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1. Disclaimer
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”.
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- 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 / 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.

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.
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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.

The following symbols appear on the labels of the product:

StrataQuest is a trademark of
TissueGnostics GmbH

StrataQuest Workstation
o "

<A TissueGnostics GmbH
TISSUE ° GNOSTICS Taborstrasse 10/2/8
................ sotuvions A-1020 Vienna, Austria C €

electrical and electronic equipment

ce CE mark
d Manufacturer

s N Serial number E/ WEEE symbol / separate disposal of
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2. Installing StrataQuest

To install StrataQuest, locate Installer StrataQuest.exe file on your computer.

%
v

internal Installer StrataQuest 8.0.49.exe

Right click on the file and select Run as Administrator.

Open
) Run as administrator
[ Share with Skype

4 b Troubleshoot compatibility

Ey Pin to Start
7-Zip >

[&f Edit with Notepad+~
& Share

% TortoiseSVN >

Installer StrataQuest 8049.88 @y 52 with Bitdefender Endpoint Security Tools

At this point, make sure you have enough space for the installation on your computer and select a
storage folder for the application.

Read the License terms and conditions and check | agree to the License terms and conditions.

Now press Install.

s Y StrataQuest

etup requires

and conditions before

<l 1 agree to the License terms and conditions.

INSTALL

Wait for the application to be installed.
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,  TissueGnostics GmbH

izard installs StrataQuest. This

Press Finish to finalize installation process.

S s StrataQuest

fully installed.

Finish

StrataQuest application icon will appear on your desktop.

Note: If you want to use DNN, SONG, t-SNE, UMAP (features that require TissueGnostics Python
Environment), you must also install TissueGnostics Python Environment on your computer.

Using the StrataQuest dongle and license files
To be able to run StrataQuest, you must have a dongle and license files.

TissueGnostics team will provide you the dongle that must be inserted in your computer's USB port.

Download the drivers for the dongle here: Downloads, utilities and tools for the CRYPTO-BOX

(marx.com).
CBUSetup 2/2022 Windows Driver setup for CRYPTO-BOX SC, XS, Versa
Intel/ARM64  Driver setup package for all CRYPTO-BOX USB versions (with USB-A or USB-C plug).
Download Download and extract the archive, then launch CBUSetup.exe and follow the instructions.

Readme and Version Information



TISSUEGN‘QSTICS

PRECISION THAT INSPIRES User Manual

Make sure to properly select the driver within the Device Manager. If any error occurs, you will see an
exclamation mark near the dongle name.

B OUINLwWale ueviLes
i Sound,video and game controllers
Su Storage controllers
i3 system devices
~ @ Universal Serial Bus controllers
§ CBUSB2Ver 1.0
Generic SuperSpeed USB Hub
Generic USB Hub
Generic USB Hub
Generic USB Hub
Intel(R) USB 3.20 eXtensible Host Controller - 1.20 (Microsoft)
Microsoft Mouse and Keyboard Detection Driver (USB)

3. System Requirements
System Requirements

Hardware Requirements

1. Minimum

e Intel Corei5-3 GHz

e 32GB

e USB-Port (for dongle)

e 100 GB available hard disk space

e Single monitor system with full resolution of 1920x1080
e NVIDIA GPU 4GB (if you use Nuclei DNN Engine)

2. Recommended

e Intel Corei7 or Xeon

e 64GB

e Internet connection

e USB-Port (for dongle)

e 2 Terabytes RAID storage (SSD recommended)

e Dual monitor system with a resolution of 4k

Software Requirements
e Windows 10 and 11 (recommended)
Notes:

- By default, StrataQuest needs to be run by a user member of the Administrators group. In this case, all
users will share some settings (e.g. institution data, system data, users).

- StrataQuest can be also run by a user member of the Users group, in which case every user will have its
own settings.
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- Please contact your Support team in order to get the desired configuration for your workstation.
Once all the components are successfully installed, the application is ready to be used.
Note:

- TissueGnostics provides a set-up application that installs StrataQuest and all its dependencies. For
more information please contact your support team.

Notice regarding virtual machines:

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

4. Login & Start

To start the application, press the StrataQuest icon on your desktop.

Loading StrataQuest takes several seconds. During this process of program initialization, a splash screen
is displayed until the application is loaded and ready to be used.

StrataQuest

Powered by TissueGnostics

Alogin dialog will appear. In order to login to StrataQuest, you must enter a username into the User Name
field and type password into the Password field. Press Log In.

10
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Note: First time you open a StrataQuest version after its installation, you must check | agree to the
terms and conditions.

Otherwise, you will be notified by a message.

