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1 Introduction

About this chapter

This chapterintroduces the Biacore™ Insight Evaluation software.

1 Introduction

Biacore Insight Evaluation software is a software package for evaluation of Biacore
results stored in a Biacore Insight database. The software is included with Biacore
systems that store the results directly in a Biacore Insight database, and can import
result files from some other Biacore systems.

In this chapter
Section See page
1.1 About this manual 6
1.2 Important user information 7
1.3 Glossary 8
1.4 Scope of Biacore Insight Evaluation software 11
1.5 Data storage and management 15
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1 Introduction
1.1 About this manual

1.1 About this manual

Purpose of this manual

The Biacore Insight Evaluation Software User Manual provides a full description of how
to use the Biacore Insight Evaluation software for evaluation of results obtained from
label-free interaction experiments using Biacore systems.

Note: In general, screen illustrations in this User Manual show examples from runs
using the Biacore 8K or Biacore 8K *systems. The detailed appearance may
vary for runs from other Biacore systems.

Software version

The information in this User Manual applies to version 4.0 of Biacore Insight Evaluation
software and to extensions available with that version, except for the GxP extension
which is described in the separate Biacore Insight GxP Handbook 29312548.

Typographical conventions
Software items are identified in the text by bold italic text.
Hardware items are identified in the text by bold text.

In electronic format, references in italics are clickable hyperlinks.

Notes and tips
Note: A note is used to indicate information that is important for trouble-free and
optimal use of the product.
Tip: A tip contains useful information that can improve or optimize your proce-

dures.
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1.2 Important userinformation

1.2  Important user information

Prerequisites

The use of Biacore Insight Evaluation software requires a Microsoft ® SQL Server ©
database installed according to the instructions in the separate Biacore Insight Data-
base Installation and Management Guide 29287249. Avalid Cytiva eLicense is also
required. Handling of eLicenses is described in the separate eLicensing Guide
29287250.

A system administrator familiar with management of Microsoft SQL Server databases
isrequired for database installation and management. Familiarity with SQL Server
databasesis not required for operation of Biacore Insight Evaluation software.

In order to use Biacore Insight Evaluation software, you must have a general under-
standing of the use of a personal computer running Microsoft Windows ® in the version
provided with your product.
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1.3

Glossary

Biacore terminology
Terms used in work with Biacore Insight Evaluation software are explained in the

following table.

1 Introduction
1.3 Glossary

Absolute The magnitude of the SPR signal measured from the detector
response baseline.

Adjustment for Adjustment of the sample response for changes in the
controls surface activity during the course of an experiment, by

normalizing with respect to control sample responses meas-
ured atintervals.

Analysis cycle

Asequence of injections of liquid over the sensor surface. A
cycle can be repeated as many times as required during the
course of an experiment.

Analyte

The analyte is the interaction partner in solution, thatis
injected over and interacts with the ligand on the sensor
surface.

Note:

The analyte is not necessarily the object of the experimental
investigation. For example, an antibody screening experiment
may be set up where different antibodies are attached to the
sensor surface as ligands, and challenged with antigen
injected in solution as analyte. In this case, the object of the
investigation is the ligand.

Association
phase

The phase of an analysis cycle where analyte is injected over
the sensor surface and (potentially) binds to the ligand.

Baseline

The response level from which sample responses are meas-
ured. A baseline is automatically set before each injection in
an analysis cycle: baselines may be set at other pointsina
sensorgram if required.

Binder prediction

Analysis of fragment binding screen using machine learning.

Blank subtraction

Subtraction of the response from a blank sample (usually
buffer) from that from a test sample, to eliminate compo-
nents of the response that are common to both samples.

Capture

Attachment of ligand to the sensor surface by high affinity
binding to animmobilized capturing molecule. Attachment by
captureis normally reversible.
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1.3 Glossary

Capturing mole-
cule

A molecule that is permanently attached to the sensor
surface with the purpose of capturing ligand by high affinity
binding.

Channel Asingle path for liquid flow over the sensor surface.

Dataset Theresults of one or more runs, opened for evaluation in one
evaluation session.

Dissociation The phase of an analysis cycle immediately following the

phase association phase, when buffer flows over the sensor surface
and any bound analyte may dissociate spontaneously.

ECsg Half-maximal effective concentration, a measure of the
potency of a drug.

Enhancement Asecondary analyte injected after the main analyte, intended

molecule to enhance the response and/or specificity of the first analyte
binding.

Flow cell Theregion of a channel where detection occurs. Different

systems have different flow cell arrangements and options.

Immobilization

Permanent attachment of ligand or capturing molecule to the
sensor surface, normally by covalent coupling.

Ligand

Theligandis the interaction partner attached to the surface.
Attachment may be through covalent coupling (immobiliza-
tion) or high affinity binding to an immobilized capturing
molecule (capture).

Note:

Use of the term ligand in Biacore contexts does not imply that
the molecule is a ligand for a cellular receptor.

Parallel flow

Aflow pattern where liquid flows through multiple channelsin
the same way and at the same time.

PLA

Parallel Line Analysis (also called Parallel Line Assay), a
method for determining the potency of adrugrelativetoa
reference standard.

Quality prediction

Analysis of fragment affinity screen using machine learning.

Reference
subtraction

Subtraction of the response from the reference surface from
that from the active surface, to eliminate components of the
response that are common to both surfaces.

Reference surface

The sensor surface in the flow cell used as areference.
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1.3 Glossary
Regeneration The act of removing all non-covalently attached material from

the sensor surface (usually by injection of a regeneration solu-
tion) in preparation for the next analysis cycle.

Relative response | The magnitude of the SPRsignal relative to a chosen refer-
ence point (usually the baseline before sample injection).

Resonance unit The unit of measurement for the SPR response. As a rough
(RU) approximation, 1 RU is equivalent to a changein protein
concentration of 1 pg/mm? on the surface of Sensor Chip
CMB5. This equivalence varies with different analytes and
different sensor chip types.

Report point A point measurement of the response at a specified time on
the sensorgram. The response is calculated as the median
response over a short window (typically 5s), centered on the
specified time point.

Note:

Median response values are used in Biacore Insight Evaluation
software. Average values are used for report points in some
other Biacore systems.

Sensor chip A gold-covered glass slide to which one of the interactants
(the ligand) is attached.

Sensor surface The surface of the sensor chip on which the interaction being
studied takes place.

Sensorgram A graph of response against time during one analysis cycle.
Normally, sensorgram refers to a single graph from one
channel, either a single flow cell (reference or active) or the
difference between flow cells (reference-subtracted).

Serial flow Aflow pattern where the same liquid flows through two or
more flow cells, one after another.

SPR Surface plasmon resonance, the detection principle used in
Biacore instruments.
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1.4 Scope of Biacore Insight Evaluation software

1.4  Scope of Biacore Insight Evaluation software

Intended use

Biacore Insight Evaluation software provides tools for evaluating results of label-free
interaction analysis experiments, stored in a Biacore Insight database. Runs from
systems that store the results in a Biacore Insight database may be evaluated directly.
Results stored in.blr files must first be imported to the database.

Biacore Insight Evaluation software is the only option provided by Cytiva for evaluation
of results from systems such as Biacore 8K and Biacore 8K*, which store the results
directly in the Biacore Insight database. Other Biacore systems are supplied with a
system-specific evaluation software, and Biacore Insight Evaluation software provides
an alternative environment for evaluation of these results. The functionality offered by
Biacore Insight Evaluation software and the system-specific evaluation software may
not be fully equivalent, and Biacore Insight Evaluation software is most useful for users
who want to evaluate results from different systems in a common environment.

NOTICE

Even when nominally equivalent functions are provided by Biacore
Insight Evaluation software and evaluation software from other
Biacore systems, the exact results of the evaluation can differ. This
is due to differences in the way the data is handled, for example:

* Sensorgramdisplay in Biacore Insight Evaluation software uses
asmoothing algorithm that can eliminate spikes in the sensor-
gram.

* Report pointsincluded in result files (.blr) are ignored when the
files are imported to the Biacore Insight database. Report points
set in Biacore Insight Evaluation software may not be equivalent
tothoseinthe.blrfile.

* Report points are calculated as the median value in the report
point window in Biacore Insight Evaluation software, but as the
average value in most systems that store results in.blrfiles.

Exercise caution in comparing results between Biacore Insight
Evaluation software and system-specific evaluation software.

Software extensions

Biacore Insight Evaluation software is provided as a basic package with optional exten-
sions for specialized functionality. The basic software and extensions are licensed
separately. In order to access the functionality in a specific extension, the following
requirements must be met:

e There must be anelicense available for the extension.

* The extension must be activated in the software when the user logs in (see Section
2.1 Starting the Biacore Insight Evaluation software, on page 21).
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1.4 Scope of Biacore Insight Evaluation software

Currently available extensions are summarized in the table below. The version number
refers to the Biacore Insight Evaluation software version.

Extension Functionality Available

fromversion

Extended Screening & Predefined methods for evaluation 1.0
Characterization of fragment screening runs.

Functionality optimized for
screening of low molecular weight
compounds.

Additional interaction models for
kinetic and affinity analysis.

Concentration & Support for concentration meas- 2.0
Potency urements using calibration curves.

Support for PLA (Parallel Line Anal-
ysis) and ECgq (half-maximal effec-
tive concentration) determination.

GxP' Support forworkin regulated envi- | 2.0
ronments. GxP functionality is

described in the separate Biacore
Insight GxP Handbook 29312548.

Epitope Binning Support for set up and evaluationof | 3.0
epitope binning experiments.

Data Integration Support for data exportin JSON 3.0
and XML format.

Biacore Intelligent Anal- | Support for evaluation of Binding 4.0

ysis Level Screens and Affinity screens

using prediction models.

T The GxP extension is not available to users who do not have a GxP role assigned to them by the
database administrator. See the Biacore Insight Database Installation and Management Guide
29287249 for more information.

This User Manual describes all functionality, except for GxP support, which is described
in the separate Biacore Insight GxP Handbook 29312548. Functions that are restricted
to an extension are stated as such.

Support for different Biacore systems

The current version of Biacore Insight Evaluation software can be used to evaluate data
from the following Biacore systems:

Version

Biacore 8K and 1.00r later Full functionality
Biacore 8K*
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1.4 Scope of Biacore Insight Evaluation software

System Version Support’

Biacore T200 1.0 or later Limited functionality (see
below)

Biacore S200 1.0 orlater Limited functionality (see
below)

1 Support refers to evaluation of result files from interaction analysis experiments. Results from
ligand immobilization runs and from maintenance and service tools are handled in the Control
Software for the respective systems.

Result files (.blr) from Biacore T200 and Biacore S200 systems must be imported into
the Biacore Insight database in order to be evaluated. Evaluation files (.ble) cannot be
imported.

The following limitations and adaptations apply to evaluation of result files from

Biacore T200 and Biacore S200 systems in Biacore Insight software:

* Importis not possible for all files. A message describing the reason is shown in such
cases.

* Some applications supported in the Evaluation Software for Biacore T200 and
Biacore S200 systems are not supported in Biacore Insight software.

* Injections of type InjectAndRecover are not supported.

* Injections of type Merged injection are supported but are treated as simple
Analyte injections.

* Injections of type Sample are treated as Analyte injections.

* Biacore Insight software treats all samples in assay steps with purpose Control as
positive controls. The assay step purpose Controlis changed to Analysis and the

samples are set to positive controls. The control status for samples can be edited in
the Variables table.

* Keywordsin theimported file that are not available as predefined variables in
Biacore Insight evaluation are imported as user-defined variables.

* Predefined evaluation methods can be applied to imported results and will be
executed as far as possible. However, some evaluation items may be missing or
incomplete due to differences in the flow cell layout between different systems.

Note: Screenshots in this manual show evaluation of runs from a

Biacore 8K or a Biacore 8K *system unless otherwise stated. Detailed
appearance may vary for data from other Biacore systems.

Functionality matrix

The table below lists the functionality of Biacore Insight Evaluation software in relation
to functions that are available in the system specific Evaluation Software for one or
more supported systems.
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1.4 Scope of Biacore Insight Evaluation software

Function Biacore Insight
Evaluation software
Sensorgram display v
Solvent correction
v
Plot tools, including ranking and cut-off selection v
Kinetics and affinity analysis \/
Affinity in solution X
Fragment screening tools v 12
Thermodynamics analysis X
Concentration analysis (calibrated) NE
Calibration free concentration analysis (CFCA) X
Immunogenicity tools X
Sensorgram comparison %
Epitope binning NE

1 Requires the Extended Screening & Characterization extension.
2 Requires the Machine learning extension.

3 Requires the Concentration & Potency extension.

4 Requires the Epitope Binning extension.
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1.5 Datastorage and management

Introduction

All data handled by Biacore Insight Evaluation software is stored in a local or network
Microsoft SQL Server database, referred to as Biacore Insight Evaluation Database.
Instructions for installing and managing the database are given in the separate Biacore
Insight Evaluation Database Installation and Management Guide.

Data stored on a network is accessible to all users of the Biacore Insight Evaluation
software subject to restrictions imposed by the Biacore Insight GxP functionality. Data
stored locally may be accessible from other computers depending on local IT policies.

Results from Biacore 8K systems are stored directly in the database. Results from
other Biacore systems must be imported to the database before they can be evaluated
with Biacore Insight Evaluation software.

Note: If multiple users work on the same data at the same time, the user who first
saves changes can save the item with the original name. Other users must
save their changes as a new item, using Save as.

Data organization

Datais organized in folders in the database. All runs, evaluations, and user-defined
evaluation methods (collectively referred to as database objects) are stored in user
folders. Storing user-defined objects directly under the root folder is not recom-
mended.

The folder structure is displayed in the left-hand panel in appropriate workspaces, with
the contents of the selected folder in the main panel. Details of selected items are
shown to theright.

Biacore™ Insight Evaluation Software

Create new evaluation  Open existing evaluation

2.solec vluation method

Selectruns from mutiple foiders show v | ems 18018 .
o ” B Selected runs in order

v ® Root Name Status  Date modified|

Antibody screen 31/01/2017 13:11:48 [x]
& External projects Antibody screen 10/07/2017 13:24:15 Ready 10/07/2017 13:
< Methodolos . i 4 56 B 7168 Path Root\Training assignments\Francis\Runs
= 8y mmobilization 14/02/2017 16:56:28 Ready ~ 14/02/2017 16: \antibody screen 311012017 1311:48
> & Project AG437 i 111 i N
i Antibody screen 31/01/2017 13:11:48 Aborted  31/01/2017 13: D ’
& Project B1489 Antibody screen 2016-09-13 10:39:40 Ready  13/09/201621:
v @ Training assignments Regeneration scouting 2016-09-12 15:03:22 Ready ~ 13/09/2016 02:
& Anna PH scouting 2016-09-12 14:41:51 Ready ~ 13/09/201600x
v % Francis Buffer scouting protein screen with ABA 2016-09-01 14:08:15 Ready ~ 01/09/2016 14
& Evaluations Kinetic screen 2016-06-03 16:10:10 AL Ready  03/06/2016 21::
& Methods
& Martin
& Olof
« >
—a
;o i 3 [ 3 e Show more Select evaluation method
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1.5 Datastorage and management

Select Show more in the contents panel to show additional details including action
buttons for exporting and removing objects from the database.

Note: All folders and objects in the database are accessible to all users unless
restrictions are implemented through IT policies or GxP restrictions.

Time stamps

Time stamps are created as local time on the computer where the stamped operation
is performed, and displayed with an offset to local time in a different time zone (for
example, a run performed at 15:00 EST will be shown as 12:00 PST).

Managing database objects
Manage objects in the database according to the instructions in the following table.

Operation Instruction

Move object Drag the object from the list in the main panel of the work-
space to a different folder in the left-hand panel.

Rename object Click twice on the object name in the main panel of the work-
space to highlight the name and enter a new name.

Note:
Click twice with a longer interval than double-clicking.

Remove object 1. Choose Show more in the main panel of the workspace.

2. Scrollto therightif necessary.

3. Choose ® Remove inthe Action column.

Note:

The Remove button may not be visible depending on the data-
base security settings. See the Biacore Insight Database Instal-
lation and Management Guide for details.

Exportasingle 1. Choose Show more in the main panel of the workspace.

object o
2. Scrolltotherightif necessary.

3. Selecte Exportinthe Action column.

Thefile is exported in a proprietary format intended forimport
toanother Biacore Insight database.
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Operation Instruction

Export multiple 1
objects

1 Introduction
1.5 Datastorage and management

. Selectafolder or perform a search to define the objects to

be exported.
All objects shown on the current page will be included in
the export.

Choose Show more in the right-hand panel of the work-
space.

Click Export objects, and select whether you want all
objects in the same folder, or if you want the folder struc-
ture to be preserved.

Thefiles are exported in a proprietary format intended for
import to another Biacore Insight database.

Tip:
Use the search function to export objects of different types

(runs, run methods, evaluations, evaluation methods) in a
single operation.

Import object (s) 1.

Navigate to the destination folder in the database.

Select '0 Import from the icons at the bottom of the
panel.

Select file(s) to import. Result files from Biacore T200 and
Biacore S200 and files exported from a Biacore Insight
database can be imported.

Managing folders
To manage folders, right-click on the folder in the left-hand panel or use the icons at
the bottom of the panel.
Operation Icon Comments
Add folder — Enter the name for the folder.
-
Rename folder — Enter the new name for the folder.
-,
Removefolder | _ g You cannot remove a folder that contains subfolders
WF; | orotherobjects.
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Operation

Import

1 Introduction
1.5 Datastorage and management

Icon Comments

. Use this function to import result files from
b;’ Biacore T200 and Biacore S200 and files exported
from a Biacore Insight database to the current folder.

Refresh

e Refreshes the display.

Searching for database objects

To search for objects in the database, enter a search termin the Search field. Search
terms are not case-sensitive. Enclose phrases containing spaces in single or double

quotation marks to search for the entire phrase (for example, searching for new evalu-
ation will find both new and evaluation, but searching for "new evaluation" will find

only the complete phrase new evaluation). Choose the appropriate search criteria,

then click #© Search. The available criteria may vary according to the type of object
selected. You can restrict the search according to multiple criteria:

Type

Search for

Parameter

Runs

Description

Finds runs with the search term in the name.

Ifyou areinthe Create new evaluation, 1.
Select runs workspace, you can select runs
from the searchresult.

Run methods

Finds immobilization and analysis methods with
the search terminthe name.
Note:

Immobilization and analysis methods cannot be
opened in Biacore Insight Evaluation software.

Evaluations

Finds evaluations with the search termin the
name.

Ifyou areinthe Open existing evaluation
workspace, you can open an evaluation from the
searchresult.

Evaluation
methods

Finds evaluation methods with the search term
inthe name.

Ifyou areinthe Create new evaluation, 2.
Select evaluation method workspace, you
can select an evaluation method from the
searchresult.
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Type Parameter

Search
within

Description

1 Introduction
1.5 Datastorage and management

Description

Finds objects where the object name or the
description contains the search term.

name and
Ligand

Finds objects where the object name or the
name of the immobilized molecule contains the
search term.

Note:

For runs that use captured ligand, searching for
Ligand will find the capturing molecule.

Solution

Finds objects where the object name or the
name of the Solution parameter in any
command (including Capture commands)
contains the search term.

Regulated
procedure

Finds objects where the object name contains
the search term, or the object is derived from a
regulated procedure with a name that contains
the search term.

This option is only available when the GxP exten-
sionis active.

Filteron Date

Finds objects modified in the specified date
range.

Users

Finds objects modified by any of the specified
user(s).

Instrumentid

Finds results and evaluations containing data
from the selected instrument(s). Select the
instrumentid(s) from the list that appears when
this option is checked. The listincludes all
instruments that have been used for runsin the
current database.

Note:

Evaluations may contain data from more than
one instrument.

Selected
folderand
subfolders
only

Searches only the selected folder and
subfolders. If this optionis not selected, the
search is performed on the whole database.
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2  Overview of Biacore Insight
Evaluation software

About this chapter

This chapter provides a general description of the Biacore Insight Evaluation software.

Details of specific evaluation tasks are given in following chapters.

In this chapter
Section See page
2.1 Starting the Biacore Insight Evaluation software 21
2.2 Opening runs for evaluation 24
2.3 Evaluation workflow 27
2.4 Evaluation settings 29
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2.1 Starting the Biacore Insight Evaluation software

2.1  Starting the Biacore Insight Evaluation software

Introduction

The Biacore Insight Evaluation software may be run on any computer that is connected
toan appropriate database, provided that a valid license is obtained. The software does
not require connection to a Biacore instrument.

Oneinstance of the Biacore Insight Evaluation software can process one data set
(derived from one or several runs). To evaluate multiple data sets at the same time,
start multiple instances of the software.

Procedure

Follow the steps below to start the Biacore Insight Evaluation software:

Step Action

1 Start the Biacore Insight Evaluation software.
Result:
Thelogin dialog is displayed.

Biacore” Insight Evaluation Software

Biacore Insight Evaluation Software User Manual 29287248 AE 21



2 Overview of Biacore Insight Evaluation software
2.1 Starting the Biacore Insight Evaluation software

Step Action

2 Make sure that the correct license server, database, and software exten-
sions are selected.’

Awarning symbol e next tothe Selected extensions listindicates that
the connection to the license server has not been specified or has been lost.

Clickthe penicon 4 next to Selected extensions to specify the server
details and select extensions.

Biacore” Insight Evaluation Software

Cannect

Available Licenses

Enter the license server name and click Connect. Contact your system
administrator if you need assistance.

3 Select the software extensions you wish to use.
4 Click Close when you have entered the details.
5

Clickthe penicon 4 next to Database to change the selected database.
Contact your system administrator if you need assistance.’

Biacore” Insight Evaluation Software

Comnect  Clear

Note:

If you create a connection to a database that has not previously been
accessed from this computer, click Connect then Save to establish and save
the connection before closing this dialog.

Biacore Insight Evaluation Software User Manual 29287248 AE 22



2 Overview of Biacore Insight Evaluation software
2.1 Starting the Biacore Insight Evaluation software

Step Action

6 Enter your Windows account credentials as User id and Password.
Note:
Biacore Insight Evaluation software does not support Windows Fast User
Switching.

7 Click Login.
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2.2 Openingruns for evaluation

2.2 Opening runs for evaluation

Introduction
This section describes how to open runs for evaluation.

Runs are opened for evaluation together with an evaluation method, which defines
procedures that will be applied automatically as far as possible (see Chapter 17 Evalua-
tion methods, on page 278 for details). This allows evaluation to be standardized for
runs of the same type by applying the same evaluation method.

Multiple runs from the same type of Biacore system can be evaluated together as a
single data set. Runs from different system types cannot be evaluated together.
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Creating new evaluations

Follow the steps below to create a new evaluation.

Note: Creating a new evaluation will close any current evaluation. Start additional
instances of the software if you want to perform several evaluations at the
same time.

Step Action

1 Select Create new evaluation at the top of the workspace and go to Select
runs.

2 Navigate to the required folder and choose the run(s) to be evaluated. Use
Shift-click or Ctrl-click to select adjacent or non-adjacent runs respec-
tively.

Result:
Theruns are added to the Selected runs in order pane.
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2.2 Openingruns for evaluation

Step Action

Note:
If multiple runs are selected, the runs will be opened in the order listed in the
Selected runsinorder pane.

3 To open multiple runs from different folders in the same session, select
Select runs from multiple folders. If this option is not selected, the
Selected runs in order list will be cleared whenever you navigate away
from the current folder.

4 Choose Select evaluation method (alternatively double-click on the runin
the previous step).
Result:
The workspace lists evaluation methods.

5 Choose either User defined or Predefined.

User defined methods are custom evaluation methods created by users, and
may be stored in any folder in the database. Predefined methods are stored
in areserved location outside the database, and do not appear in any data-
base folder.

Select the method you want to use.

6 Click Open (alternatively double-click on the method in the previous step).
Result:

The data setis opened and the selected evaluation method is applied to the
data.

For evaluation of multiple runs, the order in which files are opened has no effect on the
evaluation results except for the run identification numbers. You can use the arrow
iconsin the Selected runs in order pane to adjust the order if desired, for example, to
maintain consistent run numbering between different sessions.

Note: You can only select a single evaluation method. The method will be applied
to the whole data set opened in the session.

You cannot add runs to an already open evaluation session.

Opening existing evaluations

To open saved evaluations, choose Open existing evaluation at the top of the work-
space and navigate to the required evaluation. Evaluation methods cannot be applied
to existing evaluations.

Evaluationitems

Evaluationis carried out in evaluation items. There are five basic item types (see also
Section 3.1 Overview of the Home workspace, on page 34):
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Sensorgram Used for sensorgram display and presentation.

2 Overview of Biacore Insight Evaluation software
2.2 Openingruns for evaluation

Item name Description

Plot Used for plot-based evaluation such as screening and
ranking, and for PLA and ECgy determinations.

Concentration Used for evaluation of concentration measurements.
Epitope binning Used for evaluation of epitope binning experiments.
Kinetics and Used for evaluation of interaction kinetics and affinity.
affinity’

1 Items are provided for evaluation of kinetics and affinity separately as well as in combination.

An evaluation session may hold any number of items of each type.

Initial display

Theinitial display when a new evaluation is created is determined by the content of the
method according to the table below:

Ifthe evaluation method
contains...

Solvent correction

Initial display

The solvent correction workspace will be displayed
first. Any remaining items in the method are created
when solvent correction is applied or cancelled.

Evaluation items

The method definition defines which evaluation item
should be displayed first (see Chapter 17 Evaluation
methods, on page 278).

Neither solvent correction
nor evaluation items

The Home workspace is displayed.
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2.3 Evaluation workflow

Introduction

Runs are always opened for evaluation together with an evaluation method. When the
method is appropriate to the purpose of the experiment, most or all of the evaluation
procedure will be accomplished automatically (see Chapter 17 Evaluation methods, on
page 278).

This section summarizes the general workflow for further evaluation.

Workflow summary

Stage  Description

1 Open the data to be evaluated.

2 Prepare the data as necessary by setting channel or flow cell status,
adding or editing variables, creating report points, and applying solvent
correction.

3 Create evaluation items as required. Use the Select sensorgrams panel

if you want to change which sensorgrams are included in the evaluation
(see Workspace settings, on page 30).

4 Create an evaluation method if you want to apply the same evaluation to
other data sets.
5 Save and export the results as required.

Evaluation navigation bar

Created evaluation items are displayed in the evaluation navigation bar, above the
evaluation workspace. Click on an item tab to navigate to that item, or click the Home
tab to navigate to the home workspace.

QC-Sensorgram Vv QC-Baseline v QC -Binding to reference v Evaluation - Kinetics o Home v

The drop-down menu on each item holds options to Remove, Rename or Clone.
When the itemis cloned, an exact copy of the item is created. The cloned item s inde-
pendent and does not maintain synchronization with the original item. New items can
be created via the drop-down menu on the Home tab.

Functions for settings and preparations, creation of evaluation method and result
export are displayed as a tab to the far right in the navigation bar. The tab displays the
latest active function.
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2.3 Evaluation workflow

Updating items
Whenever changes are made to evaluation settings that may affect existing items (for
example, changes to a report point definition or global exclusion of sensorgrams),
existing items may be flagged with a warning symbol on the item tab if there is a risk
that the item may be affected by the change. Some items may be updated directly.

Create new evaluation  Open existing evaluation  Evaluation -

Sensorgraml { v Plot1 & v

Flagged items are recalculated when they are reselected. Examine the updated items
in relation to the changed settings to determine what has been changed (for example,
ifareport point usedin a plot is deleted, the plot will be updated to use a different
report point).

Note: Updates will be applied automatically when the evaluation is saved or
exported. Examine all items that are flagged with the warning symbol for
unexpected changes before saving or exporting the evaluation.
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2.4  Evaluation settings

Introduction

Settings in the evaluation workspace are controlled in general at three levels:

The Settings panel at the left of the workspace controls settings that apply to the
whole evaluation item.

The layout of the workspace is controlled by workspace layout functions.

The panel toolbar at the right-hand side of each panel in an evaluation item controls
settings that are applied to the panel or its contents.

Note: Panels within an evaluation item provide different views of the same
data. Some settings that are applied to selected contents of a panel will
also affect the contents of other panels.

o o |

Part Function

1

Workspace settings

2

Workspace layout functions

3

Panel toolbar
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2 Overview of Biacore Insight Evaluation software
2.4 Evaluation settings

The main features of workspace settings are described in the table below.

Setting Description

Settings

Click the Settings header to expand or collapse the Settings
panel.
Details of the settings are specific to different evaluation

items, and are described in the respective evaluation item
chapters.

Selectsensor-
grams

Click the Select sensorgrams header to expand or collapse
the Select sensorgrams filter.

Use Select sensorgrams to choose which sensorgrams to
include in the evaluation. Add or remove checkmarks for the
filters asrequired.

Workspace layout functions

The layout of the workspace can be customized, to increase focus on the elements that
are most relevant for the current evaluation.

Layout
function

Panel
buttons

Description

Use the buttons at the bottom of the Settings panel to show or
hide panelsin the evaluation item.

Note:

When thumbnails are hidden, they are replaced by buttons which
allow the data groups to be selected even when the thumbnail
content is not visible.

Divider lines

The size of visible panels can be adjusted. Drag the divider lines
between panels to adjust the panels’ width or height.

Layout
manager

Click Open layout manager to access a tool for rearrangement of
panelsin the evaluation item. Drag and drop the panelsin the grid
to their desired positions. Empty positions in the grid are ignored.

The button Default layout resets the layout settings to those of a
newly created item, in terms of panel visibility (show/hide), position
and size.

Click Apply and close to apply changes.
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function

2 Overview of Biacore Insight Evaluation software
2.4 Evaluation settings

Description

window

Panelin new

7
Clickthe EJ symbol at the top of a panel toolbar to open a copy of
the panelinanew window.
The new window maintains synchronization with the rest of the

evaluation item and can for example be moved to a second monitor,
if available.

General panel toolbar settings

Settings that are common to several different panels are described in the table below.
Settings that are specific to certain panels are described in the chapters dealing with
the respective evaluation items.

Setting Description

Q Settinas Specific to different panel types and evaluation items.
ng Described in the respective evaluation item chapters.
Enables display zooming in the panel. Drag with the
@Zoom mode pay 9 P . 9 .
mouse to enlarge a selected portion of the panel display.
Double-clickin the panel torestore the previous zoom
level.
I selectarea Enables selection by dragging over an area with the
mode mouse. All curves or points that are partially or wholly
enclosed in the area will be selected.
’w Enables panning.
Pan mode
R Restores the display to the default zoom factor and
¥ u Zoom out max . L
panning position.
® Deselects all selected points or curves in the panel.
Deselectall

Copying panel content

Content from most panels can be copied to the Windows clipboard using the Copy
options from the right-click menu.
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Panel
type

Graphical
charts

2 Overview of Biacore Insight Evaluation software
2.4 Evaluation settings

Copy function

The chartis copied at the current zoom setting to the clipboard as a
graphical object. The Copy graph option copies the chart as
displayed. Most charts can also be copied as small, medium and
large images that use fixed proportions.

Tables

Selected rows are copied to the clipboard in tab-separated format.
The table header rowisincluded in the copied data.

In addition, graphical charts can be saved in Enhanced Metafile (. emf) or Portable

Network Graphics (. png) format using Save as from the right-click menu. Curve coor-

dinates from applicable charts (e.g., sensorgrams and affinity plots) can also be
exported as numerical data in tab-separated text format, using Export curves from
the right-click menu.
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3 Evaluation Home workspace

About this chapter

This chapter describes the Settings and preparation, After evaluation, and Export
to functions in the Home workspace of the Evaluation Software. New evaluation
items are described in the following chapters.

In this chapter
Section See page
3.1 Overview of the Home workspace 34
3.2 Properties 37
3.3 Variables 39
3.4 Curve markers 43
35 Report points 45
3.6 Prediction models 50
3.7 Solvent correction 55
3.8 After evaluation 56
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3.1 Overview of the Home workspace

3.1 Overview of the Home workspace

Introduction

This section gives an overview of the Home workspace. The various tools are described
in the sections that follow.

Overview of evaluation tools

Use the functions in the Home workspace for examining and modifying data proper-
ties, creating evaluation items, exporting evaluation results and saving evaluation
methods. The table below gives a brief overview of the functions. More details are
provided in the following sections.

S LU SRR Rree—

—— =—
Reparn pais Spruaps Maing Bl pressetnion
R [ Y —— a
FR) wsvtenacon B v i [ sonine

Toolname Description

Settings and preparation

Properties Displays the properties of the current data set, and allows
certain properties relating to the sensor surface to be

ﬁ edited for the evaluation session (see Section 3.2 Proper-
ties, on page 37).

Variables Displays a table of variable values. The values can be
edited and user-defined variables can be added (see

Section 3.3 Variables, on page 39).

Curve markers Manages curve markers, used for identifying sensor-
grams and samples of interest. Curve markers are carried

over between evaluation items so that samples of
interest can be followed between items.

Report points Defines report points for measuring the response at set
times on the sensorgram (see Section 3.5 Report points,

on page 45).
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3 Evaluation Home workspace
3.1 Overview of the Home workspace

Solvent correction Evaluates and applies solvent correction (see Chapter 4
Solvent correction principles and application, on page

7

Prediction models Lists and describes existing prediction models, and what

application they are linked to. It also permits creation of
new models (see Section 3.6 Prediction models, on page
50).

New evaluationitems

Sensorgram Creates asensorgramitem (see Chapter 5 Sensorgram

items, on page 71).

Plot Creates aplotitem (see Chapter 6 Plot items, on page
90).

Concentration Creates an item for evaluating concentration measure-

ments (see Chapter 7 Concentration measurement, on
page 158).

This option is available if the Concentration & Potency
extensionis active.

Epitope binning Creates an item for evaluating epitope binning.

I.'— This optionis available if the Epitope Binning

- extension is active.
Kinetics and affinity | Createsanitem for evaluating affinity and kinetics in the
sameitem’ (see Chapter 9 Kinetics and Affinity items, on

page 208).
Kinetics Creates an item for evaluating kinetics only' (see Chapter
9 Kinetics and Affinity items, on page 208).
Affinity Creates an item for evaluating affinity only’ (see Chapter

9 Kinetics and Affinity items, on page 208).

After evaluation
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3 Evaluation Home workspace
3.1 Overview of the Home workspace

Create evaluation Saves the settings and items in the current evaluation
method session as an evaluation method (see Chapter 11 Evalua-
@ tion methods, on page 278).
This option is not available for evaluation of regulated
procedures, runs, and evaluations.
Show audit trail Displays the audit trail for the current evaluation.
™ This option is available when the Insight GxP extension
2 packageis active, and the evaluation applies to regulated
procedures, runs, and evaluations
Exportto
Spreadsheet Exports the results of the current evaluation session in
E Microsoft Excel®format (see Section 10.7 Export to
spreadsheet, on page 269).
Presentation Exports the results of the current evaluation session in
Microsoft PowerPoint™ format (see Section 710.2 Export
@ to presentation or PDF, on page 271).
PDF Exports the results of the current evaluation sessionto a
PDFfile (see Section 10.2 Export to presentation or PDF,
ﬂ on page 271).
JSON or XML Exports the results of the current evaluation session in
= JSON or XML export formats (see Section 10.3 Export to
JSON or XML, on page 275).
This optionis available when the Data Integration
extension is active.

T The evaluation purpose can be changed between kinetics, affinity and both within the item.

Note: Changes in some evaluation tools are applied directly, while others show
Apply and close and Cancel buttons at the bottom of the workspace.
Make sure changes are applied if there is an option.

