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1.1 The concepts of InfoQuest FP

1.1.1 The programs

The InfoQuest FP software is composed of two execut-
able units: a Startup program that creates and manages
the databases and associated directories and that starts
the Analyze program with a selected database. All
import and analysis functions are done in the Analyze
program. This includes processing of gel files starting
from TIFF images, including lane finding and normal-
ization. Independent plugins allow the import of data in
different file formats.

1.1.2 The database and the experiments

The logical flow of processing raw experiment files is
represented in Figure 1-1. The basis of InfoQuest FP is a
relational database consisting of entries. The entries corre-
spond to the individual organisms or samples under
study: animals, plants, fungi, bacterial or viral strains,
organic samples, tissue samples,.... Each database entry
is characterized by a unique key, assigned either auto-
matically by the software or manually, and by a number
of user-defined information fields. The organization and
functions of InfoQuest FP databases are discussed in
Chapter 2. Each entry in a database may be character-
ized by one or more experiments that can be linked easily
to the entry. What we call experiments in InfoQuest FP
are in fact the experimental data that are the numerical
results of the biological experiments or assays
performed to estimate the relationship between the
samples. Chapter 3 of this manual deals with setting up
experiments in InfoQuest FP. All biological experiments
are functionally classified into six different classes,
called Experiment Types:

*Fingerprint types (Section 3.2): Any densitometric
record seen as a one-dimensional profile of peaks or
bands can be considered as a fingerprint type.
Examples are of course gel and capillary
electrophoresis patterns, but also gas chromatography
or HPLC profiles, spectrophotometric curves, etc.
fingerprint types can be derived from TIFF or bitmap
files as well, which are two-dimensional bitmaps. The
condition is that one must be able to translate the
patterns into densitometric curves.

*2D gel types: Any two-dimensional bitmap image
seen as a profile spots or defined labelled structures.
Examples are e.g. 2D protein gel electrophoresis
patterns, 2D DNA electrophoresis profiles, 2D thin
layer chromatograms, or even images from
radioactively labelled cryosections or short half-life
radiotracers. The analysis of 2D gels is discussed in
Chapter 6.

*Character types (Section 3.3): Any array of named
characters, binary or continuous, with fixed or
undefined length can be classified within the character
types. The main difference between character types
and electrophoresis types is that in the character
types, each character has a well-determined name,
whereas in the electrophoresis types, the bands, peaks
or densitometric values are unnamed (a molecular
size is NOT a well-determined name!).

*Sequence types (Section 3.4): Within the sequence
types, the user can enter nucleic acid (DNA and RNA)
sequences and amino acid (protein) sequences.

*Trend data types (): Reactions to certain substrates or
conditions are sometimes recorded as multiple
readings in function of a changing factor, defining a
trend. Examples are the kinetic analysis of metabolic
and enzymatic activity, real-time PCR, or time-course
experiments using microarrays. Although multiple
readings per experiment are mostly done in function
of time, they can also depend on another factor, for
example readings in function of different
concentrations.

* A sixth type, matrix types (Section 3.6), is not a native
experiment type, but the result of a comparison
between database entries, expressed as similarity
values between certain database entries. An example
of a matrix type is a matrix of DNA homology values.
DNA homology between organisms can only be
expressed as pairwise similarity, not as native
character data.

Each experiment type is available as a module of the
InfoQuest FP software (see 1.1.5).

Essentially, adding a single organism (entry) with its

associated experiments to the database constitutes
several steps (see Figure 1-1).

1.1.3 Multi-database setup

InfoQuest FP is a multi-database software, which
supports the setup of different users in Windows NT. It
is very important to understand the hierarchical struc-
ture of the user, database, and experiment setup in order
to make optimal use of these features.

Windows NT (Windows 2000, XP and Vista): The Info-
Quest FP users are associated with the Windows NT
login users. Each Windows NT user can specify his/her
InfoQuest FP databases directory, and InfoQuest FP
saves this information in the user’s system registry. For
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example, suppose that a user X logs in on a Windows
NT machine with InfoQuest FP installed. This user can
create a directory, and specify this directory as the home
directory in the Startup program. InfoQuest FP will save
this information in this user’s system registry, so that
each time the user logs in, InfoQuest FP will automati-
cally consider the same directory as the home directory.
In this way, each Windows NT user can define his/her
own InfoQuest FP home directory, without interfering
with other users. Within this home directory, the user
can specify as many Databases as desired. InfoQuest FP

| | [m}
u] |}
mOm ’

Microarrays

3

Sequences

= .\09

Fingerprints Character sets

Contig assembly, import from
public databases or via scripts

:.'9

2D gels

allows two types of databases to be created: a local file-
based database using a dedicated database mechanism
developed by Bio-Rad, and a DBMS based type which
relies on an external ODBC compatible relational data-
base management engine (see Section 2.3 for more infor-
mation). In the first type, protection of the InfoQuest FP
databases depends on the protection of the specified
directory by the Windows NT user. If a user protects the
directory containing the InfoQuest FP databases, other
users will not be able to change or to read the databases,
depending on whether the directory is write or read

<

Trend curve data

Experiment
data

InfoQuest FP Database
QDBC & SQL compatible DEMS, running on
SOL Server®, Oracle®, PostgreSQL, Access®
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Character data

2D gel data
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@
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Figure 1-1. Flow chart of main steps in the acquisition and analysis of data in InfoQuest FP.
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protected. In the second type, protection also relies on
the protection and security measures provided by the
DBMS (see Section 2.3.10).

1.1.4 Home directory and databases

As explained in the previous paragraph, InfoQuest FP
recognizes its databases by means of a home directory.
This home directory can be different per Windows login,
and can even be on a different computer in the network.

By default, InfoQuest FP will install its databases under
the home directory. However, a database can also be
located in a different directory, and even on a different
computer in the network. What is important is that in
the home directory, a Database descriptor file is present
for each database. These files have the name of the data-
bases with the extension “.dbs”. The *Database*.dbs file
is a pure text file which can be edited in Notepad or any
other text editor.

The line after [BACKCOL] contains the RGB values for
the window background color, and the line after
[SAVELOGEFILE] indicates whether log files are saved or
not.

For databases created in a InfoQuest FP version prior to
version 5.0, the line after the tag [DIR] indicates the full
path where the database is located.

[DIR]

C:\Program Files\InfoQuestFP\data\DemoBase

[BACKCOL]

150 171 172

[SAVELOGFILE]

0

In databases created in version 5.0 or higher, the full
path is replaced by a [HOMEDIR] tag. This tag points to
the home directory as defined in the Startup screen.
Because the database paths are stored relatively with
respect to the home directory, databases can easily be
copied to other locations or computers. After copying
the database(s) (and their .dbs files) to another location,
you only need to change the home directory (see 1.5.2.1).

[DIE]
[HOMEDIER]\DemoBase
[BACKCOL]

150 171 172
[SAYELOGFILE]

0

NOTES:

(1) If a database, created in a version prior to version
5.0, is moved from one computer to another, you need to
edit the .dbs file and enter the correct path. The correct
path for a database can also be entered from the Startup

screen by pressing d and selecting Database
settings and <Change directory>.

(2) If you are working in version 5.0 or higher with
databases created in a prior version, it may be useful to
replace the paths in the .dbs files by a [HOMEDIR] tag.
A script is available to store the paths relatively with
respect to the home directory. Contact Bio-Rad to obtain
this script.

(3) In case a database has been physically removed (or
moved) from a computer, the *Database*.dbs file may
still be present in the home directory, which causes the
InfoQuest FP Startup program to list the database.
When attempts are made to open or edit such a removed
database, InfoQuest FP will produce an error. The only
remedy is to delete the *Database*.dbs file.

1.1.5 Modules and features

The InfoQuest FP software consists of six application
modules and four analysis modules. The application

modules Fingerprint types , 2D gel types , Char-
acter types @, Sequence types , Trend data types

and Matrix types @ correspond to each of the six
experiment types described in 1.1.2.

The four analysis modules are not linked to a specific
experiment type, but rather offer additional function-
ality for all experiment types:

*The Comparison and cluster analysis module allows
the user to create comparisons (see Chapter 4) and
groups all functionality regarding cluster analysis.

*The Identification module allows the user to
identify unknown entries using the database,
identification libraries, neural networks or decision
networks (see Chapter 5).

*The Dimensioning and Statistics module offers
several non-hierarchical grouping methods, such as
Principal Component Analysis, Multidimensional
Scaling and Self-Organizing Maps (see Section 4.11).
In addition, it comprises powerful statistics tools (see
Section 4.12).
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*The Database sharing tools module allows
researchers to exchange data with other institutions
using bundles and XML files (see Section 2.3).

For each section in this manual where specific features
are described, the required modules will be indicated in
the section title.

The specific InfoQuest FP package you are working with
might not include all modules. To check which modules
are present, proceed as follows:

1.1.5.1 In the InfoQuest FP main window (see Figure 1-
15), select File > About.

A window pops up, showing the version of the soft-
ware, the package serial number, and a list with
modules (see Figure 1-2). A module is present in the
installed InfoQuest FP package when the module name
is preceded by a hyphen.

About InfoQuest FP E|
InfoQuest FP
V. 5.10
Copyright < Applied Maths 1998-2007

Sernal numnber:
396 -512-428

Madules: hlermory :
- Fingerprint types Phyysical: 2137.047 M
- Character typas Physical free:  1364.050n0
- Bequence types Total: 4121889 b
- higtrix types Total free: 452,019 M
- 20 gel types

- Trend data types

- Cluster analysiz

- Dimens=ioning and Statistics
- |dentification

- Databaze shanng tools

Figure 1-2. Window containing information about
the installed InfoQuest FP package.

1.1.6 The InfoQuest FP script language

InfoQuest FP is a very comprehensive software package
which has many data import, export and analysis func-
tions already included in the software. Additional func-
tionality - often related to specific applications - is
bundled into convenient plugins (see 1.5.3). However,
ultimate flexibility is offered by InfoQuest FP’s own
script language.

The InfoQuest FP script language is a programming
language, containing a large array of specialized func-
tions, that allows the user to create scripts (i.e. small
programs) for automation of specific tasks e.g. the
import of own data formats.

A script editor can be opened from the InfoQuest FP main
window by selecting Scripts > Edit script. For a descrip-
tion of the Script Editor window and an explanation of
the numerous script functions available, we refer to the
separate script manual.

NOTE: The functionality to edit scripts is available in
any InfoQuest FP configuration, but depending on the
software configuration (modules present or not, see
1.1.5), some script functions might be disabled.

A number of general scripts are available on the website
of Bio-Rad. These scripts can be launched from the Info-
Quest FP main window, using Scripts > Browse Internet

or by pressing the « button. In the browser

window that appears, click on a category to display the

relevant scripts. When leaving the “@ checkbox in the

browser toolbar unchecked, a script can be executed
directly over the internet by clicking on its name (recog-

nized by the preceding & icon). When the checkbox

is checked ( @ ), you will be prompted for a destina-

tion folder. Scripts can be saved in any folder, but two
locations are predestined: Saving the script in
C:\Program files\InfoQuest FP\Scripts makes the
script available as a menu item in the Scripts menu of
any InfoQuest FP database. To make a script only
appear as a menu item in a specific database, save the
script in the corresponding
[HOMEDIR]\*dbname*\Scripts folder.

NOTE: Using Scripts > Run script from file, a
script can be executed from any location.
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1.2.1 Conventions

In the sections that follow, all menu commands and
button text is typed in bold-italic. Submenus are sepa-
rated from parent menus by a “greater than” sign (>).
Button text is always given between < and > signs.

For example, the following menu command (Figure 1-3)
will be indicated as Edit > Arrange entries by field.

[ InfoQuest FP

File B[ Database Subsets Experiments Comparison  Identification  Scripts  Wind

= Open enkry... Enter §Comp|e B yig
== Edit entry field '
[ Selectjunselect entry Space
H BCies Strain numbs
c Copy selection Chrl+C
c eatriz S2441
& rrans 52449
G Select all entries Chrl+A stris 42815
L i eatriz 52416
d Unselect all entries F4 T
Search entries.. F3

L eatriz S2414
el Arrange field 52424
@ Arrange entries B field (numerical)
o Freeze left pane OrOEUM 42816
¢ Bring selected entries to top Chrl+T — S48
GEGel0T 0 2 Ambioriz sylvestris 52417

Figure 1-3. Illustration of the menu command Edit >
Arrange entries by field.

In Figure 1-4, the following buttons are indicated as
Comnsider absent values as zero (check box), <OK>,
<Cancel>, <Apply> (disabled).

Character type settings @

Charactertype | Experiment card

Data type Number of decimal digits:

) Binary 3 -

-

(@ Numbers

[T Character set grows dynamically
[¥] onsider absert values as zer:

[ OK ][ Cancel ] Apply

Figure 1-4. Illustration of buttons and check boxes
in the Character type settings dialog box.

Each window and dialog box described in the guide will
be given a name. This name is shown in italic, and
usually corresponds to the name in the caption of the
window or dialog box. For example, the dialog box in
Figure 1-4 will be called the Character type settings dialog
box.

Descriptive text, such as explaining the layout of
windows, describing the function of available menu
items and buttons, or providing background informa-
tion on the use of different algorithms, etc., is always
displayed in normal text layout (such as the present
paragraph), without preceding paragraph number.
Tutorial text, which guides the user through the
program by applying the available analysis functions on
example data, are always preceded by a paragraph
number for easy reference. This is illustrated in the
following example:

1.2.1.1 In the Startup screen, double-click on DemoBase
to open the database for analysis. Alternatively, you can
select DemoBase from the list and then press the

\1) button.

Names of databases (e.g. DemoBase) and experiment
types (e.g. PhenoTest) in InfoQuest FP are typed in bold
face.

1.2.2 Toolbars

In almost every window in the InfoQuest FP Analyze
program, there is a toolbar containing buttons for the
most common functions available in the window.
Placing the mouse pointer on a button for one second
invokes a tool tip to appear, explaining the meaning of
the button.

1.2.3 Floating menus

In almost every window in the InfoQuest FP Analyze
program, the use of place-specific “floating menus” is
supported. For example, if you right-click (clicking the
right mouse button) on a database entry, a floating
menu is popped up, showing you all the possible menu
commands that apply to the selected entry (see Figure 1-
5).
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The floating menus make the use of InfoQuest FP easier

Open entry... Enter
Edit entry field and more intuitive for beginners, and much faster for
Selectjunselect entry  Space experienced users. In describing menu commands in
Remave entry... this guide, we will not usually mention the corre-
Changs entry key.., sponding floating menu command. It is up to the user to
fdd news entrics. . try right-clicking in all window panels in order to find
out which is more convenient in every specific case:
Figure 1-5. Floating menu appearing after clicking calling the command from the window’s menu or

right on a database entry. toolbar button or from the place-specific floating menu.
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1.3 Installing the software as a standalone license

1.3.1 The InfoQuest FP Setup program

The InfoQuest FP software is delivered on CD-ROM or
can be downloaded from the Bio-Rad website
(www .bio-rad.com/softwaredownloads).

1.3.1.1 Insert the protection key (dongle) in the parallel
or USB port of the computer.

1.3.1.2If you insert the CD-ROM in the drive, the Setup
program will automatically load if the Auto insert
notification of the CD drive is enabled. If not, or if you
have downloaded the setup files from the website, run
Setup.exe.

1.3.1.30n the Setup intro screen (Figure 1-6), click
Install.

The Installation dialog box (Figure 1-7) allows you to
change the Installation directory, to specify the
Database home directory, Install the Sample database,
and to Install the Netkey Server program.

*Installation directory: By default, the software installs
itself in a subdirectory InfoQuest FP of the Program
files directory. To change the installation path, click
the <Browse> button and navigate to another path.

*Database home directory: The program offers two
default options for the location of the home directory:
In Common Documents and In My Documents. The

aa -

FPQup'lst” Software

Bio-Rad Laboratories, Inc.
2000 Alired Mobel Drive
Haroules, CA 94547 1ISA

(-

ey bio-rad com > |

Figure 1-6. The InfoQuest FP Setup screen.

Installation ﬁ
Installation directony
Browse...
Database home directory
@) In Common Documents
C:AUgershPublic\D ocumentshBioM umericshD ata
[Databases installed here will be accessible ta all users)
() In My Documents [user: Johan Gorig)
C:4Ugersh) ohan GorishDocumentshBioMumericsiData
[Dratabazes installed here will anly be accessible ta the current uger)
() Customn
Browsa. .
Install sample database
[ Install Metkey server program
Required hard disk space: 54452 k
Copied: 1}
l l
Windows NT 5.0 (build 6000)
OpenGL: present

Figure 1-7. The Installation dialog box.
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option In Common Documents makes the InfoQuest
FP databases available for all users on that computer.
The option In My Documents makes the databases
only accessible to the current user. The third option,
Custom folder, allows the user to specify any desired
directory. You can even specify a directory on a
network drive, on condition that this drive is
permanently available.

*Install sample database: This option installs the
sample (demo) databases DemoBase and Demobase
2D with the software.

*Install Netkey server program: see 1.4.2.

1.3.1.4 If this is the first installation of InfoQuest FP, you
should allow the program to install the sample
databases. Do not check the Install Netkey server
program checkbox if you are installing a standalone
version of the software.

When file copying is completed, the Setup program
prompts to create a shortcut for InfoQuest FP on the
desktop (recommended).

Upon completion, the installation program prompts you
to confirm the installation of the drivers for the
protection key.

1.3.1.51If you are not installing a network license (see
Section 1.4 for the installation and features of InfoQuest
FP network licenses), press <OK> to allow the
installation of the dongle drivers.

1.3.1.6If you allowed the setup program to create a
shortcut on the desktop, double-click on the InfoQuest
FP icon to start the software. If not, open the Start menu
and select InfoQuest FP under All programns.

When InfoQuest FP is started for the first time, it will
prompt you to enter the License String. The License
String is required to activate your license and has to be
entered only one time after a new installation and again
after the installation of an upgrade. It is stored in the
Windows registry.

The License String is provided on the jewel case of the
CD-ROM, or in case of an upgrade or an Internet license,
you may have obtained it electronically.

Enter the 6 x 4 characters License String in the input

fields and press <OK>. The InfoQuest FP Startup
program now appears (see 1.5.1).

1.3.2 Example database

One database, DemoBase, is installed with the software,
and this database will serve as a tutorial and as an
example in this guide. This database contains experi-
mental data on some fictitious (bacterial) genera. The
database contains the following experiment types:

*Fingerprint types:
RFLP: Two different RFLP techniques, called RFLP1 and

RFLP2, resulting in two patterns for each bacterial
strain.

AFLP: Amplified Fragment Length Polymorphism
profiles (AFLP), run on an ABI PRISM 310 Genetic Anal-
yser (Applied BioSystems).

* Character types:

FAME: Fatty Acid Methyl Esters (FAME) profiles
obtained on a Hewlett Packard 5890A gas-liquid chro-
matography instrument. This is a typical example of an
open data set: the number of fatty acids found depends
on the group of entries analyzed. If more entries are
added, more fatty acids will probably be found. Further-
more, FAME profiles are an example of a continuous
character type: the percentage occurrence of a fatty acid
in a bacterium can have any real value between zero and
100%.

PhenoTest: This is a fictitious phenotypic test assay that
reveals the metabolic activity or enzyme activities of
bacteria on 19 different compounds. The first cup of the
test is a blank control. This is an example of a closed data
set: the 20 characters are well-defined, and regardless of
the number of entries examined, the number of charac-
ters in the experiment will always remain 20. Real exam-
ples of such types of assays exist as commercial test
panels available on microplates or galleries. They can be
interpreted in two ways. One can read the reactions by
eye and score them as positive or negative; in this case
the character type is binary. If the microplates are read
automatically using a microplate reader, the reactions in
the cups may have any real value between an OD of zero
and 2.5 to 3.0, which is a continuous character type. In the
example database, the reactions are scored as continuous
characters.

In addition to the binary and continuous character
types, one can also distinguish the semi-quantitative char-
acter types. These are tests that can have a number of
discrete values, e.g. 0, 1, 2, 3, 4, or 5. In practice, a
number of continuous character types are interpreted as
multistate characters for convenience.

*Sequence types:

16S rDNA: For all of the strains, and a number of addi-
tional strains, the nearly complete 16S ribosomal RNA
gene has been sequenced. The sequences are approxi-
mately 1500 bases long, but not all of them are
sequenced completely.

* Matrix types:

A partial homology matrix based upon hybridization of
total genomic DNA has been generated for the genera.

The DemoBase database which is installed with the soft-
ware, is a local database (see Section 2.1.1 for more infor-
mation on local and connected databases). A number of
more advanced features in InfoQuest FP are only avail-
able for connected databases. Therefore, the data
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contained in DemoBase is also provided as a connected
database. Since the ODBC connection is dependent on
the computer configuration, the data are provided as a
DemoBase_SQL.mdb file on the installation CD-ROM.
Proceed as follows to install this database:

1.3.2.1 In the InfoQuest FP Startup program (see 1.5.1),

press the . ' button to create a new database.

1.3.2.2 The New database wizard (see 1.5.2 for a detailed
description) prompts for a database name, enter
DemoBase_SQL.

1.3.2.3 Leave all settings at their defaults (press the
<Next> button twice) and press <Finish> to complete
the setup of the new database.

1.3.2.4 Leave the default option New connected database
(automatically created) enabled and press <Proceed>.

1.3.2.5 Press <Proceed> in the Plugin installation toolbox,
without installing any plugin (see 1.5.3 for more
information on plugins).

The InfoQuest FP home directory (as defined in the
Startup program, see 1.5.2) should now contain a data-
base folder called DemoBase_SQL.

1.3.2.6In Windows explorer, simply replace the
automatically generated DemoBase_SQL.mdb file from
the DemoBase_SQL folder with the
DemoBase_SQL.mdb file from the installation CD-
ROM.

When the connected database DemoBase_SQL is now
opened from the InfoQuest FP Startup screen, it will
contain the same example data as available in the local
database DemoBase. Any tutorial paragraph in this
manual that uses DemoBase is also applicable for
DemoBase_SQL.

A separate demonstration database, Demobase 2D is
available for exploring the 2D gel types module of Info-
Quest FP (see Chapter 6).

Additional example data are available on the installation
CD-ROM, in the directory Sample and Tutorial data.
Alternatively, the same data can be downloaded from
the Bio-Rad website (www.bio-rad.com/softwaredown-
loads). Navigate to the download page and click on
“Sample data” in the left menu to display a list with
available data. Click on a list item to download the .zip
file and unzip the sample data to a destination folder of
your choice.
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1.4 Installing the InfoQuest FP network software

1.4.1 Introduction

The InfoQuest FP network software is compatible with
any TCP/IP supporting network in combination with
Windows 2000, Windows NT 4.0, Windows XP and
Windows Vista. The communication is based on TCP/IP
sockets provided by Windows.

What we call a server is the computer that manages the
network licenses. The server may be any Windows 2000,
XP, NT 4.0, or Vista computer in the network. On the
server computer, a server program called Netkey
manages the network licenses. The clients, running Info-
Quest FP, are all computers with the same Domain Narme,
including the server computer. The network software
even allows licenses to be granted to physically distant
locations via Dial-up connections, provided that the
domain name for such distant clients is the same.

The system consists of three components: the security
driver program, the security key (dongle) and the client
software.

The security key is a hardware device (dongle). It
attaches to the parallel port or USB port of a computer
that is part of the network. This computer will be the
License server.

The security driver is a program, NETKEY.EXE, that is
available on the server computer. This program
manages multiple licensing over the network. It is
permanently running as a Windows Service on the server
computer in the network, i.e. where the security key is
attached.

The client software is a InfoQuest FP software version
that contains the routines needed to register with the
security server. This can be installed on any computer
connected to the network, but only a restricted number
of computers, the license limit, can run the software at the
same time.

NOTE: In a TCP/IP network with Internet access, each
computer has its own name in addition to its IP
address. These computer names must be wvalid and
registered names for all client computers, since the
InfoQuest FP network software uses these names to
recognize the client computers. If a Name Server is
used, the names of the client computers must be
validly registered in the Name Server of the

network, otherwise, license granting will not be
possible!

1.4.2 Setup

The License server computer has the security key inserted
in the LPT1 or USB port and runs the Netkey server
program, which manages the network licenses. All
computers connected to the network can have the Info-
Quest FP application software installed, but only the
number allowed by the license limit is able to run the
software simultaneously. If the license limit is reached, a
new license becomes free whenever the application is
closed on one computer.

First, identify a suitable License server computer. The
server should be a stable computer in terms of hardware
and software configuration, that is permanently
working and available over the network to other
computers. A computer running Windows 2000/NT, XP
Professional or Vista is to be preferred, only for reasons
of stability of the operating system.

Once the License server is located, install InfoQuest FP
on the License server. When installing InfoQuest FP on
the server, you should check the option Install Netkey
server program in the Startup wizard (see Figure 1-7)

After installation of the server program on the server
computer, install InfoQuest FP as a standalone license
on one or more client computers in the Network (see
Section 1.3). Start perhaps with installing InfoQuest FP
on just one client computer and take note of all steps
needed to configure the network software. On the server
computer, as well as on each of the client computers, the
License String should be entered. The License String can
be found on the jewel case of the CD-ROM or, in case of
upgrades, are obtained electronically.

Do not forget to plug the security key (dongle) into the
parallel or USB port of the License server computer!

After installation on the server, the following programs
are installed under Program files > InfoQuest FP:

*InfoQuest FP
*Netkey

The Netkey Server program manages the network
licenses. This program runs as a Service that is automat-
ically started on the License server, and should never be
halted as long as licenses are in use.
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NOTE: With Windows Vista as operating system, the
Netkey program should be ran as administrator in order
to run a service. To do so, select NetKey.exe in
Windows explorer, right-click on it and select "Run as
administrator" from the drop-down menu.

Before the network software can be put into use success-
fully, there are some settings that will need to be made
or changed. If changes to the network settings of the
computers are needed, we recommend to have these
changes made by the system administrator or
computer expert of your department or institution!

«TCP/IP

Each computer that will be used in the InfoQuest FP
network configuration needs the TCP/IP protocol
installed on the network. The TCP/IP protocol is
provided with the installation package of Windows.

*IP address and DNS host name

Furthermore, each computer in the InfoQuest FP
network configuration needs a valid and unique IP
address, to be specified in the TCP/IP properties. The IP
address may be a permanent address assigned to the
computer, or an IP address assigned by the DHCP
server (Dynamic Host Configuration Protocol). It also
must have a valid and unique DNS host name, which
should not include spaces or periods. The DNS host
name can be found by opening Network in the Control
Panel, selecting TCP/IP and clicking Properties, under
IP address and DNS Configuration. If permanent, the IP
address can be found in the same window. They can
also be seen in the InfoQuest FP Startup program by

pressing d and selecting License settings. In the

License settings box that appears, click Info to show the
computer name, domain name and the IP address. Note
down the DNS host names of the client computers and
the server computer, and if permanent, also note down
the IP addresses.

*Initial settings

On each computer, including the server computer, Info-
Quest FP has created a settings file NETKEY.INI, which
needs to be completed for the network. Run the Info-
Quest FP Startup program on the server, click on

il and select License settings. Under Server

computer name, fill in the DNS host name without the
domain name. For example, if a computer is known as
computer.dept.univ.ext, you should fill in
computer without the domain name dept.univ.ext.
You should not change the Port number unless there is a
conflict with other software that uses the same port
number.

You can also edit NETKEY.INI in Notepad by double-
clicking on the file name in the Windows Explorer.
When opened in Notepad, the contents of the file look as
follows:

SERVERNAME=
SERVERPORT=2350

After SERVERNAME-=, enter the DNS host name of the
server computer and save the file. This change must be
made on each client computer and on the server
computer, in order to allow InfoQuest FP to find the
server in the network.

The SERVERPORT is the TCP port that is used by the
Netkey server and the clients to communicate with each
other, and thus should be the same on all computers. In
normal circumstances, you can leave SERVERPORT
unchanged. However, in case there is a firewall between
the Netkey server and the clients, or in case the client
and/or server computer has a software firewall
installed, you will have to open the specified TCP port.
Any other port number can be specified, as long as the
port number is correctly indicated in the SERVERPORT
line, both on the Netkey server computer and on the
clients.

Start the Netkey configuration program on the server
computer. The following window appears (Figure 1-8).

Initially, the panel 'Registered computers' is empty and
the panel 'Current connected users' does not appear, but
a message “Unable to connect to the NetKey service”
appears. This is because the service has not been started

up yet.

Start the Netkey service by clicking the button <Start
service>. Since the service is not installed yet, you will
be asked to confirm to install it. When this is finished, a
message "The NetKey service has been successfully
installed" appears.

After clicking <OK> to this message, another message
tells that the "Service has been started". The bottom
panel now lists the currently connected users (empty;
see Figure 1-8). The Netkey service is now ready to
distribute licenses.

The upper panel lists the computers that are granted
access to the InfoQuest FP network. The lower panel
lists the computers where the software is currently in
use. Every computer that can get access to the Info-
Quest FP network must be specified in the server
program, by means of its IP address and DNS host
name. In large institutions, this feature allows control
over which computers/users that are allowed to use the
InfoQuest FP software.

*Configuring a client

On each client computer, configure the file NETKEY.INI
in the same way as described above.

*Defining a client

On the server computer, add the client computer to the
list of InfoQuest FP clients as follows: Click <Add>.
Enter the DNS host name of the client computer in the
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[ " MNetkey for InfoQuest FP

S5c8)

Registered computers Add...

Rename... | Delete... | Change access

Computer IP addieszs Granted

Could nat find service

Start zervice

Seftings...
Statigtics...

Exit |

Current connected wzers:

Unable to connect to the Metkey service:
Connect error #10061 : The attempt to connect was forcefully rejected

e

Figure 1-8. The Netkey configuration program, initial view.

dialog box. In non-DHCP configurations (i.e. in case of
permanent IP addresses), also enter the IP address. Press
<OK>. The client is now shown in the upper panel, with
its name only (DHCP) or with its name and IP address
(permanent). From this point on, the client has access to
the InfoQuest FP network software.

NOTE: If you do not wish to define specific computers
to have permission to obtain a license for InfoQuest FP,
you can enter an asterisk (*) instead of the computer
name, without specifying an IP address. When doing
so, every computer in the LAN will be able to obtain a
InfoQuest FP license.

*Running InfoQuest FP

On the client computer, open a database in the Startup
program. InfoQuest FP should load if the network is
configured correctly and if the server name, the IP
addresses and domain host names are filled in correctly.

On the server computer, the client that uses InfoQuest
FP is now listed in the lower panel, showing its IP
address, DNS host name, total usage time (elapsed) and
idle time (1.4.3) (Figure 1-9).

More client computers can be added to the network by
simply adding the IP address and the computer name as
described in the previous paragraph.

1.4.3 Advanced features of the Netkey
server program

The Netkey server program is a Windows Service. As
such, it can be seen in the list of installed Services. The
startup settings, i.e. Manual, Automatic or Disabled, can
be specified from the Windows Services administration
tool (Control Panel > Administrative tools > Services) If
you close the Netkey configuration program, the service
will not be halted. Even when the current user logs off,
the service remains running in the background. To effec-
tively shut down the service, click the <Stop service>
button in the Netkey configuration window. If licenses are
still in use, the program will produce a warning
message, asking you to continue or not.

*License granting

Each computer in the network can be granted or refused
access to the application software by the server
program. To refuse access to a particular computer,
select it in the upper panel, and refuse its access with
<Change access>. The blue screen icon changes into a
red screen. To grant the access again, click <Change
access> a second time. To permanently remove a
computer from the users list, select the computer in the
upper panel, and click <Delete>.
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[ A Metkeey for InfoQuest FP

S5C)

Registered computers Add... Rename... | Delete. .. | Change access
Computer IP address Granted

Bruno-laptop Tes
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Figure 1-9. The Netkey configuration program, listing all computers that are granted access (top) and licenses

in use (bottom).

*Disconnect users

The server can disconnect a client if needed. Select a user
in the lower panel, and disconnect it (withdraw its
license) with <Disconnect>.

*Time-out

The idle time of each user is recorded by the Netkey
server program. A time-out for inactive licenses can be
specified: in case there is a waiting list, a client for whom
the idle time exceeds the time-out value will loose his
license in favor of the first in the waiting list. Specify a
maximum idle time with <Settings>, and enter the
minutes of idle time. Note that a user who has exceeded
the idle time limit will not be disconnected by the
server as long as there is no waiting list.

*Maximum usage limit

The usage time by each client is recorded by the Netkey
server program; it is the total connection time of the
current session. A maximum usage time can be speci-
fied: in case there is a waiting list, a client for which the
usage time exceeds the maximum usage time will loose
his license in favor of the first in the waiting list. Specify
a maximum usage limit with <Settings>, and enter the
minutes of usage time. Note that a user who has
exceeded the maximum usage time limit will not be
disconnected by the License server as long as there is
no waiting list.

*Messaging

The License server can send messages to any or all
connected clients, for example in case the server
computer will be shut down or if a client will be discon-
nected. Send a message to one user by selecting the user
in the lower panel and press <Send message>. Enter a
message string and press <OK>. The user will receive
the message in a dialog box. Send a message to all users
with <Send message to all users>. Enter a message
string and press <OK>. All active users will receive the
message in a dialog box.

*Usage statistics

The Netkey server program records every usage of each
client. Graphical statistics can be displayed about the
history of the usage over longer periods, and the relative
usage of each client computer can be shown for any time
interval. To view the usage history of the InfoQuest FP
network version, click <Statistics>. The panel shows a
detailed view of the number of computers that have
used the software on a time scale divided in hours. You
can scroll in this panel to view back in the past. The
license limit is shown as a red line; computers in a
waiting list are shown in red. The relative usage of each
client computer can be shown by clicking the <Relative
usage> tab. Enter the time period (from-to) in Days /
Months / Years. The result is a circle diagram with the
percentage usage time for each computer shown.
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1.4.4 Features of the client program
(InfoQuest FP)

*Waiting lists

In case the maximum license number is exceeded, the
server program manages a waiting list. The client
receives a message with its number in the waiting
queue, and the InfoQuest FP software pops up as soon
as the client’s license becomes available.

The user can request an overview of the computers
currently using a InfoQuest FP license by pressing

d in the InfoQuest FP Startup program, selecting

License settings and then clicking <Status>. It shows for
each connected computer the IP address, the computer
name, the total usage time and the idle time.

*Disconnection by server or license loss

If the client is disconnected by the server or looses its
license, e.g. due to idle time or maximum usage limit, a
warning box flashes that you should save any unsaved
data and quit the program immediately. InfoQuest FP
tries four times again to negotiate its license with inter-
vals of 15 seconds. After the fourth time (1 15” in total),
the program halts automatically.
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1.5 Starting and setting up InfoQuest FP

1.5.1 The InfoQuest FP Startup program

1.5.2 Creating a database

1.5.1.1 Double-click the “InfoQuest FP” icon on the
desktop to run the Startup program. This program
shows the Startup screen (see Figure 1-10). It allows you

to run the InfoQuest FP main application with |« .

to create new databases ( _‘ ), and customize

various settings (| gzl ) such as the home directory

(with Change home directory), the directory of a selected
database (with Database settings) and the license and
network settings (with License settings).

1.5.1.2 Use the button when you are finished

running the InfoQuest FP applications.

In order to facilitate the use of InfoQuest FP in different
research projects, it is possible to set up Databases. The
principles of a database are explained in . The InfoQuest
FP Startup program will look for all databases in one
home directory, specified by the user. Note that, in
Windows 2000, Windows XP, and Windows Vista, each
Windows user may specify a different home directory.
The InfoQuest FP home directory is saved with the
system registry of the user.

If you want to change the current home directory follow
the steps below:

1.5.2.1 In the Startup screen, press the settings button

( ‘) and select Change home directory. This pops
up the Home directory dialog box (Figure 1-11).

4

InfoQuestFP Sqﬁx-w:are i

Blo-Fad Laboratories, Inc
2000 Alirad Hobel Drive
Hercules, GA B4547 USA

Version 5.10

|

Database Last accessed Comment

DemoBaze 2007-08-1310:44

o

s Rjo-radl com

Figure 1-10. The InfoQuest FP Startup screen.
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The program offers two default options for the location
of the home directory: In Common Documents and In
My Documents. The option In Common Documents
makes the InfoQuest FP databases available for all
Windows users on that computer. The option In My
Documents makes the databases only accessible to the
user currently logged on. The third option, Custom
folder, allows the user to specify any desired directory.
You can even specify a directory on a network drive, on
condition that this drive is permanently available with
write-access.

Home directary &J

Flease select the base folder for storage of databases:

@ iin Common documents;

C\UserstPubliciDocumentsiinfoluest FPAData
(Databases installed here are accessible to all users)

In My Documents {(current user: Johan Goris)

C:\Users\Johan Goris\Documentsinfolluest FPYData
(Databases installed here are only accessible to the current user)

Custom folder

Erowse...

Cancel

Figure 1-11. The Home directory dialog box.

1.5.2.2 Press <OK> to select the new home directory.
The program updates the list of available databases in
the new directory.

Create a new database as follows:

1.5.2.3 Press the ' button to enter the New

database wizard.

