

Rmax2 | Analyte binding capacity of the surface for Rmax?2
the second analyte (RU)

Concl | Analyte concentration (M) Concl

Conc2 Conc2

tcl Flow rate-independent component of the tcl

tc2 mass transfer constant for the first and tc2
second analytes

Flow Flow rate (ul/min) f

ktl Mass transfer constants for the first and tcl x 3

kt2 second analytes tc2 x i3

RI Bulk refractive index contribution in the RI
sample

9.8.4  Kinetics - Heterogeneous Ligand

This model describes an interaction between one analyte 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 ligand 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+Bl=AB1
A+B2=AB2
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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

Obtained from

kal Association rate constant for the first and Fitted
ka2 second ligands (M1s?)
kd1 Dissociation rate constant for the first and Fitted
kd2 second ligands (s™)
Rmax1 | Analyte binding capacity of the first ligand Fitted
(RU)
Rmax2 | Analyte binding capacity of the second ligand | Fitted
(RU)
Conc Analyte concentration (M) Provided as
input
tc Flow rate-independent component of the Fitted
mass transfer constant
f Flow rate (ul/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 the Fitted
sample
Report parameters Calculated as
kal Association rate constant for the first and kal
ka2 second ligands (M!s™) ka2
kdl Dissociation rate constant for the first and kd1l
kd2 second ligands (s™) kd?2
KD1 Equilibrium dissociation constants (M) kd1/kal
KD2 kd2/ka2
Rmax1 | Analyte binding capacity of the first ligand Rmax1
(RU)
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Rmax2 | Analyte binding capacity of the second ligand | Rmax2
(RU)

Conc Analyte concentration (M) Conc

tc Flow rate-independent component of the tc
mass transfer constant

Flow Flow rate (pl/min) f

kt Mass transfer constant tc x f1/3

RI Bulk refractive index contribution in the RI
sample

9.8.5 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

Obtained from

kal Association rate constant for analyte binding | Fitted
(M)

kd1 Dissociation rate constant for analyte from Fitted
the complex (s

ka2 Forward rate constant for the conformational | Fitted
change (s

kd2 Reverse rate constant for the conformational | Fitted
change (s

Rmax Analyte binding capacity of the surface (RU) Fitted

Conc Analyte concentration (M) Provided as

input

tc Flow rate-independent component of the Fitted

mass transfer constant
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f Flow rate (ul/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 the Fitted
sample
Report parameters Calculated as
kal Association rate constant for analyte binding | kal
(M)
kd1 Dissociation rate constant for analyte from kd1l
the complex (s
ka2 Forward rate constant for the conformational | ka2
change (s
kd2 Reverse rate constant for the conformational | kd2
change (s
KD Overall equilibrium dissociation constant (M) kd1/kal x
(kd2/(kd2+ka?))
Rmax Analyte binding capacity of the surface (RU) Rmax
Conc Analyte concentration (M) Conc
tc Flow rate-independent component of the tc
mass transfer constant
Flow Flow rate (ul/min) f
kt Mass transfer constant tc x f1/3
RI Bulk refractive index contribution in the RI
sample
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9.8.6  Affinity - Steady State 1:1

This model calculates the equilibrium dissociation constant Ky for a 1:1
interaction from a plot of steady state binding levels (R.q) 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.

CR

_ max
Rea = v e * R

Model parameters and reported results are

Parameters Obtained from

KD Equilibrium dissociation constant (M) Fitted

Rmax Analyte binding capacity of the surface (RU) Fitted

RI Bulk refractive index contribution in the Fitted
sample

Note: Reported Ky 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 Ky value, the
reported value may be unreliable. The reported K value is marked as a
vertical line on the fitting plot (see Section 9.2).

9.9 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 9.9.1 and equation models in
Section 9.9.2.

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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9.9.1 Interaction models for kinetics

The reaction scheme for an interaction model supports up to five component
reactions. Follow the steps below to define a new model or edit an existing

definition.

