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2. Disclaimer

TissueFAXSplus is a microscope-based cell analysis system for cells in cryocut-, paraffin-sections
and/or TMAs. It consists of the software modules “TissueFAXS” combined with either
“TissueQUEST” & “HistoQUEST” or with “StrataQUEST” and is used for acquisition of images in
brightfield and/or fluorescence and/or confocal and/or multiplexing and/or multispectral mode,
for counting the number of positive and negative cells and/or for quantification of staining
intensities and/or classification of histological structures. TissueFAXSplus is used for the
standardization of tissue analysis in combination with immunohistochemical and

immunofluorescence staining.

TissueFAXSplus does not give any direct diagnosis and there is the possibility that the tissue
specimen does not provide enough information for a proper analysis and/or diagnosis. The cell
analysis system only measures cellular parameters. Such measurement parameters must in any
case be reviewed and validated by a qualified human professional with profound knowledge of
the sample under investigation and its cellular constituents as well as profound knowledge of the
cell analysis system and who has received special training in the operation of cell analysis
methods. The cell analysis system can under no circumstances make a decision on the therapy of

patients.

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 not allowed
Notes:

- TissueFAXS FLUO is similar to TissueFAXSplus but is for fluorescence samples only and must not
be used with brightfield/immunohistochemical samples. TissueFAXS FLUO consists of the
software modules “TissueFAXS” as well as “TissueQUEST” and/or “StrataQUEST FLUO”.

- TissueFAXS HISTO is similar to TissueFAXSplus but is for brightfield/immunohistochenical
samples only and must not be used with fluorescence samples. TissueFAXS HISTO consists of the

software modules “TissueFAXS“ as well as “HistoQUEST” and/or “StrataQUEST HISTO".

- TissueFAXS 200 and TissueFAXS SL are similar to TissueFAXSplus but for batch scanning of up to
200/120 brightfield/immunohistochenical and/or fluorescence slides. TissueFAXS 200 /

5
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TissueFAXS SL consist of the software modules “TissueFAXS 200“ / “TissueFAXS SL” as well as
“HistoQUEST” and/or “TissueQuest” and/or “StrataQUEST”.

- TissueFAXS SPECTRA is similar to TissueFAXSplus but is for multispectral imaging of fluorescence
samples only. Scanning of brightfield/immunohistochenical samples on TissueFAXS SPECTRA is
possible with the colour camera, if any, but MUST NOT / CANNOT be done with the multi-spectral
camera. TissueFAXS SPECTRA consists of the software modules “TissueFAXS SPECTRA” as well as
“TissueQUEST” and/or “HistoQuest” and/or “StrataQUEST”.

Using the unmixing procedure must be done with care as tissue-derived autofluorescence may

interfere with the algorithm and cause inconclusive or even faulty output.

Selecting and correctly assigning proper reference spectra is critical for the accuracy of the
unmixing result and is the sole responsibility of the user. Selecting wrong reference spectra
and/or assigning any reference spectra inappropriately will cause inconclusive / faulty output

and thus generate false measurement results!

- TissueFAXS CHROMA is similar to TissueFAXSplus but is for multi-channel imaging of
fluorescence  samples  through  narrow  band-pass filters only.  Scanning  of
brightfield/immunohistochenical samples on TissueFAXS SPECTRA is possible with the colour
camera. TissueFAXS CHROMA consists of the software modules “TissueFAXS” as well as

“TissueQUEST” and/or “HistoQuest” and/or “StrataQUEST”.

- StrataQuest provides a software tool for machine learning for the automatic classification of
tissue structures, including detection of tumor areas in tissue sections. The results generated by
the software have to be verified by a qualified human professional in any case (negative as well
as positive results). In case the software does not detect specific histological structures and/or
tumor cells, a human professional has to verify this result by other means, as it is possible that
certain biological patterns and/or special types of (cancer) cells may not be detected by the
automatic detection function. Measurement errors may also occur due to the fact that the cell-

environment in which the software has to operate in is highly variable.
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We point out to the fact that the following circumstances/factors might influence and/or impair
the result of the analysis to the level where the result rendered might be inconclusive or even

faulty:

e Quality of the tissue sample: In this context, especially the age of the tissue sample is
relevant. Long durations between the harvesting and/or staining of the tissue sample

and the analysis as well as storage errors can tamper with the outcome of the analysis.

e Quality of the preparation of the tissue sample for the analysis and the materials used:
In this context, especially the type and quality of the reagents and the
capability/precision of the person handling the reagents can be relevant and may lead

to inconclusive/faulty results (for example: dilution-errors concerning the reagents).

These factors (as well as the capability of the human professional performing the validation of
the test results) lie solely within the responsibility of the user of the software. TissueGnostics does
not take any responsibility for test results that are influenced by one of the above mentioned

factors.

Each and any product shall be used only after training performed by TissueGnostics or authorized
distributors of TissueGnostics. A list of authorized distributors is available at the TissueGnostics

website.

https://tissuegnostics.com/global-network/distributors

The TissueFAXS system and its software applications are FOR RESEARCH USE ONLY.

By using only parts of the system, changing system components (hardware or software) or using
the TissueFAXSplus instrument in any other than the intended way it was designed for, the CE-

Declaration becomes invalid.

Notices about symbols and labels on product

The following symbols appear on the labels of the product:
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electrical and electronic equipment

Ce€ CE mark
d Manufacturer

/

SN Serial number E WEEE symbol / separate disposal of
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TissueGnostics Support Tel.: +43 1 216 11 80 60

Order Number:  XOOGOOOCOOCOONK 3

\
TissueFAXS System Ti=suesnNbsTics
Radel: OO0
SN [XXXOO0COOKKKKXX /g Tissacnostes GmaH
il TissueGnostics GmibH
(] a0z ad s, €
Mig. date
TlssueFAXSWOrkslation i TissueFAXS s a tradamark of
SN OGN0 | ; Tsiiabnogtis Gt

4 }'I&EUEGHOEL‘K.SG%H;DH
rISSLE TICS aborsirasse 1012/
bl ‘ foama i (€

THIS IS A CALIBRATED SYSTEM
DO NOT CHANGE ANY COMPONENTS

3. Getting Started with TissueFAXS

To start the application, press TissueFAXS icon on your desktop.
A login dialog will appear, where you can enter your login ID and password.

Read the Disclaimer regarding TissueFAXS application and click Agree and Login.
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TissueF/

TISSUE CYTOMETER

Service

At this point, select an existing TissueFAXS configuration. The options listed here depend on

your installed configurations.

In the image below, TissueFAXS possible configurations are shown.

elect an existing TissueFAXS configuration:

ubleSized

After selecting a configuration, a splash screen will be shown while the application is loading.

) TISSUE
. CYTOMETER

CONSULT OPERATING INSTRUCTIONS FOR USE

EEN‘ STICS

N TH. s

Copyright ©@
Initializing User Interface
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3.2. Device Calibration
The first step of an image acquisition in TissueFAXS is to calibrate the stage when starting the

application. This step may be skipped to simply view previously acquired images in TissueFAXS.

If acquisition is performed at a later time, there will be a prompt to calibrate the stage. For

details, see Chapter Stage Calibration.

TissueFAXS needs to calibrate your stage.
Please make sure that the slides are properly inserted (if any).

Continue Skip Exit

3.3. Opening Experiments

In order to use the full TissueFAXS functionality, either a new project must be created or an

existing one must be loaded.

Accesced

24204102325 0

Q BROWSE E OPEN @ DATABASE

10



Tissue
PRECISION THAT INSPIRES User Manual

TISESLJEGN*‘-.‘;STICS

e You can either open a project from the recently opened list (if you already have

previously opened projects in the list) or browse on your computer for a project.

e For each selected project from the list, a preview and a set of details are available on

the right side.

e Use the Search feature in order to find a certain project in the list.
Use Back button to go back to Start-up screen.
Open from Database

TissueFAXS stores in a database basic data about all the experiments that are created/opened

to offer an easier search feature compared to manually browsing for experiments on the drive.

Slide Loader Jobs

Experiments

Q BROWSE E OPEN @ DATABASE

You can open from database either slide loader jobs or experiments.

11
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(#!| Manage Database Jobs

Search

EB St B B

Open  Openin MNext Up  Refresh Remove selected Remove all
Selected  folder from database from database

Action Navigation Database

Name Description

712472024
/2472024
Bone Marrow 7/24/2024

Widefield

Confocal

StideM1-AZ

Analysis template: FL_template

05/16/202415:33:15

te:FL_template

In Manage Database Experiments dialog, double click on a slide to open the corresponding

TissueFAXS project or expand a job to see its details.
You can perform an advanced search in the database to find a specific project in a job.
Additional search types include:

e General search: enter the exact name of the slide in the upper field, then press Find: the

requested job will be displayed.

e Advanced search: uses search criteria to find a specific slide — slide name, experiment
name, creation/acquisition date, slide type, and microscopy type. After filling in one or

more criteria, press the Start search button to see results.

12



TISESLJEGN*-.‘;STICS TISSUE
PRECISION THAT INSPIRES User Manual

(@) Manage Database Experiments
Experiments
General
Experiment name: Slide type: Normal
| Slide name: Microscopy type: | Brighfield w Start search
Region name: Analysis:
Creation date between: 5/
Acquisition date between:  5/29/202:
Slide M1 - B1 Slide M2 - A2
Name: Slide M1 -B1 Name: Slide M2 - A2
Type: Slide Type: Slide
ition Date: 09/10/2019 14:46:30 %

Description:
type: Fluorescence

Slide M3 -A1 Slide M2 - D10

Slide M3 - A1

Slide

el I Creation Date: 09/10/2019 14:43:24 £ G ate: 09/10/2018 14:47:19

Descriptian: g ;. " Description:  Number of
Slide

3.4. Generating New Experiments

To acquire images in TissueFAXS, you have 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.

Without having an experiment, you can only preview slides or capture single images from the

camera window

Open experiment

Choose to open an experiment from the recently accessed list of experiments.

If the experiment you need is not in the list, browse for it on your computer or in database.
Create new experiments

In New Experiment window it is possible to:

- Create custom Brightfield/Fluorescence experiments;

- Create new experiments using an existing template or experiment.

Experiment types

13
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e Brightfield experiments have acquisition with transmitted white light which passes

through the sample and the objective projects the image on a color camera.

e In Fluorescence experiments the images are created from reflected light by using an

LED/laser lamp and a set of filters to excite fluorophores in the sample, which absorb the

light and emit it at a longer wavelength to a monochrome camera (monochrome cameras

are more sensitive and have higher bit depth output than color cameras).

1. 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
Name

Identification

. Name:
v Experiment: Brightfield
55 TEMP:atpl Storage Folder:
o P F:\Large Experiments
periment: Fluorescence Preview and Acquisition Settings
Preview Objective: 2.5x, Air,0.085,8800um
9:38:41 AM Preview Reflector:
Camera:

Camera Profile:

Preview Settings...

Slides

ID Name
1 Back Slide
2 Front Slide

From Existing Experiment... -

il custom FL

_Q BF Multispectral

_E FL Multispectral

Hardware Profile Use current settings

PixeLINK PL-D674CU-CYL-0... ~
PixeLINK PL-D674CU-CYL-0... -

Comment:

Browse:

Acquisition Objective: 20x, Air,0.8,610um
Acquisition Reflectors: Reflector

2 Tran

Acquire [~/ Al Content type » Comment

Camera Profile

PixeLINK PL-D674CU-CYL-07451... -

Acquire

Brightfield

Some of the fields that will appear on the right side of the New Experiment panel can be

customized and the data modified, if desired:

- Experiment name;

- Storage folder;

- Comment (optional);

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

preview settings.

14
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TMA support

Although the TMAs can be treated and acquired as regular regions, TissueFAXS offers enhanced
support for these types of samples/slides to better facilitate work and obtain higher quality

results.

The content type of the slide must be set to TMA, in order to define TMA blocks and spots on a

slide.

Slides

ID Name Acquire v  Content type ¥ Comment

1 Back Slide v ITMA .
2 Front Slide v Generic
TMA

2. Create a new custom fluorescence experiment

From the left side of the New Experiment panel, choose Custom FL. The following panel will

open:

Create Fluorescence Experiment

Templates Identification

Name: Comment:

Storage Folder:
T F:\Large Experiments
\ Experiment: Fluorescence Preview and Acquisition Settings
FL_TEMP.aqtpl Preview Objective: 2.5, Air,0.085,8800pm - Acquisition Objective: 20x, Air,0.8,610um
8:38:41 AM Preview Reflector: | DAPL - Acquisition Reflectors: Reflector Camera Profile
Camera: PCO.Edge USB / 0 = 2 Tran %
Camera Profile:  |Select . DAPI PCO.Edge USB / 0_20x_0.8_DAPI
SOX10 PCO.Edge USB / 0_20x_0.8_0520
Preview Settings... 0540 PCO.Edge USB / 0_20x_0.8_0540
MHCII

Slides

ID Name Acquire v/l Content type »| Comment
1 Back Slide 2 Generic
2 Front Slide % Generic

From Existing Experiment... -

_I:. Custom BF

BF Multispectral

B FL Multispectral Hardware Profile Use current settings = Acquire |- | Create Cancel

Some of the fields that will appear on the right side of the New Experiment panel can customized

and the data modified, if desired:

- Experiment name;

- Storage folder;

15
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- Comment (optional);

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

preview settings.

TMA support

Although the TMAs can be treated and acquired as regular regions, TissueFAXS offers enhanced
support for these types of samples/slides to better facilitate work and obtain higher quality

results.

The content type of the slide must be set to TMA, in order to define TMA blocks and spots on a

slide.

Slides

ID Name Acquire v  Content type ¥ Comment

1 Back Slide v TMA =
2 Front Slide Generic
TMA

3. Create a new brightfield multispectral experiment

From the left side of the New Experiment panel, choose BF Multispectral. The following panel

will open:

Create Multispectral Brightfield Experiment

Templates

Name

Identification

Name: Comment:

v Experiment: Brightfield

BF_TEMP.aqtpl 1)

Storage Folder: e
F:\Large Experiments rionEe
v Experiment: Fluoresc Preview and Acquisition Settings
TEMP.aqtp! Preview Objective: 10x, Air,0.3,5600um - Acquisition Objective: |20x, Air,0.8,610pm
1 8:38:91 AM Preview Reflector: Acquisition Reflectors: | Reflector Camera Profile St... Wavelength
Camera: PCO.Edge USB / 0 Y 7 Tran - vl 10420-720
Camera Profile:  Select

Preview Settings...

Slides

ID Name Acquire [~ Alll Content type + Comment
1 Back Slide v Generic
2 Front Slide Z Generic

From Existing Experiment... -
!.Custom :13

chstom FL

S FL Multispectral Hardware Profile Use current settings < Acquire - | Create Cancel

16
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Some of the fields that will appear on the right side of the New Experiment panel can be

customized and the data modified, if desired:

- Experiment name;

- Storage folder;

- Comment (optional);

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

preview settings;

- Select a Step value and a color for Transmission.

Note: In brightfield experiments no selection can be made for reflectors. The channel

Transmission is selected by default (it is specific for the Brightfield Experiments).

TMA support

Although the TMAs can be treated and acquired as regular regions, TissueFAXS offers enhanced
support for these types of samples/slides to better facilitate work and obtain higher quality

results.

The content type of the slide must be set to TMA, in order to define TMA blocks and spots on a

slide.

Slides

ID Name Acquire v  Content type ¥ Comment

1 Back Slide v TMA
2 Front Slide v Generic
TMA

4. Create a new fluorescence multispectral experiment

From the left side of the New Experiment panel, choose FL Multispectral. The following panel

will open:

17
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Create Multispectral Fluorescence Experiment

Templates Identification

Name: Comment:

Storage Folder:

F:\Large Experiments Browse

Preview and Acquisition Settings

Preview Objective: 10x, Air,0.3,5600pm - Acquisition Objective: |20, Air,0.8,610pm

Preview Reflector: DAPI - Acquisition Reflectors: Reflector Camera Profile S... Wavelength
Camera: PCO.Edge USB / 0 2 2 Tran = 10 420 - 720

Camera Profile:  PCO.Edge USB/ 0_10x 0.3... - DAPI  PCO.Edge USB/0_. 10 420 - 600
SOX10  PCO.Edge USB/0._.. 10 500 - 600

Preview Settings... 0540  PCO.Edge USB/0_. 10 520 - 600
MHCII 10 560 - 630
Slides
ID Name Acquire v/l Content type » Comment
» 1 Back Slide v Generic
2 Front Slide % Generic

From Existing Experiment... -
R custom BF

i custom FL

8 BF Multispectral

Some of the fields that will appear on the right side of the New Experiment panel can be

customized and the data modified if necessary:

e Experiment name;

e Storage folder;

e Comment (optional);

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

any);

e Step values, wavelength and color for the reflectors:

- Step: the step value represents the difference in wavelength between two consecutive

Lambda stack images.
- Wavelength: adjust the wavelength range for the Lambda stack per reflector.

Example: If DAPI wavelength range is 420-495 and a step of 20, the lambda images from
acquisition will be at 420-440-460-480-495.

- Select a wavelength Step value and a color for selected channel.

Note: In brightfield experiments no selection can be made for reflectors. The channel

Transmission is selected by default (it is specific for the Brightfield Experiments)

TMA support
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Although the TMAs can be treated and acquired as regular regions, TissueFAXS offers enhanced
support for these types of samples/slides to better facilitate work and obtain higher quality

results.

The content type of the slide must be set to TMA, in order to define TMA blocks and spots on a

slide.

Slides

ID Name Acquire v  Content type ¥ Comment
7 1 Back Slide v ITMA ]

2 Front Slide v Generic
TMA

Details on Preview Settings

These settings apply to all the experiment types described above.

Settings for the preview operations can be set by clicking on the Preview Settings button. 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, a profile with predefined settings from the dialog may also be selected.

All settings made here can be changed later. Only the experiment type cannot be changed.

The preview area size can be adjusted by clicking on the Preview Settings button. The preview
area (or yellow box) can be manually adjusted with the mouse or by selecting a pre-defined

schema from the drop-down menu.

Preview Settings

Please specify the preview schema for your experiment.
Preview Schema

TG-Standard
Add...
Hint
(N/A) FOVs
Camera: N/A

Preview objective: 10x, Air,0.3,5600um

OK
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Preview Schemas can be named and saved for future projects. This is useful when working with
multiple slides which frequently have the region of interest (tissue) in the same specific location.
Defining the preview schema over the 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.

In the Label Position area, it is possible to specify how the slide is oriented on the stage. This is
not a permanent setting. For instance, even if the slides have the labels oriented down, this can
be changed 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, there is an option to edit slide's name, set the content type (generic or

TMA), or add a comment.

- Details about the template can be accessed by pressing Details button:

Details... Import defined region:
Comments:

Template/Experiment Type: Fluorescence
Preview Objective: 10x, Air,0.3,5600pm

Preview Reflectors:
- DAP], Profile: PCO.Edge USB / 0_10x_0.3_DAPI

Acquisition Objective: 20x, Air,0.8,610pm

Acquisition Reflectors:
- DAPI - Save 16 bit
- DAPI - Offset: 0
- SOX10 - Save 16 bit
- SOX10 - Offset: 0
- 0540 - Save 16 bit
- 0540 - Offset: 0

Camera: PCO.Edge USB / 0

Tissue Detection Parameters:
- TMA:
- Tissue
- Background: 10
- Median Filter: 2
- Automatic Background Threshold: Yes

- Select desired hardware profile: use current settings or use the settings from the template:

Hardware Profile Use from template

Use current settings

Use from template
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- Choose whether to acquire the slides or just create the new experiment. If to acquire, indicate
whether the acquisition will be manual or automatic. By default, Manual Validation is selected

(see Chapter Workflow).

Acquire - Create

with Manual Validation

with Automatic Validation

3.4.1. New from Current Experiment

You can create a new experiment based on the currently opened experiment.

Go to TissueFAXS main menu and select New from Current.

Tissuef/

New...

New From Current...
Open...

Save as Template...
Close

Experiment

Tools
Configurations
Plugins

Users

Help

Exit

A popup will open where you can make the following settings:

Namae:
17-06 F-M5

Storage Folder:

DATissueFAX Projects

Impart Regions

Reset Slides Name Create Cancel

e Choose a name for the new experiment;
e Choose a storage folder;

e Decide if you want to import the regions existing in the parent experiment;
21
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e Reset slide names (the slides will get application's default names. i. e. "Slide 1", "Slide

2“).
After you are done with the setting, press Create.

The new experiment will automatically open.

3.5. Experiment Templates

Experiment templates are settings combinations saved as templates for further use.

They can be found in the New Experiment window, grouped in default categories or custom

defined categories:

() New Brightfield Experiment from: BF_TEMP.aqtp!

Create Brightfield Experiment from: BF_TEMP.aqtpl

Templates
Name

Identification

Name: Comment:
v Experiment: Brightfield

BF_TEMP.aqtpl

Storage Folder:
Brightfield

Cate 5 X
ot e TR E:\TissueGnostics\BUILDS\TF-SL build_7_113
v Experiment: Fluorescence Preview and Acquisition Settings
FL_TEMP.aqtpl Preview Objective: 2.5x, Air,0.085,8800um Acquisition Objective: 20x, Air,0.8,610um
8:38:41 AM Preview Reflector: Acquisition Reflectors:  Reflector Camera Profile
Camera: PixeLINK PL-D674CU-CYL-0... » Tran BF_with_IC

Camera Profile: Preview 2.5 Micro

Preview Settings...

Slides
Template/Existing Experiment Path
F:\TissueGnostics\Loader\TissueFAXS SL \Configurations\TF MS\Templates\BF _TEM Import defined regions

From Existing Experiment... -
il custom BF
] Custom FL

!! BF Multispectral

S FL Multispectral Hardware Profile Use from template - Acquire - Create Cancel

Note: After selecting a template, the Settings section will be collapsed.

When selecting a template, you will access all the settings of the respective template: storage

location, preview and acquisition settings.

Also, you can see the acquisition details of the template (experiment type,
preview/acquisition objective/reflectors, camera, tissue detection parameters, details

regarding scan, stitching and focus, etc.) and import defined regions, if any.
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Details... Import defined region:
Comments:

Template/Experiment Type: Fluorescence
Preview Objective: 10x, Air,0.3,5600pm

Preview Reflectors:
- DAP], Profile: PCO.Edge USB / 0_10x_0.3_DAPI

Acquisition Objective: 20x, Air,0.8,610pm

Acquisition Reflectors:
- DAPI - Save 16 bit
- DAPI - Offset: 0
- SOX10 - Save 16 bit
- SOX10 - Offset: 0
- 0540 - Save 16 bit
- 0540 - Offset: 0

Camera: PCO.Edge USB / 0

Tissue Detection Parameters:
- TMA:
- Tissue
- Background: 10
- Median Filter: 2
- Automatic Background Threshold: Yes

Creating New Templates

To create a template based on a currently opened experiment, Go to TissueFAXS main menu and

choose Save as Template.

Browse for a location for the new template and give it a name. The new template will now be

present in the Templates list.

TissueFAXS

New...

New From Current...
Open...

Save as Template...
Close

Experiment

Tools

Configurations

Plugins
Users
Help

Exit

Sorting Templates

To access the sorting feature for the templates list, right click on the Name field.
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(T} New Experiment

New Experiment

Templates

Name

Identificd
o z Sort Ascending Preview
Mi Sort Descending

bl Slides
Categ -
Modi,

BF_TI

Show Group By Box
Cater, — )

Modi = Column Chooser

v B Best Fit
FL TI Best Fit (all columns)

Gateg | Filter Editor..,
Modi,

Show Auto Filter Row

The following options are available:

e Sort Ascending/Descending
e C(Clear Sorting

e Group by this Column

e Show Group by Box

e Column Chooser

e Best Fit

e Best Fit (all columns)

e Filter Editor

e Show Auto Filter Row

Templates Contextual Menu

To access the contextual menu for a template, right click on the name of the respective template.
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Templates

Templates Identification
Name Name

Name: . . Name:
* Experiment: Brightfield v Experiment: Brightfield

1

Identification

MicroOne.aqtpl

MicroOne.aqtpl Storage Folder:

Storage Fold
= = Category: Demo AT :
Category: Demo » E-\TissueGndl Modried Date: 5 E:\TissueGnostics\BU

Preview and Acquisitig

Preview and
Gategory: Demo
0 PM Slides Moded D Delete Template
Delete Template i i
£ apenn Group By > Template/Existing Exy
Group By ¥ Experiment Type FL_TEMP. Category »
Category:

= ’ ' o r &
» Category f= SHUH Modified Date: 27:13 AM

The following options are available:

e Delete Templates;

e Group by Experiment Type/Category: you can add templates to categories, for a better

management, but also for easy search and a cleaner look;

e Create Category: creates new template category.

3.5.1. Save as Template

Save as Template option saves the current project as a template for further use (for new2-slide

experiments or for jobs). This option can be found in TissueFAXS main menu.

Tissuef

New...

New From Current...
Open...

Save as Template...
Close

Experiment

Tools

Configurations

Plugins
Users

Help

Save As dialog will open, for selecting a name and a storage folder for the new template.

The new template will inherit the following from the initial project:
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e Experiment type: brightfield or fluorescence;
e Preview objective;

e Preview reflector;

e Preview schema;

e (Camera;

e Camera profile;

e Acquisition objective;

e Acquisition reflectors;

e Tissue Detection/TMA detection settings;

e Hardware profile, which includes most of the settings from Options the form.

The template will be available for creating new experiments in the future.

3.6. TissueFAXS Main Window Overview

Once you create or open an experiment, TissueFAXS main window will open.

If creating a new experiment, you can begin by choosing your settings for the preview and

acquisition. If you already have a camera profile, you can directly start the preview and

acquisition.

If you have opened an existing project, you will see all its details.
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The two main actions in TissueFAXS (when a project is already created) are represented by the

two buttons in the upper left side of the window:

e Start Preview

e Start Acquisition

The viewer at the center of the window shows the current item you are focusing on, be it live
image, acquired slide or region. Below the viewer there is a toolbar with specific viewer options

and features.

The left side shows:

e The loader and the status of its slides, if any, plus the job-related controls

e Virtual images of the slides present on the stage. If you define regions, annotations etc.

on aslide, they will appear listed beneath the parent slide.

The right side is organized in tabs that reflect the order of actions in a regular experiment

workflow:

e Preview
e Tissue Detection
e Acquisition

e \iewer
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4. Experiment Workflow

A brief workflow with TissueFAXS implies two stages:

Stage one: create a new project and use it to generate a template. Further on, the job will be

created based on this template.

. Reacquire Export
Create or Make a Tissue Acqulre Save as pen acquired item (if acquired
open project preview detection items template |tem in viewer necessary) images

1. Open an existing project or create a new one.

2. Make a preview: select the slide(s) you want preview (or part of a single slide), adjust the

preview settings (camera, microscope, focus), then start the preview.

3. Once the preview is done, proceed with tissue detection. This means the tissue areas on the
slide will be automatically detected by TissueFAXS, but you can also manually adjust the

detection or draw regions for finer results.

4. The regions detected in the previous step can now be acquired. Select items to be acquired,

adjust the preview settings (camera, microscope, focus), then start the acquisition.
5. Save project as template for further use.

6. Acquired items can now be opened in the Viewer. You can refine your visualization
experience with the digital images by using the viewer features (magnification, overlay,

measurements, illumination adjustments, etc.).
7. If necessary, an item can be reacquired entirely or partially (using the Flags feature).
8. Export acquired images.

Stage two: create a new job based on the previously created template.

i | . : ; Reacquire Export
: Choose a — Automatic Tissue Automatic Open acquired ; _ .
Create job Define slides | s ; L : L . : Sy item (if _| acquired
template preview ) detection acquisition item in viewel necessary) images

1. Create new job using the New Job button.
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2. In the Job Properties panel, choose a previously created template.

3. Define the slides you want to include in the job.

4, After you are done selecting the settings, press Create to create the new job. Automatic

preview process will begin.

5. Automatic tissue detection activates. You can manually intervene if you want to refine the

detection.

6. Automatic acquisition activates: all the detected structures will be acquired.

7. Acquired items can now be opened in the Viewer. You can refine your visualization
experience with the digital images by using the viewer features (magnification, overlay,

measurements, illumination adjustments, etc).

8. If necessary, an item can be reacquired.

9. Export acquired images.

Further on, each of these steps is extensively explained in Chapter Job Workflow.

4.1. Image Preview

The first main action within TissueFAXS is called a preview. The preview means you will create

an overview image of your sample/slide very quickly, using a low magnification objective.

This will help you know your sample. like having a map, and decide the areas that will be

further acquired in high resolution.

Also, the slide label will be scanned (for details see Chapter Slide Labels).

Preview Workflow

1. Create a new experiment (see Chapter Generating New Experiments).

2. To visualize the preview live image, press on the channel (1) to open the optical path.
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3. Now you have to adjust the preview settings. Go in the Preview Tab and modify the settings

depending on the specific of the current sample.

Note: Press Save button to save preview settings.

4. To focus the image, press Focus button over the tissue (2). For details see Chapter Stage.

5. Press Start Preview. You will be asked to select the type of focus to be used: you can use

autofocus or the current Z position (if you already have the sample in focus).

Note: If the preview settings are fine, you can save them as default camera profiles for further

use (see Chapter Camera Controls), and then you can skip Step 2 and Step 3.

4.1.1. Preview Settings

Preview Settings

Preview settings can be adjusted from the Preview tab, illustrated below.
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Hamamatsu C15440-20UP S/N: 500143

Tissue -
Detection  A<Quisition

2.5x ~

IScnsouSatuationd O
[y M xgrommd ]

v Lve

All the settings from the Preview can be automatically saved per experiment for further use, by

enabling the Auto save button.

You can see the status of settings on the preview acquisition channel (settings saved/not saved

etc.).

You can visualize the default preview objective, but it can be changed from the dropdown

menu shown below.

Note: The physical preview objective will switch depending on the selection made here.

Tissue
Detection

Acquisition Viewer

25x @D
O]

. 10x, Air,0.3,5600um
2.5x, Air,0.085,8800pm
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All settings can be saved in a channel profile for further use. These profiles are available on the

preview dropdown window. For more details see Chapter Camera Controls.

Preview Tissue Acquisition Viewer

Detection
P —

Preview Setting 25x~ @D

Auto-saved settings are saved v J° G

Save...
Tissue

i Vie
Detection Acquisition iewer

Load...

2.5x ~
Delete...

Auto-saved setungs are saved @ /'

No Profile
+ Hamamatsu DAPI

For FL experiments, extra settings are available when pressing More Options.

e Edit channel name;

e Save 16bit (check to apply to all channels).

: Tissue AT =
Preview Acquisition Viewer

Detection
R —
Preview Settings None v QB

No settings are saved

+ Channel Name: | DAPI

Bxpos Save 16-bit: v (Applies to all channels)

Close

Primary Focus: the focus will be made on the currently selected channel.

Add/Remove reflector: will add or remove channels from preview acquisition.

Editing color is possible if right clicking on the reflector name.
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Preview Settings

S EditColor > [ | Nocolor
+ Standard ‘

EEECEREDO’

Exposure Time (50.00ms) % More Colors...

Save: press this button to save the settings for the current channel.
Controls Layout

By default, specific controls populate this section, depending on the experiment type (BF, FL,

MS, Confocal). However, you can add or remove controls using Customize Layout window.