1.5.2.4 Enter a name for the database, e.g. Example, and
press <Next>.

NOTES:

(1) The program automatically creates a folder within
the current home directory for storage of the database-
specific  files and folders (in this example:
[HOMEDIR]\Example). If you want to change this
(not recommended), press <Browse>. This option
allows you to select any directory from any permanent
drive. It is recommended to create a new empty
directory before you choose it as database directory.

(2) If you do not want the program to automatically
create subdirectories, click No to this question (not
recommended, unless the subdirectories already exist).
In that case, you will have to create the subdirectories
manually (see Figure 2-3).

1.5.2.5 Press <Next> again.

1.5.2.6 You are now asked whether or not you want to
create log files. If you enable InfoQuest FP to create log
files, every change made to a database component
(entry, experiment etc.) is recorded to the log file with
indication of the kind, the date, and the time of change.
For more information on log files, see 2.1.6.

1.5.2.7 Press <Finish> to complete the setup of the new
database.

1.5.2.8 A new dialog box pops up, prompting for the
type of database (see Figure 1-12).

InfoQuest FP offers two alternative database solutions to
store its databases: the program’s own built-in database
(= local database) or an external SQL and ODBC
compatible database engine. The latter solution is called
a connected database. Because of the multi-user access
and the extended range of features only available in
connected databases, the creation of a connected data-
base is the default option in InfoQuest FP. The use of
connected databases and the different options (see
Figure 1-12) are discussed in .

Setup new database

D atabaze type:

@ Mew connected database [automatically createdk

Mew conhected database [custom created)
Databaze type
Existing connected databasze Access®
SOL Server®

Oracle®

Local database [zingle uzer only)

Build...

Store fingerprintz
in database

A

Figure 1-12. Database selection dialog box.
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1.5.2.9 For this example, leave the default option New
connected database (automatically created) enabled
and press <Proceed>.

1.5.2.10 The Plugin installation toolbox appears. For more
information on the installation of plugins, see 1.5.3.

1.5.2.11 Press <Proceed> to start working with the newly
created database without installing any plugins.

1.5.3 Installing plugin tools in a new
database

When a new database is opened for the first time
(1.5.2.10), InfoQuest FP will provide the opportunity to
install Plugin tools. Plugins are tools written in the Info-
Quest FP script language, available as binary encoded
packages. The plugins offer extra functionality, often to
import or export various types of data, but also to deal
with specific applications, such as multi-locus sequence
typing (MLST), variable number of tandem repeats
(VNTR) analysis, etc. Plugins can also provide extra
functions related to dendrogram analysis, statistics,
database management, etc.

1.5.3.1 Open the database DemoBase by selecting
DemoBase in the Startup program, and click on the

\tﬁ) button. Simply double-clicking on the database

name does the same.

If this is the first time the database DemoBase is opened,
the Plugin installation toolbox will appear, as illustrated
in Figure 1-13. If not, the database will open without
showing this toolbox. In that event, you can still open
the Plugin installation toolbox from the InfoQuest FP main
window (see Figure 1-15) with File > Install / Remove

plugins or by pressing the gz button.

The listbox (left) shows the plugin tools that were deliv-
ered with the installation CD.

1.5.3.2 With <Check for updates> the latest versions
and/or new plugins are downloaded from the Bio-Rad
website and shown in the listbox. Installing new
versions of the plugins might require administrator
rights on your computer.

1.5.3.3 When a particular plugin is selected, a short
description appears in the right panel along with a
version number.

1.53.4 A selected plugin can be installed with the
<Install> button.

1.5.3.5 Once a plugin is installed, it is marked with a
green V-sign. It can be removed again with the
<Remove> button.

1.5.3.6 If a manual exists for the plugin, a PDF manual is
opened in Adobe Acrobat Reader with <Manual>.

1.5.3.7 If you have finished installing plugins, you can
proceed to the InfoQuest FP main window with
<Proceed>.

When installed, a plugin installs itself in a menu of the
software, and is characterized by a plug icon left from
the menu item. For example, if “Fingerprint processing
reports” is installed, a new item Print TIFF image
becomes available in the File menu of the Fingerprint
data window (see Figure 1-14).

At the time of writing of this manual, the following
plugins were available:

*2D gels plugin (): Installs extra functionality for
the automation of 2D gel analysis.

* Antibiotics susceptibility plugin (@): Automates
the assessment of antibiotic resistance (Sensitive,

F

Plugins

=)

220 Gels -
X Antibiotics susceptibiity

X Batch sequence assembly
2 BioNumerics Help

X Database toolz

> Dendrogram tools

X Fingerprint processing reports
¥ Geographical module

m

H HDa
> HIV Resistance
X Import -
4 nr 3
Inztall... Remove. .. b anual.. [ Check far updates... J [ Cloze

Figure 1-13. The Plugin installation toolbox.
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Edit Curves
EI Save Ctrl+5
Tools 4
Link to reference gel...
Open reference gel..
Update linked information
Print report...
Export report...
Print TIFF image...
&  Show 3D view...

#1 | View logfile...

Exit

Figure 1-14. Plugin menu commands are
characterized by a yellow plug icon left from the
menu item.

Intermediate or Resistant) based on user-defined cut-
off values for disk diffusion (zone diameter) tests and
Minimum Inhibitory Concentration (MIC) values.

*Batch sequence assembly plugin (): A tool for the
automatic assembly of trace files into (multiple)
contigs. Allows parsing of entry keys and experiment
names from the trace file names or from template files
and displays an interactive error report.

*InfoQuest FP Help plugin: Contains a compiled help
function for working with InfoQuest FP, opens a PDF
version of this manual and offers an easy link to the
online FAQ database and the support question
webform.

eDatabase tools: Offers additional search functions
(fuzzy search, find and replace) and database layout
tools.

*Dendrogram tools (): Contains tools for working
with dendrograms in the Comparison window.

*Fingerprint processing reports (): Contains tools
for exporting data from the Fingerprint processing
window.

* Geographical plugin (): Plots database entries on
a geographical map, eg. for epidemiological
investigations.

*HDA plugin (, @): Contains all necessary tools
for automated Hetero Duplex Analysis (HDA) or
Conformational Specific Capillary Electrophoresis
(CSCE) analysis.

eImport plugin: Offers various convenient import
routines for import of characters, sequences, trend
data, sequencer fingerprint files, etc.

*MLST plugin (, ): Offers the tools to
automatically set up Multi-Locus Sequence Typing
(MLST) experiments. Offers the option to link
interactively to the PUBmlst.org website.

*Sequence translation tools (): Translates nucleic
acid sequences into amino acid sequences.

*Spa Typing plugin (, @)z Provides the
functionality to perform spa-typing on Staphylococcus
aureus.

*VNTR plugin (, @): Offers the tools to import

and analyze Variable Number of Tandem Repeat
(VNTR) and Multi-Locus VNTR Analysis (MLVA)
data.

*XML Tools plugin (): Allows the import and
export of database information as XML files.

IMPORTANT: Always check the Plugin installation
toolbox after pressing <Check for updates> to find the
latest versions and the most complete list of available
plugins. Pressing the <Check for updates> button will
update ANY plugin for which a newer version is avail-
able.

Some plugins depend on the functionality offered by
specific modules (see 1.1.5), e.g. the Spa typing plugin
requires the Sequence types and Character types modules
to be present. If one of the required modules is missing,
the plugin cannot be installed and an error message is
generated.
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1.6 The InfoQuest FP user interface

1.6.1 Introduction to the InfoQuest FP
user interface

InfoQuest FP is a very comprehensive software package.
For every specific task in InfoQuest FP, a window is
available that groups the relevant functionality for that
specific task. From an active window, dialog boxes and
sub windows can be launched. Each window at its turn
consists of several panels containing specific informa-
tion. The InfoQuest FP user interface is very flexible and
can be customized by the user at three different levels:

1. The behavior and general appearance of windows can
be set.

2. For each separate window, the toolbars and panels
that are displayed can be chosen, as well as the size and
the location of panels.

3. In grid panels, columns can be displayed or hidden
and the relative position of rows and columns can be
chosen.

The InfoQuest FP user interface will be explained using
the example database provided with the software, called
DemoBase (see 1.3.2 for a description of the data avail-
able in this database).

NOTE: In comparison with previous versions, the user
interface of InfoQuest FP 5.x is completely renewed.
The major changes include: direct editable information
fields, control over how the windows stack appears,
preset color schemes, font types, dockable panels,
toolbars that can be displayed or hidden, and zoom
sliders. Even for the experienced InfoQuest FP user, it
might be useful to read this chapter to take full
advantage of these new features.

1.6.2 The InfoQuest FP main window

1.6.21 Open the database DemoBase by selecting
DemoBase in the Startup program, and click on the

\Q button. Simply double-clicking on the database

name does the same.

If the Plugin installation toolbox appears instead of the
database (Figure 1-13), it means that you are opening
this database for the first time. See 1.5.3 for further
explanation on the installation of plugin tools.

The InfoQuest FP main window in default configuration
(Figure 1-15) consists of a menu, a toolbar for quick

access to the most important functions, a status bar, and
the following eight panels:

*The Database entries panel, listing all the available
entries in the database, with their information fields
and their unique keys (see 1.1.2). A local InfoQuest FP
database can contain up to 200,000 entries. A
connected database can contain many more entries,
but only 200,000 can be displayed in one view.

*The Experiments panel, showing the different
experiment types, and the experiments that are
defined under each type.

*The Experiment presence panel, which for each database
entry shows whether an experiment is available
(colored dot) or not. Clicking on a colored dot causes
the Experiment card for that experiment to be popped
up (see Figure 3-84).

*The Files panel, showing the available data files for the
experiment type selected in the Experiments panel,
with their date of creation, the date when the files
were last modified and their location (Local or Shared
for local database or connected database,
respectively).

*The Comparisons panel, listing all comparisons that are
saved, with their date of creation, the date when the
comparisons were last modified and their location
(Local or Shared for local database or connected
database, respectively).

*The Libraries panel, which shows the available
identification libraries and their location (Local or
Shared for local database or connected database,
respectively).

*The Decision networks panel, which shows the
available decision networks, with their date of
creation and the date when the networks were last
modified. Decision networks can also be executed on
selections of database entries from within this panel.

*The Entry relations panel, listing the available entry
relations with their forward and reverse name and the
database levels they relate to.

*The Alignments panel, listing all alignment projects
that are saved, with their date of creation and the date
when the alignment projects were last modified.

NOTES:

(1) In default configuration, the Entry relations panel
appears as tabbed view together with the Experiments
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Figure 1-15. The InfoQuest FP main window.
panel, with the Experiments panel displayed. Likewise, e =)t
the Comparisons, Libraries, Decision networks and
. . . Windows behaviour )
Alignments panels are grouped as a tabbed view, with Color scheme:
. . Windows font
the Comparisons panel displayed by default. Calculation priority settings Brightness 50
. . . V] Glossy effect
(2) Unless otherwise stated, all screenshots in this SR
manual are taken using default settings, but with the =gy e
blue color scheme applied. If the InfoQuest FP main
window is displayed differently on your screen than in
. . Reset to Default Cancel oK
the screen shot in Figure 1-15, then your current iessopet] (etance ] | ]

settings might be different from the default settings.
How to return to the default settings is described in the
next paragraphs.

1.6.3 General appearance of InfoQuest
FP windows

InfoQuest FP offers the choice between eight preset
color schemes, allows the adjustment of brightness and
visual effects and lets the user select the font type. These
general appearance settings have an effect on all Info-
Quest FP windows.

1.6.3.1 In the InfoQuest FP main window, select File >
Preferences. The Preferences dialog box appears (Figure
1-16). From the list on the left side of the dialog box,
select Windows appearance.

a4

Figure 1-16. The Preferences dialog box, Windows
appearance settings.

From the pull-down list next to Color scheme, a selection
can be made from eight preset color schemes. The
Brightness can be adjusted by entering a percentage.
According to your own preferences, Glossy effects and
Use alternating line colors can be either checked or
unchecked.

1.6.3.2 Select any color scheme of your choice, try
entering a different brightness percentage and/or
uncheck any of the visual effects to notice their effect.
Press <OK> to display the modified appearance of the
InfoQuest FP main window and other InfoQuest FP
windows. It might be necessary to restart InfoQuest FP
to enable the applied changes.
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1.6.3.3 Call the Preferences dialog box again with File >
Preferences and select Windows appearance from the
list. Pressing <Reset to Default> will restore the default
appearance settings: Orange and Gray color scheme,
brightness 50% and both Glossy effects and Use
alternating line colors enabled. Press <OK> to have the
InfoQuest FP windows displayed with default settings
again. It might be necessary to restart InfoQuest FP to
enable the applied changes.

1.6.3.4 In the same Preferences dialog box, clicking on
Windows font enables you to set the type and size of the
font used in all panels. Pressing <Reset to Default> will
restore the default font settings: font Arial, size 11.

NOTE: All preferences are saved at a database level,

allowing the user to specify different preference settings
for different databases.

1.6.4 Display of panels

InfoQuest FP windows can be customized up to a high
degree by the user. All panels can be resized to make
optimal use of the display by dragging the horizontal
separators between the panels up or down or by drag-
ging the vertical separators left or right.

Two types of panels are available in InfoQuest FP
windows: fixed panels and dockable panels. The
displayed information in fixed panels is indispensable
in any type of analysis. Therefore, these panels are
always displayed in their corresponding window.
Depending on the nature of the experiment, the type of
analysis performed and user preferences, dockable
panels may not always be essential. Therefore, Info-
Quest FP offers the possibility to either display or hide
dockable panels. This feature allows the user to hide
infrequently used panels that would otherwise clutter
the workspace. For example, if you do not have the Iden-
tification module, the Libraries panel in the InfoQuest FP
main window can be hidden for the sake of clarity.
Several InfoQuest FP windows contain dockable panels,
which all behave identically. The principles are illus-
trated here for the InfoQuest FP main window.

1.6.4.1 In the InfoQuest FP main window, click on the
Libraries tab to display the Libraries panel.

1.6.4.2 Select Window > Show / Hide panels in the
InfoQuest FP main window. This displays a submenu,
listing all available panels. Panel names for which a
check mark is present left of the menu item are shown in
the InfoQuest FP main window.

1.6.4.3 Click on Libraries in the submenu. The Libraries
panel is now hidden from the InfoQuest FP main
window.

Furthermore, dockable panels can be placed on the
screen in one of two modes: floating or docked. Floating
allows the window to be placed anywhere on the screen,
similar to a normal window of a base size (not maxi-

mized). The docked mode automatically places the
panel in one of five locations: top, bottom, left, right, or
stacked onto another panel (tabbed view). The position
of a panel is controlled with a docking guide.

1.6.4.4 Click in the header of the Files panel and - while
keeping the mouse button pressed - drag it upwards in
the window. As soon as the panel leaves its original
position, a docking guide appears in the center of the
Experiments panel. Release the mouse button on any
place next to the docking guide to leave the panel
floating in the window.

A floating window can be repositioned to any place on
your monitor.

1.6.4.5 Click in the header of the Files panel and drag it
towards the Experiments panel again. Drop the floating
panel on the top part of the docking guide that appears
(see Figure 1-17). This action will make the Files panel
appear above the Experiments panel in the InfoQuest FP
main window.

Fingerprint types
Fin gerprint pes

= A X | #

Location ¥

Name  Created

e
Gel07 2007-02-06 09:59 1998-07-30 19:08 Local -
Gelld 2007-02-06 09:59 1998-07-25 14:52 Local L

Gells 2007-02-06 09:55 1598-07-29 14:53 Local

el ANT AT NS ANER ANNO AT N A4.C4 Lot

CHl| 1 b

DIMparisons

Figure 1-17. Docking the Files panel above the
Experiments panel using the docking guide.

1.6.4.6 Click in the Files panel header and drag it
towards the Experiments panel again. This time, drop the
Files panel on the center of the docking guide (see Figure
1-18). As a result, the Files panel is now displayed as a
tabbed view with the Experiments and Entry relations
panel (see Figure 1-19).

NOTE: To re-locate a panel that is presently displayed
as a tabbed view with other panels, click on the panel tab
instead of the panel header to drag the panel to its new
position.

After making some changes to the window configura-
tion, it is always possible to return to the default config-
uration for the active window. This might be useful e.g.
to make comparison with screenshots shown in this
manual easier. If you intend to revert to the user-defined
configuration afterwards, then you can save the user-
defined configuration first and recall it afterwards.
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Figure 1-18. Docking the Files panel as a tabbed
view with the Experiments and Entry relations
panels.

L A X

Name Type %4

==21 RFLP1 Fingerprint types
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22la  ARLP Fingerprint types

=4 PhenoTest Character types

#.|15  FAME Character types

n -] 165 rDNA Sequence types

7 DNA-Hybrid Matrix types

= |8 RFLP-combined Composite data sets

Figure 1-19. Result of the action depicted in Figure
1-18: tabbed view of the Experiments, Entry
relations and Files panel.

1.6.4.7 Select Window > Save current configuration to
store the configuration that you have just defined.

1.6.4.8 To restore the default configuration, select
Window > Restore default configuration. The window
now appears back in its original configuration.

1.6.4.9 Recall the wuser-defined configuration with
Window > Recall saved configuration. Notice that the
changes you made to the window configuration are
introduced again.

In case you do not wish to save the introduced configu-
ration changes, steps 1.6.4.7 to 1.6.4.9 can be skipped:

1.6.4.10 Select Window > Restore default configuration
to restore the default configuration of the InfoQuest FP
main window again.

Any window configuration can be protected from acci-
dental changes via Window > Lock configuration. A
check mark is present in the menu left of Lock configu-

ration if the configuration of the active window is
locked. Configuration changes will be enabled if
Window > Lock configuration is selected again.

1.6.5 Configuring toolbars

In addition to the pull-down menu’s that are available
for executing commands (see Figure 1-20 for an
example), InfoQuest FP also displays toolbars for

nts | Comparison | Identification  Scripts Window

| A Load comparison

@ Create new comparison Alt+C
¥ Delete comparison... 3
Comparison list 3
Compare twe entries Ctrl+Alt+C
H Analyze with GeneMaths...
L&, Chart/ Statistics...
sylvestris 52414 |

Figure 1-20. The pull-down menu Comparison.

frequently used commands. Toolbars consist of buttons
that are arranged in groups, according to their function.

An example is the database toolbar, i “i | |__ﬁ- |_#-

which is located in the header of the InfoQuest FP main
window. Many panels have their own toolbar, grouping
panel-specific commands. Toolbars can either be
displayed or hidden, a feature which allows the user to
hide infrequently used toolbars.

NOTE: When using Microsoft Windows Vista as
operating system, the corresponding toolbar icons
appear left of the menu items as a visual aid (see Figure
1-20). Since earlier operating systems do not support
this feature, toolbar icons in the pull-down menus may
not be displayed on your computer screen.

1.6.5.1 In the InfoQuest FP main window, select Window
> Show / Hide toolbar and, for example, click on
Database to hide the Database toolbar.

When the toolbar is displayed, a check mark is present
next to the corresponding menu item. Toolbars specific
to certain panels are listed under the corresponding
submenu’s.

1.6.5.2 Select Window > Show / Hide toolbar > Files
panel and click on File tools to hide the toolbar specific
for the Files panel.

The position of a toolbar within a window or panel can
also be altered.

1.6.5.3 In the header of the InfoQuest FP main window,
click on the dark gray area in a toolbar, left of a set of
buttons. The mouse pointer will take the shape of a hand
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on top of two arrows. Drag the toolbar left or right to
change the order in which the toolbars appear.

1.6.5.4 In the header of the InfoQuest FP main window,
drag another toolbar slightly downwards to make the
toolbars appear in two rows.

1.6.5.5 Click on a toolbar again and drag it to the left (or
right or bottom) part of the window to dock it on the left
(or right or bottom) part of the window.

The position of panel-specific toolbars can be custom-
ized much in the same way as general toolbars, with the
restriction that they cannot be positioned outside their
corresponding panel.

Individual buttons can be hidden from their toolbars.

1.6.5.6 Right-click on any toolbar. A floating menu
appears, listing all buttons of the toolbar (see Figure 1-
21). By default, all button names are checked in the
menu and the corresponding buttons will appear in the
toolbar.

File Edit Database Subsets Experiments Co
(A NS A
LEELE v Display log file

Key| v  Add new database entries

G@{ v Remove database entry
G@GE
G@Gel07@o03 Ambiorix aberrans

Figure 1-21. Floating menu for the Database toolbar,
listing all available buttons.

1.6.5.7 Select the button that you want to hide from the
floating menu.

The toolbar button can be displayed again by repeating
the above actions.

As for the display of panels, the configuration of tool-
bars can be restored to default using Windows > Restore
default configuration. In case you want to save the
current configuration, follow steps 1.6.4.7 to 1.6.4.9.

1.6.5.8 Select Window > Restore default configuration to

restore the default configuration of the InfoQuest FP main
window again.

1.6.6 Grid panels

Grid panels contain data in tabular format, i.e. orga-
nized in columns and rows. In the InfoQuest FP main
window, examples are the Database entries, Experiments,
Files, and Comparisons panels. All grid panels can be
customized up to a high degree by the user. The width
of columns can be changed by moving the separator line
in the column heading left or right. Other column prop-
erties can be accessed via the column properties button

" located on the right hand side in the information

fields header. The column properties of the Files panel
are illustrated in Figure 1-22. This pull-down menu
contains a list of information fields that are available in
the grid panel and which can either be displayed or
hidden (check mark resp. present or absent).

i ij ﬂ:—

)

Name Created Modified Location ¥
Geld? 2007-07-24 1700) Restore default settings
Gellg 2007-07-24 17h0 L
Find in table...
Gellg 2007-07-24 17h0)| :
cel1 2007-07-24 17h0) Copy content to clipboard
v MName
v Created
¥ Modified
v Location
Move 'Location’ to left Ctrl+Left
Freeze left pane

P m b

Figure 1-22. Column properties of the Files panel.

1.6.6.1 Click on the column properties button (I;) of

the Files panel (see Figure 1-22) and click on Created to
hide the column displaying the date of creation.

The relative position of a selected column within the
panel can be changed using the menu items Move
‘column_name’ to left and Move ‘column_name’ to
right.

1.6.6.2 In the Files panel, select the column ‘Location’

|;) Click
Move ‘Location’ to left or Move ‘Location’ to right to
shift the ‘Location” column to the left or right,
respectively. The shortcut keys CTRL+left arrow and
CTRL+right arrow can be used for the same purposes.

and click on the column properties button (

The option Freeze left pane allows the user to freeze one
or more information fields so that they always remain
visible left from the scrollable area.

Similar as for the window configuration (see 1.6.4.10), it
is possible to revert to the default column properties
settings for the active panel.

1.6.6.3 Click on the column properties button (I;) of

the Files panel and select Restore default settings to
disable all introduced changes to the column properties
of the Files panel.

A grid panel can be searched for the occurrence of a
search string in any displayed information field:
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1.6.6.4 Click on the column properties button (I;) of

the Database entries panel and select Find in table. This
pops up the Find in table dialog box (see Figure 1-23).

Find in table [

Search far: |

[ Find rniext l ’ Close ]

Figure 1-23. The Find in table dialog box.

1.6.6.5 Enter a search string, e.g. “verc” and press <Find
next> repeatedly to find all occurrences of the entered
search string in the displayed information fields (in this
case, all Vercingetorix in the ‘Genus’ field).

The information contained in any grid panel can be
exported to the clipboard for use in other programs:

1.6.6.6 Click on the column properties button (I;) of

the Database entries panel and select Copy content to
clipboard.

1.6.6.7 Paste the content of the clipboard in e.g. Notepad
to view the information that was copied from the
Database entries panel.

In grid panels, rows can be sorted according to a certain
field by right-clicking on the field (column) header and
selecting Arrange ... by field.

A number of predefined information fields are automat-
ically created when creating a new database.

1.6.6.8 Select the column properties button (IL) of the

Database entries panel.

The predefined information fields listed in the pull-
down menu (see Figure 1-24) can either be displayed or
hidden (check mark resp. present or absent).

Ki ¥
<y A
Restore default settings
Find in table...

Copy content to clipboard
v Key

Level

Location

Index

Attachments

Freeze left pane

Figure 1-24. Automatically created information
fields in the Database entries panel.

NOTE: For a local database, the default information
fields Created and Modified follow standard Microsoft
Windows behavior. Therefore, if a file is copied from a
different location, the moment of copying is taken as
Created date and will be more recent than the date
displayed in Modified.

In addition to these default information fields, extra
information fields can be added with Add new informa-
tion field or removed with Remove information field.
The menu commands can be accessed in each panel by
right-clicking in their information field headers.

Information in non-default information fields can be
edited by clicking twice (not double-click) on an item, or
by pressing CTRL+Enter on the keyboard. The informa-
tion then appears selected blue against a bright colored
background and can be modified. This is illustrated in
Figure 1-25, where information about gel staining is
added to the Files panel.

(Files ]
Lﬁvﬁ_?s..ﬂn

Name Created Modified Location Staining »
Gel07  2007-02-06 09:5%  1998-07-30 19:08 Local EtBr -
Gel0d  2007-02-06 0959  1998-07-259 14:52 Local EtBr N |

Geld3  2007-02-06 09:58  1888-07-28 14:53 Local
Gel11  2007-02-06 05:55% 1398-07-29 14:54 Local

Figure 1-25. Editing information within non-
default information fields, illustrated for the Files
panel. Clicking twice on an information fields
enables direct editing.

The Database entries panel behaves just as other grid
panels, with a few peculiarities. As in earlier versions of
the software, double-clicking on a database entry or
pressing Enter opens its Entry edit window (see Figure 1-
26). More information on this window is provided in .

If desired, the direct field editing behavior can be modi-
fied:

1.6.6.9 Select File > Preferences to call the Preferences
dialog box and click on Windows behaviour in the list
on the left hand side.

1.6.6.10 Check or uncheck Single click field editing to
enable or disable information field editing after a single
mouse click.

NOTE: When Single click field editing is enabled,
the Entry edit window (see Figure 1-26) is opened by
double-clicking in the margin or on the Key field of the
database entry.

For information fields in the Database entries panel, prop-
erties can be set. One of these properties includes a
different background color for each field state. The
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extend of the background color can be set in the Prefer-
ences dialog box.

1.6.6.11 Select File > Preferences to call the Preferences
dialog box and click on Windows behaviour in the list
on the left hand side.

1.6.6.12 Uncheck Use color background for complete
field (checked by default) to limit the background color
to a small rectangle, preceding the information field
content.

In the panels Experiments, Files, Comparisons, Libraries,
Decision networks and Alignments from the InfoQuest FP

main window, pressing the | g icon calls the Field

query dialog box (Figure 1-27). This allows the list of
available experiments, files, comparisons or libraries to
be searched for name and any user-defined information
field (if present). [tems that match the search criteria are
marked with a small colored triangle in the left column.
When the option Bring selected to top is checked, the
selected items appear on top of the list. Further options
are available to replace currently selected items with
new items, add the newly found items to the list, to
search within the selection and to use regular expres-
sions (see Section 7.2 on how to use regular expressions)
in the search string.

1.6.7 Zoom sliders

In many InfoQuest FP windows, those panels containing
graphical information can be zoomed in or out to make
optimal use of the display. Zooming in or out can be

done via the v and o buttons in the toolbar or

via the corresponding menu commands. Shortcut keys

[Jatabase i
Key Genus Species Strain number

G@Gel04@I08  STANDARD

r |
Field query Iﬁ
Replace selection -

[] Use regular expressions

Mame: G e|gg|

Bring selected to top

[ ok ][ cence |

]

Figure 1-27. Field query dialog box for the Files
panel.

for these actions are CTRL+PageUp and CTRL+Page-
Down, respectively.

In addition, graphical panels or windows in InfoQuest
FP are equipped with zoom sliders in the shape of a
narrow vertical or horizontal pane, featuring a colored
bar (see Figure 1-28 for an example). Increasing the bar
size, by dragging it with the mouse, zooms in on the
image. Decreasing the bar size with the mouse zooms
out on the image. The zoom slider can also be operated
by hovering over it and using the scroll wheel of the
mouse. Alternatively, press the CTRL or SHIFT (in case
more than one zoom slider is present) key on the
keyboard and use the scroll wheel. Image proportions

are maintained when (as in Figure 1-28) the u{f icon is

displayed in the zoom slider. When the tﬁl and |

icons are shown in the zoom sliders, horizontal and
vertical zooming can be performed separately. The gray
line in the zoom slider bar corresponds to the original
image size (x 1.00). Similar to toolbars, the position of
the zoom sliders (left, right, top or bottom) can be
changed by clicking on the area above the zoom icons
and dragging the zoom sliders in position with the
mouse.

G@GeNT@002 Entry edit

==

G@GeN7@i03
G@GeINT@004 File Edit Attachments Window

G@GelT@005
G@GENT@008
G@Gel7T@007
G@GeT@00s

G@GENT@010
G@CeNT@01
G@CENT@012
G@CEN7@013
G@RGENT@I14
G@CENT@015
C@CENT@01E
G@CEN7@017
G@CEN3@002
G@CEB@D03
G@CEB@O04

‘Database fields | Experiments |
Wl B Kbl Ok XCancel | O | RL

Key G@EIT@005 < A =] =2 rriee
G@CNT@I08 Genus = A =/ =] PrenaTest
Species sylvestris v- & = | .| FANME
Strain number 52416 o & = 165 rDNA

") DNA-Hybrid

G@Cele@0s

G@CEN3@006

G@Gel3@007  Perdrix peeudoarchaeus 256.72

Figure 1-26. Using the Entry edit window to modify information fields.
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[ Coordinate space o[ e
File Layout Window

e il u.ﬂ.ﬂlﬂ

2

WDS (RFLP1}

Figure 1-28. Zoom slider (left), illustrated for the
Coordinate space window.

1.6.8 Behaviour of InfoQuest FP
windows

1.6.8.1 Open the database DemoBase by selecting
DemoBase in the Startup program, and click on the

v button. Simply double-clicking on the database

name does the same.

Via File > Preferences > Windows behaviour, the behav-
iour of the InfoQuest FP windows stack can be
controlled. The windows stack can be set either Fixed or
Flexible. In fixed mode, the various InfoQuest FP
windows are stacked in a fixed order. For example, a
Comparison window always appears on top of the Info-
Quest FP main window and in order to view the
complete InfoQuest FP main window, the Comparison
window needs to be closed or minimized. Furthermore,
in the Taskbar of your operating system, only one tab
will appear for the InfoQuest FP software. In flexible
mode, any type of InfoQuest FP window can be on top
of another, regardless of its “rank”. For each InfoQuest
FP window, a separate tab becomes available in the
Taskbar of your operating system.

1.6.9 Navigator pane

For both fixed and flexible mode of the windows stack, a
Navigator pane is available (Figure 1-29). The Navigator

pane displays all open InfoQuest FP windows in a tree-
like hierachical structure to facilitate navigation between
windows. The active window is shown in orange type,
inactive windows are shown in white type. Under
default settings, the Navigator pane is enabled and
appears when moving the mouse to the far right side on
the screen.

The position of the Navigator pane on the computer
display (top, bottom, left or right) can be modified:

1.6.9.1 Click on the structured part in the Navigator
pane and drag it to the desired position with the mouse.

Other display properties of the Navigator pane can be
set by right-clicking in the structured part and selecting
them from the drop-down menu:

1.6.9.2 Right-click on the structured part of the
Navigator pane and uncheck Always on top if you want
the Navigator pane to appear stacked with other open
windows instead of on top of all open windows.

1.6.9.3 Uncheck Auto hide if you want the Navigator
pane to be permanently displayed.

1.6.9.4 Select Disable from the floating menu and press
<OK> in the confirmation dialog box that appears to

disable the Navigator pane.

The Navigator can be enabled again from the InfoQuest
FP main window:

1.6.9.5 Select File > Preferences > Windows behaviour
and check Show navigator.

Main window

Experiment settings

Fingerprint types
RFLP1
Character types
FAME
Comparisons
All_entries

MDS (RFLP1)
Perdrix

Figure 1-29. Navigator pane of a InfoQuest FP
session in which two Experiment type windows and
two Comparison windows are open. For one
comparison, an MDS is also available. The MDS
window is currently active.
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2.1.1 Local and connected databases

2.1.2 Elementary structure of a database

InfoQuest FP offers two possibilities to store its data: the
program’s own local database engine (the local database)
or an external ODBC compatible database engine. The
latter solution is called a connected database. Currently
supported database engines are Microsoft Access,
Microsoft SQL Server, Oracle, PostgreSQL, MySQL, and
DB2. Others may work as well but are not guaranteed to
be fully compatible in a standard setup.

The local database is a generic file-based databasing envi-
ronment with limited possibilities but simple to handle.
It was the first database solution available in InfoQuest
FP, and is still maintained for compatibility reasons.
However, we recommend to use the connected database
option to create new databases. As connected databases
rely on market standard database software, they offer a
number of security and sharing/exchange options and
are much more extensible than local databases. In addi-
tion, connected databases offer a richer database struc-
ture within InfoQuest FP, by providing character
mapping, character and fingerprint lane fields, quality
scores on sequences, and last but not least, the Levels and
Relations (see Section 2.3). Connected databases are the
default option in InfoQuest FP.

Information part

Information fields

FIELD1  FIELD 2 KEY ENTRY

String 11 String 21 Key 1

String 12 - Key 2

- String 23 Key 3
Attachments

TXT PDF

Attach 11 -

= Attach 22

= Attach 23

The core unit of a InfoQuest FP database is the entry.
Entries represent the biological entities for which data is
sampled, digitized and imported, to be further
compared and analyzed. Each entry is identified by a
unique key, through which various pieces of information
are linked to the appropriate entries: information fields,
attachments, fingerprints, contig projects and sequences,
character data, etc. (see Figure 2-1).

2.1.3 Location of a database

A InfoQuest FP database can be located on the local
computer or anywhere on the network, as long as Info-
Quest FP has sufficient privileges to write to the data-
base and its associated folders. InfoQuest FP recognizes
and inventories the available databases by looking in the
home directory, a folder that can be specified by the user,
and which contains a database descriptor file for each
database. The files have the extension “.dbs” and basi-
cally contain a tag [DIR] under which the full database
path or network location is written. If the databases are
subfolders of the home directory (the default setting),
the full path is relativized as [HOMEDIR] \ *dbname*
(*dbname* is the name of the database folder). This nota-
tion is only used from version 5.0 onwards, and is not
compatible with earlier versions. The relative reference
has the advantage that the home directory with all data-

Experiment part

KEY EXPERIMENT DATA

Key 1 Data 11
Key 2 Data 12
Key 3 Data 13

KEY EXPERIMENT DATA

Key 1 Data 21
Key 2 Data 22
Key 3 Data 23

Figure 2-1. Linking various sorts of information to database entries through unique keys.
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PR |
C-uQIData D B -5
Y File MyDB.DBS
@ /
.-':
[HOMEDIR] Folder

InfoCluest FP
with MyDB

Database
MyDB.DBS

CADatavyDE

Figure 2-2. Steps in opening a database “MyDB": (1) InfoQuest FP looks in the home directory for file
MyDB.dbs (2) File MyDB.dbs is opened to obtain the database path; (3) the database is opened in the database

path found.

bases as subfolders can physically be moved to another
drive or computer without having to change the data-
base path in the .dbs files. The different steps in opening
a database are schematically represented in Figure 2-2.

A InfoQuest FP database requires a number of
subfolders to be present in the database folder (see
Figure 2-3). These folders are created automatically by

4 . DemoBase
. ALIGNPROJ
. Bundles
, Char
, Contig
| Dbase
, dbsettings
, DECISNTW
, Fprint
, Gel2d
J Images
J Import
. Library
. Matrix
J Seq
4 . sourcefiles
| contig
J gel2d
J images
| trenddata

Figure 2-3. A InfoQuest FP database folder with its
subfolders.

the software when the database is set up, or when the
software is launched. In a local database setup, they may
contain a number of files that store the experiment data,
information fields, experiment and analysis settings, etc.
For backup purposes, the entire database folder with all
its subfolders should be backed up (see Section 2.4). In a
connected database, most, but not all of these folders are
empty. Window and viewing settings, for example, are
stored locally. Optionally, imported files such as gel
TIFF images or sequencer trace files, can also be stored
locally in a connected database setup, but the default
setting is to store all information, including import files,
inside the connected database. Figure 2-4 illustrates a
typical connected database setup.

External
Database

oL

through GDEC
Micros ot focess
Microsoft SL Sener
Orcle
Postqres L
My
DE2

Fnaly iz Databaze
=

Figure 2-4. Connected database setup: all data is
passed on to the SQL database through ODBC;
InfoQuest FP’ local database is empty.

2.1.4 Setting up a new database

The creation of a new database is described in . This
paragraph also describes how to locate and change the
home directory. A number of settings can be changed
both for local and connected databases:

2.1.4.11In the Startup program, select a database and

press the settings button ( d ). From the menu that

is displayed, select Database settings. The Database
settings dialog box appears (Figure 2-5).

Here you can change the database directory with
<Change directory>. This option will overwrite the
[DIR] tag in the *Database*.dbs file (Figure 2-2).

With Enable log files, it is possible to log all events that
alter database information (see 2.1.6). In a connected
database, logging events are written to a table, whereas
in a local database, log files are created.

With <ID code>, you can install an ID code to protect all
important settings in a local database (see 2.1.5). This
function has no meaning in a connected database, where
other, more advanced protection mechanisms are avail-
able (see 2.3.10).

