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Disclaimers

1. TissueFAXSplus is a microscope-based cell analysis system for cells in cryocuts, paraffin sections
and TMAs. It consists of the software modules “TissueFAXS”, “TissueQuest*“, and “HistoQuest“ and
is used for acquisition of images in the fluorescence and brightfield mode, for counting the number of
positive and negative cells and for quantification of staining intensities. TissueFAXSplus is used for
the standardization of tissue analysis in combination with immunohistochemical and
immunofluorescence staining.

The system does not give any direct diagnosis and there is the possibility that the samples do not
contain enough information to give a clear diagnosis.

The results of the analysis are purely statistical values. Users must re-evaluate images and likelihood
of the statistical data. Pure interpretation of statistical data is a high risk.

Observations:

- TissueFAXS is similar to TissueFAXSplus but is for fluorescence samples only and must not be
used with brightfield/immunohistochemical samples. TissueFAXS consists of the software modules
“TissueFAXS* and “TissueQuest*.

- HistoFAXS is similar to TissueFAXSplus but is for brightfield/immunohistochemical samples only
and must not be used with fluorescence samples. HistoFAXS consists of the software modules
“TissueFAXS* and “HistoQuest".

2. Each and any product should be used only after training performed by TissueGnostics or
authorized distributors of TissueGnostics. A list of authorized distributors is available here:

http://www.tissuegnostics.com/EN/distributors.php

3. The names of actual companies and products mentioned herein may be the trademarks of their
respective owners.

4. In order to use TissueFAXS application, it is essential for the users to have sufficient knowledge of
PC and Microsoft Windows operating system usage.

5. The information from this document is subject to changes without notice.
6. The information contained in this document is the proprietary and exclusive property of

TissueGnostics GmbH except as otherwise indicated. No part of this document, in whole or in part,
may be reproduced, stored, transmitted, or used for design purposes without the prior written
permission of TissueGnostics GmbH.

7. The information in this document is provided for informational purposes only.

8. TissueGnostics GmbH specifically disclaims all warranties, express or limited, including, but not
limited, to the implied warranties of merchantability and fitness for a particular purpose, except as
provided for in a separate software license agreement.

9. Copyright© 2006-2014 TissueGnostics™ GmbH. All rights reserved.
10. Release date of this document: 13 April 2014
11. Document version: 1.0
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Notices about symbols and labels on product

The following symbols appear on the labels of the product:

IISSUE-FT-AXSF TlssuéQGNDSTlcs

mmmmmmm & BIDTEGH SBOLUTIONS

CELL ANALYSIS SYSTEM
| ‘ E TissueFAXS is a trademark of
SN TissueGnostics GmbH

TissueGnostics GmbH
sl |

Taborstrasse 10/2/8 C €
Mfg. date

A-1020 Vienna, Austria

TissueFAXS Workstation TissueFAXS is a trademark of
SN ‘ ‘ TissueGnostics GmbH

{e I PsbsueGnostic‘lsogr;;bH
TISSUE GNOSTICS aborstrasse
MMMMMMM % mioreon socuriona A-1020 Vienna, Austria C€

Figure 1 - Product labels

SN Serial number E
WEEE symbol / separate disposal of

electrical and electronic equipment

c € CE mark

Date of Manufacture

d Manufacturer

Notice regarding anti-virus applications

e  All the TissueGnostics products are shipped with the Kaspersky Anti-Virus in order to ensure optimal
functionality.

e  Therefore TissueGnostics only guarantees for Kaspersky Anti-Virus to work with its products.

e  The user may decide to use other anti-virus software only upon own responsibility.

e Any problem that arises due to other anti-virus software installed will void TissueGnostics warranty and every
support or service action required by the client in order to restore any of TissueGnostics damaged instruments
will be billed to the customer.
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1. Introduction

1.1. Purpose

The purpose of this document is to help the user understand how TissueFAXS works. It describes
TissueFAXS software capabilities and also guides the user to the steps required to acquire high
quality images.

The document covers the installation of the application, system requirements and main features.

In the next section you will read more about the goals of the application and its place in a larger
system. You will also understand the purpose and the advantages of this application.

1.2. Goals

The user should use this manual as his primary source of instruction when using the application. The

functionality of all panels, menus and tools are explained in the following tutorials.

At a glance, TissueFAXS provides:

Fully automated slide scanning;

Autofocus up to 100x Oil objective;

Multi-channel acquisition for fluorescent imaging;
High resolution image overview by TissueStitching;
Freely selectable areas of interest;

Channel overlay and data storage.

Features of TissueFAXS’ automated image acquisition:

Slide readout;

Pre-scanning to identify tissue sections, smears and biopsies;
Multi-slide management and stage movement;

Self adjusting color and monochrome CCD/CMOS cameras;
Automated objective lens and filter block handling;
High-speed and high-precision autofocus;

TissueStitching for overviews of entire sections;

Time Lapse acquisition;

Channel overlay and data storage.

TissueFAXS rapidly yields high resolution images of tissue sections for subsequent analysis in
HistoQuest or TissueQuest (the cell analysis software for brightfield and fluorescent images,
respectively).The process of image acquisition to data analysis and quantification is streamlined with
the TissueGnostics software combination. Quick and easy data analysis in HistoQuest and
TissueQuest is accomplished with these key features:

Powerful algorithms for image processing;
Automated identification of cells;

Analysis of staining intensities;

TissueFAXS 4.2 USER MANUAL V1.0
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e  FACS-style dot plot operations;
e  Backward connection from dot to cell;
e  Storage of virtual slide data and analyzed results.

TissueFAXS enables the user to link all experimental image files with their corresponding data files
into one convenient experiment folder.

TissueFAXS supports upright and inverted microscopes from various manufacturers including Leica,
Nikon and Zeiss. This manual was designed for the use with Zeiss microscopes, but it is transferable
by a large extent to other supported microscopes.

1.3. Definitions, Acronyms and Abbreviations

This subsection provides the definitions of all terms, acronyms, and abbreviations required to
properly interpret this Document.

1.3.1 Definitions

Term Definition Comments

1.3.2 Acronyms

Term Definition Comments

IKF Installation Kit Folder. The IKF is a folder where you find a set of
executable files. These files are kits for installation of certain
components. When you install TissueFAXS, you go to this folder
and you find a list of executable files, which you must execute one
by one. See Installation Overview for further information.

MTB Microscope Tool Box. The MTB from Carl Zeiss, a software
component which gives an identical interface for all Zeiss
microscopes under different operating systems.

1.3.3 Abbreviations

Term Definition Comments

TissueFAXS 4.2 USER MANUAL V1.0 Page 9 of 211
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1.4. Conventions
In this section you can find listed and explained the conventions used throughout this manual.

Note
Q TIP

! CAUTION

Note(s): describes important features or instructions.

Tip(s): highlights features or hints that can help you save time or avoid difficulties.

Caution(s): warns readers about possible damage to equipment or to data or about
potential problems in the outcome of what is intended.

ltalics: are used in order to highlight a title and also new or unfamiliar terms, usually at their first
appearance in the text.

Bold: are used in order to highlight important terms or to mark the names of the features/GUI
elements throughout the text of this manual.

—: the arrow indicates a menu choice. For example, choose “File — Save as template” means you
have to choose Save as template from the File menu.

TissueFAXS 4.2 USER MANUAL V1.0 Page 10 of 211
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2. Installing TissueFAXS

2.1. Installation Overview

Where do | find the installation kits for the required components?

Usually, the TissueFAXS installation kit is provided with a set of other installation kits for the rest of
the components, which can be found in the same folder. Most of the components are also found on
official websites. You need an internet connection in order to download those components.

In order to make the installation procedure easier, you are provided with a folder where you find all
required Kits. Install them in any order you want, but make sure TissueFAXS is the last one to be
installed. If you are not sure how to start, try this order:

.NET Framework 4.0 Runtime;

Microsoft Visual C++ 2012 Update 3 Redistributables;
Intel Performance Primitives 7.0;

MTB RDK 2.1.0.8;

TissueFAXS.

arwDO~

%/” . - TissueFAXS software will not run and operate properly if any of the components is not
o installed on your TissueFAXS workstation.

- Installing software programs and Windows system components will require
Administrator privileges on your computer. You might need to ask for support at your
IT department if you do not have privileges to install software.

2.2. .NET Framework 4.0 Runtime
Parts of TissueFAXS product rely on version 4.0 of .NET Framework which can be also found at the
Microsoft official website.

The Microsoft .NET Framework version 4.0 (x86, x64) redistributable package installs the .NET
Framework runtime and associated files required to run applications developed to target the .NET
Framework v4.0 (TissueFAXS is such an application).

For further information about this package please visit the Microsoft homepage.

2.3. MTB RDK 2.1.0.8

You find this kit in the Installation Kit Folder (IKF) of TissueFAXS.

TissueFAXS requires this installation to communicate with the microscope.

Below are some features of the Micro Toolbox (MTB):

e Gives an identical interface for Carl Zeiss microscopes under different operating systems;
e  Has high level functions for controlling the components;

e  Gives information about the equipment (e.g. which objectives and reflectors are mounted);

e May simulate devices: programming and demos are possible even without hardware.

TissueFAXS 4.2 USER MANUAL V1.0 Page 11 of 211
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J - For problem solving and re-installation, it is essential that you configure your
Note g g @ A @ 17 0 q A
microscope in terms of “teaching” it which hardware is provided. To do so we

recommend using the MTB configuration tool.

-The TissueFAXS instrument you received from TissueGnostics or your local
distributor has been preconfigured and you should not change anything in this
configuration, unless you encounter technical problems and you are directed by the

support team.

2.4. Intel Performance Primitives 7.0

Intel® Integrated Performance Primitives (Intel® IPP) is a software library for application developers,
providing better performances on Intel’s latest microprocessors. Incorporating these functions into the
TissueFAXS software will ensure that the potential of your Intel-based PC can be fully exploited for
analysis of your samples.

2.5. Microsoft Visual C++ 2012 Update 4 Redistributables

The Visual C++ Redistributable Packages install runtime components of Visual C++ libraries that are
required to run applications developed using Visual Studio 2012 on a computer that does not have
Visual Studio 2012 installed. These packages install runtime components of the C Runtime (CRT),
Standard C++, ATL, MFC, C++ AMP, and OpenMP libraries.

http://www.microsoft.com/en-us/download/details.aspx?id=30679

TissueFAXS contains modules that were developed with Visual C++, so this Redistributables kit is
required.

%Note The TissueFAXS instrument you received from TissueGnostics or your local
distributor has been preconfigured and you should not change anything in this
software /hardware configuration, unless you are directed by the support team.

For further information about this package please visit the Microsoft homepage.

2.6. TissueFAXS

The TissueFAXS installation kit is the last file installed from this list of required components.

It consists of a single executable file. Once launched, it leads to a well-known installing procedure.
You just need to run it and follow the instructions.

Mainly, you have to choose the destination directory and that’s all.

An important feature is that different versions of TissueFAXS may coexist on the same machine.
You only need to make sure that they are installed in different directories.

If you want to install the same version of TissueFAXS in the same directory, please uninstall the
existing version first, instead of overwriting it. This ensures that no files are in use and the new
installation will be a fresh new one.

Also note successive installations of TissueFAXS do not require re-installation of the other
components as well. Once installed, the other required components work independently of
TissueFAXS and keep working, unless you have uninstalled each one by one.
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TissueFAXS is ready to use when all components are installed and there are no error messages.

Firstly, turn on the hardware: turn on the microscope and the UV-lamp, if required. Secondly, turn on
the computer and run TissueFAXS.

2.7. System Requirements

2.7.1 Hardware Requirements
Minimum

Intel Core2Duo Quad Processor - 3 GHz (or more)

4 GB RAM

Internet connection (for update)

USB-Port (for dongle)

500 GB free hard disk space for storing your projects
Monitor system with a resolution of 1280x1024 (or higher)

Recommended
e Intel I7 Quad Processor - 3 GHz (or more)
¢ 8GBRAM
¢ Internet connection (for update)
e USB-Port (for dongle)
e 1000 GB hard disk space for storing your projects
e Dual monitor system with a resolution of 1280x1024 (or higher)

2.7.2 Software Requirements
e Windows 7x64

Notice regarding virtual machines

TissueGnostics software is not meant to work on virtual machines. Also, TissueGnostics does not
offer support for these configurations, as the software directly uses advanced CPU features and
therefore any third layer between the software and the CPU will affect performance and might affect
the results of the analysis in an unpredictable way.
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3. Starting TissueFAXS

3.1. Login Dialog

After starting the application, a login panel will appear.

# TissueFAXS x|

A BOLUTIOMNS

IISSL!EWEE&XS

[ N\ AMALY SIS SYSTEM
L ATTENTION
COMSULT OPERATING INSTRUCTIONS FOR USE

| Deschairrer:
ThraaFAXSols i & microscopa-hased caf analss systam fov cals i oryoouty, parafn
sactov ang' TMAS. It consts of the software modlses “ThRaardxs, “TReuest
o HsfoQuest™ ad & wed fr qustion of meges i the feosercance and!
beiphefat mods, v counting tha rumbar of positve and regatva caly ang fov
Quantification of starng intenates. Thsuardrspls & wed v the standardration of
tirae angyss n combnaton with mmunohetochemed ad imrmunofusrescance ||

|_Login

User Marme  Administrator S
Passworg [
1 Agree and Logn Careel
| Copyright £ 20062014 TismmGnostcs ) Gmbt, All nghts nesered

Figure 2 - Login Panel

In order to login to TissueFAXS, please enter a username into the User Name field and type the
proper password into the Password field.

Press | Agree and Login to be authenticated. By pressing this button you explicitly agree to the
TissueGnostics Disclaimer.

If the username and password are correct, the login dialog will close and you can start using the
application. Otherwise, the application will prompt again for a valid username and password
combination.

If you press Cancel, the login dialog and the application will close.

The login dialog is used to restrict access to the application. There is one Administrator and any
number of users, who may be managed when the Administrator is logged on (for more details please
see Chapter 4.8).

On the Login panel there is also the Profiles button. For more details please see Chapter 4.6.
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Profiles === il
l —_— ) |Use current settings |1||

Description

Figure 3 - Profiles feature

3.2. Splash Screen

The Splash Screen appears while TissueFAXS loads and establishes communication with the
hardware components (microscope, stage, cameras).

TISSUE QBNDSTH:E@

MEDIDC AL & BIOTEQCH SO0LUTIONGS

3

Connecting to microscope

Figure 4 - Splash Screen

3.3. Device Calibration

To start an image acquisition, please choose to calibrate the stage when starting the application. You
may choose to skip this step if you simply want to view previously acquired images in TissueFAXS. If
you later decide to perform acquisition, you will be prompted to calibrate the stage at that time.
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Stage calibration is important for acquiring high quality stitched images, as well as the protection of
the hardware components from physical damage. During the calibration, the application finds the
hardware limits with extreme precision. You will see the objectives and stage moving automatically, as
the system measures the coordinates of the stage in relation to each objective (in nanometers).

To initiate the calibration procedure, press Continue.

Warning @

TissueFARS needs to calibrake vour stage.
Wl Flease make sure that the slides are properly inserted (F any.

=il

Fcontinue & [ skip | [ Exit |

Figure 5 - Stage Calibration warning message

If the magnification of the calibration objective is higher than 20x, a warning message will appear.
In this situation there are two options:

Stage Calibration @

'? The selected objective For calibration has a magnification higher than 20,
Press Cancel calibration in order ko select a different objective From Tools- »Qphions- =a&ctions- =Calibration objective or

press OF to calibrate aryway (NOT RECOMENDED - physical damage to the objective, stage or inserted slides might occur),

Cancel

Figure 6 - Calibration objective: warning message

¢ Press Cancel calibration, then go to Tools — Options — Application Options — Actions —
Calibration in order to select another objective from the dropdown list, then return to calibration
process from Tools — Calibrate stage... For more details, please see Chapter 4.1.1.

e  Press OK to continue calibration.
' - Please consider that if you continue the calibration as described above, you should
- caution|  think about the risks, such as damages to your objective, stage or slides.

After the calibration ends, TissueFAXS is ready to be used. You can now create new projects, open
existing ones, or simply adjust the microscope components and see live images from the camera, as
described in the following chapters.
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4. Options

The Options panel is very useful in managing the main utilities of the application. Here, by accessing
the listed items, you can visualize the available settings and also modify them according to your

needs.

You can find the Options panel by going in Tools — Options or by choosing Options button (@) in

TissueFAXS main toolbar.

[x]

Default Experiment Settings |E|

Preview
Reflectors
Storage

Scan Settings |E|

Scan Skrakegy
Skikchirg

Faocus
&dvanced Focus
Spead

)

Hardware Settings |

Camera Manager
Conkrast Manager
Skage Manager
Load Settings

Current Experiment Settings |E|

Preview

¥ Options
Application Settings |E| Acquistion
Actions These actions will be started on the finish of the acquisition:
Licensing [] Beep after acquisition
Measurements [ shut down after acquisition
ey |:| Acquire correction image
Suppork

Move to a safe distance

Wwhen swinging in or out the checked objectives, the stage will be moved to a safe distance

O, Unknown
2.5, bir
20, Air

Calibration

Flease select the objective to be used during calibration

|5: nioneE

Cache

Build Cache: |.ﬁ.Fter acouisition E||

[ Use default cache action For regions without cache

Default Cache Action: |[Buid Cache |E

| Save Hardware Profile |

| Load Hardware Profile |

| Save & Exit | |

Cancel |

4.1. Application Options

4.1.1 Actions

This section contains several important actions concerning the interaction between TissueFAXS and

Figure 7 - Options Panel

the other components of your system: the computer and the microscope.
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¥ options

(%]

‘Application Options Acquistion

These actions will be started on the finish of the acquisition:
Beep after acquisition

[] shut down after acquisition

D Acquire correction image

Move to a safe distance

Default Experiment Settings | When swinging in or out the checked objectives, the stage will be moved to a safe distance
Scan Settings [ |[+] 0%, Unknown
|1 1, air
Hardware Settings |[] 2.5x, Air
Experiment Options |[] 10x, Ai
[] 20, aAir
Calibration

Please select the objective to be used during calibration

&: none IEI
Cache

Build Cache: |During acquisiton |z|i

[[] Use default cache action for regions without cache

Default Cache Action: |Build Cache |E|

Save Hardware Profile Load Hardware Profile Save & Exit Cancel

Figure 8 - Actions dialog
Acquisition
After finishing the acquisition, three actions can be performed:

e Beep after acquisition: TissueFAXS will announce the finish of the acquisition process by
repeated beep sounds;

¢ Shut down after acquisition: the computer will automatically shut down after acquisition.

e Acquire Correction Image: before the acquisition process, a correction image will be
acquired.

Safe distance

Safe distance means the Z-position to which the stage is lowered in order to ensure that no objective
lens collides with the slides or any part of the stage.

Safe distance is used in the following situations:
e calibration of the stage;
e when moving between slides.
- - By default, for any objective with magnification higher than 20x, TissueFAXS will lower
Q TIP the stage to the safe distance. For the rest of the objectives, you may customize this
behavior in the dialog shown below. Usually, you will prefer to enable this behavior for

any longer objective or for objectives that come very close to the slide for focus. For
inverted microscopes, the best action is to enable it for all objectives.

Calibration

This is a safety setting and you should access it after installing TissueFAXS in order to choose a safe
objective for calibration. This choice means that the application is helping you avoid possible
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damages of the objectives, stage or slides, caused by an inappropriate objective being used during
the calibration procedure.

If an objective with a magnification higher than 20x will be selected for calibration, every time before
performing calibration TissueFAXS will send you a warning message (please see Chapter 3.3).

Cache

The image cache consists of scale down acquired images and it is used to speed up the display of big
regions and decrease the memory requirements for this operation. If no cache is built, you will be able
to see only low resolution images.

y Other operations like export and analysis are not affected in any way by
VAL the presence or lack of the cache.

The cache can be built:

e By choosing one of the options from the Build Cache dropdown box (please see image bellow)

Cache
Build Cache: |Mever W
MNewer
During acquisition
After acquisition

- Never: Cache won’t be built during acquisition. This will slightly decrease acquisition time. Only in case of regions
larger than 1000FOVS the decrease will be noticeable.

- During acquisition: As each FOV is acquired it will be processed and smaller versions of it will be created. For big
regions might increase the total acquisition time and also the GUI will respond slower if the region is opened.

- After acquisition: if the cache is performed at the end of the acquisition process, a progress bar will inform the user
about the status of the action (please see image below). This will increase the acquisition time by 10 to 15 percent.

Build cache for Region 008

Please wait. ..

Figure 9 - Build cache after acquisition - Progress bar

e  When opening a region, if Tools — Options — Actions — Use default cache action for regions without
cache is checked and Build Cache is set for Default Cache actions.

%Nt If Use default cache action for regions without cache is not
°¢ | checked, TissueFAXS will ask every time when opening a region
without cache if you wish to build it.

e  Using the region contextual menu Build Cache for Region [...].
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Acguire Region 007,

M Remove

Rernove Regions

| Build Cache For Region 007

lear Cache for Region 007
Rermave Acquired Images
Propagate Region 007 to Slide. ..
Expott...

Plugins

Zompuke Stikch

Figure 10 - Build cache feature in region contextual menu

4.1.2 Licensing

In the Licensing dialog the user will renew the license for TissueFAXS by following these steps:

e use Save license file... button in order to save the license file on your hard drive;

e send this file to your local TissueGnostics distributor to be renewed;

e use Load license file... to reload the new license file to the application.

! CAUTION

- Please use the Licensing feature ONLY if you are instructed by TissueGnostics
personnel or authorized distributors.

- Licensing feature is only available if logged as technician or administrator.

¥ Options

[x]

Application Options IZI|

Measurements
Remember
Support

"Defau It Experiment Settings |E||

"Svca n Settings |E ||
i’Hardware Settings |E||
"Experiment Options |E||

Save Hardware Profile |

Renew License

Save license file...

Load license file... |

NOTE: In order fo renew the ficense, you must save the file and send'it fo the dictributor or support feam.
After receving the new fie, you have fo load it fo complete the operation.

| Load Hardware Profile |

Save & Exit |

Cancel

Figure 11 - Licensing dialog
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4.1.3 Measurements

In the Measurements dialog you can manage the display options for the scale bar and measure
function.

& Options ]
‘Appﬁcatinn Options |Z|| Scale Bar
Actions Color: ‘ 0, 0,0 E||
Licensing —
Measurements Location: ‘Bct‘tumR\ght \l||
Remember
Support Measure
( — Color: |127, 255, 212 =]
|Defau|t Experiment Settings |1|| 3 — a
|‘5can Settings Ell Unit of measure: m
|'Hardware Settings IZ|\| RGE
|’Experiment Options |Z|| Color: ‘ M0, 0,0 E"
| Save Hardware Profile | | Load Hardware Profile | | Save&Emt.\ | cancel .|
Figure 12 - Measurements dialog
Scale bar
The Scale bar icon looks like this: .
The Scale bar is represented by a segment that indicates the scale of the image.
It has two adjustable attributes:
e The color;
e  The location list with four values:
Location: Topleft ]
ToplLeft
TopRight
BottomLeft
BottomRight
Figure 13 - Scale bar location combo box
| vNote - The default values are Black (for color) and Bottom Right (for location).
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The scale bar can be found on:
- Live Image;
- Slide Preview;
- Region Viewer;
- One Image Viewer;
- Exported Images.

Measure

The Measure icon looks like this: E .

This function is used to measure the distance between two points (on the sample) specified by the
user (by clicking on the start point, then on the end point).

The distance and the unit of measure are displayed on the measured image.

Figure 14 - Measured image example

Not. - There are two adjustable attributes, the color and the measure unit. The default color is
Vi aquamarine and the default measure unit is millimeter.

This function is available on:
- Live Image;
- Slide Preview;
- Region Viewer;
- One Image Viewer.
RGB

Here you can select the color used to display information about RGB or Grey value for a pixel on the
camera live image.
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4.1.4 Remember

B

¥ Options

Application Settings

[] Do not show preview focus dislog again

["] Do not show reset focus peint for preview dialog again

Support

Time Lapse Acguisition

Default Experiment Settings [ Time lapse acquisition
Scan Settings Mumber of runs: 3 %
Hardware Settings Timelapse:  |0.00:02:00 [2] =

= £ Mierfes
Current Experiment Settings R e} e e TR
Acquisition e-Mail Report

[+] send e-Mail after acquisition finishes

SMTP server:  |mail. tissuegnosticsro.com: 587

e-Mail address: |auto feport@.ﬁssuegnosﬁcs .com| [s]

Save Hardware Profile Load Hardware Profile Save & Exit Cancel

Figure 15 - Remember dialog

This dialog can be used to specify default values for some of the most commonly used options of
the application.

e Uncheck Do not show preview focus dialog again if you want that dialog to be displayed
before the preview operation; otherwise, check this option;

e Uncheck Do not show reset focus point for preview dialog again if you want that dialog to be
displayed when you reset the preview focus points; otherwise, check this option.

e Do not show slide renaming dialog again: this option (checked by default) will prevent the
slide renaming dialog to appear each time you create a new experiment.

e Time Lapse Acquisition: check this option in order to set by default multiple acquisitions for a
region or a group of regions. Please set desired values for the following parameters:

- Number of runs: how many times the acquisition will run;

- Time lapse: the interval between runs.

e Acquisition e-Mail Report: this feature allows the user to be notified by email when the
acquisition process ends. This is especially useful when acquiring very large areas of tissue with
many FOVs. In order to enable this option, check Send e-Mail after acquisition finishes
checkbox. You must also fill in the information regarding the SMTP server and the e-Mail
address. Once you fill in this information, TissueFAXS will remember it for further use.
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4.1.5 Support

When using TissueFAXS, as in any other software application, you might occasionally encounter
different kinds of errors, or you might simply need support and answers to your TissueFAXS related
questions. The Support section was designed to help you in these situations.

¥ Options @
|Application Options ]| ame:
Actions | [your name] |
Licensing From Address:
Measurements |[your address] |
Remember
S Submit Options
s ? Support Address:
|Defau|t Experiment Settings |1|| |auhofeport@ﬁssuegnosﬁcs.com| |
|5can Settings |E|| SMTP Server:
r — |mail.ﬁssuegnosﬁcs-ro.com: 587 |
|Ha rdware Settings |1|| | |
|Experiment Options |E||
|:| Auto Save Report
Test Connection | | SubmitReport | | Generate Exception... |
| Open Reports Folder |
Send Saved Reports |
Save Hardware Profile | | Load Hardware Profile | Save & Exit | Cancel

Figure 16 - Support dialog
Enter the following information for dynamic error reporting:
¢ The real name of the user who bought the software (e.g.: institution name);
e The email address that will be set as sender;
e The email address of Tissue Gnostics support;

e The available SMTP server/port to be used when sending the error report. (Contact your network administrator
for details).

Use Submit Command: check this in order to access an external executable file that will send the
files to a server.

Auto Save Report: check this option in order to save the log files on the hard drive, no matter if the
report is sent or not.

Test Connection is used to see if the connection to SMTP server works.

Submit Report will help you send a mail containing your possible questions or problems regarding
TissueFAXS. Beside the information you type in the form, the email automatically includes the log
files, the running processes, and the configuration files of the application. To effectively send the mail,
press the Send Report button.
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¥ TissueFAXS Report...

B

Submit report...

Reeport description:

‘Demo

Repaort details:

I agree

Send Report. .. Close
Read Product Improvement Program Terms

Figure 17 - Submit Report dialog

Generate exception is used to simulate an error in order to test if sending emails with the specified
settings works.

# TissueFAXS Error

TissueFAXS encountered an error!

®@

Error description:

Generated test exception

Error detail:

Application: TissueFAXS

B

[

Stack Trace:
atdz.z(Object A_0, EventaArgs A_1)

Loaded Modules:

D:\TissueFAXS | . . .
C:\Windows\SYSTEM32\ntdll. dil; Version = 6.2.9200, 16384 (winB_rtm. 120725-1247)
C:\Windows\SYSTEM32\MSCOREE.DLL; Version = 4.0,41209.0 (Main.041209-0000)
Cr\windows\system32WERNEL32.dll; Version = 6.2.9200. 16384 (wind_rtm. 120725-1247)
C:\Windows\system32\WERNELBASE. dll; Version = 6.2.9200. 16334 (wind_rtm, 120725-1247)
C:\Windows\system32\ADVAPI32.dll; Version = 6,2,9200, 16384 (wind_rtm, 120725-1247)
Cr\windows\gystem32\mevert.dll; Version = 7.0.9200. 16384 (wind_rtm. 120725-1247)
C:\Windows\SYSTEM32\sechost.dl; Version = 6,2.9200, 16384 (win8_rtm, 120725-1247)
C:\Windows\system32\RPCRT4. dll; Version = 6.2.9200, 16384 (wing_rtm. 120725-1247)
Cr\windows\WMicrosoft. NET\Frameworké4y4. 0. 30318\mscoreel.dll; Version = 4.0.30319. 15010 built b
C:\Windows\system32\SHLWAPL. dl; Version = 6,2.9200,16384 (win3_rtm, 120725-1247)

C:\Windows\system32YUSER32.dll; Version = 6.2,9200.16384 (win8_rtm. 120725-1247) _|1
<] i 1>

D I agree

Read Product Improvement Program Terms | Hide Details << Close

Figure 18 - TissueFAXS Error dialog
- Error description: here you can see a short description of the error.
- Error detail: here you can find detailed data related to the error.

Open Reports Folder: if a report is not sent, it will be automatically stored in a local folder; press
Open Reports Folder to open that folder.

Send Saved Reports: press this button to send all unsent reports, if any. After effectively sending
saved reports, they will be automatically deleted from the local folder where they were stored.
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Product Improvement Program

Product Improvement Program checkbox: In the Product Improvement Program, participating
systems send information to TissueGnostics about how they use certain products. Received data is
combined to help TissueGnostics solve problems and to improve the products and their features.
Click the link in the lower-left corner of the dialog shown above to read about this program and check |
agree checkbox if you want to participate. If you don’t check the check-box, the Send Error button
will be disabled.

1 Product Improvement Program D@
|~

MissueGnostics Product Improvement Program Agreement
1. About TissueGnostics Product Improvement Program

Focusing on inngvation, TissueGnostics (TG) s CWV invglved in understanding a aﬂu«:iFting custo eds ingrder to creat
hwjg‘sansimo\ i digie-md so’ % F. ~olemsyement Prog . ~whbar K n ghaut h
* —

-

Figure 19 - Product Improvement Program Agreement
4.2. Default Experiment Settings

4.2.1 Preview

In the preview dialog you can manage the stored preview schemes. The adjustable yellow area allows
the user to define the default preview region on the slide(s).