<18 @
v xposure Time (50.00ms)

v Lower / Upper Sensitivity Threshold (1500,7067)
v Image Crop (T=250, L=250, R=250, B=250)
Camera Additional Settings
Flip (H=False, V=False)
Resolution (2304 x 2304)
Live Image Gamma

Binning (Binning, None)

enser Aperture
RL Shutter
Condenser Front Lens
Reflectors
Tube Shutter
Light Path Control
Camera Port
TL Shutter
TL Lamp

FL Lamp Attenuator

Objectives

Tunable Filter W

You can show/hide controls for camera by selecting /unselecting the corresponding tab.
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4.1.2. Starting a Preview

You can start a preview in two ways:

1. Start Preview button:

- If pressing directly Start Preview, the preview will be made on the default preview schema;

- Preview selected slide

- Preview multiple: choose what slides you want to preview.

¥ Slides selection

Select slides for preview

Preview selected slide

Preview multiple

2. Slide contextual menu: will start the preview for selected slide.
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4.2. Tissue Detection

Tissue Detection is a TissueFAXS feature that automatically detects the structures present on a

sample so that they will be further acquired.

It has two modes: generic ROI detection and TMA detection.

4.2.1. Generic ROIs

Automatic Tissue Detection of ROIs

After TissueFAXS will finish the preview, the detection can be made by opening the slide in
tissue detection mode. The application will automatically run the detection using the default

parameters.

Note: If a region was previously added to the experiment, the detection will not run

automatically, you have to press Run button.
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SelectAll  Unselect Al Invert Select

RB12P11604

Manual Tissue Detection

If the automatic results of the detection need to be refined, go to Tissue Detection tab and

manually adjust the settings until you obtain a good detection.
There is a set of parameters that can be adjusted to refine the results of automatic detection.

Tip: To begin a detection, set all parameters to "0". Then, one by one, starting with the first

parameter, begin increasing the values until you obtain a neat detection.
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e Intensity Threshold: is used as a threshold value to separate background (black) from
tissue (white). If Automatic is enabled, the Intensity Threshold will be automatically
computed on the gray image in the range selected by the user. The determined value
will be shown in the edit box in the middle. A value can be entered by disabling
Automatic and inputting the desired value in the edit box. Use the Gray indicator on the

gray image to determine the pixel intensity in the image.

- Lower: the lower limit of the intensity range. It must be higher than the background

values and lower than the dimmest nuclei that has to be detected.

- Upper: the upper limit of the intensity range. A lower value forces a lower threshold

value. Must be higher than the average nucleus mean intensity.

e Tissue Fragments - max. merging distance: try to increase this parameter if the region is
split into multiple small subregions. The result will be a single region containing smaller

subregions;

Tissue Fragments - min. area: is the smallest area a tissue region can have. All regions

with a smaller area will not be considered;

Contour Inflate Size: the initially detected region will be inflated with a specified
number of pixels, in order to include the edges of the tissue and a small surrounding

area;

Maximum number of regions: sets a maximum number of regions to be detected;

Exclude border connected regions: regions touching the border are excluded from

detection
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Tissue Detection using DNN (Deep Neural Network)

This detection type uses a trained deep neural network model to perform ROl detection.

Note: Nuclei (Deep Learning) requires TissueGnostics Python Environment to be installed on

the computer.

The following two parameters are specific to this detection type:

Preview Acquisition
——t

Profiles

‘| Lise DNN for Tissue Detection

Intensity threshold

Tissue fragments - max. merging distance (px)

Tissue fragments - min. area (mm?)

360072

Contour inflate size [px)

@

Maximum number of regions

L]

Exclude border connected reglons

e Tissue Fragments - min. area: is the smallest area a tissue region can have. All regions with a
smaller area will not be considered;
e Contour Inflate Size: the initially detected region will be inflated with a specified number of

pixels, in order to include the edges of the tissue and a small surrounding area.

Detection Profiles

For an easier workflow, you can create detection profiles that work like detection templates.
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22:05-13 1047

Restore Defaults

Default

Profile

Profile options:

Default: allows the current set of parameter values to be stored for future detection.

e Restore Defaults: restores all the parameters to the last saved default parameters.
e Profile: saves the current parameter settings for future use.

e Load Profile: loads a previously saved profile from the existing list (by double clicking on

it).
Tissue Detection contextual menu: see Chapter Tissue Detection Contextual Menu.
Tissue Detection Toolbar

Tissue detection specific controls are located within a toolbar in the lower area of the viewer

YOREN OO TE O D11 B st

e Select: selects a rectangular detection area on the tissue. To remove the selection,

press Clear Selection.

wi

Clear Selection
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e Run: runs detection on selected area. If no selection is made, the detection will run for

all the slide. From the arrow menu you can disable Auto Tissue Detection.

A LI

Disable Auto TD

Clear: clears all detected regions from the defined selection. If there is no defined

selection, it will clear the detected regions from the full slide preview.

Edit: enables/disables region editing mode. For details see the end of this chapter.

Multi-Spectral Mode On/Off: if Multispectral mode is On, all created regions will be

multispectral. If it is Off, all the new regions will be regular fluorescence regions.

User Defined Regions: enables various shaped regions drawn by the user that will be

included in the detection.

Rectangular

> Eliptic

Freedrawn
Custom
Custom (with Joystick)

Standard Region

e Add Extension Areas: enables rectangular/elliptic/free-drawn areas drawn by the user
in addition to the detection algorithm results (for example - TissueFAXS has

automatically detected a region and you want to manually expand it).

[l Rectangular
O Eliptic

7, Freedrawn

3 Custom

[
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° Add Excluded Areas: enables rectangular/elliptic/free-drawn areas drawn by the
user that will NOT be included in the automatic detection of regions.
Rectangular
Elliptic
Freedrawn

Custom

e Exit Drawing Mode: when in drawing mode for any types of regions, you can exit by

pressing this button or by pressing Esc key on the keyboard.

Note: When in drawing mode, tissue detection contextual menu is not available.

e L AAME- - Aol - [OETIOLE b4l BT

e Clear All: clears all the items added by the user.

Clear User Regions

Clear Extension Areas

Clear Excluded Areas
e O

e Show All: shows/hides all regions, extensions and excluded areas;

e Zoom in/Zoom out;
e Best Fit;
e Original;

¢ lllumination Correction (please see Chapter lllumination/Shading Correction);
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Illumination Correction

Select Correction Image

Reacquire Correction Image

Compute Correction Image

Correction Image Settings

Apply this Correction Image to Entire Experiment

View Correction Image

Note: [llumination correction affects the detection results as detection is done on the displayed
image.

e Show RGB color;

e Slide Overlay (see Chapter Overlay);

i
1428 =

V| Auto scale Histogram
Default

Logarithmic Scale
Used | Name

v DAPI 1428-32295

@® Monochrome Color

- 40’0‘ Preview v
*e ) Apply Select All Unselect All  Invert Select

e Turn on/off gray image;

e Preview;

You can use the default preview schema or define a new one from the Tissue Detection

Preview button, as shown below.

Preview Area

1 Reset Focus Point...

l———

v Show Preview Info

' = ’Q’ h E - 0% Preview =
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3. Right click on the preview
area and select Set region
as preview area

"
2. Draw a preview
area

salls ¥NEI

1. Press Preview
Button

Y3 RLNO@ W8 OO M-S

Detected ROIs Manager

e The region resulted from the tissue detection will be shown in a list. Check the ones you

want to acquire, then press Apply.
e Detected regions can be ordered by name or by surface area.

e The naming order can be made from left to right or from right to left.

Region 006
Region 009
Region 008
Region 007

Order by »

Naming Order » . LefttoRight

Right to Left
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Region 006
Region 009
Region 008
Region 007

Order by » Name

NamingOrder  »  Surface Area

e Forthe detected regions, you have a set of selection controls: Select All, Unselect All,

Invert Selection.

Apply Select All Unselect All  Invert Select

Edit ROIs

To edit a region, press Edit button from the Image Viewer toolbar, then choose one of the

options described below:

C.CH-& O~ @113 ’ LT e

RGB  OVERLAY RGB<->GRAY  MEAS

Any region can be modified (resized, moved), as long as no images have been acquired for them.

e Moving a ROI requires 2 steps:

1. Select the region by right clicking an inner point of its shape;
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2. Use the arrows from the keyboard to move the region to desired location.

e Resize or reshape ROI:

Each region has special points that can be dragged for resizing or changing its shape, depending

on the region type:

e For Custom Regions, select one by one the points that you want to move (they appear
marked by a little blue highlight). All desired points must be modified one by one to

reshape the region, by dragging them with the mouse in the desired direction.

e For Rectangular Regions, the entire rectangle is resized when the selected point is moved
inwards or outwards (it appears marked by a little blue highlight).

e Circular Regions are resized by selecting a point on a region's contour and dragging
inwards or outwards (it appears marked by by a little blue highlight).

e Copy and Paste ROI

* 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.
¢ 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.

It is possible to select multiple regions to be copied, by using the mouse selection.

Copy/Paste multiple selection of regions

e By using ROl's contextual menu in the Image Viewer

You can copy multiple ROIs from a slide and paste them on another slide. Select the ROIs using

Ctrl key and the mouse.
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Remove Selected Items
Remove Acquired Images
Go to this Slide

Go to this Point

Acquire Slide M2 - B3...

Acquire Selected Items...

Select All

Preview

Show Position on Slide

Export Slides Images...

Export this Slide Image with Regions...
Copy

Paste

Paste on Click

Go on the destination slide and use one of the two Paste options:

- Paste: will paste the copied regions at the same coordinates as in the origin slide, basically

creating duplicates;

- Paste on Click: click on the destination slide where you want to paste the regions.

e By using slide's contextual menu: chose to propagate the regions from a slide to
another slide(s) at your choice. Use All Items option to propagate regions on all existing

slides.

Preview Selected Slide

Capture Slide Label...

Acquire Slide M2 - B3...

Go to this Slide

Go to this Point

Select All

Propagate Slide M2 - B3 to Slide...
Remave Regions

Remove Channels

Remaove Acquired Images

Export Slides Images...

Export this Slide Image with Regions...
Print...

Export...

Plugins

Compute Stitch

Slide M2 - A3

Set as Multispectral

Set as Quick Multispectral

All items { Cancel

Save Channel Settings

Rename ROI

The regions resulted from scanning can be renamed.
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In the Experiment Properties section, select the name field, enter a new name, then

press Enter. Please note that for some items renaming might take longer.

= Search
General
Time Regions TimeRegionCollec...
Patient L1
FOV matrix size | {Width=5, Height...
FOV Size(pum) {Wic
FOV Size(Pixels)
Pixel Size(pm)
Storage directory F - PROJECTS\...
Region type Custom
TotalMagnificati... 20
Area in ROI 8.51612819901958
Time lapse TimeLapseOptions
Number of FOVs | 34

Total Scanned... | 10.2 3

Name Region 003

Type Region
Comment

Included in aca

ExE83DS

The region will be renamed.

4.2.2. TMA

TMAs Detection

TissueFAXS provides automated tissue detection for TMA structures, reducing considerable time

and effort.

It consists of an algorithm based on contrast and uniform illumination. Therefore, illumination
correction might need to be applied before detection of the TMA spots. this can be done by using

the lllumination Correction button.

After applying the illumination correction, TissueFAXS can automatically detect the TMA

structures on a slide.

When the automatic detection of TMA structures is initiated, the below dialog 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 artefact structures

should be avoided.
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TMA detection has some particular features, different from regular regions.

HEEIN W0 R O o @113 W i e

By default, the detection is run on the entire preview image. To refine the results, run the

detection on a smaller area

If you set the slide type as TMA, the detection toolbar will have some TMA specific controls:

1 00

.0.0’ Preview v

Note:

Define New Block: to define a new TMA block, press New Block, then define the TMA
block size in the form that pops up. While holding down the Shift key, draw the new block

with the mouse on the sample.

Galileo Data Import: opens a Galileo XML file (the file contains data regarding Galileo

TMA:s).

Group as New TMA Block: 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.). TMA spots can be grouped as follows: press Ctrl + A to select all detected
spots or Ctrl + left click to select individual spots/blocks. After the selection, press Group

as New TMA Block.

To select a TMA block, click the space between spots.

Define New TMA Spot: to define a new TMA spot, press the button and begin drawing
the spot on the sample. To adjust the size and shape of the spot and to move the contour,

use the blue area on the edge of the spot.
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e Setas Placeholder: 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 filled with color. Select the desired TMA spot with the mouse, then press

Set as Placeholder. Placeholders are not included in acquisition.

\ S 2
V4

a

y

¢
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y .
\
T i
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Notes
- Edit button must be used to edit the size of, and distances between TMAs.
- TMA block size dialog automatically opens after pressing the New Block button.

TMA Detection Parameters

Basic Profiles

Spot Mean Radius (px)

Background Threshold

e Spot Mean Radius: Represents the radius of the TMA spots. When set to O, it will be auto-
detected. In case of many broken / incomplete TMA spots or poor contrast (mostly in FL

samples), it is indicated to be manually set.
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e Blur Size: Blurring filter size (higher the value, higher the blur level). It is indicated when
noise is present in the image and also for eliminating small details from TMA spots

(relatively blurred TMA spots will have a better detection)

e Background threshold: Used to discriminate TMA spots from background. When set to 0,
the threshold value will be auto-detected. It is recommended to be manually set when
the contrast is poor or more than 2 population are visible (ex: background, TMA spots and
other marker areas inside the TMA spots - automated threshold might detect the value

between TMA spots and marker area inside TMA spots).

Naming order for TMA spots

Use the naming order feature for easier management of the TMA spots. It can be accessed by

right clicking inside Regions Detected field.

e Inthe Rename field (only available if a detected item is selected), the TMA spot must be

selected from the dropdown menu to be renamed.

e Choose a Reference Point: The reference point is used as reference (A01 position) for
naming subsequent detected spots. Choose a suitable reference point from the given

list: top-left, top-right, bottom-right and bottom-left.

Regions Detected
TMA Block 02 A01
TMA Block 02 BO1 Reference Point » v Top-Left Corner

TMA Block 02 CO1
TMA Block 02 DO1 Spot Naming Order  » Top-Right Corner

&

TMA Block 02 A02
TMA Block 02 B02
TMA Block 02 C02
TMA Block 02 D02
TMA Block 02 A03

Bottom-Right Corner

Bottom-Left Corner

< K] K] K] [ [K] K] K

e Select Spot Naming Order: select the method for naming the spots: letter on rows or

letter on columns.

Regions Detected
) TMA Pi---nn ana
T™MA Reference Point »
TMA

™A Spot Naming Order » + Letteron Rows: A1 A2../B1B2..
TMA Block 02 A02
TMA Block 02 B02
TMA Block 02 C02

Letter on Columns: A1 B1.. / A2 B2..

Note: Detection must be re-run after changing a reference point or spot naming order for the

changes to be applied.
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Detected TMA manager

e The TMAs resulted from the tissue detection will be shown in a list. Check the ones you

want to acquire, then press Apply.
e Detected TMAs can be ordered by name or by surface area.

e The naming order can be made from left to right or from right to left.

TMA Block 02 AO1
TMA Block 02 BO1
TMA Block 02 CO1
TMA Block 02 D01
TMA Block 02 EO1
TMA Block 02 A02
TMA Block 02 B02
TMA Block 02 C02
TMA Block 02 D02
TMA Block 02 E02
TMA Block 02 AO3
TMA Block 02 BO3
TMA Block 02 C03
TMA Block 02 D03
TMA Block 02 E03
TMA Block 02 A04
TMA Block 02 BO4
TMA Block 02 C04
TMA Block 02 D04
TMA Block 02 E04
TMA Block 02 ADS
TMA Block 02 BOS
TMA Block 02 CO5
TMA Block 02 D05
TMA Block 02 EO5
TMA Block 03 AO1
TMA Rlock 03 AN2

<] S SIS IS SRS IS SIS HSSHSHSTHSTHSTHSTHSHSHSHSTHSTHSHST IS | ®

Apply Select All Unselect All Invert Select

e Forthe detected regions, you have a set of selection controls: Select All, Unselect All,

Invert Selection.

Edit TMA

Selection of TMA blocks and spots

The TMA blocks and spots can be selected as below:

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;
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e select the entire content of the slide by pressing the CTRL+ A keys.

Select all

Multiple selections with rectangle Multiple selections with CTRL

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.

Rotate a TMA block
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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 finished.

Adjust the distance between TMA spots

The distance between TMA spots can be adjusted as follows:

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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Moving TMA blocks and spots

The TMA blocks and spots can be moved as follows:

e select the desired TMA blocks and spots;

e move the selected objects using the mouse or &,->,1, 4 arrow keys.

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 itemsin the menu that

appears or press the Delete key.

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.). 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.

4.2.3. Tissue Detection Contextual Menu

The regions generated by tissue detection have a contextual menu with specific options. TMAs

have some extra options (see Chapter TMA).
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hJ
) Remove Selected Items %) Remove Selected Iitems

B Setas placeholder
Remove Acquired Images
Go To This Slide
Go To This Point

B Setas placeholder Acquire RB12P31408...

Go To This Slide Acquire Region 001...

Go To This Point Build Cache.

Acquire Slide M3 - BS...
Clear Cache...

Acquire Selected Items...
Select All

Preview

Select All Show Position on Slide

Preview
Export Slide Image...

Show Position on Slide

= Export this Slide Image with Regions...
Export Slide Image...
Export this Slide Image with Regions... Copy

Copy

Compute Stitch

e Remove selected items;

e Remove acquired images: erases all the acquired images and associated files from the

storage area. Note: this option is only available for acquired regions;
e Go to this slide: current objective moves to chosen slide;
e Go to this point: current objective moves to chosen point on slide;
e Acquire slide ...;
e Acquire region ...;
e Build/Clear cache;
e Selectall;
e Preview: see Chapter Image Preview;

e Show position on slide;
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‘ EN‘"STIES A
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Go to this Slide
Go to this Point

Go to this Slide

Go to this Point

Preview

< LabelUp
BiEbiew Label Down

Label Up +  Show Position on Slide

Label Down

Export Slides images...

Show Position on Slide Export this Slide Image with Regions...

Export Slides Imagss...

Export this Slide Image with Regions...

e Export slide image;
e Export slide image with regions;
e Copy/Paste: will paste the copied regions at the same coordinates as in the origin slide;

e Paste on click: click on the destination slide in the position you want to paste regions

copied from another slide;

Compute stitch.

4.3. Image Acquisition

The core action within TissueFAXS is called acquisition. Acquisition means you will create high

quality digital images of your sample (or sample regions).
Acquisition Setup Workflow
1. Create a new experiment (see Chapter Generating New Experiments).

2. Acquire a preview (see Chapter Image Preview)
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3. Autodetect or manually create regions on the sample (see Chapter Tissue Detection).

4. Now you have to adjust the acquisition settings. Go in the Acquisition Tab and modify the

settings depending on the specific of the current sample.

Note: Press Save button to save acquisition settings.

5. To focus the image, press Focus button over the tissue (2). For details see Chapter Stage.

6. Press Start Acquisition.

Note: If the acquisition settings are fine, you can save them as default camera profiles for

further use (see Chapter Camera Controls), and then you can skip Step 4 and Step 5.

4.3.1. Starting Acquisition

All the acquisition options can be found by pressing the arrow of the Start Acquisition button.

A dropdown menu like in the image below will appear:

Finish Acquisition...

Acquire All...

Select Items to Acquire...

Preview & Acquire
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Acquisition Options

e Finish Acquisition: TissueFAXS will acquire only the unacquired regions from the

experiment;

12 FOVs.

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

any already acquired FOVs;

T Acquisition Information

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

You have S regions to be acquired with a total number of 45 FOVSs.

e Select Items to Acquire...: the user will select the items to be acquired (slides, ROlIs).
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» 4 Service 2024-04-16 13-09 F

4 slide M1 - B1

e Preview and Acquire: the user must select the slides for automatic preview and

acquisition. Tissue detection for selected items can also be enabled by checking Verify

Tissue Detection.

- If Verify Tissue Detection is checked, the user will manually validate the automatic detection.

- If Verify Tissue Detection is unchecked, after the preview acquisition is finished, the Tissue
Detection window will be displayed and a timer will appear. If the user does not intervene to
stop the timer and perform manual modifications to the detection, the detection will be done
automatically and the window will close. TissueFAXS will automatically proceed with the

acquisition.

T Select Slides

Select slides for preview & acquire

v Side M1 - B1

v Side M1 - Al

Other ways to acquire

e Slide contextual menu
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Preview selected slide
Capture Slide Label.
Acquire Slide M1-B1...
Go To This Slide
Go To This Point
Select All
Export Slides Images...
Export this Slide Image with Regions.

Print...
Remove Regions
Propagate Slide M1 - B1 to Slide.

Plugins

Save Channel Settings

e Region contextual menu

Acquire Region 001...

Remove

Propagate Region 001 to Slide...

Plugins

e Multiple acquisition for more selected regions

Region 002
Acquire...
Region 003 Remove

Region 004

Region 005

Propagate to Slide...

Plugins
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e Acquisition from the viewer in Tissue Detection

= &) Remove Selected Items
Remove Acquired Images
Go To This Slide
Go To This Point
Acquire Slide M1 - Al...

Acquire Selected Items...

Select All

Preview

Show Position on Slide

Export Slides Images...

Export this Slide Image with Regions...

Copy

4.3.2. Acquisition Settings

Acquisition Settings

Acquisition settings can be adjusted from the Acquisition tab, illustrated below.

Hamamatsu C15440-20UP S/N: 500143
Tissve

Detection | Acauisition  Viewer

p——

20x~ @D
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All the settings from Acquisition tab can be automatically saved per experiment for further use,

by enabling the Auto save button.

You can see settings status on the acquisition channel (settings saved/not saved etc.).

Tissue

n
Detection Acquisitio Viewer

ma—
20x ~

You can visualize the default acquisition objective, but, if necessary, it can be changed from the

dropdown menu shown below.
Note: The physical acquisition objective will switch depending on the selection made here.

T
Preview e Acquisition Viewer

Detection
[— S—

20x~> @D
. 10x, Air,0.3,5600um —IE
- 20x, Air,0.5,2050pm —
au 2.5%, Air,0.085,8800pm
100x, Oil,1.3,80pm
" 20x, Air,0.8,610pm
40x, Air,0.75,713pm

All settings can be saved in a camera profile for further use. These profiles are available on the

acquisition dropdown window. For more details see Chapter Camera Controls.

. T " Tissue
Preview e Acquisition Viewer Detection

Detection
- PR W—

20x > @ [ Acauisition Setting: 20x~ @D

Auto-saved settings are wiy K\‘ Auto-saved settings are . :v'x

Acquisition Viewer

No Profile

Save...

Load...

Delete...

Extra settings are available when pressing More Options.
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e Edit channel name;
e Save 16bit (you can choose to apply this to all channels);

e Channel Offset: by default, Channel Offset is populated with the template settings (if
that’s the case) or from already computed channel offsets (using Compute Channel

Offsets option). For details see Chapter Adjust Channel Offsets.

Tissve

Detection Acquisition Viewer

—_—

20~ @D
Auto-saved settings are... v J° =

Nam DAPI

Primary Focus: the focus will be made on the currently selected channel.

You can also access a second focus channel, from the dropdown shown below (see below in this

chapter).

Tissue

S Acquisition Viewer

R —

20x~ @

Auto-saved settings are
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Editing channel color is possible if right clicking on the reflector name.
Preview Settings

Edit Color > EI No color
Standard

EEECOEEEOOT

Exposure Time (50.00ms) & More Colors...

Save: press this button to save acquisition channels settings.

Controls Layout

By default, specific controls populate this section, depending on the experiment type (BF, FL,

MS, Confocal). However, you can add or remove controls using Customize Layout window.

You can visualize the controls for camera, microscope or focus separately, by selecting only

desired tab.

re Time (50.00ms)
Lower / Upper Sensitivity Threshold (1500,7067)
Image Crop (T=250, L=250, R=250, B=250)
Camera Additional Settings
Flip (H=False, V=False)
Resolution (2304 x 2304)
Live Image Gamma

Binning (Binning, None)

Condenser Aperture
RL Shutter
Condenser Front Lens
Reflectors

Tube Shutter

Light Path Control

Camera Port

TL Shutter

TL Lamp

FL Lamp Attenuator
Objectives

Tunable Filter W.
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You can visualize the controls for camera, microscope or focus separately, by selecting only

desired tab.

Focus Channel (for FL Experiments)

Focus Channel is the channel for which TissueFAXS will perform the autofocus in fluorescence

experiments.

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

in the Acquisition Channel section.

By default, focus is done on 16-bit images, but it can be configured to run also on 8bit.

Second channel focus brings the possibility of focusing on a second channel after the tissue was

found by focusing on the first channel.

65



-cNYsTICS Tissue

PRECISION THAT INSPIRES

User Manual

The workflow of the second channel focus requires the following steps:

- focus on the first channel,;

- from the position found on the first channel, perform a full focus on the second channel in an
interval centred in that position and with specific stages for the second channel;

- the position found will be used to acquire all channels using the channel offsets.

Channels
e For Brightfield Experiment: only Transmission is available;

e For Fluorescence Experiment: choose the desired reflectors (including transmission).

Notes:
- After choosing the reflectors, the camera settings for each reflector must be readjusted.
- The name of the channel is editable.

4.3.3. Standard and Time Lapse Acquisition

Standard Acquisition and Time Lapse Acquisition
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.

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

You are about to perform Acquisition. Please read the following summary before proceeding:
You have 2 regions to be acquired with a total number of 1441 FOVs. You have 2 regions to be acquired with a total number of 1441 FOVs.

The following 2 regions are already acquired:
-Slide 22 of 2.Region 001
-Slide 22 of 2.Region 002

The following 2 regions are already acquired:
-Slide 22 of 2.Region 001
- Slide 22 of 2.Region 002

Warning! For acquired regions, all existing images will be deleted first.

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

This process may take a while.

Email after acquisition »» Email after acquisition »»

Action

00:30:00 * Maximum estimated time per run: 0:29:2

Hours:M

Acqire Cancel Acquire
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To enable Standard acquisition mode, the Time Lapse acquisition checkbox must not be

checked.

Check the box to enable Time Lapse Acquisition. The user should also set the values for the

following parameters:

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

e 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.

TimeLapseOpti
T

Note: If you frequently use Time Lapse acquisition, you can set this option as default from Tools

- Options - Application Options > Remember (along with the desired parameters values).

Options
Application tting * | Tissue Detection auto-timing countdown(sec): 30 &
Actions Do not show Preview Focus dialog again
Measurements

Do ot show Reset Focus Point for Preview dialog again
Remember
Time Lapse Acquisition
Time lapse acquisition
Number of runs:

Time lapse:

* Format:Hours:Minutes:Seconds

Acquisition e-Mail Report

Send e-Mail after acquisition finishes:
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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.
The Time lapse feature is ideal for observing cell cultures.

Note: Time Lapse acquisition mode is not available for TMA samples. Therefore, the Acquisition
Information dialog that appears before acquiring TMAs will display a notification that the Time

Lapse acquisition option is disabled (see image below).

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

- SP242 C139.TMA Block 00001 A04
-SP242 C139.TMA Block 00001 AO5
-SP242 C139.TMA Block 00001 BOS
- SP242 C139.TMA Block 00001 CO5
-SP242 C139TMA Block 00001 D05
-SP242 C139TMA Block 00001 D06
- SP242 C139.TMA Block 00001 CO6
- SP242 C139.TMA Block 00001 BO6
-SP242 C139.TMA Block 00001 A06

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

Warning! The following channels DAPI, GFP, Cy 5 don't correspond with the microscope chann

| Warning! You have selected TMA Spots to acquire. The time lapse acquisition for TMA sample: I

Action

Shut down after finish

Action

Acquire Cancel

Acquisition e-Mail Report

Within the Acquisition Information panel, press the arrow button in order to access the
Acquisition e-Mail Report dialog. Please check the 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. An email notification is sent at the end of the acquisition process.
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Action

Beep after finish Time lapse acquisition Email after acquisitio
Shut down after finish Acquire correctionimage Acquisition e-Mail Report
REOon Send e-Mail after acquisition finishes

e-Mail Address:

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).

It is important to note that not all operations normally available on a region are available on a

set of Time Lapse images:

Adding/Removing FOVs option is not available;

e Reacquisition of specified FOVs is not available;

e Resize of the region is not available;

e Thereis 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.

Preview Tissme Acquisition Viewer

Detection
R —

Time-lapse

— BP0

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

two modes by using two buttons: Standard <> Time Lapse.

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

All time lapse images can be deleted by pressing the Remove button.
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Notes:

- Time Lapse acquisition is not available for TMA samples.

- During the Time lapse acquisition process, the user can see the progress of the acquisition in

the status bar of the application.

Compute Focus Plane: Step 1 /3 Estimated remaining time 00:00:15

4.3.4. Multispectral Acquisition

Multispectral feature is only available on Multispectral systems.

To create multispectral regions, first you need to create a multispectral experiment, as shown

in Chapter Generating New Experiments.

For multispectral experiments, there are two types of regions that can be acquired:

e Quick/normal regions (scanned as FL regions using only the peak wavelengths)

e Multispectral regions

To create multispectral regions:

1. Press Multispectral Mode button from Tissue Detection toolbar. All the regions that will be

created after will be multispectral.

vagg oo mBos @1l oh o we e

Note: When unchecking this button, the regions will be Quick Multispectral.

2. Using the contextual menu of the regions listed in the Experiment Editor. Once created,

these regions will be marked as multispectral.
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Slide 1

Region 001
Acquire Region 001...

Propagate Region 001 to Slide...

Remove

Slide 1

)\ Region 001

Plugins

Set as Multispectral

Another way of creating a new multispectral region is to choose from Region Viewer an already
acquired normal FL region.

Go to Image Viewer toolbar -> Subregions -> Show Multispectral Regions. Now draw on the FL
region the smaller areas that will be reacquired in multispectral mode. The new regions will be

created as multispectral.

Multispectral acquisition controls per channel:

Preview g Acquisition Viewer

Detection
———

Acquisition Settings 20x v

No settings are saved

Channel Name: DAPI_480
Save 16-bit: + Applies to all channels
Channel Offset:

Wavelength Step: 10

Wavelength Range:

Min

~

480

e Channel name;
e Save 16-bit;
e Channels offset;

e Wavelength step;
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e Wavelength range.

4.3.5. Flags (Reacquisition)

In TissueFAXS, the Flag feature is used for more purposes:

e In the reacquisition of FOVs, when the initial acquisition process has generated unclear

or unsatisfying results.

e For modifying the shape of the region by adding or removing FOVs.

Reacquire Flags

To view and manage the flags, enable the Set Reacquire Flag option from the FLAG button's

contextual menu.

Note: Reacquire Flags feature is not compatible with the Time-Lapse acquisition and is therefore

only available for Standard acquisition mode.

_ A B

Flags

Show Reacquired Flag
v Set Reacquire Flag
Customize Flag Matrix Size

Reacquire Flags... »

Clear All Reacquire Flags... »

Add Flag

Remove Flag
@38%@O-©v|3.$v%-8|<<>>|
+ 1y~ 3 @ XN Mz & Y [ rirst | prev | Next § LasT ]

There are two options for adding reacquisition flags:

e Left-clicking directly on the FOV chosen for focus;

e Pressing “Set Reacquire Flag” from the contextual menu that appears after right-clicking

on the FOV chosen for focus.
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For both methods for adding reacquisition flags, 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 the "Customize Flag Matrix Size" option.