Tool workspaces remain open until actively closed. Open workspaces are
represented by buttons at the right of the header bar. Use these buttons to
return to the tool if the tool workspace is hidden.

Plot1 v © Home @ Report Points.
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3.2  Properties

Introduction
The Properties workspace displays properties of the evaluation session and the runs
included in the session.

B sesorprn i © Hems [ & propertis |

Evaluation properties
The Evaluation tab shows the following information:

Information Description

Evaluation Name and details of the evaluation session. For a new
session that has not been saved, the session name is
either the name of the run or Multiple runs. This will be
used as the default name when the session is saved.

Run(s)in this Details of the run(s) in the evaluation session. Click Open
evaluation in Control Software to open the runin the Control Soft-
ware. The appropriate Control Software must be installed
on the same computer.

Note:

Runs imported from .blr result files cannot be opened in
the Control Software.

Software Software version used to create the evaluation session.
For existing evaluations, this may differ from the version
currently being run (the current version is shownin the
Help —Aboutinformation).
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3.2 Properties

Run properties
One Runtabis created for each run represented in the data set.

Each Run tab shows the chip information and run information for the run together with
channel usage details. The run and method can be opened in the Control Software.
Click Method summary to open a summary of the method setup and settings, suit-
able for documentation purposes. The method summary isincluded in run properties
in result exports.

Theillustration below shows an example from evaluation of two Biacore 8K runs. The
detailed appearance may vary for runs from other Biacore systems.

0 rome - o=
Euateation m

hip informatian Run information Marn indo

cancel

Select More info to show additional details of the run information.

Channel and flow cell details can be edited as follows (provided that solvent correction
has not been applied, see Chapter 4 Solvent correction principles and application, on
page 57).Changes apply to the current evaluation only.

¢ Remove the checkmark from channels to exclude the channel results from the eval-
uation. Channels can be excluded independently for flow cell 1 and flow cell 2.

* Changetherole of Fe 1 between Active and Reference ifrequired. Fc2 is always
Active.If Fc1is alsoset to Active, reference-subtracted data will not be available.

* Edittheligand name and molecular weight if required.
Changes made in the Run tab will not affect the values in the original saved run.
Immobilization levels and chemistry cannot be changed.

Note: The workspace will remain open until you click Apply and close or Cancel,
although it may be hidden by other workspaces. Changes will not be applied
until you click Apply and close.
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3.3 Variables

Introduction

Variables are used in various aspects of evaluation, for sensorgram identification,
analyte concentration, molecular weight adjustment, and so on. By default, the Varia-
bles workspace table does not show all available variables. See Displaying table
columns, on page 40 for instructions on how to show or hide variables in the table.
Variable table settings are saved in evaluation methods.

Allvariables are available for use in the evaluation, regardless of whether they are
shown in the table.

Variables may be derived from three sources:

* Generalvariables from the run, such as cycle and channel numbers, step names and
purposes, etc.

* Parametersthat are defined as variables in the method used for the run.

* User-defined variables created in the evaluation session.

Note: The workspace will remain open until you click Apply and close or Cancel,

although it may be hidden by other workspaces. Changes will not be applied
until you click Apply and close.

Editing variable values

To change variable values, simply type the new value in the appropriate place in the
table. For variables with a fixed set of possible values, such as Analysis step purpose,
choose the value from the drop-down list.

To change the units for concentration variables, change the Concentration unit
setting. This changes the unit but not the numerical value. If the evaluation session
includes data from several runs, the concentration unit can be changed independently
foreachrun.
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Note:

3 Evaluation Home workspace
3.3 Variables

The concentration unit affects only predefined concentration variables in
the run method. User-defined variables defined in either the run method or
the evaluation are not affected, even ifthey are used to hold concentration
values.

Select the sample status indicator in the Analyte solution column for injected solu-
tions to define control and blank samples. Changing the status of one instance of a
sample will change all instances with the same solution name in the run. Other runsin
the same evaluation session are not affected.

Displaying table columns

Follow the steps below to add or remove columns from the table.

Note:

Step

Table columns are added and removed for display purposes only. All varia-
bles are available for evaluation purposes, regardless of whether they are
shown in the table.

Action

Click ¢ Table settings on the toolbar at the right of the workspace.
Result:

Lists of available and selected columns are displayed.

Solected columns 4

Anallyte - Solution

Analyte - Mix solutiof

+ Analyte Anailyte - Mix fraction

Select avariable and use the arrow buttons to move it between the lists as
required.

Variables in the Available columns list are grouped according to source. To
add all variables in a group to the table in one operation, select the group
header in the left column.

Note:

Variables remain in the Available columns list when they are added to
Selected columns. You can however only add one instance of each variable
tothe Selected columns list.
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3 Evaluation Home workspace
3.3 Variables

Action

3

Click Apply and close to save the changes.

Adding user defined variables

Follow the steps below to add user defined variables to the evaluation.

Step

Action

1

Click Q Table settings on the toolbar at the right of the workspace.

Select Add at the bottom of the pane.
Result:
The Add user defined variable dialog opens.

Add user defined variable
command | Analyte v
Name MyVariable

Numeric

Add variable Cancel

Select the Command (as set up in the analysis method) with which the vari-
able will be associated.

Provide a name for the variable.

Note:

The variable name must be unique within the command. Variables can
however have the same name if they are associated with different
commands.

Select Numeric if the variable should only accept numerical values.

Select Add variable.
Result:
Thevariable is created and is automatically displayed in the table.

Deleting user defined variables

Follow the steps below to delete a user defined variable. You cannot delete a system
defined variable, and you cannot delete a user defined variable that is not displayed in

the table.
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3.3 Variables

Step Action

1
Click Q Table settings on the toolbar at the right of the workspace.

2 Select the variable in the Selected columns list.

3 Click Delete at the bottom of the Table settings panel.
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3.4 Curve markers

Introduction

Curve markers are used to track interactions of particular interest through a complete
evaluation. Curve markers can be set on sensorgrams, plot points or table rows in any
evaluation item, and are shown in tool tips, tables and graphical presentationsin all
items.

* Sensorgrams with markers are shown with a series of points along the sensorgram.

Note: The points do not represent measurement points.
* Inplots, points derived from sensorgrams with markers are circled. If a marked point
is also selected, the point is shown in blue, larger than selected unmarked points.

Curve marker definitions may be saved as marker sets for use in multiple evaluations.
Marker definitions are also saved in evaluation methods.

Defining curve markers

To define curve markers, choose either Curve markers in the Home workspace or
Edit markers from any of the panel settingsin an evaluation item. These alternatives
are equivalent.

Curve markers

Name Description Remove
High interest Add marker

Identified binder

Ref. 4653ADS Clear table

Open set

Save set

Choose Add marker and enter a marker name and description to define a new marker.
The name must be unique within the evaluation session, and may not exceed 30 char-
acters. Markers are identified by name in evaluation item displays: the description is
only visible in the curve marker definition table.
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Note: A predefined curve marker named Outside solvent correction range is
used to identify sensorgrams that lie partially or wholly outside the solvent
correction range (see Section 4.4 Assessing solvent correction quality, on
page 69).

Applying curve markers
To apply a curve marker in an evaluation item panel (plot, sensorgram, heat map, or
table), select the target and choose Curve markers from the panel settings. Select the
marker you want to apply. The marker will be applied to all selected targets in the panel,
and will be shown in all evaluation item panels including thumbnails.
Derived sensorgrams and points inherit any curve markers from the source data (for
example, blank subtracted sensorgrams inherit any curve markers from the unsub-
tracted sensorgram and the blank sensorgram).

Bl a Exclude Curve markers

'l
Seloction  Chart satrings E

Edit markers

Alternatively, right-click in the panel and choose the marker from the right-click menu.

Note: It does not matter where you right-click in sensorgram or plot panels.
However, in table panels, right-clicking on an unselected row automatically
selects the row.
Editing curve markers

Curve marker definitions cannot be edited. If you want to change the name or descrip-
tion for a marker, the marker must be deleted and a new marker created.

Curve marker sets
Curve marker sets can be saved and opened in a different evaluation session, so that
the same curve markers can be used in multiple evaluation sessions without the need
torecreate the markers individually in each session. Curve marker sets can either
replace or be appended to any current curve markers in the evaluation session. When
curve marker sets are appended to existing definitions, any naming conflicts are
resolved by adding asterisks (*) to conflicting appended names.

Note: All saved sets are available to all users.
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3.5 Report points

Introduction

Report points provide a measure of the response at specific time pointsin a sensor-
gram.Theresponse is calculated as the median response within a short window
(usually 5s) centered on the specified report point time, and may be calculated relative
toanother report point defined as the baseline.

Note: Report points in the system-specific software for Biacore T200 and
Biacore S200 are calculated as the average response within the window.
The precise response value for report points with the same position and
window may consequently differ between evaluation in Biacore Insight
Evaluation software and the system-specific software.

The time for a report point is usually specified in relation to the beginning or end of an
injection. For example, analyte binding is typically measured as report points such as
Binding early set a few seconds after the start of the injection and Stability late a few
seconds before the end of the dissociation. Times may also be set in relation to the
beginning or end of the cycle.

The Report points workspace lists the report points in the data set. Report points are
associated with injection types. Names are presented in a generic form in the work-
space (for example, Analyte binding early). Individual report points in the data are
given a serial number suffix to distinguish between multiple injections of the same type
inthe same cycle (for example, Analyte binding early_1).

Aset of default report points is automatically created in the Evaluation Software when
run results are opened, determined by the commands used in the run(s). Settings for
these report points can be edited and custom report points can also be created.

Note: Report points may be set at run time for some Biacore instruments, and are
saved in the result file (.blr). These report points are ignored when the result
file is imported to Biacore Insight Evaluation software.

All report point definitions are saved in evaluation methods.

Note: The workspace will remain open until you click Apply and close or Cancel,
although it may be hidden by other workspaces.
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Predefined report points

Predefined report point names are constructed by combining the method command
name with the report point, see the table below.

3 Evaluation Home workspace

3.5 Report points

Command Default position Examples
Capture baseline 5s before injection start e Enhancement
Enhance- level 25 s after injection end baseline
ment * Enhancement
level

Regenera- baseline 5sbeforeinjection start * Regeneration
tion

level 10s after injection end level
A-B-A baseline 5sbeforeinjectionstart | « Analyte binding
Analyte bindingearly | 6safterinjectionstart late
C-0 ¢ A-B-Abaseline

binding late 5 s before injection end .
General * General baseline
SCK stabilityearly | 5safterinjectionend

stability late 5 s before dissociation

end

Dual baseline 5sbeforeinjectionstart | « DyalBbinding

Abinding 6 s after injection start late

early

Abindinglate | 5sbeforeinjectionend

B binding 6 s after injection start

early

Bbindinglate | 5sbeforeinjectionend

stabilityearly | 5safterinjectionend

stability late 5 s before dissociation

end

Solvent baseline 10s beforeinjectionstart | o gglventlevel

level 10 s before injection end

1 Report points for A-B-A commands are placed relative to the sample injection, not the injection
of flanking solution.

Note:
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Note:

3 Evaluation Home workspace
3.5 Report points

Both baseline and response report points are assigned to each command in
the run, so that relative response values within a command are calculated
with reference to the baseline at the beginning of the command. Use calcu-
lated columns (see Section 6.8 Calculated columns, on page 154) if you want
to calculate responses relative to other report points.

Creating custom report points

Follow the steps below to create new report points:

Step

Action

1

2

Open the Report points workspace.
Select Add definition.

Enter values for the settings. See Report point settings, on page 48 for
details.

Note:

If you set the Baseline property for the new report point, relative response
values for existing report points later in the cycle may change.

Select Save.

Biacore Insight Evaluation Software User Manual 29287248 AE 47



Report point settings

3 Evaluation Home workspace
3.5 Report points

Details of settings for custom report points are given below:

Setting Description

Name

Name of the report point. The name must be unique within the
evaluation session. Predefined report point names (see
Predefined report points, on page 46) may not be used even if
the predefined report pointis notincluded in the evaluation
session.

Windowsize

Report point window in seconds. This may be any value
between 1 and 35. The default value is 5.
Note:

Report point values are calculated as the median response
value in the report point window.

Positioned

The time and event relative to which the report point is
placed. Report points that are positioned before the start or
after the end of the sensorgram cannot be used in the evalua-
tion.

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.

ofinjection

The injection with which the report point will be associated.
(Not shown if the event is cycle start or cycle end.)

Baseline

Select to set the Baseline property for the report point. The
relative response of a Baseline point is always zero. Relative
responses for other report points are calculated relative to
the nearest preceding Baseline point.
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3 Evaluation Home workspace
3.5 Reportpoints

Editing report point settings

Follow the steps below to edit report point settings:

Step Action

1 Openthe Report points workspace.

2 \J
Click R4 Editreport point definition in the Actions column for the report

pointyou want to edit.

3 Editthe settings as required. See Report point settings, on page 48 for
details.

Note:

If you change the Baseline property for the report point, relative response
values for existing report points later in the cycle will change.

4 Select Save.

Toremove report points, select ® Removereport point definition in the Actions
column.
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3 Evaluation Home workspace
3.6 Prediction models

3.6 Prediction models

Introduction
Prediction models interpret specific features derived from sensorgrams.

A model can be trained by using predefined classifications. A trained model can auto-
matically predict the result of the application to which it has been applied. A user can
continue to train an existing model, with the result becoming a new model version.
Alternatively, a user can create a new model from an existing model.

In this section
Section See page
3.6.1 Panel description 51
3.6.2 Empty models and Biacore pretrained models 53
3.6.3 GxP - Model management 54
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3 Evaluation Home workspace
3.6 Prediction models
3.6.1 Paneldescription

3.6.1 Panel description

The Prediction models panel shows available models, listed with columns for name,
type, version created and action.

The user interface is described below:

Prediction models

Show 20 w items 1-6of6 n
Name Type Version created ¥  Action
Empty model for fragment binding level screen Binding level screen  N/A
Biacore pretrained mode)| ent binding level screen Binding level screen  N/A
Biacore pretrained model ent binding level screen (copy]  Binding level screen  N/A O ®
Empty model for fragment affinity screen Affinity screen N/A
Biacore pretrained model for fragment affinity screen Affinity screen NIA
Biacore pretrained model for fragment affinity screen (copy) Affinity screen N/A e ®

Show more o Add prediction model O

Button Description

1 | Show Click Show more to expand the prediction model panel.
more

2 | Add Click Add prediction modelto add a prediction model. Enter a
predic- model name and a model description. Use the drop down lists to
tion select amodel and version as the base for the new model.
model

Add prediction model

Marme Example name

Description Example description

Based on prediction model

Prediction model ~ Biacore pretrained model for fragm «

Version 1 -
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Button Description

3

k

3 Evaluation Home workspace
3.6 Prediction models

3.6.1 Paneldescription

Click the Importicon to import models to the database.

4

e

Click the Refresh icon to refresh/update the database.

Select amodel in the table to display the Versions table, which
shows the version history and provides the possibility to remove
a specific version.
Select aversion in the Versions table to display comments
related to the version.

on: 1

“omment Empty version, ra

o

Click Exportinthe Action column to export a prediction model
to afile.

Click Remove to remove all versions of the model.
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3 Evaluation Home workspace
3.6 Prediction models
3.6.2 Empty models and Biacore pretrained models

3.6.2 Empty models and Biacore pretrained models

The Empty model and the Biacore pretrained models only have one version: version
1.Itis not possible to rename, remove, export, add new versions or change descrip-
tions on these models or model versions.

The Empty model and the Biacore pretrained models are only available from Predic-
tion Models, not in the evaluation item.

Inthe evaluation items, Biacore pretrained model for fragment binding level
screen (copy) and Biacore pretrained model for fragment affinity screen (copy)
are available for prediction and training.

Tip: The Prediction models can be selected as a base when adding a new
prediction model with a new name.
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3 Evaluation Home workspace
3.6 Prediction models
3.6.3 GxP-Model management

3.6.3 GxP - Model management

Itis not permitted to remove models and versions used in Procedures.
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3 Evaluation Home workspace
3.7 Solvent correction

3.7 Solvent correction

About this tool

Solvent correction adjusts response values for small artefacts introduced by the use of
organic solvents in samples. The adjustment is only relevant in work with low molecular
weight analytes. The Solvent correction tool is described in a separate chapter
(Chapter 4 Solvent correction principles and application, on page 57).
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3 Evaluation Home workspace
3.8 Afterevaluation

3.8 Afterevaluation

Overview

This group of tools includes the following functions, typically used when the evaluation
iscomplete:

Create evaluation method. This creates a custom evaluation method based on
the current evaluation session. See Creating custom evaluation methods, on page
278 for details.

Spreadsheet. This exports a Microsoft Excel file, suitable for archiving or further
processing in third party applications. See Section 10.7 Export to spreadsheet, on
page 269for details.

Presentation. This exports a Microsoft PowerPoint file, suitable for presentation
purposes. See Section 10.2 Export to presentation or PDF, on page 271 for details.

PDF. This exports a PDF file, suitable for documentation purposes. See Section 710.2
Export to presentation or PDF, on page 271 for details.

JSON or XML. This exports a JSON file or an XML file. This tool is available when the

Data Integration extension is active. See Section 10.3 Export to JSON or XML, on
page 275for details.
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4 Solvent correction principles and application

4 Solvent correction principles and
application

About this chapter

Solvent correction adjusts reference-subtracted responses for small artefacts that can
be introduced by variations in the bulk refractive index between samples. The correc-
tionis only relevant when variations in the bulk refractive index are of a similar order of
magnitude to the sample responses. This situation arises in work with small organic
molecules that give intrinsically low response values and often require organic
solvents with a high bulk refractive index such as dimethyl sulfoxide (DMSQ) to main-
tain solubility.

Solvent correction is only relevant in runs using low molecular weight analytes that
require organic solvents to maintain solubility.

This chapter describes the principles and application of solvent correction in the Evalu-

ation Software.

In this chapter
Section See page
41 What is solvent correction? 58
4.2 The Solvent correction workspace 60
43 Applying solvent correction 67
4.4 Assessing solvent correction quality 69
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4 Solvent correction principles and application
4.1 Whatissolvent correction?

4.1 What is solvent correction?

Background

The need for solvent correction arises when the amount of ligand on the active surface
is high compared with the reference, and the bulk refractive index contribution of the
solvent is high compared with the expected analyte response. Bulk solution is excluded
from the volume occupied by ligand on the active surface, so that bulk contributions on
the active and reference surface will be slightly different, introducing a small errorin
the reference-subtracted response. Thisis illustrated schematically below.

Response on

reference surface
—_— e Response on

Excluded volume effecti active surface

] ] _

Reference surface Active surface

As long as therefractive index of the samples is constant, the error in the reference-
subtracted response is also constant and may be ignored for practical purposes.
However, if the refractive index of the samples varies, the magnitude of the error will
alsovary.

Addition of 1% DMSO to the buffer gives a bulk response of about 1200 RU, so that
small variations in the DMSO content lead to significant variations in the bulk
response, in relation to the expected response from low molecular weight samples
(which may be as little as 5 to 10 RU). Such variations are difficult to avoid in the prepa-
ration of samples such as fragments and drug candidates for screening applications.

Principle of solvent correction

Solvent correction is determined by injecting a series of blank samples containing a
range of solvent concentrations over the active and reference surfaces. A plot of the
relative reference-subtracted response on the active surface against the absolute
response on the reference surface calibrates the error in reference subtraction against
the bulk contribution. This calibration is then used to correct the measured sample
responses.

Inthe schematicillustration below, samples that gave a response of 500 RU on the
reference surface would be corrected by about -9 RU on the reference-subtracted
response.
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4 Solvent correction principles and application
4.1 Whatissolvent correction?

RU
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In Biacore 8K, each solvent correction cycle generates a separate curve for each
channel (for example, a run with 4 solvent correction cycles in all 8 channels will
generate 32 curves). Solvent correction is only performed using correction data from
the same channel as the sample.

Itisrecommended that solvent correction cycles are run at the beginning and end of a
run and at regular intervals during the run. In this way, any given sample cycle will lie
between two solvent correction cycles. The correction factor for a given sample cycle is
determined by interpolation between the curves from preceding and following correc-
tion cycles, to compensate for any drift in the solvent correction factors during the
course of the run.

Note: Interpolation between solvent correction curves is not performed in system-
specific evaluation software for Biacore T200 and Biacore S200. Solvent
correction factors can consequently differ slightly for the same data evalu-
ated in Biacore Insight Evaluation software and system-specific software.

Biacore Insight Evaluation Software User Manual 29287248 AE 59



4.2

4 Solvent correction principles and application
4.2 TheSolvent correction workspace

The Solvent correction workspace

In this section
Section See page
4.2.1 Table panel 62
422 Curves panel 63
4.2.3 Sensorgrams panel 65
Introduction
Solvent correction is managed from a workspace with three panels:
1 2
© rons
| o 2 X 59007 a7 .. - E
el o 51 1 7o 0 4 5;
v o 2 2 ooeos 21 5 - 4
td L] 51 2 Q0354 20 5 ‘ 0
v o 2 3 Q0957 13 [ ‘ L]
T o L1 3 anlaa 25 5 : =1
= o 2 4 Asted 25 5 3 M -
- ¢ = PREE +e 17 ; : g
Ld Ul 2 5 3293 19 _;’
“ o 51 5 a6 15 %
B o 2 & 0nsTe 15 oo 5 mm
::":m- R @
i e 8]
. '
i |
Apphy and closa Cancel

Content

Description

1 Table

Lists numerical values for each solvent correction
cycleinthe data set.

See Section 4.2.7 Table panel, on page 62 for more
details.

Biacore Insight Evaluation Software User Manual 29287248 AE

60



Panel

2

Content

Correction curves

4 Solvent correction principles and application
4.2 TheSolvent correction workspace

Description
Shows the solvent correction curves for each
channel and solvent correction cycle.

See Section 4.2.2 Curves panel, on page 63 for
more details.

Sensorgrams

Shows sensorgrams for the currently displayed
correction curves.

See Section 4.2.3 Sensorgrams panel, on page 65
for more details.
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4 Solvent correction principles and application
4.2 TheSolvent correction workspace
4.2.1 Table panel

4.2.1 Table panel

Panel description
Eachrow in the table panel corresponds to one solvent correction curve.

Select or deselect rows in the table to show or hide the corresponding correction

curves in the Curves panel.

Remove the checkmark from the Included column to exclude curves from being used

when solvent correction is applied. Excluded solvent correction curves are shown in

light gray in the Curves panel.

Note: Hiding a curve by deselecting the table row does not affect the Include
status.

The parameters Chi? and Y0 in the table represent respectively the closeness of curve

fitand the curve intercept on the y-axis.
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4 Solvent correction principles and application
4.2 TheSolvent correction workspace

4.2.2 Curves panel

Panel description

4.2.2 Curves panel

The Curves panel shows all solvent correction curves by default. Deselect curves in the
Table panel to hide them. Curves are fitted to the experimental points using a second-
degree polynomial function.

Click on a point to select it. Alternatively, use the Area select tool from the toolbar (see
General panel toolbar settings, on page 37) to select multiple points.

Outlying points on the solvent correction curves are detected and excluded automati-
cally by the software. To exclude points manually, select the points, then right-click in
the panel and choose Exclude selected. Excluded points are shown as a gray x.

Tore-include manually and automatically excluded points, select the points and then
right-click and choose Include selected.

Vertical blue lines in the Curves panel indicate the range of report point values for
samples affected by the displayed curves. Separate lines are shown for each channel in
multi-channel data. Sample responses that lie outside the range of the solvent correc-
tion curves will not be corrected, and will not appear in evaluation items that use
corrected responses. This can create gaps in sensorgram display.

Enter avalue for Extrapolate to extend the curves by the specified amountin both
directions on the x-axis. Extrapolationis applied to all curves, regardless of whether
they are currently displayed.

Note: Extrapolation relies on the fitting parameters for the solvent correction

curve, with no further justification from experimental data.

Panel toolbar

General tab

Click Q Chartsettings on the panel toolbar to access display settings for the panel.

The separate tabs in the chart settings are described below. Other panel toolbar
options are described in General panel toolbar settings, on page 31.

General Chart settings

Copy image to clipboard

As shown Small Medium Large

Save tofile ‘w

As shown
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4 Solvent correction principles and application
4.2 TheSolvent correction workspace
4.2.2 Curves panel

Setting Description

Copyimage to clip- Copies the plot panel to the Windows clipboard. Choose
board one of three sizes or As shown.
Save tofile Saves the sensorgram panel as anillustration in select-
able format.
Chart settings tab

General  Chart settings

Scales

o 1o]

X-axis y-axis
® Automatic @ Automatic ¥

Manual Manual

Caption

Show custom caption

| Show report point range

Setting Description

Scales Choose Automatic or Manual scales for the axes.
Caption Includes a caption in the panel. Enter the caption text.
Showreportpoint Check this option to show the range of sample report
range point responses in the Curves panel.
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4 Solvent correction principles and application
4.2 TheSolvent correction workspace
4.2.3 Sensorgrams panel

4.2.3 Sensorgrams panel

Panel description

The Sensorgrams panel shows the solvent correction cycles for the currently
displayed correction curves. Report points are indicated for correction points that are
selected in the Curves panel.

The position and window of solvent correction report points can be adjusted (see Edit
report point tab, on page 65). Adjustments apply to all injections in solvent correction
cycles.

Note: Sensorgrams cannot be selected in the Sensorgrams panel.

Panel toolbar

Click Q Chartsettings on the panel toolbar to access display settings for the panel.

The separate tabs in the chart settings are described below. Other panel toolbar
options are described in General panel toolbar settings, on page 31.

General tab

General Editreport point  Chart settings E
Copy image to clipboard
As shown Small Medium Large

¥

Save tofile

Setting Description

Copyimage to clip- Copies the plot panel to the Windows clipboard. Choose
board one of three sizes or As shown.
Save tofile Saves the sensorgram panel as anillustration in select-
able format.
Edit report point tab

Settings on this tab allow the placing of report points to be adjusted on the solvent
correction sensorgrams. Adjustments apply to all injections in all solvent correction
cycles. Select solvent correction points in the Curves panel to show the location in the
Sensorgram panel. Solvent correction curves are recalculated whenever a report
point settingis changed.
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4 Solvent correction principles and application
4.2 TheSolvent correction workspace
4.2.3 Sensorgrams panel

General  Edit report point Chart settings

Settings apply immediately
Time [s) Window (s} “,

Solventbaseline 5 beforestart 5

Solvent level 10 | before end 5

Chart settings tab

General Edit report point  Chart settings

<B0

Scales
*-axis y-axis
@ Automatic ® Automatic L¥
%
Manual Manual
Caption
Show custom caption

Sensorgramtype  Reference «

« | Alignfirst baseline

Setting Description

Scales Choose Automatic or Manual scales for the axes.
Caption Includes a caption in the panel. Enter the caption text.
Sensorgram type Choose whether to display the active, reference, or refer-

ence-subtracted sensorgrams.

Align first baseline Check this option to align the baseline point for the first
injection to zero time and response.
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4 Solvent correction principles and application
4.3 Applying solvent correction

4.3  Applying solvent correction

Prerequisites

Applying solvent correction requires that solvent correction cycles have been included
in the run (see the respective system manual for details). Once the correction has been
applied, corrected or uncorrected data can be used in evaluation items, depending on
the quality of the solvent correction data (see Section 4.4 Assessing solvent correction
quality, on page 69).

Procedure
Follow the steps below to apply solvent correction.
Note: Each solvent correction curve must have at least 3 included points.
Tip: In data sets with many solvent correction curves, sorting the table by cycle

or channel can simplify selection and examination of curves.

Step Action

1 Select Solvent correction in the Tools workspace if the Solvent correc-
tion workspace is not opened by the evaluation method.

Result:
The Solvent correction workspace opens. All solvent correction sensor-
grams and curves for all channels are displayed initially.

2 To display selected solvent correction sensorgrams and curves, select the
corresponding rows in the table. Use Shift-click and Ctrl-click to select
multiple rows.

Note:
Selecting rows for display does not affect the Include status for the curves.

3 Check the solvent correction curves and sensorgrams for quality (see
Section 4.4 Assessing solvent correction quality, on page 69).

Exclude bad curves by removing the checkmarkin the Included column of
the table. Excluded curves are shown in gray.

Exclude individual outliers that are not automatically removed as follows.

a. Selectthe outlier(s), either by clicking on the points or using the Select
areamode (see General panel toolbar settings, on page 31).

b. Right-clickinthe curve plot area and choose Exclude selected.
Excluded points are shown with the symbol 'x'.

4 Select Apply and close to apply the corrections, or Cancel to close the
workspace without applying corrections.
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4 Solvent correction principles and application
4.3 Applying solvent correction

Note: Changes will not be applied until you click Apply and close. The workspace
will remain open until you apply or cancel the corrections, although it may
be hidden by other workspaces.

Solvent corrected data is used by default in all new items if it is available. Existing items
are not affected.

Once solvent correction has been applied, you can open the workspace to view the
curves and details, but you cannot make any changes to the solvent correction
settings. Create a new evaluation if you want to change the solvent correction settings.
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4 Solvent correction principles and application
4.4 Assessing solvent correction quality

4.4  Assessing solvent correction quality

Quality criteria

Judge whether to use solvent corrected or uncorrected data in evaluation items
according to the guidelines below.

Property Recommendation

Solvent correc- Check the appearance of the solvent correction sensorgrams
tion sensorgram on the active and reference surfaces. Each injection of solvent
quality correction solution should give a "square-wave" response,

positive or negative, with rapid transition to and from the
baseline and essentially constant response during the injec-
tion (asillustrated below). If there are any disturbed injec-
tions, exclude the corresponding points from the solvent
correction curves.

Response
§ . 888

Solvent correc- The solvent correction curve should normally cover a
tion curve range response range of approximately -500 to +1500 RU on the
x-axis (reference flow cell).

Correctionrange The y-axis range of the curves between the report point range
lines gives an indication of the range of solvent correction for
report points, as indicated schematically below. Compare this
with the range of measured response values to judge the
effect of solvent correction on the data.

20

Response [Active-Reference]

-500 o 500 1000 1500 2000
Response (Reference) RU
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4 Solvent correction principles and application
4.4 Assessing solvent correction quality

Property Recommendation

Curve quality The solvent correction curves should be a reasonably close fit
to the experimental points. As a rule of thumb, chi-square
values should be below 2 RU. Exclude any isolated outlying
points from the curves.

Note:

Solvent correction curves with only 3 data points will fit the
experimental data exactly and will have a chi-square value of
0.

Beware of using solvent corrected data if the correction curve
does not fit the experimental points closely. Scatter in the
correction points can distort the corrected responses.

Data pointrange Sensorgrams with points that lie outside the solvent correc-
tion range will be assigned a curve marker Outside solvent
correction range when correction is applied. For such
sensorgrams, data points within the correction range will be
corrected while those outside the range will be omitted from
the sensorgram display and evaluation.
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5 Sensorgramitems

5 Sensorgram items

About this chapter

Sensorgram items display the data as sensorgrams for presentation and visual inspec-
tion purposes.

This chapter describes how to use Sensorgram items.

In this chapter
Section See page
5.1 The Sensorgram workspace 72
5.2 Sensorgram item settings 86
5.3 Selecting data in Sensorgram items 89
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5 Sensorgramitems
5.1 The Sensorgram workspace

5.1  The Sensorgram workspace

In this section
Section See page
5.1.1 Thumbnails panel 74
5.1.2 Sensorgrams panel 77
5.1.3 Table panel 83
Introduction

The Sensorgram item workspace holds up to 3 panels in addition to the Settings
panel at the left of the workspace.

:
Cycle  Chammel  Sencorpramitype  Asslysisstep purposs  Asslysis étep rame  Excluded  Curve morkers  Ugand  Temp Solution 3
1 1 ] Yo L

,,,,,
L] S o 25 ifandemede &

Hinetics tom e 5 sllanderade b

3
Panel Content Description
1 Thumbnails Displays the data groups in the evaluation.
‘ 2 ‘ Sensorgrams Displays the sensorgrams in selected groups.
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5 Sensorgramitems
5.1 The Sensorgram workspace

Panel Content Description

3 Table Displays the details for the cycles in the selected

groups.

Dragthe panel borders to resize the panels.

Use the buttons at the bottom of the Settings panel to show or hide selected panels.
The panels are described in more detail in the following subsections.
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5 Sensorgramitems
5.1 The Sensorgram workspace
5.1.1 Thumbnails panel

Thumbnails panel

Panel description

The Thumbnails panel displays thumbnails of the sensorgram data grouped
according to the Data grouping setting. You may need to scroll the panel display to
see all thumbnails.

Select one or more thumbnails to display the contents in the Sensorgram and Table
panels. Use Shift-click and Ctrl-click to select multiple thumbnails. Selected thumb-
nails are marked by a heavier border.

Deselect Thumbnails in the Settings panel at the left to collapse the thumbnails to
buttons. Data groups can be selected with these buttons even when the thumbnail
contentis not displayed.

Panel toolbar

General tab

Click Q Thumbnail settings on the panel toolbar to access display settings for the
thumbnails. Settings are applied to all thumbnails.

]
General Scales E

Selection as toggle

Copy to clipboard

Save tofile

Copyisave only selected
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Setting Description

Selection as toggle

5 Sensorgramitems
5.1 The Sensorgram workspace
5.1.1 Thumbnails panel

If this option is checked, clicking on a thumbnail will
toggle between selected and deselected. When the
optionis not selected, clicking will only select the thumb-
nail.

Note:

When the option is checked, using Shift-click will toggle
the status of all thumbnails in the range covered.

Copy to clipboard

Copies thumbnails to the Windows clipboard as a collec-
tion of graphical objects. The thumbnails can be pasted
into programs that support pasting for collections of
graphical objects.

Check Copy/save only selected to copy only selected
thumbnails. If this option is not checked, all thumbnails
will be copied.

Save tofile

Saves thumbnails asillustrationsin.png (Portable
Network Graphics) format. Each thumbnail issaved to a
separatefile. File names are constructed from the
thumbnail label with an added serial number to prevent
duplicate names.

Check Copy/save only selected to save only selected
thumbnails. If this option is not checked, all thumbnails
will be saved.

Scalestab

X-axis y-axis
@ Individual [ ]
Same
Manual

E
2

Individual

Same

Manual
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5.1 The Sensorgram workspace
5.1.1 Thumbnails panel

Setting Description

X-axis Determines how the axes will be scaled in the thumbnails.

y-axis * Individual scales each thumbnail separately. The
scale is determined by the range of values in the
thumbnail.

* Same scales all thumbnails to the same scale, deter-
mined by the range of values in all thumbnails
together.

* Manual scales all thumbnails according to the speci-
fied minimum and maximum values.
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5.1 The Sensorgram workspace
5.1.2 Sensorgrams panel

5.1.2 Sensorgrams panel

Panel description

The Sensorgrams panel displays the sensorgramsin the currently selected thumb-
nail(s).

3

<[

Individual sensorgrams can be selected in this panel. Click on a sensorgram to select/
deselectit, or use the Area select mode to select multiple sensorgrams by dragging
(see General panel toolbar settings, on page 31). Clicking on successive sensorgrams
adds the sensorgrams to the selection. Selected sensorgrams are highlighted with a

thicker blue line. Use ® Deselect all to deselect all selected points.

Panel toolbar

Click ﬁ' Chart settings on the panel toolbar to access display settings for the panel.

The separate tabs in the chart settings are described below. Other panel toolbar
options are described in General panel toolbar settings, on page 31.
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General tab

General Selection Remove range

Reportpoints | Mo report points shown

Show injections

Show reference line

Copy image to clipboard

As shown Small Medium

Save to file

Chart settings

5 Sensorgramitems
5.1 The Sensorgram workspace
5.1.2 Sensorgrams panel

2
2
¥

Large

Setting Description

Report points Choose whether to show report points, with or without
markers and labels.