StrataQuest

2 Before using StrataQuest you need to read and accept the terms and

I conditions first!

StrataQuest start-up screen will open, displaying two main actions:
1. Open Existing Project

2. Import Virtual Slides

5. Import Virtual Slides

The Import Virtual Slides panel allows importing virtual slides in order to create a new project or add
slides to an already existing project.

IMPORT VIRTUAL SLIDES

04 Fagproj =
D:\Demo Projects China\samples to TG-AT\10 colors-stained samples 2024-04-01 14-04 F SQ

Slide 1

I IMPORT Q BROWSE

11
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e Add virtual slides to the project by using drag-and-drop from a folder or by using Browse
button.

e The project name and path are automatically filled, based on the first sample to be imported.
Edit these details by entering other name in the edit box or use Browse Folder button to change
location.

Note: It is recommended to store the project in the folder with the virtual slides. Also, the virtual slides
should be organized in folders and subfolders. This way, StrataQuest will use relative file paths and, if
you move the folder to another drive or PC, you make sure that StrataQuest will still be able to find the
images. StrataQuest does not copy the images, it always uses the original virtual slide to show and
analyze.

e After the slides have been brought into the import list, you can decide which ones of them will
be actually imported - just mark the checkboxes for the items to be imported.

Note: If a project cannot be read or a virtual slide format is not supported, please contact support team
for more information and options.

e For each slide, more details are available: regions, thumbnails, channels, size, magnification,
pixel size (if available).

e Use Import Options button to refine your selection: choose to include in the import regions,
subregions and annotations (if any).

©

Import regions:

Import subregions:

Import annotations:

Filtering Images

When browsing to import virtual slides, you can use the filtering option to select what types of files will
be shown in the browser. Press the arrow to access the filter list.

If selecting All files, all existing files will be shown.

All files (*svs;*.aqproj* . mms*.m E

Aperio files (" svs)

TissueFAXS files (*.agproj)
Pannoramic/Mirax files (*.mrxs)
NDPI files (*.ndpi;*.ndpis)

Zeiss CZ1 files (*.czi}

StrataFAXS Il files (*.vmic, *.gtif)
Olympus files (*.vsi)

PerkinElmer QPTIFF (*.qptiff)

OME (*.uf;"tiff;**.ome.tif;**,ome.tiff)
Brightfield BigTIFF (*tif: tiff)
BioFormats supported files (*.nd2;*.czi;* vsi;*.ndpi;* mrxs:* svs;*. qptiff;*.ims;* lif)
Incyton files (*.irf)

Al files (* svs;* aqproj:* mixs:*.ndpi* ndpis; c2id Vnic i vsi* qpHffe = Hff* ome.tif** ome tiff 1if tff* nd2:*.czi* vsi ndpi mins* svs:* gptiff ims: lik*.irf)

Import Toolbar

The following actions are available for the import list:

12
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e Stop Import

e Delete All

e Selectall

e (Clear Selection
e Expand All

e Collapse All

e Search

Slide Contextual Menu
Each slide has a contextual menu, with the following options:

Slide 40 from cassette 3-Region 001-FOV 00058-Texa.tif Copy Full Path
D:\TF - PROJECTS\Neuron culture 2_5 channels\Slide 40 from cassette 3\Ir
Size (px): 1748 x 15

v Slide 40 from cassette 3-Region 001-FOV 00058-Texa Magnification: Ox
Bits Per Pixel: 8

001 " tif Delete All

Go to Containing Folder

Delete

D:\TF - PROJECTS\Neuron culture 2_5 channels\Slide 40 from cassette 3\Ir ion 001

Size (px): 1748 x 1595
v Slide 40 from cassette 3-Region 001-FOV 00059-Texa Magnification: Ox l Channel 1
Bits Per Pixel: 8

e Copy Full Path

e Go to Containing Folder
e Delete

o Delete All

e Resume Reading

Reading status for the virtual slides:

- Reading

7 COLOR.aqgproj
v I
H:\Projects\Demo

_[]7 COLOR.agproj

- H:\Projects\Demo

- Failed (slide cannot be selected)

13
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Magnify slide image

Use Eye button to magnify the slide image.

Region 00;

Use Back button to go back to Start-up screen.

5.1. Specific Imports

There are a few particular cases of import, accessible from More browsing options. Some types of files
require more steps for importing, each containing specific settings.

FL BigTIFF

FL Multi Page BigTIFF
FL Images Folder

BF Images Folder

Virtual Slides Folder

TissueFAXS Job

Q BROWSE |=|

1. FL BigTiff

In the Import BigTIFF file wizard, the first step is Choose Images. Browse for the folder storing the desired
BigTIFF file and select the format of the images.