2.1.4.2 Press <OK> or <Cancel> to exit the Database
settings dialog box.
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@ Settings of database 'DemoBase’ &J

CAlsers\Public\Documents\BioNumerics\Data\DemoBase
Change directory... Ok
Cancel

Enable log files

ID code...

Figure 2-5. The Database settings dialog box in the
Startup program.

2.1.4.3 To remove a database, select it from the list, press

the settings button (| gz ) again and select Delete

database. The program will ask for confirmation before
deleting the database. When the database contains non-
empty subfolders, which is usually the case, its folder
structure will not physically be removed from the
volume. However, it will be removed from the database
list in the Startup program.

2.1.5 Protecting a database

The protection tools discussed in the present section are
only meant to reduce the chances of incidental erro-
neous changes or damage to important database or
experiment settings. They are by no means secure
enough to prevent others to making changes to the
database! Other, more advanced and secure protection
mechanisms are available for connected databases (see
2.3.10).

In order to protect a database against incidental data
loss, it is possible to lock the important settings and data
files in the database. The following files can be locked:

*The settings files of the experiment types: as long as
this file is locked, the settings for the experiment type
cannot be changed.

*The data files for the experiment types: data of
existing entries cannot be changed, however, new
information can be added to the experiment data file.
In a connected database, this option only applies to
fingerprint data.

eLibraries for identification (locally stored libraries
only): nothing can be changed in a locked library, but
it still can be used for identification.

Each file can be locked and unlocked separately, so that
it is possible to lock and protect "final" files and leave
other files open for additional input.

2.1.5.1 The setting files, data files, and libraries in the
database can be locked using the File > Lock command
in the file's edit window. Once the settings are locked
they cannot be changed anymore, until they are
unlocked again by executing the command File > Lock.

A locked file is shown with a small key icon left from the
filename in the Files panel of the InfoQuest FP main

window, and a key icon also appears in the Fingerprint
file information panel of the file's edit window.

To protect a local database against modification by
others or misuse, InfoQuest FP allows an ID code to be
set for a database. Once an ID code is set, the database
settings can only be changed after entering the ID code.
In addition, locked files can only be unlocked or vice
versa after entering the ID code. For connected data-
bases, we recommend to use the protection mechanisms
provided by the database management software
(DBMS). For instructions on how to protect Access data-
bases, see 2.3.10. For other databases, we refer to the
specific DBMS documentation.

2.1.5.2 In order to set an ID code for the local database,
run the Startup program and press the settings button

( -J"' ). From the menu that is displayed, select

Database settings.

2.1.5.3 In the Database settings dialog box (Figure 2-5),
press <ID code> and enter the ID code. Any string of
characters is allowed. The program will ask you to
confirm this by entering the ID code a second time.

2154 1If you want to remove an ID code, press <ID
code> in the Database settings dialog box and leave the
input box empty.

NOTE: If you forget the ID code, you will have to
contact Bio-Rad.

2.1.6 Log files

In certified environments and laboratories where consci-
entious recording of manipulations is important, the log
files in InfoQuest FP are a useful tool. For every Info-
Quest FP session, the log files show the Windows user
who has last made the changes together with the kind of
changes and the date and hour. There are a number of
differences between the logging in a local database and a
connected database. Logging is more complete and is
centrally maintained in a connected database. In a local
database, separate log files are maintained for different
data types.

Log files are recorded for the following data types:

*The database: the log file lists any changes in names of
database fields, any entries that are added or deleted,
and keys of entries that are changed. It also reports if
new experiment types are created, if experiment types
have been renamed or removed.

*The settings of the experiment types: for every change
made, the kind of change is indicated. All settings are
recorded in the log file, so that the user may restore
the previous settings based upon the log file, if
enabled.

*The data for the experiment types: if data for entries
are changed, the log file lists these entries. It also
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m

e

Figure 2-6. Event log viewer for a database component (local database).

mentions the creation of new experiments and the
deletion of experiments.

e Libraries for identification: the log file keeps record of
any changes in library units and records the addition
and deletion of library units.

2.1.6.1 In order to enable the creation of log files for the

database, press the settings button ( gz g ) in the
Startup program and select Database settings.

2.1.6.2 In the Database settings dialog box (Figure 2-5),
check the Enable log files checkbox.

21.63In the data file windows, experiment file
windows, the InfoQuest FP main window, or the Library

window, select File > View log file or press | i | to

®

display the log file.

In a local database (as opposed to a connected database;
see Section 2.3), InfoQuest FP creates a temporary file,
DBASE.LOG or <EXPERIMENTNAME>.LOG. For
data files, it creates a log file <DATAFILE>.LOG.

2.1.6.4 The log files are loaded in InfoQuest FP’ Event
log viewer (Figure 2-6).

2.1.6.5You can clear a log file with the command
<Clear> or copy it to the clipboard with <Copy to
clipboard>.

From the clipboard it can be pasted in other applications
with a Paste command. The text is formatted as RTF
(Rich Text Format) which enables the formatting to be
retained in other software that supports RTF.

The items Database and Component are only applicable
to connected databases (see Section 2.3).
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2.2.1 Adding entries to the database

In the database DemoBase, there are already entries
defined. In most further exercises in this guide, we will
work on our own database Example. Therefore we will
start InfoQuest FP again with this new database:

2.2.1.1 Close the DemoBase database with File > Exit.
2.2.1.2 Back in the Startup program, select the database

Example and click on the \) button. Simply

i

double-clicking on the database name does the same.
Adding entries to the database can happen in two ways:

*You can add one or more entries directly to the
database. Initially, these entries will be empty and no
experiments will be linked to them. When you import
experiment data later on, you can link the data to the
entries.

*When you import a file of experiments, the program
will ask you whether you want it to automatically
create a corresponding database entry for each
experiment.

We will now create a few database entries without
importing experiments.

2.2.1.3 Select Database > Add new entries or press B

2.2.1.5 Select the entry and Database > Change entry
key.

2.2.1.6 Change the entry key in the input box, e.g. Entry
1, and press <OK>.

The key is a critical identifier of the database entries, and
if you already have unique labels that identify your
organisms under study, you can use these labels as keys
in InfoQuest FP. In the latter case, they can be effectively
used as a database field. As we will explain later, the key
is also an important component in automatically linking
experiments to existing database entries.

NOTE: Remember the use of floating menus as
described in : right-clicking in the database panel of the
InfoQuest FP main window pops up the menu Add
new entries and Change entry key (if you click on
an entry).

2.2.1.7 To remove an entry from the database, select one
of the entries, e.g. the third one, and Database > Remove

entry or [-# in the toolbar. The program asks to

confirm this action, and will warn you if there is any
experiment information linked to the entry.

2.2.1.8 To remove all selected entries at once, choose
Database > Remowve all selected entries. See 2.2.7 to 2.2.9
for more information on the selection of entries.

WARNING: There is no undo function for this action

in the toolbar.

A dialog box appears, asking for the number of new
entries to create, and the database where they should be
created. When there is a connected database associated
with the database (see Section 2.3), there is a possibility
to add the new entries either in the local database or in
the connected database.

The input field in the bottom of the window allows a
key to be entered by the user. This input field is only
accessible when one single entry is added. As soon as
the number of entries is specified to be more than one,
the field is disabled.

2.2.1.4 Enter the number of entries you want to create,
e.g. 3, and press <OK>.

The database now lists three entries with a unique key
automatically assigned by the software. Usually, one
will not want to change this entry key, but in special
cases, it may be useful to change or correct the key
manually. This can be done as follows:

and removed entries are irrevocably lost, together with
any experiment information linked to them!

2.2.1.9 To remove all entries that have no experiment
linked to them, you can select Database > Remove
unlinked entries. In the case of our example database
this would result in removal of all entries, since none has
an experiment linked yet.

2.2.2 Creating information fields

A number of predefined information fields are automat-
ically created when creating a new database. All
predefined information fields are listed in the pull-down
menu’s in the information fields header of each panel
and can be either displayed or hidden (see 1.6.6).

In addition to these default information fields, extra
information fields can be added with Add new informa-
tion field or removed with Remove information field.
These menu commands can be accessed in each panel by
right-clicking in their information toolbars. Information
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fields can also be added to the Database panel with the
corresponding menu commands.

2.2.2.1 Select Database > Add new information field.

2.2.2.2 Enter the name of the database information field,
for example Genus, and press <OK>.

2.2.2.3 Select Database > Add new information field
again to define the second field, Species.

2.2.2.4 Then, select Database > Add new information
field again to define a third field, Subspecies.

2.2.2.5 Finally, select Database > Add new information
field again to define a field Strain no.

The menu functions Database > Rename information
field and Database > Remowve information field can be
used to rename and remove an information field, respec-
tively.

NOTE: Renaming information fields in InfoQuest FP is
not possible when using a connected Access database
(.mdb and .accdb). In this case, you should open the
database with Access (see 2.1.3 on how to locate the
database) and rename the corresponding column in the
ENTRYTABLE table. When the database is again
loaded in InfoQuest FP, both the old and the renamed
information field will appear. The old information field
(now empty) can then be removed.

An information field in a local or connected database
may contain up to 80 characters. In a local database, a
maximum of 150 fields can be defined. In a connected
database, many more fields can be defined, but only 150
can be displayed at the same time.

2.2.3 Entering information fields

2.2.3.1 By double-clicking, or pressing Enter on a data-
base entry, the Entry edit window appears (Figure 2-7).
Right-clicking on the entry, and selecting Open entry
also works.

In default configuration, the left panel of the Entry edit
window shows the information fields and the right
panel shows the available experiments for the entry. The
tab in the bottom right of the Experiments panel gives
access to the Attachments panel. The latter allows attach-
ments to be added and viewed for the entry (see 2.2.4).
The Entry edit window can be rescaled to see more and/
or longer information fields. The relative size of the
panels can also be modified by dragging the separator
line between the panels. All panels in the Entry edit
window are dockable and their display can be custom-
ized as described in .

2.2.3.2 Enter some information in each of the fields (see
Figure 2-7).

:

[E] Entry edit
File Edit Attachments Window

m

&
.

w

IR IR X cancel | B | 3 ar
Key G@GeNT@O13 - & = =I| RFLP1
Genus A mbiorix] v | A = =) rriee
Species sylvestris - & = 5| FAME
Strain number 52434 v & = =] PhenoTest
A |= B 155 DNa

Database fields ‘ Relations J Experim... ‘ Attachm...

Level:

Figure 2-7. The Entry edit window.

22331If a number of entries have mostly the same
fields, you can copy the complete entry information to

the clipboard using the F7 key or ﬁ .

2234 To clear the complete information of the entry,

press | # .

2.235To paste the information from the clipboard,

press the F8 key or E .

If some of the information fields are the same as entered
for previous entries (for example genus and species
name), you can drop down a history list for each infor-
mation field. The history lists can contain up to 10 previ-
ously entered strings for the information field. Using the
history lists is recommended (i) to save time and work
and (ii) to avoid typographical errors.

2.2.3.6 Drop down a history list by clicking the «

button on the right hand from the information field. A
floating menu appears from which you can select an
information string.

The &:| button is related to ODBC communication

with an external database (see Section 2.3).

2237 Using | ® , you can select or unselect the

opened entry in the database (see Figure 2-7), for the
construction of comparisons. When the entry is selected,

this button shows as | = | .

2.2.3.8 Press the Enter key or <OK> to close the Entry
edit window and store the information, or press the
Escape key or <Cancel> to close the window without
changing any information.

In order to quickly enter the same information for many
entries, the use of the keyboard is recommended: use the
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Arrow Up and Down keys to move through the entries
in the database, use the Enter key to edit an entry, use
the F7 and F8 keys to copy and paste information, and
use the Enter key again to close the Entry edit window.

Alternative to using the Entry edit window, information
in non-default information fields in the database and in
other grid panels can be edited directly by clicking twice
on an information field in the database. The information
will appear highlighted and can be edited. When field
states are defined (see 2.2.5), they now become available
as a drop-down list.

NOTE: Single click field editing can be enabled via File

> Preferences in the InfoQuest FP main window (see
1.6.6.9).

2.2.4 Attaching files to database entries

Besides its information fields and the experiments
linked to it, a database entry can also have files attached
to it. Usually the attachment is a link to a file, except for
text attachments, which are physically contained in the
database. In addition to the attachment itself, InfoQuest
FP also allows a description to be entered for the attach-
ment. The following data types are supported as attach-
ment:

*Text: Plain ASCII text attachments of unlimited
length. InfoQuest FP contains its own editor (similar
to Notepad) to paste or type text strings.

*Bitmap image: images of the following bitmap types
are supported: TIFF, JPEG (JPG), GIF, BMP, PNG, and
WME. InfoQuest FP contains its own viewer for image
attachments.

*HTML documents: HTML and XML documents can
be attached as well as URLs. InfoQuest FP contains its
own HTML viewer.

'Word® document: Documents in Microsoft® Word®
format can be attached. The default editor or viewer
registered by your Windows system will be opened if
you want to edit or view the document.

°Excel® document: Documents in Microsoft® Exce1®
format can be attached. The default editor or viewer
registered by your Windows system will be opened if
you want to edit or view the document.

°PDF® document: Documents in Adobe® PDF®
format can be attached. The default editor or viewer
registered by your Windows system will be opened if
you want to edit or view the document.

2.24.1To create an attachment for an entry, open the
Entry edit window as described in 2.2.3 and select the
Attachments tab. The Attachment panel contains three

buttons, respectively to create a new attachment [i , to
open (view) an attachment A and to delete an attach-

ment % . The same commands are available from the

menu as Attachment > Add new, Attachment > Open,
and Attachment > Delete, respectively.

2.2.4.2 Press [ to create a new attachment. The Entry
attachment dialog box appears (Figure 2-8).

r Y
Entry attachment ﬁ
[rata type
@ Text Browse...
Bitmap image
Description:

HTML document

Wword® document

Excel® document
PDF® document

Cancel

Figure 2-8. The Entry attachment dialog box.

2.2.4.3 Under Data type, specify one of the supported
data types, as described earlier in this paragraph.

2.2.4.4 All data types except Text link to a file on the
computer or the network. You can enter a path and a file
name or use the <Browse> button to browse to a file of
the specified type. Text attachments are stored inside the
InfoQuest FP database.

2.2.4.5 A Description input field allows you to enter a
description line for the attachment. The description will
appear next to the attachment icon in the Entry edit
window (Figure 2-7) and for text, bitmap, and HTML
type attachments, it will also appear in the viewer or
editor (text) window when the attachment is opened.

224.6 To open an attachment, double-click on the
attachment icon in the Entry edit window.

224.7In case of a text attachment, a Text attachment
editor is opened (Figure 2-9) where one can type or
paste a text document of unlimited length. The format
should be pure text; any formatting will be lost while
pasting texts from other editors. The editor contains a

Save button |- , an Undo k3  (shortcut: CTRL+Z)

and Redo g  (shortcut: CTRL+Y) button, as well as a



46

The InfoQuest FP manual

Cut | %  (shortcut: CTRL+X), Copy ﬁ (shortcut:

CTRL+C) and Paste ﬁ (shortcut: CTRL+V) button.

[& Attachment - G@GeI07@013 S | E |
File Edit Window

H o« Q|¥ﬁﬁ

This organism was isolated from Sphagnum peat moss
(Sphagnum cymbifolium} in the Herzogenwald (Hautes Fagnes)

b

Figure 2-9. The Text attachment editor.

2.2.4.8 In case of a bitmap image (TIFF, JPEG [JPG], GIF,
BMP, PNG, and WMF), InfoQuest FP” own viewer is
opened with the bitmap displayed. The window

contains a Zoom in | A and a Zoom out - button.

22491In case of HTML and XML attachments, Info-
Quest FP” own browser is opened with the HTML or
XML file displayed. Note that an HTML document can
be a link to a website, in which case the browser will
display the website. The browser contains a Back button

o to return to the previous page.

2.2.4.10 Word®, Excel® and PDF® attachments are

opened in the default programs registered by your
Windows system for these file types.

2.24.11 To edit the link of an attachment or its descrip-
tion line, use Attachments > Edit in the menu of the

Entry editor. The Entry attachment dialog box appears as
shown in Figure 2-8.

If the predefined information field Attachments is
checked in the pull-down menu of the Database panel,
the number of attachments is displayed for all entries
(see Figure 2-10).

Uataba

Key Attachments Genus Species Strain number
G@GeldT@ooz 1 Ambiorbc sylvestris 52441
G@Geldr@ins 2 Ambiorix aberrans 52449
G@Gel07@ond “ercingetorix palustris 42815

Figure 2-10. Detail of database panel in InfoQuest
FP main window, showing two entries with
attachments.

2.2.5 Information field properties

In InfoQuest FP, properties can be assigned to a data-
base information field. These properties include a list of
field states, i.e. possible content that can be contained
within the information field. Individual states can each
be displayed against a differently colored background,
for an improved display in grid panels. Field states also
provide an additional display option in an unrooted tree
or coordinate space window. Finally, when field states
are defined, they become available as a drop-down list,
facilitating and harmonizing the input of data via direct
field editing.

2.2.5.1 In the InfoQuest FP main window with DemoBase
loaded, click on the header of the information field for
which you want to set the properties (e.g. the ‘Genus’
field).

2.2.5.2 Select Database > Information field properties.
The Information field properties dialog box appears (see
Figure 2-11). The Field states list is initially empty.

Properties for field 'Genus”

e |

Femave all...

Edit...

Sart

["] Restrict content to states

Field states
B sTANDARD Add..
Il ~mbiorix i al
- Vercingetorix L Usge colors
Perdrix Remove... Opacity:

k

b

Figure 2-11. The Field properties dialog box for the ‘Genus’ field in DemoBase.
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2.2.5.3 Press <Add> and enter a possible content (a state)
for the ‘Genus’ information field, e.g. Ambiorix. If Use
colors is checked (see 2.2.5.9), the same dialog box also
allows you to set the Background color.

The state Ambiorix is now listed under Field states. If
the information field already contains information (as it
is the case with DemoBase), this information can be
used to automatically create a list of Field states.

2254 Press <Add all> to automatically create all
existing states for the field ‘Genus’.

2255 To edit a field state, select it from the list and
press <Edit>.

2.2.5.6 Likewise, if you want to remove a field state,
select it from the list and press <Remove>.

2257 All field states can be removed at once by
pressing <Remowve all>. The program will ask for confir-
mation.

2.2.5.8 Press <Sort> to have the field states sorted alpha-
betically.

2.2.5.9 Check Use colors to display a specific color code
for each field state. The Field properties dialog box should
now look the same as in Figure 2-11.

Color codes will be automatically generated for the first
30 field states, but can be modified if desired using the
<Edit> button. The Opacity slider sets the applied color
intensity.

2.2.5.10 Check Restrict content to states if the Fields
states list contains all possible states for this information
field.

Turning on this feature forces database users to provide
consistent information, as no other values than the ones
specified in the Fields states list will be accepted for the
information field.

2.2.5.11 Press <OK> in the Field properties dialog box.

In the Database entries panel of the InfoQuest FP main
window (and also in the Information fields panel of the
Comparison window), the different states of the ‘Genus’
field will each appear against their own background
color. The extent of the background coloring can be
modified using File > Preferences.

2.2.5.12 Click twice on an information field to enable

direct editing and to display a = button on the right-

hand side of the information field.

2.2.5.13 Press the =& button (or press CTRL+down on

the keyboard) to drop down a list from which you can
select a field state (see Figure 2-12).

Database entries
Key Genus Species
G@Gel04@moos STANDARD
G@Gel07@onz Ambiorix syhvestris
G@GeI07@003 Ambiorix aberrans
G@GENT@004 7, palustris
G@Gel07 @005 STAMDARD syhvestris
G@GeIT@006 PR sp.
G@Gel07@ooT: . . sylvestris
G@GET@08 Vercingetorix =
G@GEINT@009 Perdrix
G@Gell7@010 Vercingetorm nNemorosum
G@GeNT@011 Ambiorix sylvestris
G@GeNT@012 Ambiorix sylvestris

Figure 2-12. Detail of the Database entries panel,
showing the drop-down list with field states for
‘Genus’.

NOTES:

(1) If Restrict content to states (see 2.2.5.10) is
checked in the Field properties dialog box for the
informations field, its content cannot be edited by
typing. Only the states available from the drop-down
list can be selected as content.

(2) The field states drop-down list that appears after
clicking the = button in the Database entries panel is

different from the history drop-down list in the Entry
edit dialog box (see 2.2.3.6). The latter automatically
remembers the 10 last values entered for the field, while
the former is not updated when a new state is entered by
typing; the field state list needs to be updated via the
Field properties dialog box.

2.2.6 Configuring the database layout

Since the Database entries panel is a grid panel, all
display and customizing features discussed in are valid
for this panel as well. Some features that are particularly
useful in the context of database layout will be discussed
here in detail.

Entries in the database can be ordered alphabetically by
any of the information fields.

2.2.6.1 Click on one of the database field names in the
information fields header of the Database entries panel.

2.2.6.2 Select Edit > Arrange entries by field.

When two or more entries have identical strings in a
field used to rearrange the order, the existing order of
the entries is preserved. As such it is possible to catego-
rize entries according to fields that contain information
of different hierarchical rank, for example genus and
species. In this case, first arrange the entries based upon
the field with the lowest hierarchical rank, i.e. species,
and then upon the higher rank, i.e. genus.
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When a field contains numerical values, which you want
to sort according to increasing number, use Edit >
Arrange entries by field (numerical). In case numbers are
combined numerical and alphabetical, for example entry
numbers [213, 126¢, 126a, 126¢], you can first arrange the
entries alphabetically (Edit > Arrange entries by field),
and then numerically using Edit > Arrange entries by
field (numerical). The result will be [126a, 126b, 126c,
213].

The user can determine which information fields are
displayed and the order in which they are shown.

2.2.6.3 Click on the column properties button | # in the

database information fields header. From the Im—down
menu that appears, click on any field name to either

display ( v icon shown in the menu) or hide (no icon

shown) the information field in the Database entries
panel.

This feature can be used to hide fields that are non-infor-
mative for the user. For example, if keys are automati-
cally generated, they might not contain useful
information for you and can therefore be hidden.

2.2.6.4 The width of each database field can be adjusted
by dragging the separator lines between the database
field names to the left or to the right.

For example, if the genus name for the organisms is
known or mostly the same, you can abbreviate it to one
character and drag the separator between Genus and
Species to the left to show just one character.

2.2.6.5 To change the position of an information field,
click on the header of the field you want to move and

then on the column properties button | = . Select Move

‘FieldName’ to left or Move ‘FieldName’ to right.
Shortcut keys are CTRL+left arrow and CTRL+right
arrow, respectively.

2.2.6.6 It is possible to freeze one or more information
fields, so that they always remain visible left from the
scrollable area. For example, if you want to freeze the
Key field, select the field right from the Key in the field
header, and select Edit > Freeze left pane. Alternatively,
you can select Freeze left pane from the column proper-

ties button | = . This feature, combined with the possi-

bility to chan_ge the order of information fields makes it
possible to freeze any subset of fields.

2.2.6.7 The width of the Database entries panel as a whole
can be changed by dragging the separator lines between
the Database entries panel, the Experiment presence panel
and the remaining panels to the left or to the right.

Settings 2.2.6.3 to 2.2.6.7 as well as all window sizes and
positions are stored when you exit the software and are
specific for each database.

When a new comparison is created or when an existing
comparison is opened (see Chapter 4), the same layout
as applied in the Database entries panel of the InfoQuest
FP main window (which fields to display/hide, column
width and order of information fields) is used for the
Information fields panel of the Comparison window.

2.2.7 Selections of database entries

Selections in InfoQuest FP provide a tool to perform an
action on a selected number of database entries, instead
of on the database as a whole. As such, selections form
the basis for the creation of comparisons (see Chapter 4),
enabling a host of analysis tools to be applied on the
selected entries. Selections can be cut, copied, pasted or
deleted and furthermore allow the user to create subsets
within a database (see 2.2.11), define library units for
identification (see Section 5.2.1), select entries to be iden-
tified (see Section 5.2.2), run decision networks on
specific entries, include entries in an alignment project
and to share well-defined information with other users
via the creation of bundles (see 2.6.2) or XML files (see
2.6.3).

Besides manual selection functions (see 2.2.8), automatic
search and select functions are available in InfoQuest
FP, with simple (see 2.2.9) and more advanced query
functions (see 2.2.10).

2.2.8 Manual selection functions

The manual selection functions will be illustrated using
the DemoBase database.

2.2.8.1 In the Startup screen, double-click on DemoBase
to open the database for analysis. Alternatively, you can
select DemoBase from the list and then press the

\Q button.

A single entry can be selected by holding the CTRL key
and left-clicking. Selected entries are marked by a
colored arrow (Figure 2-13). Selected entries are unse-
lected in the same way.

2.2.8.2 Select the first non-standard lane (CTRL + mouse
click). The entry is now marked by a colored arrow.

2.2.8.3 In order to select a group of entries, hold the
SHIFT key and click on another entry.

2.2.8.4 If you wish to select entries using the keyboard,
you can scroll through the database using the Up/Down
arrow keys, and select or unselect entries using the
space bar.

2.2.8.5 A single entry can be selected or unselected from

its Entry edit window (Figure 2-7) using the | w
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Simple query | Advanced guery tool
Ki Genus Species Strain number |« e
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G@GeD4@009  STANDARD
¥ | GEGeT@o02 Ambiorix sylvestris 52441 Genus D —_-l RFLP1
v | G@GelT@003 Ambiorix aberrans 52449 ==
. =-| RFLPZ

¥ | G@GENT@004  Vercingetorix palustris 42815 Species O £

) | G@GENT@O05  Ambiorix sylvestris 52416 Strain number = _| FAME

¥ | GEGEDT@O06  Ambiorix sp. 52415 .

v G@GellT@o0T Ambiorix sylvestris 52414 D —'I HEtales:
G@GeNT@O0E  Ambiorix sp. 52424 E 165 rDNA
G@GelD7@008  STANDARD
G@Cel0T@o10 Wercingetorix nemorosum 42816
G@GENT@11 Ambiori sylvestris 52418
G@GeNT@012 Ambiorix sylvestris 52417 I:l Search in list Clear Search

Figure 2-13. Database entries panel in the InfoQuest
FP main window, showing selected entries (orange
arrows).

button. When the entry is selected, this button shows as

-» |

All the entries from the database or from the current
subset (for more information on subsets, see 2.2.11) can
be selected using the keyboard shortcut CTRL+A or
with Edit > Select all in the InfoQuest FP main window.

2.2.8.6 To make viewing of selected entries easier in a
large database, you can bring all selected entries to the
top of the list with Edit > Bring selected entries to top or
use the keyboard shortcut CTRL+T for this utility.

2.2.8.7 Clear all selected entries with Edit > Unselect all
entries (F4 key) or 48 .

NOTE: A very convenient command in combination
with the manual selection functions is Arrange
entries by field, which allows the database to be sorted
according to the selected information field (see 2.2.6 for
a detailed description).

2.2.9 Automatic search and select
functions

In addition to manually selecting entries from the data-
base, entries can be searched and selected automatically
using a simple and intuitive search function.

2.2.9.1 Select Edit > Search entries (F3) or 4§ . This

pops up the Entry search dialog box (Figure 2-14).

You can enter a specific search string for each of the
database fields defined in the database (left panel).
Wildcards can be used to search for substrings: an
asterisk * replaces any range of characters in the begin-
ning or the end of a string, whereas a question mark ?
replaces one single character.

] Negative search
[7] case sensitive

Cancel

ke

Figure 2-14. Entry search dialog box, Simple query
tab.

It is also possible to search for all entries that contain a
certain experiment (right panel). Both the string search
and the experiment search can be combined.

Normally, successive searches are additive: new
searches are added to the selection list. The Search in list
checkbox allows you to refine the search within a list of
selected entries.

With Negative search, all entries that do not match the
specified criteria will be selected.

Case sensitive lets the program make a distinction
between uppercase and lowercase.

The <Clear> button clears all entered search criteria.

2.2.9.2 As an example, enter *L* in the Species field.

2.2.9.3 Press <Search>. All entries having a L in their
species name are selected: Ambiorix sylvestris and
Vercingetorix palustris.

2.2.9.4 Call the Entry search dialog box again, and press
the <Clear> button.

2295 Enter STANDARD in the ‘Genus’ field, and
check the Negative search checkbox.

2.2.9.6 Press <Search> to select all database entries,
except the entries used as standard lanes in the RFLP

and AFLP techniques.

2.2.9.7 Clear the selection with the F4 key or click the
484 Dbutton (Edit > Unselect all entries).

2.2.10 The advanced query tool

InfoQuest FP contains an advanced query tool that
allows searches of any complexity to be made within the
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database, based on information fields and experiment
data.

2.2.10.1 Call the query tool again, by selecting Edit >

Search entries or pressing | 4 -

The Entry search dialog box (Figure 2-14) contains an
Advanced query tool tab.

2.2.10.2 Press <Advanced query tool>. The normal Entry
search dialog box changes into the Advanced query tool
(Figure 2-15).

The advanced query tool allows you to create individual
query components, which can be combined with logical
operators. The available targets for query components are
Database field, Database field range, Experiment pres-
ence, Fingerprint bands, Character value, Subsequence,
Trend data parameter and Attachment.

*Database field

Using this component button, you can enter a
(sub)string to find in any database field (<Any field>) or
in any specific field that exists in the database (Figure 2-
16). Note that the wildcard characters * and ? are not
used in the advanced query tool.

Database field search @

Search for: |

Infield | <Any fieid > -

[T Case sensitive

[T Regular exprassion

A

Figure 2-16. Database field search component dialog
box.

The search component can be specified to be Case sensi-
tive or not. In addition, a search string can be entered as
a regular expression (see Section 7.2).

*Database field range

Using this component button, you can search for data-
base field data within a specific range, which can be
alphabetical or numerical. Specify a database field and
enter the start and the end of the range in the respective
input boxes (Figure 2-17). A range should be specified
with the lower string or value first. Note that, when only
one of both limits is entered, the program will accept all
strings above or below that limit, depending on which
limit was entered. For example, when only the first
(lower) limit of the range is entered and the upper limit
is left blank, all strings (values) above the specified string
(value) will be accepted.

[ @ Entry search

=

Simple query | Advanced query tool

Query components:
Edit... Delete...
New query component:
Database field
Database figld range
Experiment presence
Fingerprint bands
Character value
Subseguence
Trend data parameter

Attachment

New derived component:
Ao () or @D
xor ff»  moT [ ]

Stored queries:

l )

Save Save as...
New ... Delete...
[ Add to list ] [ Replace list ] [Searcn in ust]

e

Figure 2-15. The advanced query tool.
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Database field range &J

Select entries where figld ey -

iz between

and

Cancel

Caze sensitive

Mumerical values

h

Figure 2-17. Database field range dialog box.

The search component can be specified to be Case sensi-
tive or not. When Numerical values is checked, the
search component will look only for numerical values
and ignore any other characters.

* Experiment presence

With this search component, you can specify an experi-
ment to be present in order for entries to be selected.

*Fingerprint bands

The Fingerprint bands search component allows specific
combinations of bands to be found in the database
entries. The dialog box that pops up (Figure 2-18) allows
you to enter a Fingerprint experiment, and specify an
Intensity filter, a Target range, and a Number of bands
present.

r 1
Fingerprint band presence &J

Fingerprint experiment Target range

b 0.00 - 100.00

Momalised run length (%] = |

Intensity filker
Band height i Mumber of bands present
N— Min. 1 M.
and
| Cancel | [ 0K ]

Figure 2-18. Fingerprint bands presence dialog box.

Under Intensity filter, you can choose which intensity
parameter to be used: Band height, Band surface or
Relative band surface. When a 2D quantification anal-
ysis is done, you can also choose Volume, Relative
volume or Concentration. A range should always be
specified with the lower value first. Note that, when
only one of both limits is entered, the program will
consider all bands above or below that limit, depending

on which limit was entered. For example, when only the
first (lower) limit is entered and the upper limit is left
blank, all bands above the specified intensity will be
accepted. When both fields are left blank, no intensity
range will be looked for, i.e. all bands will be consid-
ered.

Under Target range, you can search for bands with
specific sizes, either entered as Normalized run length
(%) or as Metric values. A target range should always be
entered with the lower value first. Note that, when only
one of both limits is entered, the program will consider
all bands above or below that limit, depending on which
limit was entered. For example, when only the first
(lower) limit is entered and the upper limit is left blank,
all bands above the specified size will be accepted. When
both fields are left blank, no size range will be looked
for, i.e. all bands will be considered.

Under Number of bands present, you can enter a
minimum and a maximum number of bands the
patterns should contain. Note that, when only one of
both limits is entered, the program will consider all
patterns with band numbers above or below that limit,
depending on which limit was entered. For example,
when only the first (lower) limit is entered and the
upper limit is left blank, all patterns having at least the
specified number of bands will be accepted. At least one
of both limits must be entered.

e Character value

With the Character value component, you can search for
characters within certain ranges. You should select a
character type, specify a character or <All> characters,
and enter a maximum and minimum value. A range
should always be specified with the lower value first.
Note that, when only one of both limits is entered, the
program will consider all characters above or below that
limit, depending on which limit was entered. For
example, when only the first (lower) limit is entered and
the upper limit is left blank, all characters with values
above the specified value will be accepted.

*Subsequence

With the Subsequence component you can perform a
search for a specific subsequence in a sequence type
experiment (Figure 2-19). The sequence type experiment
should be chosen, and a subsequence entered. A
mismatch tolerance can be specified with Maximum
number of mismatches allowed. The program can also
search for sequences that have one or more gaps as
compared to the search sequence, with the option Allow
gaps in sequence. Similarly, the program can also find
subsequences that match the search string with one or
more gaps introduced with Allow gaps in search string.
The gaps are counted with the mismatches, and the total
number of mismatches and gaps together is defined by
the parameter Maximum number of mismatches
allowed. Unknown or partially unknown positions can
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also be entered according to the IUPAC code, when
Accept IUPAC codes is enabled.

[S5)

Experiment; 'r]

Subsequence

Search string:

b aimurn number of mismatches allowed: 0

[ &llawe gaps in sequence
[ #llows gaps in zearch sting
Accept [UPAC codes

Figure 2-19. The Subsequence search dialog box.

*Trend data parameter

With the Trend data parameter component, you can
search for trend data parameters within a specific range.
You need to specify a trend data type experiment, a
curve that belongs to it and a parameter defined for this
experiment. Enter the start and the end of the range in
the respective input boxes (Figure 2-20). A range should
be specified with the lower value first. Note that, when
only one of both limits is entered, the program will
accept all values above or below that limit, depending
on which limit was entered. For example, when only the
first (lower) limit of the range is entered and the upper
limit is left blank, all values above the specified value will
be accepted.

& -
Trend curve parameter &J

E «periment: l - ]
Curve: [< Ay r v]
Parameter: [ vl
Min. value; 000
Max. value:  0.00

e

Figure 2-20. The Trend curve parameter search
dialog box.

e Attachment

With the Attachment component, one can perform a
search in attachments that are linked to database entries
(Figure 2-21). With the pick list you can choose the type

of attachments to search in. One of the possibilities is
All, i.e. to search within all attachment types. For all
types of attachments it is possible to search in the
Description field, and for text type attachments, it is also
possible to search within the Text. The Text option does
not apply to the other attachment types.

§ ™
Attachment search I&

Attachment tppe | <All: - ]

Search text

In description
I text

[7] Case sensitive

h

Figure 2-21. The Attachment search dialog box.

*Logical operators

NOT O NOT, operates on one component. When

a component is combined with NOT, the condition of
the component will be inverted.

AND @ AND, combines two or more components.

All conditions of the combined components should be
fulfilled at the same time for an entry to be selected.

OR @ OR, combines two or more components.

The condition implied by at least one of the combined
components should be fulfilled for an entry to be
selected.

XOR @ XOR, combines two or more components.

Exactly one condition from the combined components
should be fulfilled for an entry to be selected.

NOTE: The buttons for the logical operators contain a
helpful Venn diagram icon that clearly explains the
function of the operator.

To create a search component, you can select to search in
the database fields, fingerprint bands, characters,
sequences, and trend data parameters. As an example,
we will select all entries from the genus Ambiorix that
have no RFLP1 bands in the range 71-72 base pairs, and
of which the 16S ribosomal RNA gene sequences
contains a subsequence “TGGTGCATTG”.

2.2.10.3 Press <Database field>. In the box that appears
you can choose the genus field or leave <Any field>
selected.
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2.2.10.4 Enter “ambiorix” and press <OK>.

A query component now appears in the right panel,
stating “Database field: Search ‘ambiorix” in field

rr

‘Genus’”.

2.2.10.5 Press <Fingerprint bands>. The Fingerprint bands
presence dialog box appears (Figure 2-18).

2.2.10.6 Select RFLP1 from the Fingerprint experiment
pull-down list.

2.210.7 Under Target range, enter 71 - 72, and specify
Metric values.

2.2.10.8 Press <OK>. A second component appears in
the query window, saying “Fingerprint bands: ‘RFLP1’
has at least 1 bands in the range 71.00 - 72.00”.

2.210.9 Select this Fingerprint bands component by
clicking on it (highlighted when selected), and press the

<NOT> button HOT Q ,

2.2.10.10 Select the first component by clicking on it.

2.210.11 Hold down the CTRL key and click on the
NOT box resulting from the second component to select
it together with the first one.