¥ Options @
|Application Settings M| please specify the default preview schema
|Defau|t Experiment Settings |Z\| Frevion Schema
Eroview: ‘ Mormal Center |:||
Reflectars o
Storage “ Add... \| | | | ‘
|’Stan Settings |z\| Hint
|’Hardware settings |z\| SN
g =" Camera; HRE40c | Color [ 0185231112
|l:urrent Experiment Settings |i\| Preview ohiective: 2.5x, Al
1 2.5%,
Label Position
() Label Up
(=) Label Down
| Save Hardware Profile | | Load Hardware Profile | | ‘Save 8 Exit .i |  Cancel
Figure 20 - Preview dialog
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e By default, four preview schemes (All Slide, Large Center, Normal Center, Small Center)
are present, which cannot be deleted or modified. These schemes are grey. You can add,
rename or delete additional schemes from this panel.

- Create new preview area on slides: press Add... button to create a new preview schema
according to the size and the location of the sample you are currently using. After giving a
name to the newly created preview area, you can modify its size (resize using the mouse
cursor on any edge of the shape) or move it (by using the mouse cursor to drag & drop the
area to the desired location);

- Set the default preview area on slides by selecting the desired entry from the Preview
Schema combo box.

e Select the label position from the Label Position section (default label position is down).

%N . - The options mentioned here will only affect newly created projects. Please remember
o the label position is not stored in the preview schema.

- Changes in this panel will affect future experiments. If you want to change the preview
area of a current experiment, use the Preview option from the Experiment Options
section (in the same dialog).

4.2.2 Reflectors

Fluorescence images are usually gray scale images (from black to white over a certain number of
gray values), the intensity of the gray values representing a certain marker staining intensity. In order
to acquire a marker, a corresponding reflector (filter block) must be used. When using multiple
markers, in order to get a better overview for the entire region, TissueFAXS allows you overlaying
images acquired with different reflectors. You can choose for each reflector (color channel) the
optimal color (Look-Up Table) that will represent the corresponding marker in the final image.

%N . Later on we will use the following terms:
ote

- A Region Overlay is the image created by superimposing images of the same region
acquired with different reflectors.

- A channel is the image of a region acquired with a certain reflector.

The user has also the option to change the names of the reflectors by going to Tools — Options —
Reflectors.

The colors of the reflectors will be used as default for new experiments only and after acquisition each
region can have its own color configuration.

You can edit these default colors according to your needs in the dialog below (see also Chapter
6.4.2):
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1 Options @
Application Options Here you can assign colors for each reflector present in the list
Default Experiment Settings Reflector Name Reflector Color
PrEiew } 02DAPI MO, 0, 255 [
09 Alexa Fluor 433 =0, 255, 0
Rhodamine I 255, 0,0
Scan Settings Transmission [ 255, 255, 255
Hardware Settings
Experiment Options
[T Use inverted image for Transmission channel in fluorescence experiment
¥ Use white in preview overlay of flusrescence slide
Please choose what name to display in application for reflectors.
() Full Name () short Name (=) Abbreviation
Save Hardware Profile Load Hardware Profile Save & Exit Cancel

Figure 21 - Reflectors dialog

e Use inverted image for Transmission channel, in case of fluorescence experiment: choose
how the transmission image will appear in the overlay image - the normal image or the inverted
image of the Transmission channel (which means a “fluorescence-like” appearance);

e Use white in preview overlay of fluorescence slide: for fluorescence experiments, if only one
channel is present in the preview settings, the default color for that channel is white. If the
preview is made on a nuclear marker like DAPI and is displayed in dark blue, the resulting
preview image will be difficult to see against the black background. White, however, gives a
stronger contrast.

e Finally, you can choose how the name of the reflector will be displayed in the application: Full
name, Short name or Abbreviation (see also Chapter 6.4.2).

4.2.3 Storage

In the storage section you can define various data for the file to be stored, like the file names
convention, the file types and the default locations.
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" Options @
Application Options File Name Convention
Default Experiment Settings |+ Name Parts [Experiment] |E| | [Region] |E| :.[FieIdOﬁn'iew] |E| ..[Filher] |E| =
Parts Separator :- |E|
Image Format ipg |E|

Name Preview [Experimeni:.] .-[Regi.on] -[|.=ie.ld01.°\.n'ieu\;] ;[Fi.l.ter] .jpg
Scan Settings
= In brightfield experiments, Fiter/Channel name wil not be used.

|Hardware Settings

Directories
|Experiment Options
Store each slide in a separate directory

Store each region in a separate directory

Default Directory ';! TissueFAXS |Browse |

Raw Data

[] save raw data

Save Hardware Profile Load Hardware Profile Save & Exit Cancel

Figure 22 - Storage Settings dialog

e Name Parts: select the parts that will generate the filename ([Experiment], [Region], [Field Of
Viewl, [Filter]);

e Parts Separator: select the separator between the parts of the filename;

¢ Image Format: select the image file format (e.g.: .jpg for small file size and good quality, .bmp
for large file size and high quality);

e Store each slide in a separate directory: select how to organize image files in directories;

e Store each region in a separate directory: select the default directory in which the projects
will be stored;

e Raw Data: check Save raw data if you want to save the raw data image corresponding to your
file.

%/” . - Important: Please avoid storing projects on Desktop, My Documents, or in any other
o folder located on the system drive (usually C). If the drive is nearly at its full capacity,

the system might behave erratically or even stop working if the drive completely runs
out of space. Usually, systems delivered by TissueGnostics have a dedicated storage
medium for projects; it is advisable to use it in order to increase TissueGnostics
products performance and avoid issues with low disk space. Also in case the system
needs to be reinstalled (virus infection, system files being deleted) you might lose data
located on the system drive.

- BMP files are uncompressed images which will take lot of space
- For best quality/size ratio we recommend saving as TIFF/PNG

- JPEG files offers the best compression ratio, but the quality of the images will be
decreased
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- Some antivirus software might scan image files, thus increasing acquisition time.
Check with your local administrator on how to exclude project directories from
scanning. Systems delivered by TissueGnostics do not have this problem.

4.3. Scan Settings

4.3.1 Scan Strateqy

TissueFAXS provides a type of Scan Strategy (Snake) that allows an optimal scanning process.

i Options B
Application Options (] —
|' = | Default Scan Strategy:  (Snake |1||
!Default Experiment Settings |1||
Z = Advanced Scan Settings
Scan Settings A
| - l—l [] use software baddash correction
= R NOTE: This aoplies only fo XY axis of the stage.

i

i Improves stage preasion but the acquisition tme could inorease with as mudh as 30%.

Fo

i Use this only on stage with low precision

Advanced Focus

Speed [] Use Enhanced Camera Mode  Enabie this for faster scannighiot svaisbile for af cameras
iHard.ware Settings |£||
IExperiment Options |E||

Well Plates and TMA Optimizations
Force maximum FOVs number§
Forced FOV Rows: |3 |E|
Forced FOV Columns: m
Focus only once per TMA spot
Save Hardware Profile | Load Hardware Profile Save & Exit Cancel

Figure 23 - Scan Strategy dialog

e Use software backlash correction: This is a feature that helps avoiding certain errors that
may appear when changing the moving direction of the stage (caused by physical
caracteristics of the stage), which is the case during normal TissueFAXS operation. It
applies only to XY axis of the stage. The stage precision will be improved but, as drawback,
the acquisition time could increase with as much as 30%. The backlash correction should be
used when the acquired images do not properly fit to each other. Note: If all the images have
a stitch problem, you should check the FOV calibration settings.

Not. - Important: Use this only if instructed by TissueGnostics support time. Leave this
VAL uncheck otherwise.
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e Use Enhanced Camera Mode: this is a feature available on few cameras that will increase
data transfer speed.

e Well Plates and TMA Optimizations: This is a feature that allows the user to specify the
maximum number of FOVs that will be acquired for WellPlate regions and TMA Spots. In
order to do so you must check the option then chose one of the predefined values for FOV
Rows and FOV columns.

e Focus only once per TMA spot: due to the fact that a TMA spot is quite small, a single
focus action would be usually enough, in order to reduce the acquisition time. However, in
case you deal with a larger TMA spot, you can uncheck this option to ensure that the entire
tissue will be in focus.

4.3.2 10 Stitching

Stitching will allow the user to see high quality pictures without any inconveniences caused by stage
errors, camera calibration or other issues that might interfere with proper image display/acquisition.

To enable this feature you must mark the Enable Stitch checkbox.

" Options 5]
Application Options
Default Experiment Settings _) Acquire with overlap only (For external programs)
|Scan Settings . (#) Use internal stitch
Scar Overlap Settings
o +
width Overlap®% T e
5 5 5 25
- o +
|Hardware Settings ‘| Height Overlap % = 5 e
Experiment Options
Stitch Options
Compute stitch mode: [Manual |z|
= t:o:i +
Min allowed stitch score:
a 0.9 1
Save Hardware Profile Load Hardware Profile Save &Exit Cancel

Figure 24 - Stitching dialog

You can choose between internal and external stitch:

Acquire with overlap only (For external programs): The acquired images will share common parts
with their neigboring images. Use this option only if you want to stitch the images using third party
stitching software. For normal use of the TissueFAXS software this is not recommended. Be also
aware that regions acquired with overlap can’t be properly handled by HistoQuest.
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Use internal stitch: TissueFAXS will determine, based on the settings from Stitch options (see
below), how to stitch the FOVs in order to obtain region overview without any discontinuities.
HistoQuest will be able to properly handle this kind of regions.

Overlap settings: the external and internal stitching will properly work if the regions are acquired with
an overlap that will allow compensating hardware errors. It is recommended using a value of at least
15 %. Avoid acquiring regions with large empty areas when using stitching.

Width/Height Overlap: are used to specify the percentage of width/height that will overlap
neighboring FOVs.

Stitch options

Stitch Options

Compute stitch mode: Manual |E|
Manual
DuringAcquisition

Min allowed stitch score After Acquisition

Figure 25 - Stitch options

Compute stitch mode:

e Manual: speeds up the acquisition process. However, the user will have to manually call the Compute Stitch
option.

e During Acquisition: slows down the acquisition process; the user will be able to see the acquisition results in
real time.

e After Acquisition: this option will call the stitch after each region has been acquired.

Min allowed stitch score: decrease this value only if you are acquiring regions with a large empty
area. In any other cases you should let it to the default value.

th - Important: Stitching will not be able to compensate for major hardware errors
e (defective stages) or major errors in configuration (FOV sizes, rotated cameras).

4.3.3 Focus

In this section you can adjust all the focus relevant parameters, organized in two tabs: Focus
Options and Enhanced Focus.
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Focus Options tab
i Options =]
|Appl‘|catinn Settings |:|| J Focus Options || Enhanced Focus |
||3"3ﬁ’“|t Experiment Settings |l|| Focus Search Algorithm: |Current Position |E||
|50'"l Settings |ﬁ|| Rough Focus Measure:
Sean Strategy Fine Focus Measure: HP |E| U X D oLy
Stitching
Focus Focus Strategy Neighbors:|{Widﬁ'1=1, Height=1} E||
Hd.-"lachd e Focus Points: |Fixed Focus Points |:||
Spee £
[] Always force full focus ~ MOTE: Lise this in difficult environments.
|I-l.ardware Settings |E|| Focus Validator
’ — Maximum allowed score Fidelity of details (pixels)
|Current Experiment Settings [~ || i = = =
— I:I' LT 'I_-i_-i I:I' L} I_-ti
Accept sharper images Accept blurred images  High fidelity Low fidelity
[] pisable focus validatar | Load default settings |
Full Focus Interval
Current Z Position: 1001.00000 | pm | Setaround this point |
Dverride default intervals with these values(®):;
Upper Z Position: pm
Lower Z Position: 1150| pm
WARNNG: The recommended focus interval should be st least #00um.
(FWOTE: If checked, all objectives wil use these values.
| Save Hardware Profile | | Load Hardware Profile | | Save &Exit | | Cancel |

Focus Search Algorithm

Figure 26 - Focus Options tab

- Manual focus: when using this type of focus, the user will be prompted to manually focus

the image when necessary.

- Current position: no type of focus will be performed and the stage will maintain the same
focus position for all FOVs during acquisition.

- Autofocus: when using this type of focus, TissueFAXS will automatically detect the best
focus position, based on the parameters you can find described below.

The Autofocus method consists of two steps. In step one, using a fast method, TissueFAXS tries to
determine a short interval where the focus is best. In step two, using a high precision method
(specified by the Fine Focus Measure parameter), TissueFAXS determines the best focus position
from the fine focus interval determined in step one.

Generally, in order to determine the fine focus interval, TissueFAXS uses the Rough Focus
Measure and scans the entire interval specified in the “Focus interval” section. This approach is

called “Full Focus”.
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However, in order to improve the speed of the focus, if a previous focus position was found,
TissueFAXS will directly use the Fine Focus on a small interval around the last focus position. This
approach is called “Quick Focus”.

%Note - If the Quick Focus method fails, a Full Focus will be automatically performed.

The following parameters are for autofocus only and have no effect on the Current position or
Manual Focus.

Rough Focus Measure and Fine Focus Measure
For both Rough Focus and Fine Focus steps, three focus measure algorithms are available:

e Variance: this is the fastest and most robust method for finding the location of the sample. It has
the drawback of being easily affected by the quality of the samples (e.g. any dirt, bubbles of air in
the oil — if any, illumination problems or any other optical artifacts). This method is the default
choice for Rough Focus measure because its robustness and speed.

e  HP: this method is more precise than Variance at the cost of being more time consuming. It has
two additional parameters, X% and Y%, which specify how much from the image is processed.
By decreasing these two values the speed of the HP will be increased, at the cost of lowering the
chance to focus on sample (e.g. analyzing a hole of the tissue cannot provide the Z position due
to lack of signal). Usually, a value of 50% or above should provide a good balance between
speed and accuracy for objectives up to 63x. For higher objectives, it is recommended to have
most of the image content analyzed. This method is the default choice for Fine Focus
measure.

e HP Fine: this method is the most slow (more than two times slower than HP in terms of
computing time), but it can provide the best focus under toughest conditions. It should be used
only when HP fails repeatedly on difficult samples, for example on fluorescence samples with a
high un-uniform background. This method is not recommended for Rough Focus. It has an
additional parameter (if compared to HP): the Resolution. Its default value is 25 and is related to
the size of the relevant objects in the image. Setting this value lower translates into higher focus
sensitivity, also for small objects.

Focus Strategy Neighbors

This parameter can be adjusted according to the flatness of your tissue section, as the focus directly
depends on the subsidence of the tissue. If the tissue section would have been perfectly flat, a single
focus for its entire surface would have been enough. But more often, each tissue section has its own
relief and the focus must be performed repeatedly. The higher the magnification will be, more the
relief will influence the focus.

The Focus Strategy Neighbors helps you save time when performing the focus, by avoiding
unnecessary focusing. The regions to be acquired will be split in blocks of Fields of View. The Focus
Strategy Neighbors parameter defines how many FOVs will share the same focus estimation. In the
actual example, 3x3 is selected, in which case TissueFAXS will focus once for every block of 3X3
fields of view. (The location of the focus point within the block is determined based on the Focus
Points parameter). After focusing in one point, TissueFAXS will scan all neighboring FOVs using the
same focus position.

e Focus Points:

- Fixed Focus Points: the focus is performed on the FOV from the center of the block
determined by the Focus Strategy Neighbors. Fixed Focus Point is the most frequently
used in the acquisition process, when your tissue sample is compact (without holes, for
example);

- Floating Focus Points: the focus is performed in a point that may not be the center of the
block. Floating Focus Points are especially used for biopsies or when your regions to be
acquired are not compact (e.g. they include holes). The method identifies the location of the

TissueFAXS 4.2 USER MANUAL V1.0 Page 34 of 211
Internal



TFAXS - V4.2 - USER MANUAL /1.0
TissueFAXS 4.2

tissue within one block of FOVs and selects the most inner one. This location may be
between several FOVs and not necessarily identical to one of FOVs.

e Always force full focus: The last focus position is ignored and the focus is always searched in
the full interval. This method will take more time, but the obtained results will be better in case
of difficult samples and environment (e.g. samples with many tissue folds).

Focus Validator

The Focus Validator checks and confirms that the focus search algorithm has obtained a good
quality image.

It is used to confirm that the Quick Focus method has worked fine. If the quality score it provides is
low, then a Full Focus search is initiated.

It is also used to confirm that the Full Focus method algorithm has obtained a sharp image. If this
validation fails, the system will use the last known good focus position.

Normally, the default values for the validator options should be enough to provide a good acquisition.

- Disable focus validator: it will disable any focus validation and, as a consequence, any
images returned by the focus algorithm will be accepted as being in focus. It should be used
only as a last solution when the sample has a very low contrast.

- Maximum allowed score: increases the tolerance of the focus validator. Setting low values
means that only very good images will be accepted as being in focus. Setting high values
means accepting lower quality images (e.g. blurred). Basically, this parameter should be
increased when using samples of a lower contrast.

- Fidelity of details (pixels): size of relevant details. If you set it to minimum (3), then finest
details are searched for and will make a difference in the validator score. If you set to
a higher value, then only rough elements will count in computing the score. However, this
depends on the images you are processing. Most of the time, the default value should
provide good results.

The Load default settings button restores the default options only for the focus validator settings.

Focus Interval

In this dialog you can specify the z-boundaries of the rough focus-search. You can adjust your focus
search interval to match extra thick or thin cover slips or culture plates. To determine the proper focus
interval, we recommend manually focusing with the objective of interest. You can then check the
current Z-position in the camera window and add 250 pm above and below this position for the upper
and lower Z-positions of your interval. The current Z position should be read from TissueFAXS
software (in Camera window) and not from any display of the microscope. Larger focus intervals will
make the autofocus slow and may cause the microscope to focus on objects laying on the cover slip.

Set around this point button ( Set around this point ) is meant to automatically set the Z interval
within +/- 200 around current Z position (the position where the tissue is in focus), in order to restrain

the focus interval and to reduce the duration of the focus process.
= - If you want to use the specified focus interval for all objectives, check Override default
Q TIP intervals with these values;

- If you want to use the default focus interval only, uncheck Override default intervals
with these values.

- Please be always very careful when making focus related changes, as wrong settings
= CAUTION could cause damage to your sample and your objectives!
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- For all the items described in Focus section, some tool tips are available. This means
QTIP that when the mouse is over an item, a short description of the respective item will

appear.

Enhanced Focus tab

The options from Enhanced Focus tab will increase the speed of the focus. However, they are
available only on certain cameras.

Focus Distance: This option will allow you to specify the distance for which a focus position will be
used thus decreasing the time needed to focus. This option must be used only for TMA or any other
small regions that are close to one another. The distance parameter can be determined using the
measure function on the slide preview.

Enhanced Camera Mode: it will increase data transfer speed.

' Focus Options || Enhanced Focus |

Enhanced Camera Mode

[] use Enhanced Camera Mode Enabile this for Ester focus. Not avaiabie for af cameras

Focus Distance

[] use refocus distance
Lsefil in case of smal regions {maximum 9 F0VS) dose fo eadh offier ke wealls or TMA Spots

Distance: (pm): I:I

TIP: Uise the measurement function an the slide fo defermine the distance

Figure 27 - Enhanced Focus tab
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4.3.4 Advanced Focus
¥ Options @

|APP“CH“GI1 Options Choose the extended focus method for each reflector

!'Default Experiment Settings | Reflector Name Extended Focus Method Save Z Stack

» 102 DAPI : Default
Default
Default

Default

|'5can Settings

09 Alexa Fluor 433
Scan Strategy i

Scan Strategy Rhodamine
Stitching

O & EE

Transmission
Focus

Speed

iHardware Settings |Ei|

I'Experiment Options |C|| [[]Use Extended Focus ~ [] Save Z Stack

Extended Focus Options

Steps above
L 2E]

Step size above

1 Eﬂum

Mear the objective
Focus position— e
Far from objective

Steps below Step size below

[ 6] 1

Save Hardware Profile | Load Hardware Profile Save & Exit Cancel

Figure 28 - Advanced Focus dialog

TissueFAXS software is shipped with one default extended focus method - Default - that works for all
reflectors.

Z Stack

Z Stack represents a set of images that are acquired above and below the optimal focus position. By
combining these images, a final FOV image will result, containing a higher level of details than any of
the initial Z Stack.

Check this option only if you intend to use some external software to fuse the images. Be aware that
enabling this option will require more space on the hard drive.

You can choose to use the Z stack for each individual reflector by marking the corresponding
checkbox from the Save Z Stack column.

Prote

- To be able to use the Z stack for individual channels, you must previously check the
Save Z Stack option below the reflectors’ section.

Use Extended Focus

For each reflector present in the system, you can choose the extended focus method used to
combine the Z Stack.

Check this option only when objects are present on multiple focus plans.

If you don’t want to apply the extended focus to one or more reflectors, choose None option from the
reflector’s dropdown list.
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|E| Texas Red ‘Default |E| [ ]
Default
MNone

Figure 29 - Reflectors: Extended Focus dropdown list

Extended focus options

You can specify the number of steps above or below the automatically computed focus position and
also the step size.

- To be able to use the extended focus for individual channels, you must previously
check the Use Extended Focus option below the reflectors’ section.

v Note

' - Using any of the two options (Use Extended Focus, Save Z Stack) will significantly
- cAUTIoN|  increase the acquisition time.

4.3.5 Speed

In the speed dialog box you can adjust the speed of stage movement during acquisition. These
settings do not affect the speed settings of your joystick. Generally, all speed values can be set to
maximum. However, if you are working with well plates or cell cultures in general, you may want to
reduce these values (in order to avoid troubling the content).

The Acceleration parameter describes how fast the stage will try to reach the defined speed.

" Options @
|Application o |i” | Magnification | X¥ Speed | XY Acceleration | Z Speed | Z Acceleration
!Default Experiment Settings |E” 3 1 D :C 7 3 CC
7 ) = 2.5 U :C U ‘:C
Scan Settings |'\ 8
| t 2 p S (= =) ==
Scan Strategy
Stitching 2 :I :C ' O CC
Focus £ O:' :C O:' CC
Advanced Focus
i’HardwareSettings |E”
I’ExpErimentOptkms |E”
Save Hardware Profile Load Hardware Profile Save & Exit Cancel
Figure 30 - Acquisition Speed dialog
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4.4. Hardware Settings

4.4.1 Camera Manager

This option allows you to add and remove a camera from the list of the cameras connected to the
computer. It also helps you setting the current camera. For more details please see Chapter 6.6 of
the current manual.

4.4.2 Contrast Manager

The Contrast Manager is an automated feature of the software that will automatically adapt the
contrast method of the microscope based on the type of experiment you are currently working on.

i Options [}
|Application Options [+]]
|Default Experiment Settings [ | Contrast Manager: [Default &
|Scan Settings |:”
- = This setting applies for Zeiss Microscopes only.
|Hardware Settings |~ I‘ Default TssueFAXS wil not set the contrast method of the microscope. !
I = Smart TissuaFAXS will set the contrast method according fo the type of experiment.

Camera Manager Off  TiesuerAXS will disable the Contrast Manager of the microscope.

Stage Manager

Defaults

Load Settings
IExpErim ent Options |E|‘

Save Hardware Profile Load Hardware Profile Save & Exit Cancel

Figure 31 - Contrast Manager dialog
The Contrast Manager has three options available in the dropdown box shown below:

Default
Smart
off

Figure 32 - Contrast Manager options

e Default: TissueFAXS won't try to set the contrast method of the microscope. For optimal
results, we recommend manually setting the contrast method on the microscope.

e Smart: TissueFAXS will set the contrast method according to the type of experiment. This is
the recommended setting for the Contrast Manager.

e Off: TissueFAXS will disable the Contrast Manager of the microscope. Use this option if
Default and Smart options don’t return desired results.
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. - If the contrast method is not available for the microscope, it will revert to bright field.

= CAUTION

%/N ) - For a detailed view over contrast manager and contrast method, please consult your
o microscope operating manual.

4.4.3 Stage Manager

This option is useful only for inverted microscopes or for any other kind of system that can support
different types of stage inserts (slides, well plates, flasks). You can choose here the layout of the
stage (later referred as stage configuration) for the next experiment.

i~ Options ]|
|application Options |Z|| J Current Stage |
!'Default T Il"_l| Select configuration for stage K2RG Virtual Stage
( — || [pefauit [
|Scan Settings |Z|| —
|Hardware Settings 'Z\||

Camera Manager

Load Settings
IExperim ent Options IEI|

Save Hardware Profile Load Hardware Profile Save & Exit Cancel

Figure 33 - Stage Manager dialog

TissueFAXS supports switching at runtime between different stage configurations. At this point,
two base configurations are supported:

e Slide inserts: a slide insert is usually defined by the maximum number of slides it can hold, by
slide dimensions and distance between two consecutive slides. This type of configuration can be
used on an inverted microscope for culture flasks as well.

e Well plate inserts: a well plate insert is usually defined by the number of wells per row and
column, distance between two consecutive wells and the distance from the edge of the plate till
the first well.
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| vNote - TissueFAXS is configured by default with a slide insert configuration for 4 or 8 slides
inserts.

- In order to control the defined slide inserts or to change the active one you must
choose Tools — Options — Stage Manager.

Using stage configurations

Drop down box (|':'E':E""It |i||) is used to select the
desired insert configuration.

The area below contains information about the current configuration.

Example 1: The default configuration of the stage:

Daka |Z|
Configuration parameters
Template used

Identification [»]
Id -1
Marme Default

Misc |E|
Params (Colleckion)

Figure 34 - Stage Manager: Default Configuration section

Example 2: Information for a well plate:

]' Current Stage |

Select configuration For stage
e | [ active
Daka |E|
E Caonfiqurakion parameters
alpha 1]
Stage ¥ Originisffset -100
Stage ¥ Criginisffset -100
Template used E ]
Identification [»]
Id 4z6
Marne 4Hb
Misc (=]
Params (Colleckion)

Figure 35 - Stage Manager: Well plate section

After you have selected the desired configuration you must click on the Active checkbox near the
dropdown list.

Once you're done, you must press Save and Exit. Any existing experiment will be saved and closed.
The selected configuration will apply only to newly created experiments.
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Creating new configurations

In the drop down list with the available configuration, click on the entry New....

( Current Stage |

Select configuration For stage

Default

]
Default
e,

Figure 36 - Creating new configurations combo box
At this point, the Create template dialog will open. It contains two options:

1. Create template based on an existing template

¥ Create template

E

Create template based on?

() Mew well plate template

| oK | | Cancel |

Figure 37 - Create well plate template dialog
A new window will appear. Note that information about the selected template is displayed below in the
drop down box (our example shows a well plate insert).
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New stage configuration

Select template
Specify template to create the configuration Fram

[l Selecttemplate Available templates:

BE3

Additional Parameters
Dietails

Identification

RE= AB3
Well Data
Distance on = 5412.5
Distance on ¥ 5569.5
Firsk well ¥ offset 4183.68
First well ¥ offset 1250.4
Murnbet of columins 3
Murmnber of rows 2
W'l radius 17350.75
Mext Cancel

Figure 38 - New stage configuration: Select template dialog

At this point, you must choose one template from the available templates and click Next.

You must now specify the distance between the 0,0 point of the stage and the leftmost edge of the
well plate, respectively topmost edge point of the well plate (actually the Stage X Origin Offset and
Stage Y Origin Offset parameters, that you can see in the image below).

The Alpha parameter represents the skew angle of the well plate insert related to the stage (usually,

this parameter is 0).

Performing this configuration for the well plates will make sure that the default regions created by

TissueFAXS will match the actual well plates on the stage.
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New stage configuration
Additional Parameters
S e (Tl Aditional Pararneters
B Additional Parameters Instance parameters |z|

Alpha 0
Skage ¥ Criginffset 2800
Skage ¥ CrigindFfset 1]

‘ Back Cancel

Figure 39 - New stage configuration: Additional Parameters dialog

- In case of slide inserts, the distance is computed between the 0,0 point of the stage
Note o q .
/ and the first slide on the insert.

Once you’re done, you can select the newly created configuration using the previously described
steps.

2. Create new well plate template

By choosing New well plate template (= Fetuelpltelenplatel) (00 the Create template dialog,

you will be guided by a wizard to setup TissueFAXS for using a well plate insert.
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Create Well Plate Template [:][:]@
Welcome
This wizard will help yvouto setup TissueFAXS for using awell plate
insert
To continue, press Mesxt
e aa——r—

Figure 40 - Create well plate template: Wizard

Step 1: here you must choose the name and the type of the template to be created. For the well plate
type, some options are already available by default, but you can also create a new type by choosing

Custom option from the dropdown menu.

Create Well Plate Template DC]@
Step 1
Specify generic parameters
Woelcome Marne
[ Step1 |
‘el Flate Type
Step 2 —
= 6(23) [V
Step 3 [
120(3x4)
Step 4 240 4%6 )
96 §x12 )
Step 5 Custom
StepbB
Step ¥
Step 8
Step 3
Results
| Back | | ek || Cancel |

Figure 41 - Create well plate template: Wizard, Step 1
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In the next steps of the wizard (2-9), simply follow the indications given for each step (see figure
below).

Muve stage to the left most: barder of the well plabe insart M"_"l""c ﬂuw:;:hc top most bardes af the well plate insert
then press Mest L R

000 [0OO
OO0 1000

Mawe skage ko the beft mast border of the firgt row, First column Miowe stage bo the right most border of the Fiest row, first column
then press Mext then press it

OO0 | OO0
OO0 | | ILOO

M stage ta the left mast border of the first row, second column  poyve stage bo the top most barder of the first row, First calumn
then press Mext then press Nest

OO0 | [OOCO
QOJ | | [OOO

Mave stage bo the botbom mest border of the Fiest row, first column Mowe stage bo the top mast barder of the second row, first column
then press Nect then press Mest

OO0 | | 000
OO0 | [BOC

Figure 42 - Create well plate template: Wizard, Steps 2-9
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%/” . - Once you have created a well plate experiment and added the well plate regions, you
e can control their size and position in a similar manner as described in the TMA chapter
(please see Chapter 7).