A preview is also available. The preview is the first TIFF page which image that is not greater than
3000x3000 pixels.

To filter the files from the selected folder, the user should use their extensions or a file naming pattern.
From the listed images, check the ones you wish to import.

On the right side of the dialog, you have a preview of the currently selected image.

14
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Choose Images

Select the images you want to import in this StrataQuest project

" Choose images

Images grouping

StrataQuest needs to know exactly which image file belongs to which sample, to which field of view
within a certain sample and to which channel within a certain field of view.

To define the sample, the field of view and the marker, follow the next steps:

" Import BIgTIFF Fl
Images Grouping

Select the naming patterns for sample, field of view and channels

® images Grouping

By default, the first image file in the list is selected as filename sample. This can be changed however. To
choose the filename to be used as a pattern, right click on any file name in the list and click on Set as
Filename Sample.

File Name Sample Valid

V19012_65_Alexa 488 (global).tif Warning
V19012_65_Alexa 594 (global).tif Warning
Warning
Warning

Set as File Name Sample

15
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Mark a part of the Filename example, then press the respective button below it (Sample, Field of View,
Channel); the selected parts will appear in three different colors (as seen in the image above).

. Import BT
Images Grouping

Select the naming patterns for sample, field of view and channels

What is the meaning of the file name?

v19012.65 HOECHST 33342 (global) Valid

Note: If you changed your mind and want to reselect the parts for Sample, Field of View and Channel,
just press the Mark again button.

During the Images Grouping step, the user can see how many images where recognized based on the
provided file parts (Sample, Field of View and Channel) and which are the recognized images.

" Import BIGTIFF
Images Grouping

Select the naming patterns for sample, field of view and channels

What is the meaning of the file name?

vis012_65

IMPORT VIRTUAL SLIDES

5] mronr @ smowse =

16
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At this point, provide the input for the project:

e A name for the project;
e Astorage path (use the Browse button);
e Create the project folder, if it does not exist;

e Decide what images will be part of the project.
Using the images management toolbar, you can:

e Delete all images
e Select All/Clear Selection
e Expand All/Collapse All

e Search

Press Import to open the new project.

2. FL Multipage BigTiff

This is an Import Source available only in FL, for single imports (no batch). It reads sample channels from
the selected TIFF pages (directories). All selected pages must have the same size in pixels and the user
has to enter the name of the channels. This is different from standard BigTIFF import (where the
channel is taken from the file name) or OME-TIFF (where the channel name is read from the OME
Metadata).

In the Import BigTIFF Multipage file wizard, the first step is to Choose files. Browse for the folder storing
the desired files.

Choose Multipage BigTIFF file

Select the Multipage BigTIFF file from which you want to import images in this StrataQuest project

Choose Mulipage BigTIFF file Where is your Multipage BigTIFF file?

D:\SQ - PROJECTS\BigTIFF\Mul 3E_B220 cy2_LSDL4F

c Width (px)

Color
(=)
-
(]

Also, you have to select Extracted images size and FOV size.

Then you have to choose what channels will be included in the import: each channel you want to include
must be checked.

17
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The channels names and colors are customizable by clicking on them.
Export information and a preview are also available.
Project Creation

Press Finish to access Import Virtual Slides panel.

IMPORT VIRTUAL SLIDES

)
D:\SQ - PROJECTS\BigTIFF\Multipage

v 8C_3EB220 cy2 1SD1

l IMPORT Q BROWSE =

At this point, provide the input for the project:

e A name for the project;
e Astorage path (use the Browse button);
e Create the project folder, if it does not exist;

e Decide what images will be part of the project.
Using the images management toolbar, you can:

e Delete all images
e Select All/Clear Selection
e Expand All/Collapse All

e Search

Press Import to open the new project.

3. FL Images Folder
To filter the files from the selected folder, the user should use their extensions or a file naming pattern.
From the listed images, check the ones you wish to import.

On the right side of the dialog, you have a preview of the currently selected image.

18
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Choose Images

want to import in this StrataQuest proje

You can choose to use 16bit images, if available.

Setting Columns

Auto Columns
Auto Columns

Manual Columns

Manual Rows

e Auto Columns: StrataQuest automatically tries an optimal display of the images under a square
matrix.

e Manual Columns: the user manually sets an input column number for the matrix. The number
of rows will be automatically computed.

e Manual Rows: the user manually sets an input row number for the matrix. The number of
columns will be automatically computed.

Images grouping

StrataQuest needs to know exactly which image file belongs to which sample, to which field of view
within a certain sample and to which channel within a certain field of view.