BB Edit Model X
Madel Mame: | |
Description: Analyte [4] binds to ligand [B). ‘
Reaction

React 1 React 2 React 3 k-forward k-backward
1 |a v| +[B v = [ ¥ ka | [kd |
2 | v+ v = | v | | |
3 | v+ v = | v | | |
‘] v+ v = | v | | |
5 | v+ v = | v | | |
Interaction | Parameters|
Reactants
P Category: Analyte
AR
Concentration:
Mazstransfer.
[ Molecular weight: l:l
Eulk &nd Crift
Fesponze [RLU]
Refractive index (1): [association)
[] Refractive index (2): l:l [dizzociation]
[] Diift fin RUY: | |
’ Help ] ’ R ate Equations... ] ’ ok ” Cancel ]

1 Onthe 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.

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).

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.

Complex
The complex is formed on the surface and generates response and has the
properties listed below.

Generates response | Uncheck this box for complexes that form in
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.
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In the Bulk and Drift panel, enter details for bulk refractive index contribution.
Normally, there will be one bulk refractive index term applicable during
association (from the start to the end of the injection). A second term can be
used if necessary during dissociation (after the end of the injection), for example
to accommodate a permanent shift in baseline as a result of the sample

injection:
Bulk &nd Drift
Response [RU]
Refractive index (1]: Rl [association)
[] Refractive index (2): [dizenciation)
[ Drift [in RL:
[
(7]
c
o
a sample
£ injection
RN
RI2
basefine | ¢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.

2 Enterthereaction 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.

3 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:
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Parameter Settings PZ|
Mame: |ka2 |
Drefault Type: |Fit global v|
Initial % alue
@ Walue: |135 v|
O Attach to:

[] Allow negative value
Drescription:
Second association constand
’ Help ] ’ QK ] ’ Cancel ]

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.

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.
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4 Click Rate Equations to display the equations generated by the software.

Rate Equations E]

4 zolution) = Conc

A[0]=0

dé/dt = [te"f[1/3]F[Conc-4) - (ka"s"B - kd"4B)
B[0] = Ritdax

dB/dt = - [ka"a"B - kd"AB)

AB[0] =0

daBAdt = (ka"a"B - kd“aB)

Total rezponse:
4B + 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.

9.9.2 Equation models for kinetics

Models for kinetic evaluation can also be entered as an expression defining
response as a function of time t. To create an equation model, choose New in
the kinetics models dialog, then choose to create the new model without using
the currently selected model as a template. Select Equation model in the
subsequent dialog.

Editing Mode
Mew Kinetics Model

Edit mode:

Help

200 Biacore T200 Software Handbook 28-9768-78 Edition AA



Kinetics and affinity analysis 9

The example below shows a model for evaluation of the dissociation phase only.

New Model 3

Model Name: |Dissociati0n |

Description: ‘ ‘

Farmula
RO ™ expl -kd * [t - t0] ] + Dffzet

Independent variable: t
Farameters

Initial value Allow
Name Type ! negative Description
Attach to value

RO Fit local e Initial response

kd Fit global 1e-3 Dissociation rate constant

] Constant Injection stop time {s) Start of dissociation

Offset Fit local o v] Residual response after dissociaton

sed | [ Edt |[ Deleee

Fieport

Name | Yalue L

Dissociation constant —  kd
Initial response RO
Residual response Offset

[ ok [ cance |

Parameters and report parameters are defined in the same way as for kinetic
models.
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9.9 Creating and editing models

9.9.3  Models for steady state affinity

Models for steady state affinity evaluation are entered as an expression

defining Req as a function of concentration Conc. The example below shows a
model for two-site affinity evaluation.

Edit Model X

Model Mame: |T0 site affirity

D escription: Steady state affinity for two independent ligand sites] ‘

Farmula

Conc™Rmax1/[Conc+KD1] + Conc™Rmarz/[Conc+KD2]

Independent variable: Conc

Farameters
Allow
Name Type Initial value negative Description
value
Rmaxl Fit local a2 Rmax For site 1
HMaxf2 [ ] Affinity constant For site 1
a2 Rmax For site 2
KDz Fit global HMax/2 Affinity constant For site 2

sad | [ Edt || Delee
Fieport

Name | Yalue G
KD1 (M) KD =
Rmaxl (RL) Rmaxl
KDE (M) [
Rmaxz (RL) Rmaxz
Takal Rmax (RLY Rmaxl + Rmax2 v
(o J o)

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 five concentrations in duplicate),
complex models tend to give unstable fitting behavior.
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10 Thermodynamic analysis

Biacore T200 supports automated measurement of kinetics or affinity at a
series of temperatures using the Thermodynamics wizard (Section 4.12). 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® = —RTIhL = RTInK,
Ko
where AG° is the standard Gibbs 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®
Ko = /TR
where AH° is the standard enthalpy change