- After creating the well plates templates, they will be available for further use in the
Drop down box (|D'E':°"'-"t |1||)_

4.4.4 Load Settings

% Options @
|.ﬂPP|iC3ti0" Settings |E|| Load Settings From Another Folder
|.Default Experiment Settings |1|| ! = W I
|'Sl:an SELLNos |i|| ATTE: Fhiv apdion willk atosr jow o migrate seféngs from an ofder version of #he aondicadion.
Hardware Settings [~]| WARNING: After the update i finished, the anplication willbe automaticaly cbsed,
sameraltiznages | Backup OF Configuration Files |
Conkrast Manager e REYEE F* ™ ™"
Stage Managet
Load Settings
[t Experiment Settings |£||
| Save Hardware Profile | | Load Hardware Profile | | Save®&Exit | | Cancel
Figure 43 - Load Settings dialog
The user can use this feature to load the settings from the previous version of the software.
Press Load Settings... button and a dialog will open, where you can browse for the desired file(s).
Once you have selected the file(s), press Update configuration files button in order to effectively
realize the update.
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[x]

¥ Migrate TissueFAXS configuration files

Select the old TissueFAXS configuration file for reference:

|< please select | |Browse ||

Update configuration files

Figure 44 - Migrate TissueFAXS configuration files dialog

Backup of Configuration Files: if you press this button, TissueFAXS will automatically perform a
backup for all current configuration files. You will be displayed a message box with the storage
details, like in the image below:

TissueFAXS

[x]

. b The backup for configuration files is complete! The configuration files are saved to:
D:\TissueFAXS TissueFAXS 3.5.5120, 126B0\BackupConfig 2013-04-23 12-18-23

Figure 45 - Backup of Configuration Files message box

. -Use the Load settings feature ONLY if you are instructed by TissueGnostics
- cauTioN|  personnel or authorized distributors.

- Load settings feature is only available if logged as technician or administrator.
- After the update is finished, the application will be automatically closed.

4.5. Experiment Options

4.5.1 Preview

This dialog resembles very much to the Preview dialog from the default options above. The difference
is that changes in this dialog affect the actual experiment.

TissueFAXS 4.2 USER MANUAL V1.0 Page 48 of 211
Internal



TISSUE aGNDSTIEE

TFAXS - V4.2 - USER MANUAL /1.0

TissueFAXS 4.2
MEGIGAL & BinTEch moLuTiones

¥ Dptions [x]
|Applicati°" getiings | Flease specify the preview schema far current experiment
|Defau|t Experiment Settings | Frevview Schema
|5|:an Settings | | Marmal Center |
|Hardware Settings | || add... " | | | |
|l:urrent Experiment Settings | i
| Preview ‘ 45 Flis

Camera; HxiE40c [ Color [ 0185231112

Preview objective; 2,5, Air

| Save Hardware Prafile | | Load Hardware Prafile | | Save & Exit :| | Canicel :|

Figure 46 - Experiment Options: Preview dialog

4.6. Hardware Profile

In the lower part of the Options panel you can find the Hardware Profile section. A hardware profile
is a profile that will save most of the settings from Options form, depending on user's needs (for
instance depending on sample's type). Please see Chapter 11.

Experiment Options B

‘ Presviey

[ Save Hardware Profile . | Load Hardware Profile ) I' Save & Exit

Cancel

Figure 47 - Options: Hardware Profile

In order to effectively save a profile, press Save Hardware Profile button. In the dialog that appears,
write @ name and, if you wish, a description, then press Save button. Your newly created hardware
profile will be saved and ready for further use.
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x|

Hardware Profile Info

Please type the name and the description for the profile

Narme | Administrator 2014-04-07 10-31] |

Description

Save Cancel

Figure 48 - Saving Hardware Profile

If you wish to load a previously created hardware profile, press Load Hardware Profile button. In the
dialog that appears, select desired profile from the dropdown list, then press Load button. The
hardware profile will be loaded and ready to use.

Hardware Profiles DD@
Select a profile to load
‘Administrator 2014-04-07 10-31 ]
Description
Load Cancel

Figure 49 - Loading Hardware Profile

4.7. Calibrate Field of View

The camera calibration is a basic, but essential operation when using TissueFAXS, as the quality of
the acquired images directly depends on it. We advise you paying maximum attention and
perform the calibration with particular care.

We recommend calibrating the size of the Field of View for each objective from Tools — Calibrate
Field of View... menu.
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I Calibration @
Camers:  |PixelINK PL-AG22C | 6220116 [~ (et e |
Ohjective: 20x, Air J—

| Distance Calibration |
[ 1op | Left 13871655
Right 14405,145

J . } . Top 26042, 162
(LoLeft ] FOV [ Right |
; } — Bottom 26444, 235

width 533,490
| Bottom Height 402,076
Stage Control
|T| | J. | | Edit Speeds |
(=] [ [ 14138400
@ ® &l - 5
— — — 7 26243.200 | pm
| ‘ | | ; | £ 3056.150 | pm
[ Automatically compute calibration for other objectives
IJ Save & Exit \| IJ Cancel \|

Figure 50 - Field of View Calibration control panel

This dialog allows you to compute the size of the Field of View for the current objective.
In order to accomplish this task, you have three possibilities:

- manual calibration;

- automatic calibration;

- distance calibration.

- FOV calibration can only be performed if you are logged as Administrator.

- For all FOV calibration methods, it is recommended to use a slide containing a more
prominent area, in order to track it easier.

- For optimal results, you may use a calibration slide (the calibration slide is mandatory
for the distance calibration method).

4.7.1 Manual FOV Calibration

e Choose a reference point on the sample. For a good evaluation of the reference point, please
make sure the whole object is in focus;

e Move the reference point in the upper-right corner by using the software or hardware joystick;
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Figure 51 - Reference Point: Upper-Right Corner

e  Press Top, then Right;

'I& Calibration

Camera: [PixelINK PL-A622C [ 6220116 [~]

Automatic Calibration

Objective: 20, Air
Distance Calibration

Left 212943,505

1}

Right 213477.045
Top 39707362
Left
Eottom 40109,435
width 533,490
Height 402,076
Skage Conkrol
} r Edit Speeds

o 2 |y | 213210300 | pm

v | 39008400 |

; “ 7 520,994 | um

[ automatically compute calibration For ather objectives

[gave&Exit ] [ Cancel

_

Figure 52 - Manual calibration (a)
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e Using the joystick, move the reference point from the upper-right corner to the lower-left corner;

P —
- ’ J [E S -t
- - | — - 1o

+ + ——

P T LA, | WBTIA r———

Sl A 5 GBS
Shom scabe bar

e HEE B

S

Tha Reference Ponlt
is in the: Lower-Lefl
COrmer

B | | Cahad i W ey Sl | | oo

Figure 53 - Reference Point: Lower-Left Corner

e Press Bottom, then Left. At this point, the Width and the Height values will automatically be
computed;

e To save the computed values, press Save and Exit.
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E

}# Calibration
Camera:  |PixeLINK PL-AGZ2C | 6220116 ]| [ Automatic Cc—,"brati.:.n]
Objective: 20w, Air - —,
| Distance Calibration |
Top ] Left 212943,555
Right 213477045
— f ; Top 39707.362
a oAETS
— ke d Bioktom 40109,435
width 553,490 |
i —
T Bottom | Height | g7~ 402.076 )
— e
Stage Control
( } ( » | Edit Speeds
‘_,| h',| B 213744100 | pm
—_— —_— 39503400 | pm
; ‘ | 2 519,500 pm

[ ] Automatically compute calibration for other objectives

| Save & Exit ] | Cancel J

[0

4.7.2 Automatic FOV Calibration

Figure 54 - Manual calibration (b)

- If you already know the FOV size, you can introduce the Width and Height values by
yourself in their corresponding fields.

e Choose a reference point on the sample. For a good evaluation of the reference point, please
make sure the whole object is in focus.
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[ Camera

5tage Control

Edit Speeds.
E] E] [Zlv| [ _7o707.90] um
v. [ 24434,300] ym
o B R

PixelINK PL-AG22C | 6220116

ﬂ Live Image |

Figure 55 - Generic tissue sample. The point in the center is the reference object.

If using a calibration slide, place the center of the calibration slide on the live image like in the figure

below.
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t t [

2134900 1o

+ + B o)

Fa
A"

CR— |

o g ] [cocture| came, v [itarmtyrvoi..| [T]| Sove

Figure 56 - Calibration slide centered

- In order to bring up the red cross (marking the center of the calibration slide) on the
Note g g q g
%/ live image, use the key combination Alt+C.

' - Do not use images with repeating patterns! (For instance, slides with fluorescence
- cauTioN|  beads might contain many similar objects and auto calibration will fail or return wrong
results.)
- Ensure the speed of the stage is low!

e Press Automatic Calibration button. The stage will be moved and the software will determine
the following:

- The correct flip settings. You will be prompted only if the current flip settings are wrong.

TissueFAXS

\:{) The image shoud be Flipped wverticaly, Would wou lke to Fix this?

Figure 57 - Message warning that the current flip settings on camera are wrong
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- The angle that is formed when the camera is misaligned. You will need to manually rotate the
camera and rerun the calibration to recheck this.

%/N ) - The angle value should be around 0.01. Values higher than 0.09 will generate bad
o quality of stitching.

i

- The dimensions of the FOV.

Validate results

9 Computed FOV size; 534,025:¢406, 178,
M_-J) Pixel size: 2,996x2, 954,
Fio size rakio: 1.3148.
Image size rakio: 1.3333.
Angle: 0,0117290948453951,

Do wou wish bo accept the computed values?

Figure 58 - Output of the Automatic FOV calibration

- For best results, set the speed of the stage at a minimum value. When using other
Q TIP slides than calibration slides, you can run this procedure on different areas to ensure
the correct value is computed.

- If the image is flipped, the algorithm will detect this and will set the image to the right
position.

olla

e To save the computed values, press Save and Exit.

4.7.3 Distance Calibration

e Insert the calibration slide in an empty insert position;
e  Choose the objective for which you want to perform the calibration;

e Enable the live image, focus and center the calibration slide on the live image;

e Access the calibration function: from Tools ( Tools ) menu, choose Calibrate Field of View...
option:
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Calibirate Field Of YWiews,..

Compute Objective Offsets,.,
Adjust Channel Offsets..,
Calibrate Stage..

Options..,

Skin

Run Algorithrms...

Test Stage Precision

Test Microscope

Test Insert

Figure 59 - Tools menu

e The Field of View Calibration control panel will appear:

¥ Calibration

Camera:

PixelIMK PL-A622C | 6220116 |1||

Objective: 20w, Air

X

| &utomatic Calbration |

| Top | Left 213233.675
Right 213768,526
-_— = - Top 39496,1351
L Left | FOV | Right |
Bakkom 39597.269
Width 534,036
| Battom Height 400,527
Skage Control
|J‘| | b | Edit Speeds |
|: |:| v _v| v [ 213501.100] pm
== == —_— ¥ | 39696.700 | pm
| ‘ | i 645,975 [ pm
[ ] mutomatically compute calibration For other objectives
| Save®Exit | |  Cancel |

¢ Now press Distance Calibration button

panel will appear.

Figure 60 - Field of View Calibration control panel

(| Listance Calibration |)

and the Distance Calibration
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' Distance Calibration DD@
Plagse draw the line thar speciy the corresponding vale for the distarce

Diskance:

0,000 [¥y]
- ! FO width:
First click Second !
: |.0o0 |
here click here
FOY Height:
|0.000 |
Pixel size:
401 x oy |
FoV size ratio

|0.000 |

| Cancel |

Figure 61 - Distance calibration panel (a)

¢ Draw a line between two points for which you know the distance. Click in a desired point to start
drawing the line, then click again to determine the end of the line. In our example, the squares on
the calibration slides are 100umX100um. Use a distance as big as possible in order to improve
results;

e  Specify the distance between the two selected points (the value must be in zm);

e  Press Compute button: FOV Width, FOV Height, Pixel size and FOV size ratio will automatically
be computed;

. Press OK button in order to save the obtained values.
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o
Specify a value for the
lenght of the line

i Distance Calibration
Plaase draw the live e spechly the corresponding valse for the distarice

Diiskance:
|200.000

Press
Compute

i Compute ||

FO Width:
’ [534.036 |
FO Height:
’ Automatically . |400.527 |
computed _—
Pixel size:

values ™ [2.996 % 2.996 |

FOV size ratio:

\|1.333 |

Figure 62 - Distance calibration panel (b)

l vNote About calibration methods:
... -Only the FOV values for the current objective have been calculated / recalculated this

far. In order to compute the FOV sizes for the rest of the objectives, repeat the steps
for each objective. For a quick setup, but less precise, you can select the objective
with the medium magnification between your objectives, compute its FOV size and,

(|' Sarve & Exit ‘|)

before pressing Save and Exit
calibration for other objectives.

, select Automatically Compute

- At any time, you can press Cancel if you don’t want to save the changes.

TissueFAXS 4.2 USER MANUAL V1.0 Page 60 of 211
Internal



TFAXS - V4.2 - USER MANUAL /1.0
TISSUE aBNDSTIES TissueFAXS 4.2

MEDICAL & BIOTECH SOLUTIONS

¥ Calibration @

Camera: |Pi><eLINK PL-AG22C | 6220116 |E|| Automatic Calibration |

Objective: 20w, Air

Top Left 213233.675
Top 39496, 131
Left | FOV Right
Battom 39897.269
width 534096

Stage Contral

J. r . | Edit Speeds |

- [ _X_ w sy 2135011000 pm
—_—— it 39696.700 | pm

“ " ] 645,975 | pm
@Jtomaticallv compute calibration For other objectives

Figure 63 - Field of View Calibration control panel: final operations

4.8. Compute Objective Offsets

Usually the objectives present on a microscope are not perfectly centered on the same point. To
avoid situations when acquisition images are slightly moved compared to the preview image the
objective offsets must be computed. All TissueGnostics systems have this calibration done at
delivery time and you should not use this function unless instructed so by the support personnel. For
best results please use a calibration slide in the next steps.

Compute Objective Offsets is available from the Tools menu.

File | Tools Admin  &nalysis  Help
= Calibrate Field Of Wiew... ‘
+]
B | Compute Objective Offsets.., |
|’ Previe Adjust Channel Offsets.., gition]Ehe
I K Calibrate Stage.., me
| Acquisil FL
- Options.,
Al
Skin L
Run &lgarithms..
Test Stage Precision
|Nam 7
= Test Microscope H
TestInsert 0O

Figure 64 - Compute Objective Offset Menu
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The wizard will appear. First step is to select the reference objective. Recommended one is 20x or if

you don’t have it an objective with a medium magnification. Press Next after the desired objective
has been selected.

1)
A

Compute Objectives Gitsets

L
[

ki

D Ene
)

10

PFlan=mieofluar 401,30 Ol

1

H

2

o am R L g
Pl LI DO, This Wl De
4

5

Plan-Apochromat 63:/1.40 il

i‘kf'. - "’r‘“"‘ﬂ"h.f"'ﬂ"V"""I.I’J.I"U"ﬂl-l‘ll“‘"w“l

Figure 65 — Compute Objective Offset Wizard

Compute Objectives Offsets DD@

<]

Compute offsets for each objective

current objective,

Then press Mext objective.

1: 2.5 Air |

Compuke .I I? Mext Objective .I

|§ Cancel .|

Figure 66 — Compute Objective Offset Wizard
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Once this appears follow the steps:
1. Focus the image and center the reference object
2. Press Compute
3. Press Next Objective

Once you have pressed Next Objective the microscope will switch to the next objective and you must
do the same steps.

When no more objectives are available the Next objective button will become disable and you can
click on Next. The following summary will appear:

Compute Objectives Dffsets C]D@

4

-

Objectives Offsets

Objective * Offset ¥ Offset
2.5% Air -10 -14
10 Air z0 Z0
v | 20 Air i i
Plan-Meofluar 40x/1,30 .., 12 ]
Plan-Apochromat 63x/1.... 14 ]
Finish Cancel

Figure 67 — Compute Objective Offset Results

If you see values larger than 200 micrometers something went wrong and you should check if the
objectives are properly inserted after that you will need to rerun this wizard.

If the values are smaller than 200 micrometers you should press Finish. To check if the values are
correct you should preview a slide, (do not use existing previews) then define and acquire a small
region. If the acquired region matches with the preview then the wizard was successful.

4.9. Adjust Channel Offsets

In fluorescence experiments you might encounter cases when the focus plane differs from reflector to
reflector. To work around this issue use the Adjust Channel Offsets menu located in the Tools

P

menu or choose Adjust Channel Offsets button ( © ) from TissueFAXS main toolbar.
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Calibrate Field Of Wiews.,
Compute Objective Offsets,.,

Adjust Channel Offsets,.,

Calibrate Stage..

Options..,

Skin r
Run Algorithrms...

Test Stage Precision

Test Microscope

Test Insert

Figure 68 - Adjust Channel Offsets

The first step is to select a reference reflector and to focus on it.

Adjust Channels Offsets C]E]@

Refersnce channel

Flease select an channle to be used as reference channel

2: DAFI |ﬂ

|‘ Pos Channel |

1 Transmission
2 DAPL

3 Rhodamine
4 FITC

5 Cy 7

Mext = | | Cancel |

Figure 69 - Adjust Channel Offsets Step 1

After you have pressed next TissueFAXS will switch to the first reflector. Follow the on screen
instructions.
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<

Adjust Channels Offsets DD@

Compute offsets for each channel

Focus and then press Compute for calculating the offsets For current channel,

Then press Mext channel,

3 Rhodarnine |

| Compute |

| Mextx || Cancel |

Figure 70 - Adjust Channel Offsets Step 2

When you have passed through all the reflectors and you press Next the following summary will

appear.

<

Adjust Channels Offsets

#E) x

Channels Offsets

Chjective Focus Offset
Tran 0

[\ | Darr 0

| | Rhod 1

B FITC 1

BIE 1

| Finish | | Cancel |

Figure 71 - Adjust Channel Offsets Summary

You can press Finish. To test the results you can define a 1x1 region and check the images on each
channel to see it the images are in focus.
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5. Users

Managing the users in TissueFAXS is really simple and intuitive.

In order to use the application, you have to be authenticated, by owning a username and a password.

5.1.1 View Users

To manage the users, you must be logged in as Administrator. In TissueFAXS, there is only one

Administrator and a set of users, who may be managed in the application when the Administrator is
logged in.

From the main menu, choose Admin, then Users, and a panel will appear:

Users v
|§ &dd user., . |
|f Maodify user.,.. |

Delete user
[ Change passward... |

Real name:

Administrator |

Descripkion:

| Close
Figure 72 - Users dialog
5.1.2 Adding Users
Click on the Add user button and you will get the following panel:
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New user

User Mame |
Real Mame |
Password |

Re-type password |

Description

' B

Role  |User

| oK | |

Cancel |

Figure 73 - Adding Users dialog

Here, you can fill necessary information concerning the new user, as the User Name, the Real Name,

the Password, Description and role.

| o | All fields, excepting Description, are mandatory.

5.1.3 Modifying Users

By pressing Modify user button, you can use the panel that appears to

description and the role of the user.

update the real name, the

Description

Role

Update user: Administrator

Real name |P.dministrator

X
|

Administrator

[v]

Cancel |

5.1.4 Delete Users

Figure 74 - Modify User dialog

To delete a user, select it in the User list dialog, then press Delete user button. You will receive a
final warning before the effective deletion; it looks like the image below:
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TissueFAXS 3l

o, Dovyou really want bo delete the selected user?
L]

Figure 75 - Delete User message box

5.1.5 Change Password (Administrator Mode)

When you are logged in as Administrator, you can change other users’ passwords by using the dialog
shown in the image below. To change the password, the application will first ask you to type the old
password, then the new password and its confirmation.

Change password: Administrator @

Define a new password

2ld passwaord | |

Mew passwaord | |

Re-type password | |

[ ok | Cancel |

Figure 76 - Changing other user’s password dialog

5.1.6 Role Based Administration

In order to prevent certain untrained users to access the advanced controls of the application, a role
based policy exists in TissueFAXS.

Role based administration implies access restriction to non-administrators for advanced controls of
the application.

The roles can be assigned in two ways:

e  When creating a new user, choose one of the three available options from the Role dropdown box:
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New user

Password |

Re-type password |

' B

User Mame |Demo User

Real Mame |Demu Lser

Description
Role |User |E| =
User
Technidan
Administrator

Figure 77 - New User: assigning role

When modifying a user, choose one of the three available options from the Role dropdown box:

Description

Role

Update user: Demo User

3

Real name |Demn |ser

SEr

The following user roles are available:
1. User

2. Technician

3. Administrator

User
Technician
Administrator

Inherits all the rights of the User role.

Figure 78 - Modify User: assigning role

This role can modify wide system settings like FOV calibration.

This role can modify the list of users and their roles.

Inherits all the rights of the Technician role.

List of settings and the minimum access level:

This role cannot modify wide system settings like FOV calibration or scan strategies.

If using the Role Based Administration feature, some settings will be available only for Administrator
or Technician. Please see table below for more details:

TissueFAXS 4.2 USER MANUAL V1.0

Internal

Page 69 of 211



TISSUE ’BNDSTIES

MMMMMMM & BIDTECH SOLUTIONS

TFAXS - V4.2 - USER MANUAL /1.0

TissueFAXS 4.2

Operation Minimum Behavior for users without
Access Level access

Run Algorithms Technician Hidden
Calibrate Field Of View Technician Hidden
Test Microscope Technician Hidden
Test Stage Precision Technician Hidden
Administrate Users Administrator | Hidden
Options — Default Experiment Settings — Technician Disabled
Storage — Raw Data
Options — Scan Settings — Scan Strategy Technician Disabled
Options — Scan Settings — Speed Technician Disabled
Options — Application Options — Actions — Technician Disabled
Move To a Safe distance
Options — Application Options — Actions — Technician Disabled
Calibration
Options — Application Options — Support — Technician Disabled
Connection Details
Options — Application Options — Support — Test | Technician Disabled
Connection
Camera — Advanced Technician Hidden
Options — Application Options — Licensing Technician Disabled
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6. Using TissueFAXS
6.1. New Experiment

In order to acquire images in TissueFAXS, it is essential to create a new experiment or open an
existing one. All images, settings and data are saved and embedded in your experiment files and
folder.

The only thing you can do if you don't have a current experiment opened is to preview slides or
acquire single images from the camera window.

6.1.1 Opening an existing experiment

To browse for an existing experiment press Open button (@ ) from the toolbar or press Open...

. Open...
from the File menu ( )

To access the recently used experiments press Open button arrow (@@) from the toolbar or

Open...
press Open... arrow from the File menu ( @ pen ®):

FA\Projects\TissueFAXS\Demo_Project\Demo_Project.aqproj
F:\Projects TissueFAXS\Demo_BF\TF 132 BF.aqproj

Yiew for All Users

Figure 79 - Recent Experiments list
From this list, choose the desired experiment and left click on its name to open it.
Currently opened experiment name appears bold on the list.

If you choose View for All Users option, Recent Experiments dialog will open. Here you can see the
previously opened experiments by other users (see Chapter 5.1.6) and you can open any experiment
by double clicking on it.

You can delete items from the Recent Experiments dialog by selecting desired item(s) ad pressing
Delete button from your keyboard. You can also use the contextual menu that appears when right-
clicking on any item in the list.

Open
Remove selected
Remowve All

Remove All User Lists

Figure 80 - Recent Experiments: contextual menu
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¥ Recent Experiments DD@
Administrator Recent Experiments
Demo User

-

Fi\ProjectsiTissueFAXS \Demo_Project\Dema_Project.agproj
F:\ProjectsiTissueFAXS\Demo_BF\TF 132 BF.aqgproj

| Open Experiment | | Cancel | |

Figure 81 - Recent Experiments dialog

6.1.2 Experiment Creation

It's easy to create a new experiment, as TissueFAXS offers a user-friendly New Experiment panel.
To begin creating a new experiment, follow the steps below:

e Goto File —» New... menu:

T+
&

B Mew...

Open... »

Save

wlRN]

Save as Template..,

Acquire 3

Print

iG> 1 &

Print Preview

Slide Manager

Properties...

Close

Exit

@ %muu

Figure 82 - New Experiment menu

e  Orgodirectly in the toolbar:
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o) (7

s

a =1 0=y

Figure 83 - New Experiment (toolbar)

At this point, the New Experiment panel will open:

¥ New Experiment

Choose a template to start scanning

Templates

‘Idenuﬂcauon

|BF 20x

‘Prevwew and Acquisition Settngs

|BF 40x

|FL 40x DAPI FITC ALEXA |

From Existing Experiment... ¥

Custom BF

| !; Custom FL

"Shdes

Hardware Profile |Use current settings

| Cancal |

Now you have the following options:

¢ Create a new experiment based on an existing template /an existing experiment

[}

Figure 84 - Experiment Creation

- Usually, templates are defined by system technicians or by support staff. On the other
hand, an existing experiment can be used to create a new one when you want to keep

exactly the same settings from an experiment to another.

e Create a new custom brightfield experiment

e Create a new custom fluorescence experiment

Create a new experiment based on an existing template/an existing experiment
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From the list of templates on the left side of the New Experiment panel, choose desired item. The
following panel will open:

¥ New Brightfield Experiment from: BF 20x %
Create Brightfield Experiment from: BF 20x I
Templates Identification
MName: Comment )
Administrator 2014-01-07 15-43 B D al
BF 40x Storage Foldsr, r:ld
. —— Brightfiel
\TissueFAXS Projects [Brawse
FL 40x DAPI FITC ALEXA b | —
Preview and Acquisition Settings
Slides
Template/Existing Experiment Path
From Existing Experiment... v
B | Custom BF
Custom FL Hardware Profile Use from template ] Acauire v Create Crily Cancel
== ]

Figure 85 - New Experiment panel: create new experiment from template (a)

You can customize some of the fields that will appear on the right side of the New Experiment panel
and modify the data if desired:

e Experiment name: the corresponding TissueFAXS experiment file will have this name and it
will be stored in a folder having by default the same name as the experiment (it can be modified
later).

e Storage folder: to change the experiment storage folder just click on the label and then
browse for the desired folder.

vNote - Please ensure that you have enough rights on the selected folder.
- Please ensure that you have enough free space on the drive where the folder is

located. The free space required depends on the file image format but at least 10 GB
is recommended.

e Comment (optional): you can add a short description of the experiment.

Not. - By default, the following sections are collapsed: Preview and Acquisition Settings,
J o Slides, Template/Existing Experiment Path. You can expand them if you like; in this
case the New Experiment form will ook like in the picture below:
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'§ New Brightfield Experiment from: Template 1 B
Create Brightfield Experiment from: Template 1 ]
Templates =
Name: Comment:
|Template 1 I 2013-12-10 1331 B ] ,
Storage Folder =
(Template 2 [DaTissuerAxs rowes] Brghtfeld
| Template 3 P
Preview and Acquisition Settings @)
Preview Objective Acquisition Objective:
Preview Reflector: T2 | Acquisition Reflectors] [Reflector Camera Profile I [ color ]
Cameraprofe: foea ] =
| Preview Settings.... |
[sides a
|ID | Name Acquire Z1Al| Content type = | Comment
> 16lide1 Generic =]
2 Slide 2 Generic
3 Slide 3 Generic
4 slide 4 Generic
5 Slide 5 Generic
6 Slide 6 Generic
7 Slide 7 Generic
8 Slide 8 Generic
Existing Experiment... | [Template/Existing Experiment Path S
— |D:\TissueFAXS\04.12.2013\TissueFAXS 4.2.5245.14 Bin Obfuscated\Templates\Template 1.agtpl ==
‘ Custom BF ‘
‘ !: Custom FL ‘ Hardware Profile |Use from template & | Acquire v | create only | | cancel |

Figure 86 - New Experiment panel: create new experiment from template (b)

¢ In the Slides section, you can edit slide's name, set the content type (generic or TMA) or add

a comment.

¢ You can find out details about the template by pressing Details button ()

=1

Desaripbon of template/expenment:

Template/Experiment Type: Brightfield ~

Praview Objective:

Preview Reflectors:
- Tran

Acquisition Objective:

Acquisition Reflactors:
- Tran

Camera:
PixeLINK PL-AB22C

Experiment Comments:

1x, Air

20w, Air

.

Figure 87 - Details window

e Import defined regions (available for creating a new experiment from an existing one): check this
case to import the regions from the old experiment to the new one.

Details... Import defined regions)

Figure 88 - Import defined regions button
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e  Select desired hardware profile (for details please see Chapter 4.6): use current settings or use
the settings from the template

Hardware Profile Use from template EI

Use current settings
Use from template

Figure 89 - Hardware profile options

e  Choose whether you want to acquire your slides or if you just want to create the new experiment.
If you choose to acquire, you must decide if your acquisition will also imply manual correction. If
you choose Acquire with Manual Correction, TissueFAXS will allow you to manually intervene
to enhance the quality of detection for each sample.

Acquire | v ' Create Only |

Acquire

Acquire with Manual Correction

Figure 90 - Acquire options

Create a new custom brightfield experiment

From the left side of the New Experiment panel, choose Custom BF. The following panel will open:

¥ New Brightfield Experiment

Create Brightfield Experiment
Templates Tdentfication
|BF 20x |[ 1] Name: Comment:
e Wmmis\ralor 2014-01-0810-41 B ‘
|BF 40x J Storage Folder
T ——— TissueFAXS Project g
[FL 40x DAPT FITC ALEXA | Drimissue s ]
brEV|ew and Acquisiion Settings =)
Preview Cbjective: ‘Z.Sx, Air E|| Acquisition Objective: |20><J Air El‘
Preview Reflector: ‘ | Acquisition Reflectors: |Reﬂector ‘Camera Profie |Co|or ‘
Camera Profle: | HXG40c / Color 7 0185231112_2.., [+ » Tran HXGA0 / Coler /0185221, -l
| Preview Settings... |
Camera; HXGACe / Color /0185231112 [+
é\\des E\
‘ i») |Name Acqure [ Al | Content type ™ | Comment:
» 1Sidet Generic
2 Slide 2 Generic
3 Slide 3 Generic
4 Slide 4 Generic
5 Slide 5 Generic
6 Slide & Generic
7 Slide 7 Gereric
8 5lde 8 Generic
From Existing Experiment... V{
Benew
‘ !i Custom FL ‘ Hardware Profile ‘Use current settings EH | Acquire T/| | Create Orly | [ cancel |
Figure 91 - New Experiment panel: create new custom brightfield experiment
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You can customize some of the fields that will appear on the right side of the New Experiment panel
and modify the data if desired:

e Experiment name
e Storage folder
e Comment (optional)

e Preview and acquisition settings: objectives, camera, camera profile (if any)

th - In brightfield experiments no selection can be made for reflectors. The channel
oe Transmission is selected by default (it is specific for the Brightfield Experiments)

Preview Settings
Settings for the preview operations can be set by clicking on the Preview Settings button

(|Previsw3ettings... ) voy can choose a preview schema from the list and select the position of the

label from the slide (up or down). This slide label setting will remain the same for the entire
experiment. It can only be changed later for single slides.