To define the sample, the field of view and the marker, follow the next steps:

19
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Images Grouping
Select the naming patterns for sample, field of view and channels
B c nages
-

What is the meaning of the file nam
Images Grouping e A

A

Slide 1_TMA Block 00123 AO1_FOV 01155_DAPI

By default, the first image file in the list is selected as filename sample. This can be changed however. To

choose the filename to be used as a pattern, right click on any file name in the list and click on Set as
Filename Sample.

Warning

Warning

Mark a part of the Filename example, then press the respective button below it (Sample, Field of View,
Channel); the selected parts will appear in three different colors (as seen in the image above).

Images Grouping

the naming patterns for sample, field iew and channels

20
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During the Images Grouping step, the user can see how many images where recognized based on the
provided file parts (Sample, Field of View and Channel) and which are the recognized images.

Images Grouping

Select the naming patterns for sample, field of view and channels

IMPORT VIRTUAL SLIDES

Slide 1.TMA Block 00123 A01
Slide 1_TMA Block 00123 A02
v Slide 1.TMA Block 00123 A03
Slide 1.TMA Block 00123 A04

Slide 1.TMA Block 00123 BO1

I IMPORT Q BROWSE

At this point, provide the input for the project:

e A name for the project;
e Astorage path (use the Browse button);
e Create the project folder, if it does not exist;

e Decide what images will be part of the project.
Using the images management toolbar, you can:

e Delete all images
e Select All/Clear Selection
e Expand All/Collapse All

e Search

Press Import to open the new project.

21
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4. BF Images Folder

In the Basic Settings section, browse for the desired folder. You also have the option to add images from
subfolders, if any.

The user can choose to create a sample for each image.

Choose Images

Here you can spedify a folder that contains the images you want to use within your project
¥ Choose Images

Where are your images?

ontaining your i

coonpg

Defining Columns and Rows

You can choose how to define the number of FOVs per columns and rows

e Auto Columns: StrataQuest automatically tries an optimal display of the images under a square
matrix;

e Manual Columns: the user manually sets an input column number for the matrix. The number
of rows will be automatically computed;

e Manual Rows: the user manually sets an input row number for the matrix. The number of
columns will be automatically computed.

In the Advanced Settings section, choose the extensions for the images to be included in the project.

22
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Basic Settings Advanced Settings
Do you want to filter out some images?

Images Filtering

Include only the following extensions:

v .bmp
P9

v .jpeg

v | uff

v | .tf
.png

The file name should contain the following pattern (use * and ? wildcards)

Press Finish to access Import Virtual Slides panel.

IMPORT VIRTUAL SLIDES

Size(px): 1600 1200
(um): 025 x 0.2

BF Multichannel Colon P () 0
Magnification: 20x

I IMPORT Q BROWSE =

At this point, provide the input for the project:

e A name for the project;
e Astorage path (use the Browse button);
e Create the project folder, if it does not exist;

e Decide what images will be part of the project.
Using the images management toolbar, you can:

e Delete all images;
e Select All/Clear Selection;
e Expand All/Collapse All;

e Search.

Press Import to open the new project.

5. Virtual Slides Folder

This option helps importing virtual slides in StrataQuest.
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IMPORT VIRTUAL SLIDES

00; tR03
D:ATF - PROJECTS\Spectral Unmixing Projects\Service | F-MS\Images\slide 1\Region 002

Si 0x 1910
Service 2018- F-MS-Region 002-FOV 03131-803-, .(hannp\ 1

D:\TF - PROJECTS\Spectral Unmixing Project: ice 20 7 S\ lide 1\Region 002

- Service F-MS-Region 002-FOV - [l chancel 1

D:\TF - PROJECTS\Spectral Unmixing Project

Service i F-MS-Region 002-FOV 03131-803-

D:\TF - PROJECTS\Spectral Unmixing Projects\Service F-MS\Images\Slide 1\Region 002

l IMPORT Q BROWSE

At this point, provide the input for the project:

e A name for the project;
e Astorage path (use the Browse button);
e Create the project folder, if it does not exist;

e Decide what images will be part of the project.
Using the images management toolbar, you can:

e Delete all images;
e Select All/Clear Selection;
e Expand All/Collapse All;

e Search.

Press Import to open the new project.