Show injections Check this option to show markers for the start and end
of injections, including (where appropriate) the end of
dissociation time.
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5 Sensorgramitems
5.1 The Sensorgram workspace
5.1.2 Sensorgrams panel

Setting Description

Showreference line Check this option to show crosshairs on the sensorgram
together with coordinate values for the crosshair posi-
tion. Drag the vertical crosshair line to move the cross-
hairs.

Copyimage to clip- Copies the sensorgram panel to the Windows clipboard.
board Choose one of three sizes or As shown.
Save tofile Saves the sensorgram panel as anillustration in select-
able format.
Selection tab
; : Ca
General Selection Removerange Chart settings m
Exclude Curve markers
Exclude Global High interest
Exclude Local Identified binder
o Show excluded data Ref. 4653AD5 #
| Show curve markers
Edit markers
Note: The curve markers shown here are examples, for illustration purposes only.

Options on this tab apply to selected sensorgrams. See Section 5.3 Selecting data in
Sensorgram items, on page 89 for details on how to select sensorgrams.
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Setting Description

Exclude global

5 Sensorgramitems
5.1 The Sensorgram workspace

5.1.2 Sensorgrams panel

Check this option to exclude the selected sensorgrams
from all evaluation items, including those already
created.

If excluded sensorgrams are selected, the option will be
checked. Remove the checkmark to include the sensor-
grams again.

Excluding sensorgrams removes any sensorgram adjust-
ments and/or table calculations that may have been
applied.

Exclude local

Check this option to exclude the selected sensorgrams
from the current evaluation itemonly.

If excluded sensorgrams are selected, the option will be
checked. Remove the checkmark to include the sensor-
grams again.

Curve markers

Check the required markers to apply the markers to the
selected sensorgrams. See Section 3.4 Curve markers, on
page 43 for more details.

Show curve markers

Check this option to show curve markers in the sensor-
gram and thumbnail panels.

Edit curve markers

Choose this option to manage curve markers. See Section
3.4 Curve markers, on page 43 for details.

Remove range tab

General Selection Removerange Chartsettings

T}
«| Remove ranges at start and end of injections

Remove marked range

Remove range from selected sensorgrams

Distribute range removal

Remove range in selected groups with matching cycle

Remove range in selected groups with matching channel
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5 Sensorgramitems
5.1 The Sensorgram workspace
5.1.2 Sensorgrams panel

This action removes specified data ranges from selected sensorgrams. Drag the
vertical markers to set the range that will be removed. Select one or more sensorgrams
to activate the buttons.

Note: Ranges are removed in the current evaluation item only.

Setting Description

Removerangeatstart & | When this option is checked, a fixed range (about 1 s)
end ofinjections on either side of the sample injection start and stop
events is removed, to avoid interference from distur-
bances that can occur at the injection event.
Note:
This option affects all sensorgrams in all data series,
regardless of selection.
Removerange from Click to remove the marked range from the selected
selected sensorgrams sensorgrams. Only the selected sensorgramsin the
current series will be affected.
Removerangein Check this option to extend the selection to include
selected series with sensorgrams with the same cycle number from all
matching cycle selected series.
Use this option primarily in parallel mode where
different concentrations of the same sample are run
in different channels in the same cycle.
Removerangein Check this option to extend the selection to include
selected series with sensorgrams in the same channel from all selected
matching channel series.
Use this option primarily in serial mode where
different concentrations of the same sample are run
in different cycles in the same channel.
Distribute range Click to remove the marked range in accordance
removal to selected with the Distribute range removal setting.
series
Restore ranges for Click to restore removed ranges in the selected
selected series series. Removed data will be restored in all selected
series, even if data was removed in several separate
operations.
Note:
You cannot restore ranges for individually selected
sensorgrams.
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5 Sensorgramitems
5.1 The Sensorgram workspace
5.1.2 Sensorgrams panel

Chart settings tab

General Selection Removerange Chart settings

G
Scales Gridlines Legend

X-axis y-axis ¥-axis y-axis

@ Hidden
Logarithmic Legarithmic Major Major
Top 1“,
® Automatic ® Automatic Minor Iinor .
Left "o
Manual Manual ¥y
Right @
Bottom
Caption

Show system caption

Show custom caption

Setting Description

Scales Choose Automatic or Manual scales for the axes. For
Manual scaling, enter minimum and maximum values.

Choose Logarithmic to use a logarithmic axis scale.

Note:
Zero or negative values cannot be displayed on a loga-
rithmic scale.

Gridlines Choose whether to show major and/or minor gridlines.
Gridline spacing is determined according to the scale
range.

Legend Displays a legend identifying sensorgrams by color.

Choose the position of the legend in the panel.

Caption Displays a caption in the panel. Choose whether to
include the system caption and/or a custom caption with
text as entered.
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5 Sensorgramitems
5.1 The Sensorgram workspace
5.1.3 Table panel

Analyte1 Analyte1

Analyte 1
Concentration (M)

Positive contro 025
Positive Control 025

Positive contro

5.1.3 Table panel
Panel description
The table panel lists parameter values for all sensorgrams included in the sensorgram
item. The currently selected sensorgram(s) are highlighted in blue.
Cycdle Channel Senso Analysis step purpose  Analysisstep name Excleded Curve markers  Solution  Control type
1
2 1 Reference l
4“0 1 meference subtracted  Analysis Positive control
h% 1 Reference sul cted  Analysi
"
27
14
Click on a column header to sort the table by the content of that column.
Panel toolbar
Click ﬁ Table settings on the panel toolbar to access display settings for the panel.
The separate tabs in the table settings are described below.
Selection tab

Selection Columns

Exclude Curve markers

Exclude Global High interest

Exclude Local Identified binder

+ Show excluded data Ref. 4653AD5

Edit markers

Note:

C]

The curve markers shown here are examples, for illustration purposes only.

Options on this tab apply to selected table rows. See Section 5.3 Selecting data in
Sensorgram items, on page 89 for details of how to select sensorgrams.
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Setting Description

Exclude global

5 Sensorgramitems
5.1 The Sensorgram workspace
5.1.3 Table panel

Check this option to exclude the selected sensorgrams
from all evaluation items, including those already
created.

If excluded sensorgrams are selected, the option will be
checked. Remove the checkmark to include the sensor-
grams again.

Exclude local

Check this option to exclude the selected sensorgrams
from the current evaluation item only.

If excluded sensorgrams are selected, the option will be
checked. Remove the checkmark to include the sensor-
grams again.

Show excluded data

Check this option to show excluded sensorgrams as gray
lines in the sensorgram panel and thumbnails, and to
include excluded data in the table. Excluded sensorgrams
are identified in the table in the Excluded column.

If this option is not checked, sensorgrams and corre-
sponding table rows are hidden.

Curve markers

Check the required markers to apply the markers to the
selected sensorgrams. See Section 3.4 Curve markers, on
page 43 for more details.

Edit markers

Choose this option to manage curve markers. See Section
3.4 Curve markers, on page 43 for details.

Columns tab

Columns

Column caleulator

Apply default sorting

Move columns between Available columns and Selected columns to control the
information displayed in the table. Select a column in the Selected columns list and
use the up and down arrows to change the column display order.

Click Column calculator to define table columns that hold results calculated from
other column values, see Section 6.8 Calculated columns, on page 154.

Click Apply default sorting to restore the default sort order for table rows if you have

changed the sort order.
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5 Sensorgramitems
5.1 The Sensorgram workspace
5.1.3 Table panel

Note: Applying default sorting does not affect the order of selected columns.
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5 Sensorgramitems
5.2 Sensorgram item settings

5.2  Sensorgram item settings

Introduction

This section describes the available settings in the Settings panel at the left of the
sensorgram workspace. The Select sensorgrams panel is described in \Workspace
settings, on page 30.

Data grouping
The Data grouping setting determines how the data is divided into groups. The
number of groups is shown in parentheses in the Data grouping setting header.

The following Data grouping settings are available in a Sensorgram item:

Setting Description

Channel Groups the sensorgrams by channel.

Note:

This setting is only relevant for results from multichannel
instruments.

Cycle Groups the sensorgrams by cycle number.

No grouping Places the sensorgrams from each cycle and channelina
separate group.

Custom Allows free selection of grouping parameters from the list.
Parameters may be combined.

Injection assignment

The Injection assignment setting determines which injections should be used for
variable parameter values and response values respectively.

For example, a run may take the sample name from the variable analyte injection but
the response for evaluation from an enhancement injection.

Setting Description

Use variable Variable parameters from the specified injection command
information will be used as sample parameters in the evaluation.

from

Useresponse Response levels from the specified injection command will be
values from used as sample responses in the evaluation.
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Alignment

5 Sensorgramitems
5.2 Sensorgram item settings

The Alignment settings determine how the sensorgrams are aligned to zero response
and time. The settings are applied to all sensorgrams in the evaluation, and affect only
the graphical display in the sensorgram and thumbnail panels.

Choose whether to align to aninjection event or a report point. Choose No alignment
todisplay actual response values. The setting is independent for x- and y-axes.

Sensorgrams are aligned by default to the injection used for response values in Injec-
tion assignment, with zero on the x-axis at the beginning of the injection, and zero on
the y-axis at the baseline report point.

Select Use normalization and choose the event or report point to set to a value of 100
to normalize the sensorgrams. Zero is determined by the y-axis alignment setting.
Normalization cannot be used if alignment for the y-axis is turned off.

Note: Use normalization is only available when the Extended Screening &
Characterization extension is active.

Sensorgram subtraction

Color by

The Sensorgram subtraction setting supports both blank subtraction and subtrac-
tion of a specified cycle. Subtraction is performed within but not between channels.

Subtract blank subtracts the response in blank sensorgrams from all sensorgrams in
the same channel.

Blank sensorgrams may be sample cycles with solutions defined as Blank, or with zero
concentration, or negative control cycles.

Choose the subtraction setting:

Setting Description

Preceding Nearest preceding blank. If there is no preceding blank,
the nearest blank is used.

Following Nearest following blank. If there is no following blank, the
nearest blankis used.

Nearest Nearest blankin the cycle sequence.

Average of nearest Average of the nearest preceding and nearest following
blanks.

Subtract cycle subtracts the sensorgrams for a specified cycle from all other othersin
the same channel. Subtraction is not performed if the sensorgrams do not share a
common alignment point (for example, solvent correction cycles will not be subtracted
from analyte injection cycles).

The Color by setting colors sensorgrams according to a selected property. Available
options are determined by variable parameters in the run method and by any sensor-
gramfilters that are applied in the evaluation.
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5 Sensorgramitems
5.2 Sensorgram item settings

Note: Sensorgram and point colors are hidden by the selection highlight when
sensorgrams and points are selected.
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5 Sensorgramitems
5.3 Selecting datain Sensorgramitems

5.3  Selecting data in Sensorgram items

Introduction

This section describes how to select and manage data in Sensorgram items. Indi-
vidual sensorgrams can be selected in the sensorgram panel and the table panel.
Select sensorgrams to apply curve markers and exclude or include sensorgrams in the
evaluation session.

The thumbnail panel supports selection of groups but not individual sensorgrams.
Sensorgrams from selected groups are shown in the sensorgram panel.

Selection in the Thumbnails panel

Group selection in the thumbnail panel behaves differently according to whether
Selection as toggle is checked in the thumbnail settings (see Panel toolbar, on page
74):

Selection as Description

toggle

Unchecked Click athumbnail to select the thumbnail. Any previously
selected thumbnails will be deselected. Use Shift-click and
Ctrl-click to select multiple thumbnails.

Checked Click athumbnail to toggle between selected and deselected.
The status of other thumbnails is not affected.

Selected thumbnails are marked with a heavier border.

Selectionin the Sensorgrams panel
Clickonasensorgram to select or deselect it.

Use \___!Selectarea mode (see General panel toolbar settings, on page 37) to select
multiple sensorgrams in one operation.

Selected sensorgrams are identified with a thicker blue line. The corresponding rows in
the table panel are also highlighted.

Click ® todeselect all selected sensorgrams.

Selectioninthe Table panel
Clickon arow to select it. Use Shift-click and Ctrl-click to select multiple rows.

Selecting a row deselects any previously selected rows unless Shift-click or Ctri-click
isused.

Selected rows are highlighted in blue. The corresponding sensorgrams are also high-
lighted.
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6 Plotitems

About this chapter

6 Plotitems

Plot items display the data as plots, normally of a response at a selected report point
against cycle. Both x- and y-axes can however be customized for other plot require-

ments.

This chapter describes how to use Plot items.

In this chapter
Section See page
6.1 The Plot workspace 91
6.2 Plot item settings 108
6.3 Plot adjustments 111
6.4 Cut-off and ranking boundaries 115
6.5 Curve analysis (PLA and EC5q) 121
6.6 Binder prediction 131
6.7 Selecting datain Plotitems 152
6.8 Calculated columns 154
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6 Plotitems
6.1 The Plot workspace

6.1  The Plot workspace

In this section
Section See page
6.1.1 Thumbnails panel 93
6.1.2 Plot panel 96
6.1.3 Sensorgrams panel 100
6.1.4 Table panel 104
6.1.5 Classification panel 107
Introduction
The Plot item workspace holds up to 5 panels in addition to the Settings panel at the
left of the workspace.

L ——— [ R [t ) 55 Gt iy [ [ ——— CE=nE o —

gy

fdligi Clddeitis  Cldetinds  LGBdE, | Gsdedl  LHRLY. | i i,

. .| =
Gty i A = =
cmny . . *
 mbeant | H

Biacore Insight Evaluation Software User Manual 29287248 AE 91



Panel Content

1 Thumbnails

6 Plotitems
6.1 The Plot workspace

Description

Displays the data groups in the evalua-
tion (see Section 6.1.7 Thumbnails
panel, on page 93).

2 Plot

Displays the data in the selected groups
(see Section 6.1.2 Plot panel, on page
96).

3 Sensorgrams

Displays the sensorgrams for points
that are selected in the Plot panel (see
Section 6.1.3 Sensorgrams panel, on
page 100).

4 Table

Displays the details for all cycles in the
evaluation. Cyclesin the selected
groups are highlighted (see Section
6.1.4 Table panel, on page 104).

5 Classification
panel

Displays available classifications and
Binder prediction quality options (see
Section 6.1.5 Classification panel, on
page 107).

Drag the panel borders to resize the panels.

Use the buttons at the bottom of the Settings panel to show or hide selected panels.

The panels are described in more detail in the following subsections.
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6.1.1 Thumbnails panel

Panel description

6 Plotitems
6.1 The Plot workspace
6.1.1 Thumbnails panel

The Thumbnails panel displays thumbnails of the plot data grouped according to the
Data grouping setting. You may need to scroll the panel display to see all thumbnails.

Select one or more thumbnails to display the contents in the Plot panels. Use Shift-
click and Ctrl-click to select multiple thumbnails. Selected thumbnails are marked by

a heavier border.

Deselect Thumbnails in the Settings panel at the left to collapse the thumbnails to
buttons. Data groups can be selected with these buttons even when the thumbnail

contentis not displayed.

Panel toolbar

Click ﬁ Thumbnail settings on the panel toolbar to access display settings for the

panel.
General tab
Scales

General

Selection 25 toggle

Copy toclipboard

Save tofile

Copyfsave only selected
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Setting Description

Selection as toggle

6 Plotitems
6.1 The Plot workspace
6.1.1 Thumbnails panel

If this option is checked, clicking on a thumbnail will
toggle between selected and deselected. When the
optionis not selected, clicking will only select the thumb-
nail.

Note:

When the option is checked, using Shift-click will toggle
the status of all thumbnails in the range covered.

Copy to clipboard

Copies thumbnails to the Windows clipboard as a collec-
tion of graphical objects. The thumbnails can be pasted
into programs that support pasting for collections of
graphical objects.

Check Copy/save only selected to copy only selected
thumbnails. If this option is not checked, all thumbnails
will be copied.

Save tofile

Saves thumbnails asillustrationsin.png (Portable
Network Graphics) format. Each thumbnail issaved to a
separatefile. File names are constructed from the
thumbnail label with an added serial number to prevent
duplicate names.

Check Copy/save only selected to save only selected
thumbnails. If this option is not checked, all thumbnails
will be saved.

Scalestab

X-axis y-axis
@ Individual [ ]
Same
Manual

E
2

Individual

Same

Manual
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6 Plotitems
6.1 The Plot workspace
6.1.1 Thumbnails panel

Setting Description

X-axis Determines how the axes will be scaled in the thumbnails.

y-axis * Individual scales each thumbnail separately. The
scale is determined by the range of values in the
thumbnail.

* Same scales all thumbnails to the same scale, deter-
mined by the range of values in all thumbnails
together.

* Manual scales all thumbnails according to the speci-
fied minimum and maximum values.
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6.1.2 Plot panel

Panel description

6 Plotitems
6.1 The Plot workspace
6.1.2 Plotpanel

This section describes the plot panel in general plot items. When Curve analysis is
applied, the content of the plot panel is adapted to the analysis (see Section 6.5.7 Curve

analysis plot panel, on page 123.

The plot panel displays the plot points in the currently selected thumbnail(s).
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Individual points can be selected in this panel. Click on a point to select/deselect it, or
use the Area select mode to select multiple points by dragging around them (see
General panel toolbar settings, on page 31). Clicking on successive points adds the
points to the selection. Selected points are shown as enlarged blue points, and the

sensorgrams from selected points are shown in the sensorgram panel. Use ® Dese-

lectallto deselect all selected points.

Panel toolbar

Click ﬁ Chartsettings on the panel toolbar to access display settings for the panel.

The separate tabs in the chart settings are described below. Other panel toolbar
options are described in General panel toolbar settings, on page 31.
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6 Plotitems
6.1 The Plot workspace
6.1.2 Plotpanel

General tab

General Sclection  Chart settings
Copy image to clipboard

As shown Small Medium Large

BB,

Save tofile

Setting Description

Copyimage to clip- Copies the plot panel to the Windows clipboard. Choose

board one of three sizes or As shown.

Savetofile Saves the plot panel as anillustration in selectable
format.

Selection tab
General Selection Chart settings EZ
Exclude Curve markers
Exclude Global High interest
Exclude Local Identified binder i
| Show excluded data Ref 4653ADS ¥
+  Show curve markers
Edit markers ®
Note: The curve markers shown here are examples, for illustration purposes only.

Options on this tab apply to selected plot points. See Section 6.7 Selecting data in Plot
items, on page 152 for details of how to select points.
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Setting Description

6 Plotitems
6.1 The Plotworkspace
6.1.2 Plotpanel

Exclude global Check this option to exclude the selected points and the
sensorgrams from which they are derived from all evalua-
tion items, including those already created.

If excluded points are selected, the option will be
checked. Remove the checkmark to include the points
again.

Excluding points removes any adjustments and/or table
calculations that have been applied.

Exclude local Check this option to exclude the selected points and the
sensorgrams from which they are derived from the
current evaluation item only.

If excluded points are selected, the option will be
checked. Remove the checkmark to include the points
again.

Curve markers Check the required markers to apply the markers to the
selected points. See Section 3.4 Curve markers, on page
43 for more details.

Show curve markers | Checkthisoptiontoshow curve markers in the plot and
thumbnail panels.

Edit markers Choose this option to manage curve markers. See Section
3.4 Curve markers, on page 43 for details.

Chart settings tab

General Selection Chartsettings

‘@0,

Scales Gridlines Legend &
X-axis y-axis X-axis y-axis Hidden
Logarithmic Logarithmic Major Major
Top #
® Automatic ® Automatic Minor Minor
Left
Manua! Manual
@ Right
®
Bottom
Caption Data labels
Show system caption None «

Show custom caption
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6 Plotitems
6.1 The Plotworkspace
6.1.2 Plotpanel

Setting Description

Scales Choose Logarithmic or Automatic scales for the axes.
Automatic scale is always linear for sensorgram data.
Note:

Zero or negative values cannot be displayed on a loga-
rithmic scale.

Choose Manual and enter minimum and maximum
values to set the scales manually.

Gridlines Choose whether to show major and/or minor gridlines.
Gridline spacing is determined according to the scale
range.

Legend Displays a legend identifying points by color. Choose the
position of the legend in the panel.

Caption Displays a caption in the panel. Choose whether to
include the system caption and/or a custom caption with
text as entered.

Data labels Displays a label for each pointin the plot. Choose the
property to use as label text.

Biacore Insight Evaluation Software User Manual 29287248 AE 99



6 Plotitems
6.1 The Plotworkspace
6.1.3 Sensorgrams panel

6.1.3 Sensorgrams panel

Panel description

The Sensorgrams panel shows the sensorgrams for points that are selected in the
Plot panel. The panelis empty when no points are selected.

@

&
E
/
¥

Panel toolbar

Click ﬁ Chartsettings on the panel toolbar to access display settings for the panel.

The separate tabs in the chart settings are described below. Other panel toolbar
options are described in General panel toolbar settings, on page 37.

General tab

General Selection Alignments  Chart settings

G
Copy image to clipboard .

As shown Small Medium Large

¥

Save to file

Setting Description

Copyimage to clip- Copies the sensorgram panel to the Windows clipboard.

board Choose one of three sizes or As shown.

Save tofile Saves the sensorgram panel as anillustration in select-
able format.
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6 Plotitems
6.1 The Plotworkspace
6.1.3 Sensorgrams panel

Selection tab

General Selection Alignments  Chart settings

Exclude Curve markers

+ Show curve markers

 Show excluded data Edit markers

Guiding sensorgrams

¥  Show sensorgram from reference flow cell

¥ Showideal fragment sensorgram profile

Note: The curve markers shown here are examples, for illustration purposes only.

Options on this tab apply to selected sensorgrams. See Section 5.3 Selecting data in
Sensorgram items, on page 89 for details on how to select sensorgrams.

Setting Description

Exclude global Check this option to exclude the selected sensorgrams
from all evaluation items, including those already
created.

If excluded sensorgrams are selected, the option is
checked. Remove the checkmark to include the sensor-
grams again.

Excluding sensorgrams removes any sensorgram adjust-
ments and/or table calculations that have been applied.

Exclude local Check this option to exclude the selected sensorgrams
from the current evaluation item only.

If excluded sensorgrams are selected, the optionis
checked. Remove the checkmark to include the sensor-
grams again.

Curve markers Check the required markers to apply the markers to the
selected sensorgrams. See Section 3.4 Curve markers, on
page 43 for more details.

Solventcorr. out of The Solvent correction out of range marker is auto-
range matically set to relevant sensorgrams.
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6 Plotitems
6.1 The Plotworkspace
6.1.3 Sensorgrams panel

Setting Description

Show curve markers | Checkthisoptiontoshow curve markers in the sensor-
gram and thumbnail panels.

Edit markers Choose this option to manage curve markers. See Section
3.4 Curve markers, on page 43 for details.

Show adjusted Check this option to view adjusted sensorgrams. The

sensorgrams adjustments are setin the Settings panel to the left of
the plot window.

Showsensorgrams Check this to display the sensorgram from the reference

fromreference flow | cellasasparsely dotted curve.

cell

Show ideal sensor- Check Show ideal sensorgram profile to display two

gram profile typical fragment sensorgrams. The sensorgrams appear
as dotted curves. One curve shows slight curvature and
the other has a rectangular shape.

Alignments tab

General Selection Alignments Chart settings

X-axis
Align to injection event
Analyte 1 start

y-axis
Align to report point

Analyte baseline_1

Setting

B,

Description

x-axis

y-axis

Choose how sensorgrams are aligned in the display. The
x-and y-axes can be aligned independently to an injec-
tion event or areport point. The alignment point will be
setto zeroin the display.
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6 Plotitems
6.1 The Plot workspace
6.1.3 Sensorgrams panel

Chart settings tab

General Selection Alignments Chartsettings

Caption

B,

Show custom caption

Setting Description
Caption Includes a custom caption in the panel. Enter the caption
text.
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6 Plotitems
6.1 The Plotworkspace
6.1.4 Table panel

6.1.4 Table panel

Panel description

This section describes the basic functions of the table panelin plotitems. When Curve
analysis is applied, the table panel provides additional content (see Section 6.5.2
Curve analysis table panel, on page 125).

The table panel lists parameter values for all points included the plot item. Rows for
pointsinthe currently selected group are highlighted in light green, and rows for
selected points are highlighted in a darker shade.

Capture1 Coptwrel  Capturel
Cycle Channel  Sonsorgram type Analysis step purpose  Analysis stepname  Excluded Corvemarkers  Solution  Controltype  Concentration [ng/mi)

Arlysis Samplal Mot
Arabysi sampled Mot

Anabysis sample 17 Mt

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

Click on the funnel shaped filter symbol in the top row to display and select items that
can befiltered. When filtering has been performed, the filter symbol turns blue.

Panel toolbar

Setting Description

Opens the display settings for the panel. Tabs in the

a Table settings display settings are described below.

Groups selected rows at the top or bottom of the table.
Click repeatedly to switch between top and bottom of the
table.

A
¥ Sortonselection
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Selection tab

Selection Columns
Exclude
Exclude Global
Exclude Loca

+ Show excluded data

6 Plotitems
6.1 The Plotworkspace
6.1.4 Table panel

C]

Curve markers
F
v

High interest
identified binder

Ref 4653AD5

Edit markers

Note: The curve markers shown here are examples, for illustration purposes only.

Options on this tab apply to selected table rows. See Section 6.7 Selecting data in Plot
items, on page 152 for details of how to select points.

Setting Description

Exclude global

Check this option to exclude the selected points and the
sensorgrams from which they are derived from all evalua-
tionitems, including those already created.

If excluded sensorgrams are selected, the option will be
checked. Remove the checkmark to include the sensor-
grams again.

Exclude local

Check this option to exclude the selected points and the
sensorgrams from which they are derived from the
current evaluation item only.

If excluded sensorgrams are selected, the option will be
checked. Remove the checkmark to include the sensor-
grams again.

Show excluded data

Check this option to show excluded points and sensor-
gramsin gray, and to list excluded data in the table.
Excluded sensorgrams are identified in the table in the
Excluded column.

If this optionis not checked, sensorgrams and corre-
sponding table rows are hidden.

Curve markers

Check the required markers to apply the markers to the
selected points and sensorgrams. See Section 3.4 Curve
markers, on page 43 for more details.

Edit markers

Choose this option to manage curve markers. See Section
3.4 Curve markers, on page 43 for details.
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6.1.4 Table panel

Columnstab

Columas

Column calculatos

Apply datault sorting

Move columns between Available columns and Selected columns using the left and

right arrow buttons to control the information displayed in the table. Select a columnin

the Selected columns list and use the up and down arrow buttons to change the

column display order.

Note: Columns that are not selected cannot be used for axis variables in the plot
(see Axis settings, on page 109). If you remove columns from the table that
are used as axis settings, the thumbnails and plot will be adjusted.

Use Column calculator to add table columns that hold results calculated from other
columnvalues.See Section 6.8 Calculated columns, on page 154 for details.

Click Apply default sorting to restore the default sort order for table rows if you have
changed the sort order.

Note: Applying default sorting does not affect the order of selected columns.
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6.1.5 Classification panel

The classification panel is divided into two sections; one for setting Binder prediction
classifications, and one for setting Binding prediction quality.

Classifications and qualities are assigned using checkboxes. See Section 6.6 Binder
prediction, on page 131 for details.

Classification

Atypical dissociation Negative slope
Baseline difference Positive slope
Binding to reference Super stoichiometric

Irregular injection

Quality

« High Low Uncertain Below cut-off
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6.2 Plotitem settings

Introduction

This section describes the available settings in the Settings panel at the left of the plot
workspace. The Select sensorgrams panel is described in Workspace settings, on
page 30.

Data grouping
The Data grouping setting determines how the data is divided into groups. The
number of groups is shown in parentheses in the Data grouping setting header.

The following Data grouping settings are available in a Plot item:

Setting Description

Channel Groups the data by channel.

Note:

This setting is only relevant for results from multichannel instru-
ments.

Alltogether | Plotsallthedatainasingle group.

Channelvs Plots the response in one channel against the same report pointin
channel another. Each unique channel pair is treated as a separate group.
Note:

The report points for this kind of plot are selected under Axis
settings.

This setting can only be used with results from multichannel
instruments.

Custom Allows free selection of grouping parameters from the list. Param-
eters may be combined.

Injection assignment

The Injection assignment setting determines which injections should be used for
variable parameter values.

Setting Description

Use variable Variable parameters from the specified injection command
information will be used as sample parameters in the evaluation.

from
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Note: Plot items do not use the Use response values from setting for Injection
assignments that is included in other items. Selection of report points for
Axis settings provides the corresponding function for plots.

Axis settings

The Axis settings determine the parameters used for the x- and y-axes in the plot.

v Axis settings
X-axis
Report point
® Variable Cycle v

Distributed

y-axis
® Report point Analyte binding late_1 v
Responsetype | Relative v

Wariable

Right y-axis

Choose the appropriate axis settings for your plot. For plots that are grouped Channel
vs channel, only the report point setting is available.

The Distributed setting expands the x-axis to avoid plotting multiple points at the
same x-axis position.

Note: Variable options for axis settings correspond to the columns included in the
Table panel. Columns that are not shown in the table panel (see Columns
tab, on page 106) cannot be used as axis variables.

Select Right y-axis to add a second y-axis to the plot. The settings for the left and right
y-axes are independent of each other.

Adjustments

Boundaries

Report point adjustments compensate the response values for blank subtraction,
analyte molecular weight, variations in levels of captured ligand and drift in surface
binding capacity.

See Section 6.3 Plot adjustments, on page 111 for details.

Boundaries divide the plot into two or more regions for cut-off or ranking purposes.
See Section 6.4 Cut-off and ranking boundaries, on page 115 for details.
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Curve analysis

Curve analysis provides functions for PLA (Parallel Line Analysis) and ECgq (half-
maximal effective concentration) determinations. See Section 6.5 Curve analysis (PLA
and EC50), on page 121 for details.

Color by
The Color by setting colors the plot points according to a selected property. Available
options are determined by variable parameters in the run method and by any curve
filters that are applied in the evaluation.
Note: Sensorgram and point colors are hidden by the selection highlight when
sensorgrams and points are selected.
Binder prediction

Binder prediction provides access to prediction models, predicts functionality,
training of prediction models, and the classification manager.

Binder prediction can be set to None or Use Prediction. With Binder Prediction
set to Use prediction , the setting provides access to prediction models, and training
of prediction models.

See Section 6.6 Binder prediction, on page 131 for details.
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6.3 Plotadjustments

General features
Adjustments compensate the plot points for background response (blank subtraction),
analyte molecular weight, variations in levels of captured ligand and drift in surface
binding capacity.

v Adjustments
Blank subtraction v
Molecular weight adjustment v
Capture/ligand adjustment

Adjustment for controls

To apply an adjustment using the most recent settings (or default settings if none have
previously been used), select the checkbox. Click the appropriate button to view or
change the settings. Adjustments that have been applied are indicated by a check-
mark. Remove the checkmark to remove an adjustment.

Adjustments should be applied in the order listed from top to bottom, since adjust-
ments later in the sequence can be affected by earlier ones. Applying an adjustment
will cancel any adjustments later in the sequence that have already been applied.

Adjustments are synchronized between the plot and sensorgram panels.
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Adjustment preview

6 Plotitems
6.3 Plotadjustments

The workspace for Blank subtraction and Adjustment for controls allows selection
of appropriate parameters and provides a preview of the adjustment effect. The work-
space for Blank subtraction isillustrated below.

View adpustments for

Analyze binding late 1 +

Before adpastment

Blank subtraction

After adjusiment

1 Heferencesubliacted 21 GRCRK  SamplelContel] ¥ Mwerage feadeal v
? Rifadancesubliacted 21 GRCRX | SampleConcs0] || Averagh dbadet
3 Ralerance subtractid 21 GRCRE  SamplelConcel] ~  Awerage feanl v
1 GPCRE  SamplelCones0] ~  Average nearesl
1 GPCRY  SarmplelConte0] ~  Average readesi
1 GPCRX  SarmplefConcs] ~  Aworage boaest
7 Relorence sublmcted 21 GPCRX  SarmplelComcsD] ~  Average foaest v

Apply and closs Closs

Note:
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Select the report point to show in the before-after preview under View adjust-
ments for.You can preview the adjustment effect on any report point, regardless of
which is selected in the plotitem.

The table lists one row for each channel. Select a row to preview the adjustment
effect for the selected channel.

In evaluation of data from multi-channel instruments, adjustment settings are inde-
pendent for each channel. Use the setting in the table header to apply the same
setting to all channels: change settings for individual channels in the table row.

Select Apply and close to apply the adjustment.

Points may be excluded (locally or globally) in the preview plots. The exclu-
sion will apply even if the adjustment is not applied.
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Blank subtraction

Blank subtraction subtracts the responsein a blank sensorgram from all sensor-
grams (within the same channel in data from multi-channel instruments). For evalua-
tion sessions that include multiple runs, blank subtraction is performed separately
withineach run.

Blanks may be sample cycles defined as Blank or sample cycles with zero concentra-
tion.

Choose the subtraction setting:

Setting Description

Nearest Nearest blankin the cycle sequence.

Average nearest Average of the nearest preceding and nearest following
blanks.

Preceding Nearest preceding blank. If there is no preceding blank,

the nearest following blank is used.

Following Nearest following blank. If there is no following blank, the
nearest preceding blank s used.

Molecular weight adjustment

Molecular weight adjustment adjusts the response by dividing it by the analyte
molecular weight, so that responses are visualized on a molar basis instead of weight
basis. The response is expressed as RU/100 Da (response per 100 daltons).

Any samples for which no molecular weight is available or for which the molecular
weightis set to zero will be excluded from the adjusted plot.

Capture/ligand adjustment

Capture/ligand adjustment compensates for cycle-to-cycle variations in levels of
captured ligand by dividing the analyte response by the level of captured ligand.
Adjusted responses are expressed as sample response divided by capture level.

Adjustment for controls

Adjustment for controls compensates for drift in the analyte binding capacity by
normalizing response levels relative to negative and positive control responses from
control samples repeated at intervals throughout the run. A positive control is
required. The negative control level is set to zero if no negative control is specified. The
normalized responses are plotted on a scale of 0% to 100%.

For evaluation sessions that include multiple result sets, adjustment for controls is
applied separately to each result set. The adjustment also has the effect of normalizing
the response levels between result sets provided that the same control compound is
usedin all result sets.

The adjustment is performed as follows:
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1. Curves arefitted to the control sample responses for positive and (if used) negative
controls, using either Linear or Polynomial fitting equations.

Fitting Equation

Linear

y=ax+b(whereaandb are constants)

Polynomial

y=ax? +bx +c (wherea, band c are constants)

2. Thefitted line(s) are transformed to straight horizontal lines with values 100 for the

positive control and O for the negative control.

3. The corresponding transformation is applied to all pointsin the plot (including the

actual control sample responses), to normalize the points relative to the fitted

control responses.

Adjustment for controls cannot be applied in regions where the positive control curve

lies below the negative control level. Any points that lie in such regions will be excluded

from the adjusted plot.

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. An extreme example is illustrated below.

RU
50000
45000

g 40000

£

3 =0

é 30000

% 25000

Before adjustment

5 015 om
Cycle number
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6.4  Cut-off and ranking boundaries

Introduction

Boundaries divide the plotinto two or more regions for cut-off or ranking purposes.

Different boundary types can be applied, according to the needs of the evaluation. The

boundary type is applied to all groups in the evaluation, although settings may differ

between groups. Once boundaries have been set, their position can be adjusted either

by editing the settings for the boundary or by dragging the boundary line in the plot

panel.