In addition, you can also select a profile with predefined settings from the dialog.

All settings made here can be changed later if necessary, only the experiment type cannot be
changed.

You can adjust the preview area size by clicking on the |FTE¥E¥SERNGS.. | b on The preview area (or
yellow box) can be manually adjusted with the mouse or you may select a pre-defined schema from
the drop-down menu.

Experiment Preview Settings @

Please specify the preview schema for your experiment.

Preview Schema

Large |

| add... | |Rename...| |Remove... |

Hink:
Fxll Fvs
Camera: HxG40c [ Color (0185231112

Preview objective: 2.5, Air

Label Position
() Label Up

(%) Label Down

[o]4 Cancel

Figure 92 - Preview Area Settings panel

You can give a name to your Preview Schema and save it for future projects. This is useful when you
have multiple slides which frequently have the region of interest (tissue) in the same specific location.
Defining your preview schema over your region of interest will save time; otherwise the microscope
will scan the entire slide in order to preview it.

The Hint area displays the preview schema size in terms of number of fields of view (FOVs).
Additionally, the type of camera and objective used for preview is shown.
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In the Label Position area, you can specify how your slide is oriented on the stage. This is not a
definitive setting. For instance, even if your slides have the labels oriented down, you can change this
later in the project for individual slides or for multiple slides. To do this later, just right click on the
slide(s) and change its label position.

¢ In the Slides section, you can edit slide's name, set the content type (generic or TMA) or add
a comment.

¢ You can find out details about the template by pressing Details button (|ﬂ|)

e  Select desired hardware profile (for details please see Chapter 4.6): use current settings or use
the settings from the template
Hardware Profile Use from template |E|

Use current settings
Use from template

Figure 93 - Hardware profile options

e  Choose whether you want to acquire your slides or if you just want to create the new experiment.
If you choose to acquire, you must decide if your acquisition will also imply manual correction.

Create Only

Acquire
Acquire with Manual Correction

Figure 94 - Acquire options

Create a new custom fluorescence experiment

From the left side of the New Experiment panel, choose Custom FL. The following panel will open:
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¥ New Fluorescence Experiment @
[ Create Fluorescence Experiment
Templates Identification
BF 20x Narne: Comment:
Administrator 2014-01-08 11-20 F
BF 40x Storage Folder: S
BT 2T e e ST D:iTissusFAXS Projects [Browse |
Preview and Acquisition Settings
Preview Chjective: 2,5x, Ar E| Acquisiion Objective: |20x, Air El
Preview Reflector: |DAP] o] Acauisiton Reflectors: [ Treflector Camera Profile Color
Camera Profle:  |Select E| » Tran 0 ]
DAPI ] =
Preview Settings 104 O =
Camera: PCO.PixelFly USE [ O El z\:;d =
Cy 7 =
Slides
ID | Name Acquire [ Al | Content type ™ | Comment
» 18ided [ Generic
2 Slide 2 Generic
3 Slide 3 [ Generic
4 Slide 4 Generic
5 Side 5 Generic
6 Side & Generic
7 Slide 7 (Generic
8 Side 8 Generic
From Existing Experiment... v
D;Custom BF
Hardware Profile [Use current settings El Acquire v Create Only Cancel
Figure 95 - New Experiment panel: create new custom fluorescence experiment
You can customize some of the fields that will appear on the right side of the New Experiment panel
and modify the data if desired:
e Experiment name
e Storage folder
e Comment (optional)
e Preview and acquisition settings: objectives, reflectors, camera, camera profile (if any)
Preview Settings
Settings for the preview operations can be set by clicking on the Preview Settings button
Preview Settings... | . . .
|~—g,|). You can choose a preview schema from the list and select the position of the
label from the slide (up or down). This slide label setting will remain the same for the entire
experiment. It can only be changed later for single slides.
In addition, you can also select a profile with predefined settings from the dialog.
All settings made here can be changed later if necessary, only the experiment type cannot be
changed.
. . . . | Preview Settings... | .
You can adjust the preview area size by clicking on the |Ff&¥€#58tias... | b 101 The preview area (or
yellow box) can be manually adjusted with the mouse or you may select a pre-defined schema from
the drop-down menu.
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Experiment Preview Settings @

Please specify the preview schema for your experiment,

Preview Schema

" Large |E|

| add... || |Rename...| |[Remove... |

Hink
Sxl2 FOVs
Camera: PCO,PixelFly USE | 0

Preview objective: 2,5, Air

Label Position
() Label Up

(®) Label Down

Cancel

Figure 96 - Preview Area Settings panel

You can give a name to your Preview Schema and save it for future projects. This is useful when you
have multiple slides which frequently have the region of interest (tissue) in the same specific location.
Defining your preview schema over your region of interest will save time; otherwise the microscope
will scan the entire slide in order to preview it.

The Hint area displays the preview schema size in terms of number of fields of view (FOVSs).
Additionally, the type of camera and objective used for preview is shown.

In the Label Position area, you can specify how your slide is oriented on the stage. This is not a
definitive setting. For instance, even if your slides have the labels oriented down, you can change this
later in the project for individual slides or for multiple slides. To do this later, just right click on the
slide(s) and change its label position.

¢ |n the Slides section, you can edit slide's name, set the content type (generic or TMA) or add
a comment.

¢ You can find out details about the template by pressing Details button (|ﬂ|)

e  Select desired hardware profile (for details please see Chapter 4.6): use current settings or use
the settings from the template.

Hardware Profile |Use from template v

Use current settings
Use from template

Figure 97 - Hardware profile options

e  Choose whether you want to acquire your slides or if you just want to create the new experiment.
If you choose to acquire, you must decide if your acquisition will also imply manual correction.
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Create Only

Acquire
Acquire with Manual Correction

Figure 98 - Acquire options

6.2. Preview Settings

Preview Settings can be accessed by clicking on the Preview tab in the upper left corner of the main
TissueFAXS window. If the Preview tab is not visible, you can make it visible by pressing the
Settings button from the application’s toolbar.

"ﬂ@ : Preview Objective:

I:D.cquisitinn 105, At |1|

"
A

£

Figure 99 - Preview tab

This feature of TissueFAXS covers the settings for the preview operation, such as the objective
(which must be a low magnification objective), channels (for instance the reflectors in use) and
individual settings for each channel.

In the next two sections, the workflow for brightfield and fluorescence experiments will be
described.

6.2.1 Brightfield Experiment

For a Brightfield Experiment you can select the objective used for preview.

To edit the camera settings for a channel, click the View button (lLl). For further details
see Chapter 6.6. from the current manual.

%/ - You cannot add or remove channels. The default channel is Transmission and cannot
Note f o - R A
be changed. If you don’t have a Transmission channel (e.g. a missing reflector in the

reflector changer) you will not be able to acquire brightfield images.

- To adjust the camera settings for the channel Transmission, you must have a camera

present in your project. Otherwise, the View button (| s |) for each

channel will not be visible.

; - If you had made previews without any experiment and then created a new experiment,
- caution|  the previews will be lost.

TissueFAXS 4.2 USER MANUAL V1.0
Internal

Page 81 of 211



TFAXS - V4.2 - USER MANUAL /1.0
TISSUE ’BNDSTIES TissueFAXS 4.2

Preview Objective: Preview Channels:

" Preview —
L |2. Sx, Air |1\|

‘ Name Reflector Camera Profiles ‘

\& » Transmission Transmission | View

|‘ Acquisition

Figure 100 - Preview settings panel

6.2.2 Fluorescence Experiment

For a Fluorescence Experiment, you can select the objective used for preview, the channels used
for preview and the camera settings for each channel.

To add or remove channels, press the Add/Remove Channels... button (| #ddiRemove Channels... |y
In the dropdown list that appears, the already selected channels will appear checked.

i Preview Objective: Preview Channels: :
|Preview - —
. |1UXr Air |1|| | Mame | Reflector Profiles ’
|Acquisitior1 B :
\ Add/Remove . . ) ’
~3 List with available
5 Channels.__. button . — i
Check desired
channels
Tran R, i
Name TTman, S J Microscope | Camera
(== TMA Fluo Mahouc... Rhod
[v| G side 1 SFrTC
| | @2 side2 [ Texa
|| 2 slide 3
| | & sides
|| S slides
| | [ sides
| * q.J_é Slidei_w r*\"mﬁl iz

Figure 101 - Preview Settings panel: Channel list

E—

I 3 Preview Objective: Preview Channels:
‘ Preview —
b [2.5%, ai =] | Name | Reflector | camera Profiles |
|‘ Acquisition B » DAPL DAPL [ View |
& Rhodamine Rhodamine | Wiew |
\, . | Add/Remove Channels... |

Figure 102 - Preview Settings panel: Channels inserted

To edit the camera settings for a channel, click the View button next to it. For further details see
Chapter 6.6. of the current manual.

You can change the names of the channels by clicking on each in the settings field.

vNote - To adjust the camera settings for any channel, you must have a camera present in

your project. Otherwise, the View button (|Ll) for each channel will not
be visible.
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You can select more than one channel for the preview operation because each slide can be scanned
multiple times (once for each channel in the list, that will yield the final overlay image). For each
channel you may adjust the camera settings (light intensity, exposure time, colors, etc) by pressing
the View button next to each reflector in the list. Make your adjustments in the new window that
appears and press Save. When all your channel settings are saved, you are ready to acquire your
preview image.

It might be an option to make the preview for fluorescent experiments in darkfield illumination.

6.3. Acquisition

If the user simply presses the Acquire button from TissueFAXS main toolbar, the application will
perform the Finish Acquisition action.

L

All the acquisition options can be found by pressing the arrow of the Acquire button (=1 ).
A dropdown menu like in the image below will appear:

Finish Acquisition, ..
acquire Al
Select Ikems to Acquire. ..

Preview & Acquire

Figure 103 - Acquisition Options
The following options are available:

¢ Finish Acquisition: TissueFAXS will acquire only the unacquired FOVs from the experiment;

¥ Acquisition Information @
¥ou are about to perform Acquisition. Please read the following summary
before proceeding:
‘ou have 2 regions to be acquired with a total number of 544 FOVs,
Ackions
[ ] Beep after Finish [ Time lapse: acquisition Email after acquisition =+
[] shut down after Finish Acquire correction image
=
=]
Acquire Cancel
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Figure 104 - Finish acquisition

e Acquire All...: TissueFAXS will acquire all the FOVs of the experiment and will also erase all already acquired

FOVs;

e Select ltems to Acquire...: the user will select the items to be acquired (slides, ROIs).

¥ Acquisition Information

You are about to perform Acquisition. Please read the following summary
before proceeding:

B

*fou have 9 regions ko be acquired with a total number of 2677 FOYs,

The fallowing 7 regions are already acquired:
- Slide 1.Region 001
- Slide 1.Region 002
- Slide 3.Region 003
- Slide 3.Region 007
- Slide 3.Region 008
- Slide 4.Region 004
- Slide 5.Region 005

Warning! For acquired regions, all existing images will be deleted First.
This process may take a while.

Actions
[] Bep after finish [ Time lapse acquisition Email after acquisition »+
[ shut down after Finish Acquire carrection image

!I

Acquire Cancel

Figure 105 - Acquire All

4 Select items to be acquired

€]

EE

[ name |
= Administrator 2003-07-24 16-21
(=H] slide 1
9 Region 001
L9 Region 002
EETH
» (ZH] slide 3
Region 003
Region 007
L. Region 003
[ZH] slide +
Lish) Region 004
(] slide s
9 Region 005
i3 Region 009
EiEET
S5 Region 006
1 slide 7
| slide =

OOO00O00000fFHFELOOAFOO

[7] select unacquired items | Clear Selection| | Expand &l | | Collapse all |

Acquire | Cancel
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Figure 106 - Select Items to acquire

e Preview and Acquire: the user must select the slides for automatic preview and acquisition. Also, the tissue
detection for selected items can be enabled by checking Verify Tissue Detection.

¥ Select Slides DD@

Select slides for preview & acquire

Slide 1
Slide 2
slide 3
slide 4
slide 5
Slide &
[ slide 7
[ ]slides

[ werify Tissue Detection

|:| Remove existing regions

[] all slides Ik Zancel

Figure 107 - Preview and Acquire

6.3.1 Acquisition Settings

Acquisition settings can be accessed by clicking on the Acquisition tab in the upper left corner of the
main TissueFAXS window. If the Acquisition tab is not visible, you can make it visible by pressing
the Settings button from the application’s toolbar.

|@I Acquisition Objective:
o g

|§Ex|:|eriment Profile. .. ‘I

Figure 108 - Acquisition tab

- Acquisition settings are similar to the preview settings, except for the fact that they act
Q TIP when acquiring regions.
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- The list of objectives which may be used for acquisition is not limited (as for the
preview).

- An important difference is that you can select the channel for auto focus in the
acquisition workflow.

Acquisition Objective: Acquisition Channels:

‘ Preview - —
.‘ 20x, Air [] Name Reflector Camera Profiles Focus Channel

|Ecqu|s|hon I » Transmission Transmission r | View |

Experiment Profile. .. DAPI DAPL [T | View |

| add/Remove Channels... |

Figure 109 - Acquisition Settings panel

Focus Channel

The Focus Channel is the channel for which TissueFAXS will perform the auto focus in fluorescence
experiments. The focus for Focus Channel will be memorized by the application and then used in
acquiring the other channels.

The default Focus Channel in TissueFAXS fluorescence experiments is DAPI. If DAPI is absent
from the experiment, TissueFAXS will automatically set as Focus Channel the first channel listed in
the Acquisition Channel section.

Channels
e For Brightfield Experiment: Only Transmission is available;
e For Fluorescence Experiment: choose the desired reflector (including transmission).

vNote - After choosing the reflectors, you must readjust the camera settings for each reflector.
- The name of the channel is editable.

Objective Lens
Select the desired objective from Acquisition — Acquisition Objective.

%/” . - After choosing the acquisition objective, you must readjust the camera settings for
o each combination of acquisition objective and acquisition channel.

Camera Settings

To edit camera settings press View button. For more information please see Chapter 6.6. of the
current manual.

You may also want to use settings from camera profiles (if you have previously created any) instead
of making new settings for the camera. For more information about camera profiles please see
Chapter 6.8.

Additionally, TissueFAXS stores TL lamp intensity value (for Transmission) and attenuator settings
value (for Fluorescence channels) per channel.
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. . Choose an existing
Use this button to view intensity profile
or edit camera settings
Acquisition Channels: Settings for Acquisition
‘: ; Here you can select the objective and
fiame Refiect e < 4] [aschand the channels for acquisition.
« | Tran Transmission | View i ] e For each channel you can edit the

| PixelIMK PL-AG22C [ 6220116_20x_Transmission_Demol ke the acquisition
PixelIMK PL-A522C j'6220116_20x_Tran.smissiDn_Dem02 lat least one channel.

Close RL Shutter

Figure 110 - Camera Settings

Experiment Profile

An Experiment Profile represents a set of settings (camera, acquisition objective, preview channels,
acquisition channels) that you can save for further use, in order to make available different
combinations of settings for the preview and acquisition. To access Experiment Profile options, go to
acquisition settings tab and press Experiment Profile button...

Acquisition Objective:

|F'review —
) 20, Air |1|

|.ﬁ.|:|:|uisiti|:|n

{Expetiment Profile, i

Save...
Load...

Delete. ..

Figure 111 - Profile Options menu

e Save: the current preview and acquisition settings can be saved in order to make them
available for other experiments. Please specify a name and a short description for this profile.
A default name is already generated. It contains the camera name and type, the objective
magnification and the reflectors selected for acquisition; you can also add your own information
to the name.
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Experiment Profile Info @

Please type the name and the description for the experiment profile.

Tarne |PCO PixelFly [ 0_20x_DAPI_FITC Cy 5 |

Description ||

camera | |

Objective | |

Preview
reflectors

acquisition | papI
reflectors FITEC
w5

( save )| Cancel |

Figure 112 - Save Profile dialog

e Load: an existing profile can be loaded for current experiment. You must select any profile you
want from the existing list.
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Experiment Profiles @

Select a profile to load

PCO PixelFly [ 0_20x_DAPL_FITC Cy 5 |

Descripkion

Carnera | |

Ohjective | |

Preview
reflectors

Acquisition DaPI
reflectors FITC
w5

Cancel |

Figure 113 - Load Profile dialog

e Delete: if an existing profile is no longer needed, it can be deleted by selecting it and then
pressing the Delete button.
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Ezperiment Profiles

Select a profile to delete

x|

PCO PixelFly | 0_20x_DAPT FITC Cy5

v

Description

Camera

Chjective

Preview
reflectors

Acquisition
reflectors

DiPI
FITC
Cy 5

Delete

Cancel |

Figure 114 - Delete Profile dialog

6.3.2 Standard acquisition vs Time Lapse acquisition

Time lapse acquisition consists of multiple acquisitions for a region or a set of regions. The multiple

acquisitions will be performed after a certain time interval specified by the user.

Time lapse feature is ideal for observing cell cultures.

How to acquire

A region can be acquired in two modes: Standard (normal) or Time Lapse.

You can specify the acquisition type in the Acquisition Information dialog that is displayed before
the actual acquisition process is started.
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¥ acquisition Information

E

You are about to perform Acquisition. Please read the following summary

before proceeding:

¥ Acquisition Information

You are about to perform Acquisition. Please read the following summary

before proceeding:

[x]

‘You have 1 region to be acquired with a total number of 40 FOvs,

Actions

|:| Beep after finish [ Time lapse acquisition

1 5hut dowen after finish [ Acquire correction image

Email after acquisition »»»

!I

Acquire Cancel

*fou have 1 region to be acquired with a kokal number of 40 FOWs,

Actions

[ Beep after finish Time lapse acquisition
[ Shut down after Finish [] acquire carrection image

Email after acquisition »

Time lapse acquisition

Murnber of runs
Time lapse |0.00:00:15 E *

*ormal Daps Hours:Minutes. Seconds

Acquire Cancel

Figure 115 - Acquisition Information: Standard (left image) and Time Lapse (right image)

To enable Standard acquisition mode, the Time Lapse acquisition checkbox must not be ticked.
To enable Time Lapse Acquisition, then Time Lapse acquisition checkbox must be ticked and the

user should also set the values for the following parameters:

Number of runs: how many times the acquisition will run;

Time lapse: the interval between runs. The time lapse will be specified like this: days. hours:
minutes: seconds.

For every region acquired with short time lapse, this information will be displayed in the Region
properties section from the Experiment Editor (see Chapter 6.13).

| Qe

El General
Acquired

Acquisition date
Area
Area in ROI
Comment

FOV matrix size

fes

Acquired with time lapse  Yes
5/4/2011 1:42 PM
12,0415 mm2
9.4261 mm2
Time lapse acquisition overlapped i

10, 10

Figure 116 - Experiment editor: region acquired with short time lapse

- If you frequently use Time Lapse acquisition, you can set this option as default from
Tools — Options — Application Options — Remember (along with the desired
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parameters values).
¥ Dptions @
Application Settings |Z||
Actions [ Do ok show preview Focus dislog again
Licensing
Measurements [ | Do ok show reset focus paint For preview dialog again
Remember
Suppork
|Default Experiment Settings |z||
|Scan Settings |Z|| Mumber of runs:
|Hardware Settings |Z|| Tirne: lapse: 0.00:03:00 |§| *
2 = - e )
|l:urrenl: AT e |i|| Formaé Laps. Hows:Minutes: Seconds

Acquisition e-Mail Report

["] Send e-Mail after acquisition Finishes

| Save Hardware Profile |

| Load Hardwars Profile |

| Save&Exit | | Cancel |

Figure 117 - Remember dialog: Time lapse acquisition section

Acquisition e-Mail Report

Within the Acquisition Information panel, press

| s

) button in order to access the Acquisition

e-Mail Report dialog. Please check Send e-Mail after Acquisition Finishes checkbox, then fill in the
desired e-Mail address and press OK. TissueFAXS will remember this information for further use. As
soon as the acquisition process will end, you will be notified by e-mail.

Actions
[] Beep after finish
[ shut down after finish

|:| Time |apse acquisition

|:| Acquire correction image

@’hoquisition e-Mail Report

[]5end e-Mail After Acquisition Finish:

E-Mail Address:

Time |apse acquisition

!I

[

)

[ ok |

| Acgure ||

Cancel

Figure 118 - Acquisition Information: Acquisition e-Mail Report
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How to view

By default, when double clicking on a region in Experiment Editor, that region will open in Time
Lapse mode (if time lapse images have been acquired) or in Standard Mode (if time lapse images
have not been acquired).

Be aware that not all operations normally available on a region are available on a set of Time Lapse
images (see also Chapter 6.16):

¢ Adding/Removing FOVs option is not available;

¢ Reacquisition of specified FOVs is not available;

¢ Resize of the region is not available;

e There is only one correction image for all Time Lapse images belonging to the same region;

e All the categories/subregions will be the same for all Time Lapse images belonging to the same
region.

|§ Microscope || Camera || Acquired Images |

Region Overlay... | Export | Plugins | \-‘k \i'k |I_@I| Subregions | g] -

(1|00 |l ey Unco | @andor){fimebanss)
@- ! (] 44-10:0118 | ﬁ)

. ——

Figure 119 - Region viewer toolbar: Time Lapse mode

Assuming a region has both Standard and Time Lapse images, the user can switch between these

. Standard Time Lapse
two modes by using two buttons: — .

The user can choose to see the region at a certain moment by moving the cursor

! 0 )

) or by pressing .} and =] buttons.
The user can delete all time lapse images by pressing the Remove button ( ﬁ )
’ vNote - Time Lapse acquisition is not available for TMA samples (see Chapter 7).
- During the Time lapse acquisition process, the user can see the progress of the
acquisition in the status bar of the application.

GNDSTICE

s —
Acquiring. Step 6/8 Time Lapse Acquisition. Run 1 from 3
q g. otep , P q
LS ————————————————————————

Figure 120 - Example of Status Bar
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6.4. Microscope

In this section of the manual, you will find a description of those components of the microscope that
can be controlled by using TissueFAXS and you will learn how to use them.

6.4.1 Objectives

Ohjectives The Objectives panel displays the objectives available in the microscope’s

nRleRl=l == Objective Turret.
900000
== == —

Ox 28x 10x 20x 40x Bax Note
The first listed missing objective is displayed as 0x. The rest of the

Figure 121 - Objective Turret control ~ Missing objectives are not displayed.
(a)

Objectives Select an objective from this panel by clicking on it. This will switch the

. . . e current objective to the selected one.
90060
T T = D

0= 25x 10x 20x 40x B3x IVNote
The objective in use is always shown in red.

Figure 122 - Objective Turret control

(b)

6.4.2 Reflectors

Reflectars The Reflectors panel displays all the reflectors available in the

— microscope’s Reflector Turret.
Oe @ ®0 O
Tran | DAPT 104l Rhod 264l 320y ’ vNote
The first listed empty position in the reflector turret is

Figure 123 - Reflector Turret control (a) displayed as Transmission. The rest of the missing reflectors are
not displayed.

Select a reflector from this panel by clicking on it. This will switch
the current reflector to the selected one.

Reflectors
© (@ (@) @) () (O)
Tran DAPD 1041 |Rhod | 264l 320y ’ vNote

The current reflector in use is always surrounded by a

black rectangle.

Figure 124 - Reflector Turret control (b)

Edit Reflectors

A good management of your reflectors will provide good quality acquired images and will also help
you later in your image analysis.

Right clicking on a selected reflector will show a menu with two options:
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Feflectors

O @ @|@®L o)

Tran D&PT 10&l [ RH Edit Marne

Edit Colar:

Figure 125 - Context menu for selected reflector

e  Edit Name - the user can change the Full Name, the Short Name and the Abbreviation (max.
4 characters) for the selected reflector. Also, the user can write a short description for this
reflector.

Reflector Names @

Full Mame: |Rhl:u:|amine |

Short Name: |Rhl:u:|amine |

Abbreviation: |RhDI:| (rnax ¢ chars)

Description: Rhodarmine

Cancel |

Figure 126 - Edit details for selected reflector

- The user also has the possibility to choose the displayed names for the reflectors in
Q TIP the application by going to Tools — Options... — Reflectors.
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'l Options

|:Applicaﬁnn Settings |

|’Default Experiment Settings |

Preview
Reflectors
Storage
|’Ha rdware Settings |

|’Current Experiment Settings |

Here you can assign colors for each reflector present in the list

| Reflector Mame

| Reflector Color

» Transmission
49 DAFI
10 Alexa Fluor 439
20 Rhodamine
26 Alexa Fluor 660
Cy7

[ 255, 255, 255
0, 0, 255
[ 128, 255, 128
B 255, 0,0
[ 255, 192, 192
B 178, 64, 64

[T Use inverted image for Transmission channel in fluorescence experiment

[ Use white in preview overlay of fluorescence slide

Please choose what name to display in application for reflectors.

() Full Name

(®) Short Name

() Abbreviation

| Save Hardware Profile |

| Load Hardware Profile |

| Save & Exit | | Cancel |

Figure 127 - Reflector Settings dialog

. Edit Color - the user can set the color for the selected reflector.

Reflectors

Tran D&PT 104l (R

@mm

Edit Mame

Edit Color:

18

J Cuskom || Wb || System |

EEEEEEEN
|
HEEEEEEN

Figure 128 - Edit Reflector Color context menu
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- When the mouse is over a reflector, an information dialog is automatically displayed. It
Q TIP|  contains brief information as abbreviation, full name and description.

Reflectors

o)) )

Tran  DAPD 104l [Rhod | 264l 32Cy

_ Abbreviation: Rhod
'ﬁ' Full Mame: 20 Rhodamine
Description: 20 Rhodamine

Figure 129 - Reflector Info bubble

6.4.3 TL Shutter for transmitted light

TL Shutter is used to block or unblock the light coming from the halogen or white-light LED lamp.

TL Shukter The TL Shutter is closed.

@ Click on the shutter icon to open the TL shutter.

Figure 130 - TL Shutter control (a)

TL Shutter The TL Shutter is opened.

O

Figure 131 - TL Shutter control (b)
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Use the light switch icon to turn on/off the TL Lamp.
Right to the switch, the current state of the TL Lamp is

] e A @, & on displayed (On/Off).

Check the 3200K check box to turn on the color

temperature of the TL Lamp directly to 3200K.
Figure 132 - TL Halogen Lamp control ’_L
vNote
The color temperature can only be set for
halogen lamps. This checkbox has no relevance for
white-light LED.

Adjust the light intensity by moving the slider.

th - There is a small delay between changing a value on the control and the actual
o response of the lamp. For instance, when the lamp is turned on, it takes some time

until it reaches the luminosity corresponding to the control value.

6.4.5 RL Shutter for reflected light

RL Shutter is used to block or unblock the light coming from RL lamp. This way, the light maintains
the same intensity compared to on/off cycle and the lifetime of the lamp is increased.

RL Shukter RL Shutter is closed.

@ Click the RL shutter icon to open the RL shutter.

Figure 133 - RL Shutter control (a)

FL Shutker RL Shutter is opened.

O

Figure 134 - RL Shutter control (b)

6.4.6 Fluo Arc (optional component)

A Fluo arc is a device used to dim the fluorescent lamp. It should be run at 100 % or it will flicker and
give bad results.
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Fluo Arc Fluo Arc control when present.

Figure 135 - Fluo Arc control

6.4.7 White Light Attenuator (optional component)

— Adjusts the transmission light intensity using some
White Light Attenuator (MD 12) filters

Figure 136 - White Light Attenuator control

6.4.8 Fluorescence Attenuator (optional component)

Fluorescence Attenuatar (WD 100) Adjusts the reflected light intensity using some filters.

&l al

Figure 137 - Fluorescence Attenuator control

6.4.9 Condenser

Condenser The Condenser combo box allows you to select the
Eright Fild desired contrast method.

Slr-ﬁht Field [~] VNote

bIc 1 ! Influorescence, it is recommended to move
- the front lens out of the lightpath of the condenser.

oic 2 VNote . .

PHE ~d Phase Contrast (PH) and Differential

DIC 3 [+ Interference Contrast (DIC) are optional components.

Figure 138 - Condenser combo box
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6.4.10 Condenser Front Lens

Using the control, you can swing in or swing out the
Condenser Front Lens condenser front lens.

For objective lenses with magnification factors smaller
than or equal to 10x and during fluorescence

) acquisition, the front lens must always be swung out.
Figure 139 - Condenser Front Lens Only for objective lens magnification factors higher than
10x in transmitted light, the front lens is needed for
concentrating the light onto the field of view.

Swung In

6.4.11 Condenser Aperture

Using the slider, you can open or close the aperture
diaphragm.

Condenser Aperture

_ | E il 1|+

0.1028 0.8952 ’ f Note
The condenser aperture determines the

contrast in the image. Wrong contrast settings might
impose autofocus functionality and the quality of image
analysis. As a good start point, the condenser aperture
should be close to the numerical aperture of the
objective lens in use. The Light Manager will store
individual settings for each objective lens installed.

Figure 140 - Condenser Aperture control

6.4.12 Sideport Changer

Sideport Changer control when present.

Sideport Changer — It is used to specify to which port (observation, rear port
100%: Observation 2] and front port) the light is directed. Thus, the user can
switch between visual observation through the oculars
and the digital live image through a camera.

Figure 141 - Sideport Changer combo box

6.5. Stage

Stage Components

The stage is the hardware component of the microscope that allows viewing different inserts and their
contents (tissue, cell cultures, etc), by moving on the X/Y axes. TissueFAXS provides a virtual image
of the stage with its existing inserts.
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J Microscope || Acquired Images |

= SLUCGCHMNOSTICS =SUCGMNOSTICS, [TISSUCGMOSTICS, ZSUCGMOSTICS, [TISSUCGNOSTIOS =SUCGNOSTICS, [TISSUCGMOSTICS,

Figure 142 - Stage Control

The currently selected slide can be recognized by a
surrounding red frame.

Figure 143 - Slide selected by the user

The slide currently placed under the objective lens can
be recognized by a surrounding green frame.