6. TissueFAXS Jobs
This option helps importing TissueFAXS jobs in StrataQuest.

Browse for a TissueFAXS job on your computer, then select the items to be imported and press Import
button.
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IMPORT VIRTUAL SLIDES

ProjectName _ Side M1 A8
Project Folder DT - PROJECTS\TF 8 siide M1- A8
Q =
Slide M1-A8.aqproj =
D:\TF - PROJECTS|TF 8{2023-01-05 17-09\Slide M1 - A8
19014-08PY
Size (px): 40014 X 53865

Pixel size (um): 0.272 X 0.272
Magnification: 20x

/' Region 002

Size(p):  35374x52326
Pixel size (um): 0.272x 0.272
Magnification: 20x

Region 001

Size(px):  43092x52326
Pixel size (um): 0.272x 0.272
Magnification: 20x

Region 003

D:\TF - PROJECTS\TF 8! Slide M1-A9
114714-10PY
15390 X 18456

Pixel size (um): 0.272x 0.272
Magnification: 20x

Region 003

Size (px): 15380 x 18432
Pixel size (um): 0.272x 0272
Magnification: 20x

Region 001

Size (px): 13860 x 20007
Pixel size (um): 0.272x0.272
Magnification: 20x

Region 002

Size (px) 9234x16929
Pixel size (um): 0.272x 0272
Magnification: 20x

Region 004

D:\TF - PROJECTS\TF 8! Slide M1 - A2
RB12P32586

Size(px):  73872x49280
Pixel size (um): 0.272x0.272

Q BROWSE = IMPORT

Region 001

25



Stratal 8

User Manual

EGNYSTICS

PRECISION THAT INSPIRES

5.2. Multispectral Virtual Slides

Working with multispectral virtual slides is detailed in Spectral Unmixing chapter from Engines
Reference manual.

Also, you can find details on how to navigate in Lambda Stacks by going to Dimensions chapter in the
current document.

There's a particular situation regarding the import of spectral unmixing projects.

From a spectral unmixing project that has been run in TissueFAXS, StrataQuest will import the original
TissueFAXS channels OR only the unmixed channels.

In other words, you cannot import both original and unmixed channels at the same time.

FL MS training - Copy.aqproj =
DASO=PROJECTSIMUINSHECERalE Import regions:

v Slide1

Import annotations:

Import only unmixed channels:

DAPIVIOLET QB 2
P r4s83cYaNQB1
[l A555 GREEN QB 1

A647 RED QB 1

Size (px): 5980 x 5394
Pixel size (um): 0.313 x 0.314
Bits Per Pixel: 16

6. Open Existing Project

Name
Fat Cells
Bladder TMA 1A CD3 1-100
CRC P1 New Profile 170727 - Copy
Images
Backup 2024-06-2f
Classifier - Colon Ki67
Slide 40 from cassette 4-Region 001-FOV 00056-Cy 7
Colon
0001_Test TF109 FL RE cm
Thyroidea
024-04-10 15-31
Backup 2024-02-08 12-12-50-448 Bladder TMA 1A CD3 1-100
tonsil tissue

lymph gland

AutoFL - unmixed Marker 4 - unmixed
Marker 1 - unmixed
l Marker 2 - unmixed

Marker 3 - unmixed

OPEN EXISTING PROJECT

Location
D:\SQ - PROJECTS\[Demo] Fat Cells
D:\SQ - PROJECTS\

D:\SQ - PROJECTS\SJOG 5 color
D:\SQ - PROJECTS\TMA Fluo 2011-09-15 14-10\Images

D:\Demo Projects \tumor-associated fibroblast

D:\SQ - PROJECTS\[Demo) Classifier - Colon Ki67\[Demo] Classifier - Colon Ki7

D:\TF - PROJECTS\Neuron culture 2

D:\SQ - PROJECTS\Demo StrataQuest|Colon

D:\SQ - PROJECTS\Skin Triple Fluorescence - new - cache 4 x 4\Versions

D:\SQ - PROJECTS) 21_Thyroidea

D:\SQ - PROJECTS\[AS-01524]

D:\SQ - PROJECTS\Bladder TMA

D:\Demo Projects

D:\Dema Proj

\10 colors lymph gland and tor

\T colors sained samples-

Q BROWSE

=]

12-04 17-+++

channels\Slide 40 from cassette 4\Images\Slide---

] Dema Project for SQ8 - MS Tonsil sample\03. Proj-

\10 colors lymph gland and tonsil tissue 202--

Slide 1 - Region 002 >
Accessed

0:08:02 AM

24 10:07:45 AM

M

/1/2024 11:46:45 AM
1:46:43 AM

/2024 8:45:03 PM

OPEN

The first option when opening StrataQuest is Open Existing Project.

26



Strata( 8

User Manual

5 L EGN\; STICS

PRECISION THAT INSPIRES

e You can either open a project from the list (if you already have previously opened projects in the
list) or browse on your computer for a project. The last project that has been opened is on the
top of the project list. Double click on the name of a project to open it.

e To preview a project's details in the list, click on project's name. For each selected project from
the list, a preview and a set of details are available on the right side. If more samples are present
in the project, you can scroll with the mouse wheel to view them.

e If clicking on a region's name, on the top of the preview image you will see the layer structure.
Press Back to get back to standard preview, without the layers.