AS° is the standard entropy change

A plot of In Ky 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 Kp against 1/T is not linear, and the relationship becomes
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10.1 Background

204

RTInK, = AH;O—TAs;O+Ac;(T—TO)—TAc;|nG—U)

where ACy° is the heat capacity change under standard conditions

Tols the reference temperature (25°C = 298.15 K for standard
conditions)

A value for the standard heat capacity change ACy° 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:

where K*is 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 (kq or kg

7 is Planck’s constant
kg is Boltzmann’s constant

Applying a similar rearrangement of the thermodynamic equations for the
transition state gives:

ot ot
|n@ — _AH +AS

kgT RT R

so that the thermodynamic transition state constants for the forward and
backward reactions can be obtained from plots of In(ky/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 ACy° 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 9.2).

When all required kinetic and affinity evaluation items have been created, click
Thermodynamics on the toolbar.

Thermodynamics - Select Kinetic Data [Create] @
Impart Kinetic and Affinity E valuations
Ligand | Anli b2m v| sangle: [bamicio v|  Modst [1:1 kinetics/steady state offinity v/
Import Evaluation Temperature [C] A| Model Description ka [1/Ms) kd [145] KD (]
¥l b2micro 10° 1:1 Binding 4711E+5  G383E4 1143E9
v b2micra 2 19:1:1 Binding B918E+5  1.454E-3 2102E-9
v b2micro 2 25 1:1 Binding 9G20E+5  27E2E-3. 200ME-9
v b2micro 4 33 1:1 Binding 1.363E+6  E.B74E-3 GOZIED
W b2micro & 3711 Binding 1.727E+6  1.104E-2. F.393E-9
Check Al Uncheck All

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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10.2 Performing thermodynamic analysis

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] E|
Thermodynamic Dverview [ KD
Evaluation Temperature [*C] A‘ Description ‘ ka[1/Ms) | kd 1 7edq v
b2micro ¢ 1o A471E+S B3B3 Be-8 1
b2micro 2 19 E.918E+5 1.454E ¥
b2micro 3 5 9s20E+s  27EcE|
b2rricro 4 32 135346 BETAE]  4q ]
b2micro & e 1.727E+E TI04E o
= 3294 v
268 v
1e-8 4 v
o t + t + t t 1
5 10 15 bl 25 a0 35 4n
< >p Temperature “c
Mis ka L kdl
186 0012
M v
1.6e5 5 0.01 4
1 4ef
i A fie-3
1266 v
- = Be-3
= 1 =
166 v
46-3
500000 -
- L4
500000 - 283 v
M ¥
400000 + + + + + t d i} + t t t + + 1
5 10 15 20 25 30 33 40 5 10 15 20 25 30 33 40
Temperature °C Temperature |
[ <Back [ mMew> | [ Cancel |

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] E|
Caleulated Thsmmodynamic Parameters W want Hoft
Fitting function [vant Hoff] .
Fitting function [Evring) Linear
193
Parameter Name Parameter Value SE b =
AH° [kd/mol] 47 12 £ 198
A5° [JAK mal)] 5.2 21 =
TaS* [k mal 15 WA 203
AG [kl/mol] -43 NZA — s
ACp” [k /K mall] 023 0z 32e-3 328e3 33e-3 335¢-3 3.4e3 34523 35e3 3553
AHE ass. [k /mol] 32 14 T T
A5°F ass. [JAK mal)] 22 48 Paramctes
TAS a3t [kd/mal] £.4 N/ | |Chiz=0.9982
1M Eyring, association 1(sk) Eyring, dissociation
55 10
86 05
a4 a1
82 15
£ s g
] 5
= 7a z 2
75 125
T4 13
724 t t t t t t 1 1354 t t t t t t 1
3283 32583 3383 3353 3483 3453 3563 35583 3283 32583 33s-3 33%5e-3 3483 34583 3563 35583
1T 1K 1T 1K
Parameters: Parameters:
Slope = -3302 [1/[Ms]) Intercept = 21.16 [1/(MsK])  Fe = 0.9946 Slope = -3505 [1/5] Intercept = 20.35 (1/(:K))  R#=0.9383
[ <Back [ Fmsh | [ Cancel
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Thermodynamic analysis 10