There are three options for removing reacquisition flags:
e Directly left-clicking on the FOV;
e Pressing “Clear Reacquire Flag” from the contextual menu that appears when right-
clicking.
e 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, or For Entire Experiment.
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Note: For the first two remove flags options, by clicking on the focus flag, all neighboring flags
will be removed (including the focus flag itself). However, by clicking on a neighboring (non-
focus) flag, only this flag will disappear.
Reacquire FOVs

e [f the Reacquire This FOV Only option is selected, only the current selected FOV will be

acquired.

e [f the Reacquire Flags option is selected, there are three choices: For Current Region,

For Whole Slide, and For Entire Experiment.

Customize Flag Matrix Size

Flag matrix size can be modified for setting reacquisition flags. Choose a given value’s

configuration from the dropdown menu, then press Ok.
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To remove all added flags, click “Clear Add Flags” from the FLAG button's contextual menu or

choose “Clear All Add Flags” from the image contextual menu.

When you finished adding flags press the Apply option from the FLAG button's contextual menu.
Pressing the Apply button will effectively modify the region shape by adding/removing FOVs (will
remove image files too).

Pressing the Undo button will discard all changes (insert rows/columns, Add/Remove Flags).
Remove Flags

Remove Flag feature allows you to shrink the region size by removing FOVs. A use-case for this
would be when there are FOVs with no tissue (usually around tissue border).

There are multiple ways of removing FOVs:

e Enable the Remove Flag option from the FLAG button's contextual menu, then click on a

border FOV that is not needed. To uncheck the added flag, click again on the same FOV.

e Another option is to click Flag to remove entire row/column from the image 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 Toremove all added flags, click Clear Remove Flags from the FLAG button's contextual
menu or choose Clear All Remove Flags from the image contextual menu.
When you finished adding "remove flags" press the Apply option from the FLAG button's
contextual menu.
Pressing the Apply button will effectively modify the region shape by adding/removing FOVs (will

remove image files too).
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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.

4.4, Images and Viewing Options

The image visualization tool in TissueFAXS is called region viewer.

A double click on the Viewer tab opens the viewer in a separate window, where Maximize on

both monitors option can be found in the View menu (if the system has two monitors).

v Map
Ruler

v ScaleBar
Color RGB
Grid
Crop

~ Smoothened
Focus Points.
Maximize on both monitors
Pixel Inspector
Image Compare Sets

® J[= . 5.
[ ) o)

Double click on any acquired region to open it in region viewer.
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Tissue Detection

R@@B@rm »

Scale Bar
Color RGB

Grid

Crop
Smoothened
Focus Points
Pixel Inspector

Image Compare Sets

o e o B
(o ] e

By pressing View button, a set of visualization tools will become available.

The map displays the entire sample. The part of the sample within the red frame is shown in the

Region Viewer window.

The map has a set of parameters: size, opacity, location. These parameters are saved by the

application.

To change the default settings, right click on the map and choose Configure Map... from the

displayed menu.

° - allows changing the degree of transparency for the map by using a slider.
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Opadity | Size | Location

Transparent Opaque

e Size - allows changing the size of the map. By default, the value of this parameter is

“Medium”.

Opacity | Size | Location

Very small Small Medium Very big

e Location - allows changing the corner of the Region Viewer in which the map should be
displayed (top left, top right, bottom left, bottom right) and the indentation from the

closest border. By default, the map is displayed in the bottom left corner.

Opadty | Size | Location
Indentation

Top left cor{ ) Bottom righ

Top right cc(®) Bottom left

2. Ruler
The Ruler shows the physical dimensions of a current viewing size.

A physical dimension is expressed in metrical units. The Ruler values are computed using the

experiment’s FOV size.
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Notes:

e Depending on the zoom level, the Ruler will display different divisions.

e If the user has pressed the Ruler button, StrataQuest will remember it next time it runs.

The Scale Bar is a graphical element which shows a sample scale graphically.

To change the color of the Scale Bar and its location on the viewer, go to TissueFAXS -> Tools ->

Options:
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| Black -
[} Automatic
Theme Colors

EOEEDEEEN

- 1M

Standard Colors

@& More Colors

[]Red
[T]Green

or: [l #FFA9A9A9

Notes:

e [f the user has pressed the Scale bar button, TissueFAXS will remember it next time it

runs.

e [f the user changes the FOV size in the Project Properties the values displayed by the

scale bar will also change.

4. Color RGB

The Show Color RGB button shows the color at the current position of the mouse.

Overley

To change the color of the RGB and its location on the viewer, go to TissueFAXS -> Tools ->

Options:
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Actions Color | Black
Measurements

BottomRight
Remember

I #FF7FFFD4

| |Black
r Automatic
Theme Colors

OfdpEeEEn

UL

ackgri
*" Standard Colors

. ]l

@& More Colors.

Note: If the user has pressed the Show Color RGB button, TissueFAXS will remember it next time

it runs.

5. Grid

Show grid button shows/hides gridlines between FOVs.

6. Crop: displays the shape of the region in the viewer.

7. Pixel Inspector

Pixel Inspector is a tool that allows you to visualize information about a pixel selected within

the tissue.
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When Pixel Inspector dialog opens, you will have to go on the region and select the desired

pixel using the color picker.

Image: Overlay
Pixel location in Region: (31487 ,10798)
Pixel location in FOV: (703,124)
FOV location in Region: (27,10)
Image Value

B pap

2106

L Texa 1205

Overlay 22,40,40

Once the selection is done, you will be able to see the following data:

e Pixel location in region
e Pixel location in FOV
e FOV location in region

e Data regarding the channels
To close pixel inspector, close the window or uncheck the menu entry.

4.4.1. Post-Processing (BF Only)

For BF experiments, TissueFAXS helps you manually enhance the quality of acquired images by

using a post-processing feature. It is located in region viewer toolbar.

% 1< >

0,99, - i o . = .

Use Post-Processing i

g S < >
Mz B S S | OO O O

Go on the displayed image, right click it and select Configure Post-Processing from the contextual

menu that appears. Post-Processing window will open, displaying a selected FOV.

83



TISSUEGNDSTICS Tissue L
PRECISION THAT INSPIRES User- Manual

Post-Processing

Brightness

Contrast

Sharpness

Saturation

Here, images can be adjusted by using these image processing parameters:

e Brightness
e (Contrast
e Sharpness
e Gamma

e Saturation
e Hue

e Value

After modifying the parameters above, there are two reset options (available by pressing the

Default button):

e Reset to default values: original values of parameters will be restored;

e Default from region: default values of current region will be restored.

When done, choose one of the Save options: for current region, for whole slide, or for whole

experiment.
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Default

For current region
For whole slide

For whole experiment

4.4.2. 3D Viewer (FL Only)

A region can be visualized in 3D Viewer if it has been acquired with Z-stack.

To access the 3D Viewer feature, right click on a region and select Region 3D View from the

contextual menu.

Note: Before accessing the 3D Viewer feature, the Z Stack cache needs to be built. This can be

done by right clicking on a region and, from the contextual menu, selecting Build Z Stack Cache.

The selected region will open in full 3D Viewer mode:
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Full screen mode displays image in full screen mode.

~ s N7 i
Region Overlay t) 1.10% (\t) 1:1 i (82 Front View Back View XY Axis @ ' i H} I\ | Futl-screen Mode Q Animate

Region Overlay: overlay feature in 3D Viewer helps selecting the channels to be

displayed and adjust their values (intensity, color, range). See also Chapter Viewer

Options;
e Zoom in/Zoom Out;
e Original View;
e Best Fit View;

e Reset to Original View: resets image to its original view, in other words the image will

look like being freshly opened in 3D Viewer;
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e View Type: Front/Back/XY Axis: choose to see the front/back of the opened image

and select the rotation axis;
e Map: shows map; also see Chapter Images and Viewing Options;

e Shading Correction: activates shading correction; also see Chapter lllumination/Shading

Correction;

e Show Crop: shows region's contour;

o

@ 1.16% @ 11 : : Ga Front View Back View XY Axis Eﬁ ' tlr f& L:\ Full-Screen Mode Q Animate

e Show Grid: shows the grid that separates the FOVs composing the image; also see

Chapter Images and Viewing Options;

e Show Categories: shows categories (if any) in 3D mode. For more details see

Chapter Categories;

Show Categories: perspective view Show Categories: top view

To handle 3D categories in the viewer:
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- Select a region/category by using the mouse to click over the edge of the shape. To make
multiple selections at once, hold down the CTRL key and click the edges of the shapes to be

selected.

- You can highlight a region/category by hovering the mouse over the edge of the shape.

e Full Screen Mode: enters full screen mode. To exit, press Esc key;

e Settings: the advanced settings for 3D Viewer help you obtain an optimal view, getting

the most of the graphical performance of your computer;

¥ 3D View Options

Quality:
High

Tile Width:

Tile Height:

Sample Distance:

® Highest
High

Medium

Low

- Set the quality of the 3D image. Lower quality will generate a fast rendering, higher quality
will generate a slower rendering but a better image. Select Highest or High if you have a

performant graphic card, if not — select Medium or Low;

- Set tile width and height values;

- Set Sample Distance: it represents the step made by a raycasting ray in the volume. The more
points you have, the more detailed volume you will get. For optimal quality, 1 point per voxel is
recommended (one sample per voxel). For low-quality graphic cards, you can increase the
sample distance: some quality loss will occur in the image, but the overall performance will

improve.

e Animate: TissueFAXS 3D Viewer allows creating and storing animation sequences.

- To create an animation, press Add. Enter values for X, Y and Z planes, and also a duration for

the animation (in seconds). Press Ok to create the animation.
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Add Remove All Loop Play Stop

- To edit an animation, press Edit.

- To delete an animation, press Remove. To delete all animations from the list, press Remove

All.

- Press Loop to run the animations continuously.

- Press Play to run once.

- Press Stop to end current rendering.

- Animation View is a graphical overview of the “playlist” of existing animations. You can select
at what time the animation starts and ends. You can also have a good visual understanding of

how many animations you have and also their duration.
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The following shortcuts are available for more dynamic interactions with an image in the 3D

viewer:

- Mouse Right Click - Rotates camera around the focal point;

- Mouse Left Click = Zooms in on a selection;

- Shift + Mouse Left Click &> Zooms in on a selection (the center is the view on the selection);

- Ctrl + Mouse Left Click - Zooms in on a selection (the center is the view on the selection);

- Mouse Wheel - Zoom in and out;

- Shift + Right Click - Zoom in and out;

- Mouse Wheel Click - Pans the region;

- R key = reset to original view;

- B key - view best fit;

- F key = Fly to point (animation that zooms in to mouse pointer, for single channel regions);

Note: Given a position x, and a movement of the camera’s current focal point to x, the movement

is animated over the number of frames specified.

- Esc = exit full screen.

4.4.3. lllumination/Shading Correction

1. Brightfield lllumination Correction

Occasionally, some shades may appear on acquired images. They can be caused by imperfections

of any component of the light path, specks/impurities on the camera/objective.

TissueFAXS provides a way to remediate shading complications in brightfield experiments by

using the lllumination Correction function.

The lllumination Correction menu can be accessed by pressing the lllumination Correction

button from the Region Viewer control.
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A correction image is required to apply illumination correction.

The correction image is an image computed to store information about the shades in the light
path. By applying this image to a certain region, the shades will be removed and the images will

be uniformly illuminated.

Shading Correction

v Use Shading Correction
Select Correction Image...
Reacquire Correction Image
Settings...
Compute Correction Image
Apply Correction Image to Entire Experiment

View Correction Image...

OF i & . IS,
B O D

% .

S
oo il o ]

The lllumination Correction menu contains the following options:

e lllumination correction: choose this option to automatically apply the correction image
to the region. If there is no correction image available, a message box will appear

offering three possibilities:

- Compute a correction image, using the already acquired images. This is for when a correction
image is not available and reacquiring the correction image with the same settings/hardware as

the region is no longer possible.

- Acquire a correction image (equivalent to Reacquire correction image from the lllumination

correction menu);

- Cancel the whole process of illumination correction.

TissueFAXS

9 The region has no correction image.
What do you want to do?

Compute Acquire

e Select correction image: Choosing this option will display a dialog with a list of regions
(containing correction image), from which a correction image can be selected. The

region highlighted in red the currently opened region.
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Select the image and apply the illumination correction.

e Reacquire correction image: to correct the illumination for an acquired region using the
following panel:

¥} Acquire lllumination Correction

Correction Region Size: | {Width=3, Height=3]

Edit Speeds v Work

96814.1000 ym load ~

56999.2000 | pm Load Slide

z 892.4240 | ym

Settings Acquire Cancel

Correction region size: Specify the width and height, expressed in FOVs, of the area used to

compute the correction image. Generally, a large area size is preferred, but this is not mandatory.

Overlap: the overlap parameter helps control the size of the overlapping area shared by
neighboring FOVs that form the correction region. The slide bar can adjust the number of pixels
that can be shared (overlapped) by two FOVs. Usually, increasing the value results a better

correction image and, thus, a better illuminated region.

Press the OK button to save the correction image or the 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.
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Notes:

- Each time, before starting the acquisition process, an Acquisition Information dialog will be
displayed where the Acquire correction image option can be checked 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.

- The correction image must be acquired on an area with no tissue. Also, slide edges must be

avoided.

®) 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 35 FOVs.

Action

Beep after finish Time Lapse acquisition Email after acquisition »»

Shut down after finish Acquire correction image

Action

Acquire Cancel

The Shading correction images acquisition dialog will appear (see above the Reacquire correction

image paragraph).

Note: If images are acquired frequently, this option can be set as default from Tools < Options

- Application Options > Remember.

2. Fluorescence Shading Correction

Occasionally, some shades may appear on the acquired images. They can be caused by
imperfections of any component of the light path (e.g., FL Lamp, filters, etc). That is,

specks/impurities on the camera/objective.
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TissueFAXS can correct these shading problems in fluorescence experiments by using the

FL Shading Correction function.

The FL Shading Correction menu can be accessed by pressing the FL Shading Correction button

from the Region Viewer/Acquired Images control.

Shading Correction

v Use Shading Correction
Manage FL Shading Correction...

Propagate Shading Correction...
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A correction image is necessary to apply shading correction.

The correction image is an image generated to store information about the shades in the light
path. By applying this image to a certain region, the shades will be removed and the images will

be uniformly illuminated.

The shading reference image for Z-stacks has to be computed for each Z level.

The shading reference is specific for each channel, including confocal channels.

Note:

- The shading reference corrects shading that comes from the light path - it cannot correct

optical aberrations that come from the sample itself. In some samples, there are "shading

effects," which come from the tissue, different preparation, or fixation methods. These effects
might appear in some areas while not visible in other areas or in other samples. This is not
considered shading. Such effects are optical aberrations that have their origin in different
optical properties of the sample. They will not be corrected by the shading correction

operation.

If no correction image is present, the following message will pop out:

Shading Correction

? There are no shading correction images for the selected channels!
Do you want to assign or compute one now?

To compute a correction image, press Yes in the above message or choose lllumination

Correction to access the FL Shading Correction panel.

Managing FL Correction Images

TissueFAXS provides a management panel for existing correction images.
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To manage the correction images, choose the Manage FL Shading Correction option and then

press the Manage... button. The FL Shading Correction panel will open.

The name, status, status for Z-stack, and intensity range will be displayed for each channel.

®) FL Shading Correction

Channels:
Name

DAPI

Select...

FITC ¢ + " T Compute for All Channels

Compute for Selected Channel

Save...
Remove

Advanced...

Manage...

Note: The correction image will be affected if overexposed areas are present when computing
correction image. The Flag feature can be used in order to select which images to keep for

computing shading correction.

Press the Select button to open Manage Fluorescence Image Correction Store.

T Manage Fl
Ste xperiment Store

Camera

Change

Actions

Delete Delete All
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First, select the type of store where the correction images are located: a global store or
experiment store. The global store will make the images available to all the experiments, while

the experiment store will only make the images available for the current experiment.

T} Manage Fluorescence Image Correction Store

Store: |Experiment Store
N Global Store
Experiment Store

Compute for All Channels: computes correction image for all channels;

Compute for Selected Channel: computes correction image only for a selected channel,;

Include Z-Stack: computes a correction image for all the images that include Z-Stack;

Exclude Z-Stack: computes a correction image for all the images that exclude Z-Stack;

Only for Z-Stack: computes a correction image only for Z-Stack images.

You can remove the images as follows:

e Remove: will remove selected correction image;

e Remove all: will remove all the existing correction images;

e Remove Selected for ZStack: will remove selected image only for ZStack;

e Remove all for ZStack: will remove all the correction images only for ZStack.
Remove

Remove all

Remove Selected for ZStack

Remove all for ZStack

In the end, the user must select where to apply the correction image(s):

-To the current region;

- To the current slide;

- To the current experiment.
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Apply to Current Region
Apply

Apply to Current Expe

Stop: will halt the process of computing correction images for large regions.

Save: there are two ways of saving correction images:

e |n Experiment store: the correction images saved here will be used only for the current

experiment;

e In Global: the correction images saved here can be used in any other experiment.

T Manage F Image Correction Store

Store: | Experiment Store

If you need to make changes to the correction images store, press Manage. The Correction Image

Store Manager will open.
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Press the Change button to edit the names of a correction image, then press Save.

The selected correction image can be deleted by pressing Delete. If pressing Delete All, then all

the correction images from the respective storage will be deleted.
A correction image can be computed for:

e All existing channels;
e Only for selected channels;

e [f the project was acquired with Z stack, the correction images can be computed for

selected channels for Z stack slices (each slice will have its own correction images).

FL Experiment Shading Settings

In the FL Experiment Shading Settings from the TissueFAXS main menu-> Experiment, you can
select the images you want to use for the experiment before preview/acquisition. The correction

images selected here will be used during the acquisition process.

99



TISSUEGNDSTICS Tissue

PRECISION THAT INSPIRES User Manual

Manage...

Press the Select button to open a store and pick a correction image for the desired

preview/acquisition channel.
Propagate Shading Correction
A shading reference image can be propagated only to user-specified channels.

This option is located at: Region viewer -> Shading correction -> Propagate Shading Correction.

Channels to propagate:
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®) Propagate Shading Correction

Channels to propagate
Please select which channels would you like to propagate.

Channel Status

Channels to propagate
L provags /| DAPI Correction image computed

Regions to propagate v FITC Correction image computed

SelectAll ¥ Manage

Regions to propagate:

) Propagate Shading Correction

Regions to propagate

Please select which regions would you like to be propagated

v/ |[Shideld

/| Region 001

Regions to propagate | Region 003
v Region 004
| Region 005
| Region 006
/| Region 007

Region 008

Region 009

Region 010

Region 011

E Channels to propagate

Region 012
Region 013
Region 014
Region 015

JRIKRR KKK

SelectAll v Expand All Collapse All

4.4.4. HDR Visualization (FL Only)

With TissueFAXS, regions can be visualized as HDR (High Dynamic Range) images.

In other words, a non-linear display can be used to improve the dynamic range of the images,

enhancing details in shadows (areas with weak signal) and highlights (areas with strong signal).

Use the HDR button from the image viewer toolbar to activate HDR visualization mode.

The HDR button is available for region viewer and FOV viewer.
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If a region is missing the HDR image, a message prompt will ask whether to compute it and for

which channels.

TissueFAXS X

There is no HDR computed for the selected channels!
Computing HDR is available only in "Edit Mode"

Cancel

W Compute HDR

Name No Of Imag... | Status

DAPI 0.85 61 Computed Remove All

SOX10 0.85 61 Computed

MHCII 0.85 61 Computed

Default Bias to All

Set Bias to All

Compute Selected
Remove Selected

Default Bias

Cancel

HDR Operations

In the Compute HDR window, the following operations are available:
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e Compute Selected/Compute AllHDR images.In order to generate HDR images,
information from the images composing the sample must be collected. This operation
needs to be completed only once for each channel. It is also possible to compute it for all

channels by choosing Compute All.

e Remove Selected/Remove All: HDR images can be deleted for some channels (select

channels + Remove) or all channels (Remove All).
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Bias operations

The Bias parameter can be used to control the overall intensity increase in the generated

image.

A lower value will generate a bigger amplification for lower intensities. If the HDR image tends

to be over-saturated, the Bias value should be increased.

e Default Bias to All: apply default bias value to all channels;
e Set Bias to All: set same bias value to all channels;

e Default Bias: choose the default bias value.

4.4.5. Spectral Unmixing

Spectral Unmixing feature is only available for FL Multispectral Experiments only.

To configure the Spectral Unmixing settings, press the Configure Spectral Unmixing button from

the region viewer:

[ suile

Spectral Unmixing

Configure Spectral Unmixing dialog will open.

It has three sections: Markers, Input Images, and Advanced.

Reference Marker Definition
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Markers management

To manage markers, use the following controls:

e Add Markers: adds a new marker to the list of markers.

e Remove Marker: deletes a specified marker from the list of markers.

e Remove All Markers: deletes all markers from the list of markers.

e View Values: displays the numeric values for all markers present in the list of markers.

e Save Markers to Spectral Database: saves the reference values of a specified marker

into the database.

The following parameters can be set for each marker:

e Marker name: defines the marker name.
e Color: defines the marker color.
e Plot: enables plot display.

e Subtract AFL: this parameter works like a flag, which specifies that the auto FL

component will be subtracted from the marker.

Load from Spectral Database

Previously saved markers or predefined standard markers are available for loading from the
spectral database for usage. If using the Import from DB File option, markers will be imported
from another database (for example StrataQuest database). Before importing from another

database, the current database can be removed by using Clear Current Database.
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Hoovering the mouse on the marker’s name will open a small window showing the marker’s

spectrum.

¥ Load Markers from Spectral Database

Import from DB file Clear Current Database

Check markers to load from database:

Marker Set

N Predefined Markers
AcridineOrangeDNA
AlexaFluor350
Alexaf
Alexaf
Alexaf
Alexaf
Alexaf
Alexaf
Alexaf

Alexaf

nenove Al

Date

7/24/2024 9:54:53 AM

AlexaFluor350

600
Wavelength

Show All

Search

Description

Remove existing markers Cancel

There's a list of the most used predefined standard markers. The search option on the top right

side of the window makes the selection easier.

Import from DB file Clear Current Database

Check markers to load from database:

Marker Set
Predefined Markers
AcridineOrangeDNA
AlexaFluor350
AlexaFluord05
AlexaFluor430
AlexaFluor488
AlexaFluor500
AlexaFluor514
AlexaFluor532
AlexaFluor546

AlexaFluor555

Remove All

Date

7/24/2024 9:54:53 AM

Show All

Search

Description

Remove existing markers

Once the selection is made, the loading process is finalized by pressing the Load button.

Color Picking and Area Selection
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For a proper definition of the reference spectrum of a specified marker, it is recommended to
use a single marker stained sample. Otherwise, it is possible to select an unwanted mixture of
two or more markers, which will generate the result (of that particular mixture selected

spectrum) to be a mixture also.

e Color picking — the user selects a single pair of coordinates (x, y). These coordinates are
used to collect all the reference values of the marker, from the images corresponding to

the wavelengths defined within the Lambda stack.

e Area selection —the user draws a mask using a brush, meaning a collection of
coordinates (x, y). All (x, y) positions indicated by the drawn mask will be used to
generate the reference values of the marker, from the images corresponding to the

wavelengths defined within the Lambda stack.

Input Images

Input images can be selected in this tab. Input images (or the Lambda stack) represent a list with

all images used in the unmixing process.
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Input Operations
The following operations are available to manage the input images list when defining an input:

e Add Selected: selects an image to add to the Spectral Unmixing input images list
e Add Channels: adds all original wavelengths for each channel to the input

e Add Inputs: adds more images to your input at the same time (batch)

e Remove Selected: removes selected images

e Remove All: removes all images

e Move Up / Move Down: controls change the position of the selected image (+1, -1)
Note: All available input images are gray images acquired with 8 bit or 16bit.
Advanced
The Advanced tab contains the following settings:

e Use AutoFL Marker: enables auto fluorescence. It behaves like a marker in the unmixing

process.

e Remove High Background: offers the ability to define the background. Usually, in 16-bit
images, the background is never 0-value. Any value above 0 is considered signal and will

be decomposed into the defined marker’s components.
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e Generate Colored Images: generates colored images for each unmixed marker. The

color used is the one associated with each marker.

e Generate 16bit gray images: The grayscale images generated for each unmixed marker

will be on 16-bits.
e Denoise output: A small filter is applied on the unmixed images to remove noise.

e Normalization by: specifies the method used to normalize the reference marker’s

values - maximum on filter or maximum on marker. Normalization is only for the plot.

e Fluorescence mode: switches between fluorescent / brightfield mode.

¥ Configure Spectral Unmixing

Apply Shading Correction: enables shading correction on the input image.

Markers Input Images

/| Use AutoFL Marker

/| Remove High Background
Generate Colored Images

/| Generate 16bit gray images

v/| Denoise output

Normalization by: Maximum of filter

Apply Shading Correction

After finishing the configuration for Spectral Unmixing, press Analyze button.

Based on the input, a set of images will be generated: the images for all individual channels used
as input and a mixed image with all the channels superposed. To stop the run process, press Clear

Spectral Unmixing.

Plot

The plot can be visualized after applying the selection for color picker/area selection.

The following settings are available:

e Normalize Chart: if selected, normalized values will be used in the plot, using the

marker values. If not selected, the raw values will be used.
e Synchronize Ranges: if selected, all the plots will have the same range on vy axis.

e Show Marker points: displays the values on the plots as points.
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Propagating and running spectral unmixing

To run Spectral Unmixing, there are more options:

1. Run Spectral Unmixing from main toolbar

Tissue!

New...

New From Current...

Open...

Save as Template...

Close

Experiment Save
Tools Acquire

Configurations Preview selected slide

Plugins Manage FL Correction Images...

Users FL Experiment Shading Settings...
Help Export
Exit Print

Print Preview

Image Compare Sets

Slide Manager

Run Spectral Unmixing

Properties...

If pressing the Run spectral unmixing button from main toolbar, the Run Spectral Unmixing

panel will open:
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T Run Spectral Unmixing

Select all

v W 95895-16BR
Unselect all

m Region 002
W Region 003
®m Region 001

Iltems for running spectral unmixing can be selected:

e by manually selecting the sample and the regions;

e by using the Select All option in order to run spectral unmixing for all the listed items.
When the selection is done, press Run.
2. Run Spectral Unmixing from Region Viewer

If pressing the arrow near the Configure spectral unmixing button from the region viewer, two

options will appear:

Run Spectral Unmixing

Run for Current Region
Run for Whole Slide
Run for Whole Experiment

Run for Whole Job
Propagate Settings

Propagate to whole slide...
Propagate to whole experiment...

Propagate to whole job...

< | [Ec
=

. % .8 P L1k < > ol
C Mz & 9 @ | S 0SS

e Run for current region: runs spectral unmixing for the current region.

e Run for whole slide: all the current settings for spectral unmixing will be propagated to

the whole selected slide.
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¢ Run for whole experiment: all the current settings for spectral unmixing will be

propagated to the entire experiment.

e Run for whole job: all the current settings for spectral unmixing will be propagated to

the entire experiment.

3. Run Spectral Unmixing using the contextual menu

Running spectral unmixing can also be accessed from the contextual menu of a region or a slide,

as shown in the images below:

)\ Region 001
Acquire Region 001...

Remove

Build Cache for Region 001
Clear Cache for Region 001

Remove Acquired Images

Export...
Plugins

Compute Stitch

Edit Stitch Settings

Apply Region Settings to Experiment
4 Genes
Time Regions TimeRegionCollecti Remove Channels
» Patient 0]

» FOVn size | {Width=10, Height- Run Spectral Unmixing
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Z-Stack virtual 3D view provides a virtual look at the sample along the Y axis on right and the X

axis on the bottom (at the selected position).

Scrolling through Z stack provides only a look along Z axis.

Smoothen Image button, found in the main viewer toolbar, is enabled by default in TissueFAXS.

It will smoothen the image from the viewer for a better general visualization.

e

It can be disabled at any time.
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4.4.8. Viewer Options
ROI Overlay
This feature allows choosing which channels to view in the acquired image. Here, adjustments

can be made to the color, light intensity, and dynamic range (only for channels acquired with

16bit) for each channel.

Channels

To visualize the channels there are more display types:

L2l @D RGN CaD | oD | Q3D

e Show multiple color channels

e Show single color channel

e Show single gray channel

e Show multiple Pseudo IHC channels

e Show single Pseudo IHC channel
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The View button (&) helps navigating the channels and configuring the visualization:

e Press the eye button for each channel you want to visualize on the sample. Once the
button is pressed for a channel, that channel becomes visible in the region viewer. For

single channel displays, only one button is available.

e You can toggle between channels by using the eye button.
Histogram

The histogram (for FL projects) shows a graphical representation of the displayed channels of the
signal. By scrolling with the mouse, you can zoom in or out the histogram. To visualize the

histogram at its original fit, double click on it.

Double clicking on the histogram will reset the zoom range to the entire range.

Auto and Default deal with the 16bit range. They operate on the current visible

channels.

It is possible to adjust grid visibility and logarithmic scales.

Right click and move the mouse to define a zoom rectangle.

1 f
1000 10000

e Selected channel shows the 16bit range that can be adjusted with drag and drop.

= N N ——

=
100 1000 10000
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Histogram @v v C)\v —

16 17543
v Max

Histogram @v v r()jv = 16bit Range

16 17543 Zoom to predefined range

14bit Range

12bit Range

10bit Range

8bit Range

. . 3 i Histogram
Histogram @ A Q v=
16

16 17543 More Log X
LogY
Major Grid Lines

Minor Grid Lines

1 T

Dynamic Range
The Dynamic range can also be set manually, by manually entering values, as shown below.

©¥ Edit Ranges

Min Range Max Range

400
. . 5 ql —
Histogram (A) v 1/|V Qv —

e
Enter precise values for channels range. [ 1 550

300

350 O

Pressing Auto will automatically compute the proper dynamic range settings.
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Histogram Qv P Qv —

16
Auto Settings

Pseudo IHC Mode

The Pseudo IHC view mode takes a monochrome image and converts it to a 24bpp color IHC-
like image. In other words, a user can visualize individual channel fluorescent images as
converted in brightfield images. The purpose of this conversion is an easier visual evaluation of

morphological details.
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For fluorescence projects, the Region Viewer displays visualization buttons (the eye shaped

button on each channel) for an easy selection of the channels.

Below, you can see fluorescence and multispectral images. Please notice the differences between

the channel selection.
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In multispectral experiments, acquired images display a specific feature: wavelength selection

channel.

The Eye button controls the wavelength displayed for the selected channel.

v/ Time-lapse

B o

ZStack  channels

Show Peak Wavelength: the image selected with a black rectangle will display the wavelength

value giving the best signal for the selected channel.

The image that will be displayed in the Region Viewer/Acquired Images is an overlay (if Color
Mode is selected) between the channels checked in the Overlay section for each selected

wavelength.
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In the example below you can see how the overlay image changes depending on the selected

Lambda stack image (in this example the step is set to value “10”) for a single reflector.