2.2.10.12 Press the <AND> button END@ to

combine the created components with AND.

2.2.10.13 Press <Subsequence>. This box allows you to
type or paste a sequence that will be searched for.

2.210.14 Type TGGTGCATTG in the input field, and
select 16S rDNA. Press <OK>.

A third query component appears in the right panel,
stating “Subsequence: Search ‘TGGTGCATTG’ in the
sequence ‘165 rDNA’”. We will now combine the
resulting AND box from the first two components with
this last component, using an AND operator, to restrict
the selection to those sequences that fulfill the
‘Ambiorix” and RFLP1 conditions AND contain the
specified subsequence.

2.2.10.15 Select the AND box by clicking on it.

2.210.16 Hold down the CTRL key and click on the
Subsequence component to select it together with the
AND box.

NOTE: Multiple components/operators can also be
selected together by dragging the mouse over the boxes
in the right panel.

As both components are now selected, we can combine
them with a logical operator.

2.2.10.17 Press the <AND> button AND@ to

combine the created components with AND.

This is now shown graphically in the right panel (Figure
2-22).

2.210.18 To view the selected entries, press <Add to
list>.

The entries that were found are highlighted with a
colored arrow left from them.

The result of a logical operator as obtained in this
example can be combined again with other components
(or logical operators) to construct more complex queries.

Individual components can be re-edited at any time by
double-clicking on the component or by selecting them
and pressing <Edit>. Selected components can be
deleted with <Delete>.

Queries can be saved with <Save> or <Save as>. Saved
queries can be loaded using the pull-down listbox under
Stored queries. Existing queries can be removed by
loading them first and pressing <Delete>.

NOTES:

(1) In order to speed up the search function in case of
large databases, it is important to know that searching
through the database fields is extremely quick, while
searching through sequences or large character sets can
be much slower. Using the AND operator, it is always
recommended to define the quickest search component
as the first, since the searching algorithm will first
screen this first component and subsequently screen for
the second component on the subset that match the first
component.

(2) When combined with a logical operator, query
components contain a small node at the place where
they are connected to the logical operator box (AND,
OR, XOR). By dragging this node up or down, you can
switch the order of the query components, thus making
it possible to move the most efficient component to the
top in AND combinations, as explained above.

(3) The Decision Networks in InfoQuest FP (see Section
5.3) provide an alternative to the advanced query tool:
any selection that can be made in the advanced query
tool can also be created using Decision Networks.

2.2.11 Subsets

A selection of entries from the database can be saved as
a subset. Subsets can include a certain target group in a
database, for example, a single genus in a database
containing many species, or any selection of relevant
strains for a certain purpose. Selecting the defined
subset displays a view of the database containing only
the entries of the subset. Search functions, copy and
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[ @ Entry search

S50

Simple query | Advanced query tool

Query components:

Database field

Edit... Delete... L
4 Search "ambiori¢’ in field ‘Genus’

New query component:
Databaze field

Database field range

Fingerprint bands

"RFLP1" has at least 1 bands in the
range 71.00 - 72.00

Experiment presence
Fingerprint bands

Character value

Subsequence
Subsequence

Search TGGTGCATTG' in the
sequence "165 rONA’

Trend data parameter

Attachment

New derived component:
AND (@) OR

NOT

HOR

Stored queries:

-

Save | Save as... |
News... | Delete...
[ Add to list ] [ Replace list ] [Search in |ist]

e

Figure 2-22. Combined query constructed in the Advanced query tool (see text for explanation).

select functions will be restricted only to the displayed
subset, and new comparisons, when created, will only
contain the selected entries from the subset.

2.2.11.1 In database DemoBase, make sure no entries are
selected using Edit > Unselect all entries (F4 key) or

4

2.2.11.2 Selecting Edit > Search entries or press m .

2.2.11.3 In the Entry search dialog box, enter “ Ambiorix”
under Genus, and press <OK>.

All Ambiorix entries are now selected. When we create a
new subset, the selected entries will automatically be
placed in the subset.

2.2.11.4 Select Subsets > Create new or press {

Alternatively, you can click on the subset selector button

Completewew which will drop down a list of

currently defined subsets (initially empty), and an
option <Create new subset>. Selecting this option has
the same effect.

2.2.11.5 Enter a name for the subset, e.g. the name of the
selected genus “ Ambiorix”.

The created subset is now displayed, and the name of
the current subset is displayed in the subset selector

button : Ambiorix

2.2.11.6 Selecting the complete database or another
subset, when available, can be done by pressing

: Ambiorix _ and selecting Complete view

or the other subset in the list.

Once a subset exists, it remains possible to add or
remove entries, using the copy and paste functions. The
following example will illustrate this.

2.2.11.7 Select subset Ambiorix from the subset selector

button | Complete view

2.211.8 We want to remove all the “sp.” entries from
this subset. Clear any selected entries by pressing F4 on
the keyboard and select the 3 “sp.” entries by manual
selection or using the search function.

2.211.9 Press &4 or select Edit > Cut selection to cut
the selected entries from the current subset (keyboard
shortcut CTRL+X).

2.2.11.10 We can place them in a new subset by pressing

i , entering a name, e.g. “Unknowns” and in this




DATABASE - Database functions

55

new subset, pressing & or selecting Edit > Paste
selection (keyboard shortcut CTRL+V).

2.211.11 If you want to copy entries from one subset to
another, without removing them from the first subset,

there is also a command Edit > Copy selection or ﬁ
(keyboard shortcut CTRL+C).

NOTES:

(1) A selection that is copied or cut from a subset or
copied from the database is placed on the Windows
clipboard as the keys of the selected entries, separated by
line breaks. You can paste them in other software when
desired.

(2) The commands Cut selection, Paste selection and
Delete selection are not available in the Complete
view.

2.211.12 When you want to remove entries from a
subset without overwriting the contents of the clip-
board, you can use the command Edit > Delete selection
(keyboard shortcut DEL).

2.211.13 The current subset can be renamed using
Subsets > Rename current.

2.211.14 The current subset can be deleted using

2.2.12 Opening an additional database

Within InfoQuest FP, an additional InfoQuest FP data-
base can be opened easily using the menu command File
> Open additional database in the InfoQuest FP main
window. A dialog box appears with the question “Do
you want to open this database in a new instance of the
software?”. If you answer <Yes>, the additional data-
base is opened in its own InfoQuest FP main window. If
you select <No>, the additional database is opened in
the same InfoQuest FP main window. When the addi-
tional database contains experiments and/or database
fields that are not available in the already open data-
base, InfoQuest FP will automatically create these
components in order to be able to display them.

NOTE: Two connected databases cannot be opened
simultaneously in the same instance of the software.
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2.3.1 Advantages of a connected database

InfoQuest FP offers two possibilities to store its data-
bases: the program’s own local database engine (the local
database) or an external ODBC compatible database
engine. The latter solution is called a connected database.
Currently supported database engines are Microsoft
Access, Microsoft SQL Server, Oracle, PostgreSQL,
MySQL, and DB2. Others may work as well but are not
guaranteed to be fully compatible in a standard setup.

NOTE: InfoQuest FP uses Quoted Identifiers to pass
information to the connected database. Some database
systems, for example MySQL, do not use this ANSI
standard by default, but optionally. To use the database
as a InfoQuest FP connected database, make sure that
the use of Quoted Identifiers is enabled in the database
setup.

Connected databases are particularly useful in the
following cases:

1. Environments where several users need to access the
same database simultaneously. When the connected
database engine is set up to support multi-user access,
InfoQuest FP will allow multiple users to access and
modify the database simultaneously. Note, in this
respect, that InfoQuest FP takes a “snapshot” of the
database when the program is launched. As such,
changes to the database made by others while you
have a InfoQuest FP session open will not be seen in
your current session, until you reload the database
during your session (see 2.3.8).

2. When sample information and/or experiment data is
already stored in a relational database.

3. Laboratories where vast amounts of data are gener-
ated. In cases where many thousands of experiment
files are accumulated, a powerful database structure
such as PostgreSQL, Oracle or SQL Server will be
faster and more efficient in use than InfoQuest FP’
own local file-based database system.

4. When a more flexible database setup is to be achieved,
for example with different access/ permission settings
for different users, and with built-in backup and
restore tools.

In a connected database, InfoQuest FP will require a
number of tables with specific columns to be available
(see 7.1). InfoQuest FP can either construct its own tables
and appropriate fields or link to existing tables and
fields in the connected database. The latter option is
particularly interesting to create a setup where Info-
Quest FP hooks on to an existing database.

As soon as a valid connected database is defined, the
user can start entering information in the connected
database. InfoQuest FP writes and reads the information
directly into and from the external database, without
storing anything locally. Since every connected database
has a local InfoQuest FP database associated with it, the
user has the option to store and analyze local entries
together with entries in the connected database. The
information field Location displays either Local or Shared
for locally or externally stored data, respectively.
Although the use of connected databases and associated
local databases is transparent, it is not recommended to
store entries and experiments in a mixed way.

NOTE: A number of tables in a GelCompar II
connected database deal with character types, sequence
types, 2D gel types, and matrix types (InfoQuest FP).
These tables are also required by GelCompar 11, in order
to assure compatibility with InfoQuest FP databases
and to allow upgrading from GelCompar II to
InfoQuest FP.

There is a function in the InfoQuest FP software that
allows a local database to be converted into a connected
database at any time (see 2.3.7). This process is irrevers-
ible: once a local database has been converted into a
connected database, the local database is removed, and
connected databases cannot be back-converted into local
databases. However, using the available XML export
and import scripts, it is also possible to export the
contents of a local database as XML files (see 2.6.3 for
more information about the XML Tools plugin) and
import them in another connected database. In this way,
the local database does not disappear. The same scripts
also provide a means to convert connected database
entries back into local database entries.

The combined use of local and connected databases is
limited to avoid possible conflicts between the two data-
base systems. In particular, the possibility that local and
connected experiment types have the same name but
different settings, should be avoided. Therefore, a few
approved possibilities for working with connected data-
bases are supported:

1. Creating a new database in InfoQuest FP, which is
linked to a new connected database. InfoQuest FP is
allowed to construct the database layout.

2. Creating a new connected database in InfoQuest FP,
by linking to an existing database that has a table
structure already in a InfoQuest FP compatible format
(e.g. linking to an existing InfoQuest FP connected
database).
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3. Creating a new connected database, linking to an
existing database which is not created using InfoQuest
FP.

4. Converting a local database to a new connected data-
base.

These possibilities are described in subsequent para-
graphs.

2.3.2 Setting up a new connected
database

InfoQuest FP can automatically create a new database in
Microsoft Access. When you are using SQL Server,
Oracle, or PostgreSQL, however, you will have to create
a new blank database before proceeding with the
following steps.

2.3.2.11In the InfoQuest FP Startup program, click the

- ' button to create a new database.

2.3.2.2 Enter ConnectedBase as database name.

2.3.2.3 In the next step, choose <Yes> to automatically
create the required directories, since a local database
associated with the connected database is required.

2.3.2.4 In the next step, click <Yes> to enable the creation
of log files, and press <Finish>.

A new dialog box pops up, prompting for the type of
database (see Figure 2-23):

*New connected database (automatically created) is
the default setting and creates a new, empty Access
database. This is recommended in most cases.

*New connected database (custom created) should be
checked if a DBMS different from Microsoft Access is
employed (e.g. SQL Server, PostgreSQL, or Oracle).

This option is especially useful when one expects to
generate a very large database (>4 gigabyte) or when
multi-level database protection tools are required.

*Existing connected database is to be selected when
InfoQuest FP should be linked to an already existing
database (see 2.3.5 and 2.3.6 for instructions).

*Local database (single user only) creates a local file-
based InfoQuest FP database. This option is not
recommended, since it has limited functionality in
comparison with a connected database (see 2.3.1).

2.3.2.5 In most cases, an Access database will be suffi-
cient, so you can leave the default setting New connected
database (automatically created) and press <Proceed>.
Next, continue with step 2.3.2.11.

NOTE: It is not required to have Microsoft Access
installed on your computer to create an Access (.mdb)
database in InfoQuest FP. InfoQuest FP uses instead
the Microsoft Jet Engine, which comes with the
Windows operating system.

2.3.2.6 If the database engine is SQL Server, PostgreSQL,
or Oracle, select New connected database (custom
created).

2.3.2.7 The checkbox Store fingerprints in database
(enabled by default) offers the choice to store fingerprint
files (TIFF images and .CRV curve files) in the connected
database or in the sourcefiles directory (see 2.3.3). The
checkbox can be left checked.

2.3.2.8 To connect InfoQuest FP to the database that you
have created in the DBMS, you will need to build a
Connection String using the <Build> button.

2.3.2.9 The dialog box that pops up now is generated by
your Windows operating system and may differ
depending on the Windows version installed. Therefore
we refer to the Windows manual or help function to
select or create a DSN file (ODBC Data Source) that
specifies the ODBC driver, and to set up a connection to
the database.

Setup new database

[S5C8)

Databaze type:

@ Mew connected database [automatically createdf

Mew connected databasze [custom created]

[Databaze type

E xizting connected databaze Access®
) SOL Server®
Local database [zingle uzer anly)
Oracl=®

Build...

Store fingerprints
in database

he

Figure 2-23. Database selection dialog box.
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2.3.2.10 Once the database connection is properly config- e =
ured, you can press <OK> to quit the database setup. otos cormotod oo

The Plugln ins tallﬂtion Window pOpS up/ from WhiCh you ;an:mnecledD . EIIZSBSC E‘.‘J:IUH::;PUIJH:\DUcumeﬂls\B\UNumEric . et

can install the available plugins. For more information

on the use of plugins, see Section 1.5.3.

2.3.2.11 Press <Proceed> in the Plugin installation
window to open the InfoQuest FP main window with the
newly created, blank database.

2.3.3 Configuring the connected database
link in InfoQuest FP

In the InfoQuest FP main window, you can set up a
connection to a connected database, or configure an
existing connection. In case the program reports data-
base linkage problems when opening the database, you
will need to use this configuration to create the required
tables in the database.

2.3.3.1 Select Database > Connected databases.
This opens a list of all currently defined connected data-

bases for this InfoQuest FP database (normally just one;
see Figure 2-24).

Mew server file...

] n 3

[ Ed. | [ Close. | | Feload.. | [ Delete.. | | Exit

Figure 2-24. Connected databases list window.

2.3.3.2 Select the connected database of choice and click
<Edit>, or double-click on the name.

This results in the Connected database configuration dialog
box (Figure 2-25).

The upper left input field (Connected database) shows
the name of the connection description file, which can be
found in the local database directory. When InfoQuest
FP has created a new connected database in the Startup
program, the file is named *dbname*.xdb by default.
The default directory for the .xdb file is
[HOMEDIR]\ *dbname*. The [HOMEDIR] tag thereby
points to the home directory as defined in the Startup
program (see 1.5.1). The .xdb file is a text file and can be
edited in Notepad or any other text editor.

Connected database (ODBC) =5
Connected database
ODBC connection string: [ Build... ] [ Refresh >
Driver=tticrozoft Access Driver [*.mdb]}
Dbq=[DEFATHNConnectedD B ase. MDE
Database: @) Access® (0 SOL Server® () Oracle®
D atabasze tables
Flexible table nammes: Character information:
Compaonent Table name i Character type “Walues table Fields table
Entries ENTR'YTABLE =
Experiments E=PERIMEMNTS
Fingerprint files FPRIMTFILES
Fingermprint lanes FPRIMNT
Sequences SEGQUEMCES =
Link. ta table or quen: -
Table name decoration: [TABLENAME]
Restricting query: Source files location:  [DBPATH\sourcefiles D
[ Prompt at startup
Check table structure... s & dlsfianlli @l iztbame
Store fingerprint files in database
Store trace files in databaze
7] Display zequence contig status
Experiment order statement:  ORDER BY [EXPERIMENT] [ Conce | [ oK

Figure 2-25. The Connected database configuration dialog box.
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Under ODBC connection string, the ODBC connection
string is defined. The same string can be found in the
connection description file, under the tag [CONNECT].

2.3.3.3 The <Build> button allows a new connection
string to be defined. This will call the Windows setup
dialog box to create a new ODBC connection (see also
2.3.2.9).

2.3.3.4 By pressing the <Refresh> button, the connection
between InfoQuest FP and the connected database is
refreshed. A tree-like table structure view of the data-
base is displayed in the upper right panel.

2.3.3.5 The database type can be selected under Data-
base (Access, SQL Server, and Oracle). This information
is written under [DATABASETYPE] in the connection

description file.

The second panel in the Connected databases configuration
dialog box concerns the tables of the connected data-
base. InfoQuest FP assumes a certain table structure to
be able to store its different kinds of information. Each
table should contain a set of columns with fixed names.
This table structure is described in detail in . In a data-
base setup where InfoQuest FP is connected to an
existing database system, views can be created with
table names that correspond to the required InfoQuest
FP tables, and that have the required InfoQuest FP
columns. To add flexibility, however, it is also possible
to select different table names than the default ones. This
allows one to create additional views, for example,
where certain information is shown or hidden. These
views can be saved under a different name, and specific
views can be made visible to users with specific permis-
sions.

The right panel relates to character types. Each character
type is stored in two separate tables. One table, <Char-
acterTypeName>FIELDS, contains the field (i.e., char-
acter) names. When connected databases are used,
characters can be described by more than one informa-
tion field (see 3.3.4). The name field and the additional
fields are stored in columns in this table. The second
table, <CharacterTypeName>, contains the character
values for the entries. Both tables can also be chosen
under Values and Fields, respectively. The default
names are <CharacterTypeName> and <Character-
TypeName>FIELDS (<CharacterTypeName> being the
name of the character type).

Under Restricting query, there is a possibility to enter a
query that restricts the number of entries in the database
to those that fulfill a specific query. The use of restricting
queries is explained further in 2.3.9.

The option Prompt at startup allows the user to enter or
choose a restricting query at startup when the connected
database is loaded. The program prompts with a user-
friendly graphical query builder similar to the advanced
query builder described in 2.2.10. The use of the Prompt
at startup query builder is discussed in 2.3.9.

With the option Experiment order statement, it is
possible to define a specific order for the experiments to
show up in the Experiments panel in the InfoQuest FP
main window. By default, the experiments are listed
alphabetically, which is indicated by the default SQL
string “ORDER BY [EXPERIMENT]”. [EXPERIMENT]
refers to the column EXPERIMENT in table EXPERI-
MENTS (see 7.1.15), which holds the names of the exper-
iments. This means that the experiments will be sorted
by their name. It is possible to add an extra column to
this table, with information entered by the user, for
example an index number. If this column is specified in
the SQL string, the experiments will be ordered by the
index.

In Source file location, the path for storing the source
files (TIFF images and .CRV curve files) is entered. This
is only used when this information is not stored in the
database itself (see next paragraph). The path can be a
local directory or a network path, for example on a

server computer. To change the path, click | to
browse through the computer or the network.

When a connected database is automatically created (see
2.3.2.5), fingerprint files (TIFF files, CRV files) are
always saved in the connected database. In this case, the
option Store fingerprint files in database is checked and
grayed so it cannot be changed by the user (see Figure 2-
25). For custom created connected databases (see 2.3.2.6
to 2.3.2.10), the user has the choice whether to store the
fingerprint files into the connected databases (default) or
in the sourcefiles directory. As opposed to earlier
versions of InfoQuest FP, contig projects are always
saved in the connected database. For the trace files from
automated sequencers (four-channel sequence chro-
matogram files), the user has the choice between linking
to the original path of the files or storing them in the
database, using a checkbox Store trace files in database
(enabled by default). The trace files are stored in column
DATA of table SEQTRACEFILES (see 7.1.20). In case
Store traces in database is not checked, the column
DATA will hold a link to the original path they were
loaded from.

Also for contigs associated with sequences in a
connected database, it is possible to display the contig
status by checking Display sequence contig status.
When checked, the program shows the presence of a
contig file as well as an Approved flag (see 3.4.3.77 to
3.4.3.78).

With the checkbox Use as default database, the database
can be specified to be the default connected database or
not. Once a database is specified to be the default

connected database, it cannot be disabled anymore!

Two buttons, <Check table structure> and <Auto
construct tables>, allow one to check if all required
tables and fields are present in the connected database,
and to automatically insert new tables and fields where
necessary, respectively.
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WARNING: When pressing <Auto construct tables>,
InfoQuest FP will automatically create a new table for
every required table that is not yet linked to an existing
table in the database. For tables already linked, it will
insert all required fields that do not yet exist in the data-
base. In case you want to link InfoQuest FP to an
existing database, this may cause a number of tables and
fields to be created and cause irreversible database
changes! Solutions to link InfoQuest FP to existing data-
bases having different table structures are explained in
2.3.6.

2.3.4 Working in a connected database

Once a connected database is correctly set up, adding,
processing and analyzing data is nearly identical to
working in a local database. For entries stored in the
connected database, the Location information field
displays Shared.

NOTES:

(1) When entry information fields are obtained from a
view (query) in the connected database, it will not be
possible to define new information fields directly from
InfoQuest FP. In that case, you will have to create the
field in Oracle, SQL Server, PostgreSQL, or Access,
add it to the view, and reload the InfoQuest FP database
(see 2.3.7.14).

(2) Certain characters, for example a period, that are
allowed in column names in a InfoQuest FP database,
may not be allowed in the connected database. We refer
to the manual of the database system for more
information.

(3) Views with joined columns may be read-only and it
may not be possible to add new records to the database
that are seen through these views (e.g. entries,
experiments). It is possible to bypass this in Oracle or
SQL Server using triggers.

There are a few differences, however, concerning (1)
adding new entries to the database, (2) the default way
of storing images and contig information, and (3) the
way log files are recorded and viewed.

*When adding new entries to the database using the
menu command Database > Add new entries, the
choice is offered to add the entries to the local
database or to the connected database. When no
connected database is the default database, you will
be able to choose between these two possibilities.
Once a connected database is specified as the default
database, however, it will only be possible to add new
entries to the connected database.

*In a standard connected database setup, images and
contig projects are stored within the connected
database itself. If you have specified not to save this
information in the connected database (see 2.3.3), the
files are saved in a common directory Sourcefiles
under the local database directory. The default
directory for such files is denoted in a relative way as

[DBPATH]\sourcefiles. [DBPATH] hereby refers to
the database folder in the InfoQuest FP home

directory, as specified under Settings ( d ) in the
Startup screen.

*Within Sourcefiles, there are three subdirectories:
contig, images and gel2d. In case the fingerprint files
are not saved in the connected database, the images
subdirectory will contain the TIFF files for fingerprint
types. The TIFF files are placed in this directory using
the command File > Add experiment file in the
InfoQuest FP main window. To make a gel TIFF file
visible in the Files panel in a connected database, the
file should be present in this directory (or stored in the
connected database, which is the default option).
Under contig, Assembler contig (sequence assembly)
projects can be saved. This will only be the case if no
column Contig is present in the connected database;
otherwise (and by default), contigs are saved in the
connected database (see 7.1.21). The source file
directory can be modified as described in 2.3.3. The
path can be a network path, for example on a server
computer. The gel2d subdirectory contains the TIFF
files for the 2D gel types.

*Log files are stored in a different way in a connected
database. The log events are stored in a database table
called EVENTLOG. Different events are stored under
different categories: Database concerns all actions
affecting the database (adding, changing or removing
information fields, adding experiment types, adding

entries, changing  entry information, etc.).
Furthermore, there is a category
EXPER_<ExperimentName>  (<ExperimentName>

being the name of the experiment), relating to changes
made to the experiment type (i.e. normalization
settings in case of a fingerprint type, adding,
removing, or renaming characters in a character type,
etc.). A third category reports on changes made to the
data in a certain experiment type. In this category,
components have the name of the experiment type.

*The Event log window (Figure 2-6) called from the
InfoQuest FP main window offers the possibility to
view the log file for a connected database or the local
database under Database. Under Component, you can
choose to view a specific component, e.g. Database, an
experiment type, or data belonging to an experiment
type. With All, you can view all components together,
listed chronologically. The components can only be
selected when a connected database is viewed.

2.3.5 Linking to an existing database
with standard InfoQuest FP table
structure

Any computer running InfoQuest FP can link up to an
existing InfoQuest FP connected database at any time.
When this connected database has its table structure in
the standard InfoQuest FP format (see Section 7.1), this
can be done very easily in the Startup program.
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2.3.5.1 In the InfoQuest FP Startup program, click the

- ' button to create a new database.

2.3.5.2 Enter a name for the connected database (this can
be a different name on different computers).

2.3.5.3 In the next step, choose <Yes> to automatically
create the required directories, since a local database
associated with the connected database is required.

2.3.5.4 In the next step, choose to whether or not create
log files, and press <Finish>.

A new dialog box pops up, prompting for the type of
database: New connected database (automatically
created), New connected database (custom created),
Existing connected database, or Local database (single
user only) (Figure 2-23).

2.3.5.5Select Existing connected database and press
<Build> to establish the connection to the database.

2.3.5.6 The dialog box that pops up now is generated by
your Windows operating system and may differ
depending on the Windows version installed. Therefore
we refer to the Windows manual or help function to
select or create a DSN file (ODBC Data Source) that
specifies the ODBC driver, and to set up a connection to
the database.

2.3.5.7 Once the database connection is defined, you can
press <OK> to quit the database setup.

The Plugin installation window pops up, from which you
can install the available plugins. For more information
on the use of plugins, see 1.5.3.

2.3.5.8 Press <Proceed> in the Plugin installation window
to open the InfoQuest FP main window with the newly
created, blank database.

The connected database will now be the default data-
base. If the connected database contains the standard
table structure for InfoQuest FP (see 7.1), no error
message is produced and you can start working imme-
diately. InfoQuest FP will automatically recognize the
existing information fields, experiment types, subsets,
entries and data. If the table structure is not in standard
InfoQuest FP format however, a dialog box appears,
warning for several errors that have occurred while
trying to open specific tables in the connected database
that were not found. See 2.3.6.10 and further to assign
the correct tables or views from the database.

2.3.6 Linking to an existing database
with table structure not in InfoQuest FP
format

This paragraph describes the situation where an Oracle,
SQL Server, PostgreSQL, or Access database, containing

descriptive information on organisms (entries) and/or
experiment data is already present and InfoQuest FP
should be hooked up to that database in order to read
and write experiment data and information fields.

Before proceeding with the configuration of the data-
base connection, it will be necessary to make the data-
base compatible with the InfoQuest FP table structure.
In a typical case, a number of information fields and/or
experiment fields from the connected database will need
to be linked to InfoQuest FP. However, these fields will
occur in different tables having different field names.
The obvious method in this case is to create views (or, in
Access, queries) in the database.

¢ For those InfoQuest FP tables for which the connected

database contains fields to be used, a view (query)
should be constructed in the database. Within that
view (query), those database fields that contain
information to be used by InfoQuest FP should be
linked to the appropriate field.

*InfoQuest FP tables for which the connected database
contains no fields can be created automatically by
InfoQuest FP.

*Finally, the database should be configured in such a
way that the InfoQuest FP tables that contain fields
already present in the database, be present either as
table or as view, with all the recognized field names as
outlined in . The names for the tables or views,
however, can be freely chosen.

* Additional tables required by InfoQuest FP for which
there are no fields available in the database can be
created automatically by InfoQuest FP.

NOTE: When views are created in the database, to
match the required InfoQuest FP tables, it is
recommended to name the views using the standard
InfoQuest FP names for the required tables. This will
allow new users to log on to an existing connected
database in the easiest way, by just defining the
connection in the Startup program (2.3.5). By using
different names, new users will have to specify the table/
view names manually in the Connected database
configuration window (Figure 2-25) after defining the
connected database. Using different names for the views
is only useful if it is the intention to assign different
permissions to different users; in this way, views can be
created showing only restricted information, while
other views show full information, etc.

2.3.6.1 In the InfoQuest FP Startup program, click the

. '- button to create a new database.

2.3.6.2 Enter a name for the new database.

2.3.6.3 In the next step, choose <Yes> to automatically
create the required directories, since a local database
associated with the connected database is required.

2.3.6.4 In the next step, choose whether or not to create
log files, and press <Finish>.
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A new dialog box pops up, prompting for the type of
database: New connected database (automatically
created), New connected database (custom created),
Existing connected database, or Local database (single
user only) (Figure 2-23).

2.3.6.5 Select Existing connected database and press
<Build> to establish the connection to the database.

2.3.6.6 The dialog box that pops up now is generated by
your Windows operating system and may differ
depending on the Windows version installed. Therefore
we refer to the Windows manual or help function to
select or create a DSN file (ODBC Data Source) that
specifies the ODBC driver, and to set up a connection to
the database.

2.3.6.7 Once the database connection is specified, you
can press <OK> to quit the database setup.

The Plugin installation window pops up, from which you
can install the available plugins. For more information
on the installation of plugins, see 1.5.3.

2.3.6.8 Press <Proceed> in the Plugin installation window
to open the InfoQuest FP main window with the
connected database.

Since the connected database does not contain the stan-
dard table structure for InfoQuest FP (see 7.1), a dialog
box now appears, warning for several errors that have
occurred while trying to open specific tables in the
connected database that were not found.

2.3.6.9 Press <OK> to close the message(s). The Info-
Quest FP main window shows a blank database.

In the InfoQuest FP main window, you can now
configure the database connection as described in 2.3.3:

2.3.6.10 Select Database > Connected databases.

This opens a list of all currently defined connected data-
bases for this InfoQuest FP database (normally just one;
see Figure 2-24).

2.3.6.11 Select the connected database of choice and click
<Edit>, or double-click on the name.

This opens the Connected database configuration dialog
box (Figure 2-25). This dialog box shows the default
suggested table names for the required database compo-
nents under Database tables (see 2.3.3). Some, or all, of
these tables do not correspond to the tables of the data-
base.

2.3.6.12 Press the <Refresh> button. The upper right
panel now lists the tables and views in the connected
database, as it exists.

2.3.6.13 You can expand each table/view to display its
fields by clicking on the “+” sign on the tree.

2.3.6.14 Under Database tables, select the corre-
sponding table or view for each component.

2.3.6.15 When this is finished, check the correspondence
by pressing <Check table structure>.

When required, you can further configure the database,
leaving the Connected database configuration dialog box
open. As soon as the new configuration is done, press
<Refresh> and check the table structure again.

2.3.6.16 Finally, when all links to existing database
tables/views are made correctly, you can allow Info-
Quest FP to create additional tables for which there are
no fields available in the external database, by pressing
<Auto construct tables>. InfoQuest FP will now only
construct tables that are not yet linked, and fields that
are not yet present in the connected tables.

NOTE: It will not be possible for InfoQuest FP to create
new fields within a view/query. In that case, you will
have to create the field in Oracle, SQL Server or Access,
add it to the view, and reload the InfoQuest FP
database.

2.3.7 Converting a local database to a
connected database

In order to take full advantage of all features available in
InfoQuest FP, the user may want to convert a previously
created local database to a connected database. There
are two options available for this conversion:

1. Exporting all entries from the local database to XML
files and importing these XML files in a new
connected database

2. Setting up an ODBC connection and converting the
local data to the connected database via a function
available in InfoQuest FP.

The first procedure is the safest way of working and is
therefore recommended. It does, however, require the
Database sharing tools module to be present. To check
whether you have the Database sharing tools module,
open any database and select File > About (see 1.1.5).

*Option 1: Using the XML Tools (requires the

Database sharing tools module ).

2.3.7.1 Open the local database that you want to convert.
In the InfoQuest FP main window, select File > Install/
Remove plugins and install the XML Tools plugin (see
1.5.3 on the installation of plugins).

2.3.7.2 In the Database entries panel of the InfoQuest FP
main window, click on the first database entry and,
while holding the SHIFT key, click on the last entry to
select all database entries. Alternatively, press CTRL+A
on the keyboard.
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2.3.7.3 Select File > Export selection as XML. The Export
data to XML dialog box appears (see Figure 2-26).

Export data to XML

This script will export the selected entries in XML format
Select the experiment data you want to export:

Export experiment defintions

Delete existing XML fies

Only export selected fingerprint lanes
[ Export all fingerprint files

he

Figure 2-26. The Export data to XML dialog box
from the XML Tools plugin.

2.3.74 Leave all experiment types selected, uncheck
Only export selected fingerprint lanes and check Export
all fingerprint files. Next, press <OK> to start the
creation of the XML files.

The complete database information is now exported to
XML files. These XML files are stored in the subfolder
Export of the database folder.

NOTE: This procedure also allows the user to convert
only a part of the local database information to a new
connected database, by selecting a subset of the database
entries in step 2.3.7.2 and/or selecting a subset of the
available experiment types in step 2.3.7.4.

In case the database contains a fingerprint type based on
two-dimensional gels, the original TIFF files also need to
be exported.

2.3.7.5 With all database entries still selected, select File
> Export TIFF files for selected entries. The Export TIFF
files dialog box pops up (see Figure 2-27).

2.3.7.6 Leave all TIFF files selected and press <OK>.
2.3.7.7 Close the database.

23.781In the Startup screen, create a new, empty
connected database as described in to . You can leave all
settings default.

2.3.7.9 From the Plugin installation toolbox that appears,
install the XML Tools plugin in the newly created data-
base (see 1.5.3 on the installation of plugins).

2.3.7.10 Select File > Import selection as XML and
browse for the Export folder of the exported database. In
the XML import dialog box (see Figure 2-28), leave all
settings default and press <OK>.

' |
Export TIFF files (23
This script will export the TIFF images for the selected entries
Select the fingerprint experiments you want to export:
RFLP1
RFLFZ
Delete existing exported TIFFs

he

Figure 2-27. The Export TIFF files dialog box from
the XML Tools plugin.

[ XML import =)

Do you allow the import routine to

Create new fields

Create new experiments

|:| Owverwrite experiment settings
Create new entries

Overwrite existing entries

Owverwrite existing fingerprint files

he

Figure 2-28. The XML import dialog box from the
XML Tools plugin.

The database information and experiment type informa-
tion, is now copied from the XML files to the connected
database.

In case the exported database contained a fingerprint
type based on two-dimensional gels, the TIFF files still
need to be imported:

2.3.7.11 Select File > Import TIFF files and browse for
the Export folder of the exported database. Select all
TIFF files and press <Open> to import them in the
connected database.

*Option 2: Using the conversion function after
setting up an ODBC connection.

InfoQuest FP also offers the possibility to convert an
entire local database at once to a new connected data-
base, without the need for the Database sharing tools
module. This is an irreversible operation, which causes
the local database to be removed once the conversion
is done. It is therefore strongly recommended to make a
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backup copy of the local database before carrying out a
conversion to a connected database.

NOTE: This procedure is not recommended to convert a
local database into an existing connected database that
already contains data, since experiment types with the
same name would be overwritten. Converting a local
database into a connected database using the XML
Tools plugin as described in 2.3.7.1 to 2.3.7.11 is a
better option in this case.

To convert a local database into a new connected data-
base, proceed as follows:

2.3.7.12 Create a new empty database in Oracle, SQL
Server or Access.

2.3.7.13 Open the local database in the InfoQuest FP
main program.

2.3.7.14 In the InfoQuest FP main window, select Data-
base > Connected databases.

This opens a list of all currently defined connected data-
bases for this InfoQuest FP database (normally empty at
this stage; see Figure 2-24).

2.3.7.15 Click <New ODBC>.

2.3.7.16 In the Connected databases configuration dialog
box (see Figure 2-25) that appears, click <Build>.

2.3.7.17 The dialog box that pops up now is generated by
your Windows operating system and may differ
depending on the Windows version installed. Therefore
we refer to the Windows manual or help function to
select or create a DSN file (ODBC Data Source) that
specifies the ODBC driver, and to set up a connection to
the database.

2.3.7.18 Make sure the connected database is checked as
the default database; otherwise, the conversion cannot
be executed.

2.3.7.19 Check the table structure of the database, if it
does not contain the required tables and fields, press
<Auto construct tables> to allow InfoQuest FP to
construct its tables.

2.3.7.20 Once the connection is defined correctly, press
<OK> to close the Connected databases configuration
dialog box.

2.3.7.21 Close the Connected databases list window.

2.3.7.22 In the InfoQuest FP main window, select Data-
base > Convert local data to connected database.

An important warning message is displayed. If you are
converting the local database to a NEW connected data-
base, and if you have made a backup of the data before
starting this conversion (see 2.7.1), you can safely click
<OK> to start the conversion.

Depending on the size of the database, the conversion
can take seconds to hours. Fingerprint image files take
most time to convert. When the conversion is finished
successfully, InfoQuest FP will automatically restart
with the connected database, and the contents of the
local database will be removed.

NOTE: If some information fields are not displayed in
the Database entries panel after the conversion, they
can be shown by clicking on the column properties

button | = in the database information fields header

and selelctEg them from the pull-down menu.

2.3.8 Opening and closing database
connections

* Connecting to multiple connected databases

It is possible to connect to other connected databases in
addition to the default connected database.

2.3.8.1 In the InfoQuest FP main window, select Database
> Connected databases.

This opens a list of all currently defined connected data-
bases for this InfoQuest FP database (normally just one;
see Figure 2-24).

2.3.8.2 Click <New ODBC>.

In the Connected databases configuration dialog box that
appears, click <Build>.