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 ACp 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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10.2 Performing 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
A or 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 i Bfree

D AB

or

_ (At =AB)(Bio —AB)
o AB
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11.2 Requirements for affinity in solution

Rearranging gives

Ko AB = Aot~ Biot =AB(Aor + Bro) + AB®
or

AB® - AB(Ator * Biot + Kp) + Apor " Bioy = 0

Solving for AB:

AB

2
_ (Aot + Byt * Kp) + (Aot * Biot + Kp) A B
- 2 - 4 ~ Mot * Ptot

Substituting in the relationship Bfree = Btot - AB gives

-A

4 tot'B

2
_ (Biot = Aot =Kp) + J(Atot +Biot + Kp)
* tot

Bfree - p)

This equation can be fitted to a plot of Bfee against Ay to calculate a value for
Kp. (Formally, the equation has two solutions, but one is always negative and is
not meaningful in the context of an affinity determination.)

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 type cannot be edited in the keyword table. Refer
to Chapter 5 for details of how to construct methods in Method Builder.
Determination of affinity in solution is not supported by a wizard.
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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:

Affinity in Solution - Calibration - H557fthrombin
Calibration curve settings
Sensorgram: | Fo=2 * | Report point: | stability ~ | Response ype: | Relative response % | Fitting function: | 4-parameter
Calibration curve and sample selaction
Sample: H557/thrambin ConcB-Fix=2 [nk) v Calibration curve: | Calibration v
Calibration table Calibration curve
Cycle | Conc.B | Response | Calc. Conc. B | OV ] (R
# (nM) {RU) (nM) (%) 500 7
10 0,125 172.0 0.1303 20 4
2z 0,125 171.9 0.1300
g, 172.0 01302 0.1656 400
350
1 0.z5 2228 02572
23 0,25 2227 0.2567 § =00
Avg. 222.7 02569 01392 Z
T a0
2
1z s 2778 04971 € 2004
24 s 2775 0.4349 2
Avg. 277.7 0,496 0,3190 150 4
s 5 4 oo b T
Parameters:
50
Rhi = 6736 Rlo = -8.901
A1 =0.9229 A2 =0.5208 0 t+ + + + + + + + d
Chr =065 05 0 05 1 15 2 25 3 35 4 45
Concentration B (nht)

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 stepls) 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: Allsamplesin 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.
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11.3 Evaluation of affinity in solution

Click Next> to calculate the results.

Affinity in Solution - Calculated Affinity - H557/thrombin [Create]

Constant concenbiation B: 2 [ni]

Concentration curve

Respanse
(RU)

Calc. Conc. Beq
(nM)

404.1
401.3
394.5
366.4
281.2
171.8
100.0

587

2.094
2.026
1.872
1,358
0.5163
01293
0.03798
0.01331

Sample: HE57/thiombin
Sample table
Cycle | Conc A
# (nM)
E3 [
37 25
£ 9.8
3] 39
40 156
41 625
4 2500
43 10000
Parameters:
KD = 5.317E-8 M)
SE(KD] = 4.978E-9 (M)
Che = 0.002537

(nhf)
25

n
)}

Calculated concentration Beq

o
o

05 t t t t 1
1 10 100 1000 10000 100000
Concentration A ()

[ <Back |[ Finsh | [ Cancel |

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. Begq.

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.

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.

212

Biacore T200 Software Handbook 28-9768-78 Edition AA



Immunogenicity 12

12 Immunogenicity

Evaluation of immunogenicity experiments is supported by 4 application-
specific tools in the evaluation software:

e Screening, based on ranking plots for detection of antibody responses.

e Confirmation, for evaluating antibody specificity as tested by inhibition of
responses by added drug. Confirmation evaluation can be based either on
the degree of inhibition by added drug or on a cut-off boundary to classify
inhibition in yes/no terms.

e Isotyping, for identifying positive responses from isotyping reagents.
Isotyping results are presented as bar charts with cut-off boundaries to
exclude negative responses from the chart.

e Stability, which assesses the rate dissociation of detected antibody from
the antigen using a two-site dissociation model.

Evaluation of immunogenicity studies is described in detail in the separate
Biacore T200 Immunogenicity Handbook.
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Appendix 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
.xls) 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 T200 GxP
Handbook).