~ L1:Nuclei DNN
~ Pre Processing
Manual Input
~ Detection
Nuclei (Deep Learning)
Post Processing
Manual Correction
Measurements Mask
Measurements
: Nuclei Classic
v Pre Processing
Coded Image
v Detection
Nuclei
Post Processing

Manual Correction

e Use the Search feature in order to find a certain project in the list.
Right click on a project name to open its contextual menu.

Copy Full Path
Go to Containing Folder

Delete

Delete All

For each project the following options are available:

e Copy Full Path: copies full storage path for selected project;
e Go to Containing Folder: opens containing folder of the project;
o Delete: deletes selected project;

e Delete All: deletes all the project from the list.

Use Back button to go back to Start-up screen.
7. Main Window

StrataQuest Main Window is the core interaction center of the application, as the controls are
functionally grouped in order to ensure a fast and intuitive workflow.
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In the image below, you can see how the main functional sections of StrataQuest are organized by
default.

Chamnets Favorites

10115 Resuito D8tes BtoCDs8tnes
P clouttwakell] e sl Phccidel- sl

Slide M2-D1-Region 001

For fluorescence projects, there are some extra features for the channel management. Dimensions
section can also appear for BF experiments, if time lapse or Z-Stack are present.

01, Spectral... 02 Classifier 03Tissue 04 Proximity... 05. Nuclei
ey (CDB+PD1A>CKs (CDB+PDLI>CK.. CDB4>(CK4PD1H) CDB4>(CKHPDL... (CD4rCD8) >CX..
st L d—" L ——
Project Browser Layers Editor T19-1747-1- TMA Block 09 F09
A -
=

@ -TMABlock 09

@ T19-1747-1-TMA Block 09 F09

Regions

( TMABlOck09FO3 @ b v =

Main Window Components

e Image Viewer, the most significant section, represents the main visualization center and
includes all the visualisation related tools and features.

o Left Dock Area: Project Browser and Layers Editor. These are sections that centralize the items
that form the projects (samples, ROIs. etc.) and their corresponding analysis setup.
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e Right Dock Area: Image, Diagrams, Object Inspector, Raw Data, Dimension (for FL projects,
however, Dimensions section can also appear for BF experiments, if time lapse or Z-Stack are
present.).

e Categories Bar: shows defined categories of images.
e Images Bar: shows defined images.

e Task Manager: shows the status of the running tasks.

Visual Configuration for Main Window

Depending on your working needs, you can customize the StrataQuest Main Window: which items are
shown/hidden and where should they be located.

Go to StrataQuest Main Menu -> View and select in the list the items you want to make visible in the
application.

The unchecked items will stay hidden.

Strata(_Juest
Open...
Import...
Project
Tools
Layers

View +  Project Browser
Settings » |« Layers Editor
Help > | v Diagrams

Object Inspector
-~ Regions

Raw Data

&) Region

Dimensions

Ima ges

You can float and move interface elements of StrataQuest wherever you need, or you can place them on
different monitors, if available.

To float an item:

e Use right click and choose Float from the menu

Project Browser Layers Editor

Close

Float

e Drag it by the header
29
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Analyze (Overlay + CD8 ... [0] 1.5 - Result a...
—_—

Layers Editor

1) Defauit Layer

1) Pre Processing

o4 proximity 06 Phenotypes OTinteraction Untagged =

Cellutar on COA (- o1 Cellular on CX (6 Cellutar on CO8 ( + =
ey Pl Gy Pl i T

TI0-1747.1- THA Block 09 0
)] L1: Nuclei DNN -
© -TMABlock 09
| G T19-1747-1-TMA Block09 Fo -
G Tuask

© Comparesets

When having two floating items, you can group them using the yellow cross tool.

You can choose to overlap items in a floating group or arrange them (right/left), as shown in the image
below.
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[0] 1.5-Resulto...
"+ Layers Editor [Sample 'Slide M2 - D1 - Region 001']
TNl +Q==s
1) Default Layer
1) Pre Processing

Basic Operations Module

440

e
650-

B
700

£} Project Browser [Samy]

@ -+

~ (C Slide M2 - D1 - Region

. Regions

CD8 lines

| - To place an item to the left in a floating
I group: drag item until the mouse arrow
, hits the left square of the yellow cross

1 - To place an item to the right in a floating

Strata( y\ues

User Manual

i hits the right square of the yellow cross

@ Region 001 4
I - To overlap an item in a floating group:

b\
|
|
I
|
i
|
I group: drag item until the mouse arrow }
|
1
| drag item until the mouse arrow hits the |
" [

Slide M2 - C1 - Regior
g

.« Regions B v =
@ Region 002

@ Playground_1

Note: Interface layouts described above are automatically saved and they stay available for the next
time you open StrataQuest.