GCESTIOS

Figure 144 - Active Slide on the microscope
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6.6. Cameras
TissueFAXS supports the following cameras:
e  PixeLINK cameras: select this type of camera for Brightfield imaging;
e  PCO PixelFly cameras: select this type of camera for Fluorescent imaging;
e Hamamatsu Orca Flash 4: select this type of camera for Fluorescent imaging;
e  Baumer TXG/HXG Cameras: select this type of camera for Brightfield imaging.
6.6.1 Adding Cameras
To add a supported camera, follow the steps mentioned below:
e  From the Tools menu select Options... to open the Options dialog box.
¢ Inthe Options dialog choose Hardware Settings — Camera Manager.
¥ Dptions @
|J i i " — l
I:i\pp'll:atll]l‘l Settings |i|‘| Please select the default camera o be used
!Default Experiment Settings |E|| {HGa0c { Color [ 0185231112 E|E||
iJScan Settings |E|| | Add new Camera... | | Remaove camera i
ii-lardware Settings |E|| Frames_to wait For acguisition Camera adapter magnification
’L_' = ! 'Z| l:l
Conkrast Manager
Stage Manager NGTE: This camera sunports enfanced madge,
Load Settings
Ciieny Experiment Settings |E||
save Hardware Profe | [ Load Hardware Profie | save st | [ concel

Figure 145 - Camera Manager dialog
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e Press Add new camera... button. The System Cameras dialog box will appear and it will
display the cameras that are supported by TissueFAXS and are connected to your computer.

System Cameras [E]

Ayvailable Svstern Cameras
[} PixeLIMK Cameras

|_£|. PCO PixelFly Cameras

L PCO PixelFly | 0

Vendor: PixelINE

Madel: Firewire Camera Release 4

Descripkion: PixelIMK PL-A822C Color Camera FiZCs 2.6.0.0 0491 5=
Subkype: 0xZE000001 Fiai1-0-23-0 FPGA:2-5-0

Serial Mumber: 6220116

Firrmware Yersion: 01,00,23.00

FPiA Yersion: a2,05,00.00

Marme: PixelINK PL-A622C

| Feload | [ ok | [ cancel |

Figure 146 - System Cameras dialog

¢ In the System Cameras dialog select the desired camera and press OK. If your camera is not
listed there, you can press Reload to rescan for connected cameras.

- If your camera is already used in TissueFAXS, it is possible not to be listed, even if
Q TIP you press Reload.

e Now, you will be able to see the selected camera in the combo box.

e Frames to wait: This value indicates how many images the camera will skip before the image
will be taken and stored. If this value is too low, the images may appear stretched, because they
were taken before the stage has completely stopped after rapid movement (motion blur). Default
values are 1 or 2; higher values may be suitable if you are working with cell culture dishes.
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e Camera adapter magnification: this is an adapter used to connect the camera to the
microscope, having its own magnification factor (written on it); if this information is missing or is
wrong in TissueFAXS, the total magnification of the experiment will be wrong;

e Press Save & Exit to save the settings and close the Options dialog.

6.6.2 Change Default Camera

You can change the camera you are using any time you need. To perform this operation follow the
steps described below:

e  From the Tools menu select Options... to open the Options dialog box;
¢ Inthe Options dialog choose Hardware Settings — Camera Manager;

e  Select the desired camera from the combo box. If the camera is not listed there, please see the
steps described in Chapter 6.6.1.

e Press Save & Exit to save the settings and close the Options dialog.

6.6.3 Operations with Current Camera

The camera you are currently using allows you the following actions:

e Enable or disable the live image for the current camera (depending on what you are working at,
you may want to see the live image or not);

e  Capture an image with the current camera (the main purpose when using the camera);

e Adjust the settings for the current camera (in order to obtain the desired results — in preview or
image acquisition — you are able to constantly adjust your camera settings).

6.6.4 Remove Camera

You can remove the camera you are using any time you need. To perform this operation follow the
steps described below:

¢ From the Tools menu select Options... to open the Options dialog box;
e Inthe Options dialog choose Hardware Settings — Camera Manager;

e  Select the camera you want to remove from the combo box and press Remove camera button.

@ - If the camera is not present in the combo box, its removal is no more necessary.
TIP

6.6.5 Settings for PCO/PixelFly Camera

The settings available for all cameras are divided in two categories: basic settings and advanced
settings. Basic settings are the most frequently used, while advanced settings are rarely used, usually
when the system is installed or in special conditions (as described in sections below).

; - Changes in the Advanced Settings menu should only be done by informed users,
- cauton|  understanding the relevance of these controls. Changing these parameters in an

unqualified way may cause TissueFAXS to malfunction.

TissueFAXS 4.2 USER MANUAL V1.0 Page 104 of 211
Internal



; TFAXS - V4.2 - USER MANUAL /1.0
W CNOSTICS TissueFAXS 4.2

Basic Settings

Exposure Time: controls the amount of time available to the sensor for collecting light to form an
image. In Async Shutter Mode (low brightness) the exposure time range is 0.01...65 ms. In Video
Mode (high brightness) the exposure time range is 1...10000 ms. Increase this parameter when the
illumination condition are poor or when the markers on the samples are dim (in fluorescence
experiments).

%/N ) - Due to the large value (10000) allowed for exposure time, this control starts with the
o maximum value of 500 in order to increase usability. If you require higher exposure
time, do a right click on this control and access the Maximum menu.

Exposure Time {ms)

Skep...

Maximum, ..

Figure 147 - Exposure Time control

2ld walue: (500

Mew value: ||

Figure 148 - Changing the maximum exposure time allowed combo box

Gain: Controls the intensity of the image by artificially increasing the values of pixels by using
software multiplication. Use this when you don’t want to increase the exposure time, in order to
increase the acquisition speed.

2ain

Figure 149 - Gain control

Lower / Upper: These parameters specify the interval which will be scaled to 256 gray levels for
display.
- Lower Sensitivity Threshold: by increasing this, the low intensities (like background) in the
image will be lost.

- Upper Sensitivity Threshold: by decreasing this value, the shades in the image will
become brighter.

JNO& - If you want to manually adjust these parameters, you should set them in such a way

that the lower parameter limit equals the smallest value for which the “High

background” is green and the highest value for the upper parameter for which the
“Saturation” indicator is green.
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Lower | Upper Sensitivity Threshold

Lower '_J o
. 4094

_— I— -3500
. i v | 4095

Advanced Options. .

Figure 150 - Lower / Upper parameters controls

You can automatically adjust these parameters by pressing the Auto button.

By choosing Advanced Options... the following dialog will appear:

¥ Parameters

Detect Lower/Upper Limit Parameters:

E

IUnderSaturation Percent

Sakuration Percent

y

0.o0

2,00

2,00

Detect High Background Parameter:

Detect Saturation Parameter:

IUnderSaturation Yalue

Saturation Yalue

| Cancel |

Figure 151 - Options for detect Lower / Upper Limit Parameters control panel

The advanced options control how TissueFAXS detects the presence of oversaturation and
undersaturation (lack of signal) in the camera image.

UnderSaturation Percent: If the number of pixels with intensity value higher than the (under-)
saturation limit is over this percent of the total number of pixel then the image is considered

undersaturated.

Saturation Percent: If the number of pixels with intensity value higher than the (over-) saturation limit
is over this percent of the total number of pixel then the image is considered oversaturated.

UnderSaturation Value: The maximum acceptable intensity value for witch a pixel is considered

undersaturated.

Saturation Value: The minimum acceptable intensity value for which a pixel is considered

oversaturated.
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Advanced Settings

In order to access the advanced mode, right click in the area where the camera parameters are. The

] ) &dvanced Mode ] ]
following menu will appear: . The Advanced tab will appear if checked.

Pixel Addressing: this parameter is used in order to decrease the size of the captured image and
decrease the time needed for the capture operation. This will increase overall acquisition speed, but
the image quality will be affected (reduced).

Pixel Addressing

M |E|

Figure 152 - Pixel Addressing combo box

Flip: this parameter is used to flip the captured image. You can use this parameter to correct the
orientation of the image, if the left/right or top/down of the camera are different that those of the stage.
This parameter is generally adjusted when the system is installed. The FOV calibration feature is able
to automatically set this parameter to its correct value. Do not change this setting unless you
encounter failure in stitching the overview images.

Flip

[ wertical

Figure 153 - Flip for the Image checkbox

Camera Mode: You can choose Async Shutter or Video Mode.

- The Async Shutter is recommended when there is a high amount of light reaching the
camera sensor (like in Brightfield). The stepsize of the exposure time can be adjusted in
1/10 of a second to a maximum exposure time of 50 ms.

- The Video Mode is recommended when there is a low amount of light reaching the camera
sensor. This mode is recommended for Fluorescence experiments. The stepsize of the
exposure time can be adjusted in 1-second steps to a maximum exposure time of 10,000 ms
(10 sec).

Mode

() Async Shutker () Yideo Mode

Figure 154 - Camera Mode radio buttons
Display Information on Camera (] Display Infarmation on Camera . \when enabled, this option will display
on the live image the histogram, the saturation and the high background indicators.

Display Scale bar (5"":"“"' scale Bar ) when enabled, this option will display the scale bar on the live
image.
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Display Gray value (- Shew Grayvalie ). \when enabled, this option will display the gray value of a
pixel selected with the mouse.

Cmay ftcwal, = [1il4]

Scale bar

Move one
FOV

Figure 155 - Information Displayed on Camera

JN . - If areas appear labeled in red within a fluorescence image, this means those areas are
o (over-)saturated.

The settings available for all cameras are divided in two categories: basic settings and advanced
settings. Basic settings are the most frequently used, while advanced settings are rarely used, usually
when the system is installed or in special conditions (as described in sections below).

; - Changes in the Advanced Settings menu should only be done by informed users,
- caution|  understanding the relevance of these controls. Changing these parameters in an

unqualified way may cause TissueFAXS to malfunction.

Basic Settings
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Exposure Time: controls the amount of time available to the sensor for collecting light to form an
image. In Async Shutter Mode (low brightness) the exposure time range is 0.01...65 ms. In Video
Mode (high brightness) the exposure time range is 1...10000 ms. Increase this parameter when the
illumination condition are poor or when the markers on the samples are dim (in fluorescence

experiments).

Prote

- Due to the large value (10000) allowed for exposure time, this control starts with the
maximum value of 500 in order to increase usability. If you require higher exposure
time, do a right click on this control and access the Maximum menu.

Exposure Time {ms)

T e Step...

Maximum. ..

Figure 156 - Exposure Time control

2ld walue: (500

Mew value: ||

Figure 157 - Changing the maximum exposure time allowed combo box

Lower / Upper: These parameters specify the interval which will be scaled to 256 gray levels for
display.
- Lower Sensitivity Threshold: by increasing this, the low intensities (like background) in the
image will be lost.
- Upper Sensitivity Threshold: by decreasing this value, the shades in the image will
become brighter.

that the lower parameter limit equals the smallest value for which the “High
background” is green and the highest value for the upper parameter for which the

“Saturation” indicator is green.

vNote - If you want to manually adjust these parameters, you should set them in such a way
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Lower | Upper Sensitivity Threshold
Lower ~— W 500
0 4094
Upper =
1 ;ﬁ'um v 4095
Auka

Advanced Options, .

Figure 158 - Lower / Upper parameters controls

You can automatically adjust these parameters by pressing the Auto button.

By choosing Advanced Options... the following dialog will appear:

¥ Parameters

Detect Lower/Upper Limit Parameters:

E

IUnderSaturation Percent

D ]
0.o0 o

2,00

Sakuration Percent

v

2,00

Detect High Background Parameter:

Detect Saturation Parameter:

IUnderSaturation Yalue

Saturation Yalue

| Cancel |

Figure 159 - Options for detect Lower / Upper Limit Parameters control panel

The advanced options control how TissueFAXS detects the presence of oversaturation and
undersaturation (lack of signal) in the camera image.

UnderSaturation Percent: If the number of pixels with intensity value higher than the (under-)
saturation limit is over this percent of the total number of pixel then the image is considered

undersaturated.

Saturation Percent: If the number of pixels with intensity value higher than the (over-) saturation limit
is over this percent of the total number of pixel then the image is considered oversaturated.

UnderSaturation Value: The maximum acceptable intensity value for witch a pixel is considered

undersaturated.

Saturation Value: The minimum acceptable intensity value for which a pixel is considered

oversaturated.
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Advanced Settings

In order to access the advanced mode, right click in the area where the camera parameters are. The

. : Advanced Mode . .
following menu will appear: . The Advanced tab will appear if checked.

Pixel Addressing: this parameter is used in order to decrease the size of the captured image and
decrease the time needed for the capture operation. This will increase overall acquisition speed, but
the image quality will be affected (reduced).

Pixel Addressing

Mo |E|

Figure 160 - Pixel Addressing combo box

Flip: this parameter is used to flip the captured image. You can use this parameter to correct the
orientation of the image, if the left/right or top/down of the camera are different that those of the stage.
This parameter is generally adjusted when the system is installed. The FOV calibration feature is able
to automatically set this parameter to its correct value. Please do not change this setting unless you
encounter failure in stitching the overview images.

Flip

| H [ wertical

Figure 161 - Flip for the Image checkbox

6.6.7 Settings for PixeLINK Camera

The settings available for all cameras are divided in two categories: basic settings and advanced
settings. Basing settings are the most frequently used, while advanced settings are rarely used and
should only be changed by experienced users. Usually, advanced settings are only needed when the
system is installed or in special conditions (as described in sections below).

Basic Settings

Exposure Time: The amount of time available to the sensor for collecting light to form an image.
Increase this parameter when the light intensity is low.

Exposure Time {ms)
@) =0 ' (&)
0.1 7 S0

Figure 162 - Exposure Time control

White Balance: this parameter adjusts the intensity of the Red, Green and Blue colors in order to
render a neutral color correctly (white is usually used as a reference). You can press Auto to
autobalance the colors. When the transmitted light is not white, you can use this parameter in order to
correct the hue of the light in order to obtain the reference white light.
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White Balance
Red L
Green 1
Blue L 100,00
0,00 (Aue | 40000

Figure 163 - White Balance control

Saturation: represents the purity or strength of a color, due to absence of black, white or gray.
Adjusting color saturation will affect how intense the tones of the color are in your image. Use this in
order to enhance colors on tissues with faded colors.

The default value for Saturation is 150. If the user wants to set the default value for this parameter he
must press the Default button.

Saturation (%)
- K 1 [ | +

o | Default

Figure 164 - Saturation control

400

Display Information on Camera ( Display Information on Camera - \when enabled, this option will display

on the live image the histogram, the saturation and the high background indicators.
Display Scale bar (Sh':"“"' scale Bar ) when enabled, this option will display the scale bar on the live
image.

[] show RGE value

Display RGB value ( ): when enabled, this option will display the RGB value on the

live image.

Advanced Settings

In order to access the advanced mode, right click in the area where the camera parameters are. The
Advanced Mode

following menu will appear: The Advanced tab will appear when checked.

Frame rate: the maximum number of images captured per second.

Frame Rate
~ | & ......E.J

3: 20

Figure 165 - Frame Rate control

Pixel Addressing: this parameter is used in order to decrease the size of the captured image and
decrease the time needed for the capture operation. This will increase overall acquisition speed, but
the image quality will be affected (reduced).
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Pixel &ddressing

|Decimate | |Nnne |E||

Figure 166 - Pixel Addressing combo box

Color Temperature: this parameter is similar to white balance making the picture look colder or
warmer.

Color Temperature (k)
L. @

5700 | 3200 |(Auko | 500

Figure 167 - Color Temperature control

Pixel Format: the format used when transferring images from the camera (only experts in imaging
should change the settings).

Pixel Format

[BAYERS GREG [v]

Figure 168 - Pixel Format combo box

Resolution: this is the size (in pixels) of the captured images.

Resolution

(1600 % 1200 (]

Figure 169 - Resolution combo box

Flip: this parameter is used to flip the captured image. You can use this parameter to correct the
orientation of the image, if the left/right or top/down of the camera are different that those of the stage.
This parameter is generally adjusted when the system is installed. The FOV calibration feature is able
to automatically set this parameter to its correct value.

Flip Image
i
i}

Figure 170 - Flip Image control

Rotate Image: this parameter is used to rotate the captured image. Use this when the camera is
placed in a 90/180/270 degrees position in relation to the stage.

Rotate Image

®nHone (D90 O1so0 Oz

Figure 171 - Rotate Image radio buttons
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Gain: artificially adjusts the intensity of pixels (by software multiplication of pixel values).

Gain (dB)

Figure 172 - Gain control

Sensor saturation: This set of parameters has no effect on the final images. This sensor is used only

to warn the user of possibly over saturated pictures that can later affect the illumination correction
process. The two parameters are:

- Max allowed values: if you have a very bright image that is considered oversaturated (the
sensor turns red), you can increase this value in order to make the sensor accept it.

- Sensor saturation area: if the number of bright pixels (with a value above maximum
allowed) is lower than Sensor saturation area, the image is considered to be fine; otherwise,
it is considered oversaturated. Generally, you might want to increase this value when
working with samples having many bright areas.

Sensor saburakion

Maz allowed walue

@) ? @

0 250 255

Figure 173 - Sensor saturation

Gamma: adjusts the contrast of the image. You can use this to highlight the differences between the
light and dark areas or in order to minimize these differences.

Always force on off at startup

Figure 174 - Gamma control

6.6.8 Settings for Hamamatsu ORCA FLASH 4.0 Cameras (USB and CAMLINK
connection)

The settings available for the camera are divided in two categories: basic settings and advanced
settings. Basing settings are the most frequently used, while advanced settings are rarely used and
should only be changed by experienced users. Usually, advanced settings are only needed when the
system is installed or in special conditions (as described in sections below).
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Basic Settings

Exposure Time: The amount of time available to the sensor for collecting light to form an image.
Increase this parameter when the light intensity is low.

Exposure Time {ms)

Skep...

Maximum. ..

Figure 175 - Exposure Time control

Display Information on Camera (] Display Infarmation on Camera . \when enabled, this option will display
on the live image the histogram, the saturation and the high background indicators.

Display Scale bar (5"":"“"' scalzbar ) when enabled, this option will display the scale bar on the live
image.

Display RGB value (L ShowRGBvalue . \yhen enabled, this option will display the RGB value on the
live image.

Advanced Settings

In order to access the advanced mode, right click in the area where the camera parameters are. The

. ) &dvanced Mode )
following menu will appear: . The Advanced tab will appear when checked.

Binning: this parameter is used in order to decrease the size of the captured image and decrease the
time needed for the capture operation. This will increase overall acquisition speed, but the image
quality will be affected (reduced).

Einning

Mane IEI

Figure 176 - Binning combo box

Flip: this parameter is used to flip the captured image. You can use this parameter to correct the
orientation of the image, if the left/right or top/down of the camera are different that those of the stage.
This parameter is generally adjusted when the system is installed. The FOV calibration feature is able
to automatically set this parameter to its correct value.

Flip

Horizonkal Wertical

Figure 177 - Flip Image control

Lower / Upper: These parameters specify the interval which will be scaled to 256 gray levels for
display.

- Lower Sensitivity Threshold: by increasing this, the low intensities (like background) in the
image will be lost.
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- Upper Sensitivity Threshold: by decreasing this value, the shades in the image will
become brighter.

vNote - If you want to manually adjust these parameters, you should set them in such a way

that the lower parameter limit equals the smallest value for which the “High

background” is green and the highest value for the upper parameter for which the
“Saturation” indicator is green.

- Lower/Upper control might be present for some installations within the Basic tab.

Lower | Upper Sensitivity Threshold

Lower ) ' 1000

. 65534
Upper i | lm'
1 Giitel w| 65535
Auto

Advanced Options..,

Figure 178 - Lower / Upper parameters controls
You can automatically adjust these parameters by pressing the Auto button.
By choosing Advanced Options... the following dialog will appear:

= Parameters

B

Detect Lower /Upper Limit Parameters:

IUnderSaturation Percent Saturation Percent
0.00 2.00 0.00 2.00

Detect High Background Parameter: Detect Saturation Parameter:

Undersaturation Value Saturation Yalue

| Cancel |

Figure 179 - Options for detect Lower / Upper Limit Parameters control panel

The advanced options control how TissueFAXS detects the presence of oversaturation and
undersaturation (lack of signal) in the camera image.
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UnderSaturation Percent: If the number of pixels with intensity value higher than the (under-)
saturation limit is over this percent of the total number of pixel then the image is considered
undersaturated.

Saturation Percent: If the number of pixels with intensity value higher than the (over-) saturation limit
is over this percent of the total number of pixel then the image is considered oversaturated.

UnderSaturation Value: The maximum acceptable intensity value for witch a pixel is considered
undersaturated.

Saturation Value: The minimum acceptable intensity value for which a pixel is considered
oversaturated.

6.6.9 Settings for Baumer Color Camera

The settings available for the camera are divided in two categories: basic settings and advanced
settings. Basing settings are the most frequently used, while advanced settings are rarely used and
should only be changed by experienced users. Usually, advanced settings are only needed when the
system is installed or in special conditions (as described in sections below).

Basic Settings

Exposure: The amount of time available to the sensor for collecting light to form an image. Increase
this parameter when the light intensity is low.

Exposure
_ D: +
..................... Step...
0.04 -
Maximurm...
Auto Auto on ROL

Figure 180 - Exposure control

Use Auto on ROI option for difficult samples, in order to adjust the exposure value taking into account
only a manually delimited area (a ROI). Press Auto on ROI button, then draw desired area. The
exposure in your image will be automatically adjusted.

Figure 181 - Selecting ROI on the sample

White Balance: this parameter adjusts the intensity of the Red, Green and Blue colors in order to
render a neutral color correctly (white is usually used as a reference). You can press Auto to auto
balance the colors. When the transmitted light is not white, you can use this parameter in order to
correct the hue of the light in order to obtain the reference white light.

Use Auto on ROI option for difficult samples, in order to adjust the white balance value taking into
account only a manually delimited area (a ROI). Press Auto on ROI button, then draw desired area.
The white balance in your image will be automatically adjusted.
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White Balance

Red :[ ]: 152.00

Green U:' 100,00
Blue :U:' 132.00

100.00 400.00

Auto Auto on ROI

Figure 182 - White Balance control

Display Information on Camera (] Display Infarmation on Camera . \when enabled, this option will display
on the live image the histogram, the saturation and the high background indicators.

Display Scale bar (Sh':"“"' scale Bar ) when enabled, this option will display the scale bar on the live
image.

Display RGB value ( [] show RGB valus
live image.

): when enabled, this option will display the RGB value on the

Saturation: represents the purity or strength of a color, due to absence of black, white or gray.
Adjusting color saturation will affect how intense the tones of the color are in your image. Use this in
order to enhance colors on tissues with faded colors.

The default value for Saturation is 150. If the user wants to set the default value for this parameter he
must press the Default button.

Use On checkbox to enhance saturation on the acquired images. The default recommended value is
150.

Saturation(®G) [lon

Figure 183 - Saturation control

%/ - Please note the fact that when On is enabled, the acquisition time will be increased
Note 0
with 100%.

- When On is enabled, it will only bring up better looking images, bit will not have any
effect on the quality of the acquired images.

Advanced Settings

In order to access the advanced mode, right click in the area where the camera parameters are. The

Ad d Mod
following menu will appear: raneed e . The Advanced tab will appear when checked.

Flip: this parameter is used to flip the captured image. You can use this parameter to correct the
orientation of the image, if the left/right or top/down of the camera are different that those of the stage.
This parameter is generally adjusted when the system is installed. The FOV calibration feature is able
to automatically set this parameter to its correct value.
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Flip Image
Figure 184 - Flip Image control
Image Format: this parameter allows to select the image format used for the transfer.

’@ - Image format is not supported by all cameras.

- You should modify this parameter only if advised by the support team.

Figure 185 - Image Format control

Gain: artificially adjusts the intensity of pixels (by software multiplication of pixel values).

(3ain

- 7 | 4
| |

Figure 186 - Gain control

Sensor saturation: This set of parameters has no effect on the final images. This sensor is used only
to warn the user of possibly over saturated pictures that can later affect the illumination correction

process. The two parameters are:

- Max allowed values: if you have a very bright image that is considered oversaturated (the

sensor turns red), you can increase this value in order to make the sensor accept it.

- Sensor saturation area: if the number of bright pixels (with a value above maximum
allowed) is lower than Sensor saturation area, the image is considered to be fine; otherwise,
it is considered oversaturated. Generally, you might want to increase this value when

working with samples having many bright areas.

Sensor saturation
Maz allowed value
) e — P+
] 245 235
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII "+
100

Figure 187 - Sensor saturation

Target Brightness for auto exposure: this controls the brightness percent that must be reached by

the auto exposure function.
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Target Brighness for auto exposure (%)

8 (4

Figure 188 - Target Brightness for auto exposure

Not. - Please note the fact that when you change the value for this parameter, only the last
VAL value used for auto-exposure will be remembered.

6.7. Camera Panel

The Camera Panel, one of the essential tools in TissueFAXS, contains the stage control, the camera
controls and a panel where controls for the microscope can be dragged. This panel containing
controls for the microscope proves to be very useful, as it allows you to have ready at hand exactly
the controls you need at the moment. If you want to remove the controls from the camera-window,
drag them into the dustbin above. You will be able to drag them again from the microscope panel if
needed later.

B

|
I
gy 4 EE0F | T e

Figure 189 - Camera Panel
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6.7.1 Stage control

This panel helps you to accurately control the movement of the microscope’s stage.

Stage Conkrol
|T| | J‘ | | Edit Speeds | IfW]
|:|_|:| ‘ £3 ..,' ¥: | 223950400 | pm [ load |
= —— ¥: | 52838.400 | um
|i| | ‘ | i 49,952 [ pm

Figure 190 - Joystick control

Stage control components

e Joystick control: The four arrows of the Joystick control can be used to move the stage on
the X and Y axis. The adjacent Up and Down buttons control the Z axis and are used to
focus on the current field of view.

X

b
e Autofocus button (T__-): by clicking this button, the software will perform autofocus on
the current field of view.

If pressing the arrow, the following options will be available:
- Focus: TissueFAXS will perform autofocus on current FOV.

- Force Full Focus: The last focus position is ignored and the focus is always searched in
the full interval. This method will take more time, but the obtained results will be better in
case of difficult samples and environment (e.g. samples with many tissue folds).

- Set Focus Interval Around this Point: This is meant to automatically set the Z interval
within +/- 200 around current Z position (the position where the tissue is in focus), in order to
restrain the focus interval and to reduce the duration of the focus process.

L 94925.900 | pm

L i = o= T s T MY

Focus
Force Full Focus

Set Focus Interval Around This Point

Figure 191 - Focus options

e Edit Speeds (IMI): this button allows you to adjust the speed at which the stage

is moving on X, Y and Z axis when using the hardware joystick, the joystick control or when
the following commands are used: Go to this point, Go to this slide and Move one FOV.
After you have adjusted the speeds, click the Done button to save them. If you want to
cancel, just press Esc or click elsewhere outside the popup. (To adjust the stage speed
during acquisition, go to Tools — Options — Scan Settings — Speed.)
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Skage Conkrol

@ () —
|:| | |:| ~ v. g R - fods Speed J :\|
|z| |Z\ " 2 s Speed g |

Figure 192 - Editing speeds for joystick and Z axis
e Load (|~
or remove slides.

Load J): this button moves the stage down to the load position, so you can add

‘ork

e Work (|~ J): this button moves the stage up to work position.

I vNote - These stage controls work only with motorized focusing drive.
- If you are working with a TissueFAXS i system, which uses an inverted microscope,

the objective revolver will be moved down and up rather than the stage.

6.8. amera Control

The camera control can be used to operate the camera to display a live preview, capture images and
adjust camera settings.

PheLINCPLAG22C [ 6220116

e (o) [ ) ot ()| save |

Figure 193 - Camera control

View live preview

When working with TissueFAXS, you may choose to see the live image or to disable it, by simply
using a checkbox.

(i

e To enable live preview check Live Image
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e To disable live preview uncheck Live Image ( — &5

ol

- Any time you press View button from the channel list, the Live Image will be enabled.

- If the function Live Images is disabled during acquisition, the overall acquisition speed
will slightly increase.

Capture images (manual procedure)

Before manually capturing an image (without using the automatic acquisition feature of the
TissueFAXS software), you must first choose a location and filename by pressing the following

button:
button.

v Note

Browse | Next, you are able to capture the image by pressing the | =3P |

- If the filename you want to create already exists, the TissueFAXS software will not
overwrite the existing file. The new filename will be incremented by a numerical
extension that will generate a file name that does not already exist. For example, if you
choose the filename C:limage.bmp, your new image will be automatically saved as
C:\image.bmp, and, if the file already exists, the name will be C:\image 001.bmp.

Acquire Single FOV (manual procedure)

Acquiring a FOV means capturing one image (in case of multi-color fluorescence - one image per
reflector). Reflectors are to be found in the channels list in the Acquisition settings for the current
experiment. It is necessary to have a current experiment created in order to acquire a single FOV. In
addition, be sure that the camera settings for all reflectors have been properly adjusted before
acquiring an image.

[+] Live Image |Browse | | Capture | | Acquire | | Camera Profile... Save

Figure 194 - Acquire FOV panel

Acquire | W |

Clicking on the right side of the Acquire button ( q—n—) will pop-up the following menu:

Acquire Current FOY

Advanced Options. ..

Figure 195 - Acquire FOV menu

Acquire | v |

Pressing the Acquire button (/—————/) is the same as choosing Acquire Current FOV from the
pop-up menu.
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I Advanced Options For Acquiring Single FOV DD@]

Save To Folder:

< please select > |Erowse | [Cpen Folder |
FOY Mame:
FO¥ Group Name: Sep.: Counter: .- | Sep.: Channel: Format:
Dema_BF - ool g [~

File Mame Preview:
Diemo_BF-001.jpg (Check Maw! |

I: &cquire :I I: Close

Figure 196 - Advanced Options for Acquire FOV

You also have the possibility to adjust the Advanced Options. The first time you attempt to acquire,
you will be prompted to go to the window shown above, where you will be asked to provide the
following information:

¢ The storage folder for your acquired images;
e FOV Group Name, which acts as a naming template for files to be acquired;

e Separators inside the filename (the character used as a separator should not be used as part
of the filename provided by the user);

e Counter is used to avoid duplicate filenames when pressing the Acquire button multiple times;
e Channel (usually, it is the reflector name);
e Format of the graphics file.

vNote - Filename Preview section contains the file or the list of files obtained after the

acquisition process. At any time, you can press the (CheckNow! | b itton to verify the
validity of the filename in the specified location (e.g. if the name is valid, if you have
specified an existing folder, if you have enough rights etc.).