Export from the Evaluation software an Excel spreadsheet file (extension .xls)
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 T200 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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A.2 Importing data

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 4.2.6). 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

218

A.2.1  Control Software

The Control Software supports data import to sample tables in assay wizard
templates and in the Setup Run step of methods and to position information to
the Rack Positions step in all runs. In order to use the import function, the option
must be activated in Tools:Preferences and valid import programs must be
specified. Import programs and data files for use with import are the
responsibility of the user.

Preferences rz|

Folders| Impart | Rack

Enable zample information import
Progranm: |E:\Program Files\Biacore T200%5 amplelmport. exe |
Enable automatic start of zample import

Enable custom position import
Progranm: C:5Program Files\Biacore T200%Pozitionl mport exe |
[] Enable automatic start of custom position impart

o (oo ]

For each import function, a check box allows the import program to be started
automatically without user intervention. If the respective box is not checked, the
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program will only be started when the user actively requests data import. If the
box is checked:

e Datais imported automatically to the sample table only if the table is
empty. The program is not started if the table already contains data.

e Datais imported to the Rack Positions dialog whenever automatic
positioning is invoked. This happens when the dialog is first opened with
new or modified sample data, and also when the user requests Automatic
positioning from the dialog menu (Section 4.2.6). The program is not
started when the user makes manual changes to the rack positioning or
when the dialog is opened with no changes in previously positioned
samples (for example when the user clicks Back and Next in the dialog
sequence without changing sample information).

Sample table import

When the sample import function is invoked, the contents of the sample 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.

<78l wersion="1.0" encoding="is03859-1" 7=
<!DOCTYPE MethodBuilderlmport [Wiew Source for full doctype... )=
- «MethodBuilderlmport importFileYersion="1.0">
- <4ssayStepsz
- =AszayStep name="Startup">
- <DataTable row="1">
<Data cmd="Sample 1" grp="" fld="Solution" val="sample 1/2" />
<Data cmd="Sample 1" grp="" fld="Concl" val="0" /=
<Data cmd="8ample 1" grp="" fld="Conc2" val="125" />
<Data crmd="S8ample 1" grp="" fld="MW1" val="200" /=
<Data cmd="Sample 1" grp="" fld="MW2" val="10000" />
</DataTablex
=/AssaySteps
- =fszayStep name="Sample">
- <DataTable row="1">
<Data cmd="8ample 1" grp="" fld="Solution" val="sample 1/2" />
<Data crmd="8ample 1" grp="" fld="Conc1" val="0" />
<Data cmd="Sample 1" grp="" fld="Conc2" val="0" />
<Data cmd="Sample 1" grp="" fld="MW1" val="200" /=
<Data cmd="Sample 1" grp="" fld="MW2" val="10000" />
</DataTables
- <DataTable row="2">
<Data cmd="Sample 1" grp="" fld="Solution" val="sample 1/2" />
<Data cmd="Sample 1" grp="" fld="Concl" val="0" />
<Data cmd="Sample 1" gp="" fld="Conc2" val="195" /> 4|

Figure A-1. Part of an XML import file from a method for heterogeneous analyte kinetics
displayed in an XML-compatible editor.
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220

Rack positions import

The Menu:Custom Position Import and Simple Position Import functions in the
Rack Positions dialog (Section 4.2.6) import rack position data from an external
file such as one from a laboratory robot used to prepare sample microplates. If
you choose Custom Position Import, 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
specification below. The Simple Position Import option imports data from a file
conforming to the specifications with no intervention from an external program.

¢ Twolines in the file specify the microplate and reagent rack settings, in the
format
Rackl=<microplate specification>
Rack2=<reagent rack specifications

e 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.

¢ Oneline 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 not be preceded by any line other
than the microplate and reagent rack specifications.

e Asetof lines hold the content of the table columns separated by tabs.
Each line must contain the same number of tab characters as the header
line.

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 not have 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.
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Figure A-2. Example of an exported file for rack positions, opened in Microsoft Excel.

A.2.