2.3.8.3 The dialog box that pops up now is generated by
your Windows operating system and may differ
depending on the Windows version installed. Therefore
we refer to the Windows manual or help function to
select or create a DSN file (ODBC Data Source) that
specifies the ODBC driver, and to set up a connection to
the database.

2.3.8.4 In the Connected databases configuration dialog box,
enter a name for the connected database definition file
(upper left input field, Connected database). This name
should be different from the names of any of the
existing connected databases.

2.3.8.5 Under Source files location, select the directory
where the source files can be found for this connected
database. This directory should always be different from
the Source files directory of the default connected data-
base.

2.3.8.6 Once the connection is defined correctly, press
<OK> to close the Connected databases configuration
dialog box.

NOTE: When the two connected databases have the
same Source files directory associated, an error
message is produced at this time: “Another connected
database is already associated with this source files
directory.” It will not be possible to save this new
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connection until the source files directories are
different.

The new connected database is listed in the Connected
databases list window. When you open the main
program, the contents of the two databases are seen
together.

*Closing or deleting a connected database

2.3.8.7 In the Connected databases list window (Database
> Connected databases), select the connected database
you want to close, and press <Close>.

2.3.8.8 Confirm with <Yes>. The database disappears
from the list, and the contents of the closed database
disappears from the InfoQuest FP main window.

Closing a connected database is temporary. When it is
closed, it will automatically be reopened the next time
the InfoQuest FP main program is started up with the
same database.

To delete a connection to a database, press <Delete> in
the Connected databases list window. The connected data-
base will never reappear until you build the connection
again.

*Reloading a connected database

Suppose you have modified the connected database
directly in Oracle, SQL Server or Access, you can use the
function <Reload> in the Connected databases list
window. Any columns that were added, for example as
information fields, or any entries or data that were
added externally after InfoQuest FP was started up will
be updated in the InfoQuest FP main window.

Reloading a connected database can also be useful in
case several persons are working in the database simul-
taneously. Any entries added by other persons will not
be seen in your session until you reload the database.

2.3.9 Restricting queries

When massive databases are generated, loading the full
database into InfoQuest FP might become quite time-
consuming and unnecessary for most purposes. To that
end, it is possible to load a connected database in Info-
Quest FP using a restricting query (see also 2.3.3). A
restricting query is an SQL query that is used to load
only those database entries that comply with the query
statement. There are two possibilities of using restricting
queries, each serving a more or less different purpose:

1. An automatic query specified in the Connected data-
bases configuration dialog box, which will apply each
time InfoQuest FP is started up.

2. An interactive one which prompts the user to build a
query when InfoQuest FP is started up. Such queries

can be saved in query templates and modified or
reused at any time. The queries can be built either
using a user-friendly graphical query builder, or by
typing an SQL query directly, or by combining both.

* Automatic restricting queries

This type of restricting query is particularly useful if you
want to work with only one specific group or taxon from
the database. For example, if you have a database with a
number of species, of which you want to work with only
one, you can use the field “Species” to apply a restricting
query “Species=...”. As a result, only those entries
having the specified string in their Species field are
loaded. In addition, when new entries are created, they
will automatically have the species field filled in. This
can save time, help avoid typing errors and restrict users
to specific groups of the database.

To specify an automatic restricting query, a restricting
query is entered in the input field Restricting query of
the Connected databases configuration dialog box (Figure
2-25). A restricting query is of the general format Field-
Name=String. FieldName is the name of the field that
the restriction is applied to, and String is the restricting
string. As a result, when the InfoQuest FP main program
is opened with the connected database, only those
entries having String filled in the field FieldName will
be seen in the database.

In addition, when new entries are added to the database,
they will automatically have their field FieldName filled
with String.

To try out this feature, you can e.g. install the
DemoBase_SQL database, as described in . A restricting
query to visualize only Ambiorix can be entered as
follows.:

2.3.9.1 In the Connected databases configuration dialog box
under Restricting query, type:

GENUS=Ambiorix

2.3.9.2 Press <OK> to confirm the changes. The Info-
Quest FP main window now only shows Ambiorix.

2393 Add a new entry with Database > Add new
entries. The new entry is automatically called Ambiorix
in its Genus field.

Restricting queries can be combined by separating them
with semicolons. For example, if you want to visualize
only Ambiorix sylvestris entries, enter the following as a
restricting query:

GENUS=Ambiorix;SPECIES=sylvestris
The result is a database that only shows Ambiorix sylves-

tris. New entries will automatically be added as
Ambiorix sylvestris.
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Database entry query
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Figure 2-29. The Interactive query builder, prompting at startup.

NOTES:
(1) Do not use spaces in a restricting query.

(2) If you open a database using a default restricting
query, you may not be able to work with gel files,
comparisons, libraries, or subsets that contain entries
which are not loaded by the restricted query. The
program will generate an error message that one or
more keys are not present or not loaded in the database.
Using the interactive restricting queries, however,
missing entries can be loaded during the session if
requested (see below).

e Interactive restricting queries

The aim of this type of startup queries is to be able to
restrict database loading in a flexible way each time the
program is started up. Another source of flexibility in
this option is the fact that the software can load addi-
tional entries dynamically whenever a gel file, a compar-
ison, a subset, or a library is opened that contains entries
which were not loaded by the restricting query used.

2.3.9.4 The interactive queries can be activated by
checking Prompt at startup in the Connected databases
configuration dialog box (Figure 2-25). As a result, each
time the program is started up, an interactive graphical
query builder pops up (Figure 2-29).

2395By pressing <OK> without entering any
restricting query, the complete database is loaded.

The interactive restricting query tool is very similar to
the Advanced query tool described in 2.2.10. It allows you
to create individual query components, which can be
combined with logical operators. The available targets for

query components are Database field, Database field
range, and Subset membership.

eDatabase field

Using this component button, you can enter a
(sub)string to find in any specific field that exists in the
database (Figure 2-30). Note that wildcard characters are
not used in this query tool and that the string entered
has to match completely with the field contents. The
queries are not case sensitive.

Database field search [é]
Search for
Infield  |KEY -]

-

] Regular expression

e

Figure 2-30. Database field search component dialog
box.

A search string can also be entered as a regular expres-
sion (see 7.2).

*Database field range

Using this component button, you can search for data-
base field data within a specific range, which can be
alphabetical or numerical. Specify a database field, and
enter the start and the end of the range in the respective
input boxes (2.3.7). A range should be specified with the
lower string or value first. Note that, when only one of
both limits is entered, the program will accept all strings
above or below that limit, depending on which limit was
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entered. For example, when only the first (lower) limit of
the range is entered and the upper limit is left blank, all
strings (values) above the specified string (value) will be
accepted.

Database field range &J‘
Select entries where field | KEY v‘
is between
and

Cancel

e

Figure 2-31. Database field range component dialog
box.

*Subset membership

With this search component, you can specify that only
entries belonging to a certain subset should be loaded
(Figure 2-32). This option offers additional flexibility as
subsets can be composed of any selection of database
entries and are not necessarily bound to global query
statements.

Subset membership [é]

Select entries member of hd ‘

Cancel

e

Figure 2-32. Subset member component dialog box.

*Logical operators

w1 | NOT, operates on one component. When a

component is combined with NOT, the condition of the
component will be inverted.

late] AND, combines two or more components. All

conditions of the combined components should be
fulfilled at the same time for an entry to be selected.

lor | OR, combines two or more components. The

condition implied by at least one of the combined
components should be fulfilled for an entry to be
selected.

#er| XOR, combines two or more components.

Exactly one condition from the combined components
should be fulfilled for an entry to be selected.

NOTES:

(1) The buttons for the logical operators contain a
helpful Venn diagram icon that clearly explains the
function of the operator.

(2) An example on the use of the logical operators is
given in 2.2.10 for the graphical query builder.

Note that:

eIndividual components can be re-edited at any time
by double-clicking on the component or by selecting
them and pressing <Edit>.

*Selected components can be deleted with <Delete>.

*The result of a logical operator as obtained in this
example can be combined again with other
components (or logical operators) to construct more
complex queries.

*Queries can be saved with <Save> or <Save as>.

*Saved queries can be loaded using the pull-down
listbox under Stored queries.

*Existing queries can be removed with loading them
first and pressing <Delete>.

2.3.9.6 To view the selected entries, press <Add to list>.

The entries that were found are highlighted with a
colored arrow left from them.

NOTES:

(1) When combined with a logical operator, query
components contain a small node at the place where
they are connected to the logical operator box (AND,
OR, XOR). By dragging this node up or down, you can
switch the order of the query components, thus making
it possible to move the most efficient component to the
top in AND combinations, as explained above.

(2) Multiple components/operators can also be selected
together by dragging the mouse over the boxes in the
right panel.

2.3.9.7 The second tab of the interactive restricting query
builder, SQL queries, contains the actual SQL query
statements translated from the active query (Figure 2-
33). These SQL statements are passed on to the database
to obtain the restricted view.

In principle, the user can compose queries or make
changes directly in these fields. This is however not
recommended unless you are very familiar with both
the SQL language and the InfoQuest FP database table
structure. Incorrect SQL query inputs can lead to infor-
mation partially not being downloaded from the data-
base and might eventually cause the database to become
corrupted in case attempts are made to save changes.

When a database is opened with a restricting query, it
may occur that an analysis is done which contains
entries that are not loaded in the current view. This can
happen with gel files, comparisons, subsets, or library
units. If such a situation occurs, the program will first
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Database entry query

=)

Yigual build | SAL queries

Entries:

SELECT * FROM "ENTRYTARLE" WHERE (({(NOT ("ENTRYTABLE"."Speci
{ {"ENTRY¥TABLE"."Strain number”>='140007)}))

Fingerprints:
SELECT DISTINCI "FERINI™."KEY", "FFRINI"."EXPERIMENI" FROM "

Character sets:

SELECT DISTINCT "SEQUENCES™."EEY"™,"SEQUENCES"."EXPERIMENT"™
INHMEE JOIN "ENTIRYTABLE"™ ON "SEQUENCES™."KEY"="ENIRYTABLE".™
Trend data:

SELECT DISTINCT "TEENDDATA™."EEY"™,"TRENDDATA"."EXFERIMENT"™
INHMEE JOIN "ENTIRYTABLE" ON "TRENDDATA™."KEY"="ENIRYTABLE".™
Altachments:

SELECT
"ATTACHMENTS™."KEY", "ATTACHMENTS"™."IDN", "ATTACHMENTS"."CL33

"ENTRYTABLE" ON "FERINI"."EEY"="ENTRYTABLE"."KEY" WHERE (({NOT -

SELECT DISTINCT "~CHARTABLE~"."KEY™ FROM "~CHRRTABLE~™ INNER JOIN o
"ENTRYTABLE"™ ON "~CHARTABLE~"."EEY"="ENTEYTABLE"."KEY" WHERE ({{NOT -
Sequences:

eg"="zp.")) AND -

FERINI™ INNER JOIN =

FROM "SEQUENCES"™  »
KEY" WHERE ({ (NOT

1

FROM "TEENDDATR" =
KEY" WHERE ({ (NOT

1

", "ATTACHMENTS"."D -

[

Cancel ] [ 0K ]

%

Figure 2-33. SQL query statements translated from a

generate an error message that one or more keys are not
present or not loaded in the database. Next, the program
will propose to try to fetch the entries from the database.
If you answer <Yes> the entries will be loaded dynami-
cally from the connected database. In case of a gel file or
a subset, this can technically be achieved very quickly.
In case of a comparison, however, the operation requires
an SQL command to be launched for each additional
entry to download. In case of large numbers of addi-
tional entries, but also depending on the size of the data-
base and several other factors, this may take
considerable time. Therefore, the number of entries to
fetch is indicated in the confirmation box (Figure 2-34).

visual query build.

Since library units (see 5.2.1) have physically the same
structure as comparisons, the same constraints apply.
However, a library unit will never consist of thousands
of entries as can be the case with comparisons.

2.3.10 Protecting connected databases
with a password

Connected databases can be protected by the use of a
password.

Access database:

Confirmation &J

W% This comparison contains 25 entries that are not present in the current
view.

Would you like to try te load them from the database?

‘Warning: this may take a long time for larger data sets!

e

23101 Open MS Access and select the ‘Open’
command in the menu of Access.

23.10.2In the Open file dialog box, navigate to the
connected database. Click the arrow to the right of the
Open button and choose the option ‘Open Exclusive’
(see Figure 2-35).

Figure 2-34. Confirmation box to download
additional database entries into a comparison.

In case the download time to complete a comparison
becomes critical, there is a simple workaround by
creating or opening a subset and using the feature File >
Add entries to current subset in the Comparison window
(see also 4.1.7). As soon as this command is executed, the
entries from the comparison are added to the current
subset and the program automatically retrieves the non-
loaded entries. It will prompt to load the entries into the
database, and the comparison will be complete at once.

n Open Read-Only

| = Open i

Open

| Open Exclusive |

Open Exclusive Read-Only

Figure 2-35. Open database for exclusive use.

2.3.10.3 If you are using MS Access 2000 or 2003, go to
the Tools menu, and select Security option > Set data-
base password. If MS Access 2007 is installed on your
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computer, select the Database Tools tab and select Set
Database Password.

2.3.10.4 A dialog box pops up, asking you to enter and
confirm your password (see Figure 2-36).

Set Database Password @Ii—hj

| -

Cancel
Verify: l—]

he

Figure 2-36. Set Database Password dialog box.

If you close the database in Access and open the data-
base in InfoQuest FP, the program will prompt you for
the specified password before loading the database.

Other connected databases:

For all other connected databases (SQL Server, Oracle,
...), a username and password are required upon
creation of the database. The reason why InfoQuest FP
does not prompt for it when loading the database, is
because the password is saved in the ODBC string.

2.3.10.50pen the database and select Database >
Connected databases.

The line “PWD=*password*” holds the password (see
Figure 2-37).

Connected database (ODBC)

Connected database DemoBaseSOLS

ODBC connection string: l Build... H Refresh >

Description=Teszt
DRIVER=S0L Server
SERYER=USERM\SOLEXFRESS
UID=admin

PwD=pwd

WSID=test

DATABASE =DemoBazeSOL

[ atabase: ) hAccess® @ S50L Server® () Oracle®

Figure 2-37. The ODBC connection string.

If you want InfoQuest FP to prompt for a username and
a password each time you open the database, delete the
line “PWD=*password*” in the ODBC connection
string.

If you want a specific username to be filled in the user-
name box, change the username after “UID=".
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2.4 Levels and relations in a database

2.4.1 Introduction

In a default InfoQuest FP database, all entries belong to
the same level or category. Some applications, however,
require a more advanced database structure, where
entries belong to different hierarchies or levels. In a
connected database, InfoQuest FP offers this possibility
by introducing the Levels. Levels are hierarchical layers
in the database, with the purpose to store and represent
entries of different categories in a better organized way.

NOTE: The features described in this section are only
available in a connected database; they cannot be used
in a local database (see 2.1.1).

The meaning and utility of Levels can best be explained
with the following example: In a clinical lab, samples are
regularly obtained from patients (e.g. blood, skin,...).
From these samples, fingerprints (profiles) are gener-
ated using MALDI as technique. In this context, there
are three levels of entries to which information fields
and data can be assigned: the patients, the samples, and
the profiles. In a flat InfoQuest FP database setup, one
would create a new entry for each profile generated and
enter patient and sample-specific information in dedi-
cated information fields. For example, the patient could
be described in a set of fields “Patient name”, Patient age”,
“Patient gender” etc. The same can be done for sample-
specific information. It is clear that, for a number of
reasons, this is not the most elegant approach for
building a levelled database.

*Patient information is unnecessarily duplicated over
all samples/ profiles;

*If patient information is to be added or changed, it has
to be added for all samples/ profiles;

*There is no formal way of linking profiles to patients/
samples, except by filling in an information field. In
case of a typing error, the link is lost.

*There is no framework to deal with duplicate runs
(e.g. averaging, standard deviations).

In addition to the concept of Levels, InfoQuest FP also
introduces the concept of Relations. As the name tells it, a
Relation can define the relation between entries
belonging to different levels. Using the same example of
patients, samples and profiles, the interaction between
levels and relations is illustrated in Figure 2-38. The
database consists of 3 levels, Patients, Samples and
Profiles. Each Level has specific information fields associ-
ated, e.g. for Patients: Name, Gender, Birth date. Multiple
samples can be obtained from one patient, as illustrated

RunID  Date File Comment
02-03-00 FL1
02-03-00 FL2
02-03-00 FL2
02-03-00 FL2

= Yielded samples
<2 Sampled from

01-01-00 Blood
02-01-00 Blood
02-03-00 Skin

Name Gender
Abc M 01-01-99
Efg F 02-01-99

Figure 2-38. Scheme illustrating the use of Levels
and Relations in a InfoQuest FP database.

in Figure 2-38: samples 11 and 12 are both obtained from
patient Abc (red). The link between the two samples and
the patient is provided by a Relation. The relation has a
one-to-many forward description (from patients to
samples) called “Yielded samples”, and a many-to-one
reverse description (from samples to patients) called
“Sampled from”. Similarly, 3 profiles were obtained from
sample 11 (red) in the figure. The link between the
sample and the profiles is provided by a second Relation,
which has a forward description (from samples to
profiles) called “Contains runs”, and a reverse descrip-
tion (from profiles to samples) “Obtained from sample”.

In this way, samples are unambiguously assigned to
patients, and profiles to samples, without information
being duplicated. However, there is more to be achieved
with the Levels/Relations construction. It becomes for
example possible to calculate average MALDI profiles
based upon all MALDI profiles that belong to the same
sample. Or, one can also calculate and fill in the experi-
ment type for MALDI profiles at the level of Samples,
also by averaging the profiles obtained for each sample.

Most of the functionality provided by levels and rela-
tions is to be filled in using scripts and is therefore either
provided as plugin tools by Bio-Rad, or to be
programmed by an experienced InfoQuest FP user.
However, it is possible to create levels and define rela-
tions using the InfoQuest FP window menus. We will
illustrate a generic implementation of levels and rela-
tions by creating a database similar to the above
example.
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2.4.2 Creating levels

2.4.2.1 Create a new connected database as described in
to . Call the database HumanTyping, for example.

In the InfoQuest FP main window, a single All levels tab is
displayed at the bottom of the window (see Figure 1-15).

2.4.2.2 Either by clicking the right mouse button inside
the Levels tab bar or by choosing the menu Database >
Levels, you can add a new level with Add new level.

It is recommended to add new levels in the order of hier-
archy, e.g. the deepest level first. In this example, we
will add levels Patients, Samples and MALDI profiles, in
this order.

2.4.2.3 Enter Patients as level name and press <OK>.

2424 Repeat 2.42.2 and 2.4.2.3 for two more levels:
Samples and MALDI profiles.

NOTE: Maximally four levels can be created, in
addition to “All levels”.

When finished, the three levels are displayed as tabs (see
Figure 2-39).

All levels ]Patients ] samples ]mmmm ]

Database: HumanTyping (connected) 0 entries 0 experiments

Figure 2-39. Levels shown as tabs in the database.

2.4.2.5 Click on the Patients tab to display the Patients
level.

2.4.2.6 Add a few patient-specific database fields, such
as Patient name, Gender, Birth date, City, ZIP code. See 2.2.2
for instructions on how to create new database fields.

2.4.2.7 Click on the Samples tab to display the Samples
level.

Note that the information fields defined under Patients
are not shown in this level.

2428 Add a few sample-specific fields, for example
SampleID, Sample Source, Sample Type, Sampling Date.

2.4.2.9 Click on the MALDI profiles tab. Again, no infor-
mation fields are shown for this level.

2.4.2.10 Enter some MALDI run specific fields, such as
ProfileID, RunDate, FileName, MicroplatePos.

The database levels are now configured; we will now
add a few entries.

NOTE: Physically, the entries from different levels are
stored in the same table, and as such, have the same
information  fields. By default, however, only
information fields created within a level are shown in
that level. If you want to display or hide fields in a

certain level, press the " button and select the fields

to switch on or off.

2.4.2.11 Click on the Patients tab to display the Patients
level and select Database > Add new entries or press the

g button. Enter the number of entries you want to

create, e.g. 2, and press <OK>. For more information on
adding database entries, see 2.2.1.

2.4.2.12 Enter some fictitious information, e.g. such as

displayed in Figure 2-40. See 2.2.3 for available options
to enter database information.

Patients

Key Patient name Gender Birth date City ZIP code
_—

HumanTypin... Rosa Bloum F 1582-10-03 BigCity 80000

HumanTypin... Tiss Prutz ] 1974-01-20 SmalTown 672340

Samples

Key SamplelD Sample Source Sample Type Sampling Date
-

HumanTypin... LWVK-34 Sputum 50574 2007-05-02

HumanTypin... LWVK-24 Sputum E17_6 2007-05-02

HumanTypin... LWVK-2 Skin 50574 2007-04-25

HumanTypin... LVK-3 Skin E17_6 2007-04-29

MALDI profiles

Key ProfilelD RunDate FileName

MicroplatePos  «
L

HumanTypin... LVM-3A-001 2007-05-03 LWM-3A-001.rec B2
HumanTypin... LVM-3A-002 2007-05-03 LVWM-3A-002rec B3
HumanTypin... LVM-3A-003 2007-05-03 LVWM-3A-003.rec B4
HumanTypin... LVM-4A-001 2007-05-04 LVWM-4A-001.rec D&
HumanTypin... LVM-4A-002 2007-05-04 LVWM-2A-002rec DS

Figure 2-40. Example of some fictitious entries to
explain levels and relations.

Repeat steps 2.4.2.11 to 2.4.2.12 to create four new
entries in the Samples level and five new entries in the
MALDI profiles level. Each time, the fictitious informa-
tion in Figure 2-40 can be entered.

2.4.3 Creating new relation types

In the default configuration of the InfoQuest FP main
window, the Entry relations panel is available as a second
tab in the Experiments panel (see Figure 1-15). If this is
not the case, you can either restore the default configura-
tion with Window > Restore default configuration, or
locate the Entry relations panel in your current configura-
tion. If it is not available, you can visualize it with



DATABASE - Levels and relations in a database

73

Window > Show/hide panels and enabling Entry rela-
tions. The Entry relations panel looks as in Figure 2-41.

When finished creating these two relation types, the
Entry relations panel looks as in Figure 2-43.

i =y A X g A X_
Forward name Reverse name From level To level - Forward name Reverse name From level To level =
To samples From patient Patients Samples
To MALDI profiles From Sample Samples MALDI profiles
mn [ 2

Figure 2-41. The Entry relations panel.

2431 To create a new relation type, press the mig

button or select Database > Relations > Add new rela-
tion type.

The Entry relation dialog box (Figure 2-42) allows you to
define the Relation type and the Relation description.

2.43.2 To define a relation type between patients and
samples, select Patients in the left pull-down box, and
Samples in the right pull-down box.

2.4.3.3 Since one patient can provide multiple samples,
define the relation as One to Many.

You can fill in a Forward description and a Reverse
description. Although not required, such descriptions
will help understand the relation types when working
with the database.

2.4.3.4 As a forward description, enter for example “To
Samples”, and as a reverse description, e.g. “From
Patient”.

NOTE: One could also use more descriptive forward
and reverse descriptions, for example “Yielded
samples” and “Sampled from patient”.

3
Entry relation I&

Relation type
lQne v”

-] tinkto [one <[ v

Relation description

Forward description:

Reverse description:

[ QK ] l Cancel

Figure 2-42. The Entry relations dialog box.

2.43.5 Likewise, create a second relation type from
Samples to MALDI profiles, again as One to Many. As
forward and reverse descriptions, you can enter “To
MALDI profiles” and “From Sample”, respectively.

Figure 2-43. The Entry relations panel, two relation
types created.

2.4.4 Defining relations between entries

Establishing a relation between entries happens by first
selecting the entry or entries you want to link to, and
then opening the entry you want to link from. In a One to
Many relation, it is therefore recommended to select the
entries that are at the Many side of the relation, and then
open the entry that is at the One side.

As an example, we will link two samples to a patient.

2.44.1 In the Patients level, open the Entry edit window
for the first patient by double-clicking on the entry
record. See 2.2.3 for explanation on the Entry edit
window.

In the default configuration of the Entry edit window,
the Relations panel is available as a second tab in the
Database fields panel (see Figure 1-15). It can also be
undocked as a separate panel in the Entry edit window
(see 1.6.4 for an explanation on the display of panels).
The Relations panel looks as in Figure 2-45.

2.4.4.2 Leave the Entry edit window for the patient open
and switch to the Samples level.

2443In the Samples level, select a few entries
(samples) you want to link to the patient. See 2.2.8 on
how to select entries in the database.

2444To link the selected samples to the currently

opened patient entry, press the = button or select

Edit > Relations > Link currently selected entries in the
Entry edit window.

A dialog box pops up, prompting for a relation type to
choose. Since there is only one relation type that pertains
to the Patients level, only To Samples is available as
choice (see Figure 2-46).

2.4.4.5 Press <OK> to establish the relation.

The Entry edit window for the patient now lists two
selected Sample type entries linked to it. The relation
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HumanTypin... Rosa Bloum

Key Patient name Gender Birth date City ZIP code d
F 1982-10-03 BigCity aooon
W 1974-01-20 Smalllfown 67340

HumanTypin... Tiss Prutz

Key

HumanTypin...
HumanTypin...
HumanTypin...
HumanTypin...

SamplelD Sample Source Sample Type Sampling Date -«

LWM-34
LW-44
LWK-2
LVK-3

Sputum
Sputum
Skin
Skin

50574
E17_6
50574
E17_6

2007-05-02
2007-05-02
2007-04-25
2007-04-28

Key

ProfilelD

RunDate

FileName

MicroplatePos  «

HumanTypin...
HumanTypin...
HumanTypin...
HumanTypin...
HumanTypin...

LWVR-34-001
LWVM-3A-002
LWM-34-003
LW-44-001
LVM-44-002

2007-05-03
2007-05-03
2007-05-03
2007-05-04
2007-05-04

L\VM-3A-001.rec
LWM-3A-002 rec
LWVM-3A-003.rec
LWVM-4A-001.rec
LWVM-4A-002 rec

B & %89

Figure 2-44. In this example, two samples are obtained from the first patient, and three MALDI profiles are
obtained from the second sample.

Figure 2-45. The Relations panel in the Entry edit
window.

=528

Link currently selected entries

Select relation to use:

To samples

o] |

Cancel ]

Figure 2-46. Dialog box prompting for relation type
to use.

B —— Q" from the patient to the.sam.ples %s s’hown as TO
“Fie Edt Attschments Window | SAMPLES, as we have defined it earlier in the relation
. type (Figure 2-47).
L) & 22| maLDl
Key Patient name Gender Birth date Cn‘ E Entry edit == S
| File Edit Attachments Window |
E‘
= & =] MALDI
Relation SamplelD Sample Source Sample'ly[ﬁ
“v  Tosamples LWVM-3A Sputum 50574
= | To=amples LWM-44 Sputum E17_6
Cloam ] b
Database fieids | H Attachm...
Level: Patients

| +

Attachm...

4 [ 1
Database fields | H

Level: Patients

Figure 2-47. Relations panel in the Entry edit
window, showing two linked entries and
description of the relation.

2.4.4.6 Close the Entry edit window and unselect any
entries by pressing F4 on the keyboard.

Further in this example, we will link some MALDI
profiles to a sample.

2.4.4.7 In the Samples level, open the Entry edit window
for one of the sample entries, and click the Relations tab.

2.4.4.8 Switch to the MALDI profiles level and select a
few MALDI entries.

2449To link the selected profiles to the currently
opened sample entry, press the ) button or select
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Edit > Relations > Link currently selected entries in the
Entry edit window.

A dialog box pops up, prompting for a relation type to
choose. Since there are two relation types that pertain to
the Samples level, the list contains two choices: FROM
PATIENT and TO MALDI PROFILES (see Figure 2-48).

r 7
Link currently selected entries @

Select relation to use:

To MALDI profiles

[ ok || coanca |

e

Figure 2-48. Dialog box prompting for relation type
to use.

2.4.4.10 Select TO MALDI PROFILES and press <OK> to
establish the relation.

The Entry edit window for the sample now lists three
MALDI profiles type entries linked to it. The relation
from the patient to the samples is shown as TO
SAMPLES, as we have defined it earlier in the relation
type (Figure 2-47).

Linked entries from other levels can easily be selected or
unselected from the Entry edit window.

2.4.5 Relations and scripts

The InfoQuest FP software offers a number of script
functions allowing scripts to be written that act on rela-

tions. Besides creating new relations or modifying rela-
tions, script functions can also query for relations
between entries, and if relations exist, perform specific
actions.

One useful example in the above database would be to
calculate average MALDI profiles for the samples. The
script would look for all MALDI level entries that
belong to a sample, average them, and fill in the MALDI
experiment for that sample with the average profile.

2.4.6 Different relation types

Although in most applications, relations will be estab-
lished between entries from different levels, it is also
possible to define relations between entries from the
same level. For example, in the database we created in
this chapter, one could define a relation type within the
level of MALDI profiles, to calculate average MALDI
profiles from a set of repeats. One MALDI profile would
then be related to a number of others (One to Many)
with forward and reverse descriptions “ Average of” and
“To average”, respectively (see Figure 2-50).

Entry relation @
Relation type
[one  ~][MALDI profiles = linkto [Many = |[MALDI profiles -
Relation description
Forward description:  Average of
Reverse description: To average
I oK l [ Cancel I

Figure 2-50. Example of a relation type within the
same level.

A script, such as described in 2.4.5, would then automat-
ically calculate the average MALDI profiles.

¥ | To MALDI profiles  LWM-3A-001  LVW-3A-001rec 2007-05-03
¥ | To MALDI profiles  LWM-3A-002 LVK-3A-00Zrec 2007-05-03
¥ | To MALDI profiles LWM-3A-003 LVW-3A-003.rec 2007-05-03

4| [0

[@ Entry edit = | B |
File Edit Attachments Window
i s
i mn =] mALDI
Relation ProfilelD FileName RunDate Patient name GenderIL
From patient Rosa Bloum F -

Database fields = Relations i

Level: Samples

EXpefi... ‘Aﬂach_ [

Figure 2-49. Relations panel in the Entry edit window, showing one linked higher level entry, three linked

lower level entries and description of the relation.
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2.5 Importing data in a InfoQuest FP database

2.5.1 Importing data using the Import
plugin

Various options for importing experiment data are
described in , which deals with the different experiment
types in InfoQuest FP. Many types of data can also be
imported using the Import plugin, which is installed
automatically with the InfoQuest FP software. To acti-
vate the Import plugin, select File > Install / remove
plugins in the InfoQuest FP main window (see also 1.5.3
on how to install plugins).

The Import plugin allows the following data to be
imported:

eInformation field data. InfoQuest FP database
information fields can be imported from text files (tab,
comma or semicolon separated) or from other
databases (e.g. Access, Excel) via an ODBC link.

*Characters and numerical data. Character type data
can be imported from text files (tab, comma or
semicolon separated) or from other databases (e.g.
Access, Excel) via an ODBC link. Different formats are
supported.

*Sequence data. Nucleic acid sequences, e.g. from
publicly available sequence repositories, can be
imported from text files in different formats (EMBL,
GenBank, Fasta). See 3.4.2 for more information on the
import of sequence data.

*Fingerprint data from automated sequencers. Typing
techniques for which the electrophoresis step is
performed on an automated sequencer (e.g. AFLP, t-
RLFP, etc.) can be imported as densitometric curves
from the raw chromatogram files. The different file
formats from commercially available sequencers
(Applied BioSystems, Beckman and Amersham) are
supported. See 3.2.12 for more information.

*Genemapper peak files. The Genemapper (Applied
BioSystems) text files can be imported as fingerprint
type. See 3.2.13 for more information.

*Trend data. Trend data can be imported from text
files. See 3.5.3 for detailed information on the import
of trend data.

NOTES:

(1) Some import routines (e.g. automated import of
fingerprint files from AB sequencers) are exclusively for
data import in connected databases and cannot be used
for local databases.

(2) Database information field data and experiment data
that are linked to it can be imported directly from

another InfoQuest FP database using the XML Tools
plugin (see 2.6.3).

For detailed instructions on the use of the Import plugin,
we refer to the separate Import plugin manual. A pdf
version of this manual becomes available when you
click on <Manual> in the Plugin installation toolbox ().

2.5.2 Importing data via an ODBC link

In a local database, InfoQuest FP allows one to establish
a link with an external relational database using the
Open Database Connectivity (ODBC) protocol. This
protocol is supported by almost any commercial rela-
tional database: Access, Excel, FoxPro, Dbase, Oracle,
SQL server, etc... By establishing such a link between
InfoQuest FP and an external data source, the user can
import data in a completely transparent way into Info-
Quest FP. Moreover, the InfoQuest FP local database can
be brought up to date using the external data source by
performing automatic downloads.

NOTE: The option to configure an external ODBC link
is only offered for a local database. However, the use of a
connected database is recommended, since there data are
stored in a single location (data normalization) and the
ODBC link is permanent. This way of working avoids
any possible updating conflicts and ensures the data
stay up to date. For more information on connected
databases, see Section 2.3.

The database records in the external database are
mapped into InfoQuest FP entries by making use of the
database key. The user should specify a unique field of the
external database that corresponds to this key, and then
the software is able to automatically determine which
external record corresponds to which local InfoQuest FP
database entry.

2.5.2.1 Setting up the ODBC link

Use the menu item Database > ODBC link > Configure
external database link in the InfoQuest FP main window
to call the ODBC configuration dialog box (see Figure 2-
51) This dialog box contains two information fields,
which are to be filled in:.

*The ODBC data source. This field is to be filled in
with a string that defines the external database that
will be linked using ODBC. If you are familiar with
ODBC, you can specify a string manually.
Alternatively, you can press the button <Select>. This
action pops up the standard Windows dialog box that
allows one to select an ODBC data source. In this
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Cancel
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b

Figure 2-51. The ODBC configuration dialog box.

dialog box, double-click on the name of the
appropriate available database software and select the
database file on the hard disk.

*The database table or query. In this field, you should
fill in the name of the table or query in the external
database that you want to use to import data from. If
you are importing data from a spreadsheet program
(e.g. Microsoft Excel), you should first create a “table”
in the spreadsheet. This can be done by selecting a
range of cells that you want to export and assign a
name to this selection (read the documentation of the
spreadsheet software on how to export data using an
ODBC link).

Pressing <OK> creates the ODBC database import dialog
box (see Figure 2-52). This dialog box allows the user to
specify how each field in the external database should
be mapped to a particular field in the InfoQuest FP data-
base. On the left side, the InfoQuest FP fields are listed,
while on the right side the external database fields are
shown. Initially, all fields are unlinked. You can link two
fields by selecting the local InfoQuest FP field from the
left column and the external field from the right column,
and pressing the <Link> button. At this time, both fields
are displayed at the same height, and a green arrow
indicates the established link. You can remove any
existing link by selecting it and pressing <Unlink>.

= ) |

@ ODEC database import

BioNumerics External database
Key

Genus

Species

Strain number

0]
Genus

Species
Strain no

Link Ok
Unlink Cancel

Figure 2-52. The ODBC database import dialog box.

Before you will be able to perform any exchange action,
you should make sure that the InfoQuest FP “Key” field,
which corresponds to the local database keys, is linked
to a field from the external database. This link is obliga-
tory, because the software needs to know which record
in the external database corresponds to which entry in
InfoQuest FP.

If the necessary links are established between external
and local database fields, press <OK> to validate the
ODBC link configuration. At this moment, InfoQuest FP
is ready to download information from the external data
source.

2.5.2.2 Import of database fields using ODBC

*Update all InfoQuest FP database entries from the
external data source

It is possible to automatically update all the information
fields from each InfoQuest FP entry, using the data
provided by the external database. To this end, select
Database > ODBC link > Copy from external database
in the InfoQuest FP main window. After confirmation,
the software downloads, for each entry, all the database
fields that have been linked to the external data source.
If the external data source contains records that do not
have a corresponding entry in the InfoQuest FP soft-
ware, the program automatically creates new entries in
the InfoQuest FP database (after confirmation by the
user). In this way, information fields of existing Info-
Quest FP database entries are updated and new entries
are automatically added.

*Download a database field from the external data
source

It is possible to temporarily download an extra database
field from the external data source, into an empty data-
base field of InfoQuest FP. To this end, select the empty
database field in the InfoQuest FP main window (or
create a new one), and use the menu command Data-
base > ODBC link > Download field from external data-
base. A dialog box pops up, showing all the fields
present in the external database. Select the appropriate
field and press <OK> to download the information in
the local field. Note that the downloaded information is
only held temporarily and not stored on disk. The next
time you re-open the same database in InfoQuest FP, the
field will be again in its initial state.

*Selection of a list using a query in the external
data source

The software allows you to perform a query in the
external database, and to visualize the result as a selec-
tion list in InfoQuest FP. In the InfoQuest FP main
window, use the command Database > ODBC link >
Select list from external database. In the dialog box, you
can specify a table that should be used to search in
(alternatively, you can specify the name of a pre-defined
query that is present in the external database). In the
next field, you can write an SQL WHERE clause that
should be used to build the selection. A complete
description of the possible variants is beyond the scope
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of the manual, and can be found in books on the SQL
language. Some possibilities are:
“GENUS=’Ambiorix’” or “GENUS like ’Amb%’”.
The WHERE clause is applied to the records of the
external database, and the resulting selection is visual-
ized as a selection of the corresponding entries in the
InfoQuest FP database (assuming that they are present
in the local database).