Camera Profile

A Camera Profile represents a set of camera related settings that you can save for further use, in
order make available different combinations of settings for the acquisition process.

Save...

Load...

Delete. ..

Figure 197 - Profile Options menu
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e Save: the current camera settings can be saved in order to make them available for further
use. You must specify a name and a short description for each profile. A default name is
already generated. It contains the camera name and type, the objective magnification and the
reflector selected on microscope; you can also add your own information to the already existing
name.

If “Save as default channel profile” is checked then all new experiments that will have 20x as
acquisition objective will automatically load this profile for acquisition.

If pressed, Acquire Correction Image button will acquire the correction image for the acquired
images. For more details please see Chapter 6.16.5.

vNote - Acquire Correction Image button is only available for Transmission channel.

Camera Profile Info @

Please type the name and the description for the camera profile

Mame HXG40c / Color [ 0185231112 20x_Transmission

Description ||

Camera
Objective

Reflector

Acquire Correction Image

[] save as default camera profile Save Cancel

Figure 198 - Save Profile dialog

e Load: an existing camera profile can be loaded for a camera. You must select any profile you
want from the existing list.
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Camera Profiles [E]
Select a profile to load

Select

HXG40c / Color f0185231112_10x_Transmission
H¥G40c  Color f0185231112_2,5x_Transmission
H¥G40c  Color f0185231112_20x_Transmission

T T

Camera | |

Objective | |

Reflector | |

| Set as Default Profile | |  Load || cancel |

Figure 199 - Load Profile dialog

e Delete: if an existing camera profile is no longer needed, it can be deleted by selecting it and
then pressing the Delete button.

Camera Profiles [E]
Select a profile to delete

Select

H¥G40c / Color /0185231112 _10x_Transmission
H¥G40c  Color f0185231112_2,5x_Transmission
H¥G40c  Color f0185231112_20x_Transmission

T T

Camera | |

Objective | |

Reflector | |

| Set as Default Profile | | Delete | | cancel |

Figure 200 - Delete Profile dialog

Save

By pressing this button camera settings will be saved for the channel identified by current objective
and current reflector.
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Move by One FOV

With these buttons you can move the live image exactly one field of view up/down or left/right (only
available after stage calibration).

Figure 201 - Move one FOV controls
Double click to center
Double-clicking on any point in the live image will center the image at that point.
Adjust camera settings

To adjust the camera settings click on the title of the settings page.

Lower | Upper Sensitivity Threshold

J fasc " Advanced | ! J Biasic || Advanced | z
o
Exposure Time (ms) 5 Exposure Time (ms) =
— = = — P
|- | = =2 I;ICO 7 [+ Ej
i‘ —
3 o 9.
Lt 50 B 1 IEN 500 =
o 3
wihite Balance o Gain - g
L } ' (3] ]
Red Sl ——— g ||| B v ” &
%".
\&/

Lonmwer = |5

0,00 | Auta | 400000
u] 4094
Sakuration {5 [, L) 4095
() 0. o [+ 1 ks | 4095
0 [Default| | 150. 400

Display Information on Camera
Display infarmation on camera ShoWtaeba
Show scale bar [ Show Gray value

[ show RGE value

[ [

Settings for PixeLINK Settings for PCO PixelFly

Figure 202 - Adjust camera settings tab for PixeLINK and PCO PixelFly cameras
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| Basic | advanced |

Exposure

I:;:I . s | i‘I
0.04 0.64 10000

| Auto | | Auto on ROI |

White Balance

100.00 400.00
| Auto | | Auto on ROI |

Display information on camera
Show scale bar

[] show RGE value

Saturation(%a)

@U!JJEE A0FEKH 20430 Jaw”@

Figure 203 - Adjust camera settings tab for Baumer Color cameras

J Basic ||M|

Exposure Time (ms)

Display InFormation on Camera
Show scale bar
[ ] show Gray value

Coumes ozz b1 1o nstewewer])

Figure 204 - Adjust camera settings tab for Hamamatsu Orca Flash 0.4 Cameras
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J Basic ||M|

Exposure Time {ms)
()@
1

Lawwer | Upper Sensitivity Threshold

Lower & ‘o
o 16382

Upper L) 16383
1 | Auta | 16383

|| Display information on camera
Show scale bar
[ ] Show RGB value

sbuyac o [ asnAldEEd oo

Figure 205 - Adjust camera settings tab for PCO PixelFly USB Cameras

Press the [;] button from the lower right corner to close the tab.

For more information please see Chapter 6.6 of the current manual.

6.9. Drag-drop panel

In this panel, you can drag and drop controls from the microscope panel that are used most
frequently. If a control is no longer needed, it can be dragged and dropped on the remove button

=

(| 1

[ iy

| m

TL Shutker

-TL Lamp

— 0 (T

O
U9eeso

Ox 235x 10x 20x 40x E3x

RL Shutter

Figure 206 - Drag-drop panel

‘). When TissueFAXS is restarted, the last configuration is loaded.
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6.10. Camera settings for Preview and Acquisition

To adjust the camera settings for Preview or Acquisition, click the | Wiew | pytton for the
desired channel and its current settings will appear in the camera panel. After you adjust the camera
|§ Save

settings, click on the “ | button in the camera panel to save them.

6.11. Making a preview

You will be ready to capture a preview image of your slide when you have set up your experiment and
adjusted your camera settings for your preview objective. To acquire, press the Preview button

W
I) located within your selected slide panel.

(

To preview another slide or multiple slides, click on the drop-down menu of the Preview button for
more preview options.

v i
H -
O

Preview selected slide
Preview multiple...
by . _’”"““%#

Figure 207 - Preview options panel

If Preview Multiple is chosen, the following dialog will appear:

Focus for Preview

[x]

What type of focus for preview operation?

(=) Aukofocus

() Use current Focus position

[T Do nat show this dislog again. T | |' o ‘|

Figure 208 - Focus for Preview dialog
Select your focus method then press OK. In the next window, select the slides you wish to acquire.
- Autofocus method will use the method defined in Options — Scan Settings —
Q TIP Focus. |If you check Do not show this dialog again, your current choice will be
remembered for future use and you will not be prompted again. This selection can be
reset from Tools — Options — Application Options — Remember.

TissueFAXS 4.2 USER MANUAL V1.0 Page 130 of 211
Internal



TFAXS - V4.2 - USER MANUAL /1.0
TISSUE °ENDSTIE5 TissueFAXS 4.2

EEEEEEE & BIDTECH SOLUTIONS

£ slides selection @

Select slides for preview

Slide 2
Slide 3
[] slide 4
[ slides
[ slide s
[ slide 7
[[]slides

[ ] &l slides ([ ok | [ cancel |

Figure 209 - Slides selection checkbox

6.12. Stopping a Preview

To quit the preview, there are two options: you can abort the preview of the current slide in progress

or the complete preview process.

To quit the preview of the current slide (current selection), simply press the Preview button
@ v

(-_|_), which has turned into a power-off-button during acquisition. TissueFAXS will quit the
current slide and move on to the next slide, if available.

To quit the complete process, click the Preview Selected Slide button (u ) from the very top
panel.

6.13. Experiment Editor

The Experiment Editor is the control located at the left side of the application’s main window. Its
purpose is to organize your slides, regions of interest and acquired images into one complete list.
Regions of interests are displayed as thumbnails images in this list (see the image below).
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| Mame

(=== Administratar 20,

4 | Image IE

[ slide 1 4
-1 o] Slide 2
=] Jé Slide 3
> 13) Region 003 i':«"
General Al

Acquisition Info u

Area in ROI
Camment

=

=]

Included in acquisition
Marne
[=] Patient
Marne
Reference number

[=] Time lapse

Time Regions

Stitch

Yes
Region 003

Figure 210 - Experiment editor: Experiment with slides and regions

From top to bottom, the editor consists of three main parts: a tree-like representation of the
experiment, a property grid, and a description area.

Experiment tree-like representation

In TissueFAXS, you can draw a region on your preview image (with the rectangle, circle, or custom
draw tool), as described in Chapter 6.15.1. The Experiment Editor will automatically display each
new region in the tree list along with its corresponding thumbnail. This gives the user a visual
overview of all regions of interest in the experiment (that can be acquired later).
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| Mame

4 | Image

.28 Region 009

[_:h_lé Slide &

‘.23 Region 006

-1 slide 7
-] slide 8

Grouping Regions

o

v

Figure 211 - Thumbnail for regions

This is one important feature of the Experiment Editor, allowing regions to be grouped together. This
is particularly useful when you wish to distinguish multiple regions of interest that exist on the same
slide. For example, you may have two patients’ tissue samples on the same slide and want to
organize your regions/images into a group for each patient. To create a group, right-click on the slide
in the list and select Create Group. Once created, the group can be renamed and regions can be
dragged and dropped into the respective group.

Right-clicking on items in the

experiment.

Mame | Image
[= = Dema_Project
v B slide 1 _
_— REE|@ Create Group
™ @ Red Acquire Slide 1.,
| }:ﬁ Remove
8 Reg Remove Regions
| -3 Reg Build Cache for Slide 1
B ~'23) Reg Clear Cache for Slide 1
|| - i Rec Remove Acquired Images
+ Slide 2
— I::h'lé_ I = Propagate Slide 1 to Slide...
-] Slide 3
-5 slide 4 Export...
,Jé_ Slide 5 Plugins
|| ‘.Ié_ Slide & Compute Stitch
E chia-~ =

Figure 212 - Creating groups context menu

menu allows you to directly acquire or remove them from the
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Acquire experiment item

Clicking on this option allows you to directly acquire the selected experiment item.
Remove

Clicking on this option allows you to directly remove the selected item from the experiment.
Remove Regions

Clicking on this option allows you to directly remove all items from the selected slide/group from the
experiment.

Build/Clear Cache for Slide
Builds/clears cache for the selected slide.
Remove Acquired Images

This option will erase all the acquired images and associated files from the storage area. Notice the
fact that this option is available only for acquired regions.

Propagate region/slide to slide...

This option copies selected regions from a slide to other slide/slides that you can select in the dialog
below:

1 slides Selection @

[] slide 1
[] slide 2

[] slide 4
[]slides
[ ] glide &
[1slide 7

[ &l items ok Y [ cancel |

Figure 213 - Slide selection for propagation checkbox

-You can select any slide to propagate regions, except for the slides that appear
Q TIP disabled in the Slide Selection dialog.

- A slide appears disabled because:

- It is the slide containing the original regions to be propagated afterwards (you
cannot propagate a slide to itself);

- The content type is different from the type of the slide containing the original
regions to be propagated.

The dialog contains another option (All items) that will select all available slides.

vNote - The propagated regions will not have corresponding thumbnail images.
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Export...

To find out more about this option, please see Chapter 6.19 of the current manual.

vNote - For certain operations (acquisition, propagation, export) you have the possibility to use

the multiple selection.

Plugins (see Chapter 6.20)
Compute Stitch (see Chapter 4.3.2)

Property Editor

The properties section is located below the tree-list. More precisely, it is a property grid that shows all

the properties available for a specific project item.

A project item can be a slide, a region, a group and the experiment itself. Some of the properties
displayed in the properties grid are editable, others are read-only. Here, you may change/create
names for slides, groups, and regions. The user can also choose to include/exclude a region in the
acquisition process or determine if the region is already acquired.

General

Acquired

Acquisition Info u

Areain ROI
Carnment

Included in acquisition
Mame
[=] Patient
WE
Reference number

(=] Time lapse

Time Reqgions

Stitch

[write a commient]

Yes
Region 006

[write patient's name]
[write patient's number]

Time Regions

Figure 214 - Region properties section

In the example above, the region has the following properties:

e Theitem is acquired;

e The item is not acquired with time lapse;
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v Note

—

[T

Area: total area of the region (including only acquired fields of view);
Area in ROI: area for the cropped shape (including only acquired fields of view);
The acquisition date;

The comment indicates sample related data;

The item consists of a virtual matrix containing 6x6 Fields of View;
The FOV size (Width and Height);

The item is included in acquisition;

The item name;

Data concerning the patient;

The type/shape of the region is rectangular;

The storage directory is shown here;

Time lapse: number of runs and time lapse are shown here;

The total magnification;

The type of selected item is Region;

Stitch.

same value.

- Some of the items from the Property Editor are not editable (they appear in grey).

- By selecting more items at the same time (multiple selection), all the common
properties shared by these items can be simultaneously modified in order to have the

- The properties of an experiment can be displayed by going to File — Properties.... In
the dialog that appears, only the Comments concerning the experiment can be edited.

Marmne:
Derno_EBF

Type:
Brightfield Experiment

Camment:

Storage Direckory:

A TissueFAxS Projects\Demo_BF I:Onen Folder :I

Camera:
Pixel IMK PL-A622C | 6220116

¥ Experiment Properties [E]

Figure 215 - Experiment Properties dialog
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6.14. Slide Manager

The Slide Manager is a feature that allows a quick and simple access to the main slide settings.
It can be accessed from:

o File — Slide Manager

Mews...

Open.., [

Sawve
Sawe as Ternplate..

Acquire »

Print

Print Preview

bii@ O 06

Slide Manager

Properties..,
[,
%"‘. Close
@ &

Figure 216 - File Menu: Slide Manager option

e  Experiment Editor: right click on the name of the experiment and choose Slide Manager option from the
contextual menu.

| Marme 4 | Image
b E|=§.ﬁ.-:|minis - .
| b Export Regions Owverviews

[FHE Slidd

E|1_|§ Slide Export FOWs
Export Slides Images
Export &nnotations
Plugins ¢
slide Manager

~'53) Region 247 TARE

Figure 217 - Experiment Editor: Slide Manager option
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In both cases the Slide Manager dialog will open:

¥ Slide Manager @
D Old Mame Mew Mame | Induded in acquisition | Content type Comment 5
3 1: Slide 1 TMA
Ml 2 slide 2 Generic
|| 3 Slide 3 TMA
B 4 Slide 4 TMA
B 5 Slide 5 TMA
| | 6 Siides TMA
] 7 Slide 7 TMA
B 8 sSlide g TMA

oK |  Cancel |

Figure 218 - Slide Manager dialog
Here you can perform the following actions:
e Change the name of the slide: type the new name into the New Name field of the desired slide;

e Include the slide in acquisition by checking the corresponding checkbox in the Included in acquisition
column;

¢ The Content type column informs you about the type of each slide;

¢ You can also add a comment to each slide by typing it into the Comment field of the desired slide.

6.15. Slide Editor

The slide editor is one of the main features of the TissueFAXS application. It displays the image of
the whole slide and also a panel with all the applicable functionalities.
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Vs
L
|

TISSUEGNOSTICS

Figure 219 - Slide Editor in the main window

A slide preview must be acquired to use the slide editor. You can perform a set of operations on a
slide by right-clicking on it and generating a pop-up menu, as shown below:
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Add Region 3
X Remove Selected Items

Remove Acquired Images

Go To This Slide

Go To This Point

Acquire Slide 1.,

Acquire Region 001,

Build Cache for Region 001

Clear Cache for Region 001

Select Al

Preview 3
1 Labelup
Label Down

Show Position on Slide

Export Slides Images...

Copy

Paste

Compute Stitch

Figure 220 - Slide editor context menu

6.15.1 Add Region

In this section you will learn how to draw regions on your slide. This option yields a submenu which
contains four types of drawing tools.

72 Add Region 4 Custom

X Remove Selected Ikems Rectangular

Remave Acquired Images Circular

GeOON

Go To This Slide Cusktom {with Joystick)
5o To This Paint
Acquire Slide 1...
Acquire Region 001,
Build Cache For Reqion 001
Clear Cache For Region 001
Select Al
Preview 3
f Labelup
Label Down
Show Position on Slide
Export Slides Images...
Copy

Pashe

Compute Stitch

Figure 221 - Add region context menu
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There are four different methods for drawing your regions of interest:

e Custom - This method allows the user to create a custom shaped region with a rubber-line
tool. The tips of the line are made static by left clicking on the image. Simply right click
anywhere to close your region.

e R i g
Figure 222 - Creating custom region

e Rectangular - This method allows the user to simply drag a box over the image to create a
rectangular region. A start point and an end point are chosen by left clicking on the image.

L 1) Fovs |

S e

Figure 223 - Creating rectangular region

e Circular - This method requires two left clicks to create a circular region. The first left click
determines the center while the second click determines the radius of the circle.

Pb

i3 AEyLe

Figure 224 - Creating circular region

e Custom (with joystick) - This method allows you to draw the region shape by using the
hardware joystick. When you select this, the following dialog will appear:
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Custom region with joystick @

Ilze the jovstick then push "Add Paint" butkon to define wour region.

Press "Close Region” button when you have done.

[ addPoint | [ cancel |

Figure 225 - Custom region with joystick dialog

Move the joystick to the desired points and for each of them click the Add Point button. When you
wish to close the region, click the Close Region button. Usually, this function is used in conjunction
with Live image (using a high magnification in order to increase the precision of the region shape).
You can click anytime the Cancel button to reject any changes you have made.

6.15.2 Modify Region

All created regions can be modified (resized, moved) as long as no images have been acquired for
them.

e The move whole region operation can be performed in 2 steps:

1. Select the region by right clicking an inner point of its shape;
2. spot t

Figure 226 - a) Click an inner point of the region

b) Drag&Drop operation to move the region

e The resize or reshape operation:

Each region has special points that can be dragged in order to resize it or to change its shape,
depending on the region type, as described below:

- For all the regions, these points can be seen when the mouse hovers above the
QTIP region.

For Custom Regions, only the currently selected point can be moved (it appears marked by a little
black cross, like in the image below), so you have to modify all desired points one by one in order to
reshape the region.
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Figure 227 - a) Resize (move point) custom region

b) Drag&Drop operation to move the point

For Rectangular Regions, the entire rectangle is resized when you move the selected point (it
appears marked by a little black cross, like in the image below).

Figure 228 - a) Resize (move point) rectangular region

b) Drag&Drop operation to resize the rectangle

Likewise, Circular Regions are resized by moving the selected point (it appears marked by a little
black cross, like in the image below).

Figure 229 - a) Resize (move point) circular region

b) Drag&Drop operation to resize the circle
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¢ Remove Region: right-click on the region and choose Remove Region.

e Remove acquired images: this option will erase all the acquired images and associated files
from the storage area. Notice the fact that this option is available only for acquired regions.

6.15.3 Copy and Paste region

e Copy Region: this operation can be done by choosing the Copy option from the region
contextual menu or by using the Ctrl+C combination from the keyboard.

e Paste Region: this operation can be done by choosing the Paste option from the region
contextual menu or by using the Ctrl+V combination from the keyboard.

| Q | - It is possible to select multiple regions to be copied, by using the mouse selection.
TIP

Figure 230 - Multiple selection of regions to be copied

6.15.4 Preview Area

A region can be set as a preview area for future preview operations in the current experiment.
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|

Set Region as Preview Area
Save Region as Preview Schema

Add as Rectangular Region

(B

Figure 231 - Set new preview area context menu

If the preview area chosen in the experiment setup needs to be adjusted, a rectangle can be drawn
on the slide, clicking the left mouse button to accept a drawn rectangle. Right-clicking within the
selection will allow doing the following:

e Set region as preview area - set current region as preview area for current experiment. This
will affect all subsequent slides in this experiment.

e Save region as preview schema - saves current region as preview area for future use and set
it as preview area for current experiment. You can give a name to this preview scheme and
store it (to use it again in future experiments).

e Add as rectangle region - creates a region that will be acquired later.
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Add Reqion 3
Remove Selecked Iberns
Remove Acquired Images

5o To This Slide

50 To This Poink

Acquire Slide 1.,

Acquire Region 001,

Build Cache for Region 001

Clear Cache for Region 001

Select all

Presiew L4 Preview Area

Label LUp Set as Preview Focus Paink
Label Down Reset Focus Point, ..

Show Position on Slide Show Preview Info
Export Slides Images. ..

Copy

Paste

Zompute Skitch

Figure 232 - Preview Area context menus

6.15.5 Stage Menu

Set Reqgion as Preview Area

Save Region as Preview Schema

By right clicking on any of the slide images, you will obtain a contextual menu including more options,
as seen in the image below:

B
Go To This Slide
Go To This Point

m
(23]

§ Labelup
[ﬂ Label Down

Export slides images. ..

Figure 233 - Stage Control: context menu
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This contextual menu will help you better manage the physical stage and control the acquisition
process.

e Go To This Slide -To make the objective lens physically move onto a particular slide, you must
right-click on the slide and choose Go to This Slide. In the main window, a green box will
outline the slide that is currently in observation position.

e Go To This Point - To make the objective lens physically move to a specific location on a
slide, right-click on that point and choose Go to This Slide. This is particularly useful for
navigating through acquired slide previews and for determining where to draw regions of
interest in the Custom (with Joystick) mode.

e Acquire Slide - this item starts the acquisition process. Its target is the selected slide only.
¢ Acquire Region - starts the acquisition process for the selected region only.

e Label Up / Label Down - The Label Up and Label Down entries allow you to specify the
position of the slide on the stage. Usually, all the slides are inserted in the same way, but if this
is not the case, the label position can be customized for individual slides on the stage.

e Show position on slide ( ) - You have the option of viewing the objective’s position on
the slide in relation to your preview, by selecting Show position on slide in the menu. An
orange box appears indicating the size of one field of view along with cross interrupted lines
that mark the center. The FOV size is determined by the objective in use. If the FOV is not
calibrated for the selected objective, the box will have the default size.

Figure 234 - Show position on slide

e Show preview info ( ) - By pressing this button, you will be able to see the location of
the preview area (common for all slides) on the slide and the position of the focus point (for
each individual slide) for preview operation. You can also access this option from the
contextual menu that appears when right clicking in the slide editor.

e Set as preview focus point - Use this option to set the focus point to the desired position, by
right clicking the respective point.
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Add Region

Remove Selected Items
Bemove Acquired Images
Go To This Slide

Go To This Point

Acquire Slide 1...

Acquire Selected Items...
Build Cache for Region 039

Clear Cache for Region 039

& [¢m] =

Show Position on Slide
Export Slides Images...
Copy
Paste

Coempute Stitch

Select All

| Preview 4 | Preview Area
Label Up Set as Preview Focus Point
Label Down Reset Focus Point...

Show Preview Info

Figure 235 - Set as preview focus point context menu

¢ Reset focus point... - use this option to reset the focus point to the default position (center of

preview area).

Add Region

Remove Selected Ttems
Remove Acquired Images
Go To This Slide

Go To This Poink

Acquire Slide 1.,

Acquire Region 001,

EBuild Zache For Region 001
Clear Cache For Region 001

Select all

Preview

Label Up

Label Davan

Show Position on Slide
Export Slides Images...
Copy

Paste

Compute Stikch

Preview Area

Set as Preview Focus Paink

Reset Focus Paint, ..

Show Preview Info

Figure 236 - Reset focus point context menu
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- You can reset the focus point for the current slide or for all slides.

7

E3

Reset focus point

The focus point is reset for :

(®) Current slide

i) all slides

[T Do not show this dislog again.

Figure 237 - Reset focus point dialog

6.15.6 Export this slide image...

To export a slide’s preview image, select Export this slide image from the menu. You will be
prompted to choose the destination directory and the encoding type for the image. For more details
concerning this feature, please see Chapter 6.19.4 of the current manual.

6.15.7 Automatic tissue detection

After the preview is done, TissueFAXS is able to auto-detect the tissue regions on the slide. This is a
great tool provided by TissueFAXS that can help you save time and improve the accuracy of the
tissue detection.

In order to detect generic tissue samples, please make sure that the Content Type property of the

slide is set to Generic. Then press Detect Tissue button ( ) from the slide editor toolbar. The
following dialog will appear:
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Shide Preview ERection Parameters
3, [24m a, | I'El <k Tesue | Advanced Settngs
Minimim Tigsue Anea
+
0 s 4000
i Tissue Closing Radus:
+
] e} 1]
.-"'-'__'
o T ¥ -1 Exclude border connected regions
'|I _ll 9 -\..I
i 2y Regions expected
| ' .
| | I 2 i
lllf ek oy 0 1 o
I Default
) = |
| !
Rpgons Detecied
| =T Regin 001
|
i
CNOSTICS
Run Selection . | Clear Selection CK Cancsl

Figure 238 - Tissue Detection panel

By default, the detection is run on the entire preview image. If you want to refine the results, you can
run the detection on a smaller area:

e select the desired area by drawing it on the displayed image;
e click on Run Selection.
If you want to cancel selection, press the Clear Selection button.
Detection Parameters

In order to refine the results of the automatic detection, TissueFAXS provides a set of parameters
you can adjust according to your needs, in order to obtain the desired results.

e Minimum Tissue Area: the smallest area a tissue region can have. All the regions with a
smaller area will not be taken into account.

e Tissue Closing Radius: try to increase this parameter if your region is split into multiple small
subregions. The result will be a single region containing smaller subregions.

e Exclude border connected regions: the regions touching the border will be ignored.

e Regions: number of regions expected to be detected.
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Save As Tissue Detection Default Parameters
Restore Tissue Detection Default Parameters

Save as Tissue Detection Profile

Load Tissue Detection Profile 3

Figure 239 - Tissue Detection: Default Parameters

- Save as Tissue Detection Default Parameters: it allows you to store this set of
parameters values for future detection.

- Restore Tissue Detection Default Parameters: it restores all the parameters to the last
saved default parameters.

- Save as Tissue Detection profile: saves the current parameters settings for further use.
- Load Tissue Detection Profile: loads a previously saved profile.

| Default | w
AR

Save Az Tissue Detection Default Parameters
Restore Tissue Detection Default Parameters

Save as Tissue Detection Profile

Load Tissue Detection Profile 3 Generic 2014-03-31 11-11

Generic 2014-03-31 11-10
Generic 2014-03-31 10-536
Generic 2014-03-28 14-16

Figure 240 - Loading tissue detection profile
Advanced Settings
e Thresholds

- Automatic: if this is checked, the RGB (red/green/blue) channels values are automatically
determined within three intervals given by the user. These intervals are established by
increasing the lower (default value is 5) and upper (default value is 255) values.

If Automatic option is unchecked, the tissue detection algorithm will use three values given by
the user for Red, Green and Blue channels.

- Apply same value for all channels: by checking this option, all channels will have identical
values or intervals (you must set the value or interval for the red parameter, this value or
interval will appear automatically for the other two channels);

- Red: the amount of red in the picture;
- Green: the amount of green in the picture;
- Blue: the amount of blue in the picture.
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Not. - Depending on the color used in the staining, different adjustments of the Red, Green
VAL and Blue values might become necessary.

Tissue | Advanced Settings |

J Thresholds || Point Generation |

Automatic
Apply same value for all channels

Red:

Lower ‘:ﬂ D:. I_||:||Er

20 ]
Green: - -

| '
Blue: o1 -

| '

Figure 241 - Advanced Settings: Thresholds tab - Automatic checked

[ Tigsue | Advanced Settings |

J Thresholds || Paint Generation |

|:| Aukormakic
[] Apply same walue for all channels
I 0= [+
0 0.93 1
Green: ||| ' 1 (4

Figure 242 - Advanced Settings: Thresholds tab - Automatic unchecked

o Point Generation

- Distance: the initially detected region will be inflated with the specified number of pixels, in
order to entirely include the edges of the tissue and a small surrounding area;

- Max Step: this parameter represents the maximum distance between two generated points.
The smaller the distance is, the more accurately the contour of the region will be represented.
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[ Tissue | Advanced Settings |
| Thresholds | Point Generation |

Distance: | _ =) 1 [+

Max Skep: [ 1 [+

1 B -1 1 IIDI:III:I

Figure 243 - Advanced Setting: Point Generation tab
For more accurate tissue detection the following controls are available:

e Zoom in and Zoom out buttons allow zooming the image. Another option would be to type the
desired zoom value in the zoom editor.

e View Original Size: displays original size of the image.

e View Best Fit: displays the entire region.

6.15.8 Slide Overlay

Located in the toolbar, the Slide Overlay button ( . ) will allow you to view your preview image
for each reflector/channel (in fluorescence experiments). Check the desired reflector in the panel
shown below in order to obtain the desired preview.

U_Sf_d | Mame | Intensity (%) | Colar
» DAFI 100 | B0, 0, 255
Rhaodamine 100 | I 255, 0, 0

Zancel

Figure 244 - Slide Overlay Dialog

6.15.9 Custom Selection

e

Custom Selection button (‘ -t ) allows the user to freely draw a selection over the sample in order
to select the desired group of ROls. This feature helps avoiding multiple clicks for one-by-one
selection of the desired items.
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MName | Image
(=] —
EHE slide 1
ﬂi ﬁeglnn oo1 E "‘\
-39 Region 002 ]
-'s3 Region 003 3

3 -'38 Region 004

B Regi@

-8 Region 006

-'18) Region 007

-';5 Region 003

@ Region 009

-1 slide 2
-1 slide 3
-5 slide 4
-5 slide 5
~{=] slide 6
-5 slide 7
(S slide 8

.28 Region 010

Figure 245 - Custom Selection

6.16. Region Viewer

A region is an array of FOVs disposed in a matrix structure. Each FOV has its own position within the
matrix, which represents the number of rows and columns. The FOV Matrix Size property of the
region represents the number of rows and columns.

To view acquired regions, double-click on the region from the experiment editor (on the left side of the
main window). The region viewer panel, which was empty before, will be updated with the region’s
image. The Region Viewer is shown in the next screenshot:
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| Microscope || Camera | Acquired Images

Export | Plugins | @, [4% a | Ikl [P it |

. Subregions | b ~ | ) / r e | :;H II!E 1']1|

~

‘Slide 4iRegion 003

Figure 246 - Acquired Images viewer (Fluorescence experiment)

The slide name and region name are displayed at the bottom left corner of the region viewer.

. Region Cwerlay. .. . i o
In fluorescence experiments, the button is enabled. Clicking on it yields a new

window, as shown below:

Used | Mame Intensity (%) Color
DAPT 100 | 0, 0, 255
Rhodamine 100 | B 255, 0, 0
FITC 100 | B0, 255, 0
Cy 5 100 | Emo, 192, 192

Cancel

Figure 247 - Adjusting channel intensity and color

This window allows you to choose which channels to view in your acquired image. Here, you can
adjust the color and light intensity for each channel. If more than one channel is selected, clicking
Apply will yield an overlay image, which is composed of the selected channels according to the set
algorithms.

In brightfield experiments, the Region Overlay... button is disabled because there is only one image
for each Field Of View.
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Zoom in and Zoom out buttons allow zooming the image. Another option would be to type the
desired zoom value in the zoom editor. Keep in mind, however, that the Region Viewer is designed to
give the user an overview of the entire region and therefore is limited in giving detailed magnified
images.