Note: In monochrome mode, only one channel will be selected.
Field of View Overlay

The field of view (FOV) Overlay displays a panel for adjusting channels intensities and colors.

T) RB12P11604\Region 002\[12,16] FOV 00864 m}

@ 33% @ 11:: Overlay.. ~  Export.. 1;«» ua.” .

Monochrome {€oloR Pseudo IHC DAPI Used Name Range Auto
& 5 e 4| [Z 5
S%KQJ@\ /'Z P(OX? 5 "]@\35’72 v DAPI 29-26756 Auto
v SOX10 1-34520 Auto

v MHCHI 1-4245 Auto

v MELA 0-21448 Auto

SelectAll v Monochrome @ Color Pseudo IHC  Apply Vv Auto Vv

50
(]

Apply button has multiple options:

Apply Vv Auto Vv

For current FOV

For current region

For whole experiment

For whole Job
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The user can also adjust the intensity and color for each channel by typing the desired value in

the corresponding field.

! Slide 1\Region 001\[1,2] FOV 00096

- LY — *
@zu, @ 1: 4 | Oty E | Expor. «» —1m6)00
Monochrome Colof Pseudo IHC DAl Used | Name
v oAl
Edit Color
T 1
e, Editintensity
Set max value to 200%

Set max value to 100%

T! Slide 1\Region 001\[1,2] FOV 00096

@ 24% @ 11:: Overlay.. * | Export.. ‘«» brE&O"
Monochrome Color Pseudo IHC DAl Used | Name

v ‘DAPI

Edit Color » ] Nocolor

o Edit Intensity * | Theme Colors

ECONCNENEEE

i

Standard Colors
OOmmEROmRO0O0

@& More Colors..

Any modification done in the Overlay window can be seen in real time.

Z-Stack display control

You can scroll through the Z-stack and “play” slices from a Z-stack.

Z-Stack

Channels | ® 0|

100% 100%
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Time Lapse Control

TissueFAXS time lapses are visible as individual time frames. Time lapses are available for both

BF and FL projects.

You can scroll through the time points and “play” the images from the recorded time points.

Time-lapse

B— 0o

4.4.9. Images Compare Sets

Image Compare Sets is a visualization mode that is used to see two or more similar tissues at the
same time. It has a synchronization feature, so that operations like zoom and scroll are performed

in parallel.

It allows visual side by side comparison of multiple samples, ROls or groups, through an automatic

synchronized display.

This option can be found in Main Menu -> Experiment -> Image Compare Sets:

TissueFAXS ~

New...
P Start Acquisition v
———

New From Current...
C D
Open...
Save as Template...
Close
Experiment New From Current...
Tools Save

Configurations Acquire

Plugins Preview selected slide

Users FL Experiment Shading Setting...

Help Export
Exit Print
Print Preview
Image Compare Sets

Slide Manager

Properties...

When accessing the Image Compare Sets feature from the region viewer, the default reference

region is now the currently opened region.
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¥ Image Compare Set 01

@ 2% @ 11:: 1x 25x 5% 10x 20x 40x 63x 100x ' @BEE‘Q’E‘E
"

The reference region can be selected in the New Image Compare Set dialog. The region is marked

in gray in the input regions list.

™ New Image Compare Set

Image Compare Set Name:
Image Compare Set 01

RegionOftntecest _  selectAl
195895-16BR
Unselect All
Region 003

Region 001 Invert Selection

Expand All

Collapse All

Create Cancel

e Maximize on both monitors: simulates maximizing a window on both monitors.

e Show registration toolbar: shows/hides a toolbar used to synchronize multiple similar

tissues.

e Synchronize samples: enables/disables the synchronization mode:

When the button is pressed, the synchronize mode is activated and all the items in the viewer

share a common scrollbar.
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e Adjust registration points: similar tissue synchronization is realized based on a set of
corresponding points from the tissues. The option allows effectively editing these

points.

After pressing the button, Apply and Cancel options will appear in the toolbar. Also, three default

registration points will appear on the samples.

- 9@ EEFS s FH

[ ee [

- 8 EHEFS S B

An annotation is a tissue section that can be defined within a region. The annotation cannot be
acquired, but it has a set of metadata (notes, area, etc.).
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Create Annotations

To create an annotation, press ROl button from Region Viewer Toolbar, then, in the Easy Shapes

panel, select Annotation.

Then, select a shape for the annotation you will draw.

Subregions

Standard ROIs...
Show Subregions

Show Name Only for Selected Subregion

Annotations
@ Easy Shapes
Standard Annotations...
What do you want to add?

Edit Annotations

Show Annotations

Show Name for Annotations

Manage Categories Export Annotations

Categories

Manage Categories

Show Categories

28 REN N

Now, add desired shape on the viewer using the mouse, as with any normal region (see

Chapter Generic ROIs).

To be able to see all added annotations, check the Show Annotation option from the ROI button

menu.

PolyLine Measurements

This feature allows drawing a line shape in order to measure a certain area.

Press the PolyLine button and draw the desired shape on the sample.
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W Edit Annotations

Name Area/Length Unit Locate
Annotation 01 0.0603489270867521 mm2
Annotation 02 0.686838575073062 mm

Best Fit

Remove all

Remove

Please insert annotation content below!

e Locate: selected annotation will be located on the sample and displayed at the current

size of the sample.

e Best Fit: selected annotation will be located on the sample and displayed at the current

size of the region viewer.
e Remove: removes selected annotation.
e Remove all: removes all existing annotations.
e Please insert annotation content below: write some info 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, press the little black framed square on
the contour of the annotation. When pressed, this little square displays an edit box, which

enables the following actions:
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e Edit the name of the annotation: write the desired name in the upper-left corner of the

box and press the Enter key to save the changes;
e Write a comment in the space below the name. Existing comments can also be erased
(changes to the notes are saved automatically);

e Delete the annotation by pressing the [l button;

e C(Close the edit box by pressing the L button.
Export Annotations (please see Chapter Export and Printing).

4.4.11. Subregions

Subregions

Subregions are normal regions defined within the Region Viewer, having the same properties as
the regions from the Slide Preview.

They can be seen in the experiment editor and can be acquired just like normal regions. The
advantage of the subregions is to ensure higher flexibility and more thorough inspection of a

more detailed area of tissue.

Another type of use for this feature would be that, on a 20x image, to be able to identify
relevant sections to be scanned with different settings: higher magnification, Z-stack, other

channels etc.
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Ve \

> 4 Subregions

Standard Subregions...
v Show Subregions
A v Show Name Only for Selected Subregion
' Annotations
» Edit Annotations
Show Annotations

Show Name for Annotations

Export Annotations
Categories

Manage Categories

v Show Categories

* 0. = @ ELET | RICH B€E B3N 551
+ 11w R cunclll rirc JNE rest Y onev L noo 1 vt ]

To add subregions, go to Region Viewer Toolbar - ROl - Standard Subregions - Easy
Shapes.

In the Easy Shapes panel, select Region.

Then, select a shape for the region you will draw.

What shape do you want to add?
; 4 Type Shape
8 | ® Region Rectangular Custom
Elliptic

Annotation
® Freelrawn

Manage Categories

P 8% D O ” E}
e R -

N MR e 2 oEn

Now, add desired shape on the viewer using the mouse, as with any normal region (see

Chapter Generic ROIs).
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To be able to see all added regions, check the Show Subregions option from the ROI button

menu.

Note: For Multispectral regions, this option from the contextual menu is called Show

Multispectral Regions.
Standard Subregions

Standard Subregions allows creating identical subregions with predefined size and shape (for

example rectangular regions with 1x1 mm).

To create standard subregions, go to Region Viewer Toolbar-> ROI- Standard

Subregions - Easy Shapes. Add Standard Subregion dialog will open.

r) Add Standard Subregion

Select the standard subregion you wish to add

Name New
» 1X1
2X2

Edit

Delete

Delete All

Add to Region

First, choose the desired type of shape: rectangular or elliptic.

n) New Standard Region

Next, press New button to set the height and the width of the new ROI, then press Add in order

to include the new subregion in the list.
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Notes:

- For the elliptic regions, the values from the Width and Height fields refer to the diameters of

the ellipse (radius value x 2).

- The last used standard region is always remembered. It is selected automatically when

opening the Add Standard ROI dialog.

To start adding the standard subregion on the region, press Add to Region button. Once clicked,
the shape of the subregion (rectangle or ellipse) follows the mouse, to help center the region on

the desired area.

The name of the standard subregions will include its size.

T, Add Standard Subregion
Select the standard subregion you wish to add
New
Edit
Delete

Delete All

Add to Region

e Edit - modifies the properties of a ROl from the list.
e Delete - deletes a selected ROI from the list.

e Delete All - deletes all ROIs from the list.

4.4.12. Categories

Sometimes, you may want to emphasize certain small areas on a region that could contain high-
interest research information. These areas can be exported for analysis or they can be used as a

highlight tool.
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For instance, a tissue may contain both tumor areas and normal adjacent tissue (non-tumor)
areas. For each type of area (i.e., tumor and non-tumor), a category can be created to highlight

that particular area on the image.

Using categories can assist in performing a more precise analysis.

The advantage of categories is to ensure higher flexibility and more thorough analysis of a specific

area of tissue.

Add Categories

To add categories, go to Region Viewer Toolbar -> ROl - Easy Shapes -> Manage Categories...
or Region Viewer Toolbar - ROl - Manage Categories... A dialog will appear (containing any
previously added categories), where new categories can be added. Each one requires a name

and an assigned a color. The list of categories is per project, not per region.

Subregions

Standard ROlIs...
Show Subregions

Show Name Only for Selected Subregion

Annotations

Standard Annotations...
Edit Annotations

Show Annotations

Show Name for Annotations

Export Annotations

Categories

Manage Categories

Show Categories

To draw categories, press ROl button from Region Viewer Toolbar, then, in the Easy

Shapes panel, select Category.

Manage Categories button and the category list will be enabled.

At this point, you can add categories, remove or edit them.
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Manage Categories

Color Area(mm?2)
i [0, 0, 255 0.0897182739095184
| o, 128, 128 0.0462159191879358
— 0

From existing list, select a category where the new shapes will be added.

Then, choose a shape to be included in the category.

L (! Easy Shapes
{l

What do you want to add?

Region

@ Rectangular
® Category
Elliptic
Annotation

FreeDrawn

In which category? Manage Categories

® Demo

Now, add desired shape on the viewer using the mouse, as with any normal region (to learn how

to draw regions, see Chapter Generic ROIs).

To be able to see all added categories, check the Show Categories option from the ROI button

menu.

To remove categories: go to Region Viewer Toolbar - ROI- Easy Shapes-> Manage

Categories..., select the category to be removed, then press the Delete key on the keyboard.

Export: Categories can also be used when exporting images. See Chapter Export and Printing

for further details.
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Transforming regions from category shapes into subregions for reacquisition

If you need to reacquire the tissue area from a category, it is possible to transform it into a

Subregion and then perform reacquisition.

In the region viewer, right click on the border of a category and from the contextual menu choose
the Transform into Subregion option. The category will transform into a Subregion, disappear

from the region viewer, and be visible in the experiment editor (so it can be reacquired).
Notes:

e When exporting the Region Overview, there is an option to also export the categories.

e When exporting the FOV images, there is an option to only export images belonging to

the respective category.

4.5. Export and Printing
4.5.1. Export Options

TissueFAXS allows exporting acquired images as a complete region overlay or image by image.
In certain cases, csv files can also be exported.
Export options are found in more places, for an easier access:

e Image viewer toolbar, by pressing Export button.

Fields of View...

Region Overview...

To Imaris...

e Contextual menu of a region
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Acquire Region 005...
Propagate Region 005 to Slide...

Remove

Remove Channels
Build Cache for Region 005
Clear Cache for Region 005

Remove Acquired Images

Slide 5

Export... Export FOVs

) Region001 = - -
Plugins > Export Regions Overviews

A Region 003 Compute Stitch Export to Definiens
Edit Stitch Settings Export Annotations
A Region004
Apply Region Settings to Experiment
A Region 005

)\ Region 006

e Contextual menu of a slide

Preview selected slide
Capture Slide Label...

Acquire Slide 5.

Select All
Label Up
Label Down

Propagate Slide 5 to Slide.

Remove Regions

Remove ZStack Layers

Remove Channels

Remove Acquired Images.

Export Stides Images.

Export this Stide Image with Regions.

Print...

Export... Export FOVs.

Plugins. Export Regions Overviews

Compute Stitch Export to Definiens
Export Annotations

o
Set as Quick Multispectral

Save Channel Settings

e Field of View contextual menu

SIE @ ) 1:1 : : Overlay... - | Export.. 1‘ v‘y « *
Monochrome (Golor| Pseudo IHC o[RS Fuor [JBGne
Z =

L .

4.5.1.1. Export Region Overview
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This option allows exporting an entire scanned region as a stitched global image. More image

formats are available for export.

To export just parts of the region, use categories feature to mark the areas to be exported and

choose the Export only overviews from categories option.

It can be accessed from:

e TissueFAXS main menu -» Experiment - Export - Export Region Overviews for entire

experiment;
e Region Viewer/Acquired Images - Export - Region Overview for current region;
e Slide Browser -> Slide or Region Contextual Menu for selected items;

e Export Job button

The following dialog will appear:

Save to folder

e Pick a folder to save export results. It is also possible to open that folder to see its
contents.
File naming
e Select how the files to be exported are going to be named.

e Some of the parts are to be chosen from the dropdowns, some of them are

customizable.
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e You also have to select the parts separator character and the extension type. Tiled Tiff

(OME metadata) is available for exporting larger images
Options for Tiled Tiff

If choosing Tiled Tiff as the extension, the items from the Options for Tiled Tiff (OME

metadata) will be enabled:

Tile size: is the dimension of an image (tile) composing the tiff (there are three

predefined options);
e Compression: there are two options — None and jpeg;
e Pyramid max levels;
e Quality: the quality of the compression can be adjusted using the slider.

Tiled Tiff containing OME-TIFF (OME stands for Open Microscopy Environment) metadata
embedded in exported TIFF images provide the following details:

- Objective information

- Acquisition type

- Pixel size

- Channel information

- Z-stack information
Notes:
Restrictions regarding the images to be exported:
- For all export formats (excluding Tiled Tiff) the image size must not exceed 80000000 pixels.
- For Tiled Tiff (OME metadata) the uncompressed size must not exceed 2000 Mb.
Output Files

The following options are available for multi-channel experiments like fluorescence or multi-

spectral experiments:

e Channels: include the images for each channel as acquired.

e Export 8-bit, 16bit or 8-bit pseudocolor
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Qutput Files

8 bit
8 bit
RGB Overlay
Resize Percenta Pseudocolor

Apply Shading Correction [Oniy if the correction image is availabie]

e Export channels as single Tiff files: when Export Region Channels is checked, all

channels will be exported within the same Tiff as Tiff pages.

e RGB Overlay: the super-imposed image of all channels is exported into an RGB color

image.
e Resize Percentage

e Apply Shading Correction (only if the correction image is available).

Advanced

Advanced
+ Mark crop area

Color: | Black

e Mark crop area: the color of the region crop area on the exported images is

customizable;
e Save movie: only for regions acquired with time-lapse;

¢ Include categories: will include categories (if any) in the exported images. The opacity of

the categories is customizable.

e Scale Bar: will include the scale bar in the exported images; you can choose it color and

its location;

e Dots per Inch: set a resolution value for the exported images.
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Export Overviews from Categories

To export categories, first check Export only overviews from categories. Press the (...) button to
select the types of categories that will be exported. The following dialog will appear, listing the

available categories:

| Select ALL Cancel

The lower part of the Export Region Overview dialog will now show a section that includes all

the overviews that will be exported. The name and image size will be displayed for each overview.

Results

The Results section lists the regions to be exported and their details: name, size, number of
images.
4.5.1.2. Export FOVs Images

This option can be accessed in two ways:

e Region Viewer/Acquired Images = Export - Fields of View;

Fields of View...

Region Overview...

To Imaris...

e Experiment Editor - Region Context Menu.
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Acquire Region 005...
Propagate Region 005 to Slide...

Remove

Remove Channels
Build Cache for Region 005
Clear Cache for Region 005

Remove Acquired Images

Export... Export FOVs

)\ Region 001 3 4 .
Plugins > Export Regions Overviews

)\ Region 003 Compute Stitch Export to Definiens
Edit Stitch Settings Export Annotations
)\ Region 004
Apply Region Settings to Experiment
)\ Region 005

)\ Region 006

Notes:

- Export more regions or FOVs simultaneously by selecting multiple items from the Experiment

Editor tree.
- To export all the regions or FOVs, select experiment item from Experiment Editor tree.

In both cases, the following dialog will appear:

@ Export FOVs Images

Save to folder

Browse  Open Folder

Save images
[Only if the reglon is acquired with time fapse]
In case of inages acquired with overlap
Use stitch
Optians
File name convention:
Filename part | (Experiment] ~ | | [Region] v [FieldOfvie | | [Filter]
Custom Part Parts Separator |- v | ImageFormat | jog

Name Preview [Experiment]-[Region]-[FleldOfView]-[Filter] jpg

Please select what type of images you want to save:

Overlay

Please select if you want to save images for unselected FOVs:

Export only FOVs belonging to categories:

Apply Shading Correction [Note: Only if the correction Image Is avallable]
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TissueFAXS enables the precise configuration of an export, allowing a user to select the exact

contents of interest. In the dialog displayed above, a user can adjust the following settings:

e Select the storage folder;

e Select files to be exported:

e |mages

e Movies (option available only if the region was acquired with time lapse)
e Use stitch

e Select the file name convention (Name Parts, Custom Part, Parts, Image Format, or

Name Preview);
e Select the type of images to save:

e Overlay — The FOV images will be composed from all the channels as currently specified

in Region Viewer/Acquired Images.

e Original — The FOV images will be exported separately for each channel as they were

acquired.
e Save 16 bit;
e Select what images will be saved:
e Al

e Flags Only and Flags with Neighbors (these options are only available if at least one flag

set).

e Invert selection — Only the FOVs not marked with a flag or neighbors of the flagged

FOVs (applies if Flags with Neighbors is selected) will be 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 (...).

Please select if you want to save images for unselected FOVs:

Please select if you want to save images for unselected FOVs:

/ Export only FOVs belonging to categories: /

Apply Shading Correction [Wote: Only if the correction image is avaitable]

| Select All
Scale bar
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Note:

In the selection list, only categories that contain tissue areas on their overview image will be

listed.

e Mark Crop Area: it marks the contour of the region for FOVs near the region border; its
color can also be selected;
e Scale bar;

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;

e Apply Shading Correction: this option is only enabled for Fluorescence experiments.
The correction image will be applied to exported images if the correction image is

available.

4.5.1.3. Export One FOV Image

This option can be accessed by pressing the Export button from the One Image Viewer toolbar.

e M2 - DT\Region 00T\[16,10] FOV 05026

CESICHEPMETREE » 2L | ¥
Monochrome [G8IaH, Pseudo tHc | [JNRAS '. |
Siege Z Pociiion - 21723 ¥

.m NT00 $540
< Ly &

The following dialog will appear:
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® Export FOVs Images
Save to folder

Browse  Open Folder

Files
Save images
cquired with time iapse]
Incase of image
Use stitch
Options
File name convention:
Filename part | [Experiment] v || [Region] - [FleldOfvie:« v | | [Filter]
Custom Part Parts Separator - v | ImageFormat | jog

Name Preview [Experiment]-{Region]- [FleldOfView]-[Filter] jpg

Please select what type of images you want to save:
Overlay

Original

Apply Shading Correction [Note: Oniy if the correction image is avallable]
Scale bar
color: [l White
Location: | Bottomleft
Mark crop area
Color: | |
Dots per inch

Resolution:

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, and

Name Preview);
e Select the type of images you want to save:
e Overlay: the image as it appears in the One FOV Viewer.
e Region Channels: the images for each channel as acquired.

e Save 16bit: a user can also export 16bit images if acquisition was made with 16bit. Only
channel images can be a 16-bit type. For the fluorescence regions, a user can export the
region overlay, as well as images from each channel separately, with the option of

exporting them as 16bit.

e Mark Crop Area: marks the contour of the shape for each FOV; its color can be selected

by the user;
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e Scale bar;

e Apply lllumination Correction: is enabled only for Brightfield experiments. The

correction image will be applied to exported images if the correction image is available.

e Apply Shading Correction: is enabled only for Fluorescence experiments. The correction

image will be applied to exported images if the correction image is available.

4.5.1.4. Export Annotations

To export annotations, go to the contextual menu of a region/slide, then choose Export... ->

Export Annotations.

Preview selected slide
Capture Slide Label...

Acquire Slide 5...

Select All Acquire Region 001...

Label Up Propagate Region 001 to Slide...

Label Down
Remove

Propagate Slide 5 to Slide...

Remove Channels
Remove Regions

Remove ZStack Layers Build Cache for Region 001
Remove Channels Clear Cache for Region 001

Remove Acquired Images Remove Acquired Images

Export Slides Images...
Export... % Export FOVs
Export this Slide Image with Regions...

Plugins > Export Regions Overviews
Print...

Export... > Export FOVs Compute Stitch Export to Definiens

Plugins > Export Regions Overviews Y Edit Stitch Settings Export Annotations

Compute Stitch Export to Definiens

Export Annotations )\ Region 001

Apply Region Settings to Experiment

Set as Quick Multispectral

) Region 003

Save Channel Settings

The first step to export is to select the desired item(s) from the list.
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Items can also be selected by using the buttons on the right side of the dialog:

e Select by area;
e Select by length;

e Select all;

In the browser that opens, press the Export button and choose the location folder. Specify the

name for the csv file to be exported. Finally, press the 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;
e Area/lLength;

e Unit measure;

e Description (if any).

4.5.1.5. Export Current Slide Image

TissueFAXS slides images can be exported by going to each slide's contextual menu.

Preview selected slide
Capture Slide Label...

Acquire Slide 5...

Select AU
Label Up
+  Label Down

Propagate Slide 5 to Slide...

Remove Regions
Remove ZStack Layers

Remove Channels

Remove Acquired Images

Export Slides Images...

Export this Slide Image with Regions...
Print...

Export...

Plugins

Compute Stitch

Set as Quick Multispectral

Save Channel Settings
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Export slides images

This option will export more slides at once, but first you have to select the slides for export in

the dialog shown below.

Please select slides: Save To Folder:

< please select> Browse  Open Folder
Please select the extension for the file:

+/| Export labels

+| Include regions

+/| Scale bar

Color: [ |Black

Location: | BottomRight

Select All Clear selection Cancel

Select the storage folder;
e Select the file extension;
e Export labels: also exports the label of the slide;

e Include regions checkbox —choose whether or not the export image should contain the

region shapes;
e Scale bar;

e Location: select location for scale bar.

Export this slide image with regions

This option will export selected slide's image, including its regions, if any.

4.5.1.6. Export to Imaris

You can export regions acquired with Z-stack in *.ims format, which can be used in Imaris

software to reconstruct 3D.
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This export feature can be accessed from:

e Image viewer -> Export

Fields of View...
Region Overview...

To Imaris...

Aequire Region 002...
Propagate Region 002 to Slde..
Remove

Remove ZStack Layers
Remove Channels

Build Cache for Region 002
Clear Cache for Region 002

Build ZStack Cache for Region 002

Remove Acquired Images
Export... Export FOVs

Plugins > Export Regions Overviews
Compute stitch Exportto Definiens

Edit Stitch Settings Export Annotations

‘Apply Region Settings to Experiment Export to Imaris

Region 3D View

Export to Imaris window will open:

Export to Imaris x
Save To Folder:

Di\Export Browse| Open Folder

® Smalland fast Small (compatible with Imaris 9.5 and older)

Compression ’
Bit Depth ‘

8bit @ 16bit

Threads: |8

Apply Shading Correction
File Name:  Region 002

Cancel
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Before exporting, you can make these settings:

e Choose a storage folder;
e Select compression type;
e Select Bit Depth;

e Select number of threads;
e Apply shading correction;

e Choose a name for the exported file.

At some point it will be useful to print information from a TissueFAXS project, especially for the
fact that Although the software does not a function to simply print an entire project, a user can

decide which information to include in a report and how the data will be displayed.

To access the Print option and the Print Preview option, go to TissueFAXS main menu -

Experiment.
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Start Acquisition ¥

New From Current...

Open...

Save as Template...

Close

Experiment New From Current...

Tools Save

Configurations Acquire

Plugins Preview selected slide

Users FL Experiment Shading Setting...
Help Export

Exit

A B Image Compare Sets
Slide Manager
Run Spectral Unmixing

Properties...

Printing is only possible for an opened experiment. When the dialog appears, select the items

(acquired items, all items, etc.).

Please select the items from the project you wish to include in the print
Name Selected Options
» 4 [ 28Nov2018 V] Dra onslide preview
4 | Slide 1 V] Show names of regions

Region 001
Region 002
Region 003
Region 017
Region 018

4 Slide 2
Region 004
Region 005
Region 006
Region 012

Slide 3

lumination correction to regions images

/| Show page number

Select Acquired Items

Select All

Clear Selection

Expand AlL

Cancel

The default selection for this dialog is the selected slide in the slide viewer. It also offers a set of

options:

e Draw regions on slide preview: The preview image may also contain region shapes;
e Show names of regions: is available only if the first option is selected;

e Applyillumination correction to regions: is available only for Brightfield experiments, the
correction image will be applied to exported images if the correction image is available;
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e Show current date: the print date is visible on each page of the report;

e Show page number: the page number is visible on each page of the report.

It is possible to print an entire job (with its acquired slides and regions), by using the Print Job

button from the Jobs toolbar.

Print

Print Preview

e Selecting the Print option will bring up a dialog where the printer can be chosen.
e Selecting the Print Preview option will generate a preview report.

Demo_BF

Print date: 16:06:41

Demo_BF
TissueFAXS Report

File Name: Demo_BF.aqgproj
Experiment Type: Brightfield
Experiment Description:

Product Version:

Location: C:\TissueFAXS ProjectsiDemo_BF
Preview Objective: EC Plan-Neofluar 2.52/0.075 M27 [2.5x, Air]
Acquisition Objective: EC Plan-Neofluar 20x/0.50 M27 [20x, Air]
Camera: PixeLINK PL.AG22C / 6220116

The preview report contains the following:

e Experiment Name;
e File Name;

e Experiment Type;
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e Experiment Description;

e Product Version: the TissueFAXS version used to print this info;

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;

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: is 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;
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- 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: is 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.

e TMA Blocks list for each TMA slide:

- TMA Block Name;

- TMA Block Image;

- Comments: the comments referring to current TMA block;
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- 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.

5. Job Workflow

TissueFAXS is the ideal tool for digitalizing many batches of slides grouped into what we
call JOBS. It comes with a dedicated automated workflow for slide job processing and, for

optimal results, also allows the user to manually intervene during the process.

Region 001

5.1. Job Overview

Job Toolbar includes the following operations:
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Slide 11 of 4
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Slide Loader operations

-Reload Cassettes/Magazines: moves up the cassettes/magazines to allow the user to change

the contained slides;

-Load Slide: loads slide from the loader cassettes/magazines into the gripper for further

analysis;
-Unload Slides: moves slides present in the gripper back to the loader;

Note: The term cassettes is used for TissueFAXS 200 and the term magazines for TissueFAXS SL

(120).
Job Acquisition

-New Job: When using the New Job from Current Job option, all physically available slides will
be included in the job and the scanning of the job will be done using one template. When using
the New Job with Advanced Settings option, the scanning of the job allows using more

templates.

} - New Job with Advanced Settings

New Job from Current Job
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-Add Slides to Job: adds extra slides to your job.

-Reacquire Job:

e Entire Job: reacquires entire job.
e Only Marked Slides: reacquires slides previously selected for reacquisition.

e Entire Job with New settings: TissueFAXS SL supports restarting jobs with validated
previews using different acquisition settings. This is useful if there is a need to change
acquisition settings after cancelling job acquisition or checking acquisition results in

Validate Acquisition phase.

o~ Entire Job

®

Entire Job with New Settings

-Continue Job: stops/continues the current job.

Job Operations

-Open Job: enables browsing for a job stored on a drive;

Note: If the job comes from another computer or another installation, the application will

automatically save it on the server.

e Open Database Job: open jobs available in a database.

Open Job from Database

Search

Description Creation Date
Demob
Demo2

Demo 1

-Close Job: closes job;
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-Validate Job: opens a validation window according to the current state of the job. Use the

provided options to validate either the preview or the scan results.

Notes:

- If TissueFAXS is currently acquiring the previews of the job, the user will be able to

asynchronously start the Preview Validation process.

- If TissueFAXS is currently acquiring the slides of the job, the user will be able to

asynchronously start Acquired Images and Regions Validation (Scan Validation).

- If TissueFAXS has completed scanning a job, the user can still access the scan validation in

order to add new regions for reacquisition or flag previously acquired images.

e Export Job: exports region overviews for all the experiments in the job. See Export

chapter.

Browse | Open Folder

File Naming

7

Experiment] v | | [Custom] [Category] ~ | (Channel] ~

Output Files

e Slides Names: Slides can be renamed manually, one by one, by typing the new names in
the New Slide Name fields. Names can also be imported from an excel file by pressing
Import from Excel and browsing for the excel file containing the names. Press Change

button to save the name changes.
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Import Slide Mames

Slide MZ

Slide M2

ct "Import from Excel” toimpart names from an excel file,

Import From Excel Change

e Build cache for Job
e Legend: helps you know the status for each slide;

Legend
Job Slide
Preview Yalidated
Scan Validated

Marked for Reacquisition

| Slides Loadeel

Job Slide Missing
| Slide under Objective

Current Experiment

- Job Slide: is the slide included in acquisition;

- Preview Validated: is the slide with validated preview;

- Scan Validated: is the slide with validated scan;

- Marked for Reacquisition: marks which slide will be included in reacquisition;

- Slide in Gripper: is the slide currently in the gripper;

- Job Slide Missing: is the slide previously acquired but has been removed and now is physically

missing from loader;

- Slide under Objective: is the slide currently in the gripper and under objective.
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- Current Experiment: marks the currently opened experiment.

Slide Loader Display Control

This section displays all the slide loader positions. The empty positions look clear; the occupied

positions are shown as tissue slides.

Scanning Double sized Slides

TissueFAXS allows scanning normal slides (1x3 inches) but also double size slides (2x3 inches).

N
%
m
d
0
o

e Normal slides cannot be scanned in the same configuration as the double size slides!

e The detection of clip type (which contains normal or double-sized slides) is only
performed when loaded from the magazine. Thus, scanning in a job will skip the

different clip types.

5.2. Workflow

Creating new jobs
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To begin, press the New Job button to open the New Job Acquisition page. Use this page to
perform fine tuning on the job.

@ New Job Acquisition

Job properties

Use this page

Please enter description:

Specify output directory;

arge Experiments

Template Details

Preview Schema

Center

C15440-20UP S/N: 500143

,88004m

Validation

nail before validation

) Validation without auto timing Validation with auto timing

3. Acquire all slides

Note: Pressing the name of the M1 Magazine from the job list acts as a Select/Unselect All

Slides feature.

T New Job Acquisition

Job properties

Use this page to fine tune your job according to your needs.