*Getting a detailed report of the external database
record

For each entry in the InfoQuest FP database, you can
obtain a complete list of all information present in the
external data source. To this end, you should first open
the Entry edit window, e.g. by double-clicking on the

name in the entry list. Then use the button M| to

create a new window that shows a list of all information
fields that are present for this entry in the external data-
base. Note that there is no limit to the number of fields
that can be viewed and edited in this way, and that each
field may consist of several lines and can contain up to
5000 characters.

Moreover, you can change some of these fields, and
upload these changes to the external database using the

ﬂ button.

2.5.2.3 Import of character data using ODBC

One can use an ODBC link to an external database for
importing character data into the local InfoQuest FP
database. Open the character type that you want to
import by double-clicking on its name in the Experiments

panel in the InfoQuest FP main window. Then use the
command File > Import from external database. A
dialog box pops up, showing a complete list of all the
database fields that are present in the external data
source. The program determines automatically if any of
the characters in the character type corresponds to a
database field in the external database. If so, the field is
written in boldface, and the character will be filled with
the values from this field during the import. You can
add new characters to the character type by selecting an
unmatched field and pressing <Create character>.
Groups of characters to add can be selected using the
SHIFT key. To import the data, press <OK>. For every
local entry that has a matching key in the external data-
base, the corresponding characters of this character type
will be filled with information from the external data-
base.

2.5.2.4 Import of sequence data using ODBC

The ODBC link to an external database can also be used
to import sequence data into the local InfoQuest FP
database. Open the sequence type that you want to
import by double-clicking on its name in the Experiments
panel in the InfoQuest FP main window. Then use the
command File > Import from external database. A
dialog box pops up, showing a complete list of all the
database fields that are present in the external data
source. Select the database field that contains the
required sequence information and press <OK> to
import the data. For every local entry that has a
matching key in the external database, the corre-
sponding sequence will be filled with the data contained
in the selected external database field.
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2.6 Database exchange tools

2.6.1 Solutions for data exchange:
bundles and XML files

InfoQuest FP offers two simple and powerful solutions
to exchange database information between research sites
on a peer-to-peer basis: via bundles or XML files.

A bundle contains selected information (e.g. experiment
types, information fields) for a selection of database
entries and is the original tool for exchanging InfoQuest
FP database information. It is a compact data package
contained in a single file, which can be sent to other
research sites over the internet. The receiver can open
the bundle directly in InfoQuest FP and compare the
entries contained in it with the own database. However,
the information in a bundle is “as is”, and cannot be
modified or re-analysed by the receiver.

Exporting InfoQuest FP database information as XML
files and importing these again in another database is
another available exchange tool. Like bundles, selected
information can be included for a selection of database
entries. When the XML files are imported in a database,
the database entries that were contained in the XML files
behave just like other database entries.

Which database exchange tool is to be preferred
(bundles or XML files), depends on the specific case and
will be a trade-off between compactness and flexibility
of analysis.

2.6.2 Using bundles in InfoQuest FP

We will illustrate the use of bundles in the DemoBase
database, by creating a bundle for all entries belonging
to the genus Vercingetorix.

2.6.2.1 In the InfoQuest FP main window with DemoBase
loaded, select all entries belonging to Vercingetorix (see
2.2.8 on how to select database entries).

2.6.2.2 Select File > Create new bundle or £

The Create new bundle dialog box (Figure 2-53) lists the
available database information fields in the left panel
and all available experiment types in the right panel.

You can check each of the database information fields
and experiment types to be incorporated in the bundle.
For fingerprint types, the fingerprint images, band infor-
mation, and densitometric curves can be incorporated
separately.

@ Create new bundle SRR X
File name:
Include database fields: EZ S Experiments;
V| Genus V@] z:] AFLP
| Species VI =] RFLP1
| Strain number 717l j RFLPZ
v .| FAME
i .| PhenoTest
7 165 rDNA

| Ok | | Cancel | GelCompar format

ke

Figure 2-53. The Create new bundle dialog box.

2.6.2.3 Leave all checkboxes checked.

NOTE: With the checkbox GelCompar format, one
can save bundles in the format of GelCompar versions
4.1 and 4.2 and Molecular Analyst Fingerprinting
versions 1.12 through 1.60. Only Fingerprint
information can be saved in this format. InfoQuest FP
also recognizes and reads GelCompar and Molecular
Analyst Fingerprinting bundles.

2.6.24 Enter a name for the bundle, for example
Vercingetorix, and press <Ok> to create the bundle.

A bundle file Vercingetorix.bdl is created in the
Bundles directory of DemoBase (see Figure 2-3 for the
directory structure).

Besides the numerical information of the experiments, a
bundle contains all the information of the experiment
type, so that InfoQuest FP can check whether the experi-
ment types contained in the bundle are compatible with
those of the receiver's database. If an experiment type in
a bundle is not compatible, this experiment type will
automatically be created in the receiver's database. If the
bundle contains a database information field which is
not defined for the database, this information field will
be added to the database.

In case of fingerprint types, the bundle holds the
complete information about the reference system used
and the molecular weight regression, so that InfoQuest
FP can automatically remap the bundle fingerprints to
be compatible with the database fingerprints.
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Figure 2-54. The Open/close bundles dialog box.

2.6.25As an example for database exchange, copy
Vercingetorix.BDL to the Bundles directory of database
Example.

2.6.2.6 Close InfoQuest FP and restart the main program
under database Example.

2.6.2.7 In database Example, select File > Open bundle or
press the s button.

In the Open/close bundles dialog box (Figure 2-54), you
can browse to the local or network path where the
bundle files can be found with the <Change folder>
button. The default path is the Bundles subdirectory of
the current database. In the right panel, you can select a
bundle in the list of available bundles in the specified
path.

2.6.2.8 Select Vercingetorix and press the <Informa-
tion> button.

This opens the Bundle information dialog box for the
selected bundle (Figure 2-55). It shows the available
information fields in the bundle, as well as the experi-
ment types contained in it. If an information field or an
experiment type is recognized as one of the fields or
experiment types in the database, a green dot is shown
left from it. If not, a red dot is shown left from it. As soon
as the bundle is opened, the missing information fields
and experiment types are automatically added to the
database.

For example, in the Example database, we have created
an information field Strain no. This clearly corresponds
to the information field Strain number in the bundle,
but since the names are different, InfoQuest FP would
add a new information field to the database. To avoid
this, you can rename the information fields in the
bundle.

2.6.2.9 Select Strain number and press the <Rename>
button under the information fields panel.

i

Vercingetorix

Murber of entries in bundle: 8

[ atabaze fields: Experiments:
Genus B rrLm

® Species - ___I RFLP2

# | PhenoTest

- il FAME

. ﬂ 165 rDMA

® Strain number

Rename... FRename... || Details...

-

Figure 2-55. The Bundle information dialog box.

2.6.2.10 Enter Strain no and press <OK>.

The information field Strain no now has a green dot left
from it, indicating that it corresponds to the information
field in the database.

A similar problem can happen for the experiment types:
another user may have given a different name to the
same technique, and this would InfoQuest FP cause to
consider the techniques as different experiment types. If
you know a technique in a bundle is the same as one of
the experiment types defined in the database, you can
also rename it using the <Rename> button under the
experiments panel.

In addition, in character types, the characters may have
received different names from other users. For example,
institution 1 may have named a character "Alpha-
Glucosidase", and institution 2 "a-Glucosidase". Obvi-
ously, InfoQuest FP will consider these different names
as different tests. To avoid this, you can select the char-
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acter type and press the <Details> button. A list of all
characters in the experiment type is shown, and those
corresponding to characters in the database's experi-
ment type are marked with a green dot; the characters
not recognized in the database's experiment type are
marked with a red dot. You can rename such characters
with the <Rename> button.

2.6.2.11 <Exit> the Bundle information dialog box, and
press <Open> to load the bundle into the database.

If a bundle is loaded, it is marked with a “+” in the Open/
close bundle dialog box.

In the database, entries from a bundle are recognized by
the name “Bundle” in the Location information field. If
the Location information field is not displayed in the
database, it can be shown by clicking on the column

properties button | % in the database information fields

header and selecting it from the pull-down menu. For all
functions, they behave like normal database entries. If
you exit InfoQuest FP, they are not automatically loaded
when you run the software again. If you know a saved
comparison contains bundle entries, you should load
the bundles before opening the comparison, in order to
avoid an error message.

2.6.2.12 You can select all entries from an opened bundle
by pressing the <Select entries> button in the Open/close
bundle dialog box.

2.6.2.13 To close a loaded bundle, select it in the list and
press the <Close> button.

2.6.2.14 Press <Exit> to close the Open/close bundle dialog
box.

NOTE: If you want a bundle to be always opened with
the database when InfoQuest FP is started up, you
should rename it to contain the prefix @_ before its
name and the .bdl bundle file should be placed in the
Bundles folder of the corresponding database.

2.6.3 Export and import using XML files

The tools to export and import database entries as XML
files are available as a plugin. To activate the XML Tools
plugin, select File > Install / remove plugins in the Info-
Quest FP main window (see also 1.5.3 on how to install
plugins). A detailed description on how to use the XML
Tools can be found in the XML Tools plugin manual.
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2.7 Taking backups from a InfoQuest FP database

In many cases, InfoQuest FP will be used to construct
large databases of information that has been collected
over a long time span. Obviously, the user should pay
attention to protect such databases from accidental data
losses, e.g. due to hard disk crashes, power
interruptions, etc. and take backups on regular intervals.

The location where the data is stored - and therefore the
directories to backup - is different whether a local or a
connected database is used. For more details on how
information is stored in local and connected databases,
see Section 2.1.

2.7.1 Backing up a local database

In a local database setup, all data files that belong to a
particular InfoQuest FP database are stored on the hard
disk in subdirectories of a single top directory that has
the database name (see also Figure 2-3). If InfoQuest FP
is opened with this database, this directory is indicated
in the status bar on the bottom of the InfoQuest FP main
window. Alternatively, the corresponding directories of
all databases can also be displayed at once in the
InfoQuest FP Startup screen, by clicking on the column

properties button (| 4 ) in the information fields header

and selecting Path from the drop-down list.
[HOMEDIR] in the path refers to the home directory as
specified in the settings. To find out what the current
home directory is, or to modify the home directory,

press the Settings button (d ) and select Change

home directory. A dialog box appears which shows the
currently selected home directory. For more information
about the InfoQuest FP home directory, see 1.1.4.

Since all important information concerning a database is
stored inside this top directory, one only needs to back
up this complete directory (including subdirectories) to
have a complete copy of all data. When the database
needs to be restored later on, this top directory can be
copied back to the right place on the hard disk.

NOTE: Backups restored from CD or DVD may be
read-only. In this case you will have to specify the files
to be write-accessible before you run InfoQuest FP with
the restored database.

It is possible to create a duplicate of a local database in a
similar way. Copy the entire contents of the database’s
top directory to a new directory. In the InfoQuest FP
Startup screen, select <New> to create a new database.
When the Database creation wizard pops up, fill in a
name of the duplicate database and click <Next>. In the

next tab, click <Browse> to change the database top
directory into the name of the duplicate directory. In
addition, specify <No> to the question “Do you want to
automatically create the required directories?” In the Setup
new database dialog box, select Local database (single
user only) to finish the creation of the database.

2.7.2 Backing up a connected database

In a connected database setup, the actual data may be
stored outside the InfoQuest FP data folder (see Figure
2-3). The location of the connected database and
associated source files can be found as follows:

2.7.2.1 Open the database in InfoQuest FP and select
Database > Connected database in the InfoQuest FP main
window.

2.7.2.2 In the Connected databases dialog box, select the
currently defined connected database and click <Edit>.

The ODBC connection string in the Connected database
configuration dialog box (top left panel, see Figure 2-37)
contains the database name and location. The source
files is shown in the bottom right of the same dialog box.

To ensure completeness, both the connected database
and the source files should be backed up.

In case of an automatically created connected database
(default setting when creating a new database), the

connected database (.mdb) and the source files folder
are located in the top directory that has the database
name. This is indicated in the Connected database configu-
ration dialog box as [DBPATH]. [DBPATH] refers to the
database folder in the InfoQuest FP home directory as

specified under Settings ( d ) in the Startup screen.

Therefore, backing up this complete directory (including
subdirectories) is sufficient to have a complete copy of
all data. When the database needs to be restored later
on, this top directory can be copied back to the right
place on the hard disk.

In case of custom created databases or when InfoQuest
FP was connected to an already existing database, the
user needs to check the connected database and source
file location in the Connected database configuration dialog
box and back them up separately.

Professional DBMS such as SQL Server, Oracle, MySQL,
etc. can be configured to take automatic backups on
regular time intervals. We refer to the DBMS
documentation for the setup of such automatic backups.
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3.1 Experiment types available in InfoQuest FP

In InfoQuest FP, experiments are divided in six classes:
fingerprint types, character types, sequence types, 2D gel
types, trend data types, and matrix types. Additionally, a
“container” experiment type called composite data set is
available.

The fingerprint types include any densitometric record
seen as a profile of peaks or bands. Examples are electro-
phoresis patterns, gas chromatography or HPLC
profiles, spectrophotometric curves, etc. For example,
within the fingerprint types, you can create a Pulsed
Field Gel Electrophoresis (PFGE) experiment type with
specific settings such as reference marker, MW regres-
sion, stain, band matching tolerance, similarity coeffi-
cient, clustering method, etc. Fingerprint types can be
derived from TIFF or bitmap files as well, which are
two-dimensional bitmaps. The condition is that one
must be able to translate the patterns into densitometric
curves.

With the character types, it is possible to define any
array of named characters, binary or continuous, with
fixed or undefined length. The main difference between
character types and electrophoresis types is that in the
character types, each character has a well-determined
name, whereas in the electrophoresis types, the bands,
peaks or densitometric values are unnamed (a molecular
size is NOT a well-determined name!). Examples of
character types are antibiotics resistance profiles, fatty
acid profiles (if the fatty acids are known), metabolic
assimilation or enzyme activity test panels such as API,
Biolog, and Vitek, etc. Single characters such as Gram
stain, length, etc. also fall within this category.

Within the sequence types, the user can enter sequences
of nucleic acids (DNA and RNA) and amino acids. Info-
Quest FP recognizes widely used sequence file formats
such as EMBL, GenBank, and Fasta with import of user-
selected header tags as information fields, and optional
storage of headers. Other sequence formats can be
imported easily.

The 2D gel types include any two-dimensional bitmap
image seen as a profile spots or defined labelled struc-
tures. Examples are e.g. 2D protein gel electrophoresis
patterns, 2D DNA electrophoresis profiles, 2D thin layer
chromatograms, or even images from radioactively
labelled cryosections or short half-life radiotracers.

The trend data types are measurements that register a
trend of a condition in function of a parameter. Exam-
ples are the kinetic analysis of metabolic and enzymatic
activity, real-time PCR, or time-course experiments
using microarrays. Although multiple readings per
experiment are mostly done in function of time, they can
also depend on an other factor, for example readings in
function of different concentrations.

With the matrix types, it is possible to import external
similarity matrices, providing similarity between entries
revealed directly by the technique, or by other software.
These matrices can be linked to the database entries in
InfoQuest FP and they are used together with other
information to obtain classifications and identifications.
An example of a matrix type is a matrix of DNA
homology values. DNA homology between organisms
can only be expressed as pairwise similarity, not as char-
acter data.

Composite data sets do not necessarily correspond to an
actual experiment, but are character tables derived from
one or more of physical experiments. They provide a
convenient way to analyse the combined results of
several character type experiments and offer additional
analysis tools for other experiment types.

The user can create more than one experiment of the
same type. For example, one can create two different
fingerprint type experiments, to analyze PFGE gels
obtained with two different restriction enzymes. The
setup of the different experiment types is described in
the chapters that follow. The 2D gel types are described
separately in Chapter 6.
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3.2 Setting up fingerprint type experiments

3.2.1 Defining a new fingerprint type

The steps involved in data processing of fingerprint
types will be illustrated with an example TIFF file from
the Sample and Tutorial data\Sample gel image file
folder on the CD-ROM. This directory contains a gel
Gel_01.tif. The same gel file is also available from the
download page of the website (www.bio-rad.com/ soft-
waredownloads).

3.2.1.1 Create a new database (see 1.5.2).

3.2.1.2 In the InfoQuest FP main window, select Experi-
ments > Create new fingerprint type from the main

menu, or press the (g button from the Experiments

panel toolbar and select New fingerprint type.

3.2.1.3 The New fingerprint type wizard prompts you to
enter a name for the new type. Enter a name, for
example RFLP.

3.2.1.4 Press <Next> and check the type of the finger-
print data files. The default settings correspond to the
most common case, i.e. two-dimensional TIFF files with
8-bit OD depth (256 gray values).

3.2.1.5 After pressing <Next> again, the wizard asks
whether the fingerprints have inverted densitometric
values. This is the case when you are using ethidium
bromide stained gels, photographed under UV light
(such as the example provided). The bands then appear
as fluorescent lighting on a black background. Since
InfoQuest FP recognizes the darkness as the intensity of
a band, you should answer Yes, to allow the program to
automatically invert the values when converting the
images to densitometric curves. Furthermore, the
wizard allows you to adjust the color of the background
and the bands to match the reality. The red, green and
blue components can be adjusted individually for both
the background color and the band color. Usually, you
can leave the colors unaltered.

3.2.1.6 In the next step, you are prompted to allow a
Background subtraction, and to enter the size of the
disk, as a percentage of the track length. The default disk
size of 10% will suit for most fingerprint types. For high
resolution fingerprints (e.g. AFLP and sequencer-gener-
ated patterns) you can try a smaller disk size. Later, we
will see how we can have the program propose the
optimal background subtraction settings automatically.
At this time, we leave the background subtraction
disabled.

3.2.1.7 Press <Finish> to complete the creation of the
new fingerprint type.

NOTE: You will be able to adjust any of these
parameters later on.

The Experiments panel () now lists RFLP as a fingerprint
type.

3.21.8 Click the |[&# button in the Experiment files

panel or select File > Add new experiment file in the Info-
Quest FP main window.

3.2.1.9 Select the file Gel_01.tif from the Sample and
Tutorial data\Sample gel image file folder on the CD-
ROM or from the downloaded and unzipped folder.

3.2.1.10 The software now asks "Do you want to edit the
image before adding it to the database". Answer <Yes>
to open the Image import editor.

The selected file is opened in the Fingerprint image import
editor, an editor which allows the user to perform a
number of preprocessing functions on the image (Figure
3-1). These functions include flipping, rotating and
mirroring the image, inverting the image color,
converting color images to grayscale, and cropping the
image to defined areas.

NOTES:

(1) It is possible to skip the Fingerprint image import
editor and copy the file directly to the database, by
answering <No> to the question in 3.2.1.10. In case
you skip this step, make sure the file is an uncompressed
grayscale TIFF file, which is the only format recognized
by the InfoQuest FP database. Continue with paragraph
3.2.2.

(2) The Fingerprint import image editor supports
most known file types such as JPEG, GIF, PNG and
compressed TIFF files in gray scale or RGB color. For
the conversion to an uncompressed grayscale TIFF file
see 3.2.1.12 (Image > Convert to gray scale).

The Fingerprint image import window consists of three
tabs: Original, Processed, and Cropped.

3.2.1.11 In the Original tab, the unprocessed image is

shown. In the Original view, you can zoom in (| & )

or zoom out (| %, ), and save the image to the database
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@ Fingerprint image import
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Figure 3-1. The Fingerprint iinage import window.

( i or File > Add image to database). The image can
only be saved when it is in gray scale mode (see below).
3.2.1.12 In the Processed tab, the same options are avail-

able as in the Original tab, plus a number of image
editing tools. These include:

- Inverting the color (| ™g | or Image > Invert) to invert

images that have a black background, for example gels
that were stained with ethidium bromide.

or 180° (| ['¥] | or Image > Rotate > 180°).

- Mirroring the image horizontally ( or Image >

Mirror > Horizontal) or vertically ( 03 , Image >
Mirror > Vertical).

- Average RGB colors to gray scale (| &' | or Image >

Convert to gray scale > Averaged), or convert a single

channel to gray scale, either red ( B or Image >

Convert to gray scale > Red channel), green (| B or

Image > Convert to gray scale > Green channel) or blue

(. % or Image > Convert to gray scale > Blue channel).

3.2.1.13 The editor also allows you to crop the image to a
selected area, to which the following functions are avail-
able:

- Crop > Add new crop or _ [£] , to add a new crop mask

to the image. The crop mask can be moved by clicking
anywhere inside the rectangle and dragging it to
another position, or resized by clicking and dragging the
bottom right corner of the rectangle.

- Crop > Rotate selected crop or ;L:E , to rotate the crop

mask over a defined angle. Rotating the crop mask over
an angle different from 90° or 180° will cause the
program to recalculate densitometric values based upon
interpolation, which means that the quality of the image
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may slightly decrease. This action is therefore not
recommended unless it is inevitable.

- Crop > Delete selected crop or [z} is to delete the

crop mask that is currently selected. Note in this respect
that the program allows multiple crop masks to be
defined for a single image. The final image that will be
saved to the database, will be composed of all cropped
areas aligned horizontally next to each other.

3.2.1.14 With Image > Expand intensity range, it is
possible to recalculate the pixel values of the image so
that they cover the entire range within the OD depth of
the file, e.g. 8-bit = 256 gray levels, 16-bit = 65,536 gray
levels.

3.2.1.15 The image can be reset to its original state with

Image > Load from original or by pressing | ¥ .

3.2.1.16 To edit this gel, convert it to gray scale by aver-

aging the 3 channels (| 2" ) and define a crop mask

within the gel borders, excluding the black area at the
left bottom, but including the full patterns.

3.2.1.17 The third tab, Cropped, displays the result of the
image as defined by the crop mask(s). When you are
satisfied with the result of the preprocessing, you can

save the image to the database using the H button.

3.2.1.18 Give the gel a name and exit the Fingerprint
image import window with File > Exit.

One gel becomes available in the Experiment files panel,
Gel_01. The file is marked with N, which means that it
has not been edited yet (see Figure 3-2).

L & A X |
Name Created Modified Location =4
M Gel 01 2007-06-01 12h28m1... Shared

4 [ T . 3

Figure 3-2. The Experiment files panel after import
of a gel.

Any other gel TIFF file you want to process can be
imported in the same way in the current database. The
program will list these TIFF files in the Experiment files
panel.

NOTE: Experiment files added to the Files panel can be
deleted by selecting the file and choosing File > Delete
experiment file from the main menu or clicking on

the | ¥  icon in the Files panel toolbar. Deleted

experiment files are struck through (red line) but are
not actually deleted until you exit the program. So long,
you can undo the deletion of the file by selecting File >

Delete experiment file or clicking on the | ¥ | icon

again.

3.2.2 Processing gels

An experiment file is edited in two steps: in a first step,
the data are entered or edited, and in a second step, the
data is assigned to the database entries.

3.2.2.1 Click on Gel_01 in the Files panel (see Figure 3-2),
and then select File > Open experiment file (data) in the
main menu.

Since the gel is new (unprocessed), InfoQuest FP does
not know what fingerprint type it belongs to. Therefore,
a list box is first shown, listing all available fingerprint
types, and allowing you to select one of them, or to
create a new fingerprint type with <Create new>. In this
case, there is only one fingerprint type available, RFLP.

3.2.2.2 Select RFLP and press <OK>.

The gel file is being loaded, which may take some time,
depending on the size of the image. The Fingerprint data
editor window appears (Figure 3-3), showing the image
of the gel.

NOTE: In a local database, the gel can be mirrored with
File > Tools > Vertical mirror of TIFF image or
File > Tools > Horizontal mirror of TIFF image.
These commands are equivalent to the commands
available in the Image import editor (see 3.2.1.12).

The whole process of lane finding, normalization, band
finding and band quantification is contained in a
wizard, allowing the user to move back and forth
through the process and make changes easily in which-

ever step of the process. The | 4 | and | b  buttons in

the toolbar are to move back and forth, respectively. The
process involves the following steps, shown in the tabs
in the bottom left corner of the window: 1. Strips
(defining lanes), 2. Curves (defining densitometric
curves), 3. Normalization, and 4. Bands (defining bands
and quantification). The tabs themselves can be used for
navigation between the different steps and allow you to
‘skip’ steps, e.g. to return in one click from Normaliza-
tion to Strips when it turns out a lane was not properly
defined. When processing a new gel image, however, it
is not recommended to skip any steps in the process.

Within each of these four steps, there is an undo/redo
function. To undo one or more actions, you can use the

undo button | &3 |, or Edit > Undo (CTRL+ Z) from the
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[E] Fingerprint data of Gel_01
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Figure 3-3. The Fingerprint data editor window. Step 1: defining pattern strips.

menu. To redo one or more actions, use the redo button

ﬁ, or Edit > Redo (CTRL+Y) from the menu. Once

you have moved from one step to another, the undo/
redo function within that step is lost.

3.2.3 Defining pattern strips on the gel

3.2.3.1 At the start, the image is shown in original size (x
1.00, see status bar of the window). You can zoom in and
zoom out with Edit > Zoom in and Edit > Zoom out, or

using the * and “ buttons, respectively. Short-

cuts are CTRL+PageUp and CTRL+PageDown on the
keyboard. The zoom slider (left of the Image panel in
default configuration) offers a convenient alternative for
zooming in and out on the gel image. See 1.6.7 for a
detailed description of the zoom slider functions.

3.232When a large image is loaded, a Navigator
window can be popped up to focus on a region of the
image. To call the navigator, double-click on the image,
press the space bar or right-click and select Navigator
from the floating menu.

3.2.3.3 You can change the brightness and contrast of the
image with Edit > Change brightness & contrast or with

. This pops up the Image brightness & contrast
dialog box (Figure 3-4).

Image brightness & contrast u

Ranbow palette
Bnghtness

i
|

Contrast

0

b inirumn value

0

b arimunm value

.L D [ Drefaults ] [ Cancel ]

e —

Diynarmical preview

’ Prewview ] [ Ok I

Figure 3-4. Image brightness & contrast dialog box.
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3.2.3.4 In the Image brightness & contrast dialog box, click
Dynamical preview to have the image directly updated
with changes you make.

3.2.3.5 Use the Minimum value slide bar to reduce back-

ground if the background of the whole image is too
high.

3.2.3.6 Use the Maximum value slide bar to darken the
image if the darkest bands are too weak.

The option Rainbow palette can be used to reveal even
more visual information in areas of poor contrast (weak
and oversaturated areas) by using a palette that exists of
multiple color transitions.

3.23.7If you press <OK>, the changes made to the
image appearance are saved along with the fingerprint

type.

NOTE: The brightness and contrast settings are saved
along with the fingerprint type, but are not specific for a
particular gel. The Gel tone curve editor, as explained
further, is a more powerful image enhancement tool for
which the settings are saved for each particular gel.

3.2.3.8 With File > Show 3D view or

dimensional view of the gel image can be obtained in a
separate 3D view window (Figure 3-5).

, a three

3.2.3.9In the 3D view window, you can use the Left,
Right, Up and Down arrows keys on the keyboard, to

turn the position of the image in all directions. The
image can also be rotated horizontally and vertically by
dragging the image left/right or up/down using the
mouse.

3.2.3.10 You can change the zoom factor using View >
Zoom in (PgDn) or View > Zoom out (PgUp).

3.2.3.11 You can also change the vertical zoom (Z-axis
showing the peak height) with View > Higher peaks
(INS) or View > Lower peaks (DEL).

NOTE: In the three further steps of the Fingerprint
data editor window (2. Curves, 3. Normalization, and
4. Bands), the 3D view window can also be popped up,
showing only the selected lane image rather than the
entire gel image.

3.2.3.12 Close the 3D view window with File > Exit.

3.23.13 To save the work done at any stage of the
process, you can select File > Save, press CTRL + S, the

F2 key, or the

complex gels, it is advisable to save the work at regular
times.

button. In case you work with

When you save the gel file with File > Save, the program
may prompt you with the following question: “The reso-
lution of this gel differs considerably from the normal-
ized track resolution. Do you wish to update the
normalized track resolution?”. The gel resolution is

E 3D view

File View Window

Figure 3-5. The 3D view window.
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explained further (see 3.2.9.2). If the question appears
(not the case for the example gel), answer <Yes>.

The green rectangle is the bounding box, which delimits
the region of interest of the gel: tracks and gelstrips will
be extracted within the bounding box.

3.2.3.14 To move the bounding box as a whole, hold
down the CTRL key while dragging it in any of the
green squares (distortion nodes).

3.2.3.15 Adjust the box by dragging the distortion nodes
as necessary: corner nodes can be used to resize the box
in two directions, whereas inside nodes can only be used
to resize one side of the box.
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Figure 3-6. Defining the bounding box to follow
contours of distorted gel.

3.2.3.16 By using the SHIFT key, one can even distort the
sides of the rectangle. Holding the SHIFT key while
dragging the corner nodes will change the rectangle into
a non-rectangular quadrangle (parallelepiped).

3.2.3.17 A curvature can be assigned to the sides of the
bounding box by holding the SHIFT key while dragging
one of the inside nodes in any direction (see Figure 3-6,
top and bottom sides).

3.2.3.18 On the top and bottom sides of the bounding
box, more nodes can be added using Lanes > Add
bounding box node. While holding down the SHIFT key,
anode can be dragged to the left or to the right using the
mouse.

3.2.3.19 A node can be deleted from the bounding box
using Lanes > Delete bounding box node.

NOTES:

(1) Following the curvature of a distorted gel is not
crucial, as this is mnormally corrected in the
normalization step (see further, 3.2.5) in case there are
sufficient reference lanes on the gel. However, as it will
provide a first rough normalization, it can aid the

automatic or manual assignment of bands as explained
in 3.2.5. Also, the software allows the bounding box
curvature to be used for rectifying sloping or “smiling”
lanes (e.g. Figure 3-6, outer lanes), if this option is
enabled (see the Fingerprint conversion settings
dialog box, Figure 3-7, and explanation below).

(2) If you are running an upgrade from an older
InfoQuest FP wversion (prior to 4.0) and using a
connected database, the column BOUNDINGBOX in
the connected database may not be long enough to hold
an increased number of nodes. To resolve this, perform
<Auto construct tables> in the Connected
database setup window (see Figure 2-23).

3.2.3.20 Select Lanes > Auto search lanes or | g4 to let

the program find the patterns automatically. A dialog
box asks you to enter the approximate number of tracks
on the gel.

3.2.3.21 Enter 18 as the number of tracks in Gel_01 press
<OK>.

Each lane found on the image is represented by a strip: a
small image that is extracted from the complete file to
represent a particular pattern. The borders of these
strips are represented as blue lines, or red for the
selected lane (see Figure 3-8). By default, the strip thick-
ness is 31 points, which is too wide in this example.

3.2.3.22 Call the Fingerprint conversion settings dialog box

with Edit > Edit settings or .. . This dialog box

consists of four tabs, of which the tab corresponding to
the current stage of the processing is automatically
selected. Since we are now in the first step (defining
strips), the Raw data tab is selected (see Figure 3-7).

Fingerprint conversion settings @

Raw data | Densitometric curves | Nomialization | Eandsl

Data source
@) 2D TIFF image

Image coloring

[ Inverted valuss

Background color:
N3

Image strip extraction 3

Thickness: B4 = pts 3

Foreground colar:

Modes: 3 = It 3
It i
[ Background subtraction T 3
z Color scale:
[ Spot remaoval
ODrange 255 pts

[ Use bounding bex curvature

[ OK ][ Cancel ] Bophy

b

Figure 3-7. The Fingerprint conversion settings
dialog box, Raw data tab.
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3.2.3.23 Adjust the Thickness of the image strips so that
the blue lines enclose the complete patterns (blue lines
of neighboring patterns should nearly touch each other).
See Figure 3-8 for an optimally adjusted example.

—

Figure 3-8. Optimal strip thickness settings, detail.

3.2.3.24 If necessary, increase the number of distortion
nodes. These nodes allow you to bend the strips locally.
Usually, three nodes should be fine.

Two more options, Background subtraction and Spot
removal allow gel scans with irregular background and
spots or artifacts to be cleaned up to a certain extent. It
should be emphasized that the options Background
subtraction and Spot removal have an influence on
gelstrips in all further processes of the program: gelstrips
will always be shown with background subtracted and
with spots removed. In addition, when two-dimensional
quantification is done, the gelstrips with background
subtracted and spots removed are used. Hence, we
recommend NOT to use these options unless (1) the
image has a strong irregular background, for example
by non-homogeneous illumination of the gel, so that the
gelstrips would not look appropriate for presentation or
publication; (2) the gel contains numerous spots that
would influence the densitometric curves extracted
from the gelstrips (spots on the image are seen as peaks
on a densitometric curve, and hence have a strong
impact on correlation coefficients, band searching etc.).

The Background subtraction is based on the “rolling
ball” principle, and the size of the ball in pixels of the
image can be entered. The larger the size of the ball, the
less background will be subtracted.

The Spot removal is a similar mechanism as the rolling
ball, but an ellipse is used instead, in order to separate
bands from spots. The size of the ellipse can be entered
in pixels. Unlike the background subtraction, the size of
the ellipse should be kept as small as possible in order
not to erase bands.

NOTES:

(1) The spot removal mechanism inevitably causes some
distortion on the patterns. The smaller the size of the
spot removal, the less the distortion.

(2) If background subtraction on the gelstrips is applied,
it is not necessary anymore to perform background
subtraction on the densitometric curves, since this is
doing exactly the same but on one-dimensional
patterns.

The effect of background subtraction and spot removal
on gelstrips is only seen in the next step, when the
gelstrips are shown. Since the example gels do not
require these features, we will not further discuss them.

Using the option Use bounding box curvature, it is
possible to have the program correct smiling or sloping
bands due to distortion in the gel. The bands will be
rectified according to the bounding box curvatures
defined (3.2.3.17). An example is given in Figure 3-6,
where the bounding box has been assigned a curvature
to follow the distortions in the outer lanes. The result of
enabling the correction for bounding box curvature is
shown in Figure 3-10, where it can be clearly seen that
the bands of the outer lanes have been straightened.

3.2.3.25 Click <OK> to validate the changes.

3.2.3.26 Adjust the position of each spline as necessary
by grabbing the nodes using the mouse. Use the SHIFT
key to bend a spline locally in one node.

3.2.3.27 Add lanes with Lanes > Add new lane or the

ENTER key or | =4 . A new lane is placed right from

the selected one.

3.2.3.28 Remove a selected lane with Lanes > Delete

selected lane or DEL or | === if necessary.

3.2.3.29 If one lane is more distorted than the number of
nodes can follow, you can increase the number of nodes
in that lane by selecting it and Strips > Increase number
of nodes.

3.23.301f the lanes are not equally thick, you can
increase or decrease the thickness of each individual
strip with Strips > Make larger and Strips > Make

smaller (F7 and F8, or &zm and mze ), respectively.

Once the lanes are defined on the gel, a powerful tool to
edit the appearance of the image is the Gel tone curve
editor. While the Image brightness and contrast settings act
at the screen (monitor) level, i.e. after the TIFF grayscale
information is converted into 8-bit grayscale, the Gel tone
curve editor acts at the original TIFF information level.
This means that, in case a gel image is scanned as 16-bit
TIFF file, the tone curve settings are applied to the full
16-bit (65536) grayscale information which allows much
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more information to be magnified in particular areas of
darkness. The advantages are:

*Weak bands are much better enhanced resulting in a
smoother and more reliable picture.

*The tone curve acts at a level below the brightness and

contrast settings and can be saved along with a
particular gel. In all further imaging tools of the
program, the tone curve for the particular gel is
applied. Brightness and contrast settings are not
specific to a particular gel.

*The user can fine-tune the tone curve to obtain
optimal results. This will be explained below.

3.2.3.31 Select the Image brightness and contrast box with

Edit > Change brightness & contrast or with .l , and

press <Defaults> to restore the defaults.

3.23.321In the Fingerprint data editor window menu,
select Edit > Edit tone curve. The Gel tone curve editor
appears as in Figure 3-9.

The upper panel is a distribution plot of the densito-
metric values in the TIFF file over the available range.
The right two windows are a part of the image Before
correction and After correction, respectively.

3.2.3.33 You can scroll through the preview images by
left-clicking and moving the mouse while keeping the
mouse button pressed.

3.2.3.34Select a part of the preview images which
contains both very weak and dark bands.

Left, there are two buttons, <Linear> and <Loga-
rithmic>. Both functions introduce a number of distor-
tion points on the tone curve, and reposition the tone
curve so that it begins at the grayscale level where the
first densitometric values are found, and ends at its
maximum where the darkest densitometric values are
found. This is a simple optimization function that
rescales the used grayscale interval optimally within the
available display range. The difference between linear
and logarithmic is whether a linear or a logarithmic
curve is used.

3.2.3.35In case of 8-bit gels, a linear curve is the best
starting point, so press <Linear>. The interval is now
optimized between minimum and maximum available
values, and the preview After correction looks a little bit
brighter.

There are six other buttons that are more or less self-
explaining: <Decrease zero level> and <Increase zero
level> are to decrease and increase the starting point of
the curve, respectively.

<Enhance weak bands> and <Enhance dark bands> are
also complementary to each other, the first making the
curve more logarithmic so that more contrast is revealed
in the left part of the curve (bright area), and the second
making the curve more exponential so that more
contrast is revealed in the right part of the curve (dark
area).