After a region is acquired, the user can double press the left mouse button on the region to open the
Acquired Image tab and to see the acquired image splitted into Fields of View.

The toolbar contains the following buttons:

e Export: Fields of View, Region Overview;

e Plugins;

e Zoomin;

e Zoom out;

e Map: shows/hides region map;

e Add subregions and tissue areas belonging to categories;

e Subregions: Show Defined Regions, All Categories, Manage Categories;
e Crop (it marks the images that have been acquired outside the defined region);
e Gridlines: default value is Off ;

e Scalebar: default value is Off;

e Measure;

e Annotations;

e lllumination Correction;

e Reacquire Flag;

e Add Flag (it adds Fields of View to the region);

¢ Remove Flag (it removes Fields of View from the region);

e Time lapse acquisition button (if it is the case).

To view a more detailed, high resolution portion of the acquired image, double click on it. This will
create a new window called the Field of View Viewer (see next section).

6.16.1 Subregions

Subregions are normal regions defined within the Region Viewer, having the same properties as the
regions from the Slide Preview. You can see them in the experiment editor and they can be acquired
just like normal regions. The advantage of the subregions is to ensure higher flexibility and more
detailed analysis on a more detailed area of tissue.

To add subregions, go to Region Viewer Toolbar — Subregions —Show Defined Regions (only
Show Defined Regions should appear checked).

Show Defined Regions

All Categories

Tumor Show Defined Regions
Meormal Adjacent Tissue

Manage Categories... Manage Categaries, .,
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Figure 248 - Add Subregions context menu

Now, choose the subregion shape from the toolbar (H O v Subregions =) Then add the desired
subregion on the viewer using the mouse, just like for any normal region (see Chapter 6.15.1).

To be able to see all subregions you have added, simply check Show Defined Regions option from
the Region Viewer Toolbar.

6.16.2 Categories

Sometimes, you may want to emphasize certain small areas on your region that could contain high
interest information for your research. These areas can be exported for analysis or they can be used
as a highlight tool.

For instance, a tissue may contain both tumor areas and normal adjacent tissue (non-tumor) areas.
For each type of area (e.g. tumor, non-tumor) you may create a category in order to highlight that
particular area on the image.

Using categories might help you in order to perform a precise analysis.
Add categories

In order to add categories, go to Region Viewer Toolbar — Subregions — Manage Categories... A
dialog will appear (containing already added categories, if existing) where you can add new
categories, giving each one a name (mandatory) and assigning a color. The list of categories is per
project, not per region.

Manage Categories [ﬁ]
Mamne Color
[ ok || cancel |

Figure 249 - Add categories dialog
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Microscope || Camera || Acqured Images

Export | Plugins | S |4% & B (4R

Suegiens RSN e E"_ b ;1 :E ::!:1

Wl

Slide YRegion 004

Figure 250 - Region Viewer: example of categories

You may also use the categories when you are about to export images. For further details please see
Chapter 6.19 of the current manual.

MNote - All existing categories are listed in the Subregions menu.

Remove categories

In order to perform this action, go to Region Viewer Toolbar — Subregions — Manage
Categories... and select the category you want to remove, then press the Delete key from your
keyboard.

Apply categories on regions

To create these areas, go to Region Viewer Toolbar — Subregions, then select only the desired
category.

Now, choose the area shape from the toolbar.

Microscope || Camera || Acguired Images

Region Overlay Export | Plugins | S |40% & 171 v;/ | @ O 7 Add Pnl}r@

Figure 251 - Toolbar: categories shapes
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Then add the desired area on the viewer using the mouse, just like for any normal region (see
Chapter 6.15.1).

Once created, these areas cannot be modified, only removed. To remove the areas, right click inside
the desired area and then choose Remove [area name]...

Set Reacquire Flag

Clear Reacquire Flag

Clear All Reacquire Flags... 3
Reacquire This FOV Only
Reacquire Flags... 3
Go To This FOV

Flag Entire Row

Flag Entire Column

Clear All Add Flags
Clear All Remove Flags
Insert Row

Insert Column

Acquire Mew FOVs

Remove Tumor 1...

Transform into Defined Region
Save Displayed Image... »

Copy Displayed Image... »

Figure 252 - Remove category area context menu

View / hide categories on regions

To be able to view all tissue areas belonging to a certain category, check only that particular category
in Region Viewer Toolbar — Subregions.

If you want to see all existing categories, check All Categories option from Region Viewer Toolbar
— Subregions.

To hide the tissue areas belonging to a category, simply uncheck that particular category in Region
Viewer Toolbar — Subregions.

Export tissue areas belonging to categories

e When exporting the Region Overview, you have the possibility to choose an option that also
exports the categories.

e  When exporting the FOVs images, you have the possibility to choose an option that only exports
the images belonging to the respective category.

For more details please see Chapter 6.19 of the current manual.
Transforming regions from categories into subregions for reacquisition

If the user needs to reacquire the tissue area from a category, it is possible to transform it into a
Defined Region and then perform reacquisition.
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In the region viewer, right click on the border of a category and from the contextual menu choose
Transform into Defined Region option. The category will transform into a Defined Region, it will
disappear from the region viewer and it will be visible in the experiment editor, so it can be reacquired.

i . -

Set Reacquire Flag

LClear Reacguire Flag

Clear All Reacquire Flags...
Reacquire This FOV Only
Reacquire Flags...

Ge Ta Thiz FOV

Flag Entire Row

Flag Entire Column

Clear All Add Flags

Clear All Remiowe Flags
nsert Row

Insert Colurmn

Acguire Mew FOVs

Rernove Demo category 1...
Transform into Defined Region
Save Displayed Image...
Copy Displayed Image...

Tl

Figure 253 - Transform region from a category into a subregion for reacquisition

6.16.3 Annotations

Subregions
(——)

Press the Subregions button in order to access the Subregions contextual menu.

The following options will be available:

Show Defined Regions
All Categories

Demo 1

Demnec 2

Manage Categories
Show Annotations

Manage Annotations

Export Annotations

Figure 254 - Annotations contextual menu
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Show Annotations

To add annotations, go to Region Viewer Toolbar — Subregions —Show Annotations (only Show
Annotations should appear checked).

Now, choose the annotation shape from the toolbar. Then add the desired shape on the viewer using
the mouse, just like for any normal region (see Chapter 6.15.1).

To be able to see all annotations you have added, simply check Show Annotation option from the
Region Viewer toolbar.

PolyLine Measurements

This feature allows drawing a line shape in order to measure a certain area.

"Annotation 01
i’ 0.47177 mm
/ & ', :.

Figure 255 - Drawing PolyLine

Manage Annotations

W Edit Annotations ==&
Name | Area/ Lenght Unit | Locate |
Annotation 01 0.210338436640033 mm2 | W |
- Annotation 02 0.157315288037402 mm2 -

| Remave all |

| Remove |

Please insert annotation content below!

Save Close

Figure 256 - Edit Annotations dialog

e Locate: by pressing this button, the selected annotation will be located on the sample and displayed at the
current size of the sample.

TissueFAXS 4.2 USER MANUAL V1.0 Page 161 of 211
Internal



TFAXS - V4.2 - USER MANUAL /1.0
TISSUE ’BNDSTIES TissueFAXS 4.2

MMMMMMM & BIDTECH SOLUTIONS

e  Best Fit: by pressing this button, the selected annotation will be located on the sample and displayed at the
current size of the region viewer.

¢ Remove: removes the selected annotation.
Remove all: removes all existing annotations.

¢ Please insert annotation content below: write desired content for the respective annotation.

Edit annotation directly on the sample

An annotation can also be edited directly on the image viewer: it can be renamed, its content can be
changed or it can be removed. To edit an annotation you must use the little black framed square on
the contour of the annotation. If pressed, this little square will display an edit box, where you can
operate the following actions:

L ()
— ) ]
_ h S A notabion 03“

0.0006 mm 2 .-‘.\
W N -,
N A
e R e
Annotation 03 : u? =
| W

Vi

(KXXXKXX}(WX

Figure 257 - Edit annotation directly on the sample

e Edit the name of the annotation: write the desired name in the upper-left corner of the box, then press Enter
key to save the changes;

e Write a comment in the space below the name, you can also erase the existing comments (all the changes
concerning the notes are automatically saved);

e Delete the annotation by pressing button;
e Close the edit box by pressing button.

Export Annotations (please see Chapter 6.19.5)

6.16.4 Save/Copy Displayed Image

Save Displayed Image

In TissueFAXS, you can save the image displayed in the region viewer by choosing Save Displayed
Image... option from the contextual menu. You can choose Save Displayed Image if you simply want
to save the image or you can choose Save Displayed Image with Data if you want to save the image
with all its details (for example regions, annotations, flags etc.).
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Set Reacquire Flag

Clear Reacquire Flag

Clear All Reacquire Flags... 3
Reacquire This FOW Only
Reacquire Flags... 3
Go To This FOV

Flag Entire Row

Flag Entire Column

Clear &ll Add Flags

Clear All Rernove Flags

Insert Riow

Insert Column

Acquire Mew FOVs

Remowve Subregion

Transform into Defined Region

Save Displayed Image... » Save Displayed Image

Copy Displayed Image... » Save Displayed Image with Data

Figure 258 - Save Displayed Image

In both cases TissueFAXS will ask you to choose a location, a name and the format type for the
image to be saved and you will receive a message box like in the image below.

TissueFAXS %]

Image saved to 'D:\TissueFAXS \Region 1.BMF',
Do you want to open the image with its assodated viewer?

Mo

Figure 259 - Save Displayed Image message box

Copy Displayed Image

You can copy to clipboard the image displayed in the region viewer by choosing Copy Displayed
Image... option from the contextual menu. You can choose Copy Displayed Image if you simply want
to copy the image or you can choose Copy Displayed Image with Data if you want to copy the
image with all its details (for example regions, annotations, flags etc.).
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Set Reacquire Flag

Clear Reacquire Flag

Clear All Reacquire Flags... 3
Reacquire This FOV Only
Reacquire Flags... 3
Go To This FOV

Flag Entire Row

Flag Entire Column

Clear &ll Add Flags

Clear All Rernove Flags

Insert Row

Insert Column

Acquire Mew FOVs

Remowve Subregion

Transform into Defined Region

Save Displayed Image... 3

Copy Displayed Image... r Copy Displayed Image

Copy Displayed Image with Data

Figure 260 - Copy Displayed Image

6.16.5 lllumination Correction (Shading Correction)

Occasionally, on the acquired images, some shades may appear. They can be caused by
imperfections of any component of the lightpath, specks/impurities on the camera/objective.

TissueFAXS allows you fixing such shading problems by using the lllumination Correction function.
In this chapter, you will find how to use this feature.

’ VNote - This operation is available only for brightfield experiments.

You can access the lllumination Correction menu by pressing the lllumination Correction button

( g] v) from the Region Viewer control.
To apply illumination correction, a correction image is required (mandatory).

The correction image is an image computed in order to store information about the shades in the
light path. By applying this image to a certain region, the shades will be eliminated and the images will
be uniformly illuminated.
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| ;

[llumination Correction
[—=]

Select Correction Image
Reacquire Correction Image
Apply this Correction Image to Entire Experiment

View Correction Image

Figure 261 - lllumination Correction menu
The lllumination Correction menu contains the following items:

e lllumination correction: choose this option to automatically apply the correction image to your
region. If there is no correction image available, you will receive a message box that offers you

three possibilities:
- Compute a correction image, using the already acquired images; this is the solution when a
correction image is not available and reacquiring the correction image with the same
settings/hardware as the region is not possible anymore.

- Acquire a correction image (this is equivalent to Reacquire correction image from the
lllumination correction menu);

- Cancel the whole process of illumination correction.

TissueFAXS x|

The region has no correction image.
‘-‘\r/‘ What do wou want bo do?

[; Compute ;| |§ Acouire ‘| |§ Cancel ‘|

Figure 262 - Compute correction image message box

e Select correction image: by choosing this option, you will be displayed a dialog where you can
choose from the listed regions (containing correction image) the one you want as correction

image.

vNote - The region that appears in red in this dialog is the currently opened region

After selecting the respective image, you can effectively apply the illumination correction.
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‘I Select correction image E=E

i side 1

1 araup a1

23 Region 025
5 Region 023

.3 Region 030
5 Region 033
9/ Region 034
5/ Region 035
% Region 036
{D‘
3 Region 045
5 Region 330

95 slide 2

HiEslide 3

i slide 4

HiEslide 5

i side
Hside 7

i slde s

O|0|0|0|C|O|@ O

FHTHEHEHE

[ o [ comee |

Figure 263 - llumination Correction: Select correction image

e Reacquire correction image: this option should be used when you wish correcting the
illumination for an already acquired region. The following panel will appear:

"1 shading correction images acquisition [E]

Carrection region size: |{'-.-'-.-'ic|l:|‘|=3J Height=3}F |

Crverlap:
0 [o ] 200

Please go to an empty location without tissue or other objects,
s the same settings as for acquisition,

Stage Control

] : | Load |
|_r| E: ..,| x| 147987,251 | pm | J
. —_— g 34196,593 | um

| ‘ | Z 97,000 [ pm
( Acquire | (a4 ( cancel |

Figure 264 - Acquire correction image control panel

- Correction region size: you can specify here the width and the height, expressed in
FOVs, of the area used to compute the correction image. Generally, a large area size
is to be preferred, but this is not mandatory.
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- Overlap: the overlap parameter helps you control the size of the overlapping area
shared by neighboring FOVs that form the correction region. You can adjust the
number of pixels that can be shared (overlapped) by two FOVs by using the slider.
Usually, by increasing the value, you can obtain a better correction image, and thus, a
better illuminated region.

- Press OK button to save the correction image or Cancel button to cancel the
acquisition process.

e Apply this correction image to the entire experiment: the correction image of the
current region from the region viewer will be applied to all regions of an opened experiment.

- Each time, before starting the acquisition process, you will be displayed an
Acquisition Information dialog where you can check the Acquire correction image
option in order to obtain a correction image for the respective region. TissueFAXS will
use the same acquisition settings for the region and for the correction image.

g

- The correction image must be acquired on an area with no tissue. Also you must not
be positioned near the slide margins

7

¥ Acquisition Information

B

You are about to perform Acquisition. Please read the following summary
hefore proceeding:

¥ou have 1 region to be acquired with a total number of 18 Fows,

Actions

|:| EBeep after finish Time lapse acquisition Email after acquisition »»»

[ shut dowen after finish Arquire correction image,

Time lapse acquisition

Mumber of runs 4

BE

Time lapse |0.00:03:00 [ *

* Format Dape. HoursMinutes. Seconds

Acquire Cancel

Figure 265 — Acquisition Information : Acquire correction image check box
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The Shading correction images acquisition dialog will appear (see above the Reacquire correction
image paragraph).

= - If you frequently acquire correction image you can set this option as default from Tools
Q TIP — Options — Application Options —Remember.

6.16.6 Flags

In TissueFAXS, the flag option is used in the reacquisition of the FOVs, when the initial acquisition
process has generated unclear or unsatisfying results.

By using the flags, you can modify the shape of your region by adding or removing FOVs.

Region Overlay... | Export | Plugins | 2, |364% @, | | @| u Q) «7 AddPolyline | Subregions | - | @ D Ell] |@| q& | qu | Apply ',@
Figure 266 — Region Viewer Toolbar
Reacquire Flags
In order to view and manage the flags, you must first ensure the Set Flag button ( tq] ) from region
viewer toolbar is pressed ( W ).
To add flags you have two options:
e Directly left-clicking on the FOV you choose for focus;
e By pressing Set “Reacquire Flag” from the contextual menu that appears when right clicking on
the FOV chosen for focus.
For both adding flags methods, the selected FOV will be set as a focus point and all its neighboring
FOVs will be selected for reacquisition as well. The size of the neighboring area is the size specified
by Tools — Options — Scan Settings — Focus — Focus Strategy Neighbors.
To remove flags you have three options:
e  Directly left-clicking on the FOV;
e By pressing Clear “Reacquire Flag” from the contextual menu that appears when right clicking.
e By pressing Clear All “Reacquire Flags”... from the contextual menu that appears when right
clicking and then choosing one of the three available options: For Current Region, For Whole
Slide, For Entire Experiment.
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Set Reacquire Flag

Clear Reacquire Flag

Clear All Reacquire Flags...

2

Reacquire This FOV Only
Beacquire Flags...

Go To This FOV

Flag Entire Row

Flag Entire Column

Clear All Add Flags
Clear All Rernove Flags
Insert Row

Insert Column

Acquire Mew FOVs
Remove Subregion
Transform into Defined Region
Save Displayed Image...
Copy Displayed Image...

For Current Region
For Whole Slide

For Entire Experiment

Figure 267 — Clear All “Reacquire Flags” context menu

%/” . - For the first two remove flags options, you may notice that by clicking on the focus
e flag, all neighboring flags will be removed (including the focus flag itself). However, by
clicking on a neighboring flag (non focus flag), only this flag will disappear.

Reacquire FOVs

e If you choose the Reacquire This FOV Only option, only the current selected FOV will be

acquired.

e If you choose the Reacquire Flags option, you have three choices: For Current Region, For
Whole Slide, For Entire Experiment.
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Set Reacquire Flag

Clear Reacquire Flag
Clear All Reacquire Flags...
Reacquire This FOV Only

Beacquire Flags...

Go To This FOV

Flag Entire Row

Flag Entire Column
Clear All Add Flags
Clear All Rernove Flags
Insert Row

Insert Column

Acquire Mew FOVs
Remove Subregion
Transform into Defined Region
Save Displayed Image...
Copy Displayed Image...

For Current Region
For Whole Slide

For Entire Experiment

Add Flags

Figure 268 — Reacquire Flags contextual menu

By adding flags, the size of the region will be enlarged in order to include new tissue area that could

be relevant for analysis.

As previously mentioned, FOV Matrix Size property of the region represents the number of FOVs per

row and column. Based on the shape of the region, a part of these FOVs are not acquired.

Adding flags without changing the FOV matrix size property:

e  Check the Add flag button ( t% ), then click on an empty position outside the region shape you
might be interested in (next to already existing FOVs) but inside the crop area. To remove the
added flag, click again on the same empty position. After finishing this operation, uncheck the

Add Flag button.
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Figure 269 — Adding flags without changing the FOV matrix size (a)
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Figure 270 — Adding flags without changing the FOV matrix size (b)
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Adding flags by changing the FOV matrix size property:
e If you click on the first/last row, you can select Insert row before/after;

e If you click on the first/last column, you can select Insert column before/after;

e  Check the Add flag button ("), then click on an empty position outside the region shape you
might be interested in (next to already existing FOVs). To remove the added flag, click again on
the same empty position. After finishing this operation, uncheck the Add Flag button;

e You can also click Flag to add entire row/column from the contextual menu that appears by
right clicking on the newly inserted row/column. To reverse this operation, choose Unflag entire
row from the contextual menu;

Figure 271 — Adding flags by changing the FOV matrix size (a)

-, il KICEALEAETN |

Figure 272 — Adding flags by changing the FOV matrix size (b)
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e To remove all added flags, click Clear “Add Flags” (%) from the Region Viewer toolbar or
choose Clear “All Add Flags” from the contextual menu.

Remove Flags

e  Check the Remove flag button (ﬁ'), then click on a border FOV you don’t need. To uncheck

the added flag, click again on the same FOV. After finishing this operation, uncheck the Remove
Flag button.

Figure 274 — Remove flags (b)

TissueFAXS 4.2 USER MANUAL V1.0 Page 173 of 211

Internal



TFAXS - V4.2 - USER MANUAL /1.0
GNOSTICS TissueFAXS 4.2

e You can also click Flag to remove entire row/column from the contextual menu that appears
by right clicking on the border row/column. To reverse this operation, choose Unflag entire row
from the contextual menu.

e To remove all added flags, click Clear “Remove Flags” (%) from the Region Viewer toolbar or
choose Clear “All Remove Flags” from the contextual menu.

Apply

Pressing the Apply button ("pp"’) will effectively modify the region shape by adding/removing FOVs
(will remove images files t00).

Undo

Pressing the Undo button ("™ )

will discard all changes (insert rows/columns, Add/Remove Flags).
Acquire New FOVs
This option from the contextual menu will acquire all newly added FOVs.

%/ - The Flags feature is not compatible with the Time Lapse acquisition and therefore it is
Note . . e
available only for Standard acquisition mode.

6.17. Field of View Viewer

To view a detailed, high resolution section of an acquired image, double click on it within the Region
Viewer window. This will create a new window called the Field of View Viewer (FOV Viewer).

% slide 1\Region 002\[3,3] FOV 00153 =)=E
\‘)\; 100% \f{ @J | @ | Overlay... |Exp:|r‘t... | f 3 @& = ‘@] E'-I]

Figure 275 — FOV Viewer (Fluorescence Experiment)
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The features in the FOV Viewer are similar to those of the Region Viewer. The difference is that the
FOV Viewer gives higher resolution images because it displays the original acquired image directly
(and not just a thumbnail image, as with the Region Viewer).

The user can navigate to neighboring FOVs with the arrow buttons at the top right corner of the

| g ! 2
viewer: i )lu o= | J.

Q - The FOV displayed will be highlighted within the Region Viewer.

TPy In the eventuality that the image does not fit the screen, drag it by using the hand tool
instead of scrolling up/down or left/right. To do this, hold the right mouse button down
and drag the image, then release the mouse button to stop.

- Similar with the region viewer, use the trackbar to see the FOV at a certain moment by

moving the cursor (B' ' L) 4/ - 00:00:00 ). This option is
available only if the FOV was acquired with time lapse (for details please see Chapter

6.3.2).

6.18. Field of View Viewer — Overlay feature (Fluorescence)

The Overlay... button in the FOV viewer button displays the same dialog for adjusting channels
intensities and colors as for the Region Viewer (see previous section).

Used | Mame Intensity (%) Color
b DPT 100 | O, 0, 255
Rhodarnine 100 | I 255, 0, 0
FITC 100 | B0, 255, 0
Cy 5 100 | Emo, 192, 192
Zancel

Figure 276 — Overlay Settings for a single FOV

The difference is that the Apply button can work on multiple items as shown in the image below:

Cancel

Far current FOV
For current region
Forwhole slide

For whole experiment

Figure 277 — Apply overlay menu
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¥ Demo\Region 004\FOV 00021 DE]@
\A)Isn%jdk‘ﬁth Export...“lf [ ] m‘@-
I _f_Used_ ;_I_\lame Inhensn:y (%) _'_Color
Alexa 438
DAPI
Alexa 647
cy3
" @O
| I
EEEEEEEE
Choose desired ‘!.....-
color gl:J_JDD[J[_JD
I
1 || —— 3
[ 3 Apply... _.l.:lor current FOV
. For current region
For whole slide
For whole experiment
i Demo\Region 004\FOV 00021 )=E
Q [s0% | @ ‘ Fit |1:1 ‘ Overlay.. ‘Export... ‘ £ 1 = ‘@
Used :“Name Intensity (%) : | Color
| Alexa 488 - _ o | mmo, 2550
DAPI
% | Alexa 647

Cy3

Figure 278 - FOV Overlay: Example of adjusting color for one channel
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The user can also adjust the intensity for each channel, by typing the desired value in the

Intensity (%)

corresponding field ().

6.19. Export

TissueFAXS allows exporting acquired images as a complete region overlay or image by image.
In certain cases csv files can also be exported.

6.19.1 Export FOVs Images

You can access this option in two ways:

e Region viewer — Export — Fields of View;

Export |F‘Iugins |:}\ 8%, »ﬁ'\
Fields af Yiew. ..
Reqion Cwverview, ..

Figlds of Wiew For Definiens. ..
Figure 279 - Export FOVs Images Option (a)

e  Experiment Editor — Region Context Menu.

Acquire Region 004, .,

X Remaove
Remowve Regions
Build Cache for Region 004
Clear Cache for Region 004
Remove Acquired Images

Propagate Reqgion 004 ko Slide...

Export,.. L4 Expoart FOWs
Plugins L4 Expoart Regions Cwerviews
Compute Stitch Export bo Definiens

Export Annotations

Figure 280 — Export FOVs Images Option (b)

= - If you want to export more regions or FOVs simultaneously, you can select multiple
Q TIP items from the Experiment Editor tree.

-You can also select Experiment item from Experiment Editor tree to export all the
regions or FOVs.
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In both cases, the following dialog will appear:

¥ Export FOVs Images %]
Save to folder

|< please select > |Browse || |.D|3en Folder |
Files

Save images
Save movie [Onlyif the region is acguired with time lapse]
In case of images acquired with overlap
Use stitch

Options
File name convention:
Name Parts |E)q:|erimer1t E“ |Region E“ | | |Fie|d |E| |[Fi|ber] E”

Parts Separator |-

Image Format jpg

Name Preview | [Experiment] -[Region] -[FieldOfview]-[Filter].jpg

Please select what type of images you want to save:

Overlay Original

Please select what images will be saved:
(=) al

Please select if you want to save images for unselected FOVs:

Export only FOVs belonging to categories:

Mark crop area

Color: | I Black ]

Scale bar
Color: | NEN0, 0,0 ]
Location: |BottomLeft ]

Apply Tllumination Correction MNote: Only if the correction image is avaiable]

Cancel

i save |

Figure 281 — Export FOVs Images dialog

TissueFAXS allows you configure the export as you desire, by choosing exactly the contents that is
of interest to you. In the dialog displayed above, you can adjust the following settings:

e  Select the storage folder;
e  Select files to be exported:
- Images
- Movies (option available only if the region was acquired with time lapse)
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- Use stitch

e Select the file name convention (Name Parts, Custom Part, Parts, Image Format, Name
Preview);

e  Select the type of images you want to save:

- Overlay — The FOV images will be composed from all the channels as currently specified in
region viewer.

- Original — The FOV images will be exported separately for each channel as they were
acquired.
e  Select what images will be saved:

- All;

- Flags Only and Flags with Neighbors (these options are available only if you have at least
one flag set).
e Invert selection — Only the FOVs not marked with flag or neighbors of the flagged FOVs
(applies if Flags with Neighbors is selected) are exported;

e Export only FOVs belonging to categories: in this case, only the FOVs that belong to the
selected categories are exported, by pressing the browse button (/).

Select Categories T

Turnar

Select Al K Zancel

Figure 282 — Export FOVs: Categories included

JN . - In the selection list, only those categories will be listed that contain tissue areas on
o their overview image.

e Mark Crop Area: it marks the contour of the region for FOVs near the region border; you can
also select its color;

e Scale bar: please see Chapter 4.1.2 of the current manual.

e Apply lllumination Correction: this option is enabled only for Brightfield experiments. The
correction image will be applied to exported images if the correction image is available.
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6.19.2 Export Region Overview

You can access this option from:
¢ Region viewer — Export — Region Overview;

¢  Experiment Editor — Region Context Menu.

- If you want to export more region overviews simultaneously, you can select multiple
Q TIP items from the Experiment Editor tree.

The following dialog will appear:

¥ Export Region Overview @
Save to folder
|< please select = [Browse || | Open Folder |
Files
Save images
Custom part: | | Name preview: [Experiment]-[Region]-[Subregion].jpg
Extension: |]'Dg E”
Save movie [Option avaiable ondy for regions aoquired with time lapse]
Options
Options for tiff with multiple tile:
(_) Export regions overviews
(=) Export only overviews from categories
(O) I want to stitch thumbnails
(=) I want to specify a custom size for images to stitch
) »; 5 (+)
2 100
Mark crop area
Color: [ 255, 255, 255 ]
Scale bar
Color: | 0,00 |g|
Location: |EottomLeft E“
Include categories
Categories: | E“
Opadity: |'E | :O:I |:EI|
2
[] Apply Tlumination Correction  [Only if the corection image is avaiable]
Results
Region name | Image size {pixels) | Uncompressed size (Mb) | Estimated size (Mb)
+ |Region 008 {Width=8710, Height=6545} 163.098 163.098
| Export | | Cancel

Figure 283 — Export Region Overview dialog

Some information is displayed for each region: name, size, uncompressed size, estimated size. If

one of the regions is too large, the respective region will be highlighted in red.
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TissueFAXS allows configuring the export as desired, by choosing exactly the contents of interests.
In the dialog displayed above, the user can adjust the following settings:

e  Select the storage folder;
e  Select files to be exported:
- Images

- Movies (option available only if the region was acquired with time lapse)

e  Enter Custom Part: type desired custom part for the name of the exported item.

w/’l” . - The file name to be exported consists of a default part and a custom part. The default
o part consists of items from the File Name Convention (see Chapter 4.2.3). The custom
part is defined by the user.

e Select the file extension: choose exported item format (also available: .tiff with multiple tiles in
order to export bigger images);

Files

Save images

Custom part: Mame preview: [Experiment]-[Reaion].jpg
Extension: |tf |E|
[ | save movie  jgtif Fuired with time lap=e]
- ipg
Options bmp

Options for tiff wit{png
iff with multiple tiles e 1 j

Figure 284 — Export Region Overview: Extensions

If choosing as extension the tiff with multiple tiles, the items from the Options for tiff with multiple files will be
enabled:

- Tile size: the dimension of an image (tile) composing the tiff (there are three predefined options);
- Compression: there are two options — None and jpeg.

- Quality: the quality of the compression can be adjusted using the slider.

%/" . - If choosing as extension the tiff with multiple tiles, the following options will not be
o available anymore: Mark Crop Area, Scale bar, Include Categories.

¢ | want to stitch thumbnails: choose this to export a low resolution of the region;

e | want to specify a custom size for images to stitch: choose the desired size of the resulting
export image. Be aware that, for larger images, there is a memory restriction that comes from the
operating system and hence, this operation may not work if a system is low of memory;

e Mark Crop Area: it marks the contour of the region on the final image; you can select its color;
e Scale bar: please see Chapter 4.1.2 of the current manual;

¢ Include Categories: in this case, the selected categories will appear on the final image.
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Here the user can choose the categories to be included in the region overview image, by pressing the

browse button (|Z|).

w/’l” . - In the selection list, only those categories will be listed that contain regions on their
o overview image.

B

Select Categories

iTumar

[i] Select &l |' QK ‘| |’ Cancel \I

Figure 285 — Export Region Overview: Categories included

e  Opacity of the categories: adjust the Opacity parameter, in order to choose the transparency of
the tissue area name that appears on the region.

e Apply lllumination Correction: this option is enabled only for Brightfield experiments. The
correction image will be applied to exported images if the correction image is available.