A B C D Please enter name:

Please enter description:

Specify output directory:

72
<
4
5
6
7
8
9

D:\TissueFAXS SL Projects

e Enterajobname
e Enter ajob description (optional)
e Specify a storage folder

e Choose a template for the experiment. Once chosen, its details can be viewed in the

Template Details section
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e Set a preview schema

e Set workflow preferences:
1. Preview All, Scan all

If choosing this option, the workflow is: Preview all slides < Validate Preview - Acquire all

slides - Validate Acquisition.
Note:

-The user doesn’t have to wait for all slides to be previewed in order to start Preview

Validation. The validation process can begin at any time, asynchronously.

-The user doesn’t have to wait for all slides to be previewed in order to start Scan Validation.

The validation process can begin at any time, asynchronously.

Workflow

Validation

Send e-mail before validation

ation without auto timing Validation with auto timing

Choosing Preview All, Scan All with Send e-mail before validation checked, the workflow is:
Preview all slides - Send e-mail before validation - Preview Validation - Acquire all slides

-> Send e-mail before validation = Scan Validation.

Workflow

d e-mail before validation Email To:

& Validation without auto timing Validation with auto timing

With Preview
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2. Preview One, Scan One

If this is chosen, Preview Validation will be skipped and the regions will be automatically
detected and scanned. The workflow will be: Preview one slide -» Automatic Tissue Detection
-> Acquire one slide. The user will be able to validate scanned results after all slides have been

acquired. The scan validation dialog is the same as Preview All, Scan All.

Workflow

Order

Validation

Email Ta:

uto timing Validation with auto timing

Validation

To receive an email when the acquisition process reaches the validation step, check Send e-mail

before validation.

Validation

Send e-mail before validation

@ Validation without auto timing Validation with auto timing

Now the user has two validation options: with or without auto timing.
e Validation with auto timing

If no action is taken within a previously determined amount of time, TissueFAXS will

automatically detect regions and proceed to acquisition.

e Validation without auto timing

Acquire default area if Tissue Detection fails: after preview is done, if tissue detection fails,
TissueFAXS SL will acquire the preview area.
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Acquire preview area: TissueFAXS will directly acquire the preview area, with or without preview

(check/uncheck With Preview).

Configurable Scan

When using the Configurable Scan option, more templates can be used in the scanning of the

job.

Press New Job with Advanced Settings to open the Job Acquisition Wizard:

> - New Job with Advanced Settings n

New Job from Current Job
+ )

In the first step of the Wizard, Job Slides, a user can configure the slides that will be included in
acquisition.

Groups
First, each slide must be assigned to a group. The slides of a group share the same template.
Using the mouse, select a slide or a range of slides and assign an experiment template.

To select all slides, press in the upper left corner of the window.

Job properties
vset

B 30b properties

Job Sides
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Use mouse click and drag to select slides to be acquired in the current job
Count | Range Experiment Template Slide Type

9 1-3;32;42...  BF_template Generic

=
=

Generic

Show slides only from selected group

© O N LB LN

Slide Name Desired Name
Slide M1 -

Slide M1 - A3

Slide M1 -

Slide M1 -

Slide M1 -

-
=)

After selecting the desired slide(s), browse the folders and choose a default experiment

template. An existing experiment can also be chosen instead of a template.

Note: By default, all templates available in the default location will be made available in the drop-

down menu.

Count | Range Experiment Template Slide Type

;s 9 1-3;32:42... BF_template Generic
BF_template

FL_template
Generic

Once settings for the slides have been selected, the template details can be visualized in a

dedicated section.

BF_TEMP

Comments:

Template/Experiment Type: Brightfield

Preview Objective: 2.5x, Air,0.085,8800um

Preview Reflectors:
- Tran, Profile: P .5 Micro

Acquisition Objective: 20x, Air,0.8,610pum

Acquisition Reflectors:
~Tran
~Tran- Offset: 0

Camera: PixeLINK PL-D674CU-CYL-07451 / 674002122
Tissue Detection Parameters:

~Tissue
-Background: 18
- Median Filter: 2
- Automatic Background Threshold: Yes
- Generic:
~Tissue
- Min Tissue
- Min Tis:

Ti
~Threshold:
-

- Distance: 1

Action Parameters:

- Beep After Acquisition: No
- Shut Down After Acquisition:
- Acquire Correction Ima

Edit button allows changing settings for the focus operation, before or during job acquisition.
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For more details regarding focus, see Chapter Focus Settings

Full Focus Interval

You can also change the slide type: generic or TMA.

Due to the large number of slides forming a job, TissueFAXS also provides a Multi-Rename tool.

In the Multi-Rename field, pre-defined criteria can be selected: user, date, counter, cassette
number, line number or slide type, magazine number, or experiment type. Text can also be

entered manually.

A configurable counter is available.

There is also a Reset function and a Name All function.

Multi-Name

x Define Counter [C]

[U] User [CN] Column No. Start: 0~

Step: =
[D] Date [LN] Line No. < L™

Digits: 15

[C] Counter [MN] Magazine No.

[ET] Experiment Type

Name All

The preview schema inherited from the template can be modified.
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Preview Schema
Please specify the preview schema for your experiment.

Preview Schema

Large Center v

Add...

Hint
15x7 FOVs
Camera: PixeLINK PL-D674CU-CYL-07451 / 6740
Preview objective: 2.5x, Air,0.085,8800um

When finished with the settings, press Next to access the second step of the wizard, which looks

exactly like the Scan All page above.

Jab pr

B 10b siides.

Finally, press Finish to start the job preview and acquisition.

Validate Preview

You can automatically open the job for validation in TissueFAXS Viewer by using Validate button.

During the preview acquisition, you can define regions (by automatic tissue detection or

manually) and validate each slide by using TissueFAXS Viewer.
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After TissueFAXS ends the preview (only for the Preview All/ Scan all workflow), you can start

validating your slides.

RB12P11604

QXD 1O 8

(o TS X Al JOLSICINNY It

You can navigate through slides and validate them using the validation controls: previous, next

and validate slide.

< ~/ > E:g Continue v
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Note: When all slides are validated, acquisition process will start.

At this point, if necessary, manual tissue detection can be done. For details on how Tissue

Detection works, see Chapter Tissue Detection.

e Adjust Tissue Detection parameters;
e Choose Tissue Detection Templates;

e Detected Regions: listed detected regions can be found here. Right click on this section
or on a detected region for additional options: Rename Region, Naming

Order and Order by;

e [f right clicking on a drawn region, the region can be set as Multispectral by choosing

from the context menu Set as Multispectral.

e EditJob Groups button allows changing focus options once more, if necessary. For more

details, please see above in this chapter.

@ Edit Job Groups

&

A [} c D JobSlide Groups

Boo~wawnsunr

20%, Air,0.5,2050pm

5
3
7
8
9
0

TFCameraVirtual TFCameraVirtual

it
M3

© e NG s u N

13

Stitching Para
- Enable Stitching: Yes

Continue Job

When the slide settings are complete, press the Continue Job button to start the preview

operation.
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< J > E:g Continue -

with automatic detection for the remaining slides

skipping acquisition for the remaining slides

e Continue job with automatic detection for the remaining slides: skips validation of

remaining slides, performs automatic tissue detection, and starts acquisition.

e Continue job and skipping acquisition for the remaining slides: skips remaining slides

and automatic detection, then starts acquisition.

Validate Acquisition

As for preview, you can validate the regions from TissueFAXS, after the job acquisition is done,

or during job acquisition, by using TissueFAXS Viewer.

RB12P11604

SEIILS“NE): nss

LR T4 R R Bug [CERICIEN. L
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Reacquisition

You can reacquire items in more ways:

e From the Slide Validation toolbar within the Tissue Detection panel - Mark/unmark for

reacquire button: includes/excludes slides in reacquisition.

Notes:

- Mark a slide for reacquisition to acquire new regions defined on the preview of the slide or to

reacquire FOVs marked on the existing regions.

- You can also mark a slide for reacquisition if you erase acquired images from the scanned

regions.

- Slides that will be marked for reacquisition without new added regions or flagged FOVs will
not trigger any reacquisition. If the user defines new regions or flags existing FOVs, there will be

an option to mark the slide for reacquisition.

e By using Flags feature: see Chapter Flags (Reacquisition).

e By using Reacquire Job button from the Jobs section:
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o Entire Job: reacquires entire job.

o Only Marked Slides: reacquires slides previously selected for reacquisition.

o Only Marked Slides with New Settings: reacquires slides previously selected for
reacquisition using different acquisition settings.

o Entire Job with New settings: TissueFAXS SL supports restarting jobs with
validated previews using different acquisition settings. This is useful if there is a

need to change acquisition settings after cancelling job acquisition or checking

acquisition results in Validate Acquisition phase.

Entire Job

Only Marked Slides

Entire Job with New Settings

Only Marked Slides with New Settings

The reacquired items have a specific graphical marking within the experiment editor, as shown

in the Legend below:

Legend
{ Selected Slide
Unselacted Slide
Hh validated Slide

' Reacquired Slide

Slide under Objective

Region in Acquisition

Reacquired Region

Multispectral Region

Toolbar

Validation toolbar assists when navigating between slides and validating them or marking them

for reacquisition:

The default buttons are:
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e Go to previous slide: press to go to a previous slide;
e Mark/unmark for reacquire (see section above);

e Validate slide: to validate a selected slide;

Note: For viewing region acquisition results, you can open that region in Region viewer (see

Chapter Images and Viewing Options).

e Go to next slide: press this button to go to the next slide.

6. TissueFAXS Core Settings

The core settings panel is useful in managing the main settings of the application. Here, by

accessing the listed items, you can visualize the available settings and modify them.

New From Current...
Open...

Save as Template...
Close

Experiment

Tools
Configurations

Plugins * | Calibration

Users *  Compute Objective Offsets...

Help » | Adjust Channel Offsets..

Exit Configure Focus Info...
Evaluate Focus Measures...
Configure OCR Label...
Stage Configuration...
Dark Noise Subtraction

Tests

6.1. Options

Access Options by going to TissueFAXS Main Menu -> Tools -> Options.

Th items listed among Options may vary depending on the type of user logged to the

application.
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New From Current...

Open...

Save as Template.

Close

Experiment

Tools

Configurations

Plugins Calibration

Users Compute Objective Offsets...

Help Adjust Channel Offsets.

Exit Configure Focus Info...
Evaluate Focus Measures..
Configure OCR Label...
Stage Configuration...
Dark Noise Subtraction

Tests

6.1.1. Application Settings

This section contains TissueFAXS generic settings.

6.1.1.1. Actions

Actions

Acquisition
Actions These actions will be started on finishing the acquisition:

Measurements Beep after acquisition

Remember
Shut down after acquisition

ult
Acquire correction image

View Reflectors

Use UV lamp timeout seconds

Save Hardware Profile Load Hardware Profile Save & Exit Cancel

Acquisition

After finishing the acquisition, three options can be set:
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e Beep after acquisition: TissueFAXS will indicate the completion of the acquisition

process with repeated beep sounds;

e Shut down after acquisition: The computer will automatically shut down after

acquisition.
e Acquire correction image: a correction image is acquired before the acquisition process.

View Reflectors

Use View UV lamp timeout: when viewing a FL channel, there’s the risk of leaving the FL lamp
open and bleaching the tissue. By checking this option, the lamp will automatically close after a
user-defined interval.

6.1.1.2. Measurements

Measurements

[elack

BottomRight

| Uil

Save Hardware Profile | | Load Hardware Profile

Scale bar

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:
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Scale bar

Color: [ ]Black -

Location: BottomRight %

TopLeft
TopRight
BottomLeft
BottomRight

Measure

Color:

Note: The default values are Black (for color) and Bottom Right (for location).

The scale bar can be found on the user interface in more places:

Live Image;

e Slide Preview;

e Region Viewer;

e One Image Viewer;
e Exported Images.

Measure

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.

Note: There are two adjustable attributes: the color and the measure unit. The default color is

aquamarine and the default measure unit is millimeter.

This function is available on:
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e Live Image;

e Slide Preview;

e Region Viewer;

e OneImage Viewer.

RGB

When using RGB, you can select the color used to display information about RGB or Grey value

for a pixel on the camera live image.

Shapes Color

- Assigns individual colors for the user-defined regions, for the extension areas and the excluded

areas.

- Shows black background on FL projects: check this to see the background of fluorescence

projects in black.

6.1.1.3. Remember

Remember

Options

Actions
Measurements

Remember

Preview

Reflectors.

Storage

Acquisition e-Mail Report

Save Hardware Profile Load Hardware Profile Save & Exit Cancel

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

the application.
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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 from appearing 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 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 the 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.

6.1.2. Default Experiment Settings

This section contains essential experiment settings.

6.1.2.1. Preview

Preview

@ Options

Application Settings A Preview Options:

Actions Global Settings Current Settings
———

Measurements . . :
Please specify the preview schema for your experiment.
AR Preview Schema

Default Experiment Settings ~ Large Center

Bicvion Add...
Reflectors

Storage Hint
Scan Settings (N/A) FOVs
Scan Strategy Camera: N/A
Stitching Preview objective: 10x, Air0.3,56001m
Focus
Extended Focus Label Position

e Label Up
Label Down

Hardware Settings

Microscope
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In the preview dialog you can manage the stored preview schemes. The adjustable orange area

allows the user to define the default preview region on the slide(s).

e By default, more preview schemes (All Slide, Large Center, Normal Center, Small
Center, TG-Standard) are present, which cannot be deleted or modified. These schemes

are grey. You can add, rename or delete additional schemes from this panel.

e Create new preview area on slides: press the 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).

e Set the default preview area on slides by selecting the desired entry from the Preview

Schema combo box.

e Set Focus Point: You can manually set the focus point on the preview schema by right

clicking on the preview schema and selecting the desired point.

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

Notes:

- The options mentioned here will only affect newly created projects. Please remember 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 Options drop-down from the Experiment Options section

(in the same dialog).

Preview Options

Rem

Default Experiment Settings ~

Scan Settings

Scan Strategy

Stitching
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You can load one of the following Preview Options:

e Global Settings: the default settings applicable to all future experiments.

e Current Settings: the settings made for the current experiment.

6.1.2.2. Reflector settings

Reflector Settings

Fluorescence images are usually grayscale 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.

Notes:

Later on, we will use the following terms:

- 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.

You can change the names of the reflectors by going to Tools - Options = Reflectors.

The colors of the reflectors will only be used as default for new experiments. Each region can

have its own color configuration after acquisition.

You can edit these default colors according to your needs in the dialog below:

e Use inverted image for Transmission channel in fluorescence experiments: 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).
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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.

Focus Lamp Attenuator

This feature plays the role of an anti-bleaching adjustment during autofocus.

In this section you can assign a lamp attenuator percent for each filter used for focus, to avoid
bleaching the tissue. The percent of attenuation is applied to the intensity value previously saved

for the acquisition channel.

Reflectors | Focus Lamp Attenuator

Here you can assign a lamp attenuator percent for each filter used for focus.
Reflector Name Lamp Attenuator Percent
» DAPI
FITC

Texas

Note: It is necessary to test before scanning if the focus works on darker areas of the tissue

with the selected lamp attenuation value.

6.1.2.3. Storage

Storage
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Acql

Brightfield

Save Hardware Profile  Load Harehware Profile SavemEdt  Cancel

Image Compression
Can be configured for preview and acquisition images.
Compression types:

e None: no compression is applied. The files are uncompressed images which will occupy
a lot of space;

e Lossy: offers the best compression ratio, but the quality of the images will be decreased.
use Compression quality slider to adjust the compression percent;

e Lossless: images will be compressed without quality loss. This ensures the best

quality/size ratio.

In the Directories section you can define details regarding the storage directories.

Directories

Default Directory  D:\TissueFAXS SL Projects Browse
Default Project

Other Sto

Path Min Size Add

Remove

Clear

e Default project storage (in MB): if the storage space is under this amount, TissueFAXS

will use the next secondary storage, which has more space than its set minimum size.
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e Other Storage Directories: you can add in the list more storage directories, remove
them or clear the whole list. They are used in case the default storage has less storage

capacity than the Default Project Storage.

Note:

Important: Please avoid storing projects on Desktop, My Documents, or in any other 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 to increase TissueGnostics products performance and avoid issues with low disk space. Also, in
the event the system needs to be reinstalled (virus infection, system files being deleted, etc.),

you might lose data located on the system drive.

6.1.3. Scan Settings

This section contains essential scan settings.

6.1.3.1. Scan Strategy

TMA Optimizations

Save Hardware Profile  Load Hardware Profile
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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 Well Plate regions and TMA Spots. You
must check the option and then chose one of the predefined values for FOV Rows and FOV

columns.

6.1.3.2. Stitching

Stitching

@ Options

Overlap Settings

Use overlap in pixels

Width Overlap (%)

Extended Focus

Compute Stitch Overlay: | DuringAcquisition

Min allow

Save Hardware Profile Load Hardware Profile Save & Exit Cancel

Stitching feature allows seeing 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 Stitching checkbox.

Overlap settings
e Overlap settings: the external and internal stitching will work properly if the regions are
acquired with an overlap that hardware errors. A value of at least 15% is recommended.

Avoid acquiring regions with large empty areas when using stitching.

e Width/Height Overlap (in percentage and in pixels): these are used to specify the
percentage or amount of pixels of width/height that will overlap neighboring FOVs. The

overlap can also be set in pixels.
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Stitch options

Stitch Options

Compute Stitch Overlay: DuringAcquisition v

DuringAcquisition

AfterAcquisition

Min allowed stitch score:

Compute stitch mode:

e During Acquisition: this option will slow 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. Otherwise, it should be set to the default value.

Note: Stitching will not be able to compensate for major hardware errors (defective stages) or

major errors in configuration (FOV sizes, rotated cameras, etc.)!

6.1.3.3. Focus Settings

In this section, you can adjust focus-related parameters, which organized in two tabs: Focus

Options and Enhanced Focus.
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Focus Options tab

T Options
Focus Options e Second Channel

Autofocus Multi Channels
tting . eld Focu Quick
Scan Strategy ; sure: | Quick

Stitching Focus Poi Smart Focus Points
Focus ocus poin 1

Extended Focus
NOTE: Use this in difficult environments.

Set around this point

Smart Focus Points

Minimum number of focus points:

Maximum number of focus points:

Save Hardware Profile Load Hardware Profile Save & Exit Cancel

1. Focus Search Algorithm

e Autofocus Multi Channel: this is based on customizable focus measure algorithms -
predefined and user custom defined, which can be separately set for BF and FL (more

details later in this chapter).

Predefined Focus Measure Types for BF and FL:

o Quick: faster focus;
o Balanced: best compromise between focus speed and accuracy.

o Quality: best focus, but takes a little longer.

Note: The Full Focus will use all the focus stages defined in a focus category and the Quick

Focus will use the focus measure defined within the last step.

e Autofocus (Legacy): when using this type of focus, TissueFAXS will automatically detect
the best focus position based on the parameters 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, to determine the

fine focus interval, TissueFAXS uses the Rough Focus Measure and scans the entire
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interval specified in the “Focus interval” section. This approach is called “Full Focus.”
However, 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.”

e Manual: when using this type of focus, the user will be prompted to manually focus the
image when necessary. For Manual Focus method, the window allows the focus
position to be set by manually entering the Z position or by using the mouse wheel in
the same way as in live image. This is very useful for manual focusing on systems where

the microscope Z wheel is hard to reach.

) Manual Focus...

Please focus on this field of view and press OK!
Cancel Acquisition
Z Position:

Default Step Size: 50 pum

Ctrl Key Step Size:10 um

Alt Key Step Size:1 um

Click on this window to use mouse wheel for
focusing.

e Current Position: no type of focus will be performed and the stage will maintain the

same focus position for all FOVs during acquisition.

Notes:
- If the Quick Focus method fails, a Full Focus will be automatically performed.
- If focus plane is used, then Full Focus will be used for each focus point.

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

Manual Focus.

2. Always force full focus
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The last focus position is ighored and the focus is always searched in the full interval. This
method will take more time, but the obtained results will be better for difficult samples and

environment (e.g. samples with many tissue folds).

3. Focus Points

e 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 most frequently used
in the acquisition process, when your tissue sample is compact (without holes, for

example);

e 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 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 the FOVs.

Notes:

- Focus Strategy Neighbors 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, more the relief will influence the focus.

- 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 based on the
Focus Points parameter). After focusing in one point, TissueFAXS will scan all neighboring FOVs

using the same focus position.
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e Smart Focus Points: a number of focus points is determined by the user selected area
covered by a focus point. The number of focus points is limited by a minimal and a
maximal given value (minimum 4 and maximum 12), depending on the area of the region.
This option is available when Compute focus plane is enabled and it optimizes the number
of focus points used for a plane. This focus points distribution strategy uses the preview
image to find the best positions in order to avoid low contrast areas (holes which are

usually outliers) that are outside of the tissue plane.

You must select the minimum and the maximum number of focus points.

Note: The number of focus points of the region is calculated based on the area covered by a

focus point.

e Fixed Focus Points by FOV Score (experimental): the focus is calculated based on the FOV
score. If the FOV score value is below a certain threshold, this method helps to avoid

focusing on areas without tissue.

B

5

REEgF =SS

cyeec
SMART FOCUS POINTS FIXED FOCUS POINTS FLOATING FOCUS POINTS

| [

Override Focus Interval

For each focus measure, there is a configured focus interval (i.e. for BF Quick 20x you can have a

different focus interval than for Bf quick 2.5 etc.).

If you use this override option, previous focus interval settings will be ignored.

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 um above

and below this position for the upper and lower Z-positions of your interval. The current Z
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position should be read from the 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.

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

reduce the duration of the focus process.

Full Focus Interval
Current Z Position: 4000.00000 pm | Set around this point
« Owverride default intervals with these values(*)
Upper Z Position: 1100 um
Lower Z Position: 1500 pm
WARNING: The recommern werval should be at least 400um.

ched, aff objectives will use these values.

Force Full Focus
Focus as Second Channel

Set Focus Interval Around This Point

Edit Speeds

Work

Notes:

- If you want to use the specified focus interval for all objectives, check Override default intervals

with these values.

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

values.

- If checking 16 bit, the focus will be computed on 16 bit images.

- Remember to be very careful when making focus related changes, as wrong settings could

cause damage to your sample and your objectives.
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- For all the items described in the Focus section, some tool tips are available. This is a short

description that appears when the cursor is over an item.

Focus Plane tab

The focus plane method focuses on the tissue at the beginning of the scan. A focus plane is

computed based on the resulting focus points.

Focus Options Focus Plane Second Channel
Actions v/| Compute Focus Plane v/ | Exclude outlier points v | One group per Spot

Measurements . .
Exclude outlier points

Remember :
Max distance from plane: 10 & vm

Exclude from Range on XY Axis: (Multiplier of focus strategy neighbors)
Preview

Reflectors

Storage

Scan Settings
Scan Strategy
Stitching
Focus

Extended Focus

The multi-plane focus calculates an “equilibration surface” over the entire tissue. Each FOV
might have a slightly different focus compared to its neighbors but big differences between one
focus group and a neighboring focus group will be avoided. This multi-plane focus can also
detect outliers and will skip them (not take them into consideration for the calculation of the

equilibration plane) if their distance from the average is above a certain threshold.

The multi-plane focus is still based on the “focus group” strategy, i.e. the autofocus is done in a
matrix of 3x3, or 5x5, or 7x7 FOV — as always, BUT all focus points are acquired BEFORE the

actual scanning starts. As previously mentioned, each FOV might have a slightly different focus.
Focal changes across a sample will lead to a continuous change of the focus position from FOV

to FOV rather than sudden larger changes.

Compute Focus Plane: computes focus plane if checked; otherwise the standard focus group

strategy will be used.
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Exclude outlier points: if checking this option, after all focus points are computed, the ones that

exceed the established limits will be excluded when computing the focus plane;

One group per TMA spot: because a TMA spot is quite small, a single focus action is usually
sufficient to reduce the acquisition time. However, when working with a larger TMA spot, you

can uncheck this option to ensure that the entire tissue will be in focus.

Exclude outlier points

e Max distance from plane: focus points that exceed the maximum distance from the
average focal plane will be considered outliers and excluded from computing the focus

plane;

e Exclude from range on XY axis: if checking this option, each focus point will be checked

as outlier based on all neighboring focus points situated in a specified range on XY.

Second Channel tab

The second channel focus gives the possibility of scanning on a second channel.

The regular channel specific offsets are not effective on biological structures which are in a
different layer of the sample. For example, when the focus is performed on DAPI, the second
focus channel allows performing another fine focus on the TexasRed channel, so that structures

appearing in that channel are in full focus.

The workflow of the second channel focus implies the following steps:

- focus on first channel as usual

- from the position found on first channel, do a full focus on second channel in an interval
centered in that position and with specific stages for the second channel

- the position found will be used to acquire all channels using the channel offsets
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T Options

A Focus Options Focus Plane Second Channel

Actions Rough Focus Measure: | Variance I %y Use 16bit

Measurements Fine Focus Measure: | Vari I %y i
- arance ° Use 16bit

Remember
Default Experiment S
Preview

Reflectors

Storage

Scan Strategy
Stitching

Focus

Extended Focus

The following settings are available:

e Rough Focus Measure: choose the desired method (Variance, HP, HP Fine, Average,

Average Complement) and then set the percent for both X and Y axis.

e Fine Focus Measure: choose the desired method (Variance, HP, HP Fine, Average,

Average Complement) and then set the percent for both X and Y axis.

6.1.3.4. Extended Focus

TissueFAXS software offers the option to enhance image quality for each scanned Field of View

by capturing a stack of images below and above the focus position and creating a merged image.

The Default algorithm works for both Brightfield and Fluorescence acquisition and creates an

image with better details blending the information from the image stack.

There are also three alternative projection methods: SUM, MAX (recommended for
Fluorescence, especially Confocal type) and MIN (for Brightfield only). SUM means that each pixel
in the final image is a sum of all the corresponding pixels from the image stack). MAX means that
each pixel in the final image has the maximum intensity value of all corresponding pixels from

the image stack. MIN is like MAX, but it takes the minimum intensity.

Z Stack

Z Stack represents a set of images that are acquired above and below the optimal focus position.
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Check this option only if you want to visualize the region in 3D using TissueFAXS or some external

software for 3D or image fusing. 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.

Note: To be able to use the Z stack for individual channels, you must have checked the Save Z

Stack option below the reflectors’ section.

) Slide 1\Region 008\[5,5] FOV 00841

; 2% @ 11:: Overlay... v | Export.. f ‘ « » u E & ’0’

Monochrome [GOIoF Pseudo IHC | papio  [JfiTC.0

Sege Z Pesiion - $465
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You can navigate through a Z-stack by using the slider to look at different focal planes.
Notes:

- Computing the cache for an entire z-stack will be time consuming and require a lot of memory.
Therefore, the computation of the cache for an entire z-stack is only done if the user chooses this

operation.

- You can remove z-stack layers by choosing the Remove Z Stack Layers option from the

contextual menu of the region.

Deleting individual layers from a Z-Stack

By right clicking on a region acquired with ZStack, you can access the Remove ZStack Layers

option.

Acquire Reghon 004...

Propagate Region 004 to Slide...

Remove

Remove ZStack Layers

Remove Channels

Build Cache for Region 004

Clear Cache for Reglon 004

Build ZStack Cache for Region 004
Clear ZStack Cache for Region 004
Remaove Acquired Images
Export...

Plugins

Compute Stitch

Edit Stiteh Settings

Apply Region Settings to Experiment

Region 30 View

In the Remove ZStack Layers dialog, you set the desired steps above and below to remove ZStack

layers from your region.

T Remove Z-Stack Layers

-Stack Max

Remoue

Cancel

ZstackMin | 5 O
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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 the None option

from the reflector’s dropdown list.

Choose the extended focus method for each reflector

Reflector Name Extended Focus Method Save Z Stack
VIOLET - 390/22 Dich1 Emis1 Excil None

CYAN - 47534 Dich2 Emis2 Excil None

GREEN - 55528 Dich3 Emis3 Excil Default

RED - 63128 Dich4 Emis4 Excil SUM
MAX

None

Extended focus options

¥! Remove Z-Stack Layers

Z-Stack Max

Remove

Cancel

Z-stack Min

You can specify the number of steps above or below the automatically computed focus position

as well as the step size.

Notes:
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- To be able to use the extended focus for individual channels, you must have checked the Use

Extended Focus option below the reflectors’ section.

- Using any of the two options (Use Extended Focus, Save Z Stack) will significantly increase the

acquisition time.

6.1.4. Hardware Settings

This section contains essential hardware settings.

6.1.4.1. Confocal Device

Filters

Colors can be assigned for each simple filter present in the list.

Names can also be set to display in the application for the reflectors.

@) Options
Application Settings v Focus Lamp Attenuator

Default Experiment Settings ~ Here you can assign colorsfor each simple fier present n the st

= Reflector Name Reflector Color
Scan Settings — "
VIOLET - 390/22 Dich1 Emis1 Excil [ ]Blue
CYAN - 47534 Dich2 Emis2 Excil I #FFO0FF00

SO e GREEN - 55528 Dich3 Emis3 Excil [Red

Hardware Settings

Microscope
RED - 63128 Dich4 Emis4 Excil [C]#FF800000
Service
Dichroic Wheel Filter 1 W White
Dichroic Wheel Filter 2 |
Dichroic Wheel Filter 3 W White
Dichroic Wheel Filter 4 W White
Dichroic Wheel Filter 5 W White
Autom. Emission Wheel Filter 1 W White
Autom. Emission Wheel Filter 2 W White
Autom. Emission Wheel Filter 3 W White
Autom. Emission Wheel Filter 4 W White
Autom. Emission Wheel Filter 5 W White
Autom. Emission Wheel Filter 6 W White
Autom. Emission Wheel Filter 7 W White
Autom, Emission Wheel Filter 8 W White

Autom. Excitation Wheel Filter 1 W White

Autom. Excitation Wheel Filter 2 W White

Autom. Excitation Wheel Filter 3 W White

Please choose what name to display in application for reflectors.

Full Name Short Name ® Abby

Save Hardware Profile  Load Hardware Profile Save&Exit  Cancel

Focus Lamp Attenuator

This feature plays the role of an anti-bleaching adjustment during autofocus.
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In this section, a lamp attenuator percent can be assigned for each filter used for focus to avoid
bleaching the tissue. The percent of attenuation is applied to the intensity value previously saved

for the acquisition channel.

@ Options

Application Settings . Files  F
Default F_\(perilm:nt selﬁllgs v Here you can assign a lamp attenuator percent for each filter used for focus.

Reflector Name Lamp Attenuator Percent

Scan Settings -
VIOLET - 390/22 Dich1 Emis1 Excil @,

i
Hardware Setfings

CYAN - 47534 Dich2 Emi: il

Confocal Device

®

5 ‘GREEN - 55528 Dich3 Em Excil {
Microscope

L

5 RED - 63128 Dich4 Emis4 Excil
Service

6.1.4.2. Microscope

Rename microscope elements: select an item then type desired new name.

Also, the position of the elements can be configured.