<Reduce contrast> and <Increase contrast> make the
curve more sigmoid so that the total contrast of the
image is reduced or enhanced, respectively.
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Figure 3-9. The Gel tone curve editor.
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3.2.3.36 For the image loaded, pressing three times
<Enhance weak bands> and subsequently 10 times
<Increase zero level> provides a clear, sharp and
contrastive picture.

3.2.3.37 Press <OK> to save these tone curve settings.

NOTE: 1t is also possible to edit the tone curve
manually: nodes can be added by double-clicking on the
curve in the Tone curve window, or can be deleted by
selecting them and pressing the DEL key. The curve can
be edited in each node by left-clicking on the node and
moving it. There is a <Reset> button to restore the
original linear zero-to-100% curve.

3.2.3.38 Press |

densitometric curves.

to go to the next step: defining

3.2.4 Defining densitometric curves

In this step, the window is divided in two panels (Figure
3-10): the left panel shows the strips extracted from the
image file and the right panel shows the densitometric
curve of the selected pattern, extracted from the image
file.

@ Fingerprint data of Gel_01

3.2.4.1 You can move the separator between both panels
to the left or to the right to allow more space for the
strips or for the curves.

The program has automatically defined the densito-
metric curves using the information of the lane strips
you entered in the previous step. Normally, you will not
have to change the positions of the densitometric curves
anymore, except when you want to avoid a distorted
region within a pattern, e.g. due to an air bubble within
the gel.

3.2.4.2 If necessary, adjust the position of a spline by
grabbing the nodes using the mouse. Use the SHIFT key
to bend the spline locally in one node.

The blue lines represent the width of the area within
which the curve will be averaged. The default value is 7
points. In most cases, you will have to optimize this
value for a given type of gel images.

3.2.4.3 Call the Fingerprint conversion settings dialog box

with Edit > Edit settings or ]\ . This time, the Densi-

tometric curves tab is displayed (Figure 3-11).

3.2.4.4 Change the Averaging thickness for curve extrac-
tion. For the example, enter 11. Ideally, the thickness
should be chosen as broad as possible. However,
smiling and distortion at the edges of the bands should
be excluded (see Figure 3-12).
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Figure 3-10. The Fingerprint data editor window. Step 2: defining densitometric curves.
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Figure 3-11. The Fingerprint conversion settings
dialog box, Densitometric curves tab.

Figure 3-12. Optimal settings for curve averaging
thickness.

3.2.4.5 Select Edit > Edit settings again to specify other
settings.

The curve extraction settings include other important
parameters which apply to the background removal and
smoothing.

When we defined the fingerprint type, we left the Back-
ground subtraction disabled (see 3.2.1.6), because we
will see how we can have the program propose the
optimal settings.

Filtering is a method to make an average of the values
within a specified thickness. Simple averaging is
obtained with Arithmetic average, whereas Median
filter and Mode filter are more sophisticated methods to
reduce peak-like artifacts caused by spots on the
patterns. Figure 3-13 illustrates the effect of the Median
filter on a small spot. The latter two filters, however,
reduce less noise on the curves (particularly the Mode
filter). Only in case your gels contain hampering spots,
you should use the Mode filter.

Figure 3-13. Result of Arithmetic average filtering
(left) and Median filtering (right).

3.2.4.6 Select Median filter.

The Least square filtering applies to the smoothing of
the profiles. This filter will remove background noise,
seen as small irregular peaks, from the profile of real
(broader) peaks. Like for background subtraction, the
program can predict the optimal settings for least square
filtering, if necessary. For now, we leave this parameter
disabled.

Richardson-Lucy deconvolution is a method to deblur
(sharpen) one-dimensional and two-dimensional arrays.
This function sharpens and enhances the contrast of
peaks in the densitometric curves. While peaks will
become sharper, noise also will increase. Deconvolution
actually does the opposite of least-square filtering. Since
the method is iterative, the number of Iterations can be
set (default 50). The more iterations, the stronger decon-
volution will be obtained. The Kernel size (default 2.00)
determines the resolution of the deconvolution: the
smaller this value is set, the more shoulders will be split
into separate peaks.

3.2.4.7 Press <OK> to save the settings.

We will now determine the optimal settings for back-
ground and filtering settings using spectral (Fourier) anal-
ysis.

3.2.4.8 Select Curves > Spectral analysis. This shows the
Spectral analysis window (Figure 3-14).

The black line is the spectral analysis of the curves in
function of the frequency in number of points (loga-
rithmic scale). Ideally, the curve should show a flat
background line at the right hand side, and then slowly
raise further to the left. This indicates that the scanning
resolution is high enough. Another parameter which
indicates the quality is the Signal/noise ratio, which
should be above 50 if possible. The example gel is only
of moderate resolution.

The Wiener cut-off scale determines the optimal setting
for the least square filtering. Figure 3-14 shows an
optimal setting of 0.89%.

The Background scale is an estimation of the disk size
for background subtraction. The figure shows a setting
of 11%.
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3.2.4.9 Call Edit > Edit settings again and specify the
background subtraction and the least square filtering.

@ Spectral analysis SIS
File  Window

Contribution

T
100 10 3 pts
Scale size
Signal/ Noise ratio: 27.41

Wiener cutoff scale: 2.86 pts (0.89%)
Background scale: »35.31 pts (11.03%)

18 lanes x 320 points
L

Figure 3-14. Spectral analysis of the patterns of a
gel.

3.2.4.10 If you want to have a better look at the curves
(right panel) you can rescale them with Edit > Rescale
curves. This will rescale the gray processed curves
(background subtracted and filtering applied) to fit
within the available window space. The raw curves
(lines) may then fall beyond the window.

3.2.4.11 With the command File > Print report or File >
Export report, you can generate a printed or text report
of the non-normalized densitometric curves, respec-
tively.

3.2.412 Press . b to enter the next phase: normaliza-

tion of the patterns.

3.2.5 Normalizing a gel

In the Normalization step, the Fingerprint data editor
window consists of three panels (Figure 3-15): left the
Reference system panel, which will show the reference posi-
tions, and the standard pattern; the center panel shows the
pattern strips; and the right panel shows the densito-
metric curve of the selected pattern.

When setting up a new database, the normalization
process of the first gel involves the following steps. The
underlined steps are the ones that will be followed for
all subsequent gels.

*Marking the reference patterns (reference patterns are
identical samples loaded at different positions on the
gel for normalization purposes);

*Showing the gel in normalized view;

*Identifying a suitable reference pattern on which we
will define bands as reference positions. Reference
positions are bands that will be used to align the
corresponding bands on all reference patterns from
the same and from other gels.

*Defining the reference positions;

* Assigning the bands on the reference patterns to the
corresponding reference positions;

* Updating the normalization;

*Defining a standard (optional).
We proceed as follows:

3.2.5.1 Select the first reference pattern (lane 1 on the

example) and Reference > Use as reference lane or | (T

(keyboard shortcut CTRL+R). Repeat this action for all
other reference lanes (lanes 9 and 18 on the example).

3.2.5.2 Select Normalization > Show normalized view or

press Eif .

3.2.5.3 Choose the most suitable reference pattern to
serve as standard: lane 9.

3.2.5.4 Select a suitable band on the destined standard
pattern and References > Add external reference posi-
tion.

You are prompted to enter a name for the band. You can
enter any name, or if possible, the molecular weight of
the band. In the latter case, the program will be able to
determine the molecular weight regression from the
sizes entered at this stage.

3.2.5.5 Use the provided scheme (see Figure 3-16) to
enter all reference positions on the example gel.

Within a fingerprint type, the set of reference positions
as defined, and their names, together form a reference
system. Once a gel is normalized using the defined refer-
ence positions and saved, the reference system is saved
as well. As soon as you change anything in the reference
system, a position or a name, a new reference system
will automatically be created in addition to the original
reference system. Once a reference system has been used
in one or more gels however, the program will produce
a warning if you want to change anything to the refer-
ence positions.

If more than one reference system exists, one of them is
the active reference system, i.e. the reference system to
which all new gels will be normalized. Without inter-
vention of the user, the first created reference system
will always remain the default. Later, we will see how
we can set the active reference system and delete unused
reference systems (3.2.15).
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Figure 3-15. The Fingerprint data editor window. Step 3: normalization.
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Figure 3-16. Band sizes of the reference positions on
the example gel.

NOTE: Our current gel shows “No active reference
system defined” in the left panel (see Figure 3-15).
This message is displayed because we are processing the
first gel of this fingerprint type. We already have
created the reference system, but it is not saved to disk
yet. Once a second gel is normalized, this message will
not be displayed anymore.

The normalization is done in two steps: first are the
reference bands assigned to the corresponding reference
positions, and then is the display updated according to
the assignments made. The last step is optional, but is
useful to facilitate the correctness of the alignments
made.

Assign bands manually as follows:

3.2.5.6 Click on a label of a reference position, or wher-
ever on the gel at the height of the reference position.

3.2.5.7 Then, hold the CTRL key and click on the refer-
ence band you want to assign to that reference position.

3.2.5.8 Repeat this action for all other reference bands
you want to assign to the same reference position.

3.2.5.9 Repeat actions 3.2.5.6 to 3.2.5.8 until all reference
bands are assigned to their corresponding reference
positions.
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NOTE: The cursor automatically jumps to the closest
peak; to avoid this, hold down the TAB key while
clicking on a band.

3.2.5.10 With Normalization > Show normalized view,

or the Eéf button, the gel will be shown in normalized

view, i.e. the gelstrips will be stretched or shrunk so that
assigned bands on the reference patterns match with
their corresponding reference positions.

To show how the automated assignment works, we will
undo the manual normalization:

3.2.5.11 Show the gel back in original view by pressing

the E;{ button again.

3.2.5.12 Remove all the manual assignments by Normal-
ization > Delete all assignments.

To let the program assign the bands and reference posi-
tions automatically, select Normalization > Auto assign

or | @4 . This will open the Auto assign reference bands

dialog box (Figure 3-17). Under Search method, two
options are available: Using bands and Using densito-
metric curve.

Auto assign reference bands @

Search method
@ Using bands

Uzing densitometric curve [requires standard)

Ok,
Cancel

Keep existing assignments

Alignment settings. ..

A

Figure 3-17. The Auto assign reference bands dialog
box.

In the Using bands option, the program searches for
bands on the reference patterns and tries to match them
optimally with the defined reference positions. This
method is always applicable, even for the very first gel,
when no standard is defined.

In the Using densitometric curve option, a different algo-
rithm is used, which matches the densitometric curve of
standard pattern with the curves of the reference
patterns. Obviously, the option requires a standard to be
defined (see 3.2.9.3 to 3.2.9.7 on how to define a stan-
dard). This method employs a pattern matching algo-
rithm that works best for complex banding patterns, but
is less suitable for simple patterns such as molecular
weight ladders.

An option independent of the search method is Keep
existing assignments. When this option is chosen, any
assignments made previously are preserved. This option
allows the user to assign a few bands manually and let
the program automatically assign the remaining bands
on the reference patterns. This way of working is useful
to provide some initial help to the algorithm in case of
very distorted or difficult gels.

Pressing <Alignment settings> opens the Alignment
settings dialog box (Figure 3-18). Parameters can be
adjusted for the peak detection, global alignment and
local alignment algorithms:

The Peak detection parameters determine what is
recognized by the program as a peak.

*Threshold is the minimal height, expressed as a
percentage of the highest peak in the profile, for which
an elevation in the profile is still considered to be a
peak. The default value is 2%.

*The Valley depth is important for peak separation: it is
the minimal depth of the depression between two
subsequent maxima, for which the program divides a
single peak into two separate peaks. In case one
maximum is higher than the other, the height between
the lowest maximum and the minimum is used.
Similar to the threshold, the valley depth is expressed
as a percentage of the highest peak in the profile. The
default value is 2%.

In a Global alignment, the profile as a whole is
expanded (stretched) or compressed (shrunk) and
displaced (shifted) to give the best possible fit with the
reference positions. Depending on the status of the
corresponding checkbox, a global alignment is
performed or not. Not performing a global alignment
can be useful in case individual reference patterns show
only a minor shift, e.g. in case of fingerprints run on an
automated sequencer. Regardless of the status of the
checkbox, when Keep existing alignments is checked in
the Auto assign reference bands dialog box (Figure 3-17), a
global alignment is not performed. Instead, the program
uses the distances as obtained after the first band assign-
ment.

*The slider for allowed expansion/compression lets the
user determine the maximally allowed expansion or
compression of the profile, expressed as a percentage
of the total profile length. The default value is 20%.

*The slider for allowed displacement lets the user
determine the maximally allowed displacement (shift)
of the profile, expressed as a percentage of the total
profile length. The default value is 20%.

In a Local alignment, the profile is locally expanded
(stretched) or compressed (shrunk) to match optimally
with the reference positions. Using the corresponding
checkbox, you can either perform or not perform a local
alignment.
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Aligner settings Lé]
Peak detection parameters
Treshold 2 (as percentage of the overall maximum height)
Valley Depth 3 (as percentage of the overall maximum height)
Global alignment
Perform global alignment
allowed expansion/compression r/} 20%
allowed displacement r/} 20%
Local alignment
Perform local alignment
allowed deformation F/} 5%
peak comparison  |ocation U shape
50% 50%
l Reset to Default ‘ [ OK l [ Cancel
Figure 3-18. Alignment settings dialog box.
*The allowed deformation is the maximally allowed with References > Add internal reference

deformation, expressed as a percentage of the profile
length. The default value is 25%.

*The peak comparison parameter allows the user to
assign more weight on the peak location (position) or
on the peak shape. The shape parameter is calculated
based on a curve regression and a peak size
parameter. By default, both location and shape are
accounted for evenly (50%). The peak comparison
parameter is only considered when Using
densitometric curves was checked in the Auto assign
reference bands dialog box (Figure 3-17).

Generally, the default settings perform well with most
fingerprint types. Default settings can be restored by
pressing <Reset to default>. Close the Alignment settings
dialog box with <OK>.

3.2.5.13 Select Using bands in the Auto assign reference
bands dialog box and press <OK>. Carefully inspect the
assignments made, and if some are incorrect, correct
them manually, as explained in 3.2.5.6 to 3.2.5.8.

3.2.5.14 Finally, when all assignments are made
correctly, select Normalization > Show normalized

view, or 4-==-|- .

NOTE: In case most or all of the patterns on a gel
contain one or more identical bands, such bands can be
used for internal alignment of the gel. The software
therefore creates an internal reference position which
is saved with the gel but is not part of the reference
system. An internal reference position can be created

position, or right-clicking on the band and Add
internal reference position. The program then asks
“Do you want to automatically search for this reference
band?”. If you answer <Yes>, it will try to find all the
correct assignments, but you can change or delete
assignments afterwards.

When the gel is in normalized view, a reliable way to
reveal remaining mismatches is by showing the distor-
tion bars: these bars indicate local deviations with
respect to the general shift of a reference pattern
compared to the reference positions. A too strong shift is
seen as a zone ranging from yellow over red to black,
whereas a too weak shift is indicated by a zone ranging
from bright blue over dark blue to black.

3.2.5.15 Show the distortion bars with Normalization >
Show distortion bars.

Slight transitions from bright yellow to bright blue are
normal, as long as the color does not change abruptly. In
the latter case, a wrong assignment was made. You can
correct the misalignment by assigning the correct band
manually and Normalization > Update normalization

or & . Alternatively, you can show back the original

view (3.2.5.11), assign the correct band manually, and
show the normalized view again (3.2.5.14). The Show
distortion bars setting (on or off) is stored along with

the fingerprint type.

NOTE: If the program has difficulties in assigning the
bands correctly, you can first make a few assignments
manually (for example, the first and the last band of the
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reference patterns), then display the normalized view
with Normalization > Show normalized view, or

the E;f button and then have the program find the

assignments automatically with the option Keep
existing assignments checked.

3.2.5.16 Save the normalized gel with File > Save (F2) or

=

3.2.5.17 It is possible to generate a text file or a printout
of the complete alignment of the gel, by selecting the
command File > Export report or File > Print report,
respectively.

The file lists all the reference bands defined in the refer-
ence system with their relative positions, and the corre-
sponding bands on each reference pattern, with the
absolute occurrence on the pattern in distance from the
start.

If you are going to use band-matching coefficients to
compare the patterns, you should read the next para-
graph (3.2.6), corresponding to the fourth phase in the
processing of a gel (see 3.2.2). If you are going to use a
curve-based coefficient, you can skip paragraph 3.2.6
and continue with 3.2.10.

3.2.6 Defining bands and quantification

In step 3 (Normalization), press . b, which brings

you to the fourth step: Defining bands and quantifica-
tion. This is the last step in processing a gel, which
involves defining bands and quantifying band areas
and/or volumes (see Figure 3-22).

3.2.6.1 Call the Fingerprint conversion settings dialog box

with Edit > Edit settings or L]l . The fourth tab,

Bands is shown, which allows you to enter the Band
search filters and the Quantification units (Figure 3-19).

The Band search filters involve a Minimum profiling
which is the elevation of the band with respect to the
surrounding background, also as percentage. The
minimal profiling is dependent on the OD range you
specified under Raw data (same dialog box, first tab). If,
for example, you increase the OD range, peaks will look
smaller on the densitometric profiles, and a smaller
minimum profiling will need to be set in order to find
the same number of bands. However, when Rel. to max.
val is checked, the minimal profiling, i.e. the minimal
height of the bands will be taken relative to the highest
band on that pattern. When patterns with different
intensities occur on the same gel, it is recommended to
enable this option. Along with the minimum profiling, it
is possible to specify a "Gray zone", also as a height
percentage. This gray zone specifies bands that will be

r 1
Fingerprint conversion settings Ié]

Raw data | Densitometric curves I Nomalization | Bands |

Band search fiters GQuantification
Minimum profiling:

5.0

Units

"Eray zone”
5.0

Minimum area:
0.00
Shoulder sensitivity:
0 =

-

[ oK ] I Cancel oply

e

Figure 3-19. The Fingerprint conversion settings
dialog box, Bands tab.

marked uncertain. In comparing two patterns, the soft-
ware will ignore all the positions in which one of the
patterns has an uncertain band. The percentage value
for the gray zone is added to the minimum profiling
value. To take the example of Figure 3-19, all bands with
a profiling of less than 5% are excluded; bands with a
profiling between 5% and 10% are marked uncertain,
and all bands with a profiling of more than 10% are
selected (see Figure 3-20).

100% = OD range or highest band
(with Rel. to max. val checked)

Bands are selected

10%
5%
0%

Bands are marked uncertain

"Gray zone" = 5% [

Min. profiling = 5% [ ] Bands are not selected

Figure 3-20. Understanding the meaning of the
“gray zone” of uncertain bands in relation to the
minimum profiling.

A Minimum area can also be specified, as percentage of
the total area of the pattern.

A more advanced tool based on deconvolution algo-
rithms, Shoulder sensitivity, allows shoulders without a
local maximum as well as doublets of bands with one
maximum to be found. If you want to use the shoulder
sensitivity feature, we recommend to start with a sensi-
tivity of 5, but optimal parameters may depend on the
type of gels analyzed.
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3.2.6.2 Change Minimal profiling to adjust the minimal
peak height (in percent of the highest peak of the
pattern), and/or Minimal area to adjust the minimal
area, in percent of the total area of the pattern. Usually,
setting 5% minimal profiling will be convenient,
whereas the minimal area can be left zero in most cases.
The present example however, requires a higher
minimal profiling (e.g. 10%). Optionally, you can enter a
percentage for uncertain bands (gray zone). As an
example to see what happens, enter 5%. Click Relative
to max. value of lane. Specify a Shoulder sensitivity
only if you want to allow the program to find band
doublets and bands on shoulders (sensitivity of 5 should
be fine for most gels).

3.2.6.3 Press <OK> to accept the settings.

3.2.6.4 Select Bands > Auto search bands or ﬂ to
find bands on all the patterns.

Before actually defining the bands on the patterns, the
software displays a preview window (Figure 3-21). This
preview shows the first pattern on the gel with its curve
and gelstrip. Press the <Preview> button to see what
bands the program finds using the current settings. A
pink mask shows the threshold level based upon both
the minimal profiling and the minimal area (if set). Only
bands that exceed the threshold will be selected. If inap-
propriate, the settings can be changed in this preview
window. The sensitivity of this search depends on the
band search settings: if too many (false) peaks are found,
or if real bands are undetected, you can change the
search sensitivity using the band search filters as
described above.

In addition, a blue mask shows the threshold level for
bands that will be found as uncertain (gray zone). All
bands exceeding the pink mask but not exceeding the
blue mask will become uncertain bands.

In the Band search preview window, the currently selected
pattern is shown and indicated in the status bar
(bottom). To scroll through other patterns in the
preview, press the < or > button (left and right from the
curve).

You can search for bands on an individual lane by
pressing <Search on this lane>, or on all lanes of the gel
at once by pressing <Search on all lanes>.

3.2.6.5 Press <Search on all lanes> to start the search on
the full gel.

NOTE: If bands were already defined on the gel, the
program will now ask "There are already some
bands defined on the gel. Do you want to keep
existing bands?". If you answer <No>, the existing
bands will be deleted before the program starts a new
search. By answering <Yes>, you can change the
search settings and start a new search while any work
done previously is preserved.

Bands that were found are marked with a green hori-
zontal line, whereas uncertain bands are marked with a
small green ellipse (see magnification in Figure 3-22).

3.2.6.6 Add a band with Bands > Add new band, the
ENTER key, or CTRL + left-click.

Band search Iﬁ

in. Profiing  "Gray zone'' Mirn. area Shoulder sens. & carch on ol langs

00m;m oz 5.00 e 0.0 4 0=

. | Presvigw | [ Cancel ] [ Search on this lane ]

Rielative to max. value of lane

< *

i I 1 l 1l ‘ n 1 |
_ I._ane1. o o ' ' o o Values are shown on log scale _

Figure 3-21. Band search preview window.
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NOTES:

(1) The cursor automatically jumps to the closest peak;
to avoid this, hold down the TAB key while clicking on a
band.

(2) When there is evidence of a double band at a certain
position, you can add a band over an existing one
(3.2.6.6). Double bands (or multiplets) are indicated by
outwards pointing arrows on the band marker:

~*s=%  Double uncertain bands are marked with a

filled ellipse instead of an open ellipse. The clustering
and identification functions using band based similarity
coefficients (4.1.9) support the existence of double
overlapping bands. For example, two patterns, having a
single band and a double band, respectively, at the same
position will be treated as having one matching and one
unmatched band. Two patterns, each having a double
band at the same position, will be treated as having two
matching bands.

3.2.6.7 Hold the SHIFT key and drag the mouse pointer
holding the left mouse button to select a group of bands.

3.2.6.8 Press the DEL key or Bands > Delete selected
band(s) to delete all selected bands.

3.2.6.9 Select a band and Bands > Mark band(s) as
uncertain (or press F5).

3.2.6.10 With Bands > Mark band(s) as certain (or press
F6), the band is marked again as certain.

3.2.7 Advanced band search using size-
dependent threshold

In many electrophoresis systems, staining intensity of
the bands is dependent on the size of the molecules. In
DNA patterns stained with ethidium bromide for
example (e.g. Pulsed-Field Gel Electrophoresis, PFGE),
larger DNA molecules can capture many more ethidium
bromide molecules than small DNA molecules,
resulting in large size bands to appear much stronger
than small size bands.

In other electrophoresis systems, the definition of the
bands (sharpness) might depend on the size, which can
also result in apparent different height depending on the
position on the pattern.

In such systems, a method that uses a single threshold
parameter for finding bands on the patterns (i.e. the
minimum profiling) might not work well: in case of
PFGE for example, in the high molecular weight zone it
might detect spots and irrelevant fragments whereas in
the low molecular weight zone real bands might remain
undetected.

In order to provide a more accurate band search for
patterns with systematic dependence of intensity
according to the position, InfoQuest FP provides a way
to calculate a regression that reflects the average peak
intensity for every position on the patterns in a given
fingerprint type. The only requirement for this method
is that a sufficient number of gels already needs to be
processed, with the bands defined appropriately, before
the regression can be calculated. The user can make a

.
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Figure 3-22. The Fingerprint data editor window. Step 4. Bands.
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selection of entries from the database, and based upon
that selection and the bands they contain in the finger-
print type, the regression is established.

To obtain the regression, we proceed as follows.

3.27.10pen DemoBase in the InfoQuest FP main
window.

3.2.7.2 Select Edit > Search entries or press F3 or 4 .

This pops up the Entry search dialog box (see 2.2.8 for
detailed explanation on search and select functions).

3.2.7.3 In the Entry search dialog box, check RFLP1 and
press <Search>. All entries having a pattern of RFLP1
associated are now selected in the database, which is
visible as a colored arrow left from the entry fields (see
2.2.8).

3.2.7.4 In the Experiments panel, double-click on RFLP1
to open the Fingerprint type window.

3.2.7.5 In the Fingerprint type window, select Settings >
Create peak intensity profile. This pops up the Peak
intensity profile window, a plot of all intensities of the
selected patterns in function of the position on the
pattern (Figure 3-23).

3.2.7.6 Initially, the threshold factor is a flat line at 1.0.
By pressing <Calculate from peaks>, a non-linear
regression is automatically calculated from the scatter
plot (Figure 3-23).

3.2.7.7 The regression line contains 5 nodes, of which the
position can be changed independently by the user. To

change a node’s position, click and hold the left mouse
button and move the node to the desired position.

3.2.7.8 The regression can be reset to a flat line using the
<Reset> button. To confirm and save the regression,
press <OK>.

The regression can be edited anytime later by opening
the Peak intensity profile window again (3.2.7.5). As a
result of creating a peak intensity regression curve, the
minimum profiling threshold (3.2.6.2) will be dependent
on the curve. The value entered for the minimum
profiling will correspond to the highest value on the
intensity profile regression curve (the outermost left
point in Figure 3-23). Therefore, after creating an inten-
sity profile regression, you may have to increase the
minimum profiling setting to find the bands optimally:
noise and irrelevant peaks will be filtered out in the high
intensity areas whereas faint bands will still be detected
in the low intensity areas.

3.2.8 Quantification of bands

The right panel in the fourth step of the Fingerprint data
editor window shows the densitometric curve of the
selected pattern. For each band found, the program
automatically calculates a best-fitting Gaussian curve,
which makes more reliable quantification possible.

3.2.8.1 Select a band on a pattern.

3.2.8.2 Show rescaled curves with Edit > Rescale curves.

~
Peak intensity profile ﬁ
3.0
.
-
25
#
-
- : *
20 Tt ¥
S . %
& :
+ + *
S o T §
15 + +
* G -
4, F o *
R £ N -
% c o ME - -
P R . ¢
10 » % 1
: A . .3 :
o v 3 ]
T - S A *
S + FER h .
05 * hd
° FERNEN | i o %,
S 4 N 3 &
s LR BRA :;;
i
+ +4
0.0
0 20 40 60 80 100
| Calculate from peaks | | Reset | | Ok | | Cancel |

Figure 3-23. The Peak intensity profile window with peak intensity regression curve.
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3.2.8.3 Zoom in on the band by pressing . _#  repeat-

edly or use the zoom slider (see 1.6.7 for instructions on
the use of zoom sliders). Figure 3-24 shows a strongly
zoomed band with its densitometric representation and
the Gaussian fit (red). The blue points are dragging
nodes where you can change the position and the shape
of the Gaussian fit for each band separately.

el

Figure 3-24. Zoomed band with its densitometric
curve and best-fitting Gaussian approach.

3.2.8.4 Save the gel with File > Save (F2) or | |4 .

3.2.8.5 It is possible to generate a text file or a printout of
the complete band information of the gel, by selecting
the command File > Export report or File > Print report,
respectively.

The file lists all the bands defined for each pattern with
their normalized relative positions, the metrics (e.g.
molecular weight), the height, and relative one-dimen-
sional surface, as calculated by Gaussian fit.

Once bands are defined, two-dimensional quantification
is done as follows.

3.2.8.6 Bring the window in Quantification mode with

a or Quantification > Band quantification. The

—

quantification button now shows as | & | and two

additional band quantification buttons are shown.

3.2.8.7 To find the surfaces (contours) of the bands, use

Quantification > Search all surfaces or jm.g .

If you have added a band later, you can search the
surface of that band alone with Quantification > Search
surface of band.

When the contours are found, the program shows for
each selected band its volume in the status bar: the sum
of the densitometric values within the contour.

3.2.8.8 To change the contour of a band manually, first
select the band and zoom in heavily (3.2.8.1 and 3.2.8.3).

3.2.8.9 Hold the CTRL key and drag the mouse (holding
the left button) to correct the upper and lower contours.

3.2.8.10 For known reference bands, you can enter a
concentration value by selecting the band and Quantifi-
cation > Assign value (or from the floating menu that
appears by right-clicking, or just double-click on the

band). Known reference bands are marked with 3.

3.2.8.11 Once multiple reference bands are assigned
their concentrations, a regression to determine each
unknown band concentration is calculated by selecting
Quantification > Calculate concentrations.

The Band quantification window (Figure 3-25) shows the
real concentration in function of the band volumes,
using cubic spline regression functions.

@ Quantification SN0 X
File Window
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Figure 3-25. Band quantification window:
concentration in function of known band volumes.

3.2.8.12 Save the gel with File > Save (F2) or | k=] in

order to store the quantification data.

3.2.8.13 It is possible to generate a text file or a printout
of the complete two-dimensional band information of
the gel, by selecting the command File > Export report
or File > Print report, respectively.

The file lists all the bands defined for each pattern with
their normalized relative positions, the absolute volume,
and if regression is done, the relative volume as deter-
mined by the calibration bands.

We are now at a point that we can discuss the func-
tioning of the reference system. We will explain how to
calculate molecular weights for the fingerprint type and
how to link a standard pattern to the fingerprint type.

3.2.8.14 Exit the Fingerprint data editor window: File >
Exit.
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The program asks “Settings have been changed. Do you
want to use the current settings as new defaults?”. This
question is asked when changes have been made to the
fingerprint type-related settings, for example the
gelstrip thickness, the rolling disk size, etc. If you
answer <Yes>, the settings used for this gel will be saved
in the fingerprint type’s settings, and all new gels will be
processed using the same settings.

3.2.8.15 Answer <Yes> to save the changes made into the
fingerprint type settings.

NOTE: Answering <Yes> to the above question has the
same effect as the menu function Edit > Save as
default settings in the Fingerprint data editor
window. Conversely, the current default settings can be
copied to the current gel with Edit > Load default
settings.

3.2.9 Editing the fingerprint type settings

To show that the reference system is now defined for
our gel type RFLP, we will open the Fingerprint type
window.

3.2.9.1 In the InfoQuest FP main window, select RFLP in
the Experiments panel (see Figure 1-15). Double-click on
RFLP, or select Experiments > Edit experiment type in
the main menu. This opens the Fingerprint type window
(Figure 3-26).

3.29.2The Fingerprint type window allows you to
change all settings which we have defined when
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Figure 3-26. The Fingerprint type window; Standard
is not yet defined.

creating the fingerprint type, and when processing the

first gel with Settings > General settings or | L] .

One setting which we have not discussed during the
normalization of the example gel is the Normalization
tab. This tab shows the Resolution of normalized tracks
as only setting. In reality, the program always stores the
real length of the raw patterns. For display purposes
however, the program converts the tracks to the same
length at real-time, so that the gel strips are properly
aligned to each other. For comparison of patterns by
means of the Pearson product-moment correlation, the
densitometric curves also need to be of the same length.
Thus, the resolution value only influences two features:
the length of the patterns shown on the screen, and the
length (resolution, number of points) of the densito-
metric curves to be compared by the Pearson product-
moment correlation coefficient. By default, the program
uses 600 as resolution, but when you normalize the first
gel, the program automatically uses the average track
length for that gel as the new resolution value. Whenever
you save the gel, and the value differs more than 50%
from the default value, InfoQuest FP will ask you to
copy the resolution of the current gel to the default for
the fingerprint type (see 3.2.3.13). Another option is
Bypass normalization. You can use this option to have
the program process the densitometric curves of the
tracks without any change. This option is only useful to
import patterns in InfoQuest FP that are already normal-
ized, and for which you want the values of the densito-
metric curves to remain exactly the same after the
normalization process.

The default brightness and contrast setting can be

changed with Layout > Brightness & contrast or | Ml ,

and the quantification settings with Settings > Compar-

ative quantification or .iJﬁ:'E . Further settings include

the comparison settings, and the position tolerance
settings, which will be discussed later.

The Fingerprint type window shows the defined refer-
ence positions in relation to the distance on the pattern
(in percentage), and calls this reference system RO1.
Other reference systems (if created automatically) will
be called R02, R03 etc. Currently, R0O1 is shown in red
because it is the active reference system.

In this window, the panel for the Standard is still blank:
the fingerprint type still misses a standard pattern. The
standard pattern actually has no essential contribution
to the normalization; it is only intended to show a
normalized reference pattern next to the reference posi-
tions, in order to make visual assignment of bands to the
reference positions easier. Another feature for which the
standard is required is the automated normalization by
pattern recognition. This algorithm requires a curve of a
normalized reference pattern to be present in order to be
able to align other reference patterns to it.

Now, link a standard to the fingerprint type as follows:
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Figure 3-27. The Fingerprint entry file window.

3.2.9.3 Close the Fingerprint type window for now (File >
Exit).

3.2.9.4 Select the gel file in the Experiment files panel ()
and choose File > Open experiment file (entries) from

the main menu or press A in the toolbar of the panel.

This opens the Fingerprint entry file window, listing the
lanes defined for the example gel (Figure 3-27).

These lanes are not linked to database entries yet. A link
arrow ﬂ for each lane allows you to link a lane to a
database entry, by clicking on the arrow and dragging it
onto a database entry, and then releasing the mouse
button. When the experiment is linked, its link arrow is
purple: ﬂ The window also shows the Fingerprint type
of the gel, the reference system according to which the gel

is normalized, and the reference positions of this reference
system.

3.29.51In the InfoQuest FP main window, add a new
database entry with Database > Add new entries (see
221.3t0221.4).

3.2.9.6 Edit the new entry’s information fields (see 2.2.3.1
to 2.2.3.2) and enter STANDARD as genus name.

3.2.9.7 Drag the link arrow of lane 9 to the new database
entry 'STANDARD': pattern 9 is now linked to this data-
base entry.

3.2.9.8 In the Fingerprint entry file window, select the lane
marked as STANDARD and choose Database > Set lane
as standard. The program will ask a confirmation.

Alternatively, the standard can also be assigned using a
drag-and-drop operation from the Fingerprint type
window, as follows:

3.2.9.9 Close the Fingerprint entry file window with File >
Exit.

3.29.10In the InfoQuest FP main window, open the
Fingerprint type window again for RFLP (3.2.9.1).

3.2.9.11 Link a reference lane (for example lane 9) to the
fingerprint type by dragging the ﬂ button to the data-
base entry STANDARD.

The standard pattern is now displayed in the standard
panel next to the reference positions, and the database
entry key of the standard is indicated next to the link
arrow (Figure 3-28). From this point on, all further gels
that are normalized will display the standard pattern
left from the gel panel in the normalization step. This
makes manual association of peaks easier and allows
automated alignment using curve matching.

NOTE: The choice of a standard has no influence on the
normalization process, since it is only used as a visual
aid. One can change the standard pattern at any time
later on, e.g. if another reference pattern appears to be
more suitable for this purpose.

The molecular sizes of the bands are not calculated within
a particular gel file, but for a whole reference system.
This means that, once you have created a reference
system and normalized one gel, you can define the
molecular size regression for all further gels that will be
normalized using the same reference system.

3.2.9.12 In the Fingerprint type window for RFLP, call
Settings > Edit reference system (or double-click in the
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Figure 3-28. The Fingerprint type window; Standard
is defined.

RO1 panel). This pops up the Reference system window
for fingerprint type RFLP (Figure 3-29).

from. The message “Could not calculate calibration curve.
Not enough markers” is displayed.

3.29.13 You can add the markers manually (Metrics >
Add marker), but if you have entered the molecular
weights as names for the reference positions (see 3.2.5.4
and 3.2.5.5), the obvious solution is to copy these molec-
ular weights: Metrics > Copy markers from reference
system.

The result is a regression curve, shown in Figure 3-29.
As regression function, you can choose between a first
degree, third degree, cubic spline, and pole fit, and each
of these functions can be combined with a logarithmic
dependence.

3.2.9.14 For this example, choose Metrics > Cubic spline
fit with Logarithmic Dependence.

3.2.9.15 Choose a unit with Metric > Assign unit, and
enter bp (base pairs).

3.2.9.16 Close the Reference system window, and close the
Fingerprint type window.

NOTE: The Band classes panel in the Fingerprint

type window (displayed as a tab in Figure 3-28) will be
discussed in .

3.2.10 Adding gel lanes to the database

-
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Figure 3-29. The Reference system window, showing
molecular weight regression and remapping
function to the active reference system (if
different).

Initially, the regression cannot be calculated, since the
program does not know where to take the marker points

In paragraph , we have seen how entries are added to
the database. Once these entries are defined in the data-
base, it is easy to link the experiments, which are gel
lanes in this case, to the corresponding entries. We have
done so with the STANDARD lane, explained in the
previous paragraph. In summary, adding lanes to the
database and linking experiments to them works as
follows:

3.2.10.1 Select Database > Add new entries or |__ﬂ- in
the toolbar.

3.2.10.2 Enter the number of entries you want to create,
e.g. 1, and press <OK>.

The database now lists one more entry with a unique
key automatically assigned by the software.