Boundary type Description

Control based cut-off

Creates asingle boundary based on the response
from a selected control sample.

Binding level screen
cut-off

Creates a single boundary based on the fraction of
points that lie above the threshold, with considera-
tion for deviant binding behavior. This option is
primarily intended for fragment screening applica-
tions, and is only available when the Extended
Screening & Characterization extension is active.

Manual cut-off

Creates asingle boundary at a specified response
level.

Ranking

Creates multiple boundaries that divide the data into
groups (e.g., no binding, weak binding and strong
binding).

Cut-off and ranking plots are opened in edit mode when first created, allowing the
boundary properties to be defined. Click Close in the edit panel to restore the table
display. Click Edit in the Settings panel on the left to re-open edit mode.
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Control based cut-off

Control based cut-off creates a single cut-off boundary with default settings at a
response calculated as the average response for a selected control sample plus
3 standard deviations (SD).

Beg
B=,

Group Response Mo.ofSD  Costrolaverage ControlSD  Control

chl B35 101

 ciose|
The following parameters can be set for Control based cut-off:

Parameter Description

Response The actual response level of the cut-off. If you change this
value, the No. of SD value is recalculated accordingly.

No. of SD The number of standard deviations added to the average
control response. If you change this value, the actual
response level for the cut-off is recalculated accordingly.

Control Select the sample to use as a control.

A Cut-off column is added to the table, with rows marked as either Above or Below.
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Binding level screen cut-off

Binding level screen cut-offis primarily intended for evaluation of fragment binding
assays, where the focus of the experiment is often to reduce the number of fragments

taken for continued study, rather than to identify unequivocal binders. The function

6 Plotitems
6.4 Cut-offand ranking boundaries

creates a single cut-off boundary based on the number of samples (excluding control
samples) above the cut-off (considered as "hits").

Pointsin a Binding level screen cut-off plot are colored by default by binding

behavior marker.

Group Response  %above Pointsabove Totalpoints % above without binding bohavior % total without binding behavior

The function also analyses the sensorgrams to identify atypical binding behavior thatis

ﬂn.-\'

. e

relatively common in fragment screening work. The plot points are colored by binding

behavior indicators when Binding level screen cut-offis applied. The following atyp-

ical binding may be identified:

Name

Slope

Description

Indicates a significantly increasing
response during sample injection instead
of the normally expected rapid binding to
asteady-state level. Slope is determined
from the average slope of the sensorgram
between the report points binding early
(shortly after injection start) and binding
late (shortly before injection end).

Sensorgram appear-

ance
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Name

Slow
diss

Description

Indicates that the compound does not
dissociate immediately after the end of
the sample injection. Slow diss is deter-
mined from the relative response above
baseline for the report point stability
early (shortly after the end of the injec-
tion).

Sensorgram appear-

6 Plotitems
6.4 Cut-offand ranking boundaries

ance

kN
Slow diss ™

R>Rmax

Indicates that the maximum response
reached during sample injection is higher
than expected for the ligand immobiliza-
tion level. R>Rmax is determined from
the highest response during sample
injection and the theoretical maximum
binding capacity based on 1:1 binding.
Calculation of the theoretical maximum
binding capacity requires the molecular
weight of the ligand, provided either
duringimmobilization or edited in the
Chip Information.

This parameter is not supported for
assays that use captured ligands.

Theoretical
Rmax

R=Rmax

The following parameters can be set for Binding level screen cut-off:

Parameter Description

Response The actual response level of the cut-off.

% above Percentage of the total number of samples (excluding control
samples and samples that have been excluded from the plot)
that lie above the cut-off.

% total Percentage of the total number of samples (excluding control

without samples and samples that have been excluded from the plot)

binding that lie above the cut-off and have no binding behavior indi-
behavior cator.

Binding Move the sliders to adjust the sensitivity of binding behavior

behaviorsensi- | detection. Move to the left to reduce the sensitivity (detect

tivity fewer points) and to the right to increase sensitivity (detect
more points).
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Manual cut-off

Ranking

Manual cut-off creates a single boundary at a specified response level. Enter the level
in the boundary settings table. Different levels may be specified for different groups.

. | | & g &
i - [y B

=
-
-

Ranking boundaries divide the plotinto a user-defined number of regions. Ranking
boundaries are set automatically on the basis of average responses for control
samples and may be edited freely. Custom boundaries can also be added.

Ranking boundaries are identified by name and a numerical value. The numerical value
isintended to aid data processing in third-party software.

Note: The ranking value does not affect the response level of the boundary.

Points are ranked in the plot table as Above... the name of the nearest lower boun-
dary. Points below the lowest boundary are ranked as Below that boundary name.
Boundaries are also assigned a numerical value that can be useful in data processing in
third-party software. Points below the lowest boundary are assigned a ranking value of
zero.

Follow the steps below to manage ranking boundaries.
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Step Action

1 Choose Ranking from the Boundaries options.

5

. a’
. . (5]

v i, 4

s
4
EEEEEEE s EEEE

Group  MOEItve control DMS0 IConc 01 Negative control: DMSO [Conc 10001 Positiva controk: Flbuvi [Cone 0,251 [ i ankings |
M nanking value: 1 Ranking value: 2 Ranking vabue: 3

=
2 To add a new boundary, click Edit rankings, then choose Add boundary in
the dialog box. Enter the name and ranking value for the new boundary.

Note:
Ranking values are required but do not have to be unique.
Click Apply and close when you have added all the boundaries you need.

3 Enter boundary levels for the new boundaries.

4 To editaboundary level, enter a new level in the table or drag the boundary
lineinthe plot.

5 To edit aboundary name or ranking value, click Edit rankings and change
the settings.

6 Todelete aboundary, click Edit rankings, then select the boundary and
choose Remove boundary.

Biacore Insight Evaluation Software User Manual 29287248 AE 120



6 Plotitems
6.5 Curveanalysis (PLAand ECsg)

6.5  Curve analysis (PLA and EC5)

In this section
Section See page
6.5.1 Curve analysis plot panel 123
6.5.2 Curve analysis table panel 125
Introduction

The Curve analysis plot setting provides functions for evaluation of relative potency in
comparison with a reference substance using either PLA or ECsq. Both functions are
based on a plot of response against the logarithm of concentration. Equations for the
fitting models are givenin Appendix A.3 Other fitting models, on page 292.

* PLAestimates relative potency by fitting the linear region of the sample and refer-
ence plots to a model with common slope and individual intercepts. The relative
potency is determined from the difference in intercept values.

* ECggdetermines the effective concentration for half-maximal response from the
plot. Relative potency is determined by comparing the ECsq values for test and
reference substances.

Relative potency is determined separately for each test substance relative to each
reference substance within the same data group.

Applying Curve analysis changes the information presented in the Plot panel and the
Table panel.

Curve analysisis only available if the Concentration & Potency extension is active.

Note: Applying Curve analysis will remove any boundaries that have been setin
the plot and vice versa.

Requirements

Requirements for PLA and EC5q determination are summarized in the table below.
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Measure-
ment

PLA

6 Plotitems
6.5 Curveanalysis (PLAand ECsg)

Requirements

* Aconcentration series of one or more reference substances,
covering the linear region of a plot of response against the
logarithm of the concentration.

* Aconcentration series of one or more test substances,
covering the linear region of a plot of response against the
logarithm of the concentration.

The concentrations of reference and test substances do not have
tobethesame.

ECs

A concentration series of each test substances, sufficiently wide
to cover the approach to asymptotes at the lowest and highest
concentrations.

A concentration series of one or more reference substances is
required for calculation of relative potency.
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6.5.1 Curve analysis plot panel

Panel description

Curve Plot panel
analysis
PLA The plot panel for PLA shows a plot of binding response against

analyte concentration, with a logarithmic concentration axis. Points
that lie between adjustable horizontal boundaries are fitted to a
straight line with common slope and individual intercepts for each pair
of test and control substances within the group.

Drag the boundary lines to adjust the region used for fitting. Fitting
modes and parameters can be changed from the table panel.

o
=

1

EC50 The plot panel for EC5q shows a plot of binding response against
analyte concentration, with a logarithmic concentration axis. Points
for each analyte concentration series are fitted to a 4-parameter
equation. Fitting modes can be set from the table panel.

o
3]

A
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6.5.1 Curve analysis plot panel

Panel toolbar

Click Q Chartsettings on the panel toolbar to access display settings for the panel.

The separate tabs in the chart settings are described below. Other panel toolbar
options are described in General panel toolbar settings, on page 31.

Chart settings

For PLA, the settings tab Curve analysis is added to the chart settings (see Section
6.1.2 Plot panel, on page 96 for a description of other tabs in chart settings).

: : : @
General Selection Chartsettings  Curve analysis ﬂ
Show
L4 Common fit
Individual fit Sy

Datais automatically fitted using both Common fit and Individual fit. The setting
here affects the way the data is displayed in the PLA plot panel as follows:

Setting Description

Common fit Displays the fit to both reference and sample with acommon
slopevalue.

Individual Displays the fit to each concentration series separately.
fit

If both options are selected, an overlay plot of the two modes will be displayed.
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6.5.2 Curve analysis table panel

General panel description

When Curve analysis is applied, the table panel presents three tabs. The illustration
below shows the panel for PLA:

Group _. Sample  Rolative potoncy  Commonslope CommonR! Costrolslope Samplesiope ComtrolR'  Sample R’  SloperatioS/C  Fit

Tab Description

Plot table Provides the same functionality as the table panelin
general plotitems (see Section 6.1.4 Table panel, on page
104), with the addition of the Curve analysis option in
Table settings (see Chart settings, on page 124).

Results Displays the numerical results of the evaluation.

Settings/Settings Provides Fit mode options and displays settings and

and parameters parameters for the numerical values (see PLA settings, on
page 127 and EC50 settings and parameters, on page
129).
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6.5.2 Curveanalysis table panel

Click Q Chartsettings on the panel toolbar to access curve analysis settings.

S

Curve analysis B

® Ratio percent
Ratio

Logarithmic

Setting Description

Ratio percent Relative potency is expressed as the sample potency as a
percentage of the reference potency.

Ratio Relative potency is expressed as the ratio of the sample
potency to the reference potency.

Logarithmic Relative potency is expressed as the logarithm (base 10) of
the ratio of the sample potency to the reference potency.
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PLAresults
The PLA results tab in the table panel shows the numerical results of the PLA determi-
nation.
DL&m‘nm. Q’
Group | Control Sample  Rolative potoncy  Commonslope CommonR! Costrolslope Samplesiope ComtrolR'  Sample R’  SloperatioS/C  Fit

Parameter Description

Group, Control, Identification of the sample-control pair.

Sample

Relative Relative potency of the sample compared to the control.

potency

95% confidence | Lowerand upper limits of the confidence interval for the rela-
tive potency calculation.

Slope Slope of the fitted straight line. This parameter is reported for
the following cases:
* Common (obtained when sample and control lines are

constrained to the same slope)

* Sample
¢ Control

R2 Regression coefficient for the straight line fitting. This param-
eterisreported for the following cases:
* Common (obtained when sample and control lines are

constrained to the same slope)

* Sample
¢ Control

SloperatioS/C Ratio of the sample slope and the control slope.

PLA settings

The PLA settings tab in the table panel provides Fit mode options and lists the
settings for the fitting boundaries.
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-
ttable  PLArcsults  PLA sottings Fit moda ﬂ_
Oviginal data
Group | Low High Low (%) High (%) Fitmoessage il den
Chil 2697.1 12635 20,0 2800 Reference 1 not enough data; Sample 1 notenough data
Ch2 277183 400300 20,0 200
Ch3 DE0ES 106676 20,0 80,0
cha 84698 20,0 80,0 Reference 4 not encugh data
chs T612.T 20,0 B00
ché 4R3069 1926233 20,0 200 Refarence 6 not enough data

The boundaries (Low and High) are listed as both response values and as a percentage
of the range between the asymptotes. Boundaries can be adjusted either by dragging
inthe plot panel or by entering new values in the settings tab.

Fit mode provides the following options:

Mode Description

Original data Fits to the original response values.

Normalized data Fits to data normalized separately for each curve to the lower
and higher asymptote values.

EC50results
The EC50 results tabin the table panel shows the numerical results of the EC50 deter-
mination.
@
Plottable EC50results ECS50 settings and parameters .u,
Group ,  Control Sample  Relative potency 95% confidence Fit message
% low high
ch1i Reference 1  Sample 1 142 0,107 1890 o
chz Reference 2 Sample 2 7.6 0,0871 588e4 Reference 2 EC50 value outside data range; Sample
ch3 Reference 3 Sample 3 2,26 3,35e-12  1,53e12  Sample 3 EC50 value outside data range
Ch4 Reference 4 Sample 4 181 6,340-4 5,16e7
chs Reference 5 Sample 5 346 0,00
~he Mofaranca c Crmnla £ 11N AI0A 0O L L PR T, D i EREN o s et st mmronms Geveninle T

Pl

Reported values in addition to sample identification are listed below.

Parameter Description
Relative Relative potency of the sample compared to the control.
potency

95% confidence | Lowerand upper limits of the confidence interval for relative
potency calculation.
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EC50 settings and parameters

The EC50settings and parameters tab in the table panel provides Fit mode options
and lists the parameters for the 4-parameter fitting.

s ECS0 sottings and paramataers o
Group | Curve EC50 Lowerasymptote Upperasymptote Hillcoeff  Chi® Function Fit message
Chl Reference 1 130 1920 4070 178 23%eT dpaam =
ch1 sampla 1 9,10 -2280 352 141 11407 4param
ch2 we 0,189 -9, 75e4 459 G63e param Reference 2 EC
ch2 0,264 12805 1 250e7 param Samphe 2 ECS0
Ch3 Reference 3 275 13184 164 6347 4param

T Coerml T B ATk AEET  EBAT  hmasaes  Pamede TEREA T

Reported parameters are listed below. See 4-parameter and EC50, on page 292 for
details of the 4-parameter fitting function.

Parameter Description

Group, Curve Sample identification.

EC50 EC5q value (concentration for half maximal response).

Lowerasymp- Lower asymptote value for the fitted curve.

tote

Upperasymp- Upper asymptote value for the fitted curve.

tote

Hill coeff Slope of the fitted curve at the ECsq value.

Chi? Chi-square statistical fitting parameter.

Function Fitting function. Only 4-parameter fitting is currently
supported.

Fit mode provides the following options:

Mode Description

Original data Fits to the original response values.
Normalized Fits to data normalized separately for each curve to the lower
data and higher asymptote values.
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Mode Description

Restricted fit

6 Plotitems
6.5 Curveanalysis (PLAand ECs)
6.5.2 Curveanalysis table panel

Fitting is constrained so that each sample-control pair have
the same upper and lower asymptotes and Hill coefficient.
This aids evaluation of data where the range of sample
concentrations is not sufficient for reliable fitting on its own.

Note:

Ifthe concentration range of both sample and control series is
insufficient for reliable fitting, the reported results should be
discarded.

Biacore Insight Evaluation Software User Manual 29287248 AE

130



6 Plotitems
6.6 Binder prediction

6.6  Binder prediction

In this section
Section See page
6.6.1 Intelligent analysis and its application to fragment 132
binding level screens
6.6.2 The Classification manager 137
6.6.3 Binder prediction 139
6.6.4 Theresulttable 140
6.6.5 The sensorgrams panel 142
6.6.6 Boundaries in binding level screens 143
6.6.7 Fragment binding level screen evaluation workflow using 144

Binder prediction
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6.6.1 Intelligent analysis and its application to fragment
binding level screens

Introduction

Intelligent analysis requires that the Biacore Intelligent Analysis license is installed.
The license provides access to prediction models and to classification and training
functionality.

To train and validate a prediction model, data is divided into training and validation
sets. The training set is annotated by an expert who assigns classifications and quality
states to each sample sensorgram or sensorgram series. The intelligent analysis algo-
rithmis trained based on this input. The model is then applied to the validation set and
theresultis examined by the expert to determine if the model requires further training
or can bereleased and applied on future data sets.

Annotate by

Build Model
Expert H

Training Set

Validate by
Expert

Validation Set

Apply by User

Both empty and pretrained prediction models are provided with the Biacore Intelligent
Analysis license. A user can continue to train the pretrained models, or can start
training from an empty model. If the pretrained model is acceptable, it can be tuned to
better suit user needs by reclassifying predicted data and by training the model.
Retraining leads to a customized model. If the pretrained model is not acceptable, it
can be faster to customize a model by re-classifying data and train an empty model.

Intelligent analysis applied to
fragment binding level screens

By opening a fragment binding level screen run with the predefined evaluation method
Fragment binding level screen using binder prediction, sample sensorgrams will
automatically receive classifications and will be assigned High, Low or Uncertain
quality. The results are predicted using the prediction model Biacore pretrained
model for fragment binding level screen (copy) and presented in plots and tables
inthe Evaluation - Binding level item.
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By using the evaluation model, the result table (see Section 6.6.4 The result table, on
page 140)is sorted by Binder prediction Certainty to bring the high quality
compounds to the top of the table. At this stage, or after reviewing the results, it is
useful tofilter the table on Binder prediction Quality high, and to sort the report
point column Analyte binding early_1 Adjusted relative from high to low values.
From this view, compounds of interest for further development can readily be selected.

Requirements on Binding level screen

assays

Fragment based screens typically require solvent correction and the use of positive
and negative controls.

Negative controls (blanks) are used for blank subtraction and can be used to set a
cut-off level to remove samples with negligible response from analysis.

Positive controls are used to correct data for trends in ligand activity. The positive
control should be injected at a high enough concentration to reflect the maximum
binding activity. This isimportant since the positive control is additionally used to
determine the binding level limit for super stoichiometric binders.

The molecular weight of samples and positive controls are required and used for
comparison of molecular weight and control adjusted data.

A Boundary (cut-off) setting is required, and prediction is only enabled if a Boundary is
set.

The Biacore pretrained model for fragment binding level screen (copy) has
been trained with blank subtraction, molecular weight adjustment, and adjustments
for controls. However, these adjustments are not required, and prediction models can
be developed without adjustments.

Ideal fragment profiles

Fragment affinities are generally low and in the uM to mM range. By considering asso-
ciation rate constants from 1x103 M-'s™" and higher, fragment profiles with a certain
affinity can be simulated.

The images below show profiles based on a 50 uM affinity, a screening concentration of
500 uyM and a maximum binding capacity of 10 RU. For fragments with low association
rate (ka) constants, slight curvature can be observed. When ka becomes higher, the
profiles are characterized by a rapid approach to steady state and instant return to the
baseline during dissociation.

Except for the upper left sensorgram, steady state is reached within 6 seconds, and
dissociation is complete after 30 seconds.
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ka 1E3, kd 0,05 ka 3E3, kd 0,15 fa 1E4, kd 0,5 ka 3E4, kd 1,5

Training and classification of real
fragment profiles

Samplesin training

The Biacore pretrained model for fragment binding level screen (copy) has
been trained to recognize high and low quality fragment profiles.

Training of the prediction model is based solely on High and Low quality profiles.
Controls, samples below the cut-off level, and samples that are assigned Uncertain
quality during annotation/classification, are not used in the training.

Alow quality fragment

Inthe example below, steady state has not been reached at the analyte Binding Early
report point set six seconds after injection start. The signal remains high even after 30
seconds of dissociation. This sample received classifications Positive slope during
injection, and Atypical dissociation. It also showed significant binding to the reference
surface. Consequently, it was considered a Low quality fragment.

The image below shows a low quality fragment (solid line) in overlay plot with ideal frag-
ment profiles (dotted lines).
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A high quality fragment
The fragment profile below is only impacted by small disturbances at the injection start

and stop, and rapidly reaches steady state and dissociates rapidly. This fragment was
set to High quality with no further classifications.

The image below shows a High quality fragment (solid line) in overlay plot with ideal
fragment profiles (dotted lines).

Deviations from the ideal can have many reasons, such as secondary binding events,
solubility issues, aggregation, matrix effects, binding to the reference surface, memory
effects, or poor blank subtraction.

In the image below, compounds encountered in training with deviations from the ideal,
such as small offsets and drift during dissociation (A), irregular noise during injection
(B) and small slopes (C) were accepted and considered as High quality fragments.

Super stoichiometric binders

Compounds with binding levels 2.5 times above the positive control were classified as
super stoichiometric and were always set to Low quality, even when the profiles were
ideal (D).

A i} B
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Atypical dissociation

Irregular injection

Positive slope

O O ™| >

Super-stoichiometric

Low quality fragments must always
receive atleast one classification

There will always be borderline cases where it is difficult to judge whether to assign
Low or High quality. However, all samples with Low quality must receive at least one
classification to provide a rationale for the quality setting.

Note: During training, Low quality can be selected without any further classifica-
tions.
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6.6.2 The Classification manager

Show/Hide the classification manager by clicking on its icon. The classification panel is
divided into two sections; one for Binder prediction classification and one for
setting Binder prediction quality. Classifications and Quality are assigned using
check boxes.

The heading of the classification manager corresponds to the selection of samples. In
the image below, one sample has been selected. It has been assigned Binder predic-
tion quality: High and no classifications have been made.

Classification

== Thumbnails Atypical dissociation Megative slope
Baseline difference Positive slope
Plot
Binding to reference Super stoichiometric
Sensorgrams Irregular injection
B Table :
Quality

P Classification ¥ High Low Uncertain Below cut-off

Binder prediction classifications

Classifica- Description

tion

Atypical Check this box when:
dissociation

* Thesignalissignificantly below the baseline at any time during
the dissociation phase.

* Thereisadrift or an offsetin the signal during the dissociation
phase.

* Thedissociation is slow and the signal remains above the
baseline for the duration of the dissociation phase.

Baseline Check this box to highlight large differences in the baseline

difference between the current cycle and the next cycle. The datais found in
the column Baseline difference.

Binding to Check this box if binding to the reference surface is significant in

reference itself, or large in comparison to binding on the active surface.

Irregular Check this box when:

injection

* Theslope changesduring theinjection.
* Thesensorgram has spikes orirregularities.

Negative Check this box when the sensorgram has a significant negative
slope slope during the injection.
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Positive
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Description

Check this box when the sensorgram has a significant positive
slope during the injection.

Super stoi-
chiometric

Check this box when the binding level is much higher than what
can be expected.

Binder prediction quality

Classifica-
tion

High

Description

Check this box when there are no or small deviations from ideal
fragment profiles.

Low

Check this box for sensorgrams that deviate significantly from
ideal fragment profiles and consider the impact of baseline differ-
ence and binding to reference classifications.

Uncertain

Check this box if sensorgrams cannot be assigned as High or Low
quality.

Below cut-
off

This classification is automatically set for sensorgrams with signal
levels below the boundary level.
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6.6.3 Binder prediction

Binder prediction is available in Settings as a collapsible feature.

Setting Description

Use binder prediction Select None or Use prediction.

Predict Select prediction model and model
version from the drop down lists, then
click Predict.

Train newversion Use this option to train the model. Train
new version is activated when changes
have been made in the classification
panel during the results review. Training
is performed from the latest version of
the prediction model.
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6.6.4 The result table

The following image shows the result table with columns that are specific for Binder
prediction.

Plot table (768)

Analyte binding early_ 1 Binder prediction Y Binder prediction Binder prediction Y

Adjusted relative Quality Certainty (%) Classification

Column Description

Plot table (xxxx) The line above the table displays the
number of samples used in the evalua-
tion.The number is updated when a
filteris applied.

Analyte binding early_1Adjusted This column is derived from the
relative Binding Early report point with adjust-
ments applied, and reflects the relative
binding activity of acompound.

With molecular weight adjustments, the
response is related to binding stoichi-
ometry, and with adjustments for
controls the binding activity is
expressed in percent of the positive
control.

By combining the Relative binding
activity and the Binder prediction,
quality compounds with useful binding
properties can be selected for further
analysis.

Binder prediction quality Three quality levels that correspond to
the Binder prediction certainty:

* Lowcorresponds to close to 0%.

* Uncertain corresponds to approxi-
mately 50%.

* Below cut off correspondstoa
binding curve with a response below
the boundary level.

* High, without detrimental classifica-
tions, corresponds to 100%.
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Column Description

Binder prediction certainty (%)

A prediction certainty that is calculated
by the machine learning algorithm,
scaled between 0% to 100%.

Binder prediction classification

* Atypical dissociation.
¢ Baseline difference.
¢ Bindingtoreference.
* lrregularinjection.

* Negativeslope.

¢ Positive slope.

® Super stoichiometric.

The algorithm sets the classifications and Binder prediction qualities. A user can
change both state and classifications and save the modified results. Based on the
changes, the user can train a new model version. The algorithm updates the results

when a new prediction is performed.

Filters can be applied to columns Binder prediction quality and Binder prediction
classifications. The filter funnel turns blue when afiltration is active.
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6.6.5 The sensorgrams panel

Forinformation about the sensorgrams panel, see Section 6.1.3 Sensorgrams panel, on
page 100.
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6.6.6 Boundaries in binding level screens
Aboundaryis required for the Intelligent Analysis prediction to work in the binding
level screens.

Aboundaryisincluded in the Fragment binding level screen analysis using binder
prediction predefined evaluation method. Upon prediction, everything below the
boundary has its Binder prediction quality set to: Below cut-off. No other classifi-
cationisset.

The Binder prediction quality Below cut-offis assigned for compounds with a
response under the cut-off level. These are kept out of classification and training by
both the user and the machine.

Below cut-off can also be set by the user for compounds which are over the cut-off
level, butitis recommended to assign these compounds as Uncertain to keep them
out of training.

Note: Compounds with the Binder prediction qualities Below cut-off or
Uncertain will not be used in training.

The following boundaries are compatible with the Fragment binding level screen
analysis using binder prediction predefined evaluation method:

* Control based cut-off.
* Bindinglevel screen cut-off.
¢ Manual cut-off.

Note: Use prediction is disabled if the Boundary selection is set to None or
Ranking.
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6.6.7 Fragment binding level screen evaluation workflow
using Binder prediction

Introduction
By opening a fragment binding level screen run with the predefined evaluation method
Fragment binding level screen using binder prediction samples will automati-
cally receive classifications and will be grouped into High, Low, Uncertain or Below
cut-off quality. The results are predicted using the prediction model Biacore
pretrained model for binding level screen (copy).
Binder prediction is available in settings as a collapsible feature when a run is opened
with another evaluation method, or when an evaluation is opened. To perform a predic-
tion, select Use prediction, and then select the prediction model and model version
from the drop-down lists. Click Predict.

Note: If Binder prediction cannot be performed due to missing information,
update the variables with MW (Molecular Weight) information for samples
and positive controls. See Section 6.6.7 Intelligent analysis and its applica-
tion to fragment binding level screens, on page 132 for assay requirements.

Panels in the Evaluation - Binding
levelitem

Theresults are opened, and the Evaluation - Binding level item is shown, with
thumbnails collapsed and with plot, sensorgram, plot table and classification panels

open.

e . Y
Cabhpe Toapl W U E% s im
P LR R TR AP A
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The Plot panel

By using the predefined evaluation method Blank subtraction, Molecular weight
adjustment and Adjustments for controls have all been performed in the Evalua-
tion-Binding level item. The y-axis in the plot has the unit % of positive control. In the
plot, samples are colored by Binder prediction quality. The quality N/A is used for posi-
tive controls. The boundary line is visible. This view is focused on channels (x-axis plot
order Run, Channel, Cycle, Curve) and it is easy to follow trends over time in each
channel.

Once trends have been investigated, it is possible to change the x-axis plot order to
Run, Cycle, Channel, Curve.This setting can be useful if the micro plate has been
systematically filled, row by row, with compounds from different structure classes. The
axis is changed from the Axis settings. The example below compares the two plot
modes.

The Run, Cycle, Channel, Curve setting to the right demonstrates that compounds
with significant response levels are clustered to a few plate regions. In fact, here all the
High quality samples were runin cycles 102to 116.

The Sensorgram panel

Sample sensorgrams have been adjusted in the same way as the plot data. In the
Selection tab, found in the Sensorgram panel settings, it is possible to activate
Guiding sensorgrams.|deal fragment sensorgram profiles (see Section 6.6.1 Intelli-
gent analysis and its application to fragment binding level screens, on page 132) are
scaled inrelation to the sample(s) and presented as dashed lines in overlay plot with
sample sensorgram(s). The sensorgram from the reference flow cell is not adjusted and
is best viewed in the context where Show adjusted sensorgrams have been
unchecked.
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]
General Selection Alignments  Chart settings
100 . E
i Exclude Curve markers
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]
B i | Show exclude «'| Show curve markers
2 50
s Edit markers
e 25
; +f| Show adjusted sensorgrams
T 0
] Guiding sensorgrams
i at Show sensorgram from reference flow cell
v fragment sensorgram profile
-50
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100 200
ime 3

At the top of the plot the tab Plot table (mn)is visible. The number in the parenthesis
isdynamic and depends on how results are filtered. With nofilter applied the number
represents all samples.

Binding levels and sensorgram

quality

The plot table presents results based on binding levels and on the quality of sample
sensorgram profiles.

Binding levels are shown in the column Analyte binding early_1 Adjusted Relative
where binding levels are expressed in % of the positive control.

The quality of sensorgram profiles is shown in the Binder prediction quality column
and further detailed in the Binder prediction certainty column.The plot table is
sorted with respect to Binder prediction certainty from high to low values. This
brings the high quality fragments to the top of the plot table.

Predefined columns

The columnsin the plot table have been defined in the evaluation model, but the
number of columns is additionally updated based on the intermediate steps performed
by the evaluation model. The following columns defined by the evaluation model
should always be present:
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Cycle

Channel

Immaobilized ligand

Analyte 1 solution

Analyte binding sarly_1 adjusted relative

Binder prediction quality

Binder prediction certainty (%)

Binder prediction classification

Curve markers

Binding to reference (%)

Baseline difference (RU)

Association slope (%)

Dissociation respons (%)

Dissociation slope (%)

Excluded
The Association slope, Dissociation response and Dissociation slope columns
are useful ininitial training. Sort on these columns and classify samples positive slope,

negative slope and atypical dissociation as appropriate. Set Low quality when the
percentage number is too large and High quality is not an option.

Filtersin the plot table

Filters can be applied to Binder prediction Quality and Binder prediction Classifi-
cation columns. Filters can be used separately or combined. Uncheck and check filter
items and press Apply to activate the filters. When afilter is applied, the number at the
top of the plot table is updated and the filter funnel turns blue.
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Binder quality Binder classifications
« All + Al
¥ Below cut-off « Atypical dissociation
2 i

v High « Basaline difference
¥ Binding to reference

« Low
« Irregular injection

« Uncertain
+ Negative slope

+ ([Empty) ¥ Positive siope
« Super stoichlometric
v |Empty)

Apply

In the below example, filters on Low quality and Super stoichiometric classification
identified a single sample.

—=—1

>

-
ey +

Bieder prodiction . Birder prodiction | Bindes prodiction ¥
Gustey [ Chasmiti stion

Review and update of predicted
results

The Evaluation - Binding level item shows the predicted results for all compounds,
including binding levels, quality settings, and classifications.

Review of Negative controls/Blanks

Negative controls are used for blank subtraction. They are shown in the QC-Control
binding item.

Inthe illustration below, at least one control (highlighted) deviates significantly from
the others.
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Channel
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Run, Channel, Cycle, Curve

The corresponding sensorgram shows that it is the amplitude that differs from the
other controls. Blank subtraction may here lead to that sample responses influenced
by this blank become too low. Excluding blanks with clearly deviating amplitude or
curve shape can improve the interpretability of the results.

ALl

i}

_Deviating control

——

ata_1

o
Marmal control |
- o |

Review of positive controls

When adjustment for controls is activated, response levels are adjusted with respect to
drift in positive controls. The positive controls are shown in the QC-Control binding
item. Controls can be shown for each channel or can be grouped all together.

Intheillustration below, the highlighted control deviates from channel trends. The
corresponding sensorgram confirms a much higher binding level and that the report
pointis not only disturbed.
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afFs

| Deviating control

| 2 Normal control —_
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Excluding controls
Adeviating control can be globally excluded by selecting the point or sensorgram and
by checking Exclude global from the right-click menu.

Note: When a control is excluded, results are influenced by the change and a new
prediction must be performed. Go to the Binder prediction setting and
click Predict to update the results.

Clone the Evaluation - Binding level

item
In the review process you may want to change classification or quality states. By
cloning the Evaluation-Binding level item and by using the cloned itemin the review
process you will later be able to compare the originally predicted results to the final
results.

Step-by-step review
Filter the results to show one category (High, Low, Uncertain) at a time.
Ifyou agree with the prediction, do not change anything.

If you agree with the quality state, but want to add or remove a classification, check or
uncheck relevant classifications.
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If you want to change the quality state, check the appropriate box. When the quality
stateis altered, the series will no longer be seen in the filtered data (provided that one
quality at a time is reviewed).

To speed up the review process, the quality state filter setting can be combined with a
classification filter setting. Thus, if the classification Atypical dissociation is
frequently changed, the review can be focused on this classification by filtering on this
classification.

When the review process is completed, itis recommended to give the cloned item a
more descriptive name.

Train newversion

The Train new version button, located in the Binder prediction setting, becomes
activated when a change in classifications or quality state has been made. By clicking
Train new version the prediction modelis trained, and the version number of the
prediction model is increased by one number. If changes have been made during the
review process, Train new version will gradually customize the prediction model
according toyour preferences.

Note: Training is always performed using the latest version of the prediction
model.

An untrained prediction model cannot be used to predict results, it must first be
trained.
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6.7  Selecting datain Plot items

Introduction

This section describes how to select and manage data in Plot items. Individual points
can be selected in the plot panel and the table panel. Select points to apply curve
markers and classifications, or to exclude or include points in the evaluation session,
and to display the sensorgrams from which the points are derived.

The thumbnail panel supports selection of groups but not individual points.

Selection in the Thumbnails panel

Group selection in the Thumbnails panel behaves differently according to whether
Selection as toggle is checked in the thumbnail settings (see Panel toolbar, on page

93):

Selectionas Description

toggle

Unchecked Click athumbnail to select the thumbnail. Any previously
selected thumbnails will be deselected. Use Shift-click and
Ctri-click to select multiple thumbnails.

Checked Click athumbnail to toggle between selected and deselected.
The status of other thumbnails is not affected.

Selected thumbnails are marked with a heavier border.

Selectionin the Plot panel
Click on a point to select or deselect it.

Use i __iSelectarea mode in the panel toolbar to select multiple points in one opera-
tion (see General panel toolbar settings, on page 317).

Selected points are shown as enlarged blue points. The corresponding rows in the table
panel are selected, and corresponding sensorgrams are shown in the sensorgram
panel. Classifications for selected points can be set in the Classification panel.

Click ® inthe panel toolbar to deselect all selected points.

Selectioninthe Sensorgrams panel

Sensorgrams for points that are selected in the plot or table panels are displayed in the
sensorgram panel (see Section 6.1.3 Sensorgrams panel, on page 100).Selected
sensorgrams can be excluded from the evaluation or assigned curve markers, allowing
management of subsets of data within the selected set of points. This feature is useful
if you want to manage data points on the basis of sensorgram appearance rather than
response levels.
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Selectionin the Table panel
Clickon arow to select it. Use Shift-click and Ctrl-click to select multiple rows.

Selecting a row deselects any previously selected rows unless Shift-click or Ctri-click
isused.

Selected rows are highlighted in the table. The corresponding points in the plot panel
are selected, and the corresponding sensorgrams are shown in the sensorgram panel.

Classifications can be set in the classification panel.

Note: Rows representing the currently selected group are highlighted in light
green. This selection cannot be changed in the Table panel.