2 Evaluation Software

A B [ cC D E [ F [

| 1 |Rack1=96 YWWell Microplate
| 2 |Rack2=Reagent Rack 2
| 3 |Position  “olume (g} Content Type Sample 1 Conc (p Sample 1 MW (Da)
| 4 |R1 AT g5|a Sample 1
| 5 |R1A2 B8 b Sample ]
| B |R1A3 88 b Sample 1
| 7 |R1 A4 B8 b Sample 1
| 8 |R1 A5 88 b Sample 2

| 9 [R1 A6 88 b Sample 3

| 10 |R1 A7 88 b Sample 4

|11 |R1 A8 88 b Sample 5

| 12 |R1 A9 g5|a Sample 1]

| 13 |R1 A0 85|a Sample 1

| 14 |R1 A1 G5|a Sample 2

| 15 |R1 A12 85|a Sample 3

| 16 |R1 B1 G5|a Sample 4

17 |R1 B2 83 a Sarnple =3

A0

The Evaluation Software supports import of model definitions for kinetics and
affinity evaluation. Model files for import should be obtained from GE
Healthcare or created by exporting models from another installation.
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Appendix B Method examples and recommendations

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.

B.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:

® method Huilder - Main

Diwscogtion of sbectind cpce hps
Tha cyele = uned in stamup, calbiahon and sampls sepe
Cantars rpechon of tample and iegenerston.

[Chee ] [Cseve ] [savere. ]

The Variable Settings are different for the two assay steps, so that only the
relevant variables are entered at run-time for each assay step.

Biacore T200 Software Handbook 28-9768-78 Edition AA 223



Appendix B Method examples and recommendations
B.2 Calibration-free concentration analysis

B.2

224

Calibration-free concentration analysis

Requirements and recommendations for running calibration-free concentration
analysis are provided in this method.

B.2.1  Assay steps and general settings

Blank cycles are run before the samples and are repeated every 12 sample
cycles. Assay steps for samples and blanks are connected to the same cycle

types:

™ Calibration:Free Cancentration - Main

|_oecin N e )
Start up

TR el Artsn 3t i

= 'y

[y S| 3
[Sameie] Sampie 1t s eekered |

. B [ Move s N |

[ Vot st e

—_—— 3 Move Down, [Sample]  Sample 1 time a5 erkered.  Defore [ every 10 cydes.

Analysis is performed at a data collection rate of 10 Hz (set in the General
workspace). Do not change this setting.

B.2.2  Cycle types

The cycle type for sample analysis performs a High performance injection with
a contact time of 36 seconds and a dissociation time of 5 seconds. The
dissociation time is not critical: evaluation uses only data from the association
phase. Do not use shorter contact times than 36 seconds, since the actual
contact time (which is determined by the injected volume, rounded to the
nearest pl) may differ significantly at the lowest flow rate.

Sample solution and flow rate are set as method variables. For evaluation
variables, the evaluation purpose is set to Calibration-free conc and predefined
variables MW, D(20°C), Blank and Dilution are required.
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|

Evalustion pupase:

| Calkvatorrhes conc -

e [ | [Gameacs ]

B.2.3  Variable settings

Sample cycles

Allthe variables for assay step Sample are set at run time, except for the method
variable Blank which is set to No in the method.

|

Diefine varisble handing tor each Az Siep

) Dickre ol vases o rum b
() Define o viaes in method.

® i e,

Semple | Sanple soharn

| Sample | ;MNW!
Jin Jjjseme) [Pou
o 2"

| Sample | Dtion

Thase values vl ke used by hep
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B.2 Calibration-free concentration analysis

Blank cycles
For assay step Blank, only the flow rate is set at run time. The method variable

Blank is set to Yes in the method and Sample solution to Buffer. The remaining
variables are not used and may be left blank.

® method Builder - Main =

Aseay stepr
et
lS_m\i! (73 Dirde ol vkues o e b
Bk |
——— () Dfine o vahass in method.

(3) Diefine some values inmethod and ofbers af run fime
Command | Variable | Command | Varlable
Sample | Sample sohation Sampie | Flow rate (ufmn}
Semcle | MW
Sample | D{20%0) ‘II
o —

Saumgile 1
Somple solution | +1W (Da) | D(20°C) | Blank | Dilution
Pfbw Yoy

Com ] == ] (oo ]

B.2.4  Setup Run

At run time, variables need to be assigned for assay steps Sample and Blank.
Each sample should be run at two or more flow rates: values of 5 and 100 pl/min
are recommended and are entered for one sample. Use the same set of flow
rates for each sample. Values are also required for analyte molecular weight
(MW), diffusion coefficient at 20°C (D20°C) and dilution factor (Dilution).