3.2.10.3 Select the gel file in the Experiment files panel ()
and choose File > Open experiment file (entries) from
the main menu or press A in the toolbar of the Experi-

ment files panel.

This opens the Fingerprint entry file window, listing the
lanes defined for the example gel (Figure 3-27).

These lanes are not linked to database entries yet. A link

arrow ﬂ for each lane allows you to link a lane to a
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database entry, by clicking on the arrow and dragging it
onto a database entry, and then releasing the mouse
button. When the experiment is linked, its link arrow is

purple: ﬂ

3.2.10.4 Drag the link arrow of lane 2 (lane 1 is a refer-
ence) to the new database entry: as soon as you pass
over a database entry, the cursor shape changes into

Nl

3.2.10.5 Release the mouse button on the above created
database entry; pattern 2 is now linked to this database
entry, and its arrow in the Fingerprint entry file window

has become purple ﬂ instead of gray ﬂ

The corresponding menu command is Database > Link

lane ( ‘E ). The program asks you to enter the key of

the database entry to which the experiment is to be
linked.

NOTES:

(1) If you try to link a lane to an entry which already
has a lane of the same experiment type linked to it, the
program will ask whether you want to create a
duplicate key for this entry. This feature is very
useful in case you want to define experiments that are
run in duplicate for one or more organisms. Rather than
overwriting the first entry or disregarding duplicate
entries, InfoQuest FP automatically considers them as
duplicates and assigns an extension /#x to such
duplicates. In case for a given entry a duplicate already
exists (after import of another experiment), InfoQuest
FP will automatically fill such existing duplicates that
are still empty for the experiment type that is being
imported. Database fields are automatically taken over
from the "master" entry, ie. the entry without
extension. If the database fields from the "master" entry
are changed, the /#x duplicates are automatically
changed accordingly.

(2) If you enter an entry key which does not already
exist, the program asks whether you want to create an
entry with that key.

As soon as an experiment is linked to a database entry,
the Experiment presence panel (see Figure 1-15) shows a
colored dot for the experiment of this entry.

3.2.10.6 You can click on such a colored dot, which pops
up the Experiment card for that experiment (see 3.8.2).

3.2.10.7 You can edit the information fields for this entry
in several places: directly in the database (see 2.2.3.1 to
2.2.3.2), but also e.g. in the Fingerprint entry file window
or in the Comparison window. In all cases, double-
clicking on the entry calls the corresponding Entry edit
window and clicking twice on the same information
field enables direct editing.

If no database entries are defined for the current gel
lanes, you can have the program create new entries and
link the gel lanes automatically in a very simple way:

3.2.10.8 In the Fingerprint entry file window, select Data-

base > Add all lanes to database (| ;jzd ). All lanes that

were not linked yet, will be added as new entries to the
database, with the gel lanes linked.

NOTE: In some cases, a gel can be composed of patterns
belonging to different fingerprint types. For example, if
you are running digests by three different restriction
enzymes for the same set of organisms, for some
remaining entries, you may want to run all three
restriction enzyme digests on the same gel. In this case,
you should process the gel according to one of the
fingerprint types, and then, in the Fingerprint entry
file window, select a lane that belongs to another
fingerprint  type and Database > Change
fingerprint type of lane. A condition for this feature
to work is that both fingerprint types are based upon the
same reference system (the same set of reference
markers, defined consistently using the same names). If
the reference system for both fingerprint types is not the
same, the software can still use the molecular weight
calibration curves as a basis for conversion, if these are
defined.

If you do not wish to add all lanes to the database, you
can select individual lanes, and use the menu command

Database > Add lane to database ( QJ-I- ).

You can unlink a gel lane from the database using Data-

base > Remowve link ( iJ- ). All entries from the gel are

unlinked at once using Database > Remove all links.

3.2.11 Adding information to fingerprint
files and fingerprint lanes

In InfoQuest FP, it is possible to assign information
fields to fingerprint files in an easy way. This is useful to
store information such as gel processing parameters,
person who ran the gel, etc.

3.2.11.1 Right-click in the information fields header of
the Fingerprint files panel.

3.2.11.2 From the floating menu, select Add new infor-
mation field (see Figure 3-30).

3.2.11.3 Enter a name for the new information field (e.g.
“Done by”) and press <OK>.

The newly created information field is added in the
information fields header. Clicking twice in an informa-
tion field enables editing.
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In addition to fingerprint file (i.e. gel-) specific informa-
tion, it is possible to store information specific to indi-
vidual fingerprint lanes. Recording lane-specific
information could be useful e.g. to comment on PCR
(RAPD, AFLP) or restriction digest (RFLP) efficiency of
individual reactions. This feature is only accessible
when working with a connected database (see section
2.3).

3.2.11.4 Double-click on the fingerprint file to open the
Fingerprint file window.

3.2.11.5 Right-click in the information fields header of
the Fingerprint information panel and select Add finger-
print information field from the floating menu (or select
File > Add fingerprint information field from the menu).

3.2.11.6 Enter a name for the new fingerprint lane infor-
mation field (e.g. “Comment”).

The information field is added in the Fingerprint informa-
tion panel. Clicking twice in the information field
enables editing.

3.2.11.7 The lane information can also be visualized and
edited from the Experiment card (Figure 3-84), by clicking
the right mouse button inside the gelstrip window and
selecting Fingerprint information fields in the floating
menu that pops up.

3.2.11.8 Fingerprint lane fields can also be used in the
Advanced query tool (see 2.2.9), using the search option
<Fingerprint field>. This search option is only available
if fingerprint lane information fields are defined. The
first time after defining fingerprint fields, you will have
to restart the program in order make the button <Finger-
print field> available in the advanced query tool.

3.2.12 Superimposed normalization
based on internal reference patterns

This paragraph describes how to normalize patterns
based upon “inline” reference patterns, i.e. reference
patterns that are loaded in each lane, but that are
revealed using a different color dye or hybridization
probe. Examples within this category are (1) multi-
channel automated sequencer chromatograms, such as
the AFLP experiment in the example database
DemoBase and (2) RFLP gels that contain internal refer-

ence patterns which are visualized using a different
color dye or hybridization probe.

In case (1), a special import program, CrvConv is
required to convert the multichannel sample chromato-
gram files into the InfoQuest FP curve format. It can
read chromatogram files from ABI, Beckman, and
Amersham MegaBace. CrvConv splits the multichannel
sample files into separate gel files for each available
channel (color). Logically, the separate gels all contain
the same lanes at the same position. One of the gels
contains the internal reference patterns, whereas the
other gel (or gels) contain the real data samples, to be
normalized according to the reference patterns. The aim
is to normalize the obtained reference gel, and to super-
impose the normalization on the other gel(s). The only
difference with TIFF files is that there are no two-dimen-
sional gelstrips available for the sequencer patterns.
InfoQuest FP creates reconstructed gelstrips instead. A
non-reference gel (i.e. a real data gel) is normalized by
first normalizing the reference gel (i.e. the gel containing
the internal reference patterns), and then copying the
normalization of the reference gel to the data gel. This
can be done easily by simply linking the data gel(s) to
the corresponding reference gel: each data gel is auto-
matically updated when anything in the conversion and
normalization of the reference gel is changed.

In case (2), the conversion from the sequencer sample
files is not needed, but on the other hand, an initial
alignment between the images of the reference gel and
the data gel is needed, since both images are usually not
scanned in exactly the same position. The further steps
are the same as for the automated sequencer gels: A
non-reference gel (i.e. a real data gel) is normalized by
first normalizing the reference gel (i.e. the gel containing
the internal reference patterns), and then copying the
normalization of the reference gel to the data gel, or
linking the data gel to the reference gel.

A. Multichannel sequencer gels

3.2.12.1 Create a new database (see 1.5.2).

A set of example files together composing one gel can be
found on the CD-ROM in the Sample and Tutorial
data\ AB sequencer trace files directory. The same files
are also available from the download page of the
website (www.bio-rad.com/softwaredownloads). We
are going to import these Applied BioSystems files in
our database.

F::

L= A X 0

Name Created Modified Location
Gel 01  2007-06-01 12h24m23s 2007-06-01 18h20m26= Shared

Arrange files by field
Add new information field...

Remave information field...

Figure 3-30. Adding information fields in the Fingerprint files panel.
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In order to import chromatogram files from Applied
BioSystems, Beckman, and Amersham MegaBace via the
CrvConv program, the Import plugin needs to be
installed.

3.2.12.2 Install the Import plugin (see paragraph 1.5.3
for more information).

3.2.12.3 Choose File > Import > Import Fingerprint files
from Automated Sequencers.

A dialog box pops up, listing two different import
options:

*If you are importing Applied BioSystems sequencer
files into a connected database (both conditions
should be met), you can select Use automated import
for AB files only. With this option checked, InfoQuest
FP imports Applied BioSystems chromatogram files
without opening the CrvConv program.

*If you want to import other types of sequencer files
and/or work in a local database, you should check
Open Curve Converter (all formats). This option
opens the CrvConv program to import your
chromatogram files in the InfoQuest FP software.
Applied BioSystems, Beckman, and Amersham
MegaBace chromatogram files are supported.

Import method &J

@ Use automated import for AB files only

Open Curve Converter (all formats )

QK

e

Figure 3-31. Two import methods for the import of
multichannel chromatogram files.

More information about the automated import of AB
files can be found in the separate Import plugin manual.
A pdf version of this manual becomes available when
you click on <Manual> in the Plugin installation toolbox
(Figure 1-3).

3.2.12.4 Check Open Curve Convertor (all formats) and
press <OK>. The CrvConv window opens.

3.2.12.5 Open the sample chromatogram files in the
CrvConv window with File > Import curves from file. A
set of example files can be found on the CD-ROM in the
Sample and Tutorial data\AB sequencer trace files
directory. Alternatively, download the data from the
website and browse to the unzipped folder. Select all
files.

3.2.12.6 The program may produce a warning that the
curve order is not specified, and that the default setting
CTAG will be used. If you want to change the colors for
the curves, you can use View > Customize colors.

3.2.12.7 If necessary, you can change the order of the
lanes with Edit > Mowve curve up and Edit > Move curve
down, or using CTRL+Up or CTRL+Down on the
keyboard.

3.2.12.8 You can remove lanes if necessary with Edit >
Remowve curve (shortcut is DEL on the keyboard).

3.2.12.9 Select File > Export curves to save the curve gel
files. Navigate to a directory on your hard drive, enter a
name (e.g. ABIGel01) and press <Save>.

3.2.12.10 The program now asks "Do you want to
reverse the curves?". If you know the top of the lanes is
at the end of the curves, press <Reverse>, otherwise,
press <Don't reverse>.

The program adds a number 01, 02, 03, 04 (the program
supports up to 8 channels per lane) to each gel,
depending on the color, and adds the extension .CRV to
each gel.

3.2.12.11 In the InfoQuest FP main window, create a new
fingerprint type (3.2.1), e.g. ABI, specifying Densito-
metric curves when the wizard asks “What kind of
fingerprint type do you have?” .

3.2.12.12 Specify 12-bit OD range (4,096 gray levels) and
leave the other settings unaltered.

When finished, the new fingerprint type ABI is listed in
the Experiments panel. In a next step we are going to
import the curve files.

3.2.12.13 Click the | [ag# @ button in the Experiment files

panel or select File > Add new experiment file in the Info-
Quest FP main window.

3.212.14 In the Import fingerprint file window, select
Curuve files as type of files and navigate to the path where
the curve files are stored (see 3.2.12.9). Select a curve file
(e.g. ABIGel01_xx) and press <Open>.

3.2.12.15 Repeat the previous step for the second curve
file.

Two files are now listed in the Files panel. First we are
going to process the reference file and then the data
file(s).

3.2.12.16 Open the reference gel with File > Open experi-
ment file (data), and assign it to fingerprint type ABI.

The gel with the reference patterns is the gel containing
13 bands per lane. If you have opened the data gel and
not the reference gel, close the window and repeat the
previous step for the other gel.

It may be necessary to adjust the brightness and contrast
(Edit > Change brightness & contrast), by enabling the
Dynamical preview and slowly moving down the
Maximum value until the darkest bands are (nearly)
black.
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3.2.12.17 Select Lanes > Auto search lanes or |34, to let
the program automatically find the lanes.
You will notice that some setting options, applicable for

TIFF files, are not available here: e.g. Gelstrip thickness
and Number of nodes.

P . This

3.2.12.18 Move on to the next step with

shows the densitometric curves.

Here again, Averaging thickness and Number of nodes
do not apply. You may want to adjust the background
subtraction and the filtering as described in 3.2.2.

3.2.12.19 Move on to the Normalization step | }

3.212.20 Locate a suitable standard, place the gel in

Normalized view l-;;f , and define the reference bands

(see 3.2.5.4). The example uses the reference mix from
ABI, containing 13 bands with known molecular weight.

3.2.12.21 Select References > Use all lanes as reference
lanes to mark all 16 lanes as Reference lane, and align
the bands with Normalization > Auto assign bands or

press g .

3.2.12.22 Update the normalization with &  and save

the normalized reference gel.

3.2.12.23 Select the second gel, the gel containing the
data, with File > Open experiment file (data), and assign
it to fingerprint type ABI.

3.212.24 Link this gel to the reference gel with the
command File > Link to reference gel and enter the
name of the reference gel in the dialog box that pops up.

NOTE: If the reference gel is selected in the
Experiment files panel, the name of the reference gel is
automatically shown in the dialog box.

The tracking info, curve settings, and alignment of the
reference gel are now automatically superimposed to
the data gel. You can run through the different steps till
you reach the normalization step: the alignments as
obtained in the reference gel are shown. If you wish, you
can show the normalized view before you move to the
last step, i.e. defining bands.

3.2.12.25 Whenever needed, you can pop up a reference
gel to which a data gel is linked with File > Open refer-
ence gel.

3.2.12.26 If you have made changes to the reference gel
without saving them, you can update the changes to the
data gel with File > Update linked information. Once

you save the changes to the reference gel, the data gel(s)
are updated automatically.

More information on the processing of the gels can be
found in paragraph 3.2.6 and Section 4.1 - 4.2.

B. RFLP gel scans containing internal
markers

The way of processing the gels is similar as described for
the multichannel files, except that we start from two
independent TIFF files here. An absolute condition is
that the two TIFF files, containing the references and the
data lanes respectively, have exactly the same resolution
(dpi). If the images are shifted or rotated, they can be
aligned to each other by applying two or more marker
points to the gel. These marker points will be visible on
the TIFF files, and the software allows such markers to
be used to align the images.

3.2.12.27 Open the TIFF image of the reference gel and
assign it to a fingerprint type.

If the reference gel and the data gel need to be aligned to
each other, you should define marker points as follows:

3.2.12.28 In the first step (1. Strips), select Lanes > Add
marker point and click on the first marker point of the

gel.

3.2.12.29 Repeat the same action for the other marker
points.

At least two marker points should be present before the
program can copy the geometry from one gel to another.

If the TIFF images are already aligned (for example,
when different fluorescent markers are used in the same
gel, which are visualized at the same time), you should
not add marker points.

3.2.12.30 Proceed with the full normalization of the
reference gel as described in 3.2.2. Save the file.

3.2.12.31 Open the data gel and assign it to the same
fingerprint type.

3.212.32 Link this gel to the reference gel with the
command File > Link to reference gel and enter the
name of the reference gel in the dialog box that pops up.

NOTE: If the reference gel is selected in the
Experiment files panel, the name of the reference gel is
automatically shown in the dialog box.

The tracking info, curve settings and alignment of the
reference gel are now automatically superimposed on
the data gel. In the second step (2. Curves), it is still
possible to adjust the position of the track splines indi-
vidually, or to add nodes and distort the curves where
necessary. You can run through the different steps till
you reach the normalization step: the alignments as
obtained in the reference gel are shown. If you wish, you
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can show the normalized view before you move to the
last step, i.e. defining bands.

3.2.12.33 Whenever needed, you can pop up the refer-
ence gel to which a data gel is linked with File > Open
reference gel.

3.2.12.34 If you have made changes to the reference gel
without saving them, you can update the changes to the
data gel with File > Update linked information. Once
you save the changes to the reference gel, the data gel(s)
are updated automatically.

NOTE: It is also possible to copy the geometry and
normalization from one gel to another without linking
them. In the reference gel, go back to the first step (1.

Strips) with 4  and select Lanes > Copy

geometry. In the data gel, use Lanes > Paste
geometry fo copy the gelstrip definition from the
reference gel. The normalization from the reference gel
is copied with References > Copy normalization
and References > Paste normalization in the
normalization step. This approach may offer additional
flexibility in special cases, but is not generally
recommended.

3.2.13 Import of molecular size tables as
fingerprint type

InfoQuest FP allows the input of band size and band
position tables, and reconstruct fingerprints of these,
based upon the size and the amplitude (area or height)
of the peaks.

3.213.1 In the Example database, create a new finger-
print type AB-Genescan. Leave every setting as default
except in the second step, where you should specify
Densitometric curves and 12-bit (4096 values).

We will now create a new reference system to allow the
import of an AB Genescan table, part of which is shown
in Figure 3-32. The whole file (5 patterns) can be found
in the Sample and Tutorial data\Sample text files for
import directory on the installation CD-ROM as
Genescan.txt. This text file is also available from the
download page of the website (www.bio-rad.com/soft-
waredownloads). There are two possible approaches to
create a new reference system:

*Enter positions on the gel (running distances) and the
corresponding band sizes. Based upon the positions
and the corresponding sizes, the program is able to
establish a regression curve, upon which all imported
bands can be mapped. This option is particularly
suitable when you know the exact positions of the size
markers in a gel system, and you want to reproduce
the real regression exactly.

* Allow the program to create its own regression curve
between a defined maximum and minimum

molecular weight, so that it can map the imported
bands on this synthetic regression curve. This method
is useful if you want to import band tables of which
you know nothing else than the sizes.

We will focus on the example Genescan file
Genescan.txt to apply both methods. The file format
contains a column with the sample number, a comma
and then the band number (Figure 3-32), next is a
column with the running time, next is the size in base
pairs, then the height, the volume, and the running time
again.

Option 1: Composing a regression curve by
entering positions and sizes.

The running distance needed by InfoQuest FP is recip-
rocal to the running time given in the Genescan file
(second column). Therefore, we will calculate the recip-
rocal value of the running time, keeping in mind that
this value should never exceed 100%. Thus in order to
calculate a running distance of a band (RD), we look for
the lowest running time (RT,;,) in the file (highest
running distance), divide this number by the actual
running time (RT) of that band and multiply by 100 to
have it in percent:

%RD = RT,;,,/ RTx100

In the example, RT,;, = 30. For the reference lane 17B,

this yields the extra column under the running time
column (Figure 3-32).

Based upon this running distance in percent and the

band sizes, we can create a realistic regression curve
according to the first approach described above.

Sample & Running Sizeinbp Height Volume

band no. time

17B,1 33.00 60.47 228 929 330
17B,2 34.60 67.53 201 815 346
17B,3 43.30 106.02 113 855 433
17B,4 52.90 146.14 381 1908 529
17B,5 88.20 298.95 131 690 882
17B,6 89.00 302.68 1425 7821 890
17B,7 155.40 709.46 304 1800 1554
17B,8 158.50 736.00 182 966 1585
17B,9 165.10 796.02 121 713 1651

w
IS
NOW-TJOJw-Jw©

Figure 3-32. Lane in an AB Genescan table and
conversion of running distances to InfoQuest FP
positions.
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Figure 3-33. Defining a new reference system based
upon known band positions and sizes.

3.2.13.2 In the Fingerprint type window, select Settings >
New reference system (positions).

The input box shown in Figure 3-33 allows all known
reference bands to be entered.

3.213.3 Press the <Add> button and enter all running
distances and sizes of lane 17B, as shown in Figure 3-33.

3.2.13.4 Enter a name for the reference system, e.g. AB.
3.2.13.5 When finished, press <OK>.

NOTE: Once a new reference system is defined, it is not
possible to change it anymore! If you want to change a
self-made reference system once it is saved, you will
have to delete it and create it again.

3.2.13.6 Make the new reference system the active refer-
ence system by selecting it and Settings > Set as active
reference system (not necessary if the reference system is
the only one available).

3.2.13.7 Select Settings > Edit reference system or
double-click to define the molecular weight regression.

3.2.13.8 In the Reference system window, copy the entered
molecular weights with Metrics > Copy markers from
reference system.

InfoQuest FP is now configured to import the Genescan
tables.

3.2.13.9 Exit the Reference system window and the Finger-
print type window.

To import Applied BioSystems Genescan files, there are
scripts available on the website of Bio-Rad. These scripts
can be launched from the InfoQuest FP main window,

using the menu Scripts > Browse Internet, or a .

The script to import Genescan data can be found under
Import tools and is called Import ABI Genescan tables.

A description of how to use this script is available on the
website.

3.2.13.10 When running the script, you can use the
example Genescan.txt file in the Sample and Tutorial
data\Sample text files for import directory on the CD-
ROM.

Option 2: Importing band sizes by using a
synthetic regression curve.

As an exercise, we will now import the same file using
the second option described above, i.e. allowing the
program to create its own regression curve.

3.213.11 In the InfoQuest FP main window, open the
Fingerprint type window for AB-Genescan.

3.213.12 In the AB-Genescan Fingerprint type window,
select Settings > New reference system (curve).

The New reference system window (Figure 3-34) allows
the size range to be specified as well as the type and
strength of the regression.

3.2.13.13 Under Metrics range of fingerprint, enter 1000
as Top and 30 as Bottom.

3.2.13.14 Press the <Add> button to add the sizes for all
reference bands available in the fingerprint type (see
lane 17B, Figure 3-32).

The reference bands are shown as red dots on the regres-
sion curve. This makes the adjustment of the Calibra-
tion curve easier.

3.2.13.15 Optimize the Calibration curve and the
strength (in percent) to obtain the best spread of the
reference bands.

r |
New reference system Ié]

Reference bands:

796.02
736.00
709.46
30268
298.95
146,14
106.02
E7.53

E0.47

Reference lane & calibration curve

Calibration curve Metrics range of fingerprint

) Linear Top: 1000.0
1 Loganithmic

@ Pole function Bottom: 300

P GO
Add... Remove = I Cancel I [ Ok ]

Figure 3-34. Defining a new reference system using
a synthetic regression curve between user-defined
size limits.
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3.2.13.16 When finished, press <OK> to save the new
reference system.

3.2.13.17 Make the new reference system the active refer-
ence system by selecting it and Settings > Set as active
reference system.

Now you can import the same band table as described in
3.2.13.9 and further. When creating the database file,
you should change the name Genescan.txt into another
name, for example Genescan2.txt, because the program
does not allow existing database files to be overwritten.

The two differently imported band size tables are an
excellent example to illustrate the remapping functions in
InfoQuest FP. Both gels have their bands on different
positions because of the different logarithmic function
that was used to reconstruct the gels.

3.2.13.18 Select an entry of the first imported file (should
be G@Example@Genescan@001 or similar if you used
other names).

3.2.13.19 Select the corresponding entry of the second
imported file (should be G@Example@Genescan2@001
or similar if you used other names).

3.2.13.20 Create a comparison containing these entries
and Layout > Show image. The patterns look the same
except for very minor differences due to inevitable error
caused by remapping.

3.2.14 Conversion of gel patterns from
GelCompar versions 4.1 and 4.2

The installation CD-ROM contains a directory GCEX-
PORT, in which the following two files are found:
BNexport.exe and BNexport.hlp.

The program BNexport.exe and its help file BNex-
port.hlp should be copied to the home directory of
GelCompar 4.1 or GelCompar 4.2.

The file BNexport.hlp is a Windows help file which
explains step by step how to proceed to convert patterns
from GelCompar to InfoQuest FP.

3.2.15 Dealing with multiple reference
systems within the same fingerprint type

Under normal circumstances, a reference system is
created once initially, and is never changed afterwards.
In some cases however, it can be required that a second
reference system is created. Some examples are:

(1) The gel used originally for defining the reference
positions appears to be an aberrant one, so that reposi-
tioning the reference positions is required to allow most
other gels to be normalized easily.

(2) One or more bands defined as reference positions are
found to be unreliable or inappropriate and should be
deleted or replaced with another band.

(3) The user switches to a new reference pattern for the
fingerprint type.

(4) Gels of the same fingerprint type are imported from
another database and need to be analyzed together with
gels from the local database.

Case (1), shown in Figure 3-35, results in two reference
systems with the same reference position names, but
having different % distances on the gel. Gels processed
under both reference systems are perfectly compatible
and there is no loss of accuracy compared to gels
analyzed under the same reference system.

_ 15.3 (7%)
15.3 (9%)
11.5 (18%)

11.5 (18%)

L IBL Y

9.6 (57%)

|

9.6 (65%)

1

|

8.5 (95%)

Figure 3-35. Example of different reference systems
in the same fingerprint type for which remapping
causes no loss of accuracy. See text for explanation.

The same situation can raise if gels are imported from
another database, which have been processed under a
different reference system [case (4)], but where the same
marker pattern is used and the reference positions have
been given the same name (even though the % distances
are different).

Case (2) may result in a new reference system with more
or less bands, or with bands having a different name
(Figure 3-36). In either case, the new reference system
will not be automatically compatible with the original,
and compatibility can only be obtained by creating a
molecular weight regression curve for both reference
systems (see 3.2.9.12 to 3.2.9.16 on how to create a
regression curve). Both reference systems can then be
remapped onto each other, which inevitably causes
some loss in accuracy. The degree of compatibility
depends on the number of reference positions in both
systems, the amount of overlap between regression
curves, the predictability of the regression curve using
one of the available methods, the spread of calibration
points (reference positions), the definition of the refer-
ence bands, etc.

Case (3) obviously causes a situation where reference
positions have different names, since one can assume
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Figure 3-36. Example of different reference systems
in the same fingerprint type for which remapping
relies on molecular weight regression curves for
both reference systems and as such, causes some
loss of accuracy. See text for explanation.

< 85(95%) |

that a new marker has different bands, and results in a
situation where remapping is required.

When more than one reference system is present in a
fingerprint type, one of the reference systems is speci-
fied as the “active” reference system. The active refer-
ence system is the one to which all new gels will be
normalized. By default, the first created reference
system is the active one. The name of the active refer-

ence system is shown in red in the Fingerprint type
window.

3.2.15.1 To change the active reference system, open the
Fingerprint type window, and select the reference system
to become the active one. Choose Settings > Set as
active reference system.

3.2.15.2 To remove a reference system that is not used
anymore, select the reference system in the Fingerprint
type window, and choose Settings > Remove reference
system.

The program asks “Do you want to check if this refer-
ence system is in use?”. For large connected databases,
this may take a long time. If you answer <No> to this
question, the selected reference system is removed,
regardless of whether it is used in gels or not. By
opening and saving a gel that was processed under the
removed reference system however, it will be restored.
By answering <Yes>, the program checks the database
for gels normalized with the reference system, and if any
such gels are found, the reference system is not
removed.

NOTE: To avoid any possible conflict situations, it is
recommended to allow the program to scan the database
for the presence of gels normalized with the reference
system, and not to remove any reference systems that
are in use.
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3.3 Setting up character type experiments

3.3.1 Defining a new character type

3.3.1.1 Select Experiments > Create new character type

from the main menu, or press the (e button in the

Experiments panel toolbar and select New character type.

3.3.1.2 The New character type wizard prompts you to
enter a name for the new type. Enter a name, for
example Pheno.

3.3.1.3 Press <Next> and check the kind of the character
data files. Check Numerical values if the tests are not
just positive or negative but can differ in intensity
(choose Numerical values in this example).

3.3.1.4 For numerical values, enter the number of
decimal digits you want to use. If you only want to use
integer values, for example between 0 and 10, enter zero
(this example).

3.3.1.5 After pressing <Next> again, the wizard asks if
the character type has an open or closed character set.

In an open character set, the number of characters is not
defined. For example, studying 10 bacterial strains by
means of fatty acids can result in a total of 20 fatty acids
found, but if some more strains are added, more fatty
acids may become present in the list. In such cases,
Consider absent values as zero should be checked,
because if a fatty acid is not found in a strain it will not
be listed in its fatty acid profile, and thus should be
considered as zero.

In a closed character set, the same number of characters
are present for all entries studied. This is the case with
commercially available test kits. In such cases, Consider
absent values as zero should not usually be checked.

3.3.1.6 Answer No to the open character set and leave the
absent values check box unchecked.

If the character set is closed, i.e. when all the tests are
predefined, the user is allowed to specify the Layout of
the test panel. This layout involves a Number of rows
and Number of columns to be specified, as well as the
Maximum value for all the tests. By default, the number
of rows and columns is set to zero, which means that the
character set will be empty initially. In this case, you still
can add all the tests one by one or by columns and rows,
once the character type is defined. If you are defining a
test panel based upon a microplate system (96 wells),
you can now enter 8 as Number of rows and 12 as
Number of columns. The program will automatically
assign names to the tests: A1, A2, A3, ..., A12, B1, B2,

B3,... These names can be changed into the real test or
substrate names afterwards.

3.3.1.7 Press the <Finish> button to complete the setup
of the new character type.

The new character type is now listed as a character type
in the Experiments panel.

3.3.2 Editing a character type

The new character type exists by now, but the program
still doesn’t know which, and how many tests it
contains. We will further define its tests.

3.3.2.1 Double-click on Pheno in the Experiments panel
or select Pheno and Experiments > Edit experiment type

or press A in the Experiments panel toolbar.

The Character type window appears (Figure 3-38),
initially with an empty character list. Suppose that the
phenotypic character kit exists of 10 tests; we will enter
them one by one.

b |
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Character Min. Max.

Characters ‘ Mapping J

Pheno: numerical values, clozed data set

Comparison settings: Pearson correlation
0 characters

Pheno (character type nr. 1)

"

Figure 3-38. Character type window; no characters
defined yet.

3.3.2.2 Select Characters > Add new character. Enter any
name, e.g. Glucosidase and press <OK>. Enter the
maximal value the character can reach (default 100) and
press <OK>.
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The character is now listed in the Characters panel
(Figure 3-38).

3.3.2.3 Select Characters > Rename character if you want
to give a character a different name. Select Characters >
Remove character to delete the selected character from
the list.

The default color scale for each character ranges from
white (negative) to black (most positive). Its default
intensity range is 0 to 100. If you want the character to
cover another range, proceed as follows:

3.3.2.4 Select Characters > Change character range. Enter
a minimum and maximum value and press <OK>.

3.3.2.5If you want to change the range of all characters
to the same range, select Characters > Change all char-
acter ranges.

NOTE: You can quickly access all menu commands
that apply to a character by right-clicking on the
character.

3.3.2.6 To change the color for a character, select Charac-
ters > Change character color scale. This pops up the
Edit color scale dialog box (see Figure 3-39).

3.3.2.7 Select the start color (negative reaction) on the left
hand side of the color scale: it is now marked with a
black triangle (see arrow on Figure 3-39).

Edit color scale

=5
Add point
Drelete point

R 1l I
5 1 Reset
B fl

Cancel

Figure 3-39. Edit color scale dialog box.

The three slide bars represent red, green, and blue,
respectively. By moving the sliders to the right, the color
becomes brighter.

3.3.2.8 Adjust the red, green and blue components indi-
vidually until you have obtained the desired color for a
negative reaction of this character.

3.3.2.9 Select the end color (positive reaction) on the
right-hand side of the color scale and adjust the red,
green and blue components individually until you have
obtained the desired color for a positive reaction of this
character.

3.3.2.10 If you want more transition colors, use the <Add
point> button. A new color mark appears in the middle.

You can select this color, drag it to the left or to the right,
and adjust it as described above.

3.3.2.11 Press <Copy to character> to copy the created
color scale to the character.

3.3.2.12 Repeat action 3.3.2.2 to add more characters, and
adjust the colors and the ranges individually as needed.
When all characters have the same color range, you can
use <Copy to all characters>.

A quick method to add a complete array of characters at
a time, for example a microplate array, is Characters >
Add array of characters. The program subsequently
asks to enter the number of rows, the number of
columns, and the maximum values for the tests. The
program automatically assigns names to the tests: Al,
A2, A3, ..., B1, B2, B3, ... These names can be changed
into the real test or substrate names afterwards.

Each character is marked with a green \/ sign, which
means that it is used in comparisons and identifications.

3.3.2.13 If you want a character to be disabled (not used)
in comparisons, uncheck the Characters > Use character
for comparisons menu item. This may be useful for a
blank test which is often present in commercial identifi-
cation kits. Unused characters are marked with a red
Cross.

3.3.2.14 In a character list, individual characters can be
moved up or down. To achieve this, select the character
and Characters > Move character up (CTRL+Up arrow
key) or Characters > Move character down (CTRL+
Down arrow key).

NOTE: In a local database, the software needs to be
closed and opened again before the new arrangement of
characters becomes effective in a Comparison window.

3.3.2.15 Using the menu Settings > General settings or

4] L , the character type settings which were entered in

the setup wizard can be changed in the Character type
tabs. The Experiment card tab lets you define some visual
attributes of the experiment. These settings apply to the
Experiment card, which is explained in Section 3.8.

With Represent as Plate and Represent as List, you can
choose whether the individual tests are shown graphi-
cally on a panel, using colors, or as a list of characters
with their name and intensities as a numerical value. In
case of an open character set, only the list type can be
chosen.

3.3.2.16 For the example here, choose Plate, and enter
the number of columns in the test panel (if you entered
10 tests previously, enter 10 numbers of columns as
well).

For test kits on microtiter plates, one would enter 96
tests and 12 columns.
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In order to represent existing commercial kits as truth-
fully as possible, you can choose between three different
circular cup types and elliptical cups. For blots and
microarrays, you can choose between small blot, large
microarray spots and small microarray spots.

3.3.2.17 Select the type of cells in the Cell type pull-
down menu, e.g. elliptical, and press <OK>.

3.3.218 With the menu command Settings > Binary

. . L . .
conversion settings, or L. |, you can specify a binary

cutoff value in percent.

Whenever converting the numbers to binary states, Info-
Quest FP will consider all values above the cutoff value
as positive and those below the cutoff value as negative.
If you have entered 50% as cutoff value, you can choose
the cutoff level to be 50% of the maximum value found
in the experiment, or 50% of the average value from the
experiment.

3.3.2.19 Enter 50% and Of mean value.

In InfoQuest FP, character values can be mapped to cate-
gorical names according to predefined criteria.

3.3.2.20 Select the Mapping tab in the Character type
window (see Figure 3-40).

3.3.2.21 To add a criterion, select Mapping > Add new
mapping.

3.3.2.22 In the dialog that pops up, give a name (e.g.
Resistant) and enter a range (e.g. 0 and 1).

3.3.2.23 Repeat the previous steps if you want to add
more criteria (e.g. Intermediate, Susceptible).

[E Character type "antibiotic’ =HECAL X

File Settings Characters Fields Mapping Window
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Susceptible 2.000 3.000
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Comparizon settings: Pearson correlation
T characters

antibiotic (character type nr. 1}

A

Figure 3-40. The Mapping tab within the Character
type window, showing three predefined criteria.
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Figure 3-41. The Mapping column in the experiment
card of a character type.

3.3.2.24 Close the Character type window.

If you open the experiment card of a character type, a
Mapping column is listed (see Figure 3-41). If character
values fall within the ranges of defined criteria for this
character type, the name of the mapping is displayed in
the Mapping column (see Figure 3-41). If the character
value does not fall within the range of the defined
criteria, or if no criteria are defined, a ‘<?>’ is displayed.

The mapped names can be displayed in the Comparison
window (see Figure 4-1), the Pairwise comparison
window (see Figure 4-2) or in reports.

NOTE: The mapping of character values does not have
any influence on the choice of coefficient or on the
clustering of the character data since the clustering is
based on the original values (see Section 4.3).

3.3.3 Input of character data

There are four possibilities for entering data of a char-
acter type:

1. Importing a character file or importing characters
from text files or from an ODBC source using the
Import plugin.

2. Defining a new character file in InfoQuest FP and
entering the values manually.

3. Entering the data via the experiment card of the
database entry (see 3.8.3).

4. Processing and quantification of images scanned as

TIFF files (see 3.3.5).

eImporting characters from text files or ODBC
sources

For the import of characters from text files or ODBC
sources (databases or spreadsheets; e.g. Excel files,
Access files, etc.), an Import plugin is available.
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More information on the installation of the Import
plugin can be found in paragraph . A full description on
how to use this plugin can be found in the separate
Import plugin manual. A pdf version of this manual
becomes available when you click on <Manual> in the
Plugin installation toolbox (Figure 1-13).

*Defining a new character file

A new character file is created as follows:

3.3.3.1In database Example, select the new character
type Pheno.

3.3.3.2In the InfoQuest FP main window, select File >

Add new experiment file or click on | [@# in the Files

panel.

NOTE: This feature is only accessible when working in
a local database. Entering the data via the experiment
card of the database entry works both on local and
connected databases (see 3.8.3).

3.3.3.3 Enter a name, e.g. Data01 and press <OK>.

3.3.3.4 Select Data01 in the Files panel, and File > Open
experiment file (data).

This opens the Character data file win