Note: You can use selection in the table to select points that are outside the
currently selected group(s). The sensorgrames for the selected points will
then be displayed in the sensorgram panel, but there will be no corre-
sponding points selected in the plot panel.
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6.8 Calculated columns

Introduction

Calculated columns can be added to tables, to hold the results of calculations based on
numeric columns in the table. Calculated columns are available in the Table panel in
Sensorgram, Plot, Concentration and Epitope binning items and in the Result
table panel in Kinetics and Affinity items. The calculated values can be used as axis
parameters of type Variable for the plotitem.

Adding calculated columns

Follow the steps below to add calculated columns to the table.

Step Action

1
Click Q Table settings on the toolbar at the right of the workspace and

select the Columns tab.

2 Click Column calculator.
Result:
The column calculator dialog is displayed.

= Column Calculator @

Column name Enhance ratio Calculate within channel

Formula B/A

Resultingunit | Calculated unit

Columns

Usevaluefromrowno | 1 Insert
A : Analyte binding late_1 Relative (RU)
Useoffset | 1 Insert
B : Enhancement level_1 Relative (RU)
Useoffset = 1 | andskip 1,starton | 1 Insert
( ) < =
7 8 9 <
4 5 6 !
1 2 3 *
] +
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Step Action

3 Provide a name for the calculated column. By default, the column will be
named as the calculation formula.

4 Check Calculate within channel if the calculation is to be performed using
only values from the same channel. For data from single-channel systems,
the option is Calculate within flow cell.

5 Enter a formula using one or more of the following:

a. Columnidentifiers (A, B, C, etc,) as listed in the dialog (see Column identi-
fiers, on page 156).

b. Inserted functions (see Referencing functions, on page 156).

c. Arithmetical operators and numerical values entered with the keypad.
The formula can also be typed directly in the Formula field.

6 Enter a unit for the calculated columnin Resulting unit. The unit will be
shown in the axis label when the column is used as a plot axis.

7 Click Create column.
Result:

The calculated column will be added to the table.
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Columnidentifiers
Columns that can be used in the calculation are listed with an alphabetical identifierin
the Column calculator dialog. Columns are referenced in the calculation formula by
thisidentifier.

-
z Column Calculator @
Columnname  Enhance ratio Calculate within channel

Formula B/A

Resultingunit ~ Calculated unit

Columns

Usevalue fromrowno | 1 Insert
:}Analyte binding late_1 Relative (RU)
Useoffset | 1 Insert
:[Enhancement level_1 Relative (RU)
Useoffset | 1  andskip 1,starton | 1 Insert
( ) < >
7 B 9 <=
4 5 6 I
1 2 3 *
0 +

Click a column button or type the identifier letter to add the identifier to the formula.
Identifiers are case-sensitive.

Note: Removing columns from the table after defining calculated columns is not
recommended. If columns are added to or removed from the table, column
identifiers will be reassigned but existing calculated column expressions will
still use the original identifiers. Calculated values are however not recalcu-
lated.

Referencing functions

Calculations using only column identifiers and arithmetical operators are performed
for each row in the table. Referencing functions allow calculations to use column values
from different rows.

Function Syntax' Description

Usevalue A(<x>) Uses the fixed value from row <x>in column A
fromrowno inall calculated rows.

<x> Example: A(1)-A subtracts the current row

value fromthe valueinrow 1.
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Function Description
Use offset A(0,<x>)? Uses the value from row number (current +
<x> offset).

Example: A(O, 1)-A subtracts the current row
value from the value in the next row.

Use offset <x> | A(OS,<x>,<y Uses the value from row number (current +
and skip <x>, >) offset). The calculation starts on the specified
starton <y> row and skips the offset number of rows. Rows
that are skipped are empty in the calculated
column. The skipping number is always the
same as the offset number.

Example: A(OS, 1,2)-A subtracts the current
row value from the value in the next row,
starting on row 2 and skipping one row
between calculated values.

1 Arepresents any columnidentifier. <x>and <y> indicate entered parameters.
2 Uppercase letter O, not the numeral zero.

Automatic column recalculation

Calculated columns are recalculated automatically under certain circumstances when
the table contentis changed, according to the following table.

Changeintable content Recalculation

Changein cell values Yes
Addition or removal of rows Yes
Re-sorting table rows’ No
Removal of referenced columns No

1 The sort order that applies for a calculated column is shown in the tooltip for the column.

Calculated columns that are not automatically recalculated retain their original
correct numerical values.

Calculated columns cannot be updated after a change in table content that does not
cause recalculation. New calculated columns must be defined to reflect the changed
table content.

Calculated columns in evaluation

methods
Table columns and sort order that applied when calculated columns were defined are
recorded in evaluation methods and applied when the method is used. In this way,
column calculations in an evaluation method will be correctly applied, provided that
the referenced columns are available in the table.
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7 Concentration measurement

About this chapter

This chapter describes how to use Concentration items. Evaluation with Concentra-
tion itemsrequires that the Concentration & Potency extension is active.

In this chapter
Section See page
71 Overview 159
7.2 The Concentration workspace 161
7.3 Concentration item settings 178
7.4 Calibration curve options 180
7.5 Selecting data in concentration items 182
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Introduction

7 Concentration measurement
7.1 Overview

Overview

Concentration items are used for evaluating analyte concentration in unknown
samples by comparing the response or sensorgram slope with that of calibration solu-
tions analyzed in the same way. Calibration curves may be repeated at intervals during
therunifdesired, to adjust the results for any drift in the assay. Repeated calibration
curves can be used to create calibration trends, to compensate for drift in the assay
performance by interpolating calibration data between measured cycles. Control
samples repeated atintervals check that the assay performance is sufficiently consis-
tentthroughout the assay.

Note: Calibration-free concentration analysis (CFCA), available in some other
Biacore systems, is not currently supported in Biacore Insight Evaluation
software. CFCA runs in files imported from Biacore T200 and Biacore S200

cannot be evaluated in Biacore Insight Evaluation software.

Experimental formats

Concentration assays may be run using serial or parallel mode, referring to the layout
of calibrants and samplesin the microplate. The illustrations show the disposition of 5
calibration solutions (blue) and several samples (green) in the two modes.

Mode Description Illustration

Serial Concentration series for calibration solutions
are distributed along columns in the microplate | |@@@@0O00O0
and run in multiple cycles within one channel. 0000000
Samples are evaluated using the calibration 88888888
curve from the same channel as the sample. 80

Parallel Concentration series for calibration solutions
are distributed across rows in the microplate, @0000000
and runin one cycle for each curve.Samplesare | [@@@@@0OQ0O
evaluated using the calibration curve from the 92988800

same set of channels as the sample.

A Channel normalization assay step is
included in the run method, to compensate for
variations in response from different channels
(see Channel normalization, on page 160). (This
cycleis not shown in the accompanying illustra-
tion.)

Biacore Insight Evaluation Software User Manual 29287248 AE

159



7 Concentration measurement
7.1 Overview

Channel normalization

Smallvariations in the analyte response between channels can affect the precision of
concentration measurements performed in parallel mode. To compensate for this,
parallel concentration runs should include a Channel normalization cycle that
injects identical analyte samples over all channels. Responses from other cycles (cali-
bration, sample and control) are adjusted using a normalization factor for each
channel, according to:

Channel normalization average

Adjusted response = Response x —
Channel normalization response

This adjustment is applied automatically when Data grouping is set to Parallel in the
Concentration item, provided that the analysis step Channel normalization is
included in the evaluation. To turn channel normalization off, exclude the channel
normalization analysis step or cycles in the Select sensorgrams panel (see Work-
space settings, on page 30).

Channel normalization is only supported for parallel concentration assays.
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7 Concentration measurement
7.2 The Concentration workspace

In this section
Section See page
7.2.1 Thumbnails panel 163
722 Plots panel 166
7.2.3 Sensorgrams panel 170
7.2.4 Parameters panel 173
7.2.5 Table panel 174

Introduction

The Concentration item workspace holds up to 5 panels in addition to the Settings

panel at the left of the workspace.

Note: Some panels may lie outside the screen area in the default view. Scroll the
workspace or hide unwanted panels as required.
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Content

Thumbnails Displays the data in the evaluation grouped according to
the Data grouping setting. Thumbnails showing calibra-
tion curves, control samples, and samples overlaid on cali-
bration curves, are shown for each group.
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7.2 The Concentration workspace

Panel Content

Plots Displays three sub-panels with calibration, control and
samples plots for the currently selected group(s).

Sensorgrams Displays sensorgrams for points selected in the Plots
panel. Points may be selected from any of the sub-panels.

Parameters Displays the fitting parameters for all calibration curvesin
the evaluation.

Table Displays the details for all cycles in the evaluation. Cycles
inthe selected groups are highlighted.

Use the buttons at the bottom of the Settings panel to show or hide selected panels.
The panels are described in more detail in the following subsections.

Biacore Insight Evaluation Software User Manual 29287248 AE 162



7 Concentration measurement
7.2 The Concentration workspace
7.2.1 Thumbnails panel

7.2.1 Thumbnails panel

Panel description

The Thumbnails panel displays thumbnails of the data grouped according to the Data
grouping setting. For each group, separate thumbnail plots are shown for calibration,
control and sample data. You may need to scroll the panel display to see all thumbnails.

B

o

Select one or more thumbnails to display the contents in the Plots panels. Use Shift-
click and Ctrl-click to select multiple thumbnails. Selected thumbnails are marked by
a heavier border.

Note: Calibration curves are plotted as response (or slope) against expected
concentration. Samples are plotted as response (or slope) against measured
concentration. Control samples are plotted as calculated concentration
against cycle.

Deselect Thumbnails in the Settings panel at the left to collapse the thumbnails to
buttons. Data groups can be selected with these buttons even when the thumbnail
contentis not displayed.

| G e ramers Cramets crmets e e ramets

Panel toolbar
Click ¢ Thumbnail settings on the panel toolbar to access display settings for the

thumbnails. Settings are applied to all thumbnails. The settings are divided into two
sections, General and Scale.
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7.2 The Concentration workspace
7.2.1 Thumbnails panel

General section
.

General m

Selection as toggle

Copy to clipboard

Save to file

Copy/save only selected

Scales
X-axXis y-axis
@ Individual ® Individual

Same Same

Setting Description

Selection as toggle If this option is checked, clicking on a thumbnail will
toggle between selected and deselected. When the
optionis not selected, clicking will only select the thumb-
nail.

Note:

When the option is checked, using Shift-click will toggle
the status of all thumbnails in the range covered.

Copy to clipboard Copies thumbnails to the Windows clipboard as a collec-
tion of graphical objects. The thumbnails can be pasted
into programs that support pasting for collections of
graphical objects.

Check Copy/save only selected to copy only selected
thumbnails. If this option is not checked, all thumbnails
will be copied.

Save tofile Saves thumbnails as illustrationsin.png (Portable
Network Graphics) format. Each thumbnail is saved to a
separatefile. File names are constructed from the
thumbnail label with an added serial number to prevent
duplicate names.

Check Copy/save only selected to save only selected
thumbnails. If this option is not checked, all thumbnails
will be saved.
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7.2.1 Thumbnails panel

Scales section

Scales
K-axis y-axis

@ Individual @ Individual

Same Same
Setting Description
X-axis Determines how the axes are scaled in the thumbnails.
y-axis * Individual scales the thumbnails for each data group

separately according to the range of values in the
corresponding plot.
* Same scales all thumbnails of the same type to the

same scale, determined by the range of values in all
data groups combined.

Calibration thumbnails are scaled according to the range of calibration data. Sample
thumbnails are scaled according to the range covered by the corresponding calibra-
tion curve, taking any excluded calibration points into account.
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7.2.2 Plots panel

Panel description

The Plots panel displays separate plots for the calibration curve, control samples, and
sample points overlaid on the calibration curve.

5

W .
| - ]

¥ ¥ g ¥

Clickon a pointin any of the three plots to select it. Selection mode is determined by
the Selection as toggle setting on the General tab under Plot settings (see Selec-
tion in the Plots panel, on page 182).Selected points are shown as enlarged blue points,
and the sensorgrams from selected points are shown in the sensorgram panel.

Panel toolbar

Click Q Chartsettings on the panel toolbar to access display settings for the panel.
Each of the three plot panels has a separate panel toolbar.

The separate tabs in the chart settings are described below. Other panel toolbar
options are described in General panel toolbar settings, on page 31.

General tab

General Selection  Chart settings

“
Selection as toggle
Copy image to clipboard

As shown Small Medium Large ‘w

Save tofile
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Setting Description

Selection as toggle Determines the point selection mode (see Selection in
the Plots panel, on page 182).

Copyimage to clip- Copies the plot panel to the Windows clipboard. Choose

board one of three sizes or As shown.
Save tofile Saves the plot panel as anillustration in selectable
format.

Selection tab

General Selection Chart settings

Exclude Giobal High interest

Exclude Local ldentified binder

#
Exclude Curve markers

| Show excluded data Ref. 4653ADS

¥ Show curve markers

®

Edit markers

Note: The curve markers shown here are examples, for illustration purposes only.

Options on this tab apply to selected plot points. See Section 6.7 Selecting data in Plot
items, on page 152 for details of how to select points.

Setting Description

Exclude global Check this option to exclude the selected points and the
sensorgrams from which they are derived from all evalua-
tionitems, including those already created.

If excluded points are selected, the option will be
checked. Remove the checkmark to include the points
again.

Exclude local Check this option to exclude the selected points and the
sensorgrams from which they are derived from the
current evaluation item only.

If excluded points are selected, the option will be
checked. Remove the checkmark to include the points
again.
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Setting Description

Curve markers Check the required markers to apply the markers to the
selected points. See Section 3.4 Curve markers, on page
43 for more details.

Show curve markers | Checkthisoptiontoshow curve markersin the plot,
thumbnail, and sensorgram panels.

Edit markers Choose this option to manage curve markers. See Section
3.4 Curve markers, on page 43 for details.

Chart settings tab
General Selection  Chart settings
Scales Gridlines Legend
X-axis y-axis X-axis y-axis @ Hidden
Logarithmic Major Major RS
Top w
® Automatic ® Automatic Minor Minor
Left
Manuz! Manual
Right ®
Bottom
Caption Data labels
| Show system caption None «

Show custom caption

Setting Description

Scales Choose Automatic or Manual scales for the axes. For
Manual scaling, enter minimum and maximum values.

Choose Logarithmic to use a logarithmic axis scale.

Note:

Zero or negative values cannot be displayed on a loga-
rithmic scale.

Logarithmic scales can only be used for the x-axis in the
Calibration and Samples plots.

Gridlines Choose whether to show major and/or minor gridlines.
Gridline spacing is determined according to the scale
range.
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7.2.2 Plots panel

Setting Description

Legend Displays a legend identifying calibration curves by color.
Choose the position of the legend in the panel.

Caption Displays a caption in the panel. Choose whether to
include the system caption and/or a custom caption with
text as entered.

Data labels Displays a label for each pointin the plot. Choose the

property to use as label text.
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7.2.3 Sensorgrams panel

Panel description

The Sensorgrams panel shows the sensorgrams for points that are selected in the
Plots panel. The panel is empty when no points are selected.

Panel toolbar

Click ﬁ Chartsettings on the panel toolbar to access display settings for the panel.

The separate tabs in the chart settings are described below. Other panel toolbar
options are described in General panel toolbar settings, on page 31.

General tab

General Selection Alignments  Chart settings

Copy image to clipboard

As shown Small Medium Large

<« BE.

Save tofile

Setting Description

Copyimage to clip- Copies the sensorgram panel to the Windows clipboard.

board Choose one of three sizes or As shown.

Save tofile Saves the sensorgram panel as anillustration in select-
able format.
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7.2.3 Sensorgrams panel

Selectiontab
. ) ) ) =
General Selection Alignments  Chart settings E
Exclude Curve markers
Exclude Global High interast
Exclude Local Identified binder o
¥ Show excluded data Ref. 4653ADS -‘“’

¥ | Show curve markers

Edit markers

Note: The curve markers shown here are examples, for illustration purposes only.

Options on this tab apply to selected sensorgrams. See Section 5.3 Selecting data in
Sensorgram items, on page 89 for details on how to select sensorgrams.

Setting Description

Exclude global Check this option to exclude the selected sensorgrams
from all evaluation items, including those already
created.

If excluded sensorgrams are selected, the option will be
checked. Remove the checkmark to include the sensor-
grams again.

Excluding sensorgrams removes any sensorgram adjust-
ments and/or table calculations that may have been
applied.

Exclude local Check this option to exclude the selected sensorgrams
from the current evaluation item only.

Ifexcluded sensorgrams are selected, the option will be
checked. Remove the checkmark to include the sensor-
gramsagain.

Curve markers Check the required markers to apply the markers to the
selected sensorgrams. See Section 3.4 Curve markers, on
page 43 for more details.

Show curve markers | Checkthisoptiontoshow curve markersinthe sensor-
gram and thumbnail panels.

Edit markers Choose this option to manage curve markers. See Section
3.4 Curve markers, on page 43 for details.
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7.2.3 Sensorgrams panel

Alignments tab

General Selection  Alignments Chart settings

X-axis m

Align to injection event >
Analyte 1start >
y-axis
Align to report point - ®
Analyte baseline_1 -

Setting Description
X-axis Choose how sensorgrams should be aligned in the
y-axis display. The x- and y-axes can be aligned independently
toaninjection eventor a report point. The alignment
point will be set to zero in the display.
Chart settings tab

General Selection Alignments  Chart settings

Caption

Show custom caption

‘B,

de ||

®

Setting Description
Caption Includes a custom caption in the panel. Enter the caption
text.
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7.2.4 Parameters panel

Panel description

The Parameters panel shows the fitting parameters for all calibration curvesin the
evaluation item. See Appendix A.3 Other fitting models, on page 292 for fitting parame-
tersand Chi-square, on page 263 for chi-square definition.

]
Calibration curve  Rhi Rlo Al AZ Chiz

1 1,423e4 5675 3448 1,188 7044
2 1,462e4 5628 3698 1,188 7066
3 1,455e4 57,53 3471 1,172 6788
4 1,407e4 6360 3370 1211 8399
5 14444 5849 3644 1,189 7538
6 14354 5862 3394 L1184 8031
7 1,420e4 5503 3696 1,187 8051

8 1l4l6ed 6519 3511 1,193 1150

There are no settings in the Parameters panel.
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7.2.5 Table panel

Panel description

The table panel lists parameter values for all points included in the concentration item.
Rows for pointsin the currently selected group are highlighted in light green, and rows
for selected points are highlighted in a darker shade.

1 A Calibin Calibeasion 1 426 25 =1

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

Concentration results

The table columns listed below contain results from the concentration evaluation.
Depending on the Columns setting (see Columns tab, on page 177), some columns
may be hidden.

Concentration values are not reported for samples that lie outside the range of the
calibration curve.

Column Description

Calib. curve Calibration curve number used for the calibrant or sample
in the current row. Shown for samples as Trends if calibra-
tion trends are used.

<Commandname> | Analyte concentration as entered in the method. Analyte
concentration concentration is required for calibrants and may also be
entered for samples (representing an expected concentra-
tion).

<Commandname> | Analytedilutionfactor as enteredin the method (only rele-
dilution vant for samples and controls). The dilution factor is taken
as 1ifnodilutionis entered in the method.

Response/Normal- | Theresponse at the report point used for concentration
izedresponse measurement. Shown as Normalized response if
channel normalization has been applied.

Measured conc. Analyte concentration as measured from the calibration
curve.
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Column Description

Calculated conc. Measured analyte concentration multiplied by the dilution
factor, to give the concentration in the original undiluted
sample.

Avg. calc. conc. Average calculated concentration for samples that are

analysedinreplicate.

CV(%) Coefficient of variation (%) for replicate samples.
Calc.conc.vs Calculated concentration as a percent of the concentra-
expected (%) tion entered in the method.
Avg. vs expected Average concentration as a percent of the concentration
(%) entered in the method.

Panel toolbar

Setting Description

Opens the display settings for the panel. Tabs in the

ﬁ Table settings display settings are described below.

Groups selected rows at the top or bottom of the table.

A
¥ Sortonselection Click repeatedly to switch between top and bottom of the

table.
Selection tab
: K]

Selection Columns E
Exclude Curve markers =

Exclude Global High interest i

Exclude Local Identified binder
¥ | Show excluded data Ref. 4653AD5

| Show curve markers

Edit markers

Note: The curve markers shown here are examples, for illustration purposes only.

Options on this tab apply to selected table rows. See Section 7.5 Selecting data in
concentration items, on page 182 for details of how to select points.
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Exclude global

7 Concentration measurement
7.2 The Concentration workspace
7.2.5 Tablepanel

Check this option to exclude the selected points and the
sensorgrams from which they are derived from all evalua-
tion items, including those already created.

If excluded sensorgrams are selected, the option will be
checked. Remove the checkmark to include the sensor-
grams again.

Exclude local

Check this option to exclude the selected points and the
sensorgrams from which they are derived from the
current evaluation item only.

If excluded sensorgrams are selected, the option will be
checked. Remove the checkmark to include the sensor-
grams again.

Show excluded data

Check this option to show excluded points and sensor-
gramsin gray, and to list excluded data in the table.
Excluded sensorgrams are identified in the table in the
Excluded column.

If this optionis not checked, sensorgrams and corre-
sponding table rows are hidden.

Curve markers

Check the required markers to apply the markers to the
selected points and sensorgrams. See Section 3.4 Curve
markers, on page 43 for more details.

Edit markers

Choose this option to manage curve markers. See Section
3.4 Curve markers, on page 43 for details.
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Columnstab

Columns

[N ]

Column caloulater

Apply default sorting

Move columns between Available columns and Selected columns using the left and
right arrow buttons to control the information displayed in the table. Select a columnin
the Selected columns list and use the up and down arrow buttons to change the
column display order.

Note: Columns that are not selected cannot be used for axis variables in the plot
(see Axis settings, on page 109). If you remove columns from the table that
are used as axis settings, the thumbnails and plot will be adjusted.

Click Apply default sorting to restore the default sort order for table rows if you have
changed the sort order.

Note: Applying default sorting does not affect the order of selected columns.
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7.3  Concentration item settings

Introduction

This section describes the available settings in the Settings panel at the left of the
concentration workspace. The Select sensorgrams panelis described in Workspace
settings, on page 30.

Data grouping
The Data grouping setting determines how the data is divided into groups. The
number of groups is shown in parentheses in the Data grouping setting header.

The following Data grouping settings are available in a Concentration item. Use the
setting that corresponds to how the experiment was set up (see Experimental formats,

on page 159):

Setting Description

Serial Calibration curves are constructed from unbroken series of cycles
with assay step Calibration in the same channel.
Samples are analyzed using the calibration curve in the same
channel

Parallel Calibration curves are constructed from calibrants with the same
calibrant name in different channels in cycles with assay step
Calibration.

Injection assignment

The Injection assignment setting determines which injections should be used for
variable information and response values respectively.

Setting Description
Use variable Variable parameters from the specified injection command
information will be used as sample parameters in the evaluation.
from
Calibration settings

Calibration settings determine how the calibration curve is constructed. Only cycles
with Analysis step purpose set to Calibration are used to construct the calibration
curve.
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7 Concentration measurement
7.3 Concentrationitem settings

Report point Select the report point to use for concentration analysis. The
same report point will be used in all cycles.

Response type Select the response type (relative response or sensorgram
slope).

Calibration Select which calibration curve to apply to a given samplein

curve runs where calibration curves are repeated. See Section 7.4
Calibration curve options, on page 180 for description of the
options.

Fitting function Select the fitting function used to construct the calibration
curve. See Appendix A.3 Other fitting models, on page 292 for
details of the available models.
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7.4  Calibration curve options

Settings
The following settings are available:
Setting Description
Preceding The closest preceding calibration curve will be used for each
sample. If thereis no preceding calibration curve, the nearest
following curveis used.
Average An average of all calibration curves will be used for all
samples. Applies within channels in serial mode.
Calibration Each sample will be calculated from an individual calibration
trends curve obtained by interpolation according to calibration
trends. See below for details.
Calibration trends are not available in parallel mode.
Calibration trends

Calibration trends can compensate for systematic drift in the calibration curve by
constructing anindividual calibration curve for each cycle in the run. Calibration points
are plotted against cycle number, and trend lines are fitted through each set of points
with the same calibrant concentration. Individual calibration curves for each cycle are
constructed by interpolation using the trend line values.

Trend lines are fitted to the measured calibration points using a linear function for
trends with two points and a polynomial function (see Appendix A.3 Other fitting
models, on page 292) for trends with three or more points. If calibration points at the
ends of the trend lines are excluded, the trend lines will not be extrapolated.

When Calibration trends are selected, the calibration curve thumbnails and plots are
replaced by calibration trends.
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Individual calibration curves for selected points are displayed in the Samples plot.
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7.5 Selecting data in concentration items

Introduction

This section describes how to select and manage data in Concentration items. Indi-
vidual points can be selected in the plots panel and the table panel. Select pointsin the
Plots panel to apply curve markers and exclude or include points in the evaluation
session, and to display the sensorgrams from which the points are derived.

Selection in the Thumbnails panel

Group selection in the Thumbnails panel behaves differently according to whether
Selection as toggle is checked in the thumbnail settings (see Panel toolbar, on page
163):

Selection as Description

toggle

Unchecked Click athumbnail to select the thumbnail. Any previously
selected thumbnails will be deselected. Use Shift-click and
Ctrl-click to select multiple thumbnails.

Checked Click athumbnail to toggle between selected and deselected.
The status of other thumbnails is not affected.

Selected thumbnails are marked with a heavier border.

Selectionin the Plots panel

Point selection in the Plots panel behaves differently according to whether Selection
as toggle is checked in the plot settings (see Panel toolbar, on page 93):

Selection as Description
toggle
Unchecked Within a given subpanel, only one point can be selected by

clicking on the point. Clicking on a second point will deselect
the previously selected point. Use the Area select mode to
select multiple points in one plot by dragging around them
(see General panel toolbar settings, on page 31).

Clicking on an already selected point has no effect.

Checked Clicking on successive points will add the points to the selec-
tion.

Clicking on an already selected point will deselect that point.

Points can be selected for sensorgram display from different subpanels in the same or
different data groups. However, excluding or including points or setting curve markers
will only apply to points in the subpanel where the operation is performed.
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Note: The Selection as toggle setting applies separately to each of the three plot
panels.

The |___iSelect area mode in the panel toolbar can be used to select multiple pointsin
one operation (see General panel toolbar settings, on page 31). This featureisinde-
pendent of the Selection as toggle setting.

Selected points are shown as enlarged blue points. The corresponding rows in the table
panel are selected.

Click ® inthe panel toolbar to deselect all selected points.

Selectionin the Sensorgrams panel

Sensorgrams for points that are selected in the plot or table panels are displayed in the
sensorgram panel (see Section 6.1.3 Sensorgrams panel, on page 100).Selected
sensorgrams can be excluded from the evaluation or assigned curve markers, allowing
management of subsets of data within the selected set of points. This feature is useful
if you want to manage data points on the basis of sensorgram appearance rather than
response levels.

Selectionin the Table panel
Clickon arowto select it. Use Shift-click and Ctrl-click to select multiple rows.

Selecting a row deselects any previously selected rows unless Shift-click or Ctri-click
isused.

Selected rows are highlighted in the table. The corresponding points in the plot panel
are selected, and the corresponding sensorgrams are shown in the sensorgram panel.

Note: Rows representing the currently selected group are highlighted in light
green. This selection cannot be changed in the Table panel.
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8 Epitope binning items

About this chapter

This chapter describes how to use Epitope binning items. Evaluation with Epitope
binning items requires that the Epitope binning extension is active.

In this chapter
Section See page
8.1 Overview 185
8.2 The Epitope binning workspace 187
8.3 Epitope binning item settings 204
8.4 Workflow for epitope binning evaluation 206
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8.1 Overview

Introduction

Epitope binning is used to characterize binding of monoclonal antibodies to an antigen.
Antibodies specific to the same antigen are tested in a pairwise combinatorial manner
to assess whether or not they block one another’s binding to the antigen. Antibodies
that share acommon blocking profile can be assumed to bind to the same epitope, or
overlapping epitopes, and are binned together.

Experimental formats

Which assay format to choose will depend on the nature of the reagents and the avail-
able amount of interactants. The most commonly used assay formats for epitope
binning are sandwich, premix and tandem, described below.

Assay Description Example sensorgram
format
Sandwich Thefirstantibody is

attachedtothe

surface. Antigenis
theninjected over
thefirst antibody,
followed by injec-
tion of the second

antibody.
A
—-% A 4 1 Antigen injection
YYYYY

2 2nd antibody injection
A Non-blocking
B Blocking
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Assay
format

Premix

Description

Thefirst antibody is
attachedtothe
surface.The
premixed solution
with antigen and
second antibody is
theninjected over
the first antibody.

YYYYY

Example sensorgram

1 Antigeninjection and 2nd antibody injec-

tion injected together
A Non-blocking
B Blocking

8 Epitope binning items
8.1 Overview

Tandem

The antigenis
attachedtothe
surface. Thefirst
antibody isthen
injected over the
antigen, followed
by the second anti-
body.

1 1stantigen injection
2 2nd antigeninjection
A Non-blocking

B Blocking

Capture

The assay formats can be run with capture of the first antibody, which allows for larger
matrices to be tested. However, capture requires thorough blocking of remaining free
binding sites on the capture molecule after capture of the first antibody, to prevent the
second antibody from binding to the surface.
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8.2 The Epitope binning workspace

Introduction

The Epitope binning item workspace holds up to 5 panels in addition to the Settings
panel at the left of the workspace. One interaction between a certain first antibody and
a certain second antibody is represented by one sensorgram, one cell in the heat map
and one row in the table.

[l ©

i
1
FATF 7000 11

KA i

Panel Content

Thumbnails Displays sensorgram data grouped according to the Data
grouping setting.

Sensorgrams Displays sensorgrams for the interactions selected in the
Heat map or Table panels. Boundary lines for the
response read-off area (vertical lines) and blocking/non-
blocking interactions (horizontal lines) are shown.

Heat map Displays the interaction type for each pair of antibodies in
a color coded matrix. Selected cells are highlighted and
corresponding interactions are shown in the Sensor-
grams panel and are highlighted in the Table panel.

Bin chart Displays how all the antibodies included in the Epitope
binning item are grouped in different bins and bin clus-
ters.

Table Displays data for all sensorgrams in the evaluation.

Selected rows are highlighted and corresponding interac-
tions are shown in the Sensorgrams panel and are high-
lighted inthe and Heat map panel.

Use the buttons at the bottom of the Settings panel to show or hide selected panels.
The panels are described in more detail in the following subsections.
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In this section
Section See page
8.2.1 Thumbnails panel 189
8.2.2 Sensorgrams panel 191
8.2.3 Heat map panel 195
8.24 Bin chart panel 199
8.2.5 Table panel 202

Biacore Insight Evaluation Software User Manual 29287248 AE 188



8 Epitope binning items
8.2 The Epitope binning workspace
8.2.1 Thumbnails panel

8.2.1 Thumbnails panel

Panel description

The Thumbnails panel displays thumbnails of the data grouped according to the Data
grouping setting. The thumbnails panel is hidden by default, as the default data
grouping setting for epitope binning often results in only one group.

@

CKMB buffer

Select athumbnail to select data group for evaluation. Selected thumbnails are
marked by a heavy dark blue border. Each group is evaluated individually.

Panel toolbar

Click Q Thumbnail settings on the panel toolbar to access display settings for the
panel.Settings are applied to all thumbnails. The settings are divided into two sections,
General and Scale.

General tab

[}
General Scales E

Copy to clipboard

Save to file

Copyjsave only selected

Setting Description

Copytoclipboard Copies thumbnails to the Windows clipboard as a collec-
tion of graphical objects. The thumbnails can be pasted
into programs that support pasting for collections of
graphical objects.

Check Copy/save only selected to copy only selected
thumbnails. If this option is not checked, all thumbnails
will be copied.
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Setting Description

Savetofile

8 Epitope binning items
8.2 The Epitope binning workspace
8.2.1 Thumbnails panel

Saves thumbnails asiillustrationsin.png (Portable
Network Graphics) format. Each thumbnail issaved to a
separatefile.

Check Copy/save only selected to save only selected

thumbnails. If this option is not checked, all thumbnails
will be saved.

Scales tab

General Scales

X-axis

® Individual
Same
Manual

Setting Description

Determines how the axes will be scaled in the thumbnails.

x-axis

y-axis

y-axis
® Individual
Same

Manual

@
2

* Individual scales each thumbnail separately. The scale
is determined by the range of values in the thumbnail.

* Same scales all thumbnails to the same scale, deter-
mined by the range of values in all thumbnails
together.

* Manualscales all thumbnails according to the
minimum and maximum values specified.
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8.2.2 Sensorgrams panel

Panel description

The Sensorgrams panel displays sensorgrams for the interactions selected in the
heat map or table panel. Click on a sensorgram to select/deselect it, or use the Area
select mode to select multiple sensorgrams. Selected sensorgrams are highlighted
with a heavy blue line. Boundary lines for the response read-off (vertical lines) and
blocking/non-blocking cut-offs (horizontal lines) are shown. Sensorgrams having their
read-off below the lower cut-off line will be classified as blocking. Those above the
upper cut-off will be classified as non-blocking and those in between the cut-off lines
will be classified as uncertain. The position of a boundary line can be changed either by
dragging the line itself or by changing the value in the box. If the position of a boundary
lineis changed, the other panelsin the Epitope binning item will update accordingly.

@

RU
125/ 135 o
. 300
= e
£ 700
=]
= 600 p 7 "'
8 o’ R
: 500 ” ..,_\"__ -
= /
< 400+ . —
e &y
3 300 7 . Ny
§ z00 7
a o) L 1474
=] r
= 1004 ~ 1185
I _' =
0 ' '
T
0

T
100 200
Time

1

Panel toolbar

Click ﬁ Chartsettings on the panel toolbar to access display settings for the panel.

The separate tabs in the chart settings are described below. Other panel toolbar
options are described in General panel toolbar settings, on page 31.
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General tab

General Selection Chart settings

Report points No report pomts shown
« Showinjections

| Show boundary lines

Copy image to clipboard

As shown Small Medium

Save tofile

Setting Description

8 Epitope binning items
8.2 The Epitope binning workspace

8.2.2 Sensorgrams panel

Color by

-

B,

&« |

Large

Report points Choose whether to hide report points or show markers or
markers and labels.

Show injections Check this option to show markers for the start and end
of injections, including (where appropriate) the end of
dissociation time.

Show boundary Check this option to show boundaries for the response

lines read-off range (vertical lines) and boundaries for blocking
and non-blocking cut-offs.

Copyimage to clip- Copies the panel as currently displayed to the Windows

board clipboard. Choose one of three sizes or As shown.
Note:

Small, Medium and Large copies use default image
proportions. As shown retains the proportions as
displayed on the screen.

Save tofile Saves the panel as anillustration in selectable format.
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Selection tab

General

Exclude

«  Show curve markers

« Show excluded data

Selection Chart settings

8 Epitope binning items
8.2 The Epitope binning workspace
8.2.2 Sensorgrams panel

Color by

&}
Curve markers

Edit markers

Setting Description

Exclude global Check this option to exclude the selected data from all
evaluation items, including those already created.
Excluding data removes any sensorgram adjustments
and/or table calculations that may have been applied.

Exclude local Check this option to exclude the selected data from the
current evaluation item only.

Show excluded data | Checkthisoptiontoshow excluded data. Excluded points
and sensorgrams are shown in gray.

Curve markers Check the required markers to apply curve markers to
selected data.