® Options

Application Settings Rename microscope elements:

Actions Rename Name Desired Name

Measurements TL Lamp Transmitted Light
Remember Sideport Changer
Default Experiment Settings ~ Reflectors
TL Shutter

Objectives

Preview

Storage
Confocal Dichroic Filters
SEDEsnE Confocal Spinning Disk
Scan Strategy Confocal Lamp Attenuator
Stitching Confocal Lamp Led Filters
Focus Autom. Excitation Wheel

Extended Focus Confocal Emission Filters

Hardware Settings

Confocal Device Rename microscope element names:

Microscope Rename Name

. Sideport Changer
Service

Actions
Licensing
Support
Reflectors

Scan Strategy
Focus

Speed

Camera Manager
Contrast Manager
Stage Manager
Load Settings

Save current microscope settings to be loaded on application startup:

Confocal Device
Save Current Settings

Save Hardware Profile  Load Hardware Profile Save & Exit Cancel

Rename microscope element names:
Re e MName
= Condenser Front Lens
Mame Desired Name

Swung Out |

Swung In

Tube S
Light Path Control

Camera Port
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6.1.5. Service

This section is only available if logged in as Service. It contains fine tuning settings for

TissueFAXS and its hardware.

6.1.5.1. Service Actions

T Options

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

0x, Unknown,0,0um =
2.5x, Air,0.075,9500pm

10x, Air,0.3,5600pm

20x, Air,0.5,2050pm

Actions
Calibration

Licensing

Please select the objective to be used during calibration

Support

Reflectors 1: EC Plan-Neofluar 2.5x/0.075 [Ma:2.5;Ap:0.075;Im:Air;Co:BrightField,... ~
Scan Strategy e

iche
Focus

Speed Build Cache: | During acquisition v

Camera Manager Use default cache action for regions without cache

Contet Manager Default Cache Action: | Build Cache v
Load Settings
Loader Shading Correction

Confocal Device Skip compute correction during acquisition

Image Viewer

Max Zoom Percent: | 200 S

Save Hardware Profile  Load Hardware Profile Save & Exit Cancel

Safety distance

Safety 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.

When moving between slides or when switching between objectives, the stage will be moved to

a safe distance.

Note: By default, for any objective with magnification higher than 20x, TissueFAXS SL will lower
the stage to the safe distance. For the rest of the objectives, this behaviour may be customized
in the dialog shown below. Usually, this behaviour is enabled 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.
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Calibration

This is a safety that should be accessed after installing TissueFAXS SL to choose a safe objective
for calibration. This choice means that the application is helping to avoid possible 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 is selected for calibration, TissueFAXS SL will

send a warning message before performing the calibration.

Cache

The image cache consists of scaled-down acquired images. It is used to speed up the display of
large regions and decrease the memory requirements for this operation. If no cache is built,
image viewing is available for large regions from a minimum zoom level and fits only a few FOVs

displayed at the same time.

Note: Other operations like export and analysis are not affected in any way by the presence or

lack of the cache.

Building the cache:

e The cache can be built by choosing one of the options from the Build Cache dropdown

box (please see image bellow)

Cache

Build Cache: | During acquisition %

Never
During acquisition
Default C After acquisition

Use defau

e Never: The cache will not be built during acquisition. This will slightly decrease
acquisition time. The decrease will only be noticeable with regions larger than

1000FOVS.

e During acquisition: As each FOV is acquired it is processed and smaller versions are
created. Larger regions might increase the total acquisition time. The GUI will respond

slower if the region is opened.
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e 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. This will increase the

acquisition time by 10 to 15 percent.

e The cache can also be built when opening a region, if TissueFAXS - Tools - Options >
Actions - Use default cache action for regions without cache is checked and Build

Cache is set for Default Cache actions.

Notes:

- If Use default cache action for regions without cache is not checked, TissueFAXS SL will ask if

you wish to build it when opening a region without cache.

- 16-bit mode available for building cache.

6.1.5.2. Licensing

Renew License

Save license file...

Load license file...

NOTE: In order to renew the license, you must save the file and send it to the distributor or support team.
After receving the new file, you have to load it to complete the operation.

Actions
Licensing
Support
Reflectors
Scan Strategy
Focus

Speed

Camera Manager

Contrast Manager

Load Settings
Loader

Confocal Device

Save Hardware Profile  Load Hardware Profile Save & Exit Cancel

The TissueFAXS license can be renewed in the Licensing dialog by following these steps:

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

Notes:

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

authorized distributors.

- Licensing feature is only available if logged in as service.

6.1.5.3. Support

As with any software application, occasional errors may be encountered during the use of
TissueFAXS, The Support section was designed to help in situations requiring assistance and

answers to TissueFAXS-related questions.

From Address:

Submit Options.

Support Address:
Actions
Licensing SMTP Server.
Support
mail.tissuegnostics-ro.com:587
Reflectors
Scan Strategy
Focus Auto Save Report
Speed

Test Connection Submit Report  Generate Exception...
Camera Manager

Contrast Manager Open Reports Folder

Load Settings
Send Saved Reports
Loader

Confocal Device

Save Hardware Profile  Load Hardware Profile Save & Exit Cancel

Enter the following information for dynamic error reporting:

e 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).
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Use Submit Command: check this to access an external executable file that will send the files to

a server.

Auto Save Report: check this option to save the log files on the hard drive, whether or not the

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

Submit Report will help send an email containing your questions or problems regarding
TissueFAXS. Beside the information typed 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.

Report description:
Demo

Report details:

V| 1agree
Send Report

Generate exception is used to simulate an error to test if sending emails with the specified

settings works.

Generated test exception
Error detail

ion: TissueFAXS
0.128

ild.160101.0800)
Build.160101.08!

Send Error. Hide Details <
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e Error description: is a short description of the error.

e Error detail: is 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.

6.1.5.4. Service Reflectors

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

marker in the final image.

LED Lamp Configuration

Here you can configure LED Lamp led modules: name, color, and wavelength.

@ Options
Application Settings ~ ) r LED/Reflector Configuration  Multispectral Configuration

Actions Here you can configure the lamp LED modules:

Measurements

Position  Name Color Wave Length Wave Length FWHM

0 VIOLET [ #FFEES2EE

Remember

Default Experiment Settings ~
BLUE [ Blue
Preview
Reflectors CYAN [ #FFOOFFFF

Storage 3 TEAL [ #FF008080

Scan Settings A GREEN [ Green
Scan Strategy 5 YELLOW W Yellow
Stitching
Focus RED L
Extended Focus 7 RED68O [ parkRed
Hardware Settings
Microscope

Service

Actions
Licensing

Support
Reflectors

Scan Strategy
Focus

Speed

Camera Manager
Contrast Manager
Load Settings

Loader

Save Hardware Profile  Load Hardware Profile Save &Exit Cancel
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LED/Reflector Configuration

In this section you can manage the LED/Reflector configurations for your system.

For TissueFAXS systems with FL lamps with multiple configurable light sources, such as X-Cite
XLED1 or Lumencor Spectra X and Spectra 3 lamps each independent LED has its own spectrum
and must be matched to a reflector from the microscope turret. An LED is considered a single

independent light source from the lamp.

@ Options

Application Settings A LEDLampConfiguration  LED/Reflector Configuration  Multispectral Configuration

Actions Reflector LED Module
Measurements 425 VIOLET - 380/22
Remember 510 CYAN - 475/28
Default Experiment Settings A 525 TEAL - 510/25
Previow 546 GREEN - 549/21
Reflactors 610 YELLOW - 585/35
655 RED - 637/12
720 RED680 - 680/10

Storage
Scan Settings
Scan Strategy
Stitching
Focus
Extended Focus
Hardware Settings
Microscope
Service
Actions
Licensing
Support
Reflectors
Scan Strategy
Focus
Speed
Camera Manager
Contrast Manager
Load Settings
Loader

Add Element Add All EditElement  Remove selected Remove All

Save Hardware Profile  Load Hardware Profile Save &Exit Cancel

Press Add Element to create a new Led/Reflector element. Select a reflector, an LED module,

choose a name for the new element, and then press OK to create.

@@ Add LED/Reflector Element

Reflector 425

LED Module | VIOLET - 390/22

Name DAPI

oK Cancel

Press Remove selected to remove selected element or press Remove all to remove all the

elements from the list.
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Multispectral Configuration (for Spectra systems only)

The Multispectral configurations for the system can be managed in this section.

@ Options

Application Settings LED Lamp Configuration  LED/Reflector Configuration

Here you can configure wavelengths settings for flters

Reflector Name. Wavelength Wavelength Range.
fenetitiey Transmission 420-120
Default Experiment Settings ~ DAPI 420-600
Preview 0520 500-600
Reflectors 0540 520 - 600
Storage 0570 560-630
Scan Settings A 0620 620 590- 660
0650 6! 630-710
Scan Strateg
0690 650-720
Focus

Extended Focus
Hardware Settings

Microscope
Service

Actions

Licensing

Support

Reflectors

Scan Strategy

Focus

Speed

Camera Manager
Loader
/| Wavelength range is editable by user

Save Hardware Profile  Load Hardware Profile Save &Exit Cancel

Focus Lamp Attenuator
This feature plays the role of an anti-bleaching adjustment during autofocus.

In this section, a user can assign a lamp attenuator percent for each filter used for focus in order
to avoid bleaching the tissue. The percent of attenuation is applied to the intensity value

previously saved for the acquisition channel.

@ Options

Application Settings A Reflectors

Actions :
Here you can assign a lamp attenuator percent for each filter used for focus.
Measurements
Reflector Name Lamp Attenuator Percent
Remember

DAPI
Default Experiment Settings ~

520
Preview e
Reflectors 0540
Storage o510
Scan Settings -
Scan Strategy
2 0650
Stitching
Focus 0690
Extended Focus
Hardware Settings
Microscope
Service

Actions

Reflectors

Scan Strategy
Focus

Speed

Camera Manager

Contrast Manager

Load Settings

Loader

Save Hardware Profile  Load Hardware Profile Save &Exit Cancel
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Note: First test to determine if there will be enough signal in images for an accurate focus.

6.1.5.5. Service Scan Strategy

@ Options
Application Settings v r Enhanced Focus  FocusPlane

Default Experiment Settings v e

Scan Settings Maxi s Fidelity of details (pixels)

Hardware Settings

Service

Actions Accept sharper images Accept blurred images High fidelity Low fidelity

/| Disable focus validator Load default settings

Reload Focus Settings
Scan Strategy

Parallel Compute F
7 rallel Comput

% ute focus n ads)
Speed Compute focu: allel (Number of threads)
Camera Manager - °

Contrast Manager K

Load Settings

Loader

Save Hardware Profile  Load Hardware Profile Save & Exit Cancel

Use software backlash correction: This feature helps to avoid certain errors that may occur when
changing the moving direction of the stage (caused by physical characteristics of the stage) during
normal TissueFAXS operation. It applies only to the XY axis of the stage. Using this feature to
improve he stage precision may increase the acquisition time as much as 30%. The backlash
correction should be used when the acquired images do not properly fit to each other. This option

should only be used with stages with low precision.

Note: If all the images and camera alignment have a stitch problem, you should check the FOV

calibration settings.

If software backlash is enabled you can configure on which axis needs to be applied and also on
which direction: i.e. for X axis when movement is done from right to left if option “Right to Left”

is checked or left to right if option is unchecked.

Acquisition Scan Strategy

Choose the type of scan strategy:

e Snake scan (will use the default scan strategy)
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e Scan right to left

e Scan left to right

Filter Sort Mode

Select the filter sort mode:

Normal: runs filters 1,2,3,4 then 4,3,2,1.

e Transmission optimized: normal sort but will select the closest transmission reflector.
e Best permutation: computes shortest path by checking all possible permutations.

e No sorting: will not sort the order of the filters, will run filters 1,2,3,4, then 1,2,3,4.

e Reverse no sorting: no sorting and reverse order 4,3,2,1 then 4,3,2,1.

Note: Important - Use only if instructed by TissueGnostics support team. Otherwise, leave

unchecked.

Use Enhanced Camera Mode: this feature, available on some cameras, will increase the data

transfer speed.

Maximum size for the image saving queue: can increase or decrease the number of images
enqueued for saving until the acquisition stops temporarily in order to allow image saving
process. When the queue is full, in TissueFAXS status bar you will get the message: "Saving

pending data". This usually happens on Z-Stack or multispectral acquisition.

Filter change delay: on some system, it is necessary to add a delay when filter changes from a
position to another, as the filter turret may introduce vibrations and cause images with motion

blur.

6.1.5.6. Service Focus

Focus Options
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@ Options

Application Settings
Default Experiment Settings v

Scan Settings Fidelity of details (pixels)

Accept blurred images High fidelity Low fidelity

Load default settings

le  Load Hardware Profile

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 correctly. 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.

e Disable focus validator: 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 only

be used as a last resort when the sample has a very low contrast.

e 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). Therefore, this parameter

should be increased when using samples of a lower contrast.
¢ Fidelity of details (pixels): size of relevant details. If set to a minimum (3), then the

finest details will be searched and will make a difference in the validator score. If you set
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to a higher value, then only rough elements will count in computing the score. However,
this depends on the images being processed. Most of the time, the default value should

provide good results.
e Use 16 bit.

e Load default settings, if pressed, will restore the default values for Maximum allowed

score and Fidelity of details.

Parallel Compute Focus Measure

While focusing, captured images can be processed in parallel if Compute focus measure in

parallel is checked.

The number of threads is configurable.

Note: This option can improve focus speed but it depends on the exposure time, camera speed

and selected focus algorithm.

Enhanced Focus

Focus Options Enhanced Focus Focus Plane

Enhanced Camera Mode

V| Use Enhanced Camera Mode Enable this for faster focus. Not available for all cameras.

Focus Distance

Useful in case of small regions (maximum 9 FOVS) close to each other like wells or TMA Spots

Distance (um):

TIP: Use the measurement function on the slide to determine the distance

The options from Enhanced Focus tab will increase the speed of the focus. However, they are

available only on certain cameras.

Use Enhanced Camera Mode: will increase data transfer speed.

Refocus distance: allows the focus position distance to be specified, 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.
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Focus Plane

Focus Options Enhanced Focus Focus Plane

Compute Focus Plane

Focus Points Colliniarity

Max Source Points for Multiplication: |10 S

Colliniarity Score Degrees Threshold | 20

In the focus plane method, the focus on the tissue will be done at the beginning of the scan and

a focus plane will be computed using the resulting focus points.

The multi-plane focus calculates an “equilibration surface” over the entire tissue meaning each
FOV might have a slightly different focus compared to its neighbors. However, greater differences
between one focus group and a neighboring focus group will be avoided. This multi-plane focus
can also detect outliers and will skip them (not take them into consideration for the calculation
of the equilibration plane) if their distance from the average is above a certain threshold.
The multi-plane focus is still based on the “focus group” strategy, i.e. the autofocus is done in a
matrix of 3x3, or 5x5, or 7x7 FOV — as always, However, all focus points are acquired BEFORE the
actual scanning starts. Each FOV might have a slightly different focus. Focal changes across a
sample will then lead to a continuous change of the focus position from FOV to FOV rather than

sudden larger changes.

Focus Plane Type: you can select various focus plane types from the dropdown menu. Normal
Coefficients represents the average equilibration plane and is the default option. The other types
(Range Nearest Neighbors, Range Linear, Range Plane, Inverse Distance Weight, Range Inverse
Distance Weight, and Delaunay Triangulation) are based on the two parameters in calculation

the Z position for each inlier focus point.

Range on XY Axes is a value in microns which is the maximum radius from the XY position of the
FOV of an area around it in which you find the focus points used for computing the Z value of the

FOV (e.g., a mean of the Z from the focus points in the range will give the final Z value for a FOV).
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Distance raise to power exponent designates what type of weight will have each focus point in
computing the Z value for an FOV. As in the previous example, using the mean of Z’s in computing
the FOV’s Z, with a weight of 1, the computation is linear. If a weight of 2 is used, the weight for
each focus point Z will be distance”2 (distance from FOV to focus point raised to the power of 2).
Closer focus points will have a higher weight than normal. The allowed values for this are from 1

to 5.

Focus points collinearity

Check if the generated focus points are colinear on their (x, y) positions; in this case, a focus
plane cannot be properly generated, so this will be treated as a special case.
e Max Source Points for Multiplication: check if focus points are colinear only if the

number of focus points is below this max value;

e Collinearity Score Degrees Threshold: a collinearity score for the focus points list is
computed as the average angle between all points; this will be a value in degrees in the
interval [0-90]; the lower the value is, the closer to colinear the focus points are, the
higher the score is the better; a score below the parameter will flag the focus points list

as a special case (colinear points).

6.1.5.7. Speed

The speed of stage movement during acquisition can be adjusted in the speed dialog. These
settings do not affect the joystick speed settings. If working with well plates or cell cultures in

general, consider reducing speed values (to avoid disturbing the content).

Also, high speed values can affect acquisition quality for 20x objectives or higher, because of the

vibrations that might be generated.

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

Actions
Licensing
Support
Reflectors Delay Movement(ms)
Scan Strategy XY Axis
Focus

Speed

Camera Manager

Contrast Manager

Confocal Device

Save Hardware Profile Load Hardware Profile Save &Exit Cancel

Delay Movements: a delay interval between a stage movement and the next image capturing

can be set after each stage movement to avoid capturing motion blurs.

6.1.5.8. Camera Manager

This option enables adding or removing a camera from the list of the cameras connected to the

computer. It also helps with setting the current camera See Chapter Cameras for more details.

6.1.5.9. Contrast Manager

The Contrast Manager is a feature of the software that automatically adapts the contrast method

of the microscope based on the type of experiment being conducted.

v | Contrast Manager: | Smart

Actions
Licensing
Support
Reflectors
Scan Strategy
Focus

Speed

Camera Manager

Contrast Manager
Load Settings
Loader

Confocal Device

Save Hardware Profile  Load Hardware Profile Save & Exit
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The Contrast Manager has three options available in the dropdown menus:

Contrast Manager:

v Turn off Contras Default

Smart

This setting applies | Off

-Confocal Tis
-Default T nrmeee lhe microscope.
-Smart TissueFAXS will set the contrast method according to the type of experiment.
-Off TissueFAXS will disable the Contrast Manager of the microscope.

Confocal » confocal device.

Confocal: TissueFAXS will set the contrast method according to the confocal device.

e Default: TissueFAXS will not try to set the contrast method of the microscope. For
optimal results, manually setting the contrast method on the microscope is

recommended.

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 do not return the desired results.

e Turn off Contrast Manager on fluorescence projects: disables the Contrast manager of

the microscope only for fluorescence projects.

Notes:

- If the contrast method is not available for the microscope, it will revert to brightfield.

- For a detailed view over contrast manager and contrast method, please consult the

microscope operating manual.

6.1.5.10. Load Settings
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Load Settings From Another Folder
Load Settings..

NOTE: This option willl allow you to migrate settings from an older version of the application.

Backup Of Configuration Files

Actions
Licensing
Support
Reflectors

Scan Strategy
Focus

Speed

Camera Manager
Contrast Manager
Load Settings
Loader

Confocal Device

Save Hardware Profile  Load Hardware Profile Save & Exit Cancel

The user can use this feature to load the settings from the previous version of the software.

Press the Load Settings... button and a browse window will open for selecting the desired file(s).

Once the file(s) are selected, press the Update configuration files button to complete the update.

T) Migrate TissueFAXS configuration files

k< please select > Browse

Update configuration files

Backup of Configuration Files: pressing this button will perform a backup for all current

configuration files and display a message box with the storage details:

TissueFAXS X

The backup for configuration files is complete! The configuration files are saved to:
C:\TissueGnostics\TissueFAXS 8 SL\TissueFAXS 8.0.0.128 Bin Obfuscated\Backups
\TissueFAXS SL Confocal\BackupConfig 2024-05-16 13-35-54

Notes:

- Use the Load settings feature ONLY if instructed by TissueGnostics personnel or authorized

distributors.
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- Load settings feature is only available if logged as technician or administrator.

- After the update is finished, the application will close automatically.

6.1.5.11. Loader

The Loader dialog is meant to adjust the slide loader related settings:

1) Options
General Settings Speeds
V| Force insert at each calibration

Automatically validate visualized slides

Z Offset per slide
Back Slide: =

Front Slide:
Actions
Licensing
Support
Reflectors
Scan Strategy

Focus

Speed

Camera Manager
Contrast Manager
Load Settings
Loader

Confocal Device

Save Hardware Profile  Load Hardware Profile Save & Exit Cancel

General Settings

e Force insert at each calibration: if checked, after each calibration the slide detection
will be performed. TissueFAXS performs slide loader calibration only if not found on
the controller. However, if enabled, the insert (interrogation of the physically

available slides of the loader) is done even if found on the controller;
e Automatically validate visualized slides;

o Z offsets per slide: the slides in the gripper can have a Z offset represented by the
difference in focal position between the two slides. Adjust the values for the two

slides as needed. This should be set only for the SL 200.
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Speeds
In this section you can adjust various speeds and accelerations for stage and magazines.

These speeds and accelerations are only applied when loading/unloading slides.

General Settings Speeds
Load/Unload Slides Settings
XY Speed ) XY Acceleration i

Magazine Speed ) Magazine Acceleration i

Z Speed ) Z Acceleration

6.1.5.12. Service Confocal Device

Light Path

Select the camera used by the confocal device and the lamp.

® Options

Application Settings A Led/Filter Configuration
Actions Please select the camera used by the confocal device
Measurements
Remember

PCO.Edge USB /0

Lamp
Default Experiment Settings ~
Lumencor Spectra Gen3
Preview
Storage
Scan Settings.
Scan Strategy
Stitching
Focus
Extended Focus
Hardware Settings
Confocal Device
Microscope
Service
Actions
Licensing
Support
Reflectors
Scan Strategy
Focus
Speed
Camera Manager
Contrast Manager

Stage Manager

Load Settings
Confocal Device

Save Hardware Profile  Load Hardware Profile Save&Edt  Cancel

Select the camera used by the confocal device.

Led/Filter Configuration

Select the led/filter configuration.

Elements can be added one by one (Add Element) or all together (Add All).
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Light Path | Led/Filter Configuration

Dichroic Emission LED Module Name Abbreviation
» Dich1 Emis1 VIOLET -390/22  VIOLET - 390/22... FLED1

Dich2 Emis2 BLUE - 440/20 BLUE - 440/20 Di... FLED2

Dich3 Emis3 CYAN - 475/34 CYAN - 475/34D... FLED3

Move Down Add Element Add All EditElement Remove selected  Remove All

Elements can be added one by one (Add Element) or all together (Add All).

LED Module
Dichroic Wheel

Autom. Emission Wheel

Name

Abbreviation FLED4

Any element can be modified (Edit Element), individually selected elements can be removed
(Remove Selected), or all elements can be removed (Remove All).
6.1.5.13. Hardware Profile

The Hardware Profile section is in the lower part of the Options panel. A hardware profile is a
profile that will save most of the settings from the Options window, depending on a user's

requirements (e.g., depending on a sample's type).

Save Hardware Profile  Load Hardware Profile Save & Exit Cancel

To save a profile, press the Save Hardware Profile button. In the dialog that appears, enter a
name and (optional) description, then press the Save button. The newly created hardware profile

will be saved and ready for further use.
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Hardware Profile Info

Please type the name and the description for the profile

Name Service 2024-07-25 14-15

Description

Cancel

To load a previously created hardware profile, press the Load Hardware Profile button. In the
dialog that appears, select the desired profile from the dropdown list, then press the Load

button. The hardware profile will be loaded and ready to use.

@ Hardware Profiles

Service 2024-07-25 14-15

Description

Cancel

The hardware profile information can also be accessed when creating a new experiment, by

pressing Details button.

Detalls... Import defined regions

Comments:

Acquisition Ob

Acquisiti

Camera

Tissue
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7. TissueFAXS Tools

Access various TissueFAXS tools by going to TissueFAXS main menu -> Tools.

New From Current...

Open...

Save as Template...

Close

Experiment

Tools Options...

Configurations » | skin

Plugins * | calibration

Users *  Compute Objective Offsets...

Help Adjust Channel Offsets...

Exit Configure Focus Info..
Evaluate Focus Measures...
Configure OCR Label
Stage Configuration...

Dark Noise Subtraction

7.1. Skin

TissueFAXS has two visual appearances: dark and light (light will be implemented in the near

future). You can switch between the two with a click.

New From Current...

Open...

Save as Template...

Close

Experiment

Tools Options...
Configurations »  Skin

Plugins Calibration

Users Compute Objective Offsets...

Help Adjust Channel Offsets...

Exit Configure Focus Info...
Evaluate Focus Measures...
Configure OCR Label...
Stage Configuration...

Dark Noise Subtraction

Tests

7.2. Calibration

There are more options related to system calibration and hardware safety.
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New From Current..
Open...
Save as Template...
Close
Experiment
Tools Options...
Configurations » | skin
Plugins Calibration b Calibrate Field Of View..
Users Compute Objective Offsets... Calibrate Stage...
Help » | Adjust Channel Offsets.. Safety Distance per Objective...
Exit Configure Focus Info...
Evaluate Focus Measures...
Configure OCR Label...
Stage Configuration...
Dark Noise Subtraction

Tests

7.2.1. Calibrate Field of View

The camera calibration is a basic, but important operation when using TissueFAXS, because the
quality of the acquired images directly depends on it. It is therefore essential that calibration be

performed with maximum attention and particular care.

Calibrating the size of the Field of View for each objective from the Tools = Calibrate Field of

View... button is recommended.

Calibration
PL-DETACU-CYL-D7451 / 674002156 ~ | Automatic Calibration
Distance Calibration

Left 41474.168

Right | 41967

Width | 493.264

Bottom Height | 499,545

Stage Control

Etiit Speeds

Load Slide

Cancel

This dialog allows you to compute the size of the Field of View for the current objective.

There are three ways accomplish this task:

- manual calibration;
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- automatic calibration;

- distance calibration.

Notes:

- FOV calibration can only be performed when logged in as Administrator.

- For all FOV calibration methods, it is recommended to use a slide containing a more

prominent area, to make tracking easier.

- For optimal results, a calibration slide may be used (the calibration slide is mandatory for the

distance calibration method).

1. Manual FOV Calibration

e Choose a reference point on the sample. Make sure the whole object is in focus in order

to obtain a good evaluation of the reference;

e Move the reference point in the upper-right corner by using the software or hardware

joystick;

\‘ \— The reference point =4

is in the upper right
\ . corner

e Press Top, then Right;
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Calibration X

Camera: | PL-D674CU-CYL-07451 / 674002156 ~  Automatic Calibration

Objective: 20x, Air,0.5,2050pm Distance Calibration

- Lt [41474168

Right | 41967.432
Top 47717.028
Bottom | 48216.572
Width | 493.264

Bottom Height | 499.545

Stage Control

Edit Speeds

41720.8000 pm
47966.8000 | pm Load Slide

922.4800 | pm

Automatically compute jon for other objectives

Save & Exit Cancel

e Using the joystick, move the reference point from the upper-right corner to the lower-

left corner;

X 41984900 pm n
Y. 030 m 7 & oEp
2z 92370 pm v]
\\
| 4
| \
1 The reference point is
, in the lower left corner
) [
/ \
5
P

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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Calibration

Camera: PL-D674CU-CYL-07451 / 674002156 w  Automatic Calibration

Objective: 20x, Air,0.5,2050pm Distance Calibration

41474.168 pm
41967.432 pm
47717.028 pm
Bottom | 48216.572 pm
Width | 493.264 pm
Height | 499.545 pm

Stage Control

Edit Speeds
41720.8000  pm
47966.8000 pm Load Slide

922.4800 pm

Automatically compute calibration for other objectives

Save & Exit Cancel

Note: If the FOV size is already known, the Width and Height values can be entered in their

corresponding fields.

2. Automatic FOV Calibration

e Choose a reference point on the sample. Make sure the whole object is in focus in order

to obtain a good evaluation of the reference.

X: 96277100 pm
Y S6M2500 pm \
z: om0 pm

L[] - p. i 50 pm.

If using a calibration slide, place the center of the calibration slide on the live image as shown in

the figure below.
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SensorSaturaton: W 50 ym

Notes:

- To bring up the red cross (marking the center of the calibration slide) on the live image, use the

key combination Alt+C.

- Do not use images with repeating patterns! (For example, slides with fluorescence beads

might contain many similar objects and auto calibration will fail or return wrong results.)

- Ensure the speed of the stage is low for better movement precision!

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

determine the following:

e The correct flip settings. A prompt will appear if the current flip settings are wrong.

The image is wrongly flipped horizontally. Would you like ta change this?

e The angle that is formed when the camera is misaligned. Manually rotate the camera

and rerun the calibration to recheck this.

Note: The angle value should be around 0.01. Values higher than 0.09 will generate bad quality

of stitching.
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e The dimensions of the FOV.

Validate results

T4x550.422.

Do you wish to accept the computed values?

Notes:

- For best results, set the speed of the stage at a minimum value. When using other 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.

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

3. Distance Calibration

e Insert the calibration slide in an empty insert position;

e Choose the objective for which the calibration will be performed;

e Enable the live image, then focus and center the calibration slide on the live image;
e Access the calibration function: Tools -> Calibrate -> Calibrate Field of View....

e The Field of View Calibration control panel will appear:
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Calibration X

Camera: | PL-D674CU-CYL-07451 / 674002156 ¥ Automatic Calibration

Objective: 20x, Air,0.5,2050pm Distance Calibration

Left 41474.168
Right | 41967.432
Top 47717.028
Bottom | 48216.572
Width | 493.264

Bottom

Stage Control

B ‘ Edit Speeds w
u ~ 41720.8000 pm
K O)
E ) 47966.8000 pm

922.4800 | pm

Load Slide

Automatically compute calibration for other objectives

Save & Exit Cancel

e Now press the Distance Calibration button and the Distance Calibration panel will

appear.

e Draw aline between the two points for which the distance is known. Click in a desired
point to start drawing the line, then click again to determine the end of the line. In the
example, the squares on the calibration slides are 100mmX100mm. Use a distance as

large as possible to improve results;
e Specify the distance between the two selected points (the value must be in mm);

e Press the Compute button: FOV Width, FOV Height, Pixel size and FOV size ratio will

automatically be computed;

e Press the OK button to save the obtained values.

225



TissueFAXS 8
PRECISION THAT INSPIRES User Manual

Notes:

e Only the FOV values for the current objective have been calculated / recalculated this
far. To compute the FOV sizes for the rest of the objectives, repeat the steps for each
objective. For a quick (but less precise) setup, you can select the objective with the
medium magnification between your objectives, compute its FOV size and, before

pressing Save and Exit, select Automatically Compute calibration for other objectives.

e Changes can be discarded at any time by pressing the Cancel button.

Camera: PL-D674CU-CYL-07451 / 674002156 w | Automatic Calibration
Objective: 20x, Air,0.5,2050 Distance Calibration

Left 41474.168
Right | 41967.432
Top 47717.028
Bottom | 48216.572
Width | 493.264

Bottom Height | 499.545

Stage Control

Edit Speeds w
41720.8000 | pm
47966.8000 | pm Load Slide

922.4800 pm

7.2.2. Stage Calibration

The first step of an image acquisition is to calibrate the stage when starting the application. This
step may be skipped to simply view previously acquired images in TissueFAXS. If acquisition is
performed at a later time, there will be prompt to calibrate the stage.
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Stage calibration is important for acquiring high-quality stitched images, as well as protecting
the hardware components from physical damage. During calibration, the application finds the
hardware limits with extreme precision. The objectives and stage will move automatically as the

system measures the coordinates of the stage in relation to each objective (in nanometers).