7.1. Task Manager

Task manager helps visualizing the progress of various processes in StrataQuest:
- Building cache

- ltem analysis

- Building correction image

Types of status in Task manager

Below, you can check how some task manager processes are displayed:

e Idle (no active task)
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Analyze v Overlay

e Running

The progress of the current tasks is displayed. If clicking on the orange dots, the detail task manager will
open.

Analyze
oo o000

Stop Pause Clear

Analyze
Tasks

Analyze ROI 'Slide 2 - Region 002" (all layers)
Stop Pause Remaining 1 of 1 ]
[Default Layer = Nudlei

Processing Field Of View 18 / 81

Tasks

Building cache for sample ‘Slide 1 - Region 001*
[ — Building cache for sample 'Slide 2 - Region 002

Step 1072 / 5884 (18%) Finished: 9/18/2023 2:56:30 PM; Total time: 5.01 seconds

Analyze

Stop Pause Clear Remaining 3 of 4

Tasks
Building cache for sample ‘D7_C21_Glepp-CD68-CD19 - Region 031

Analyze Overlay Building cache for sample 'D9_C21_Glepp-CD68-CD19 - Region 030"

Stop Pause Remaining 1 of 1
Building cache for sample ‘D14_C21_Glepp-CD68-CD19 - Region 029

Tasks  I—

Building correction image for sample ‘Slide 2 - Region 002" Stepdl/264(15%)

] Building cache for sample ‘D12_Glepp-CD68-CD19 - Region 032"

Step 154 / 243 Finished: 9/18/2023 3:14:45 PM; Total time: 33.41 seconds

e Error
Task manager will turn red when encountering an error.

Press Show Errors button for details.

Analyze Overlay

Remaining 0 of 1

Tasks
Analyze ROI 'Slide 2 - Region 002" (all layers)

J Finished: 9/18/2023 3:08:22 PM; Total time: 1.1 seconds

Show Errors
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Actions in Task Manager

e Stop: stops current running tasks.
e Pause: pauses current tasks.

e Resume: continues paused task.

Stop Resume Remaining 1 of 1

e Clear: clears all finished tasks. If there are any running tasks in the list, they remain in the list
and continue to be analysed.

8. Image Viewer

The Image Viewer is the component used to visualize the entire sample and also the ROls. To visualize
any item from the Project Browser in the Image Viewer:

e Double-click on its name;
e Click on the Eye icon corresponding to each item;

e Use View or View in New Tab options from item's More menu.

Project Browser Layers Editor

Q

\ =
de 7 - Region 001
Regions
@) Region 001

C roioz

Region 001
= View
@ rOI03
View in New Tab
Analyze (changes only)
Analyze

Rename

Properties...

Delete
Delete Results

Flag All FOVs Outside This ROI

Copy

Propagate
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Slide 7 - Region 001
N

8.1. Dimensions

Dimensions tab is the place to configure the settings for Z-Stack, time lapse or wavelength. Dimensions
tab is available only for fluorescence samples with Z-Stack, time lapse or wavelength.

To visualize the channels of a sample there are more display types:
Dimensions Images Diagrams Object Inspector Raw Data
'y
Channels

© o [l koo Ikol
Histogram (&)~ # Q —

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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Pseudo IHC View

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.

The feature works for any FL project (8/16 bit).

Slide 2 - Region 003 Dimensions Images Diagrams Object Inspector Raw Data
a

Overlay

Channels e e

~ © o o KoY
H G e e —

10000 20000 30000 40000 50000 60000

Channel and histogram Properties
For each channel it is possible to adjust the color and the intensity.

Channels L

100% | 100% = 100%
Color

[] Automatic

Theme Colors

H BN E.

EIDI
I I

B EEEECE
BURUEOCOECOO

Standard Colors

mml | | (= (e

& More Colors...

The View button (&) helps navigating the channels and configuring the visualization:

e Pressthe 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.
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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.

e Double clicking on the histogram will reset the zoom range to the entire range.
e Auto and Default deal with the 16bit range. They operate on the current visible channels.
e Itis possible to adjust grid visibility and logarithmic scales.

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

1 |
1000 10000

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

- PR
1000 10000

Zoom to predefined range

It is possible to zoom to a predefined range by selecting one of the given values from the list.