Show curve markers | Checkthisoptiontodisplay curve markersin the sensor-
gram, heat map and bin chart panels.

Edit markers Choose this option to manage curve markers.

Chart settings tab
IC]
General Selection Chartsettings Colorby
Scales Gridlines Legend =«
X-axis y-axis X-axis y-axis ® Hidden
Logarithmic Logarithmic Major Major L
Top
® Automatic ® Automatic Minor Minor ‘w

Manual Mznual

Caption

Show system caption

Show custom caption
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Setting Description

Scales Choose Automatic or Manual scales for the axes. For
Manual scaling, enter minimum and maximum values.

Choose Logarithmic to use a logarithmic axis scale.

Note:

Zero or negative values cannot be displayed on a loga-
rithmic scale.

Gridlines Choose whether to show major and/or minor gridlines.
Gridline spacing is determined according to the scale
range.

Legend Displays a legend identifying sensorgrams and plot
points by color. Choose the position of the legend in the
panel.

Caption Displays a caption in the panel. Choose whether to use
the system caption and/or a custom caption with text as
entered.

Color by tab

The Color by setting colors sensorgrams and points according to a selected property.
Available options are determined by variable parameters in the run method and by any
curvefiltersthat are applied in the evaluation.

. N @
General Selection Chartsettings Color by ﬂ

Channel aned
Sensorgram id #
Immobilized ligand

Immobilized ligand lavel

Anzlyte 1 Solution

Analyte 1 Speices

Note: Sensorgram and point colors are hidden by the selection highlight when
sensorgrams and points are selected.
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Heat map panel

Panel description

The Heat map panel displays the interaction type for each antibody pairin a color
coded matrix. Each cell in the heat map represents the interaction between a certain
first antibody (shown on the y-axis) and a certain second antibody (shown on the x-
axis). By default, the heat map is automatically sorted by bin, with antibodies belonging
tothe same bin placed next to each other. Self-self interactions, i.e., interactions with
the same antibody as both first and second antibody, are marked by a black frame.
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Red cells represent blocking interactions, where the first antibody blocks the second
antibody from binding to the antigen. Corresponding sensorgrams have their response
read-off below the lower cut-off in the Sensorgrams panel. White cells represent non-
blocking interactions, where both first and second antibodies bind simultaneously to
the antigen. Corresponding sensorgrams have their response read-off above the upper
cut-offin the Sensorgrams panel. Yellow cells represent uncertain interactions. These
interactions might need to be inspected further, in context with other data, to assess
whether they are blocking or not. Corresponding sensorgrams have their response
read-off between the two cut-offs in the Sensorgrams panel. If an antibody blocks
another antibody, without being blocked back by the blocked antibody, their interac-
tion is said to be uni-directional. Uni-directional blocking is illustrated with arrows in
the affected cells in the heat map.

Example of a uni-directional interaction. With antibody A as the first antibody, antibody
Bis blocked from binding to the antigen (left). However, with antibody B as the first
antibody, antigen A is able to bind to the antigen (right).
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Panel toolbar

Click Q Heat map settings on the panel toolbar to access display settings for the
panel.

The separate tabs in the heat map settings are described below. Other panel toolbar
options are described in General panel toolbar settings, on page 31.

General tab

®

General Sorting Selection  Cell contents
Copy image to clipboard
As shown Small Medium Large

2
&
E
¥

Save tofile

Setting Description

Copyimage to clip- Copies the panel as currently displayed to the Windows
board clipboard. Choose one of three sizes or As shown.

Note:

Small, Medium and Large copies use defaultimage
proportions. As shown retains the proportions as
displayed on the screen

Save tofile Saves the panel as a graphicsfile.
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Sorting tab
General Sorting Selection  Cell contents

Sorting
By Cycle

@ EyEin

<[> ﬂm

Filtering
MNone

® Remove empty

Setting Description

Sorting Choose whether to sort the results by cycle or by bin.

Filtering Choose whether or not to remove cells in the heat map
that lack experimental data.

Selectiontab
. @
General Sorting Selection Cell contents E
Select all [Sg
Mirror selection !
Selection as toggle ‘3'
Exclude Curve markers

'  Show curve markers

Edit markers

Setting Description

Selectall Selects all cellsin the heat map.
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Setting Description

Mirror selection

8 Epitope binning items
8.2 The Epitope binning workspace

8.2.3 Heatmap panel

If this option is checked, clicking on a cell will select the
celland its mirrored counterpart, where the antibodies
were injected in opposite order.

Selection as toggle

If this option is checked, click on a cell to toggle between
selected and deselected status. When the option is not
selected, clicking will only select the cell.

Exclude Global

Check this option to exclude the selected data fromall
evaluation items, including those already created.

Excluding data removes any sensorgram adjustments
and/or table calculations that may have been applied.

Exclude Local

Check this option to exclude the selected data from the
current evaluation item only.

Curve markers

Check the required markers to apply curve markers to
the data.

Show curve markers

Check this option to display curve markers in the sensor-
gram, heat map and bin chart panels.

Edit markers

Click Edit markers to open the Curve markers tool, to
add, edit, or remove curve markers.

Cell contents tab

General Sorting Selection  Cell contents

Cycle

Channel

Sensorgram type
Analysis step purpose
Anazlysis step name
Excluded

Curve markers

First antibody

&

L
E <
&

¥

Select a column from the table to display its contents in the cells of the heat map.
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8.2.4 Bin chart panel

Panel description

s

The Bin chart panel shows how all the antibodies included in the Epitope binning
item are grouped in different bins. A bin is shown as a sector with common color and
bin number. All antibodies within a bin share the same blocking pattern, as defined by
the binning settings. Individual bins are separated by white gaps. If several bins have
partially overlapping blocking patterns, they form a bin cluster and are shown directly
next to each other, without any intermediate gaps. Only antibodies from separated
bins can be assumed to bind to independent epitopes on the antigen.

Panel toolbar

Click ﬁ Chartsettings on the panel toolbar to access display settings for the panel.

The separate tabs in the chart settings are described below. Other panel toolbar
options are described in General panel toolbar settings, on page 31.
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General tab

“
General Chartsettings E

Selection as toggle
Copy image to clipboard

As shown Small Medium Large

Save tofile

8 Epitope binning items
8.2 The Epitope binning workspace
8.2.4 Binchartpanel

Setting Description

tion.

Selection as toggle If this option is checked, clicking on a bin connection will
toggle between selected and deselected. When the
optionis not selected, clicking will only select the connec-

Note:

Copyimagetoclip- | Copiesthe panelas currently displayed to the Windows
board clipboard. Choose one of three sizes or As shown.

Small, Medium and Large copies use defaultimage
proportions. As shown retains the proportions as
displayed on the screen.

Save tofile Saves the panel as anillustration in selectable format.

Chart settings
G

General Chart settings m

Show bin connections
« | Show curve markers

Show antibody tags
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8.2.4 Binchartpanel

Show bin connec- Check this option to display connections between bins in

tions a cluster, that have a partially overlapping blocking
pattern. Uni-directional blocking is indicated with an
arrow in the blocking direction. Uncertain blocking is indi-
cated by adashed line.

Show curve markers | Check this option to display curve markers in the sensor-
gram, heat map and bin chart panels.

Showantibodytags | Check this option to display tags that hold extra informa-

tion about the antibodies.

Any Table column can be used as the source of informa-
tion. Select which table column to use under Tag by.
Select whether the information in the column applies to
the first or second antibody under Apply tag to.Select
position of the legend under Legend.
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8.2.5 Table panel

Panel description
The table panel lists parameter values for all sensorgrams included in the epitope

binning item.

Analysls Analysts  Excluded Curve  First
markars  antibody  anti ibd a

Cycle Channel  Sensargram
type Step purposs

Panel toolbar
Click Q Table settings on the panel toolbar to access display settings for the panel.

The separate tabs in the table settings are described below. Other panel toolbar
options are described in General panel toolbar settings, on page 31.

Selectiontab
7]
Selection Columns EL
Exclude Curve markers %
v

Edit markers

+| Show excluded data

Setting Description

Check this option to exclude the selected data from all
evaluation items, including those already created.

Excluding data removes any sensorgram adjustments
and/or table calculations that may have been applied.

Exclude global
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Exclude local
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8.2.5 Table panel

Setting Description

Check this option to exclude the selected data from the
current evaluation item only.

Show excludeddata | Checkthisoptiontoshow excluded datain the sensor-

gram panel. Excluded sensorgrams are shown as a gray

line.

Curve markers Check the required markers to apply curve markers to
the selected data.

Edit markers Choose this option to manage curve markers.

Columns tab

Selection  Columns

Available columns
b General
b Epitope binning
b Injections variables
b Report points absolute

b Report points relative

Column calculator

Apply default sorting

Selected columns

1 <

Cycle

Channel

Sensorgram type
Analysis step purpose

Analysis step name

Calculated columns

Move columns between Available columns and Selected columns to change the
information displayed in the table. Select a column in the Selected columns list and
use the up and down arrows to change the column display order.

Select Column calculator to define table columns that hold results calculated from
other column values. See Section 6.8 Calculated columns, on page 154 for details.

Click Apply default sorting to restore the default sort order for table rows if you have
changed the sort order.

Note: Applying default sorting does not affect the column order.
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8.3  Epitope binning item settings

Introduction

This section describes the available settings in the Settings panel at the left of the plot

workspace. The Select sensorgrams panel is described in Workspace settings, on

page 30.

Data grouping

The Data grouping setting determines how the datais divided into groups. The
number of groups is shown in parentheses in the Data grouping setting header.

The following Data grouping settings are available:

Setting Description

Default

Default setting by the software. All cycles with the same antigen
solution and command settings will be grouped together.

Alltogether | Plotsallthedatainasingle group.

Injection assignment

The Injection assignment setting determines which injection command that was
used for the first antibody, the antigen, and the second antibody, respectively. The first
antibody and the antigen can also be assigned to Immobilized ligand. Information
from the specified injections will be used by the heat map, bin chart, table and the
binning algorithm.

Note:

Alignment

In situations where antigen and second antibody have been mixed outside
the instrument and injected using the same injection command, select the
appropriate injection for the second antibody and set the antigen injection
to None.

The Alignment settings determine how the sensorgrams are aligned to zero response
and time. The settings are applied to all sensorgrams in the evaluation, and affect the
graphical display in the sensorgram and thumbnail panels.

Choose whether to align to an injection event or a report point. Choose No alignment
todisplay actual response values. The setting is independent for x- and y-axes.

Sensorgrams are aligned by default to the baseline report point just before the second
antibody injection, with zero on the x-axis at the beginning of the injection and zero on
the y-axis at the baseline report point.

Dualinjections are aligned by default with zero on the x-axis at the beginning of the
Dual B part of the injection and zero on the y-axis at the Dual A binding late report

point.
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Select Use normalization and choose whether to normalize to a report point or an
injection event. Select which report point or injection event that sets the low value of
the normalization interval. Select which report point or injection event that sets the
high value of the normalization interval. In the graph, the low value is not necessarily
zero, and the high value not necessarily 100, as that is determined by the alignment
settings. However, the sensorgrams are mathematically normalized according to zero
for the low point and 100 for the high point.

Sensorgram subtraction

The Sensorgram subtraction setting allows sensorgrams from one cycle to be
subtracted from all others. Subtraction is performed within channels.

Subtract blank subtracts the response in blank sensorgrams from all sensorgrams in
the same channel, according to the sample blank pairing set by the sequence selection
of Preceding blank, Following blank, Nearest blank or Median of nearest blanks.
Select which injection command that holds the blank. Blank sensorgrams may be
sample cycles with solutions defined as Blank or with zero concentration, or negative
control cycles.

Subtract cycle subtracts the sensorgrams for a specified cycle from all other othersin
the same channel. Subtraction is not performed if the sensorgrams do not share a
common alignment point (for example, solvent correction cycles will not be subtracted
from analyte injection cycles).

Binning settings

The Bin definition allows uni-directional blocking (antibody pairs that only blockin
one order of first and second antibody) to be included in the bins.

Uncertain responses, that fall in between the blocking and non-blocking cut-offs, can
be treated as follows:

Setting Description

Separately Uncertain responses are grouped in separate bins.
As blocking Uncertain responses are grouped in bins as if they were
blocking.
As non-blocking Uncertain responses are grouped in bins as if they were
non-blocking.
Antibody names

The Antibody names setting allows numbers to be shown instead of antibody names.
This setting isrecommended if the antibody names are long.
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8.4  Workflow for epitope binning evaluation

Procedure

Arecommended workflow for evaluating epitope binning experiments is given below.

Step

Action

1

2

Create an Epitope binning item.

Verify that the Data grouping setting correlates with how the run was set
up, adjustif needed.

* When Default s active, cycles with the same antigen solution and
command settings are grouped together.

* When Alltogetheris active, all the datais in a single group.

Verify that the auto populated Injection assignment settings reflect the
injection sequence in the runs, adjust if needed.

Verify that the auto populated Alignment settings suits the evaluation
purposes, both x-axis and y-axis settings, normalization is selected later.
Sensorgrams are aligned per default to the baseline report point directly
before the second antibody injection.

Exclude any disturbed cycles from the evaluation.

If blank injections were included in the run, examine the sensorgrams to
assess whether there are drift or systematic disturbances that can be
removed by blank subtraction. If so, open the Sensorgram subtraction
settings and perform blank subtraction. Then, remove the blank cycles from
the evaluation by unchecking them in the Select sensorgrams settings.

Ifthere are antibodies that have consistently low antigen binding response
levels compared to the general level of the run, consider to remove the anti-
bodies from the evaluation by unchecking themin the Select sensorgrams
settings.

If the antibody capture or antigen binding response levels vary considerably
between different first antibodies, select Use normalization in the Align-
ment settings.

If the variation is large, the normalization reduces the effect of irrelevant
variations on the response levels for the second antibodies.

If needed, inthe Sensorgrams panel, adjust the response read-off range by
dragging the vertical lines or by entering numbers in the boxes.
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Step Action

10 Inthe Heat map panel, select all cells with the same antibody as both first
and second antibody, to use their sensorgrams as controls of blocking inter-
actions. Examine themin the Sensorgrams panel and adjust the lower cut-
off by dragging the horizontal line, or by entering numbers in the box.

Tip:

Clicking e in the upper left corner select all cells with the same antibody
as both first and second antibody.

11 Inthe Heat map panel, select all yellow cells (indicating uncertain interac-
tion, i.e., between the two cut-offs), alternatively, in the Table panel, select
allrows that have Interaction type > Uncertain. Examine them in the
Sensorgrams panel and adjust the upper cut-off, and the lower cut-off
again if appropriate. Select some white and red cells as reference.

12 Examine theresultsin the Bin chart.|f there are uni-directional or uncertain
interactions in the evaluation, click on Binning settings to select how those
interactions are treated by the binning algorithm.

13 Ifthere are clustered bins in the Bin chart, select Chart settings > Show
bin connections to display how the bins are connected.

Separate bins are shown with gaps to adjacent bins, while clustered bins that
share a partially overlapping blocking pattern are kept together.
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9 Kinetics and Affinity items

About this chapter
This chapter describes how to use Kinetics and Affinity items.

In this chapter
Section See page
9.1 Experimental formats 210
9.2 Requirements for kinetics and affinity analysis 212
9.3 Workflow for fragment affinity screen evaluation using 213
Quality prediction
9.4 Workflow for kinetics and affinity evaluation 225
9.5 The Kinetics and Affinity workspaces 227
9.6 Kinetics and affinity item settings 256
9.7 Selecting data in kinetics and affinity items 261
9.8 Assessing kinetics and affinity results 263
Introduction

Kinetics and affinity items are used for obtaining kinetic constants (association rate

constants k, and dissociation rate constants ky) and/or affinity constants (Kp) by fitting

mathematical interaction models to the experimental data. The appearance of the

sensorgrams determines whether kinetic or affinity information (or both) can be

obtained from an experiment, as detailed in the table below. In some cases, it may be

possible to obtain kinetic information for dissociation but not for association.
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Information

Kinetics only

Sensorgram appearance

Sensorgrams show curvature
during association and dissocia-
tion, but do not reach steady state
during association.

9 Kinetics and Affinity items

Example

Affinity only

Sensorgrams reach steady state
during association, but association
and dissociation are too rapid to
show sufficient curvature for
kinetic evaluation.

=

Kinetics and
affinity

Sensorgrams reach steady state
during association and show suffi-
cient curvature for kinetic evalua-
tion.

—

l"'
|

More background and details for kinetic and affinity evaluation principles are found in

Appendix A Curve fitting procedures, on page 282.
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Experimental formats

Analysis modes and microplate

layout

Biacore Insight Evaluation software supports evaluation of several approaches to
determination of kinetics and affinity:

Insingle-cycle mode, analyte concentrations are injected in series in a single cycle,
with no regeneration between injections. Regeneration may be performed after the
last analyte injection to prepare the surface for a new analyte. The ligand, analyte or
both can be varied between channels.

In multi-cycle mode, each analyte concentration is injected in a separate cycle, and
the surface is regenerated between cycles. The ligand, analyte or both can be varied
between channels.

In parallel mode, each analyte concentration isinjected in the same cycle butina
different channel. The same ligand isimmobilized in the different channels.

2D mode is a combination of single-cycle and parallel modes, allowing a wide
analyte concentration range to be tested in a single experiment.

Parallel and 2D modes are only supported by multichannel instruments such as
Biacore 8K and Biacore 8K*. The table below illustrates the microplate layout for the
different analysis modes for 2 analyte determinations without blank cycles. Remember
that blank cycles must be run in the same channels as the analyte. The numbers on the
right of theillustrations indicate numbers of cycles.

Mode

Illustration

Description

Single-cycle | Theconcentration series for one analyte is
distributed along a column in the micro-
plate, and all concentrations are injected in
seriesinthe same cycle. Four analyte

concentrations occupy four rows.

Multi-cycle
(serial
mode)

The concentration series for one analyte is
distributed along a column in the micro-
plate, and each concentrationisinjectedina
separate cycle. Four analyte concentrations
occupy four rows.

Parallel

The concentration series for one analyte is
distributed across a row in the microplate.
Since 8 positions on a row are always used in
parallel, one cycle can inject a series of 4
concentrations for 2 analytes.
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Mode

2D

9 Kinetics and Affinity items

Description

The concentration series for one analyte is
distributed along a column in the microplate
asin the single-cycle arrangement.
Different concentration series of the same
analyte are analyzed in each channel to
cover awider range of concentrations.

9.1 Experimental formats

Illustration

Ge290000
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9.2 Requirements for kinetics and affinity analysis

Minimum requirements

The minimum requirements for evaluation of kinetics or affinity are one cycle with an
Analyte injection in an assay step with purpose Analysis, and with the sample
concentrationin the Concentration variable. If the concentration is not given in
molar-based units, the Molecular weight variable must also be included with a value
for the molecular weight. If necessary, the variables can be edited after therunis
completed to meet the conditions (see Section 3.3 Variables, on page 39). Note
however that the injection type cannot be edited in the keyword table.

Evaluation of steady state affinity requires at least 3 non-zero analyte concentrations.

To see the requirements for Biacore Intelligent Analysis: Quality predict, see
Section 9.3.1 Intelligent analysis and its application to fragment affinity screens, on
page 215.

Recommendations
The recommended minimum conditions for detailed kinetic and affinity analysis are:

* aconcentration series of analyte with at least three non-zero concentrations

* atleastone blankcycle consisting of zero concentration sample (for single-cycle
kinetics the blank cycle must replicate the sequence of injections in the analysis
cycle)

* for multi-cycle kinetics, duplicate determinations for at least one non-zero concen-
tration

Kinetic screening (to estimate approximate values for kinetic constants) can be
performed at a single analyte concentration. Affinity screening, like detailed affinity
analysis, requires at least 3 (recommended 4) analyte concentrations to provide suffi-
cient data for evaluation. Blank cycles are recommended, although the same cycle may
be used as a blank for several different analytes.
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9.3  Workflow for fragment affinity screen evaluation using
Quality prediction

Quality prediction analysis is based on machine learning.

Ashort summary of the Quality prediction workflow is given below. See Section 9.3.7
Intelligent analysis and its application to fragment affinity screens, on page 215 and
Section 9.3.2 Fragment affinity screen evaluation workflow using Quality prediction, on
page 220 for details.

Step

Action

1

Initially, data from fragment affinity screensis analyzed by an expert user
and each compound, runin a concentration series, receives a number of
Quality prediction classifications.

The compound is then assigned a Quality prediction state; Accept,
Reject or Uncertain.

See Section 9.8 Assessing kinetics and affinity results, on page 263 for
details.

Some data sets are used for training the machine learning algorithm, and
some data sets are used to validate the algorithm. When the Quality
prediction modelis applied to a validation set, it sets classifications and
assigns states.

Training of the model continues with new data until the model correctly
predicts the expected results in the validation sets. The trained model is
automatically saved in the database and can be applied by any user.

Initially, a Biacore pretrained model and an untrained Empty model are
available in the database. A user can continue to train and further refine the
Biacore pretrained model using more data. A user can also build their own
model, starting from the empty model.

Note that data series that are assigned as Uncertain are not used in
training. Training is based solely on Accept and Reject states.

With Quality prediction, a user selects a run and an evaluation model.
When the evaluation model includes the Quality prediction functionality,
results are automatically generated.

See Panel description, on page 234 for column settings in the result table.

If the evaluation method does not include automatic prediction, it can be
activated inside the evaluation whereupon results are again automatically
generated.

Review and change the acceptance states and classifications as required.

Save the evaluation to obtain the final results.
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In this section
Section See page
9.3.1 Intelligent analysis and its application to fragment affinity 215
screens
9.3.2 Fragment affinity screen evaluation workflow using 220

Quality prediction
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9.3.1 Intelligent analysis and its application to fragment affinity screens

9.3.1 Intelligent analysis and its application to fragment
affinity screens
Introduction

Intelligent analysis requires that the Biacore Intelligent Analysis license is installed.
Thelicense provides access to prediction models and to classification and training
functionality.

To train and validate a prediction model, data is divided into training and validation
sets. The training set is annotated by an expert who assigns classifications and accept-
ance states to each sample sensorgram or sensorgram series. The intelligent analysis
algorithm is trained based on this input. The model is then applied to the validation set
and the resultis examined by the expert to determine if the model requires further
training or can be released and applied on future data sets.

Annotate by

Training Set Enart

Build Model

Validate by
Expert

Validation Set

Apply by User

Both empty and pretrained prediction models are provided with the Biacore Intelligent
Analysis license. A user can continue to train the pretrained models, or can start
training from an empty model. If the pretrained model is acceptable it can be tuned to
better suit user needs by reclassifying predicted data and by training the model.
Retraining leads to a customized model. If the pretrained model is not acceptable it can
be faster to customize a model by re-classifying data and train an empty model.

Intelligent analysis applied to
Fragment Affinity screens

By opening a fragment affinity screen run with the predefined evaluation method
Fragment affinity screen using quality prediction sample series automatically
receive classifications and are grouped into Accept, Reject or Uncertain states. The
results are predicted using the model Biacore pretrained model for fragment
affinity screen (copy).
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Requirements on Fragment Affinity
screen assays

Fragment based affinity screens typically require solvent correction, the use of Ry,
positive and negative controls, molecular weights (MW) of samples and ligands, and
concentration for each sample.

Rmax controls are essential and used to calculate an expected R, value for concen-
tration series that are fitted using a constant R, value. Ideally, the Ry, controlis run
as a concentration series in all channels with concentrations ranging from below KD up
to 15 times the KD concentration. With this concentration series, a reliable R, value
can be determined. The molecular weight of the R, control must be available and
Analysis step purpose set as R, control.

Onedrawback with running a concentration series is that it consumes time and plate
positions. Therefore, a single concentration can also be used as an R,,5, control. The
concentration of that control must reflect the saturation level and must be 10 to 20
times higher than the KD value.

If no Rynax cONtrol has been run, an Ry, value can still be calculated when the ligand
immobilization level and the ligand molecular weight are available in the Home
—Propertiesitem.The ligand is assumed to be 100% active and expected R, values
will be calculated for each sample using its molecular weight.

Positive controls are used to correct data for trends in ligand activity. The R,a«
control sample can be used as positive control but should be injected at a lower
concentration (typically 5xKD) so that the response can reflect changesin ligand
activity.

Negative controls are used to check the consistency of data at zero analyte concen-
tration.

The concentrations of the samples are required for dose response curves.

The MW is used in combination with the response and MW of the R, control to calcu-
late an expected Rypax-

Training and classification of
concentration series
The Biacore pretrained model for fragment affinity screen (copy) has been

trained based on the assumption that the positive control binds to the ligand's site of
interest. This allows classification of samples as sub- or super stoichiometric binders.

The prediction model is trained to:

* Exclude deviating sensorgrams inaconcentration series.

Intraining, this is done by selecting the deviating sensorgram and activate the
Exclude local function.Sensorgrams that are excluded deviate from the other
sensorgrams in the series in one or several aspects (slope during injection, spikes in
the areathatis used for the dose response plot, deviating dissociation profile, devi-
ating binding to the reference surface or with a response in seemingly wrong
concentration order).

* Determine what steady state affinity model to use
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Intraining, this is done by comparing fits to steady state models where the KD value
is calculated using a free fitted or a constant R,,,, value. The quality of the fit, the
position of the dose response curve in relation to the KD value and to the expected
Rmax Value are all considered. By setting the classification Constant Rmax the user
indicates which affinity fit model to use.

* Determine whetherthe sample and its KD value shall be Accepted or
Rejected.

In training, this is done by considering several aspects including whether the sample
shows atypical (fragment) binding, whether binding to the reference surface can
impact the sample suitability, whether the responses are too low for a reliable KD to
be calculated, whether the sample is a sub- or super stoichiometric binder, and
whether concentrations are too far away from the KD concentration (all above or all
below KD). Based on this collective information, the user decides if the sample and
its KD value are Accepted, Rejected or classified as Uncertain.

Samples classified as sub- or super stoichiometric binders are always Rejected as they
may not bind to the ligand site of interest. Samples where the concentrations are
either too much above or too much below the KD value are also rejected. Asample with
other classifications may be accepted or rejected depending on the severity and on the
number of potentially disqualifying classifications.

Note: In prediction, all rejected sample series receive at least one classification to
provide a rationale for rejecting the series, but in training a sample series
can be rejected without setting any classification.

Examples
Excluded data

au Solution £4; Ligand 2
an

Sensorgrams (blue dotted curves) excluded due to deviating dissociation profiles.
Atypical data
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The concentration series is classified as Atypical/Artifact, since slow dissociation is not
typical for a fragment.

Data with free fitted R,,,,, and insights into sub- and super stoichiometric data

Accepted Expecteld Rmax

¢ i .= Constant
3 i Rmax

P Fitted Rmax

KD lines

Relative res

Rejected

In these graphs, two dose response curves and two KD lines based on fitted (solid line)
or constant (dotted line) R, are shown. The dotted horizontal line corresponds to the
expected R,5x value.

The selected concentration (marked with a blue dot) on the dose response curve corre-
sponds to the highest concentration in the series.

Inthe upper dataset, concentrations are both above and below the KD concentration.
The dose response curve saturates below the expected R4 but it is quite close, and
the datais not considered as sub stoichiometric. Therefore, the series is Accepted.
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The lower data set should not be fitted with a constant R4, @s the highest concentra-
tion is above the expected R« All concentrations are below the KD concentration
and from the extrapolated dose response curves binding is likely to be super stoichio-
metric. This series was rejected.

Data fitted with constant R,

Accepted S

slative

Steady state affinity with co

Data fitted with constant Ry, cannot be sub- or super stoichiometric, as the dose
response curves are forced to approach the expected R,,,,4 level. In both these plots,
concentrations are below KD. In the upper plot, data is still quite close to the KD and
the series is Accepted. The lower data series is Rejected, as the concentrations are too
far below the KD concentration.

When Roy is set to a constant value in the steady state affinity model, the dose
response curve becomes quite rigid. The prediction model is therefore trained to
accept series with a higher ratio between the highest fitted concentration and KD
when compared to the ratio from dose response curves with free fitted Ry ax-
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Fragment affinity screen evaluation workflow using
Quality prediction

By opening a fragment affinity screen run with the predefined evaluation method
Fragment affinity screen using quality prediction sample series will automatically
receive classifications and will be grouped into Accept, Reject or Uncertain states.
Theresults are predicted using the prediction model Biacore pretrained model for
fragment affinity screen (copy).

Quality prediction is available in Settings as a collapsible feature when arunis
opened with another evaluation method, or when an evaluation is opened. To perform
a prediction, select Use prediction, and then select the prediction model and model
version from the drop-down lists. Click Predict.

Note: If quality prediction cannot be performed due to missing information,
update the variables and run properties (see Section 6.6.1 Intelligent anal-
ysis and its application to fragment binding level screens, on page 132 for
assay requirements), or use the regular Kinetics and affinity evaluation
workflow. See Section 9.4 Workflow for kinetics and affinity evaluation, on
page 225 for details.

Panelsin the Evaluation - Affinity

Item
Theresults are opened, and the Evaluation - Affinity item is shown with Thumbnails
collapsed and with Results table, Sensorgrams, Fit details panel, dose response
curve panels (the right-hand side of the sensorgram panel), and Classification panels
visible.

The result table

The following image shows the result table with columns specific for Quality Predic-
tion.
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Calcutar od cobumas. Goneral z
Acceptance cortainty (6} Bemaa/tspeciod Rmar KD (104 fmax)/KD fcomatant imax)  Baneline differvece (1) offet/l spected Bmax (W) Acceplance stats

At the top of theresult table, there are four tabs; Accepted (mn), Rejected (mn),
Uncertain (mn), and All (mn), where mn is the number of samples in each category.
The currently selected tab is displayed with bold text. The tabs function asfilters and by
selecting a tab, the thumbnails and result table are updated to show only the corre-
sponding series.

The table columns titled Quality prediction Classification, Acceptance certainty
%, Rmax/Expected Rmax, KD(fitted Rmax/KD(constant Rmax, Baseline differ-
ence and offset/Expected Rmax (%) support the evaluation and classification of
fragment affinity screens.

The Acceptance certainty is calculated by the machine learning algorithm and is
scaled between 0% to 100%. The Accept state scores 100% when the sample is
without detrimental classifications. An Uncertain state is approximately 50%, and the
Reject state is close to 0%.

The Quality prediction Classification column can be filtered. By checking one or
several classifications, the table updates to show only the selected information.

The filter funnel turns blue when a filtration is active.

The fit details panel

Each rowin the Sample table tab corresponds to one sensorgram. When arow is
selected the corresponding sensorgram and marker in the dose response curve are
highlighted in light blue color. An excluded sensorgram becomes visible as a dotted
line. By using Ctr1+Aall rows are selected and all sensorgrams and markers are high-
lighted.

A curve can be excluded or included from the right-click menu either from the rowin

the Sample table or from the right click menu in the Sensorgram panel (when a
sensorgram is selected).

The Reference tab shows binding to the reference surface for the selected series.
Selections in the Reference tab, Sensorgram panel (and its dose response curve
panel) are synchronized, with a selected curve or plot highlighted in all places. They are
deselected by clicking on the Deselect all icon.

Review and update of predicted
results

The Affinity evaluation item shows the predicted results, including acceptance
states and classifications.
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Review of positive controls
When a positive control is available, expected Ry, values are calculated from the
adjusted R,5, Control. The Ry, Control is adjusted based on the drift in the positive
Control.
The positive controls are shown in the QC-Control binding item. Controls can be
shown for each channel, or can be grouped all together.

o

Analyte bir

n

In this example, the second controlin channel 1 (orange square) has a response that
deviates from the trend. The corresponding sensorgram is influenced by drift as seen
below.

[L.nllyte baseline_1
[A.r.:;:}-te binding late_1

T T T
-25 Q 25 50 75

Time

A deviating control can be globally excluded by selecting the point or sensorgram,
right-click the mouse, and selecting Exclude global.

Note: When a control is excluded, results are influenced by the change and a new
prediction must be performed. Go to the Quality prediction setting and
click Predict to update the results.
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Clone the Evaluation - Affinity item

Itis possible to change classification or acceptance states in the review process. By
cloning the Evaluation - Affinity item and by using the cloned item in the review
process you will later be able to compare the originally predicted results to the final
results.

Step-by-step review
Go through each tabin the results table and inspect the corresponding series.
Ifyou agree with the prediction, do not change anything.

If you agree with the acceptance state but want to add or remove a classification,
checkor uncheck relevant classifications.

Note: If you check or uncheck Constant Rmax, other classifications often have to
be changed as the steady state affinity model is changed.

If you want to change the acceptance state, check the appropriate box. When the
acceptance state is altered, the series will move to the corresponding tab. Thus, if you
review the Accepted series and change a series acceptance state to Reject, the series
will directly be moved to the Rejected tab. The compound will still be selected under
the Rejected tab.

If youwant to exclude or include sensorgrams, first change state to Uncertain. The
series will move to the Uncertain tab. It will still be selected in the Uncertain tab.
Thus, if you switch to the Uncertain tab you can continue to work with the series and
include or exclude curves. The fits will then be removed and the Perform fit button will
be activated (light blue). The series can now be refitted either by checking or
unchecking the Constant Rmax classification or by clicking Perform fit.

When the review is completed, it can be useful to view the Accepted series for identifi-
cation of compounds with preferable affinity properties. It can also be useful to give the
cloned item a more descriptive name before the evaluation is saved.

Train new version

The Train new version button located in the Quality Prediction setting becomes
activated when a change in classifications or acceptance state has been made. By
clicking Train new version, the prediction modelis trained, and the version number of
the prediction model is increased by one number. If changes have been made during
thereview process, Train new version will gradually customize the prediction model
according toyour preferences.

Note: Training is always performed using the latest version of the prediction
model.
Note: Remember:

* Inthe affinity item the setting must be Affinity. Kinetic or Both cannot
be used for prediction and training.

* Aprediction model must be trained before it can be used to predict
results.

e When you perform the first fit, use the Steady state affinity model as
this is used in connection with Biacore Intelligent Analysis.
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* During initial training, check the classification Constant Rmax to indi-
cate that the series must be fitted using constant Ry, 4.

Tip: It is possible to change the position from which the response is calculated
from the Fit model setting.

This position can be changed to better reflect the data, or to avoid injection
disturbances. For low affinity fragments steady state is typically reached
within a few seconds for higher (> 10 uM) concentrations, whereas lower
concentrations can take longer time to reach steady state.

Calculate response at position

6 s afterinjectionstart =

with window | 5 . 5
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9.4  Workflow for kinetics and affinity evaluation

Procedure

A recommended workflow for evaluating kinetics and affinity experiments is given
below.

Step Action

1 Based on previous knowledge or expectations of the interaction properties,
create an evaluation item for Kinetics, Affinity, or Kinetics and affinity.

Ifyou are unsure which to create, use Kinetics and affinity. The mode can
be changed if necessary for selected data series in the item.

2 Choose the Data grouping setting according to how the run was set up (see
Data grouping, on page 256).

3 Verify that the Injection assignment is appropriate, change if needed (see
Injection assignment, on page 256).

4 Examine the thumbnails for evaluation potential. Switch between Sensor-
grams and Plots in Thumbnail settings for different views of the data.

a. Rejectanyseriesthatare not appropriate for evaluation (for example,
where the data is disturbed).

b. Selectseries that show kinetic data but do not reach steady state, and
set the Kinetics/Affinity mode to Kinetics.

c. Selectseriesthatreach steady state but do not show kinetic data, and
set the Kinetics/Affinity mode to Affinity.

d. Selectseriesthat reach steady state and also show kinetic data, and set
the Kinetics/Affinity mode to Both.