T Method Builder, - Variables

Assay staps

!SamE\a

Elank

Wariable values for Assap Step Sample

Sample 1
Sample solution | Flow rate (ul/min) | MW (Da) | D(20°C) | Dilution

1 sample 1 5 180000 3.9E-11 1
2 sample 1 100 150000 39E-11 1
3 sample 2 5 120000 4.3E-11 5
4 sample 2 100 120000 4.3E-11 S
*

Only flow rates are required for assay step Blank: these values must be the
same as the flow rates used for samples.
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8 Method Builder - Variables

Assay steps
Sample

Yaiiable valus for Assay Step Blank

Sample 1
Flow rate (ul/min)

B 100

B.3  CAPsingle-cycle kinetics

This method implements single-cycle kinetics using reversible capture of
biotinylated ligand on Sensor Chip CAP (supported by the Biotin CAPture Kit from
GE Healthcare). This section focuses on the method aspects required for using
the Biotin CAPture Kit. If you want to create a method for other applications
using the Biotin CAPture Kit, modify the Sample cycle definition in the CAP
single-cycle kinetics method. See Section B.10 for aspects of the method
directly related to single-cycle kinetics.

Follow the Instructions for Use supplied with the Biotin CAPture Kit before using
a new Sensor Chip CAP.

B.3.1  Assay steps
The method includes a Conditioning step run once before the start-up cycles.

® Methad Huilder - Main

[E]

I (3t
r_] Conditionsng
.. 7K Dabola [Conditionng] Condtonirg | e a5 erbered. D
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e
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Array step prepesier
Dase seftings Flecurence
Home: Condtoring [] Frepeat axsay sen wite:
e =
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Hrsay sinp pepations Furrdeen o impie:alms.
Temgorshee: 29 ]
Dudfee. A () At sresied [1 230,23
23 Random
e | seve | [Smene | Close
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B.3 CAP single-cycle kinetics

This step injects three 1-minute pulses of regeneration solution, and should
always be included at the start of an assay using a new sensor chip. The step
can be omitted if the sensor chip has been used previously.

T metnod Buflder - Main X
Cpeln ypms. Dimesgtion of snisctin cpe typm
Sargle (P ;" *
oo (Ko ] it chearadhom 8 bourd mafend
Commend | Aepert Poris |
| Capture. - Sinitings fox Fiageraation 1 ——
o = Riegereraton soksor: | Fieg soheon Method Vanabes
e @0 Torp
(@) e B,
@ e bon |
[ Fiedos
] Han vacoy sckann
] Enin wash shes ijection with: -
(] Stabdsstion perisd W
ek Sav | [Smers |
B.3.2  Sample analysis cycle for Sensor Chip CAP

The cycle definition for sample analysis with Sensor Chip CAP includes 4
injection commands:

228

General for injection of the Biatin CAPture reagent

Capture for injection of the biotinylated ligand

Sample for injection of analyte

Regeneration to remove the Biotin CAPture reagent, ligand and bound

analyte
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An extra wash with buffer after the injection is included in the Regeneration
command.
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B.4 GST kinetics

B.4  GST kinetics

The recommended method for using a GST-tagged ligand is set up with Dual
detection in General Settings. Detection settings Multi and Single are not
recommended. The method involves 5 conditioning cycles with injection of
recombinant GST (provided in the GST Capture Kit from GE Healthcare) over both
flow cells followed by regeneration:

® method Huilder - Main

[E]

[ Ovecme B Croinypms I RS Al
5T hnetics [Etew This epele i uned i he coebonng sieg.
G5T condonng ST Cinntary ryschon of 1ecombensnd GET and iegensianon.
7% Date
=] Forruwrn
Commands | Fepert Pants
|Capture. - Satings fix Caphuem |
(i | (Ko | Caphian solsion: Recomtinan 631 ] Mohod Varies
2 Contact Sel progerty ar varisble
Caphea) — LML ] Capirnn sohion
| Hegenersbon 1 = 0 : I Cortact il
L’J s o [ Flow inke fpliwan]
@ Flaws paity [
[ Fieder
] Exdin wash slier ryechen wih
[] Stabdization period: il
(s ] [ ) [Govenc. ) e

The sample analysis cycle uses two capture injections, one to capture
recombinant GST on the reference surface only (flow path setting First) and the
second to capture GST-tagged ligand on the active surface only (flow path
setting Second). A stabilization time of 180 seconds is included after capturing
the ligand on the active surface, to allow for dissociation of any weakly bound
components. The sample is then injected over both surfaces. This approach
provides a reference surface that mimics the active surface with respect to
occupancy of the anti-GST capturing sites.
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Cycle types

Description of selected ¢

GST kinetics
GST conditioning

Cornmands | Report Points

Thiz cycle iz uzed in sal
Containz injection of rec
regeneration.