Verify there are no slides in the gripper and the cassettes are in the upper limits.

To initiate the calibration procedure, press Continue.

TissueFAXS needs to calibrate your stage.
Please make sure that the slides are properly inserted (if any).

Continue Skip Exit

Notes:

- Slides will break if they are in the gripper before beginning the calibration process.

- If any slides are broken during a loader operation, it is important to remove all glass pieces

from the loader and the gripper to prevent further damage.

Please make sure there are no slides present on the scanning stage!

Cancel

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 20x.

Press Cancel calibration in order to select a different objective from Tools->Options-
>Actions->Calibration objective or

press OK to calibrate anyway (NOT RECOMENDED - physical damage to the objective,
stage or inserted slides might occur).
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e Press Cancel calibration, then go to TissueFAXS Main Menu - Tools - Options -
Service - Actions - Calibration in order to select another objective from the
dropdown list (see Chapter Service Actions ). At this point return to calibration process

from Tools = Calibration - Calibrate stage...

e Press OK to continue calibration.

Note: Please consider that if you continue the calibration as described above, you should 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 previous chapters.

7.2.3. Safety Distance per Objective

Safety distance

This option can be found in Options -> Service -> Actions.

Calibration

6: none

Save Hardware Profile  Load Hardware Profile

Safety 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.

When moving between slides or when switching between objectives, the stage will be moved to

a safe distance.
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Note: By default, for any objective with magnification higher than 20x, TissueFAXS SL will lower
the stage to the safe distance. For the rest of the objectives, this behavior may be customized in
the dialog shown below. Usually, this behavior is enabled 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.

Safety distance per objective

You can set a safety distance from the upper Z limit for each objective in order to avoid stage

collisions. Joystick control is available for an easier interaction.

none
EC Plan-Neofluar 2.5x/0.075
EC Plan-Neofiuar 10x/0.30

EC Plan-Neofluar 20x/0.50

EC Plan-Neofiuar 40x/0.75

EC Plan-Neofluar 100x/1.30 Oil

Stage Control

Edit Speeds
0.0000 pm
0.0000 pm

4000.0000 pm

Apply

7.3. Compute Objective Offsets

Usually, the objectives present on a microscope are not perfectly centred on the same point. To
avoid situations when acquisition images are slightly moved compared with the preview image

the objective offsets must be computed.

All TissueGnostics systems have this calibration done at delivery time and this function should
not be use unless instructed to do so by the support personnel. For best results, please use a

calibration slide in the next steps.

The first step is to select the reference objective. The recommended objective is 20x or, if not
available, an objective with a medium magnification. Press Next after the objective has been

selected.
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Compute Objectives Offsets

Reference objective

Please select an objective to be used as reference objective

EC Plan-Neofluar 20x/0.50 v

Pos Objective
Reference objective EC Plan-Neofluar 2.5x/0.075 =
EC Plan-Neofluar 10x/0.30
Please select an objective to be used as reference objective EC Plan-Neofluar 20x/0.50 reference
EC Plan-Neofluar 40x/0.75
EC Plan-Neofluar 100x/1.30 Oil

EC Plan-Neofluar 20x/0.50

Please consider a point on the stide to center it for each objective. This will be the reference
POt Cancel

Focus and center the reference point, then press Next.>

Cancel

Once this window appears, follow these steps:

Compute Objectives Offsets
Compute offsets for each objective
Focus and center the reference point and then press Compute for calculating the offsets for
current objective.

Then press Next objective.

1: EC Ptan-Neofluar 2.5x/0.075 Air

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 disabled. Click

the Next button and the following summary will appear:
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Compute Objectives Offsets

Objectives Offsets

Objective X Offset Y Offset
EC Plan-Neofluar 2.5x/0.0... 0.00

EC Plan-Neofluar 10x/0.3...

EC Plan-Neofluar 20x/0.5...

EC Plan-Neofluar 40x/0.7...

EC Plan-Neofluar 100x/1....

Finish Cancel

If there are values larger than 200 micrometres something went wrong. Check if the objectives

are properly inserted and then rerun this wizard.

Press Finish if the values are less than 200 micrometres. Preview a slide to check if the values are
correct (do not use existing previews), then define and acquire a small region. If the acquired

region matches with the preview, the wizard was successful.

7.4. Adjust Channel Offsets

In fluorescence experiments, there might be instances when the focus plane differs from

reflector to reflector. To work around this issue, use the Adjust Channel Offsets feature.

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

Adjust Channels Offsets

Reference channel

Adjust Channels Offsets

Please select a channel to be used as reference channel

Pos Channel

Reference channel

» Tran -
DAPI
FITC

Please select a channel to be used as reference channel

Focus then press Next

Texa

Or press [Skip] to manually adjust the offsets

Cancel

Next > Cancel
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After pressing the Next button, TissueFAXS will switch to the first reflector. Follow the on-
screen instructions.
Adjust Channels Offsets

Compute offsets for each channel

Focus and then press Compute for calculating the offsets for current channel.

Then press Next channel.

5: DAPI

Compute Next Channel

Back All Channels Set Cancel

After going through all the reflectors, press Next and the following summary will appear.

Adjust Channels Offsets

Channels Offsets

Reflector Focus Offset
Tran
DAPI
FITC

Texa

Back Finish Cancel

Review and press Finish to complete. To test the results, define a 1x1 region and check the images

on each channel to see it the images are in focus.

7.5. Configure Focus Info

Various focus configurations can be edited and stored. For details see Chapter Focus Settings
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Configure Focus Options
Objective | EC Plan-Neofluar 20x/0.50

Name Foc X Experiment Type 0 e Upper Offset Edit Selected
Autofocus - Default Default Default 1500

Brightfield - Quick Quick Brightfield 1500

Fluorescence - Quick Quick Fluorescence 1500 Evaluate Selected
Brightfield - Balanced Balanced Brightfield 1500

Fluorescence - Balanced Balanced Fluorescence 1500

Brightfield - Quality Quality Brightfield 1500

Fluorescence - Quality Quality Fluorescence 1500

In addition to the predefined focus options in the list, other focus options can be created using

Evaluate Focus Measures Tool (see Chapter Evaluate Focus Measures).

If pressing Evaluate Selected, then Evaluate Focus window will open, where a new measurement

can be done based on the current one.

Press Edit Selected to open the Edit Focus Measure Info dialog.

Name Brightfield - Quick
Experiment Type Focus Type
Lower Offser 1500 : Apply on all options
Upper Offser 1100 <
Set around current position

Stage Number Focus Algorithm Focus Crop

1 Tenengrad (Krotk...
2 Normalized GLV (...
3 Normalized GLV (...

Remove

In the Edit Focus Measure Info, the following configuration settings can be edited: name,

lower/upper offset, focus algorithm, focus crop, step, as well as remove selected focus option.

Check Apply on all options to apply the selected lower/upper offsets to all the existing focus

options.

Customizable focus interval

It is now possible to adjust SET FOCUS INTERVAL AROUND THIS POINT from the camera window

so that it does not overwrite a predefined focus info.
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When setting FOCUS INTERVAL AROUND THIS POINT, the user must select to overwrite

predefined focus info or store it under a new name.

e Change for current focus info: changes the range of the focus interval for the current

focus method.

T Set Focus Interval Around This Point

Objective | EC Plan-Neofluar 20x/0.50 New Focus Interval

Name Focus Type Experiment Type LowerOffset Upper Offset Edit Selected pper.Z Fositon: | 800

Default Default Default Lower Z Position: 1200
Brightfield - Quick Quick Brightfield

Action
Fluorescence - Quick Quick Fluorescence Evaluate Selected
Brightfield - Balanced Balanced Brightfield ® Change for current focus info
Fluorescence - Balanced Balanced Fluorescence Brightfield - Quality

Brightfield - Quality Quality Brightfield Change for all focus info on current objective

Fluorescence-Quality  Quality Fluorescence 7| Brightfield Fliorscmics
Create new focus info based on current focus info
Brightfield - Quality(1)

Override all focus intervals

e Change for all focus info on current objective: modifies the focus interval range for all

BF, FL focus measures.

X! Set Focus Interval Around This Point

Objective | EC Plan-Neofluar 20x/0.50 \ New Focus Interval

i Positi 8
Name Focus Type Experiment Type Lower Offset Upper Offset PRSLZECSO I €10

Default Default Default Lower Z Position: | 1200
Brightfield - Quick Quick Brightfield

Action
Fluorescence - Quick Quick Fluorescence
Brightfield - Balanced Balanced Brightfleld Change for current focus info
Fluorescence - Balanced  Balanced Fluorescence Brightfield - Quality
Brightfield - Quality Quality Brightfield @ change for all focus info on current objective
Fluorescence - Quality Quality Fluorescence | Brighthield |/ Fluorescence

Create new focus info based on current focus info
Brightfield - Quality(1)

Override all focus intervals

e Create new focus info based on current focus info: makes a copy for the current focus
measure with new focus ranges. Once created, it is set as the active measure default.

T SetFocus Interval Around This

Objective | EC Plan-Neofluar 20%/0.50 New Focus Interval

i
Name Focus Type Experiment Type Lower Offset Upper Ofiset Upper.Z Foct

Default Default Default Lower Z Posi
Brightfleld - Quick Quick Brightfield
Fluorescence - Quick Quick Fluorescence
Brightfleld - Balanced Balanced Brightfield

Fluorescence - Balanced Balanced Fluorescence Brightfield - Quality

Action

Change for eurrent foeus info

Brightfleld - Quality Quality Brightfield Change for all focus info on current objective

Fluorescence -Qualiey  Quallty Fluorescence 7 arighttield

/| Bsorescence
Create new focus info based on current focus info
Brighefield - Qu

Qverride all forus intervals

Cancel
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7.6. Evaluate Focus Measures

Evaluate Focus Measures Wizard will open to guide the user through all the focus stages.

The number of stages is variable. It depends on the objective magnification: a high magnification
objective will require more stages because of the small depth of field. Otherwise, a fine tuning of

the steps is necessary.

Example

1. Select configuration: choose a focus template, give a name to the new configuration,

press Set reference focus point, then press Next.

T} Evaluate Focus Measures

Select Configuration

Please specify a focus info to be used as template

B select Configuration

Focus Stage 1

Configuration Name:
Foaus Stage 2 20x, Air,0.5,2050um R
Focus Stage 3 Set reference focus point

Brightfield -

Save Configuration Fluorescence - Quick : xpel ype: | Brightfield v
Brightfield - Balanced
Fluorescence - Balanced
Brightfield - Quality

Fluorescence - Quality

Focus Crop

2. Focus Stage 1: the application automatically evaluates all the algorithms (focus

measures) for the current chosen stack of images in order to select the best focus
measure. The first stage will begin to capture images starting from the lower offset to
the upper offset with the step of focus step, specified in the current step. The focus step
size and the focus area percent can be modified manually, then press Evaluate. During
the evaluation, the duration for each algorithm will be calculated and possible errors
will be detected. The results will return as a list where focus measures will be ranked,
beginning with the best. If the automatic ranking is not correct, manually select a focus

measure from the list. When done, press Next.
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B! Evaluate Focus Measures

I GEd o f.::f::fafj:igwflc: facus measure algorithm should be used for focus stage 1
B Focus Stage 1
Focus Stage 2 FRasemars Fﬁ_“ﬁ EIEC 2| Do Selected Foous Measure: Focus Step Size(um): 50
Mormalized GLV (Santos97) 21.4589999999...
Focus Stage 3 Variance 21.4580999999..,
Absolute Central Moment (Shirvaikar2... = 21.4589999999...
Graylevel vaniance (Krotkov&6) 21.4585999999..,
Histogram entropy (Kratkovis) 214589999999,

Vanance of laplacian {(Pech2000) 21.4589999999..,

Normalized GLV [5antos37) Focus Area Percent(l: | 50 =

Save Configuration

Energy of laplacian 2a) 214

Squared gradient (Eskicioglu95) 21.4580999999...
BErenner's {Santos97) 21.4589999999...
Energy of gradient (Subbarac92a) 214

Spatial frequency (Eskicioglu95) 21.4589999999..,
Image contrast (Nanda2001) 21.4585999999..,
Modified Laplacian (Nayar89) 21.4589999999.,,
Tenengrad (KrotkovB6) 21.4589999999..,
Variance of Wav...{Yang2003} 21.4589999999...
Diagonal laplacian (Thelen2009) 21.4580999999...
Sum of Wavelet coeffs (Yang2003) 21.4589999999...
Helmli's mean method (Helmli2001) 21.458999999¢
Gaussian denvative (Geusebroek2000) 21.4588999999..,
Steerable filters {Minhas2009) 21.4585999999..,
DCT reduced energy ratio (Lee2009) 21.4589999999..,
DCT energy ratio (Shen2006) 21.4589999999.
Vollath's correlation (Santos97) -28.541000000...
Histogram range (Firestone@1) ~78.541000000...
Tenengrad variance (Pech2000) -78.541000000...
Thresholded gradient (Snatos97) -78.541000000...

Reference Z value: 971.460 G0 to reference paint Normalize Scores Evaluate

Next >

3. Focus Stage 2: follow the same procedure for Step 1.

Note: From stages 2 and higher, the lower offset and higher offset is approximated using the

previous stage focus step size.

Focus Stage 2
E e Ly Please evaluate which facus measure algorithm should be used for focus stage 2

Focus Stage 1
ocus Measure ocus Erm ~ | Dur -
Focis Stnne ;;‘;";;:‘aﬁnts e F-(C:‘:)o::)f];mouom Diatitn Selected Focus Measure: Focus Step Sizefum: 102
Focus Stage 3 Normalized GLV (Santos97) -0,0010000000... 4 Feces e percenee S
Variance -0.0010000000...
Histogram entropy (KrotkovB6) -0.0010000000...
Histogram range (Firestone91) -0.0010000000...
Absolute Central Moment (ShirvaikarZ... = -0.0010000000...
Variance of laplacian {Pech2000) -0.0010000000.
Vollath's correlation (Santos97) -0.0010000000...
Energy of laplacian {Subbarac92a) -0.0010000000...
Squared gradient (Eskicioglug5) -0.0010000000...
Energy of gradient {Subbarac92a) -0.0010000000.
Spatial frequency (Eskicioglug5) -0.0010000000...
Sum of Wavelet coeffs (Yang2003) -0.0010000000...
Image contrast {Nanda2001) -0.0010000000...
Tenengrad (Krotkov86) -0.0010000000...
Brenner’s (Santos97) -0.0010000000...
Thresholded gradient (Snatos97) -0.0010000000...
Tenengrad variance (Pech2000) -0.0010000000...

Save Configuration

Diagonal laplacian (Thelen2009)

Modified Laplacian (Nayar89)

Variance of Wav...{Yang2002) -0.0010000000...
Image Curvature (Helmli2001) -0.0010000000...
HP ~0.0010000000...
Helmli's mean method (Helmli2001) -0.0010000000.
Gaussian derivative (Geusebroek2000) -0.0010000000...

ence Z value: 971 i lize Scores
Steerable: fiters (Minhas2008) S OIREE00 Reference Z value: 971.460  Go to reference point Normalize Score: Evaluate

Next >
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4. Focus Stage 3: the same procedure for all remaining stages (the same the first two
steps).

T Evaluate Focus Measures

Focus Stage 3

elect Configuration

Focus Stage 1
Focus Er
-0.0010000000...
Focus Stage 3 No d GLV (Santos97) -0.0010000000.
Absolute Central Moment (Shirvaikar2... | -0.0010000000...
Graylevel variance (Krotkov86) -0.0010000000...
Image contrast (Nanda2001) -0.0010000000...
Spatial frequency (Eskicioglud5) ~0.0010000000...
Modified Laplacian (Nayar89) -0.0010000000...
Diagonal laplacian (Thelen2009) -0.0010000000...
Helmli's mean method (Helmli2001) -0.0010000000...
Gaussian derivative (Geusebroek2000) -0.0010000000...
Steerable filters (Minhas2009) -0.0010000000...
Variance of laplacian {(Pech2000) -1.0010000000...
Energy of laplacian {Subbarac92a) -1.0010000000...
Vollath's correlation (Santos97) -1.0010000000...
Squared gradient (Eskicioglu95) -1.0010000000...
Energy of gradient (Subbarac92a) -1.0010000000...
Tenengrad varial PechZ000) -1.0010000000...
Sum of Wa coeffs [Yang2003) -1.0010000000...
Brenner’ ntos97) ~1.0010000000...
Variance of Wav..{Yang2003} -1.0010000000.
Thresholded gradient (Snatos97) ~1.001000001
Tenengrad (KrotkovB6) -1.0010000000...
-1.0010000000...
-1.0010000000...
-1.0010000000.
-1.0010000000...

Focus Stage 2 Selected Focus Measure:

Save Configuration

0 Go to reference paint i Evaluate

5. Save Configuration:

e Copy current configuration for the remaining objectives: The newly-created focus
method will copy the focus settings (measures) for the other objectives from the initially

chosen focus template.

e Set as default focus measure: the newly-created focus method becomes the default

focus configuration and will be visible in Tools -> Options -> Scan Settings -> Focus.

e Press Finish.

é‘

Save Configuration

<Back Firish Cancel
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7.7. Slide Labels

Slide labels can be acquired in TissueFAXS. It is possible to adjust the acquisition settings

depending on particular situations on your slides labels.

Configure OCR Label
Configure OCR Label

Slide 8 v
Previous

Go to slide Label

Set to current slide

Set toall slides .
Setto current slide
Skip Label Capture

Use OCR Camera Set to all slides
Skip Label Capture

/| Use OCR Camera

@ No Rotation
Rotate 90
Rotate 180
Rotate 270

® LabelUp

Label Down

e First of all, select the slide where you want to acquire the label. You can navigate

between slides by using Previous/Next buttons.

e Press Go to slide label in order to move the current objective in the label area on the

slide.
e Set to current slide will set that label position to the current slide.
e Set to all slides will set that label position to all existing slides.
e Skip label capture: if checked, the label will not be acquired.

e In the Settings section, you can select the experiment type, the camera to be used and
the reflector for the label acquisition. To save current label acquisition settings, press

Add Settings.

Note: Settings can be adjusted directly on the live image.

Configure CCR Settings

Experiment: Brightfield
Camera: PCOEdge USB /0

Refiector: DAPE

Add Settings
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e Start label position: current label schema will be erased and you will be able to define a
new label area. Move the objective to a corner of the slide to begin defining the new
area. Press Start label position to begin defining the new label area. Now go in the
opposite corner of the label shape to finish drawing the label. To finalize the label

definition, press again Start label position.

Start Preview v Start Acquisition ¥

Configure OCR Label
Slide 1 v
Next
Go to slide Label
Set to current slide
Set to all slides
Skip Label Capture

Settings

Start label position

Save Cancel

Hover with the mouse over the acquired label to zoom the image for details.

| Hover here with the |
{ mouse to zoom the
label image
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e Draw label using mouse cursor: you can draw a label by pressing SHIFT from your

keyboard.

7.8. Dark Noise Subtraction

Only available for monochrome cameras, it allows subtracting a black level offset from 16-bit
images. This black level offset can be set manually or by computing it based on a set of dark

reference images (captured with no light and all shutters closed).

TissueFAXS

New...

New From Current...

Open...

Save as Template...

Close

Experiment

Tools Options...
Configurations Skin

Plugins Calibration

Users Compute Objective Offsets...

Help Adjust Channel Offsets...

Exit Configure Focus Info...
Evaluate Focus Measures...
Configure OCR Label...
Stage Configuration...

Dark Noise Subtraction ¥ v Enable Dark Noise Subtraction

Configure Dark Noise Subtraction...

The calibration implies closing all shutters and lights from the microscope. Then, press Calibrate

to compute the dark noise value.

This way, the further acquisitions will benefit of a dark noise subtraction, generating better

guality images.

Dark Moise Calibration

| Enable Dark Moise Subtraction Calibrate

Save Cancel
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8. TissueFAXS Manager

TissueFAXS Manager is the main operational center of the application. It contains a set of

menus and submenus where essential operation can be easily accessed.

The main menu can be accessed by clicking on TissueFAXS Start button.

New From Current...
Open...

Save as Template...
Close

Experiment

Tools

Configurations

Plugins
Users
Help

Exit

New: create a new experiment;
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New from current: create a new experiment from the current one;
Open: opens experiment;

Save as template: opens a browser where you can save current experiment settings as a

template, in a dedicated folder.

Close: closes current experiment.

Experiment: opens all experiment related features;
Tools: opens a menu with TissueFAXS essential tools;

Configurations: you can change TissueFAXS configuration using this option, without closing the
application. Please remember that the options displayed in this panel depend on your hardware

setup.

Select an existing TissueFAXS configuration:

New From Current...

Open...

Confocal
C

(ALM1,01,Z1)
fe loader

Save as Template...
Close

- CrestX Light V2.

Experiment

MultiSpectral

(ALM1,01,Z1)
de loader

Tools

Configurations Change Configuration

Plugins

Users

Help

- Tunable Filter

Exit

Plugins: from this control you can launch the analysis applications produced by TissueGnostics
(StrataQuest, HistoQuest, TissueQuest). The current TissueFAXS project will be opened for

analysis in any of the analysis applications.
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New From Current...

Open...

Save as Template...

Close

Experiment

Tools

Configurations

Plugins »  Analysis »  Launch HistoQuest...
Users Analysis * | Launch StrataQuest...

Help Analysis »

Exit

Users: opens users management section;

Help:

New From Current...
Open...

Save as Template...
Close

Experiment

Tools

Configurations

Plugins

Users

Help User Manual...

Exit Human Protein Atlas...

About TissueFAXS...

- User Manual: opens TissueFAXS user manual for detailed guidance.

- Human Protein Atlas: opens an online tool called Human Protein Atlas. This Atlas is an open

access resource for human proteins.
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e ——
HUMAN PROTEIN ATLAS*

SECTIONS  ABOUT  NEWS L

The open access resource for human proteins

Journey into the body

e I
> g ATLAS

=\

AN

- About TissueFAXS: provides information regarding your current TissueFAXS SL version.

TissueFAX
TISSUE CYTOMETER
Disclaimer

Exit: closes TissueFAXS application

8.1. Experiment Manager

This menu section contains a set of options specific for managing experiments.

New From Current...

Open...

Save as Template...

Close

Experiment New From Current...
Tools Save

Configurations Acquire

Plugins Preview selected slide

Users

Help Export

Exit Print
Print Preview
Image Compare Sets
Slide Manager

Properties...
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New from current: creates a new experiment that will inherit the settings of the current one.
You can browse for a storage folder and decide if you want to import existing regions or reset

slide names.

W New From Current Experiment
Name:
Slide M1 - A3

Storage Folder:
D:\TissueFAXS SL Projects

Import Regions

Create Cancel

Save: saves current settings within the experiment.

Acquire: main acquisition settings can be found here. For details, see Chapter Starting

Acquisition

New From Current...

Open...

Save as Template...

Close

Experiment New From Current...
Tools Save

Configurations Acquire Finish Acquisition...

Plugins Preview selected slide Acquire All...

Users Select Items to Acquire...
Help Export Preview & Acquire
Exit Print

Print Preview

Image Compare Sets

Slide Manager

Properties...

Preview selected slide: you can decide to preview selected slide or choose multiple slides. For

details see Chapter Starting a Preview.
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New From Current...
Open...
Save as Template...
Close
Experiment New From Current...
Tools Save
Configurations Acquire y
Plugins Preview selected slide P Preview selected slide
Users Preview multiple
Help Export
Exit Print
Print Preview
Image Compare Sets
Slide Manager

Properties...

FL experiment shading settings: this feature is available only for fluorescence experiments. It
allows selecting a correction image that will be used by default in future acquisitions. For

details see Chapter Illumination/Shading Correction.

Export: these export options are for all regions/FOVs/slide images/annotations from current

experiment. For details see Chapter Export Options

New From Current...

Open...

Save as Template...

Close

Experiment New From Current...
Tools Save

Configurations Acquire

Plugins Preview selected slide

Users FL Experiment Shading Setting...

Help Export Export Regions Overviews

Exit Print Export FOVs
Print Preview Export Slides Images
Image Compare Sets Export Annotations

Slide Manager

Properties...

Print: see Chapter Print Experiment.
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Print preview: see Chapter Print Experiment.

Image compare sets: see Chapter Images Compare Sets

Slide manager: this panel allows editing slide data, as shown below.

¥} Slide Manager

D Old Name New Name Included in acquisiti Content type Comment
1! Slide M1 - B1 v Generic

2 Slide M1 - Al v Generic

Cancel

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.
e The Content type column identifies each slide’s type.

e A comment to each slide can also be added by typing it into the Comment field of the

desired slide.

Properties: this panel resumes the essential properties of the current experiment.

T Experiment Properties

Name:

RB12P31408
Type:

FL Multi-Spectral Experiment
Type:

Automatically created

Storage Directory:

E\ \e [\Slide M2 - B1 Open Folder
Camera:

PCO Edge USB /0

Cancel

247

8



sSUEGNYSTICS Tissue!

PRECISION THAT INSPIRES User Manual

8.2. Slides Management

The Slide Manager is a feature that allows quick and simple access to the main slide settings. It

is located at the left side of the application.
All the slide positions of the stage are listed in the Slide Manager.

Acquired slides appear as images. Beneath each slide you can find a list of its regions, if any.

Slide 1

Region 001

Region 002

Region 003

If right clicking on any slide, a contextual menu will be displayed. It contains all the slide related

options and actions.

Preview selected slide

Capture Slide Label...

Acquire Slide 1...

Go To This Slide

Go To This Point

Select All

Label Up

Label Down

Export Slides Images...

Export this Slide Image with Regions...

Print...

Remove Regions

Remove Acquired Images
Propagate Slide 1 to Slide...
Export...

Plugins

Compute Stitch

Remove Channels
Run Spectral Unmixing

Save Channel Settings
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e Preview selected slide: makes a preview to selected slide;

e Capture slide label: select if the digital image will include or not the slide label;
e Acquire slide: acquires selected slide;

e Go to this slide: the objective goes to selected slide;

e Go to this point: the objective goes to selected point on a slide;

e Select all: selects all existing slides;

e Label up/Label down: select the position of the slide label;

e Export slides images: export preview images for selected slides. You can choose the
storage folder, output file type, file name, but also decide if you want to include on the

images the regions (if any) and the scale bar;

Export Slides Images

Please select slides: Save To Folder:

B (Select All) < please select > Browse  Open Folder
v Slide M1-B3

Please select the extension for the file:
tif

v/ Include regions irg
bmp
pPng

V| Scale bar

Color [IBlack v

Location: | BottomRight v

File Name:

Select All Clear selection Export  Cancel

Export this slide image with regions: export selected slide image with its regions;

e Print: see Chapter Print Experiment;

e Remove;

e Remove regions: all regions and groups from the selected slide will be removed;

e Remove acquired images: all images from existing regions on the slide will be removed;

e Propagate slide: propagates the regions existing on current slide on other slides (that you

manually select). The position of the propagated region(s) will be inherited;
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W Slides Selection

Slide M1 - A3

All |tems Cancel

e Export;

e Plugins;

e Compute stitch;

e Edit stitch settings;

e Remove channels;

e Run spectral unmixing;

e Save channel settings.

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, or the experiment itself. Some of the properties
displayed in the properties grid are editable, while others are read-only. Here, the user may
change/create names for slides, groups, and regions. The user can also choose to include/exclude

aregion in the acquisition process or determine if the region is already acquired.

. = arch

4 General
b Siz
¥ Position On Loader

Content type

Preview Image Height
Name

Type

Comment

Included in acquisition

Not Valid

HasReacquiredRegions

ReacquiredRegionsCount 0

Note: The content type of a slide cannot be set if the slide contains any regions or groups.
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4 General
»
Content type

TMA

Name Slide M1 - B1

Comment

Some of these properties are just informative, others can be modified.

In the lower part of the slides list, there is a tool box with display options:

e Display regions on slide

e Display only selected region on slide
e Show stage position target

e Show label on left

e Show properties

Slides Legend
Legend
" Selected Slide
Unselected Slide
| Validated Slide
' Reacquired Slide

5Slide under Objective

Region in Acquisition

Reacquired Region

Multispectral Region

8.3. Regions Management

TissueFAXS regions can be managed in more ways.

1. Using any region's contextual menu, which provides a consistent set of options:
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A\ Region 001
Acquire Region 001...

Region 014 Remove

Build Cache for Region 001
Clear Cache for Region 001

Remove Acquired Images

Export...

Plugins

Compute Stitch

Edit Stitch Settings

Apply Region Settings to Experiment

Remove Channels

e Acquire Region...: see Chapter Starting Acquisition;

e Remove: will remove selected region;

e Build/Clear Cache: builds/clears cache for selected region;

e Remove Acquired Images: deletes all the images from selected region;
e Propagate to Slide: propagate selected region to other slide(s);

e Export: see Chapter Export Options;

e Plugins: launch other TissueGnostics applications;

e Compute Stitch;

e Edit Stitch Settings;

e Apply Region Settings to Experiment;

Remove Channels.

2. Using the properties section located below the experiment tree-list. Here, you can see

details of selected region and change its name (also see Chapter Generic ROIs).
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o
o-

4 General
ime Regions

» Patient

1195

TimeLapseOptions

Name Region 001

Comment

Included in acquisition
Acquisition Misc
Stitch
Acquisition

ZStack Spectral Unmixing
ZStack

Spectral Unmixing

3. When scanning, when you can decide how the region will be scanned.

In scan mode for multi-spectral experiments, regions are scanned as normal FL regions using only

the peak wavelengths.

By default, the newly-created regions will be normal FL regions. If they need to be acquired as

MS, right click on the region and select Set as Multispectral region.

)\ Region 001

Region 014
Acquire Region 014...

Remove

Plugins

Set as Multispectral

9. TissueFAXS Hardware

9.1. Cameras

TissueFAXS supports the following cameras:

e PixeLINK cameras: select this type of camera for Brightfield imaging;
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e PCO cameras: select this type of camera for Fluorescent imaging;
e Hamamatsu Orca Flash 4: select this type of camera for Fluorescent imaging;

e Hamamatsu Fusion: select this type of camera for Fluorescent imaging.

9.1.1. Stage Control

The stage is the hardware component of the microscope that allows viewing the slides and their

content by moving on X, Y and Z axis.

This section helps accurately control the movement of the stage of the microscope.

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.

e Autofocus button: 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 the 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 will produce better results for difficult samples and

environments (e.g. samples with many tissue folds).

- Focus as Second Channel: the focus will be made on the second channel.

- Set Focus Interval Around this Point: opens a dialog where Upper and Lower Z Position values
can be modified manually. The new values can be applied to the current focus info, to all focus
info on current objective (for brightfield or fluorescence), or new focus info can be created based

on current focus info.
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T Set Focus Interval Around This Point

New Focus Interval

v

Focus

Force Full Focus

Focus as Second Channel

Set Focus Interval Around This Point

Edit Speeds

e Edit Speeds: this button adjusts the speed at which the stage is movingon 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 the
speeds have been adjusted, click the Done button to save them. To cancel, press Esc or
click elsewhere outside the popup. (To adjust the stage speed during acquisition, go to

Tools = Options = Scan Settings - Speed.)