5 Set the required blank subtraction mode (see Blank settings, on page 257).
The default mode is suitable for most purposes if you have included blank
(zero-concentration) cycles for all concentration series in the run.

Examine the blank cycles for each series and exclude any disturbed cycles.

6 Choose appropriate fitting models for all series to be evaluated (see Fit
models, on page 258).

7 Click Perform fit. The number in parentheses on this button indicates the
number of data series for which fitting will be performed.

8 Review the results. Set the thumbnail Selection status to Accepted for
approved results. This will prevent refitting the series with new settings or
model choices.

Biacore Insight Evaluation Software User Manual 29287248 AE 225



9 Kinetics and Affinity items
9.4 Workflow for kinetics and affinity evaluation

Step Action

9 Change settings and refit selected series as required.

Changing settings for a series will delete any previous fitting data for that
series.
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9.5 The Kinetics and Affinity workspaces

In this section
Section See page
9.5.1 Thumbnails panel 229
9.5.2 Result table panel 234
9.5.3 KD chart panel 238
9.5.4 On-off rate chart panel 241
9.5.5 Sensorgrams panel 244
9.5.6 Fit details panel 249
9.5.7 The classification panel 253

Introduction

The Kinetics and affinity item workspace holds up to seven panels in addition to the
Settings panel at the left of the workspace:

rom
5
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3
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Sample Labie

Crele Chasnsl Sensergramtyps  Analysiastepperposs  dajectiontyps  Analyte | Contraityss  Anaiyte | scirtion

Panel Content Content

1 Thumbnails Displays the data in the evaluation grouped in
sample concentration series.

2 Result table Displays a table with the results of completed eval-
uations for the last selected concentration series.
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Panel Content Content
- On-offrate Displays a plot of association rate constants (on
chart rate, k,) against dissociation rate constants (off
(not shown) rate, kq) for all completed kinetic evaluations.
- KD chart Displays affinity constants (equilibrium dissocia-
(not shown) tion constants, Kp) against the data series
(numbered from left to right in the thumbnail order)
for all completed affinity evaluations.

5 Sensorgrams In Kinetic mode, the Sensorgrams panel displays
the sensorgrams for the most recently selected
thumbnail.

In Affinity and Both modes, the Sensorgrams
panelis divided into two sub-panels, showing the
sensorgrams on the left and the steady state
response plotted against concentration (Rgq versus
C)ontheright.

6 Fit details Displays the details for the currently selected
series.

7 Classifications Displays available classifications and acceptance
states.

Drag the panel borders to resize the panels.

Use the buttons at the bottom of the Settings panel to show or hide selected panels.

The panels are described in more detail in the following subsections.
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9.5.1 Thumbnails panel

Panel description

The Thumbnails panel displays thumbnails of the data series according to the Data
grouping setting. You may need to scroll the panel display to see all thumbnails.

i e i P . i _ ]'\\_ t 4 [ — e =

Select one or more thumbnails to select data series for evaluation. Use Shift-click and
Ctrl-click to select multiple thumbnails. Selected thumbnails are marked by a heavy
light or dark blue border. Only the series with a heavy dark blue border (the most
recently clicked thumbnail) is shown in the detail panels. All selected thumbnails will be
evaluated.

Tip: To browse through the selected thumbnails without changing the selection,
choose Selection as toggle in the General tab under Thumbnail
settings and then click twice on a thumbnail with a light blue border. The
first click will deselect the thumbnail, the second will select it with a heavier
black border. Using Ctrl-click has the same effect regardless of the Selec-
tionas toggle status.

Deselect Thumbnails in the Settings panel at the left to collapse the thumbnails to
buttons. Data groups can be selected with these buttons even when the thumbnail
contentis not displayed.

| Gl — — — P— — — — |

Panel toolbar

Setting Description

ﬁ Thumbnail Qpens t.he dlsplay. settings for the thumbnails panel. Tabs
i inthe display settings are described below.

settings

== Selectall Selects all thumbnails in the thumbnails panel, and all

thumbnails rows in the result table panel.
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General Accept/Reject  Thumbnail settings ﬂ

Selection as toggle

Copyto clipboard

Save to file

Copy/save only selected

Setting Description

Selection as toggle

If this option is checked, clicking on a thumbnail will
toggle between selected and deselected. When the
optionis not selected, clicking will only select the thumb-
nail.

Note:

When the option is checked, using Shift-click will toggle
the status of all thumbnails in the range covered.

Copy to clipboard

Copies thumbnails to the Windows clipboard as a collec-
tion of graphical objects. The thumbnails can be pasted
into programs that support pasting for collections of
graphical objects.

Check Copy/save only selected to copy only selected
thumbnails. If this option is not checked, all thumbnails
will be copied.

Savetofile

Saves thumbnails asiillustrationsin.png (Portable
Network Graphics) format. Thumbnails are saved with the
detail displayed on the screen (see Thumbnail settings
tab, on page 232). Each thumbnail is saved to a separate
file. File names are constructed from the thumbnail label
with an added serial number to prevent duplicate names.

Check Copy/save only selected to save only selected
thumbnails. If this option is not checked, all thumbnails
will be saved.

Selectiontab

Setting

Extrapolate curves

Description

If this option is checked, the fitted dose
response curves are extrapolatedto a
wider concentration range.
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Setting Description

Show line(s) for KD If this option is checked, a KD line for
each fitted curve is shown. The vertical
line(s) is at the KD concentration. The
lineisred if the valueis considered to be
outside the range for confident meas-
urement.

Show guiding curves If this option is checked, dose response
curves for fits using fitted R, and
constant Ry, as well as a horizontal
line (dashed) corresponding to the
expected Ry,x are shown.

Accept/Reject tab

General Accept/Reject Thumbnail settings ﬂ
Accept selected T

Reject selected

' Show rejected series

Setting Description

Acceptselected Marks selected thumbnails as Accepted. Thumbnails
canonly be marked as Accepted after fitting has been
performed.

Accepted series are marked with A in the bottom right
corner of the thumbnail.

Thumbnails that are marked as Accepted cannot be re-
evaluated.

Rejectselected Marks selected thumbnails as Rejected. Thumbnails can
be marked as Rejected before or after fitting has been
performed.

Rejected series are marked with Rin the bottom right
corner of the thumbnail.

Thumbnails that are marked as Rejected cannot be eval-
uated.

Clearacceptedand Clearsthe Accepted/Rejected status for the selected
rejected series.
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Setting Description
Showrejected Check this option to show rejected thumbnails in the
series panel.

Thumbnail settings tab

General Accept/Reject  Thumbnail settings

X-axis y-axis Content Mode Sorting
® Individual @ Individual Curves only Sensorgrams Channel
Same Same @ Standard @ Piois | Showline for KD
Manual Manual Detailed «| Show quality control symbol

| Logarithmic

Setting Description

X-axis Determines how the axes will be scaled in the thumbnails.

y-axis * Individual scales each thumbnail separately. The
scale is determined by the range of values in the
thumbnail.

e Same scales all thumbnails to the same scale, deter-
mined by the range of values in all thumbnails
together.

* Manualscales all thumbnails according to the
minimum and maximum values specified.
* Logarithmic scales the thumbnails logarithmically,

determined by the range of values in all thumbnails
together. Logarithmic scale is only applies on the

X-axis.

Size Choose Curves only, Standard or Detailed. The
options show different amounts of information in the
thumbnail.

Mode Choose Sensorgrams or Plots.

* Sensorgrams displays sensorgram data.

* Plotsdisplays steady state response against sample
concentration.

Note:

Detailed thumbnails (see Size above) for fitted concen-
tration series show kinetic results in Sensorgrams mode
and affinity results in Plots mode.
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Setting Description

Sorting Choose the parameter for sorting thumbnails in the
panel.

Show quality Shows quality symbol for kinetic fits. See Quality control

controlsymbol tab, on page 251 for details.
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9.5.2 Result table panel

Panel description

The Result table panel lists details of all data series in the evaluation, including fitting
results for data series where fitting has been performed. Rows for the currently
selected series are highlighted. The columns displayed in the table can be customized.

General = Quainy et
Winstica model  AMfnity model Curvemarkors  Channel ~  Immebilized ligand  Wingtics CM [RU7)  Affnity Chi* () ka

11 bnding Shuady siatw atoay 1 CASgml 13202 151G L03ee05 207MG1 51 Lnden? T o407 55

When quality prediction is used, a field above the result table displays tabs, showing
the number of data series classified as Accepted, Rejected, Uncertain and All .

These tabs function asfilters. Click a category to display the corresponding thumbnails
and samplesin theresult table.

Panel toolbar

Setting Description

. Opens the display settings for the panel. Tabs in the
a Table settings display settings are described below.
== Selectallrows Selects all rows in the result table and thumbnails in the
thumbnails panel.
Table setting options
Accept/Reject Columns

sﬂ@

Accept selected

Reject selected

| Show rejected series
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Acceptselected

9 Kinetics and Affinity items
9.5 The Kinetics and Affinity workspaces

9.5.2 Resulttable panel

Marks selected thumbnails as Accepted. Thumbnails
canonly be marked as Accepted after fitting has been
performed.

Accepted series are marked with Aiin the bottomright
corner of the thumbnail.

Thumbnails that are marked as Accepted cannot be re-
evaluated.

Reject selected

Marks selected thumbnails as Rejected. Thumbnails can
be marked as Rejected before or after fitting has been
performed.

Rejected series are marked with Rin the bottom right
corner of the thumbnail.

Thumbnails that are marked as Rejected cannot be eval-
uated.

Clearacceptedand
rejected

Clearsthe Accepted/Rejected status for the selected
series.

Showrejected
series

Check this option to show rejected thumbnails in the
panel.

Note: When multiple thumbnails are selected, fitting settings and actions cannot
be applied to any selected thumbnails if the last selected thumbnail is
marked as Accepted or Rejected.
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Columnstab

Accept/Reject  Columns
Available columns

b General

Quality

Injection variables

Steady state affinity

Steady state affinity (constant Rmax]

Steady state affinity (constant Rmax and multi-site)

1:1 binding

1:1 dissociation

Bivalent analyte

Heterogeneous ligand

Two state reaction

Column calculator Calculated columns

Move columns between Available columns and Selected columns using the left and
right arrow buttons to change the information displayed in the table. Select a columniin

<]

9 Kinetics and Affinity items
9.5 The Kinetics and Affinity workspaces
9.5.2 Resulttable panel

i ES

Selected columns

b General o
» Quality
Kinetics Chi? [RU2)
b 1:1 binding
b Steady state affinity

b Injection variables

the Selected columns list and use the up and down arrow buttons to change the

column display order.

Click Column calculator to define table columns that hold results calculated from
other column values, see Section 6.8 Calculated columns, on page 154.

When Quality predict is used, add Quality prediction columns as listed below to
theresult table, as they are needed to interpret the results.

Column Description

Classifications

For each series, the classifications are
listed. Series can have no, one or several
classifications.

The classification column can be filtered
to show series with selected classifica-
tions.

See Section 9.5.7 The classification
panel, on page 253 for details.
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Column Description

Acceptance certainty The Acceptance certainty is calcu-
lated by the machine learning algorithm
and is scaled between 0% to 100%.

State Accept scores 100% when the
setis without detrimental classifica-
tions. An Uncertain state is approxi-
mately 50%, and Reject state is close to
0%.

Rmax/Expected Rmax The Rpax value from the fitis compared
tothe theoretical Ry,54 value.

The theoretical R4 value is based on
an Ryax control, or on the assumption
that the immobilized target is 100%
active.

The molecular weight of the Ry ax
control and theimmobilized target
must be available, as must the immobi-
lization level of the target.

Baseline difference The baseline difference between the
following cycle and present cycle. A high
value can indicate that the sample
blocks the target, which can impact
binding in subsequent cycles.
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9.5.3 KD chart panel

Panel description

The KD chart panel displays the steady state affinity constants (equilibrium dissocia-
tion constants, Kp) plotted against the data series (humbered from left to right in the
thumbnail order) for all completed affinity evaluations.

M KD chart
105e-8
104e-8

103e-8

Channel
1
101e-8 2
. L]
100e-8 4
L]
Hs

7
Hs

102e-8

KD

9.90e-9 . L]

9.80e-9

9.70e-9

9.60e-9

9.50e-9

Sample

Panel toolbar

Click ¢ Chartsettings on the panel toolbar to access display settings for the panel.

The separate tabs in the chart settings are described below. Other panel toolbar
options are described in General panel toolbar settings, on page 31.

General tab

General Colorby Chart settings

Copy image to clipboard

As shown Small Medium Large

B,

Save tofile

Setting Description

Copyimage to clip- Copies the panel as currently displayed to the Windows
board clipboard. Choose one of three sizes or As shown.
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Setting Description

Save tofile Saves the panel as anillustration in selectable format.

Colorbytab

: [}
General Colorby Chart settings m
Name

Immobilized ligand 1*

Analyte 1 Solution

®

Choose the parameter by which the points will be colored. The same setting will be
applied to the On-off rate chart panel.

Note: Color by Channel is only available for data series grouped as Serial.

Note: Point colors are hidden by the selection highlight when points are selected.

Chart settings tab

General Colorby Chartsettings

E Eﬂ@

Scales Gridlines Legend
X-axis y-axis X-axis y-axis Hidden
Logarithmic Legarithmic Major Major
Top 'w
@ Automatic @ Automatic Minor Minor
Left
Manual Manual
@ Right ®
Bottom
Caption

| Show system caption

Show custom caption

Data labels
MNone -
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Setting Description

Scales Choose Logarithmic or Automatic scales for the axes.
Automatic scale is always linear for sensorgram data.
Note:

Zero or negative values cannot be displayed on a loga-
rithmic scale.

Choose Manual and enter minimum and maximum
values to set the scales manually.

Gridlines Choose whether to show major and/or minor gridlines.
Gridline spacing is determined according to the scale
range.

Legend Displays a legend identifying sensorgrams and plot
points by color. Choose the position of the legend in the
panel.

Caption Displays a caption in the panel. Choose whether to
include the system caption and/or a custom caption with
text as entered.

Data labels Displays a label for each pointin the plot. Choose the
property to use as label text.

Biacore Insight Evaluation Software User Manual 29287248 AE 240



9 Kinetics and Affinity items
9.5 The Kinetics and Affinity workspaces
9.5.4 On-offrate chart panel

9.5.4 On-off rate chart panel

Panel description

The On-offrate chart panel displays the results of kinetic evaluation as the on-rate
(association rate constant k,) plotted against the off-rate (dissociation rate constant
kq), each on alogarithmic scale by default. Points that lie on the same diagonal in a log-
log plot share the same affinity constant Kp but may differ in interaction kinetics.

Points are only plotted for results of fitting to the 1 -1 binding model.

1/Ms On-off rate chart
[ ]
1E43 d
L
L]
1E+8
L] [ ]
. L]
1E+7
m L]
-
& 1000000
m
e
& 100000
o
10000
1000
100
1E-6 1E-5 1E-4 1E-3 0.01 0.1 1 10 100
Off-rate, kd 1/s
Panel toolbar

Click Q Chartsettings on the panel toolbar to access display settings for the panel.

The separate tabs in the chart settings are described below. Other panel toolbar
options are described in General panel toolbar settings, on page 31.

General tab

General Colorby  Chartsettings

C]
Copy image to clipboard .

As shown Small Medium Large

¥

Saveto file

®
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Setting Description

Copyimage to clip- Copies the panel as currently displayed to the Windows
board clipboard. Choose one of three sizes or As shown.

Savetofile Saves the panel as anillustration in selectable format.

Colorbytab

General Colorby Chart settings

Mame

Immobilized ligand Vw

B0,

Anzlyte 1 Solution

®

Choose the parameter by which the points will be colored. The same setting will be
applied tothe KD chart panel.

Note: Color by Channel is only available for data series grouped as Serial.

Note: Point colors are hidden by the selection highlight when points are selected.

Chart settings tab

General Colorby Chart settings

@
Scales Gridlines Legend

X-axis y-axis *-axis y-axis Hidden
| Logarithmic +f| Logarithmic Major Major
Top v
Automatic Automatic Minor Minor
Left
® Manua @ Manual
@ Right ®
Min 1E-06 Min 100 Bottom
Max | 1 Max  1E+09
Caption

' Show system caption

Show custom caption

Data labels
None
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Setting Description

Scales Choose Logarithmic or Automatic scales for the axes.
Automatic scale is always linear for sensorgram data.
Note:

Zero or negative values cannot be displayed on a loga-
rithmic scale.

Choose Manual and enter minimum and maximum
values to set the scales manually.

Gridlines Choose whether to show major and/or minor gridlines.
Gridline spacing is determined according to the scale
range.

Legend Displays a legend identifying sensorgrams and plot
points by color. Choose the position of the legend in the
panel.

Caption Displays a caption in the panel. Choose whether to
include the system caption and/or a custom caption with
text as entered.

Data labels Displays a label for each pointin the plot. Choose the
property to use as label text.
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9.5.5 Sensorgrams panel

Panel description
In Kinetic mode, the Sensorgrams panel displays the sensorgrams for the most
recently selected thumbnail.

RU LSNG57_1; Protein M 26.7 ug/mi; 1-1 binding

Relative response
~

[

Time

1:1 binding; ka=1,03e+06; kd=2,43e-01; Rmax=4§; KD=2,35-07

In Affinity and Both modes, the Sensorgrams panel is divided into two sub-panels,
showing the sensorgrams on the left and the steady state response plotted against
concentration (Rgq versus C) on the right. The data range used to determine steady
state response is marked on the sensorgrams if the option is selected in the Fit
models section of the Settings panel at the left of the workspace.

Boe,

p o
f— =

The panel displays data from only one series at a time. If multiple thumbnails are
selected, the panel displays the series from the most recently selected thumbnail

(marked with a heavy dark border).

Panel toolbar

Click ﬁ Chartsettings on the panel toolbar to access display settings for the panel.
The display settings are independent for the two sub-panels.

The separate tabs in the chart settings are described below. Other panel toolbar
options are described in General panel toolbar settings, on page 31.

Biacore Insight Evaluation Software User Manual 29287248 AE 244



General tab

General Selection

Copy image to clipboard

As shown Small

Savetofile

9 Kinetics and Affinity items
9.5 The Kinetics and Affinity workspaces
9.5.5 Sensorgrams panel

Remove range  Chart settings m

Medium Large

,@

Setting Description

board

Copyimage to clip- Copies the panel as currently displayed to the Windows

clipboard. Choose one of three sizes or As shown.

Savetofile

Saves the panel as anillustration in selectable format.

Selection tab

General  Selection

Exclude

Removerange  Chart settings ﬂ

Curve markers

¥

| Show excluded data
¢ Show curve markers
Edit markers
Note: The curve markers shown here are examples, for illustration purposes only.

Setting Description

Exclude global

Check this option to exclude the selected data from all
evaluation items, including those already created.

Excluding data removes any sensorgram adjustments
and/or table calculations that may have been applied.

Exclude local

Check this option to exclude the selected data from the
current evaluation item only.
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Setting Description

Curve markers Check the required markers to apply curve markers to
the selected data.

9 Kinetics and Affinity items
9.5 The Kinetics and Affinity workspaces
9.5.5 Sensorgrams panel

Show curve markers | Checkthisoptiontoshow curve markersin the sensor-
gram and thumbnail panels.

Edit markers Choose this option to manage curve markers.

Remove range tab (sensorgram sub-

panel only)

« Remove ranges at start and end of injections

Remaove marked range

Distribute range removal

General Selection Removerange Chartsettings

Remove range from selected sensorgrams

Remove range in selected groups with matching cycle

Remove range in selected groups with matching channel

Restore all ranges in selected groups

2|
E

®

This action removes specified data ranges from selected sensorgrams. Drag the

vertical markers to set the range that will be removed. Select one or more sensorgrams

to activate the buttons.

Note: Ranges are removed in the current evaluation item only.

Setting Description

Removerange at start &
end ofinjections

When this option is checked, a fixed range (about 1)
on either side of the sample injection start and stop
eventsis removed, to avoid interference from distur-
bances that can occur at the injection event.

Note:

This option affects all sensorgrams in all data series,
regardless of selection.

Removerange from
selected sensorgrams

Select one or more sensorgrams, then click to
remove the marked range from the selected sensor-
grams. Only the selected sensorgrams in the current
series will be affected.
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Setting Description

Removerangein Check this option to extend the selection to include
selected groups with sensorgrams with the same cycle number from all
matching cycle selected series.

Use this option primarily in parallel mode where
different concentrations of the same sample are run
in different channels in the same cycle.

Removerangein Check this option to extend the selection to include
selected groups with sensorgrams in the same channel from all selected
matching channel series.

Use this option primarily in serial mode where
different concentrations of the same sample are run
in different cycles in the same channel.

Distribute range Click to remove the marked range in accordance
removal to selected with the Distribute range removal setting.
groups
Restore allrangesin Click to restore removed ranges in the selected
selected groups series. Removed data will be restored in all selected
series, even if data was removed in several separate
operations.
Note:

You cannot restore ranges for individually selected
sensorgrams.

Plot panel settings

The plot panel setting holds three tabs: General, Selection, and Chart settings. They
are described below:

Selection

v she

Edit markers

Description

General Thisisidentical to the General tab under the Thumb-
nails panel, except that there are no checkboxes for
Toggle, or for Copy/save only selected.
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9.5.5 Sensorgrams panel

Tab Description

Selection See above image. The Exclude options are activated
once asensorgram has been selected in the left part of
the sensorgrams panel.

Curve markers can be shown or hidden. Edit markers
opens the curve marker settings in the Home work-
space.

For descriptions of Extrapolate curves, Show line for
KD and Show guiding curves, see Section 9.5.1 Thumb-
nails panel, on page 229.

The Chart settings are described below:

Scales
X-axis y-axis

® Automatic ® Automatic
Manual Manual

Caption

' Show system caption

Show custom caption

Setting Description

Scales Choose whether to use a logarithmic scale for the x-axis
(applies to Rgq versus C plots only).

Choose Automatic or Manual scales for the axes.

Caption Displays a caption in the panel. Choose whether to
include the system caption and/or a custom caption with
text as entered.
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9.5.6 Fit details panel

Panel description

The Fit details panel holds tabs for Sample table, Parameters, Residuals, Blanks,
Quality control and References. Quality control results are available only when the
1:1 binding model has been applied. The panel shows information for the last selected
data series only.

The separate tabs are described below.

Sample table tab

The Sample table tab lists details of the cycles in the last selected data series.

Click Q Table settings on the panel toolbar to access settings for excluding selected
cycles and assigning curve markers.

Sampie table

Cycle Chamnel Semsorprmiyps  Andlysis steppurpees  Injectientype  Anaiyts1Comtroitype Analytelselution Concentrstion(sM ImmobBredigand Exluded Curvemorkers Blaskcycer RIS

Parameters tab

The Parameters tab lists the fitting results and statistical parameters for the last
selected data series. Parameters set to Global or Constant in the fitting model are
listed as Series parameters. Those set to Local are listed as Sensorgram parame-
ters.See Appendix A Curve fitting procedures, on page 282 for more details.
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Sampletable  Parameters Residuals Blanks Quality control

Steady state affinity 1:1 bindi
Series parameters Series parameters

1:1 binding
Sensorgram parameters

KD(M)  2680-07  ka(1/Ms)  103¢:06 [Rumum Conc (M)  fiulimin)
Rmax (RU) 48 kd(1fs) 2/43e-01 412 Sensorgram Ch=2 Fc=2-1  1.95E-08 30
offset (RU) oL Rmax(RU) 4 #13:SensorgramChe2Fe=2-1  391E-08 30
Chiz(RU  159¢:03  fc 217e+lh 414 Sensorgram Ch=2 Fc=2-1  7,81E-08 30
TIKD) 113e:01  RI(RUY) 00 #15:Sensorgram Ch=2 Fe=2-1  1,563E-07 30
TRmax) - 381et0L  DrAftRUS) 0002400 416 sencorgram Che2 Fe=z-1  3,125E-07 30
Tloffset)  1,55e+00  Chi* (RU?) 442603 417 sensorgram Ch=2 Fc=2-1  6,256-07 30

Tlka) 1,750+02

Tlka) 2500402

T(Rmax) 4,370+02

Tite) 2,000+00

TIRI) Not a number

T(Drift) Not a number

U-value 5

Residuals tab

Blanks tab

The Residuals tab shows the residuals plot for kinetics fitting for the last selected data
series. Residuals do not apply to steady state affinity fits. See Appendix A Curve fitting
procedures, on page 282 for more details.

Click 'n' Chartsettings on the panel toolbar to access settings for the tab. Other
panel toolbar options are described in General panel toolbar settings, on page 31.

Residusts

Be

The Blanks tab shows the blank cycles subtracted from the sensorgrams in the last
selected data series.

Click ¢ Chartsettings on the panel toolbar to access settings for the tab. Other
panel toolbar options are described in General panel toolbar settings, on page 31.
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Cych  Chasnal  Semssrpamiyps  Amalysis steppurposs  Injectiontyps AnalytelCoetreltype  Anahie 1soltion Cancentrstion (3] immobiized bgand Exciuded Curvemarkars  Tempersturs

Follow the instructions below to change the way blank cycles are selected.

Action Instruction

Change the Use the Blank settings in the Settings panel on the left of
general settings the workspace (see Blank settings, on page 257).
for blank cycles

Exclude orinclude | Selectone or more sensorgrams or table rows in the Blanks
individual blank

cycles tab, then use the Selection tabin Q Chartsettings or the

right-click menu options.

Quality control tab

The Quality control tab gives a brief overview of the reliability of the results. Quality
control results are available only when the 1:1 binding model has been applied.

See Quality control, on page 265 for more details.

=z

Sample table Pz

Residuals  Blanks  Quality control
0 Kinetic constant ka is approaching the limits that can be measured by the instrument.
Q Kinetic constants appear to be uniquely determined.

Bulk contributions (RI) were not evaluated. The Rl parameter is set to constant.

Check that sensorgrams have sufficient curvature.

Examine the residual plot. Pay attention to systematic and non-random deviations.

Symbol Description

o Pass: Quality assessment acceptable

(Green)

0 Warning: Quality assessment close to
(Orange) the limits of acceptability

o Fail: Quality assessment unacceptable
(Red)

User assessment recommended

(Gray)
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Reference tab
The reference tab shows binding to the reference surface for the selected series.

This panel has two settings:

Setting Actions

General * Copy.

* Savetofile.

Chartsettings Scales and caption choices, as shown in
the below screen.

General Chart settings

Scales
x-axis y-axis
@ Automatic @ Automatic
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9.5.7 The classification panel

Panel description

Show/Hide the classification panel by clicking on the icon. The classification panel is
divided into two sections:

* Classification of sensorgrams and concentration series.
* Settingan Acceptance state.

Acceptance state Description

Accept The KD value is accepted.
Reject The KD value is rejected.
Uncertain Use thisifitis not possible to assign accept or reject.

Classifications and acceptance states are assigned using checkboxes. The heading of
the classification panel corresponds to the selection of samples. In the below example
screen, one sample has been selected.

Solution 111; Ligand 2; Steady state affinity

Classification

« | Atypical/Artifact Large offset
Baseline difference Low binding
Binding to reference Poor fit
Concentrations above KD Sub stoichiometric

| Concentrations below KD | Super stoichiometric
Constant Rmax Teo few concentrations

Acceptance state

Accept v Reject Uncertain

The classification panel can be used with a single concentration series. It is also
possible to mark and classify several series at the same time.

Aline in a checkbox means that some of the samples have received the corresponding
classification/acceptance state.
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Classifications Action

Atypical/Artifact

9 Kinetics and Affinity items
9.5 The Kinetics and Affinity workspaces

9.5.7 Theclassification panel

Check Atypical/Artifact when the majority of the sensor-
grams show any or all of the following:

e Significant drift.

e Large offsets.

¢ Signals below baseline during the dissociation phase.

* When thedissociationis slow and shows no sign of
reaching the baseline.

* Response far from steady state.
* Negativeresponse.

Use Exlude local to remove deviating sensorgrams from
the analysis.

Baseline differ-
ence

Gototheresult table and sort the Machine learning
column Baseline difference from high to low values. A
positive value indicates that the highest concentration of
the compound sticks to the active surface, which can
impact later injections.

This can be further controlled by inspecting the binding
level of the following positive control. Check Baseline
difference as judged.

Binding to refer-
ence

Goto the Fit details panel and select the References tab.

Then, inspect the sensorgram levels after the injection.

Check Binding to reference to indicate that the
compound sticks to the reference surface.

If the reference binding is high, consider selecting the
sensorgram and excluding it from the analysis.

Concentrations
above or below KD

Check the appropriate box if all concentrations are either
above or below the KD.

Large offset

Goto the Fit details panel and select parameters. Check
Large offset if the offset is large in comparison to R,y

No binding

Check No binding when there is no (or low) binding.

Sub stoichio-
metric

Check Sub stoichiometric for series with a fitted R,
much lower than the expected R ax-

The fitted R4y is seen directly at the bottom of the plot
window in the sensorgram panel.

The expected R,5x Can be seen as a dashed horizontal line
inthe same window.
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Super stoichio- Check Super stoichiometric for a series with fitted R
metric much higher than the expected Rpay.
The fitted R, is seen directly at the bottom of the plot
window in the sensorgram panel.
The expected Rax Can be seen as a dashed horizontal line
inthe same window.
Too fewconcen- Check Too few concentrations when the number of data
trations pointsinthefitare notin line with expectations.
Acceptance state Inspect the sensorgrams and the fit, then decide whether to
accept or reject the data. If unsure, set the acceptance
state to uncertain.
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9.6  Kinetics and affinity item settings

Introduction
This section describes the available settings in the Settings panel at the left of the
kinetics and affinity item workspace. The Select sensorgrams panel is described in
Workspace settings, on page 30.

Data grouping
Datais grouped into data series for evaluation. All sensorgrams within a data series
have the same interaction characteristics (analyte, ligand and injection conditions). In
addition, the Data grouping setting determines how data from different cycles and
channelsis combined in data series:

Setting Description

Serial Use when concentration series are run in different cycles within
the same channel.

Parallel/2D Use Parallel/2D grouping when concentration series arerunin
multiple channels, in either one (Parallel) or more (2D) cycles.
Note:

This setting can only be used with results from multichannel
instruments.

Note: The grouping mode should be chosen in the first place by the way the run is
set up (see the User Manual for the appropriate Biacore system). Runs that
are set up in serial or parallel mode must be evaluated with the corre-
sponding grouping. However, a run that is set up in 2D mode may be evalu-
ated with either Serial or Parallel/2D grouping.

Some grouping options may not be relevant, according to how the data is
obtained.

Injection assignment

The Injection assignment setting determines which injections should be used for
variable information and response values respectively.

For example, a run may take the sample name from the variable capture injection but
the response for evaluation from an analyte injection.

Setting Description

Use variable Variable parameters from the specified injection command
information will be used as sample parameters in the evaluation.

from
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Description

Useresponse
values from

Response levels from the specified injection command in the
run method will be used as sample responses in the evalua-
tion.

Kinetics/Affinity mode

The mode setting determines which kind of evaluation will be performed for the
selected series. The initial setting is determined by whether the item was created as
Kinetics, Affinity or Kinetics and Affinity.

Changing the mode will delete any completed evaluations that are not within the
scope of the new mode.

Note: If you select multiple thumbnails where different thumbnails are assigned to
different modes, the mode for the last selected thumbnail (with a heavy dark
border) will be applied to all thumbnails in the selection.

Mode Description

Kinetics

Only kinetics evaluation will be applied.

Changing to Kinetics mode will delete any previously
performed affinity evaluation for selected series.

Affinity

Only steady state affinity evaluation will be applied.

Changing to Affinity mode will delete any previously
performed kinetics evaluation for selected series.

Both

Both kinetics and steady state affinity evaluation will be
applied.

Blank settings

Blank cycles for kinetics and affinity evaluation are defined as sample cycles with zero

concentration.

Choose how blank subtraction should be performed. The setting applies to the
selected data series only.

Individual blank cycles can be excluded in the Blanks tab of the Fit details panel (see
Blanks tab, on page 250).

Setting

Description

Use blanks within same Subtracts the median value of all blank cyclesin the

series

same data series.
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Setting Description

Include blanks from Subtracts blanks according to the settings™:

otherseries . .
* Preceding subtracts the single nearest

preceding blank

* Following subtracts the single nearest following
blank

* Nearest subtracts the single nearest blank

* Median consecutive preceding and following
subtracts the median of the nearest set of
consecutive blanks preceding and following the
currentcycle.

Remove the checkmark from Keep within ligand to
use blank cycles that use a differentligand.

No subtraction Turns off blank subtraction.

1 If Preceding or Following is selected, cycles that do not have a preceding or following blank
respectively will not be subtracted.

Different models and model settings are only available when the Extended
Screening & Characterization extension is active. Without this extension only the 1
—1 binding model for kinetics and the Steady state affinity model for affinity are
available.

Choose the interaction model(s) for evaluating the data. The choice will apply to all
currently selected data series. Models for kinetics, steady state affinity or both are
available according to the Kinetics/Affinity mode for the current selection (see
Kinetics/Affinity mode, on page 257). Changing the model after a fit has been
performed will delete any previous fitting results of the same type (kinetics or affinity).

Click Perform fit to fit the chosen models to the experimental data. The number of
data series for which fit will be performed is shown in parentheses.

The settings are described in the following table.

Setting Description

Kinetics fitmodel Select the fitting models to use for evaluation. See

Affinity fit model Appendix A.2 Fitting models for kinetics and affinity,
on page 285 for detailed descriptions.

Show affinity range Check this option to show the data range used for

(Affinity models only) determining the steady state response on sensor-
grams.

The steady state response is determined as the
median response within the range.
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Setting Description

Calculate response at... Use these settings to adjust the data range used for

(Affinity models only) determining the steady state response.

Click Apply range to apply changesin therange
settings.

Fitted curves and results are removed from data series in the following circumstances:
* When the Kinetics/affinity mode is changed. A change to Kinetics mode will
remove any Affinity fits from the selected series and vice versa.

* When anew modelis selected of the same type (kinetics or affinity) as the existing
fit, including when parameters for constant Ry, are changed.

* Wheninitial values for the model used in the existing fit are changed.

Initial values

Each fitting model requires settings and initial values for fitted parameters. The default
settings are adequate for most purposes.

The settings and values may be changed in the table if desired. The table lists values for
the currently selected model(s). Changes apply to all selected series that use the
model for which the changes are made.

Initial values may be entered as numerical values or as expressions using functions
evaluated within the data series (for example, Ymax is the maximum value on the
y-axis, Ymax/5 is the maximum y-value divided by 5).

Tip: The default initial values for kinetic evaluation models set the bulk refractive
index parameter to Constant with a value of zero. Change this setting to Fit
local with a value of Ymax/5 if your sensorgrams show significant bulk
contribution.

Note: Changing the initial settings after a fit has been performed will delete the
previous fitting results using the current model.

Quality prediction

Quality prediction is only available when the Intelligent analysis software extension
isinstalled.

Quality prediction enables automated analysis through machine learning prediction
models.

Click the Use prediction radio button to activate the Quality prediction content, as
seenin the below screen:

~ Quality prediction

® None
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The appropriate prediction model and model version can be selected from drop down
lists.

By pressing Predict, data is processed on three levels:

* Deviating sensorgrams are excluded.

* KDvalues are calculated using either a fitted or constant R, value.

* Anacceptance stateis assigned to each series: Accept, Reject or Uncertain.

Train new version

Tip: When reviewing results, the acceptance state and classifications can be
changed. See Section 9.5.7 The classification panel, on page 253 for details.