The recombinant GST i
fusion protein is injecte:
over bath flow paths,

3= New
7< Delete

(\ Capture )
ETliN )

Sample 1
Fegeneration 1

\

Settings for Capture 1

Capture solution: | Recombinant GST

Contact time: [2]
Flow rate: [pl#mmin]
.
popate (e 9D
——
[] Predip

[[] Estra wash after injection with:

1
[ e

[] Stabilization periad:

Cycle types

Description of selected

GST kinetics
GST conditioning

Cornmands | Report Points

Thiz cycle iz uzed in za
Containz injection of rec
regeneration.

The recombinant GST i
fusion protein is injecte
over both flow paths.

(
ample

Fegeneration 1

Settings for Capture 2

Capture solution: |GST fusion protein

Contact time: [2]

Flow rate: [pl#mmin]
Flows path: ‘.
[] Predip

[[] Estra wash after injection with:

o)

Stahbilization periad:

This method is set up for kinetic analysis but can be adapted for other assays.

Note: If you change the detection setting to Multi, you will need to include
additional capture injections for the active surfaces in flow cells 3 and 4.
Do not use detection setting Single without removing the first capture

injection.
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B.5 Inject and Recover

B.5 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 0.5% trifluoroacetic
acid, while the second performs the sample injection and recovery operation.

T method Huilder - Main
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[rpe ]
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= S .
(Gem ] (e | . -
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O s 112223
) Random
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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).
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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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B.6 Kinetics heterogeneous analyte

B.6  Kinetics heterogeneous analyte
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.

E)
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B.7 L1 liposome capture
The recommended method for liposome capture on Sensor Chip L1 uses one
conditioning cycle consisting of two injections of 40 mM octylglucoside, followed
by three start-up cycles using a dummy sample before the actual samples are
run.

% Method Auilder - Main
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a
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234 Biacore T200 Software Handbook 28-9768-78 Edition AA



Method examples and recommendations Appendix B

B.8 LMW kinetics and LMW Screen

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.

 Method Builder - Main

- il antlings
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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).

£
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B.8 LMW kinetics and LMW Screen

236

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 B.8. 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.
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B.9 LMW single-cycle kinetics

This method combines functions for working with low molecular weight

analytes (Section B.8) with the Sample command for single-cycle kinetics
(Section B.10).

B.10 Single-cycle kinetics

The Biacore method for single-cycle kinetics uses the sample command type
Single cycle kinetics with 5 sample concentrations per cycle. Note that with this
command type, the evaluation purpose is fixed as Kinetics/Affinity and the
number of predefined variables for sample concentration corresponds
automatically to the number of sample concentrations per cycle. The
predefined variables cannot be deselected.

% methad Huilder - Main

[ Ovemn [ Coele ypms Cimsrgption of st cycin typm
preTy Ther cpcte 2 uned n sample thepe, and combol sample Mepe i uted]
..... St ‘m‘ |r|mm':ame-:mmm|wm
[Kveen ] ey by i e
- iy = L utable lor devel "
(G vern it Some lable.
Command: | epart Ponts
|Eaptre - g HEL L e
R c Ty fl5ne cycle kinstce R iethexd Vanables | Evshaton ' ansties |
e e [
[ Sanplo 1 ) e
| Fregenerstion 1 @ Concantrations pas cycde | »
| Findlred yaslin:
Contact 120
3 = Lo Hame: Vikos tm
Dissocsntme 600 | ) [=1 Mw Ko
[= Core 1) Mo
Flows st 13| fptean] Etw\:la Bumenc
. 1 ] Come 3] Hourrmer:
oo L. | [ Conc ) Hurnese
L Extin winch alten it { - U
[ Stablzahon it [_im Wi e
-
Heg Save Savehi. |

Biacore T200 Software Handbook 28-9768-78 Edition AA

237



Appendix B Method examples and recommendations
B.10 Single-cycle kinetics
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