§/ Note

Restrictions regarding the images to be exported:

- For all export formats (excluding tiff with multiple tiles) the image size must not exceed
80000000 pixels.

- For tiff with multiple tiles the uncompressed size must not exceed 2000 Mb.

Export Overviews from Categories
To export categories, first check Export only overviews from categories. You should also select the

types of categories to be exported, by pressing the =/ putton. The following dialog will appear, listing
the available categories:

Select Categories

" B

Demo 1
D Demo 2

[ select all oK. Cancel

Figure 286 — Export subregions: Select categories
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In the lower part of the Export Region Overview dialog you will now see a section including all the
overviews that will be exported. For each overview the name and the image size is displayed.

¥ Export Region Overview

B

Save to folder

|< please select =

[Browse || | Open Falder |

Options for tiff with multiple tile:

Enable ] |
option

Files
Save images
Custom part: | | Mame preview: [Experiment]-[Region]-[Subregion].jpg
Extension: |il39 |
Save movie  [Option avaiable only for regions acguired with time lpse]
Options

Q'/ (_) EXport regions overviews
(®) Export only overviews from categories

(O) I want to stitch thumbnails
(=) I want to specify a custom size for images to stitch
(T ; 1 (1)

Mark crop area

Color: | 255, 255, 255 ]
Scale bar
Color: |NENO, 0,0 ]
Location: |BottomLeft =]
Include categories

Select desired
categories

Categories: |hemo 1

Opacity: (-

See
subregions to [] Apply Tlumination Correction  [Oniy if the correction image is avaiahle]
be exported )=

Region name | Image size (pixels) | Uncompressed size (Mb) | Estimated size (Mb)

Region 006-Demo 1 {Width=1742, Height=2618} 13681668 13681668

Region 006-Demo 2 {Width=3484, Height=2618} 27363336 27363336

Region 006-Demo 3 {Width=1742, Height=3927} 20522502 20522502
| Export | | Cancel

Figure 287 — Export Region Overview: export subregions

6.19.3 Export One FOV Image

You can access this option by pressing the Export button from the One Image Viewer toolbar.

2 (o] @ | 8| | v (G

1 @« =

[e[C]E

Figure 288 — One Image Viewer toolbar
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The following dialog will appear:

¥ Export FOVs Images

!

Save to folder

|{ please select = [Browse || | Open Folder |

Files
Save images
Save movie Oy if the region & aoquired with fime i3pse]
In case of images acquired with overlap
Use stitch

Options

File name convention:

Mame Parts |Experiment |E|| |F‘.egiun |E|| | | |FiEId of ... |E|| |[Fi|ter] |E||

| |
Parts Separator

Image Format |jpg
Mame Preview |[Experiment] -[Region]-[FieldOfview]-[Filter].jpg

Please select what type of images you want to save:

Qverlay

Mark crop area

Color: | N Black ]

Scale bar
Color: |HEN 0, 0,0 ]
Location: |BattomRight ]

Apply Hlumination Correction Wote: Oy if the correction image i avaiabie]

| Save |

Figure 289 — Export single FOV Image dialog

e  Select the storage folder;
e  Select files to be exported:
- Images
- Movies (option available only if the region was acquired with time lapse)

- Use stitch
e Select the file name convention (Name Parts, Custom Part, Parts, Image Format, Name
Preview);
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e  Select the type of images you want to save:
- Overlay: the image as it appears in the One FOV Viewer.

- Original: the images for each channel as acquired.
e Mark Crop Area: it marks the contour of the shape for each FOV; you can select its color;

e Scale bar: please see Chapter 4.1.2 of the current manual;

e Apply lllumination Correction: this option is enabled only for Brightfield experiments. The
correction image will be applied to exported images if the correction image is available.

6.19.4 Export current Slide Image

To export a slide’s preview image, select Export slides images... from:

e  Stage control menu

o To This Slide
@0 To This Point

Acquire Slide 3

Label Up

A Label Down

Export slides images. ..

Figure 290 — Stage control context menu

. Slide editor menu

add Region 3
)_ei Remove Selected Trems

Remove dequired Images

Go To This Slide

G0 To This Paint

Acquire Slide 1.,

Acquire Region,..

Build Cache. ..

Clear Cache. ..

Select Al

Presieu 3
4 LabelUp
Label Down

Show Position on Slide

Export Slides Images...

Copy

Paste

Compute Skibch

Figure 291 — Slide editor context menu

e  Experiment editor menu only on experiment item
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Export regions overviews
Export FOVs

Export slides images

Export to Definiens

Figure 292 — Export slides images from Experiment editor

No matter from where you access this option, the following dialog will appear:

Export Slides Images i
Please select slides: Save To Folder:
|=: please select = |Browse || |’Open Falder |
slide 2 ’ ’
Slide 3 . _ —
Slide 4 Please select the extension for the file: iPg [
slide 5
Slide & Include regions
slide 7
glide &
Scale bar
Calor: |- 0,00 |E||

Locakion: |BDttDmLeFt |E||

( selectall | [ Clear selsction | 48 | L Cancel

Figure 293 — Export this Slide Image dialog
e  Select the storage folder;
e  Select the file extension;

¢ Include regions checkbox — you can choose if the export image should contain or not the region
shapes;

e Scale bar: please see Chapter 4.1.2 of the current manual.

6.19.5 Export Annotations

To export annotations, go to the region viewer toolbar, choose Subregions button — Export Annotations.
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Subregicns | -

Show Defined Regions

All Categories

Manage Categories
Show Annotations

Manage Annotations

| Export Annotaticns

Figure 294 — Subregions contextual menu: Export Annotations

The following dialog will appear:

¥ Export Annotations

Select annotations which you want to export:

@8 x|

[=)[¥] Region 008

Select by area

Annotation 01

Select by lenght

Select all

Export

Close

Figure 295 — Export Annotations
The first step to export is to select desired item(s) from the list.

You can also select desired items by using the buttons in the right side of the dialog:

e Select by area
e Select by length

e Select all

Now press Export button and choose in the browser that opens the location folder and specify the
name for the csv file to be exported. Finally, press Save button to finish the export.

The exported csv file will contain the following data:
e Experiment name
e Slide name
e Region name

e Annotation name
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e Area/Length
e Unit measure

e Description (if any)

6.20. Use Plugins
A plugin is a software program that extends another program’s functionality without the necessity of
reinstalling the main program. For TissueFAXS, the following plugins are provided by default:
Plugins for Brightfield experiments

e Launch HistoQuest for entire experiment from Analysis — Launch HistoQuest...;

e Launch HistoQuest for the current region displayed in region viewer from Plugins — Analysis
— Launch HistoQuest..., in region viewer.

In both cases above, all version of HistoQuest (starting with HistoQuest 1.0.2.0210) will
automatically import corresponding data from TissueFAXS.

Plugins for Fluorescence experiments
¢ Launch TissueQuest from Analysis — Launch TissueQuest...;

¢ Launch TissueQuest from Plugins — Analysis — Launch TissueQuest... in region viewer.
In both cases above, TissueQuest will start.
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7. TMA Support

Although the TMAs can be treated and acquired as regular regions, TissueFAXS offers enhanced
support for this type of samples/slides, in order to facilitate your work and obtain high quality results.

In order to define TMA blocks and spots on a slide, the content type of the slide must be set to TMA.

vNote - It is not possible to set the content type of a slide if the slide contains any regions or
groups.

El General
Comment

Content type TMA E‘

Induded in acquisition |Generic
MNarme

Figure 296 — Setting the content type of the slide

7.1. Automatic detection of TMA structures
TissueFAXS provides automated tissue detection for TMA structures. By using this feature, the
efforts of working with TMAs will be considerably reduced.

It consists in an algorithm based on contrast and uniform illumination. Therefore, applying the
illumination correction before detection of the TMA spots might be needed. You can do this by using

lllumination Correction button ( ) from Slide Preview toolbar.

After applying the illumination correction, TissueFAXS can automatically detect the TMA structures
on a slide.

Start by pressing the Tissue Detection button ( ) from Slide Preview toolbar.

When the automatic detection of TMA structures is initiated, the dialog below will appear. In this
dialog, the user can restart the TMA detection using different parameters. This operation can be done
for the whole slide or over a specific selected area. For best results, the area selected for detection
should contain mostly tissue. The coverslip borders and other artifact structures should be avoided.
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¥ Tissue Detection

Slide Preview

Q=@ |[1 B

OO0 0 Q0QDo SO000

o0QoD

GNOSTICS

Detection Parameters

Background () e - 5 |

1

Median filter [ - | ¢

1}

Background Automatic

Threshold

| Default w|

-2 S Illl

Regions Detected

TMA Block 01 AD1
TMA Block 01 AD2
TMA Block 01 AD3
TMA Block 01 AD4
TMA Block 011 ADS
TMA Elock 01 BO1
TMA Block 01 B02
TMA Block 01 B03
TMA Block 01 B04
TMA Block 01 BOS
TMA Block 01 CO1
TMA Block 01 C02
TMA Elock 01 C03
TMA Elock 01 C04
TMA Elock 01 C05
TMA Elock 01 D1
TMA Block 01 D02
TMA Block 01 D03
TMA Elock 01 D04
TMA Block 01 D05
TMA Block 01 E01
TMA Elock 01 E02
TMA Block 01 E03
TMA Elock 01 E04
TMA Elock 01 E05
TMA Block 02 A01
.| TMA Block 02 AD2

FIHRIERERRRRERERERREEERRRERE

| >

| Run Selection | |} Clear Selection i

| OK | | cancel |

Figure 297 — Automatic detection of TMA structures panel

Parameters

In order to refine the results of the automatic detection of TMA structures, TissueFAXS provides a set
of parameters that can be adjusted according to your needs, in order to obtain the desired results.

Background: Use this to eliminate the high background and ununiform illumination. Its value should be
equal to the average size of the spot radius.

Median filter: Use this to improve detection when images containing some artifacts have to be used for
detection. Basically, the algorithm will ignore the pixels brighter/darker than the medium value.

Background threshold: It is best to set this to auto. You might want to try this when the spots are
clearly visible on the background and the detection fails to return the best results. This parameter
represents a medium value between background maximum intensity and spots minimum intensity.

When TMA structures are adequately detected, press the OK button.
Place Holders
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The place holders are virtual TMA spots which replace missing tissue from some positions on the
matrix structure of the TMA block. In the image below, the place holders appear in dark green.

Place holder

Figure 298 — Place holders

For a TMA spot to be considered a place holder, go to the property editor and set the value Yes in
the Placeholder option.

B Patient
MName
Reference number
to
Region type Yes
Storage directory
Time Regions |

Figure 299 — Place holder property

l VNote - The automatically detected empty spots already have this property set to True value.
- The place holders are not included in the acquisition process.

7.2. Manual definition of TMA structures

In order to manually define the TMA structures on a slide, the slide must already have a preview
image and the content type of the slide must be set to TMA.
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7.2.1 Definition of TMA block size

The first step in the manual definition of TMA structures is to indicate the size of a TMA block (the
number of rows and columns).

You have two possibilities when defining the size of a TMA block.

e  Press the left mouse button on TMA Block Size button ( - ) and drag the mouse down and
right while holding the mouse button until the desired size of the TMA block is defined.

i Preview - Slide 2 i) x|
Q [z | @ |[1 B

b

wl<

Figure 300 — Definition of the TMA block size

e Using predefined size for the TMA blocks, by pressing TMA size button ( ). A dialog will
appear where the desired number of rows and columns can be set.
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B

T™MA Block Size

Please specify the number of rows and columns
for TMA blocks that wil be created

Raws: g E
Columns: 5 %

Figure 301 — TMA block size dialog

7.2.2 Definiton of the first TMA block on slide

The first TMA block on a slide is defined by indicating the diagonal between the most upper-left and
the most lower-right TMA spots of the TMA block.

To indicate this diagonal, follow the steps below:

e hold the SHIFT key;
e press the left-mouse button in the center of the upper-left TMA spot of the TMA block;

holding the left-mouse button, drag a diagonal to the center of the lower-right TMA spot in the
TMA block;

when you finish drawing the diagonal, release the left-mouse button and then release the
SHIFT key.

This TMA block will become the template for all the other TMA blocks having the same size (the same
number of rows and columns).

¥ Preview - Slide 2 =8| (=) * |

| e @ | 1] )

TmA| O
SIZE

Figure 302 — Manual definition of the first TMA block on the slide
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7.2.3 Definition of the second TMA block on slide

The second TMA block on slide is defined by indicating the center of the TMA spot in the most upper-
left corner of the TMA block.

e hold the SHIFT key;
e click the left-mouse button in the center of the upper-left corner of the TMA block;
e release the SHIFT key.

The second and subsequent TMA blocks will have the same size as the last TMA block manually
added using the first method.

 Preview - Slide 2 =[5
Q [z | @ | [ [B

[ X]|

~

TmA
SIZF

Figure 303 — Manual definition of the second TMA block on the slide

7.2.4 Selection of TMA blocks and spots

The TMA blocks and spots can be selected as below:
e select an individual TMA spot by clicking on it with the left-mouse button;

e select an individual TMA block by clicking in the free area between the TMA spots with the
left-mouse button;

e select portions of the TMA block by drawing a rectangle that surrounds the desired TMA
spots and blocks;

e select multiple TMA spots, by holding CTRL key;
e select the entire content of the slide by pressing the CTRL+ A keys.
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x o Praview - Slide 2 %
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Figure 304 — Multiple selections with  Figure 305 — Multiple selections with Figure 306 — Select all
rectangle CTRL
7.2.5 Resize the TMA spots
The TMA spots can be resized as follows:

e select the desired TMA blocks or spots;

e use CTRL+ + keys to increase the size of the TMA spots;

e use CTRL+ - keys to decrease the size of the TMA spots.

i Preview - Slide 2 =) x|
Q[ | @ | [T s

Figure 307 — Resize the TMA spots
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7.2.6 Rotate a TMA block

The TMA blocks can be rotated as follows:
e place the mouse cursor next to the lower-right corner of the TMA block;

e press the left-mouse button on the blue arc that appears next to the lower-right corner of the
TMA block and rotate the TMA block using the mouse;

e release the left-mouse button when finish.

¥ Preview - Slide 2 [ “._ ]E'
Q [20% | @ |[7]] [

5w

TMAR
SIZE

Figure 308 — Rotation of TMA blocks

7.2.7 Adjust the distance between TMA spots

The distance between TMA spots can be adjusted as follows:
e select the desired TMA spots;
e increase the distance on the X axis using CTRL+ — keys;
e decrease the distance on the X axis using CTRL+ — keys;
e increase the distance on the Y axis using CTRL+ | keys;

e decrease the distance on the Y axis using CTRL + 1 keys;
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i Preview - Slide 2 :CJ@I
R 2w | @ |[3] [

oW

Figure 309 — Increase / Decrease the distance between TMA spots

7.2.8 Moving TMA blocks and spots

The TMA blocks and spots can be moved as below:
e select the desired TMA blocks and spots;
e move the selected objects using the mouse or «,—,1,| arrow keys.

7.2.9 Deleting TMA blocks and spots

The TMA blocks and spots can be deleted as follows:
e select the desired TMA blocks and spots;

e press the right-mouse button and select Remove selected items in the menu that appears,
or press the Delete key.
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Figure 310 — Delete TMA spots

7.2.10 View acquired images for TMA spots

To view the acquired image of a TMA spot, double click on it.

7.2.11 Grouping TMA spots

When working with TMAs, it might become necessary to group certain spots within a block (they
share similar properties, they contain certain types of cells etc.). So, TMA spots can be grouped as
follows:

e select the desired TMA spots;

e press the right-mouse button and select Group TA Spots in the menu that appears.
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Figure 311 — Grouping TMA spots

- Time Lapse acquisition mode is not available for TMA samples. Therefore, the
I Vi Acquisition Information dialog that appears before acquiring TMAs will display a
Time Lapse acquisition option disabled and a message that warns the user about
this fact (see image below).
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B

¥ Acquisition Information

You are about to perform Acquisition. Please read the following summary
before proceeding:

You have 1 region to be acquired with a total number of 4 FOWs,

Warning! ¥ou have selected TMA Spots to acquire. The time lapse acquisition For THMA
samples is not supporked!

Actions
[ ] Beep after finish ( } | Emnail after acquisition »»> |
[ shut dawen after Finish [ Acquire correction image

-

[_H
P

| Acquire | | Cancel |

Figure 312 — Acquisition Information dialog: acquiring TMAs
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8. Print

Printing your TissueFAXS project will prove to be very useful at some point, especially for the fact
that the software will not simply print your project, but you will be able to decide which information the
report has to contain and how the data will be displayed.

8.1. Print Options

You have two options to access the Print option and the Print Preview option:
= =
) / Print Preview ( ) buttons from the main toolbar;

e By accessing File — Print or File — Print Preview.

e By pressing Print (

Printing is only possible for an opened experiment. First, a dialog appears and then items to be
printed must be selected (acquired items, all items).

Select Slides

B

Please select the items from the project you wish
to include in the print

Marme Selected Cptions
3 =_h_| Draw regions on slide preview

i3 slide 1
29/ Region 002
<29/ Region 011
5/ Region 018
----- 1/ Region 019
S slide 2
. 9/Region 031
S dlide 3
L1/ Region 005
.29/ Region 010
B slide 4
¢ L Region 006
BEEETY
L-29 Region 007
ben Region 030
- slide
-1 side 7
BEEET
[ | /Regionnzo
iz Region 033

shaw names of regions

Apply ilumination correction to regions images
Shows current date

Shiw page number

(Select Acquired Items)

( Select Al )

[ Clear Selection |

|’ Expand &l ]

JIFIIIIIIIVIINYINNEN

[ o | [ cancel |

Figure 313 — Print dialog: choosing items to print
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The default selection for this dialog is the selected slide in the slide viewer. It also offers a set of
options:

- Draw regions on slide preview: the preview image may also contain region shapes;
- Show names of regions: this option is available only if the first option is selected;

- Apply illumination correction to regions: available only for Brightfield experiments, the
correction image will be applied to exported images if the correction image is available;

- Show current date: the print date is visible on each page of the report;

- Show page number: the page number is visible on each page of the report.

8.2. Print ltems

- If you choose the Print option, a dialog will appear that permits to choose the printer.

- If you choose the Print Preview option, you will be able to see a preview report.

Demo_BF
Print date: 04-June-200916:05:41 \
SSUE @ GNOSTICS
Demo_BF
TissueFAXS Report
File Hame: Demo_BF.aqproj
Experiment Type: Brightfield
Experiment Description:
Product Yersion:
Location: C:'TissueFAXS Projects\Demo_BF
Preview Objective: EC Plan-Neofluar 2.5x/0.075 M27 [2.5x, Air]
Acquisition Objective: EC Plan-Neofluar 20x/0.50 M27 [20x, Air]
Camera: PixelLINK PL-AGZ2C / 6220116

Figure 314 — Preview report example: first page
The preview report contains the following:
e  Experiment Name;
. File Name;
e Experiment Type;
e  Experiment Description;

e  Product Version: the TissueFAXS version used to print this info;
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e  Location: the location of the experiment;
e  Preview Objective: the objective lens used for the preview operation;
e Acquisition Objective: the objective lens used for acquisition;
e  Camera: the camera used for this experiment;
e Each Slide selected in the list:
- Slide Name;
- Slide Image;
- Content Type;
- Comments: the comments referring to this slide;

- Objective: the objective lens used for preview.
e Slide Preview Channels: a table that contains the channel list for the current slide and some
properties for each channel in the list:

- Checked: this flag indicates if the current channel is used for overlay;
- Name: the channel name;
- Intensity: the channel intensity;

- Color: the channel color.
e Region list for each generic slide:

- Region Name;
- Region Image;
- Comments: the comments referring to current region;

- Acquired: this flag indicates if current region is acquired or not. Two possible values are
present: Yes or No;

- Path: the path for current region files;

- Objective: the objective used for acquire current region;

- Rows: the number of rows for region;

- Columns: the number of columns for region;

- FOV’s Count: the number of FOVs items;

- Patient Name: the patient name;

- Patient Reference number: the individual reference number;
- Time Lapse (if acquired with time lapse);

- Number of Runs (if acquired with time lapse);

- Time between Runs (if acquired with time lapse).
e Regions Channels: a table that contains the channels list for current region and some properties
for each channel in the list:

- Checked: this flag indicates if the current channel is used for overlay;
- Name: the channel name;
- Intensity: the channel intensity;

- Color: the channel color.
. TMA Blocks list for each TMA slide:

- TMA Block Name;
- TMA Block Image;

TissueFAXS 4.2 USER MANUAL V1.0 Page 203 of 211
Internal



TFAXS - V4.2 - USER MANUAL /1.0
TissueFAXS 4.2

- Comments: the comments referring to current TMA block;

- Acquired: this flag indicates if current TMA block is acquired or not. Two possible values are
present: Yes or No;

- Objective: the objective lens used for acquisition of the current region;
- Rows: the number of rows for the current region;

- Columns: the number of columns for the current region.
e  TMA Spots Count: the number of spot items.
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9. Help Menu

Help F1
About...

Figure 315 — Help menu

Help — press this button or F1 key in order to open the TissueFAXS User Manual.

About... - this option will display a splash screen containing the main information about the
TissueFAXS version in use and also the Disclaimer section (scroll to read).

About TissueFAXS

TISSUE °END5TIE5

HMEDIEAL & BiOTEEW SMOLUTIiONS

SSUEHE FAXS

CELL ANALYSIS SYSTEM

CE

My arrEnTION:
CONSLULT OPERATING INSTRUCTIONS FOR USE

Discladnmer:

| ssueFAXSpius is 3 migascope-based call analyss system for cels 0 TYOQUE, Parain secoons - |
and THAs, It consels of ohe sofware modides “TissueFARS, “TesueQuest,, and HistoQuest )|
and & wsed for acquisiton of imeges in the fuarescence and briphtfeld mode, for caunting the
numiber @ positie and ne@le % and for quantfcation of saning DSt
| MesyeFAiSpls & used for the sndardzabion of Ssye anabwls in combinabon wih
immunohstochemia and mmunofborescence staimng. |
an [2]
TistueFANS

Capynight £ 2006-20 14 TEsweGnostics® GmbH. Al rights ressrved. l_ e

ww, IS ONOSBCE. Com

Figure 316 — About TissueFAXS splash screen
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10. Modularization

TissueFAXS application requires license for some of its features that you can find listed below.

th - Please note that the behavior of TissueFAXS viewer is not depended on any
°® | dongle or any other licensing mechanism.

- Licenses that have a date time as expiry date will be checked each time the feature
is used.

- Licenses that have a limited number of uses will be incremented as described in the
table. In the vast majority of cases, the use counter will be incremented after an
acquisition is done (with the feature enabled). When we are saying acquisition we are
taking into account reacquisition also. When we are saying region we are referring to
one of the following (based on context): TMA Spot, Normal Region and Time Region.
So, if we acquire with stitch, same region for 20 times the stitch counter will be
increased by 20.

Number of fluorescence channels

Projects created with a higher number of channels will be opened but acquisition will not be possible.
If the user owns a predefined number of uses, the counter will be incremented after each successful
or canceled acquisition. The counter will not be incremented if acquisition fails. Checked only at
experiment creation and acquisition.

Transmission in fluorescence experiments

Project created with Transmission in the list will not be acquired. If the user owns a predefined
number of uses, the counter will be incremented after each successful or canceled acquisition. The
counter will not be incremented if acquisition fails. Checked at experiment creation/acquisition.

Acquisition of Zstack

TissueFAXS will not acquire Z stack. If the user owns a predefined number of uses, the counter will
be incremented after each successful or canceled acquisition. The counter will not be incremented if
acquisition fails.

Extended focus

TissueFAXS will not acquire using extended focus. If the user owns a predefined number of uses, the
counter will be incremented after each successful or canceled acquisition. The counter will not be
incremented if acquisition fails.

Acquisition of time-lapse regions

TissueFAXS will not acquire snapshots, but will open already acquired projects. If the user owns a
predefined number of uses, the counter will be incremented after each successful or canceled
acquisition. The counter will not be incremented if acquisition fails.

Acquisition with stitch and compute stitching

TissueFAXS will not acquire with stitch or recomputed stitch for regions. Older projects will be properly
displayed. If the user owns a predefined number of uses, the counter will be incremented each time
stitch is computed manually or automatically through the acquisition.

Acquisition of TMA

TissueFAXS will not acquire TMA Spots, but will allow opening existing projects. If the user owns a
predefined number of uses, the counter will be incremented each time a TMA spot is acquired.

Acquisition of well plates

TissueFAXS will not acquire Well Plates, but will allow opening existing projects. If the user owns a
predefined number of uses, the counter will be incremented each time a region on a Well Plate is acquired.

Tissue Detection

TissueFAXS 4.2 USER MANUAL V1.0 Page 206 of 211
Internal



TFAXS - V4.2 - USER MANUAL /1.0
GNOSTICS TissueFAXS 4.2

TissueFAXS will not allow running Tissue Detection. If the user owns a predefined number of uses, the
counter will be incremented each time Tissue Detection is runned.

Illumination Correction

TissueFAXS will not allow acquiring/setting the illumination image. If the user owns a predefined number of
uses, the counter will be incremented each time the correction images are applied.

Burst mode for Baumer during focus and acquisition

TissueFAXS will not allow the use of burst mode during acquisition/focus. If the user owns a predefined
number of uses, the counter will be incremented after each successful or canceled acquisition. The
counter will not be incremented if acquisition fails.

Correction flags

TissueFAXS will not allow the use for flags. If the user owns a predefined number of uses, the counter
will be incremented after each successful or canceled acquisition. The counter will not be incremented if
acquisition fails.

Load settings from file

TissueFAXS will not allow loading settings from project. If the user owns a predefined number of uses,
the counter will be incremented after each load.

Load settings from profile

TissueFAXS will not allow loading settings from profile. If the user owns a predefined number of uses, the
counter will be incremented after each load.

Camera profiles

TissueFAXS will not allow loading settings from profile. If the user owns a predefined number of uses, the
counter will be incremented after each load.

Build cache for acquired regions

If license is not present, TissueFAXS will not display/compute the cache and it will use thumbnails only. If the
user owns a predefined number of uses, the counter will be incremented after each build.

Export FOV images

TissueFAXS will deny export if license is not present. If the user owns a predefined number of uses, the
counter will be incremented after each region export.

Export Region Overviews

TissueFAXS will deny export if license is not present. If the user owns a predefined number of uses, the
counter will be incremented after each region export.

Export movie for time-lapse

TissueFAXS will deny export if license is not present. If the user owns a predefined number of uses, the
counter will be incremented after each region export.

Export of XML files

TissueFAXS will deny use of plug-in based on dongle. If the user owns a predefined number of uses, the
counter will be incremented after each export.

Import regions from XML files

TissueFAXS will deny use of plug-in based on dongle. If the user owns a predefined number of uses, the
counter will be incremented after each export.

Export to Definiens

TissueFAXS will deny use of plug-in based on dongle. If the user owns a predefined number of uses, the
counter will be incremented after each export.

Acquire raw data images
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TissueFAXS will not save raw data during acquisition. If the user owns a predefined number of uses, the
counter will be incremented after each successful or canceled acquisition. The counter will not be incremented
if acquisition fails.

Measure Tool

TissueFAXS will not allow the use of measure tool. If the user owns a predefined number of uses, the
counter will be incremented after each use.

Print Module

TissueFAXS will not allow the use of print module. If the user owns a predefined number of uses, the
counter will be incremented after each use.

Role-based administration

No settings will be hidden based on user role. If the user owns a predefined number of uses, the counter
will be incremented after each login.

Estimate and display duration

No estimation will be displayed. If the user owns a predefined number of uses, the counter will be
incremented after each successful or canceled acquisition. The counter will not be incremented if acquisition
fails.

Move the Z axis on filter change

Z drive will not move when changing filters. If the user owns a predefined number of uses, the counter will

be incremented after each successful or canceled acquisition. The counter will not be incremented if acquisition
fails.

Different Attenuator settings for channels

Attenuators settings will be ignored when moving from filter to filter. TL Lamp settings will be ignored.
If the user owns a predefined number of uses, the counter will be incremented after each successful or
canceled acquisition. The counter will be incremented if acquisition fails.

If the user does not have a license for a certain feature, TissueFAXS will display an informative
message:

¥ License Message @
Your license does not allow you to use Cache module.
For more information please contact or one of the local distributors

Please find contact data by clicking on one of the following links

TissueGnostics contact or authorized distributors

Figure 317 — Example of License Message
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11. Appendix

1. Actions

2. Measurements

3. Remember

4. Support

5. Preview

6. Storage

Beep After Acquisition

Shut Down After Acquisition
Acquire Correction Image

Build Cache Mode

Use Default Cache Action For Regions Without Cache
Default Cache Action

Scale Bar Color

Scale Bar Location

Measure Color

Measure Unit Of Measure

RGB Color

Do Not Show Preview Focus

Do Not Show Reset Focus Point For Preview
Do Not Show Slide Renaming
Time Lapse Acquisition

Time Lapse Runs

Time Lapse

Send Email After Acquisition
SMTP Server

Email Address

Name

From Address

Auto Save Report

Preview Schema

Label Position

File Name Convention (each part)

Parts Separator
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7. Scan Strategy

8. Stitching

9. Focus

Image Format

Store Each Slide In Directory

Store Each Region In Directory

Default Directory

Save Raw Data

Use Enhanced Camera Mode

Force Maximum FOVs Number

Forced FOV Rows

Forced FOV Columns

Focus Only Once Per TMA Spot

Enable Stitch

Use Internal Stitch

Overlap Width

Overlap Height

Compute Stitch Mode

Focus Algorithm

Rough Focus Measure, if HP - XY, HP Fine - X, Y, Fidelity
Fine Focus Measure, if HP - X,Y, HP Fine - X, Y, Fidelity
Focus Strategy Neighbors

Focus Points

Always Force Full Focus

Enable Focus Validator

Focus Validator Maximum Allowed Score
Focus Validator Fidelity Of Details
Override Defaults Focus Intervals

Upper Z Position

Lower Z Position

Use Refocus Distance

Refocus Distance
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10. Advanced Focus

11. Camera Manager
12. Stage Manager

13. Default

Use Camera Partial Scan
Width Percent For Partial Scan
Height Percent For Partial Scan

Use Enhanced Camera Mode

List Reflector, Extended Focus Method, Save Z Stack

Use Extended Focus

Save Z Stack

Steps Above

Step Size Above

Steps Below

Step Size Below

Camera

Selected Stage Configuration

Load Default Profile Automatically
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