Tip: When a change is made, Train new version is activated. A new version of
the prediction model can be trained from the latest version of the prediction
model. Training will gradually tune the prediction model to user preferences.
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9.7  Selecting data in kinetics and affinity items

Introduction

This section describes how to select and manage data in Kinetics and Affinity items.

Coordinated selections

Selection is coordinated between different panels so that selecting or deselecting in

one panel automatically selects or deselects in coordinated panels. Panels are coordi-

nated separately for data series and data within a series. For example, selecting a
single sensorgram in the Sensorgram panel does not affect the selection in the
Thumbnails panel. The table below shows how panels are coordinated.

Panel content Coordinated panels

Data series

Thumbnails
Result table
On-offrate chart
KD chart

and classification panel is activated for input

Datain one series

Sensorgram (both subpanels)
Fit details: Sample table tab

Fit details: Sensorgram parameters on Parameters
tab

Fit details: Residuals tab
Fit details: References

Selection in the Thumbnails panel
Click the Select all thumbnails icon to select all thumbnails. Data series selectionin

the Thumbnails panel behaves differently according to whether Selection as toggle

is checked in the thumbnail settings. (See also Panel toolbar, on page 229.)

Selection as Description

toggle

Unchecked Click a thumbnail to select it. Any previously selected thumb-
nails will be deselected. Use Shift-click and Ctrl-click to
select multiple thumbnails.

Checked Click athumbnail to toggle between selected and deselected.
The status of other thumbnails is not affected.
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All selected thumbnails are marked with a heavy light or dark blue border. When
multiple thumbnails are selected, the most recently selected thumbnail is marked with
a heavydark border, and details of that series are shown in the Sensorgram and Fit
details panels. Kinetic/Affinity mode, Initial values, and fitting settings and actions
are applied to all selected series.

Selectioninthe Thumbnails panel is coordinated with selection in the Result table,
On-offrate chart, and the KD chart.

Tip: To browse through the selected thumbnails without changing the selection,
choose Selection as toggle and then click twice on a thumbnail with a
light blue border. The first click will deselect the thumbnail, the second will
select it with a heavy dark border. Using Ctrl-click has the same effect
regardless of the Selection as toggle status.

Selectionin the Result table, On-off
rate chart and KD chart panels

Selection of rows in the Result table panel or pointsin the On-offrate chart and KD
chart panelsis coordinated with selection in the Thumbnails panel.

Note: The Selection as toggle setting applies only to thumbnail selection and
does not affect selection in other panels.

Selectionin the Sensorgrams panel
Click on a sensorgram or point to select or deselect it.

Usei___iSelectarea mode (see General panel toolbar settings, on page 31) to select
multiple sensorgrams or points in one operation.

Click ® todeselect all selected sensorgrams.

Note: Only experimental curves can be selected.

Selectioninthe Sensorgram panelis coordinated with selection in the Fit details

panel.

Note: For single cycle affinity runs, selecting one point in the plot of response
against concentration will select all points. Single points cannot be selected
in this type of run.

Selectionin the Fit details panel

Selectioninthe Sample table, Parameters, and Residuals tabs in the Fit details
panelis coordinated with selection in the Sensorgram panel.
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9.8  Assessing kinetics and affinity results

Introduction

This section describes how to assess the quality and reliability of kinetics and affinity
evaluations.

Magnitude of reported parameters

Chi-square

Check that the magnitude of the reported parameters is reasonable. Reported param-
etersrepresent mathematical solutions to the curve fitting, without regard to what is
reasonable for a molecular interaction or what can be measured in the Biacore system
from which the results were obtained. In particular, parameters that are not significant
for the fitting (see Standard error and T-value, on page 264) may have any value, often
unreasonable.

Kinetic and affinity constants that are close to or outside the range that can be meas-
uredin the instrument should be treated with caution. Typical working ranges are
givenin the data sheet for the respective instruments.

Chi-square is a measure of the average squared residual (the difference between the
experimental data and thefitted curve), and is an indicator of how closely the fitted
curves agree with the experimental data. A lower chi-square indicates closer fitting.
One chi-square value is reported for the whole fitting.

Chi-squareis calculated as

n

3 (1)’
1

chi-square =
n-p
re Fitted value at a given point
Iy Experimental value at the same point
n Number of data points
p number of fitted parameters

For sensorgram data used in kinetic fitting, the number of data points is very much
larger than the number of fitted parameters in the model, so (n-p) approximates ton,
and the chi-square value approximates to the average squared residual per data point.
This does not hold for affinity data, where the number of data points is the same order
of magnitude as the number of fitted parameters.

Biacore Insight Evaluation Software User Manual 29287248 AE 263



9 Kinetics and Affinity items
9.8 Assessing kinetics and affinity results

Chi-square should be assessed in relation to the response levels in the sensorgrams.
Higher response values will generate higher chi-square values for the same relative
deviation from the fitted curve.

Chi-squareis listed in the Result table panel and on the Parameters tab in the Table
panel.

Standard error and T-value

The standard error (SE-value) is an indicator of the significance of a fitted parameter,
and represents an estimate of how much the parameter value can vary without signifi-
cantly affecting the closeness of fit. As a general rule, if the SE-value for a fitted param-
eteris 10% or less of the reported parameter value, the value can be regarded as signif-
icant. Parameters that have an SE-value of the same order of magnitude as or higher
than the parameter value itself can vary widely without significantly affecting the
closeness of fit, and should be treated with caution. Typically (but not always), parame-
terswith a low significance may have unreasonable values.

Note: 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. Consistency of a value between repeated
evaluations is not a test of significance.

The T-valueis obtained by dividing the parameter value by the standard error, and
represents an expression of the standard error normalized with respect to the param-
eter value. High significance is thus indicated by a low standard error or a high T-value.
Approximate guidelines for interpreting T-values are given in the table below.

Tvalue Significance

<1 The parameter is not significant for the fitting and the value
cannot be reliably determined from the experimental data.

1to10 The parameter significance is low but should not be ignored.

>10 The parameter is significant for the fitting and the value may be
regarded as reliable.

The SE-value and T value for each fitted parameter can be included as columnsin the
Result table panel for a completed fit (see Columns tab, on page 236). Columns are
specific to each fitting model. The T-value is also shown for each fitted parameter on
the Parameters tab in the Fit details panel.
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U-value

The U-value is an estimate of the uniqueness of the calculated values for rate
constants and R,y If parameters are correlated, the fitting procedure can determine
their relative magnitudes but not absolute values (for example, knowing the affinity
gives theratio 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 Parameters tab in the Fit details panel, 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 Ry,,) are correlated and cannot be determined. If the
U-valueis below about 15 the parameter values are not significantly correlated.

The u-valueislisted in the Result table panel, and on the Parameters tab in the Fit
details panel.

Residuals

Residuals show the difference between experimental and fitted value for each data
pointinthe sensorgrams. For a perfect fit, the residuals scatter randomly around zero.
Systematic deviations, seen as a definite shape in the residual plot, indicate that the
interaction model is to a greater or lesser extent unsuitable for the interaction.

The illustrations below show the same data fitted to two different models, giving resid-
uals that are less acceptable (left) and more acceptable (right).

Be
Be

Residuals for a poor fit show strong Residuals for a good fit are close to zero
systematic deviations from zero. even if small systematic deviations may
be present.

Quality control
When the 1:1 binding model has been used for kinetic fitting, the quality of the fitis
assessed in terms of the following factors, described in the following sections. Quality
control results are listed on the Quality control tab in the Fit details panel.
* Magnitude of kinetic constants
* Parameter uniqueness
* Bulkrefractive index contributions

* Sensorgram curvature
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e Residuals

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 two or more parameters
in combination 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 ka and kd, that are related through the affinity constant KD (KD =
kd/ka): it may be possible to determine the affinity constant reliably without being able
toresolve the individual rate constants. Parameter uniqueness is assessed by testing
correlation between pairs of the parameters ka, kd and R, If significant correlation is
found, this will be reported as a warning that parameters cannot be uniquely deter-

mined.

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 deter-
mined.

Bulk refractive index contributions

After reference subtraction and blank subtraction, sensorgrams for kinetic evaluation
should not in principle contain any bulk refractive index shifts (parameter Rl in prede-
fined 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 Rl, 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 Parame-
ters setting for the fitting. If you do this, the bulk contributions componentin the
quality control tab will be reported as neutral since the RI parameter was not evalu-
ated.

Sensorgram curvature

You should check that the sensorgrams have sufficient curvature for kinetic determi-
nation. 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 approxi-
mate 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 fallin response of at least 10-15% of the starting value.
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Ifthe interaction is too fast to provide kinetic information, you may only be able to
determine affinity constants. Interactions that do not 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.

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 model is to a greater or lesser extent unsuitable for
theinteraction. As an aid in judging the residuals, guidelines are drawn on the residual
plot toindicate the range of acceptability. Most of the residuals should be within the
inner (green) limits. The guideline positions are calculated in relation to the response
range of the sensorgrams.

Considerations for steady state

affinity

Steady state affinity evaluations are performed by fitting a plot of Ry against concen-
tration C to a model representing equilibrium 1:1 binding. The closeness of fitis
reported as a chi-square value, calculated in the same way as for kinetics. However, the
number of pointsin the steady state affinity plot is very much lower than for kinetic
evaluation, which makes chi-square a more sensitive indicator of fitting quality.

The plot of Rgq against C approaches a limiting value (equivalent to Ry,,,) at high
concentrations. Robust evaluation of the data requires either that the plot shows suffi-
cient curvature for reliable estimation of R, or that a valid constant value is provided
for Rnax- As a rule of thumb, evaluation with fitted R, is acceptable only if the calcu-
lated Kp value is less than half the highest analyte concentration used. (Fora 1:1 inter-
action, the Kp value is equal to the analyte concentration that gives 50% saturation of
the binding sites, so that Rgq = 0.5-Ryax. In other words, reliable evaluation is only
obtained if the surface is more than 50% saturated at the highest analyte concentra-
tion.)

Forweak interactions where itis not possible to use concentrations approaching
0.5'Rinax: €valuation using a model with constant R,,5x may give more reliable results.
This approach requires that R, is determined separately, for example using high
concentrations of a known binder.
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In this chapter
Section See page
10.1 Export to spreadsheet 269
10.2 Export to presentation or PDF 271
10.3 Export to JSON or XML 275
10.4 Transfer to another Biacore Insight database 276
Introduction

Evaluation results can be exported in the following formats:

As a Microsoft Excel spreadsheet, suitable for further processing in third party
applications.

As a Microsoft PowerPoint file, suitable for presentation purposes.
As a PDF document, suitable for archiving purposes.

As a JSON file or an XML file. These two formats are available when the Data Inte-
gration extension is active.

Exportis performed from the Home workspace.

Note: Items that are flagged for possible changes will be updated automatically

when they are exported (see Updating items, on page 28). It is recom-
mended to update and check all items before performing an export opera-
tion.

In addition, database objects (runs, evaluations, methods, and evaluation methods)
can be exported in a proprietary format for transfer to another Biacore Insight data-
base.

Biacore Insight Evaluation Software User Manual 29287248 AE 268



10 Exporting data
10.1 Exporttospreadsheet

10.1 Export to spreadsheet

Introduction

This function exports all or selected items from the current evaluation session to an
externalfile in Microsoft Excel format (. x1 sx). Each componentin the resultsis
exported to a separate worksheet in the Excel workbook. Full details of each item are
exported, regardless of how much is displayed on the screen.

Procedure

Follow the steps below to export evaluation results in spreadsheet format.

Step Action

1 Goto the Home workspace and select Spreadsheet.
Result:
The Export to spreadsheet workspace opens.

qc-semeorgan v || @ G- Sindngtoretosecs | (B Evation-Kinatis | © Home

8

P R G SR S S S O S

_.

2 Remove the checkmark from components that you do not wish to export.

3 Work through the components selected for export and adjust the settings to
suit your needs. Settings differ for different kinds of component.

4 Select Export and provide a file name. You can choose to view the exported
file directly in Excel.

Exported details

The exported components can include a Report Point Table, with full details of all
report points in the evaluation. This table includes information that is not accessible
from within the software. The following statistical parameters are included:
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Column Description

Standard Standard deviation of data points in the report point window,
deviation calculated as

_ 1 _\2
D= /(nfl)z(yfy)

where n = number of points

andy =responsein RU

Slope (RU/s) | Slope during report point window in RUs™, calculated as

D Y=9Nx=XK)
slope = =
Z(K —X)
LRSD Alignment of slope to a straight line (regression coefficient),

calculated as

LRSD = Q0
(n-2)
where
(S -Nx-7)°
YV—=V)X—X
% = S-9°-

T (x-R)°
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10.2 Exportto presentation or PDF

Introduction

These functions export all or selected data from the current evaluation session to an
externalfile in Microsoft Powerpoint (. pptx) or PDF format.

Scope

Evaluation items (Sensorgram, Plot, Concentration, Epitope binning, Kinetics
and affinity, Kinetics, and Affinity) can be exported according to the table below.
Preparationitems such as Variables, Curve markers, Report points and Solvent
correction are not exported.

Item Panel Comments
Sensorgram Thumbnails Exported as shownin the item.
Sensorgrams Exported as shownin the item.
Table Exported as shownin the item.
Plot Thumbnails Exported as shown in the item.
Plot Exported as shown in the item.
Sensorgrams for selected plot
points are not exported.
Table Exported as shownin the item.
Concentration Thumbnails Exported in vertical groups of
three as displayed.
Plots Exported as shown in the item.
Each plot panelis exportedtoa
separate page. Sensorgrams for
selected plot points are not
exported.
Parameters Exported as shown in the item.
Table Exported as shownin the item.
Epitope binning Thumbnails Exported as shown in the item.
Sensorgrams Exported as shown inthe item.
Each sensorgramis exported to
aseparate page.
Heat maps Exported as shownin the item.
Each heatmapisexportedtoa
separate page.
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Item Panel Comments
Bin charts Exported as shownin the item.
Eachbin chartis exportedtoa
separate page.
Table Exported as shownin the item.
Kinetics and affinity Thumbnails Exported as showninthe item.
Kinetics Result table Exported as shown in the item.
Affinit
4 KD chart Exported as shownin the item.

On-offrate chart

Diagonal (constant Kp) lines are
notshown.

Sensorgrams

Exported as shownin the item.

Exported as kinetic sensorgrams
if the thumbnails are in Sensor-
grams mode. Exported as plots
of Req against C plots if the
thumbnails are in Plot mode.

Procedure

Follow the steps below to export the results. Settings for exporting to Presentation
and PDF are independent of each other.

Note: Some steps in the export procedure may take several minutes depending on

the amount of data and the available computer memory.

Step Action

1 Choose the display setting for the thumbnails in the items to be exported.
Exported thumbnails will use the same settings asin the item.

2 Choose and arrange the columns in the Table panel of the items to be

exported.

By default, all columns displayed in the item panel are exported to the

presentation. Columns can be removed from the exported data, but cannot

be added or rearranged once the export operation has been selected.

Alltable rows are included in the exported data by default. Row selectionin
the item panel does not affect rows in the exported data.

3 Go to the Home workspace and select PDF or Presentation.
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Step Action

Result:
The Export workspace opens. Components of each evaluation item are
shown on separate tabs.

- B o - penating 1o seteenacs. B mvanation - metica O Homs | & cxpartn prassanation |

BT

4 Choose the evaluation items to be exported. For each item, choose the
details of the thumbnails, charts and table.

5 For Thumbnails, choose the number of columns for thumbnail display in the
exported file.

For Charts, click Q or “V toshowan enlarged image of the chart and add
an optional comment.

@ oc-tmemem [ antnrren v || (@ trmon: e v | O pome [ tpwrvores |

. Chars

v G Semangram

e L L LA

ClriAc €A 30/ -1 binding o0 .0

T -

Use the controlsin the enlarged image as follows:
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Step Action

Button Function

Browse through theimages on the chart.

) 9 9

- Expand the image in the workspace.

o Close the enlarged image.

— Menu for the enlarged image. Currently supports Export to
SVG for exporting the image in SVG (Scalable Vector
Graphics) format.

7 For Tables, exclude table rows by removing the checkmark from the rowin

the table preview. To exclude columns, click Columns and remove the check-
marks from the drop-down list.

8 Click Add notes to add notes to the exported file. Notes are exported as a
separate slide in a presentation or a separate page in a PDF file.

9 Select whether to include the Evaluation properties and/or Run proper-
ties in the exportedfile.
The method summaryisincluded in run properties.

10 Select the Export... button at the bottom left and provide a location and
name for the exported file.
Result:
The evaluation is exported.
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10.3 Exportto JSON or XML

Introduction

The JSON and XML export formats are only available when the Data Integration
extension is active.

Procedure

Follow the steps below to export evaluation results in JSON or XML format.

Step Action

1 Go to the Home workspace and select JSON or XML.

Result:
The separate window Export evaluation to JSON or XML opens.

2 Navigate to the destination folder, verify or adjust the suggested file name,
select file format, and click Save.
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10.4 Transfer to another Biacore Insight database

Introduction

Objects from the Biacore Insight database (runs, evaluations, methods, and evaluation

methods) can be exported in a proprietary format for transfer to other Biacore Insight

databases.

Procedure

Follow the steps below to transfer a database object to another Biacore Insight data-

base.

Operation Instruction

Move object

Drag the object from the listin the right-hand panel of the
workspace to a different folder in the left-hand panel.

Rename object

Click twice on the object name in the right-hand panel of the
workspace to highlight the name and enter a new name.

Note:
Click twice with a longer interval than double-clicking.

Remove object

1. Choose Show more in the right-hand panel of the work-
space.

2. Scrolltotherightif necessary.

3. Choose ® Remove inthe Action column.

Note:

The Remove button may not be visible depending on the data-
base security settings. See the Biacore Insight Database Instal-
lation and Management Guide for details.

Exportasingle
object

1. Choose Show more in the right-hand panel of the work-
space.

2. Scrolltotherightif necessary.

3. Select e Exportinthe Action column.

Thefileis exported in a proprietary format intended forimport
toanother Biacore Insight database.
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Export multiple
objects

10 Exporting data
10.4 Transfer to another Biacore Insight database

1. Selectafolder or perform a search to define the objects to
be exported.

All objects shown on the current page will be included in
the export.

2. Choose Show more in the right-hand panel of the work-
space.

3. Click Export objects, and select whether youwant all
objects in the same folder, or if you want the folder struc-
ture to be preserved.

Thefiles are exported in a proprietary format intended for
import to another Biacore Insight database.

Tip:
Use the search function to export objects of different types

(runs, run methods, evaluations, evaluation methods) in a
single operation.

Import object(s)

1. Navigate to the destination folder in the database.

2. Select '0 Import from the icons at the bottom of the
panel.

3. Selectfile(s) toimport. Supported file types are files
exported from a Biacore Insight database and result files
(.blr) from certain other Biacore systems (currently
Biacore S200 and Biacore T200).

Note:

Imported .bir files can only be opened in the Biacore Insight
Evaluation Software.
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11 Evaluation methods

Introduction

Evaluation methods provide a way to standardize the steps performed in an evaluation
session, by saving a record of the settings and items in a session and applying them as
far as possible to a different data set.

Predefined evaluation methods for common applications are provided with the
system. Custom evaluation methods may be created from user-defined evaluation
sessions. An evaluation method is required for evaluation of a data set. Settings and
items created by the method can be edited or deleted within the session. An empty
method that does not apply any settings or create any items is included with the
predefined methods, and may be applied if you do not want to use method-controlled
evaluation.

Predefined evaluation methods

Predefined evaluation methods containing settings and items recommended by Cytiva
for evaluation of the specific applications are provided with the system. The predefined
methods are stored outside the database and cannot be overwritten or deleted.

Creating custom evaluation methods

Custom evaluation methods are created from evaluation sessions, and contain
settings and evaluation items presentin the session.

Step Action

1 Open asuitable run. Use a run that supports all evaluation settings that you
want toinclude in the method (for example, if you want to create a method
thatincludes solvent correction, you must start with a run containing
solvent correction cycles).

2 Define settings and create evaluation items as required, including settings
for Export to spreadsheet, Export to presentation and Export to PDF.

3 Goto the evaluation Home workspace and select Create evaluation
method.
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Step Action

Result:

The workspace lists all items that will be included in the evaluation method.

Items with a green checkmark Q are optional. Remove the checkmark to
exclude an item fromin the method.

4 Select a setting oritemin the left panel to show details in the right. In some
cases, the detail panel may include options (see Scope of evaluation
methods, on page 280).

If the evaluation includes kinetics and affinity items using more than one
fitting model, select the model to be included in the method. The evaluation
method may not contain more than one model for each of kinetics and
affinity.

Settings for Initial values are included with the model saved in the evalua-
tion method.

5 Check Show first for the item you wish to be displayed first when the
method is applied.

Note:

This setting does not affect the order in which items are created.

6 Select Save and provide a name and location for the method.

Previewing evaluation methods

Follow the steps below to preview the contents of an evaluation method. You can
preview an evaluation method without closing the current evaluation.
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Step Action

1 Select Create new evaluation if necessary to go to the database view.

2 Either select arun (in order to open the Select evaluation method tab) or
search for evaluation methods. Navigate to the required method.

3 Choose Show more columns.

Choose @ Preview from the Action column.

5 Select acomponentin the method to view the component details.

Applying evaluation methods

Evaluation methods are applied when data sets are opened (see Section 2.2 Opening
runs for evaluation, on page 24). Components in the methods will be applied as far as
possible to the data set. A report detailing which components could not be applied is
displayed when the method application is complete.

=

All relevant evaluation items in the evaluation method have been created.

The following items were not created since the run does not contain the required
information:

QC - Capture baseline
QC - Capture level

If you want to apply a different evaluation method to an open data set, you must close
the data set and re-open it with the new method.

Scope of evaluation methods
Evaluation methods can include most settings and items in the evaluation session.
Important exceptions are listed below:
* Sensorgram selection settings.
* Sensorgram markers
* Experiment-specific actions such as excluding sensorgrams or points.
* Filtering individual samples or cycles
For evaluation methods that include kinetics and affinity items, the fitting model(s) in
the method will be applied to all groups when the method is used. If the option

Perform fit directly if possible is checked in the method definition, fitting will be
attempted for all groups.

Biacore Insight Evaluation Software User Manual 29287248 AE 280



12 Support for regulated environments

12 Support for regulated environments

GxP compliance

GxPis a general abbreviation for "good practice" quality guidelines and regulations
including GLP (Good Laboratory Practice), GMP (Good Manufacturing Practice), and
GCP (Good Clinical Practice).

Support for using Biacore Insight Evaluation in GXP contexts is provided by the GxP
extension, licensed separately from the main software. Functionality is described in
detail in the separate Biacore Insight GxP Handbook.
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Appendix A
Curve fitting procedures

About this appendix

This appendix describes the principles and models used for fitting curves to data points
in Biacore Insight Evaluation software.

In this chapter
Section See page
A1 Principles of curve fitting 283
A2 Fitting models for kinetics and affinity 285
A3 Other fitting models 292
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A1 Principles of curve fitting

Introduction

Both kinetics and affinity are evaluated by fitting a mathematical model of the interac-
tion to the experimental data. Itisimportant to realize that fitting is a purely mathe-
matical procedure, that does not have any "knowledge” of the biological significance of
parameters in the model equations. Obtaining a good fit is not in itself evidence that
the model describes the physical reality of the interaction. Any mechanistic conclu-
sions drawn for the interaction from fitting results (e.g., concerning multiple interac-
tion sites or conformational changes) should be tested using independent techniques.

In other instances of curve fitting such as 4-parameter fitting and relative potency esti-
mation, a mathematical equation derived from theoretical principles is fitted to the
data points.

Fitting procedure for kinetics and

affinity
Kinetic and affinity parameters are extracted from experimental data by an iterative
process that finds the best fit for a set of equations describing the interaction. The
fitting process begins with initial values for the parameters in the equations, and opti-
mizes the parameter values according to an algorithm that minimizes the sum of the
squared residuals.

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. Occasionally, it may be
necessary to adjust the initial values for fitting parameters.

Local and global parameters

Parametersin the fitting equations are treated as local variables, global variables, or
constants as described in the following table.

Parametertype Description

Local variables Assigned an independent value for each curve in the data
iac 1
series.

Global variables Assigned one single value that applies to the whole data series.

Constants Assigned a fixed value that is not changed in the fitting proce-
dure.

1 Forsingle-cycle kinetics (see Section 9.1 Experimental formats, on page 210), setting the bulk
refractive index parameter Rl to local assigns an independent Rl value to each sample injection.
All other local parameters are assigned a value for each sensorgram.
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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, rate constants should be fitted as global parameters and bulk refractive
index contribution as a local parameter. The analyte binding capacity of the surface
Rmax is normally set to global, but may be evaluated as a local parameter if there is
reason to believe that the surface capacity may vary between cycles in serial mode or
channelsin parallel mode.

The local/global parameter status is not relevant for affinity determination, since this
evaluation fits the model to a single curve of response against analyte concentration.
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A.2  Fitting models for kinetics and affinity

Introduction

A set of predefined models for kinetics and steady state affinity is provided with
Biacore Insight Evaluation software.

The basic software supports evaluation with the 7 -1 binding and affinity Steady
state affinity models. Evaluation with other models requires the Extended
Screening and Characterization extension.

Mass transfer in kinetic models

All kinetic models except T -1 dissociation include a term for mass transfer of
analyte to the surface. If transfer is slow compared with binding of analyte to the ligand,
the transport process will limit the observed binding rate, at least partially. Rate
constants can be extracted from partially mass transfer limited data.

Mass transfer can be described in terms of transfer of analyte (A) between bulk solution
and the surface, with the same rate constant in both directions. Only analyte at the
surface can interact with ligand (B). As an example, the simple 1:1 interaction scheme
may be represented as

Km k
Apulk = Asurface + B % AB

m d

Mass transfer parameters

Therate of mass transfer of analyte to the surface under the conditions of non-turbu-
lentlaminar flow that prevail in the flow cell is characterized by the mass transfer coef-
ficient kq, (unitsm-s™):

Parameter Description

D Diffusion coefficient of the analyte (m?-s™)
f Volume flow rate of solution through the flow cell (m3-s™")
h,w,| Flow cell dimensions (height, width, length in m)

The mass transfer coefficient can be normalized for molecular weight and adjusted
approximately for the conversion of surface concentration to RU, to give a parameter
referred to as the mass transfer constant k; (units RU-M™"-s77):

Ky = Ky X MW x G

Biacore Insight Evaluation Software User Manual 29287248 AE 285



A. Curvefitting procedures
A.2 Fitting models for kinetics and affinity

where Gis the conversion factor from surface concentration to RU. The value of G is
approximately 10° for proteins on Sensor Chip CM5.

Afurther modification of this expression gives the flow rate-independent component
of the mass transfer constant (units RU- M-'s"23m™"), referred to as t.. It is this param-
eter thatisreported in kinetic analysis with Biacore Insight Evaluation software.

1:1 binding
Thisis the simplest model for kinetic evaluation, and is recommended as default unless

thereis good experimental reason to choose a different model. The model describes a
1:1interaction at the surface:

A+B=AB

Defaultinitial values for the 17— 1 binding model are listed below.

Param- Description

eter

ka Association rate constant (M's™) Global 1e5

kd Dissociation rate constant (s™") Global 1e-3

Rmax Analyte binding capacity of the surface Global Ymax
(RU)

tc Flow rate-independent component of the Global 1e8
mass transfer constant

RI Bulk refractive index contribution Constant | O

Drift’ Linear drift (RU/s) Constant | 0

-

Evaluation with the Drift parameter requires the Extended Screening and Characteriza-
tion extension.

1:1 dissociation

This model fits the dissociation phase of the sensorgrams to an equation for exponen-
tial decay, representing dissociation of a homogeneous 1:1 complex. The fitting is inde-
pendent of analyte concentration. The equation includes an offset term to allow for a
non-zero residual response after completion of the dissociation.

Evaluation with this model requires the Extended Screening and Characterization
extension.

—kg(t—tg)

R = Rpe + Drift x (t—t,) + Offset
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Defaultinitial values for the 17— 1 dissociation model are listed below.

Description

kd Dissociation rate constant (s™) Global 1e-3

offset Residual response above baseline after Local 0
complete dissociation (RU)

Drift Linear drift (RU/s) Constant | O

Note: This model cannot handle initial response changes resulting from bulk
refractive index contributions. If the sensorgrams show bulk contributions,
remove data ranges so that the fitting starts after the bulk change is

complete.
Note: This model does not take account of the effect of mass transport limitations.
Note: Application of this model can be sensitive to initial parameter settings. If a

good fit cannot be obtained with apparently reasonable dissociation data,
try adjusting the initial values to correspond more closely with expected
results.

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 immobi-
lized 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=ABB

Evaluation with this model requires the Extended Screening and Characterization
extension.

Note: Once analyte is attached to the ligand through binding at the first site, inter-
action 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 RU s, and can only be obtained in M's™" if a reliable conversion
factor between RU and M is available. For the same reason, a value for the
overall affinity or avidity constant is not reported.

Defaultinitial values for the Bivalent analyte model are listed below.
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Param- Description Fit Value

eter

ka1 Association rate constant for the first site Global 1e5
(M)

kd1 Dissociation rate constant for the first site Global 1e-3
(s

ka2 Association rate constant for the second Global 1e-3
site (RU's™)

kd2 Dissociation rate constant for the second Global 1e-3
site (s71)

Rmax Analyte binding capacity of the surface Global Ymax
(RU)

tc Flow rate-independent component of the Global 1e8
mass transfer constant

RI Bulk refractive index contribution Constant | O

Drift Linear drift (RU/s) Constant | O

Heterogeneousligand

This model describes an interaction between one analyte and two independent
ligands. The binding curve obtained is simply the sum of the two independent reac-
tions. The relative amounts of the two ligands does not have to be known in advance.

A+B1=AB1
A+B2=AB2

Evaluation with this model requires the Extended Screening and Characterization
extension.

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.

Defaultinitial values for the Heterogeneous ligand model are listed below.

Param- Description

eter

ka1 Association rate constant for the first Global 1eb
ligand (M's™")

kd1 Dissociation rate constant for the first Global 1e-3
ligand (s™")
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Param- Description Fit Value

eter

ka2 Association rate constant for the second Global 1e5
ligand (M's™")

kd2 Dissociation rate constant for the second Global 1e-3
ligand (s")

Rmax1 Analyte binding capacity of thefirst ligand Global Ymax
(RU)

Rmax2 Analyte binding capacity of the second Global Ymax
ligand (RU)

tc Flow rate-independent component of the Global 1e8
mass transfer constant

RI Bulk refractive index contribution Constant | 0

Drift Linear drift (RU/s) Constant | 0

Two statereaction

This model describes a 1:1 binding of analyte to immobilized ligand followed by a
conformational or other change that stabilizes the complex. To keep the model simple,
itis assumed that the changed complex can only dissociate through reversing the
conformational change:

A+B=AB=AB*

Evaluation with this model requires the Extended Screening and Characterization
extension.

Note: Conformational changes in ligand or complex do not normally give a
response in Biacore systems. 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.

Defaultinitial values for the Two state reaction model are listed below.

Param- Description Fit

eter

ka1 Association rate constant for analyte Global 1e5
binding (M 's™)

kd1 Dissociation rate constant for the complex | Global Te-2
(s

Biacore Insight Evaluation Software User Manual 29287248 AE 289



A. Curvefitting procedures
A.2 Fitting models for kinetics and affinity

Param- Description Fit Value

eter

ka2 Forward rate constant for the stabilizing Global 1e-3
change(s™)

kd2 Reverse rate constant for the stabilizing Global 1e-3
change (s™)

Rmax Analyte binding capacity of the surface Global Ymax
(RU)

tc Flow rate-independent component of the Global 1e8
mass transfer constant

RI Bulk refractive index contribution Constant | 0

Drift Linear drift (RU/s) Constant | O

Steady state affinity

This model calculates the equilibrium dissociation constant Ky for a 1:1 interaction
from a plot of steady state binding levels (Rqq) against analyte concentration (C). The

equationincludes an offset term which represents the response at zero analyte

concentration.

CR
= __MI%4 5ffset

Req Kp+C

Note:

Reported Kp values that are higher than half the highest analyte concentra-

tion used should be treated with caution. If the response against concentra-
tion plot does not flatten out sufficiently because the concentrations are not
high enough in relation to the Kp value, the reported value may be unreli-

able.

Defaultinitial values for the Steady state affinity model are listed below.

Description
KD Equilibrium dissociation constant Global Xmax
Rmax Analyte binding capacity of the surface Global Ymax
(RU)
offset Response at zero analyte concentration Global Ymax/5
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Steady state affinity (constant Rmax)

This model uses the same equation as the simple steady state affinity model, but sets
the Rihax Parameter to a constant. The value for R4 is obtained for each analyte from a
value entered for a control analyte and the relative molecular weights of control and
sample. The value may be adjusted for assay drift using repeated control samples.

MW

analyte

- I:‘)rm:lxcontrol x MW

Rmoxono\yte

control

Evaluation with this model requires the Extended Screening and Characterization
extension.

Steady state affinity (constant Rmax
and multi-site)

This model fits data from interactions that exhibit binding to multiple sites. Two sites
are accommodated in the model.

The model uses a constant Ry, value for one site, defining the expected stoichiom-
etry, and afitted value for the other site, which can give an apparent value with unde-
fined stoichiometry.

_ CRmaxl + CRmaxZ + offset

R
#8 Ky, +C Ky, +C

Evaluation with this model requires the Extended Screening and Characterization
extension.

Defaultinitial values for the Steady state affinity (constant Rmax and multi-site)
model are listed below.

Description

KD Equilibrium dissociation constant for the Global Xmax
main (strong) binding (M)

KD2 Equilibrium dissociation constant for the Global 100*Xm
secondary (weak) binding (M) ax

Rmax Analyte binding capacity for the main Constant | (Input)!
binding (RU)

Rmax2 Analyte binding capacity for the secondary | Global Ymax
binding (RU)

offset Response at zero analyte concentration Global Ymax/5

T The defaultinitial value is set to Constant=Ymax if no input value for R, has been applied.
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A.3  Otherfitting models

Linear
Linear fitting uses a function with the form y = ax + b, where a and b are constants.

Second degree polynomial

Second degree polynomial fitting uses a function with the form y = ax? + bx + ¢, where
a,b,and c are constants).

4-parameterand ECgq

Four-parameter fitting uses the following equation. ECgy determination in Plot items
identifies the parameters with more descriptive names:

R _ Phi—Ri
y ™ i
X 2
1+(3)
Al
Parameter Description ECsoname
X,y Plot coordinates -
Rpi Fitted parameter corresponding to Upper asymptote
the maximumy-value
Rjo Fitted parameter correspondingto | Lower asymptote
the minimum y-value
A x-value at the inflection pointofthe | EC50
fitted curve
A, Slope of the fitted curve at the Hill coefficient
inflection point.
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PLA estimates relative potency by fitting the linear region of the sample and reference
plots to a model with common slope and individual intercepts.

The common slope B is determined by fitting to the equation:

ng Ny

> (Xig=RR)(Yig— ) + ) (Xi7 = RXp)(Yir — 1)
T T

e i 5 2
D> (Xig=%R) + ) (X7 —%7)
T 1

Parameter Description

B Slope of the linear region

X,y Log(conc) and response values respectively
R Values for the reference substance

T Values for the test substance

Relative potency is calculated as:

Relative potency = RR*RT*yREyT

Confidence intervals for PLAand ECg

Confidenceintervals for PLA are calculated in accordance with Fieller's theorem.
Confidence intervals for ECgg are calculated according to standard practice in the field.

For more information, contact Cytiva.
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