Focus
Force Full Focus
Focus as Second Channel

Set Focus Interval Around This Point

Edit Speeds

You can also control the Z of the microscope manually, by using the mouse wheel on the live
image:

e Mouse wheel with a step of 50 micrometres

e Ctrl + mouse wheel with a step of 10 micrometres

e Alt + mouse wheel with a step of 1 micrometre

e Load: moves the stage down to the load position, to add or remove slides.

e Work: moves the stage up to the work position.
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Preview

Acquisition Setting
N g
Focus
Force Full Focus
Focus as Second Channel
Set Focus Interval Around This Point
Edit Speeds
Work

Load

Notes:

e These stage controls only work with a motorized focusing drive.

e When working with a TissueFAXS system, which uses an inverted microscope, the

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

9.1.2. Camera Controls

Camera Panel

The Camera Panel, one of the essential tools in TissueFAXS, contains the stage control, camera

controls, and a panel where camera parameters can be added and adjusted.

Camera Control

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

and adjust camera settings.
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Hamamatsu C15440-20UP S/N: 500143

wTarget  Captu

View live preview

When working with TissueFAXS, the live image preview can be enabled or disabled by using the

checkbox.

e To enable live preview check Live Image;

e To disable live preview uncheck Live Image.

Notes

e Any time you press the View button from the channel list, the Live Image will be

enabled.

e If the function Live Images is disabled during acquisition, the overall acquisition speed

will slightly increase.

Show Target

Press the Show Target button to display the target indicating the center of the image. This feature

is useful when computing objective offsets, verifying the accuracy of FOV calibration, etc.
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Show Loupe

Show Loupe feature offers a quick display of magnified areas of the live image. Press the Show

Loupe button, then hover the mouse over the live image to see magnified areas.

The loupe configuration panel can be accessed by right-clicking on the loupe image. The following

settings are available:

e Opacity: sets the opacity of the magnified image.
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T5) Configure Loupe

Opacity Size Location

Transparent Opaque

e Size: sets the size of the magnified image.

@) Configure Loupe

Opacity Size Location Zoom

Very small Small Medium i Very big

e Location: sets the location of the magnified image on the live image and also the

indentation (near/far the viewer’s edges).

1) Configure Loupe

Opacity Size Location Zoom

Indentation

Near
Location

Top left corner Top right corner

@ Bottom left corner Bottom right corner

e Zoom: sets the zoom level of the magnified image.

1) Configure Loupe

Opacity Size Location Zoom

e Show cursor on loupe
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It is possible to show a cursor/target on the loupe image. The option is available in the contextual

menu, as shown below.

e Freeze Position

Loupe on live camera image has an option to freeze position, instead of following the mouse

each time it moves.

When hovering with the mouse over the live image, press the Space bar on the keyboard in order

to freeze the loupe image while continuing to move the mouse over the image.

e Capture images (manual procedure)

Before manually capturing an image (without using the automatic acquisition feature of the
TissueFAXS software), choose a location and filename by pressing the Browse button. Next,

capture the image by pressing Capture button.

Note: If a desired filename 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 the filename C:\image.bmp is chosen, the new image
will automatically be saved as C:\image.bmp.If that filename already exists, the name will be

C:\image 001.bmp.
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Acquire Single FOV (manual procedure)

Acquiring a FOV means capturing one image (or with multi-color fluorescence - one image per
reflector). Reflectors can be found in the channels list in the Acquisition settings for the current
experiment. A current experiment must be 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.

Browse| ShowTarget Capture  Acquire v Measure

Clicking on the right side of the Acquire button will pop-up the following menu:

Acquire ¥  Measure

Acquire Current FOV

Advanced Options...
Pressing the Acquire button is the same as choosing Acquire Current FOV from the pop-up menu.

T5) Advanced Options For Acquiring Single FOV

Save To Folder:
Browse = Open Folder
FOV Name:
FOV Group Name: .. Counter: -> Sep.. Channel: Format:

Service 2024-04-24 13-46 F-Manual - 001 - [Filter] ~ tif(16bpp ¥

File Name Preview:

Service 2024-04-24 13-46 F-Manual-001-DAPI.tif 4 | Check Now!

Acquire

The Advanced Options can also be adjusted. At the first attempt to acquire, there will be a

prompt to go to the window shown above, with a request to enter the following information:

e The storage folder for the acquired images;

e FOV Group Name, which acts as a naming template for files to be acquired;
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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, the reflector name);

e Format of the graphics file.

Note: Filename Preview section contains the file or the list of files obtained after the acquisition
process. At any time, the Check Now button can be used to verify the validity of a filename in

the specified location (e.g., if the name is valid, if an existing folder has been specified, etc.).

Camera Profile

A Camera Profile represents a group of settings that can be saved for further use, making

different combinations of settings available for the acquisition process.

A profile implies a collection of camera-related settings, as well as a collection of microscope
settings such as, for example, TL lamp intensity (for Transmission) and UV lamp attenuator

settings (for Fluorescence channels).

Acquisition Settings

No settings are saved

E - Experiment Profile

Show gray value
Display pseudo-color

V| Show scale bar

v Display information on camera ...

e Save: the current camera settings can be saved for further use. A name and a short
description must be specified for each profile. A default name is already generated. It
contains the camera name and type, the objective magnification, and the reflector
selected on the microscope. However, the default name and information can be

modified.

e [f “Save as default channel profile” is checked, the settings from default channel profile

will automatically apply to the current filter and objective.
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If pressed, the Acquire Correction Image button will acquire the correction image for the

acquired images. For more details please see Chapter lllumination/Shading Correction.

Note: Acquire Correction Image button is only available for the Transmission channel.

T2} Camera Profile Info

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

Name Hamamatsu C15440-20UP S/N: 500143_20x_0.8_DAPI

Description

Camera Hamamatsu C15440-20UP S/N: 500143
Objective Plan-Apochromat 20x/0.8
Reflector DAPI
View Correction Image

Save as default camera profile Save Cancel

e Load: an existing camera profile can be selected from the list and loaded for a camera.

5} Camera Profiles

Select a profile to load

Hamamatsu C15440-20UP S/N: 500143 _20x_0.8_DAPI
Hamamatsu_20x_0.8_DAPI

Description

Camera
Objective

Reflector

Set as Default Profile Cancel

e Delete: if an existing camera profile is no longer needed, it can be deleted by selecting it

and then pressing the Delete button.

T5) Camera Profiles

Select a profile to delete

Hamamatsu C15440-20UP S/N: 500143_20x_0.8_DAPI
Hamamatsu_20x_0.8_DAPI

Description

Camera
Objective

Reflector

Set as Default Profile Delete Cancel
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By pressing this button, camera settings will be saved for the channel identified by current

objective and current reflector.

With these buttons. the live image can be moved exactly one field of view up/down or left/right

(only available after stage calibration).

Double-clicking on any point in the live image will center the image at that point.

TissueFAXS compatible cameras each have a set of settings allowing refining the image to

obtain optimal results.

Some of the settings are general for all the cameras, some are specific to certain cameras.

Below, you can find the settings for each camera, with images and explanations for the

parameters.
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Tisue

PO petection

Acapisivon
20x

[o—

Ao R0l

Bowse| ShowTwger Capure | A

Hamamatsu Camera

Hamarmatsu C15440-20UP S/N: 500143
Tissue

Predew  petection

Acquisition  Viewer

Acquisition Settings 20x~ @D

Current settings aresaved v /°

+ - BoerimentProfile v
Exposure Time (10.00ms)

Autoon RO

Camera Additional Settings
Show gray value
Display pseudo-color
W Show scale bar
V] Display information on camera
Lower / Upper Sensitivity Threshol

0 65535

1522 Auo tve 13208

Image Crop (T=250, L=250, R=250, B=250)

Flp (H=False, V=False)
Resolution (2304 x 2304)
Live Image Gamma

Binning (Binning, None)

W Live Image
Browse| ShowTarget | Capture  Acquire v  Measure

Show Loupe s
[ Show Loup Camera Microscope
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PixeLink Camera

X: 99690.700 pm
Y: 56125500 pm
Z: 940130 pm

You can add or remove camera settings from the Camera panel by accessing Customize Layout

section (press E:).

Exposure Time (10.00ms)
WhiteBalance (R=102, G=100, B=102)
Lower / Upper Sensitivity Threshold (83,18011)
Camera Additional Settings
Resolution (2560 x 2160)
Image Crop (T=0, L=0, R=0, B=0)
Binning (Default, 1X1)
Microscope

Focus

Camera Main Settings

e Exposure time

Exposure Time: controls the amount of time available to the sensor for collecting light to form

an image.
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Note: Due to the large value (10000) allowed for exposure time for monochrome cameras, this
control starts with the maximum value of 500 to increase usability. If a higher exposure time is

required, right click on this control and access the Maximum menu.

Exposure Time (10.00ms) Exposure Time (10.00ms)
i

Step...

Auto on ROI Maximum... Lk

Old value: | 0.1 Old value: | 500

(0]4 Cancel Ok Cancel

e White Balance (Color camera only)

White balance 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). Press Auto to balance the colors.
When the transmitted light is not white, White Balance can be used to correct the hue of the

light to obtain the reference white light.

White Balance (R=178, G=100, B=134) -

Red: [ ] 178.00

Green: 100.00

Blue: 134.00

800.00

Auto on ROI

e Lower/Upper Sensitivity Threshold (Monochrome camera only)

Specifies the interval that will be scaled to 256 gray levels for display.

e Lower Sensitivity Threshold: by increasing this parameter, the low intensities (like

background) in the image will be lost.

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

- To manually adjust these parameters, they should be set 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 Sensitivity Threshold (1759,23398

Auto v

Auto

Advanced Options...

65535
Auto Scale histogram

Live 23398
Logarithmic histogram scale

These parameters can be automatically adjusted by pressing the Auto button.

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

R 2

Detect Lower/Upper Limit Parameters:
UnderSaturation Percent Saturation Percent

0.00

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 pixels, 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.

Camera Additional Settings
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For color cameras

Camera Additional Settings

Show RGB
v Show scale bar

v Display information on camera

- Show RGB

- Show scalebar

- Display information on camera

R

Detect High Background Parameter: Detect Saturation Parameter:
UnderSaturation Value Saturation Value

245.00

Cancel

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

considered undersaturated.

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

For monochrome cameras

Camera Additional Settings

Show gray value
Display pseudo-color

V| Show scale bar

v | Display information on camera

- Show gray value

- Display pseudo-color: for the fluorescence gray scale images, this parameter emulates

the way they can be seen through the ocular, using the color of the reflector in use.

- Show scale bar
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- Display information on camera: displays the histogram, saturation, and high

background indicators on the live image.

Warning: The camera settings described below should be modified only if advised by
TissueGnostics personnel, in order to avoid failures in the scanning process caused by

unappropriated values of the parameters.

e Resolution

Resolution (2304 x 2304)

e Image Crop

Allows adjusting the display of the image of the viewer by cropping it according to the needs of

the operation. The crop area can be displayed by checking/unchecking Show Crop Area.

Image Crop (No Crop)

Show Crop Area

Top: 0 Bottom: 0
Left: 0 Right: (0]
Width: 2304 Height: 2304

To adjust the crop area (in pixels), press the "..." button and set a value for Top, Left, Right, and

Bottom.

Image Crop (T=250, L=250, R=250, B=250)

V| Show Crop Area | ...

Top: Title
Left:

Width:

Flip (H
Resolu
Live Im

Binning

Reflect

e

Bottom:
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e Binning
Is used 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

reduced.

Binning (Binning, None)

Reflectors (DAPI)

Other Camera Settings

e Flip

Used to flip the captured image. This parameter can 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 can automatically

set this parameter to its correct value.

Flip (H=False, V=False)

Horizontal Vertical

e Rotate Image

Used to rotate the captured image. Use this when the camera is placed in a 90/180/270 degree

position in relation to the stage.

Rotate Image (0)

® None
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e Gain
Artificially adjusts the intensity of pixels (through software multiplication of pixel values).
Gain (dB)

I
0

Default Auto

e Pixel Addressing

Decreases the size of the captured image and the time needed for the capture operation. This

will increase overall acquisition speed, but the image quality will be reduced.

e Frame rate

The maximum number of images captured per second.

e Color Temperature

Similar to white balance, it makes the picture look colder or warmer.

Color Temperature (K)

e Pixel Format

Used when transferring images from the camera (only experts in imaging should change the

settings).

Pixel Format

e Resolution

Represents the size (in pixels) of the captured images.
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Resolution (2304 x 2304)

e Gamma

Adjusts the contrast of the image. This can be used to highlight the differences between the

light and dark areas or to minimize these differences.

Live Image Gamma

Default

e |mage Format

Allows selecting the image format used for the transfer.

Notes:

- Image format is not supported by all cameras.

- This parameter should only be modified at the direction of the support team.

e Sensor saturation

This set of parameters has no effect on the final images. The sensor is used to warn of possible
oversaturation of images which might have a negative effect on the illumination correction

process. The two parameters are:

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

turns red), this value can be increased so the sensor will 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. Consider increasing this value when working with samples with many bright areas.
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9.1.4. Adding and Removing Camera

Adding Cameras

Use these steps to add a compatible camera:

e From TissueFAXS - Tools menu, select Options... to open the Options dialog box.

e In the Options dialog, choose Hardware Settings > Camera Manager.

(@ Options
Application Settings

Default Experiment Settings ~
PCO.Edge U
PL-D67ACU-CYL-07451 [ 674002156

Frames to wait for acquisition Camera adapter magrification

Scan Settings

Hardware Settings

8l 1
Service

Actions

Licensing
Support

Scan Strategy
Focus

Speed

Camera Manager
Contrast Manager
Stage Manager
Load Settings

Save Hardware Profile.  Load Hardware Profile SaveRExit  Cancel

e Press the 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

Avallable System Cameras
Hamamatsu Cameras
Andor Cameras
Baumer Cameras
PixeLINK Cameras

v PCO Cameras
PCO.Edge USB /0

Vendor: PCO
Model: PCO.Edge USB
Board: 0

Reload K Cancel
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e Inthe System Cameras dialog, select the desired camera and press OK. If the camera is

not listed there, you can press Reload to rescan for connected cameras.

Note: A camera already used in TissueFAXS may not be listed, even if you press Reload.

e Now, the selected camera should appear 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

working with cell culture dishes.

Note: It is recommended to set a certain delay for stage movements and set Frames to wait to

0.

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 incorrect in TissueFAXS, the total magnification of the experiment will be

incorrect.

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

Change Default Camera

The camera can be changed at any time by following these steps:

From TissueFAXS - Tools menu, select Options... to open the Options dialog box;

In the Options dialog. choose Hardware Settings -> Camera Manager;

Select the desired camera from the combo box.

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

Operations with Current Camera

The camera that is currently in use allows the following actions:

e Enable or disable the live image for the current camera (depending on what is being

worked on, seeing the live image may or may not be desired);
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e Capture an image with the current camera (the main purpose when using the camera);

e Adjust the settings for the current camera (to obtain the desired results —in preview or

image acquisition — camera settings can be adjusted continually).
Remove Camera
The camera can be changed at any time by following these steps:

e From TissueFAXS - Tools menu, select Options... to open the Options dialog box;
e In the Options dialog, choose Hardware Settings > Camera Manager;

e Select the camera from the combo box and press the Remove camera button.

Note: If the camera is not present in the combo box, its removal is not necessary.

9.2. Microscope Controls

9.2.1. Objectives

The Objectives panel displays the objectives available in the microscope’s Objective Turret.

The first listed missing objective is displayed as Ox. The rest of the missing objectives are not

displayed.

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

selected one.

The objective in use is always shown in yellow.

Safety distance per objective
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This option can be found in TissueFAXS main menu -> Tools -> Safety distance per objective.

The Safety Distance value can be modified for each existing objective in the Safety Distance per

Objective dialog. A safe distance from the Z upper limit of the microscope can be set for each

objective to avoid stage collisions.

Tissue!

New...

New From Current...

Open...

Save as Template...

Close

Experiment

Tools Options...

Configurations Skin
Plugins Calibration Calibrate Field Of View...
Users Compute Objective Offsets... Calibrate Stage...
Help Adjust Channel Offsets...
Exit Configure Focus Info...
Evaluate Focus Measures...
Configure OCR Label...
Stage Configuration...

Dark Noise Subtraction

Tests

9.2.2. Reflectors

Safety Distance per Objective...

Objective ¥ Safety Distance(pm)

none
EC Plan-Neofluar 2.5x/0.075
EC Plan-Neofluar 10x/0.30

EC Plan-Neofluar 20x/0.50

EC Plan-Neofluar 40x/0.75

EC Plan-Neofluar 100x/1.30 Oil

Stage Control

Edit Speeds
0.0000 pm
0.0000 pm

4000.0000  pm

Apply

For each objective you can set a safety distance from the upper Z limit in order to avoid
stage collisions.

Work

Load v

Load Slide

The Reflectors panel displays all the reflectors available in the microscope’s Reflector Turret.

The first listed empty position in the reflector turret is 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.

The reflector in use is always surrounded by a yellow rectangle.
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The RL Shutter is also present here.

e For the X-cite 120PC Lamp (arc lamp): RL Shutter is used to block or unblock the light coming
from RL lamp. This way, the light maintains the same intensity.
e For lamps with multiple light sources (for example LEDs): RL Shutter is used for on/off cycles

to increase the lifetime of the lamp.
Edit Reflectors

Good management of the reflectors will produce better quality in acquired images and will later

assist with image analysis.

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

-
m Edit Name gs

[] No color Edit Color ’
Theme Colors

ERCEENEEN

i

Standard Colors
mim) | | =] m

@ More Colors..

e Edit Name - change the Full Name, the Short Name, and the Abbreviation (max. 4
characters) for the selected reflector. A short description can be written for the reflector

as well.

e Edit color - change the color of the selected reflector.

?4

Full Name: DAPI
Short Name: DAPI

Abbreviation DAPI

Description: DAPI
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You can choose the displayed names for the reflectors in the application by going to TissueFAXS

main menu ->Tools - Options... - Reflectors.

9.2.3. Lamps

TL Lamp

Use the light switch icon to turn on/off the TL Lamp. The current state of the TL Lamp is
displayed (On/Off) to the right of the switch.

& o A“

e Check the 3200K check box to turn on the color temperature of the TL Lamp directly to
3200K.

e The color temperature can only be set for halogen lamps. This checkbox has no

relevance for white-light LED.
e Adjust the light intensity by moving the slider.

e Thereis a small delay between changing a value on the control and the actual response
of the lamp. For instance, when the lamp is turned on, it takes some time before it

reaches the luminosity corresponding to the control value.
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RL Shutter for reflected light

RL Shutter

e Forthe X-cite 120PC Lamp (arc lamp): RL Shutter is used to block or unblock the light

coming from RL lamp. This way, the light maintains the same intensity.

e Forlamps with multiple light sources (for example LEDs): RL Shutter is used for on/off

cycles to increase the lifetime of the lamp.

Condenser Front Lens

Condenser Front Lens (Swung In)

Swung Out

Use the control to swing in or swing out the 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. The front lens is needed for
concentrating the light onto the field of view for objective lens magnification factors higher

than 10x in transmitted light.

Tube Shutter

Tube Shutter (Close)

Tube Shutter control is used for opening and closing the eyepiece shutter. This setting in

available only in the upright motorized microscopes (Axio Imager Z1, Z2).

Confocal Lamp Shutter

Confocal Lamp Shutter is used to block or unblock the light coming from the LED lamp.
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Reflectors (VIOLET - 390/22 Dich1 Emis1 Excil) o3

\Z_
D

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 produce bad results.

White Light Attenuator (optional component)

Adjusts the transmission light intensity using some filters

Fluorescence Attenuator (optional component)

Adjusts the reflected light intensity using some filters.

FL Lamp Attenuator (0)

Confocal Lamp Attenuator

Use the slider to adjust the Confocal Lamp attenuator.

Confocal Lamp Attenuator (40)

’7—

Confocal Disk

The Confocal Device: pattern configurations are available, depending on the confocal device

configuration.

- Double pattern disk 10mm x 10mm FOV each pattern for CCD (40pm and 70 um).

- Single pattern disk 22mm FOV for large format sCMOS (60 pum).
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Confocal Spinning Disk

Disk
& Jrfeom

Sideport Changer

This is used to specify to which port (observation, rear port 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.

Sideport Changer (100% L)

100% L

9.2.4. Condenser

Condenser

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

Condenser (Bright Field)

Bright Field ~

Bright Feld
| PH1

DIC1

PH2

DIC2

PH3
(DIC3

Dark Field

Swung In

Notes:

- In fluorescence, it is recommended to move the front lens out of the light path of the

condenser.

- Phase Contrast (PH) and Differential Interference Contrast (DIC) are optional components.

Condenser Front Lens

Use the control to swing in or swing out the condenser front lens.
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For objective lenses with magnification factors smaller than or equal to 10x and during
fluorescence acquisition, the front lens must always be swung out. The front lens is needed for
concentrating the light onto the field of view for objective lens magnification factors higher

than 10x in transmitted light.

Condenser Front Lens (Swung Out)

Swung In

Condenser Aperture

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

Condenser Aperture (%)

Note: The condenser aperture determines the contrast in the image. Incorrect contrast settings
might impose autofocus functionality and impair the quality of image analysis. As a good
starting 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.

9.2.5. Filters

Tunable Filter Wavelength

Controls the values of the current wavelength for the liquid crystal tunable filter.

Tunable Filter Wavelength (550)

Tunable Filter Bandwidth
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Changes the bandwidth on the Tunable Filter device (Kurios).

Tunable Filter Bandwidth {Marrow)

Narrow

Marrow
Medium
Wide

Liquid Crystal Tunable Filter (LCTF)
Overview

A liquid crystal tunable filter (LCTF) consists of a series of liquid crystal cells and polarizers. The
LCTF Tunable Filters are directly controlled by the bundled LCTF controller. The drive voltages of
the liquid crystal cells are calibrated to provide a specific retardance for each cell. This
combination of retardances, along with the used polarizers, result in a bandpass filter in which
the passband wavelength can be adjusted by varying the drive voltages. Special signals are
applied to optimize the response when switching between wavelengths (voltages for each cell).
The filter is internally temperature controlled for consistent performance and fast switching. The
LCTF is designed for visible wavelength (VIS) operation and has a tunable wavelength range from

420 nm to 730 nm. A premium shortpass filter, cut-off wavelength at 750 nm, is included.

The full featured controller is custom designed for the LCTF optical heads. There are different
modes of operation and bandwidth. The passband wavelength can be controlled in normal

manual mode, as well as externally adjusted via an analog control signal or software.

FILTER CONTROLLER

©
T

LCTF Front Panel

ﬂjé
:
I?

Controls

WAVELENGTH:
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e Adjust the passband wavelength in MANUAL mode.

Status Display

BANDWIDTH:

e WIDE: Default filter operation after power on, work at a wide bandwidth.
e MEDIUM: filter works at medium bandwidth mode.
e NARROW: filter works at narrow bandwidth mode.

e BLACK: Beam blocking mode, minimum transmission.

WAVELENGTH:

e Current passband wavelength. in BLACK mode, it shows the most recent passband

wavelength.

MODE:

e MANUAL: Manual mode is the only available mode, as TissueFAXS directly controls this

device.

STATUS:

INIT...: Filter is in transition from an idle to operational state. This initialization procedure takes

90 second from power on. The controller screen shows the message:

“INITIALIZING” “Please Wait: --s” where the dashes are replaced by the number of seconds

remaining.

WARM UP: Filter is being warmed up to 40 °C. During this time, the filter is operational. However,
the passband wavelength might be shifted from the displayed value, and wavelength switching

speed is not fully optimized.

READY: Filter has reached 40°C and is now fully functional.

LCTF Optical Head
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e All LCTF optical heads have a similar appearance, but different LCTF models have

different path thicknesses and clear aperture and threads.
Connector:
e Connects to the optical head connector on the LCTF controller.
Status LED:

e Red: Filter warming up to 40°C.
e Green: Filter is at 40°C and is fully functional.

e T-AXIS: Transmission axis of the filter on each side. The filter may be used in both

directions.

However, the input/output polarizations should be aligned to the corresponding T-axis for

maximum transmission.

LCTF Controller: Back Panel

-3 VAT S0-0 1y

QFTICAL HEAD

& (‘P‘!’ 2 I

MO T LGONG — 100 IO PSR

OPTICAL HEAD:

Connects to the optical head of the filter. This should be connected before the controller is

turned on. If

the cable is not connected while the power is on, then the controller must be restarted. The

controller

screen will remind the user to power down and connect the optical head:

e “Power Down To”

e “Connect LC Head”
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A
@ CAUTION

Always connect the optical head to the main controller unit before powering on.

The maximum current output from the optical head connectoris 1 A, and the optical head does

not

support hot plugging. Plugging or unplugging the connector while the unit is powered on can

cause

damage to the optical head and/or controller.

USB:

e Connects to the computer for software or command-line control.

Technical Terminology

Bandwidth

The LCTF defines the passband bandwidth as the Full Width at Half Maximum (FWHM).

This is the spectral width between the two points where the filter’s transmission reaches half of
the peak value. LCTF's bandwidths are dependent on wavelength and optical design, and

therefore different models and bandwidth modes have different bandwidth values.

Center Wavelength

The center wavelength of LCTF is the center point wavelength between half maximum points.

Note that the center wavelength is not necessarily the same as the peak wavelength (the

wavelength with highest transmission), and there may be a slight offset between them.

Transmission

The transmission refers to the peak transmission of the passband profile with a given center
wavelength. The transmission value is measured with an incident light beam linearly polarized

parallel to the transmission axis of the filter. The LCTF transmission is wavelength-dependent.

Passband
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The passband is defined as the range between the first local minimum values on either side of
the center wavelength. The passband spectral range is approximately from [Center Wavelength

- 1.2 * FWHM] to [Center Wavelength + 1.2 * FWHM].
Out-of-Band Blocking

Out-of-Band Blocking is the maximum transmittance measured from the entire operating
wavelength range, but outside of the passband range. LCTF defines blocking range transmittance

with optical density OD > 2, which corresponds to transmittance of less than 1%.

Peak Wavelength Center Wavelength

i
| | passband, |
Out of Band 3‘—‘—rv——"'l ! | Outof Band

[llustration of Technical Terminology
Switching Speed

LCTFs take a certain amount of time switching between two wavelengths. The time of switching
depends on the initial and final wavelength. The switching time data is calibrated for each filter
and is saved in its EEPROM memory. This switching time matrix map gives the switching time as
a function of the initial wavelength and the final wavelength. Note that when switching from
longer wavelengths to shorter wavelengths, the switching time is shorter than switching in the

opposite direction. This is due to properties of liquid crystal optics.
Tuning Accuracy

The difference between the wavelength setting and the actual filter output center wavelength is
defined as tuning accuracy, and is measured in terms of FWHM at the current set wavelength.
LCTF output center wavelength accuracy is corrected to within +FHWM/10. Tuning Accuracy or

wavelength error can be wavelength dependent.

Wavelength Uniformity
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Uniformity is defined as the maximum center wavelength shift within the clear aperture in terms
of the FWHM bandwidth at the specified wavelength setting. This is measured with a small
broadband incident beam through the filter to obtain the filter output center wavelength. The
incident beam is then scanned across the entire clear aperture of the filter while the output

wavelength at each point is recorded. The wavelength shift at each point is then calculated.

Angle of Incidence (Field of View)

Field-of-view (FOV) is defined as the maximum angle of off-axis rays propagating through the
filter while the center wavelength shift is within zFWHM/2 from the set wavelength. LCTF’s
visible wavelength filters (-WB1, -VB1, and -WL1), the AOI at 550 nm is measured as reference.

For the LCTF near-IR filter (-XE2), the AOI at 850 nm is measured as reference.

FWHM/2_ Center Wavelength FWHM/2

Illustration of Center Wavelength Shift with Off-Axis Rays Propagation through the Filter

Each LCTF comes with a test report including plots of the spectrum, FWHM, transmission,

tuning

accuracy, and switching time.

Specifications for Fixed Bandwidth Tunable Filters

Specifications Value
Center Wavelength 420-730 nm
Bandwidth (FWHM) 35 nm at 550 nm
Polarized Transmission 45% at 550 nm
Out-of-Band Blocking oD >2

289



TISSUEGNDSTICS Tissuel L

PRECISION THAT INSPIRES User Manual

Minimum Incremental Step Size | 1 nm

Tuning Accuracy +FWHM/10
Clear Aperture 20 mm
Field of View 6
Switching Speed <40 ms
Uniformity FWHM/8

Damage Threshold Pulsed (ns) 0.1J/cm?

Damage Threshold Pulsed (fs) 0.2 J/cm? (532 nm, 76 Hz, 100 fs, #162 pum)
Damage Threshold CW CW: 0.8 W/cm (532 nm, $0.471 mm)
Operating Temperature 0to40°C

Storage Temperature -15to 65 °C

9.2.6. Other Components

TL Shutter for transmitted light

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

lamp.

10. User Management

Managing the users in TissueFAXS is simple and intuitive.
To use the application, to the user must be authenticated by a username and a password.
1. View Users

Only the Administrator can manager users. In TissueFAXS, there is only one Administrator for the
users. The users are managed through the application when the Administrator is logged in.
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From TissueFAXS main menu, choose Users to access user related operations: Users, Change

Password and Switch User

TissueFAXS =
Administrator

New... test

New From Current...

Open...

Save as Template... Add user..,

Close Modify user...

Experiment Delete wser

Tools Change password...

Configurations Real name:

Plugins
Description:
Users Users...
Change Password...

Close
Switch User

2. Adding Users

Click on the Add user button and you will get the following panel:

ser
Lser Name
Real Name
Password
Re-type password

Description

Cancel

Here, you can enter the necessary information concerning the new user: User Name, Real Name,

Password, Description and role.

Note: All fields, except Description, are mandatory.

3. Modifying Users

By pressing the Modify user button, an Update user panel will appear, where a user’s real name,

description, or role can be modified.
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Update user: Administrator

Real name | Administrator

Description

Role | Administrator

Cancel

4. Delete Users

To delete a user account, 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:

Do you really want to detete the selected user?

5. Change Password (Administrator Mode)

When logged in as Administrator, changing the password for other users is done by using the
dialog shown in the image below. To change the password, the application will first request the

old password, then the new password and its confirmation.

Change pa

Define a new password

0ld password

New password

Re-type password

6. Role Based Administration

TissueFAXS has a role-based policy in order to prevent untrained users from accessing advanced

controls of the application.

With Role based administration, non-administrators are restricted from accessing advanced

controls of the application.
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The roles can be assigned in two ways:

e When creating or modifying a new user, choose one of the three available options from

the Role dropdown box:

User
Technician

Administrator

User Roles

1. User

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

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

e Inherits all the rights of the User role.
3. Technician

e This role can modify wide system settings like FOV calibration.

e Inherits all the rights of the Administrator role.

List of settings and the minimum access level:

If using the Role Based Administration feature, some settings will be available only for

Administrator or Service. Please see table below for more details:

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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TISSUEGNDSTICS TissueF/

Changing from one user to another with a different role can be done without logging off the

TissueFAXS application. Simply choose the Switch User option.

™! Swatch User

Login as a new user. Please fill the fields below.

Username: | Service

Password:

Use the dropdown list to select the new role, then enter the corresponding password to log in

with the chosen user.
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