Histogram I_ v v ( —

400 4000 o Max
16hit Range
14bit Range

12bit Range

10bit Range

Bbit Range
" ; -
10000 20000 30000 40000 50000 GO00O

More options for histogram
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Histogram \:') v v (
400 4000
Log¥
Major Grid Lines

Minor Grid Lines

Help

10000 20000 30000 40000 50000 60000

1000 ]

400 4000

. ' ' - ' .
10000 20000 30000 40000 50000 60000

e Major Grid Lines: shows major gridlines on histogram.

1 T
1000 10000

4000

e Help: opens User Manual for detailed guidance.

e Edit Ranges shows the min and max range values that can also be edited. Pressing Auto will
automatically set the values. Apply will save modified values.
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Edit Ranges
Min Range Max Range Under saturation percent

T425/ET425 VIOLET 105 5| 4069 O )

T505/ET510 CYAN 7484 ,

T570/ET570 GREEN ¢ 5997 Saturation percent

T647/ET655 RED-635 0 65490 C L3
0
T685/ET720 RED-680 4

fault ncel Cancel

Lambda Stack navigation

StrataQuest offers Lambda Stack navigation feature that allows displaying the TissueFAXS acquired
wavelengths. On the left side there is a list of wavelengths and on the right the existing channels.

You can view one wavelength per filter.

Dimensions Images Diagrams  Object Inspector Raw Data
A

Dimensions Image Diagrams ~ Object Inspector ~Raw Dat
-

°
°

Channels

il
§
T647/ET655 RED-635 EI

g [
T685/ET720 RED-680 | #

T570/ET570 GREEN

@ T425/ET425 VIOLET %
3
%  T505/ET510 CYAN

N
g

400000
200000

Dimensions Images Diagrams Object Inspector Raw Data

i :

3
A

[IITT1]]
1] ]
<]

Below, you can see an example of wavelengths variations on DAPI channel.
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Sampled - Region 012 Dimensions Images Diagrams  Object Inspector Raw Data

OVerley

cee o

dm
g

()

Sample1.- Region 012 imensions Images Diagrams  Object Inspector Raw Data

Overtay

3

)

0 000 000 2000 4000 0K 6000

Z-Stack display control

TissueFAXS Z-stacks are visible and available for analysis in StrataQuest. You can choose to scroll through
the Z-stack and “play” slices from a Z-stack.

ZStack  channels (o ® @]

100% | | 100
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Within Operations Editor -> Value, the Original Image represents the Z position where the focus was
done.

TissueFAXS time lapses are visible and available for analysis in StrataQuest as individual time frames.
You can see time lapses 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

Within Operations Editor -> Value, the Original Image refers to the first time (T 0).

Image Only feature allows visualizing only the image within the viewer in a full screen. Slide the button to
the right to activate this feature.

image Only @

This is useful when you want to focus on image results, presentations or when using a tablet input device
for manual drawing.

Slide the button to the left to deactivate this feature.
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Image Only - o

8.3. Zoom Options

Edit Box for

Zoom Level View Original

Zooming operations for Region Viewer
e Zoomin
-use the Zoom in button. The zoom in is performed centred;
-Use the ‘+’ keys on the keyboard;
-Use the mouse wheel.
e Zoom out
-use the Zoom out button. The zoom out is performed centred,;
-Use the ‘~‘keys on the keyboard;
-Use the mouse wheel.
e Change zoom level
The current level of zoom is displayed and it can be changed by typing a new value in the edit box.
e View best fit
This option allows the user to display the region so that it fits in the display area.
-use the Best Fit button;
-use the ‘B’ key on the keyboard.
e View original size

This option allows the user to display the region in its original size, as it was acquired (zoom level 100%).
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-use the View original size button;
-use the ‘O’ key on the keyboard.
e Zoom to a specified area of the image

Select a rectangular area of the image with the mouse (to draw a rectangle, keep the right-mouse button
pressed).

This option will zoom centred so that the specified region fits into the display area.

8.4. Shading Correction

Shading Correction is a feature that removes image inconsistencies that appear especially on the image
edges.

Shading Correction button enables/disables the shading correction on the sample.

Her2neu_neg - Region 005
Her2neu_neg - Region 005 &
.

Original Original

Original i Original

This option is available for all samples. It can be accessed in two ways:
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e From the image viewer toolbar — in this case, this option will correct only the selected sample.

Shading Correction
Use Shading Correction

Settings..

v Elv v El. #
@ @ oD

Note: When activating Shading Correction, if the sample does not have Shading Correction computed,
StrataQuest will automatically compute it (the button from viewer will become green when the process
is done).

e From Project - More -» Shading Correction - this option will correct all samples in the project
items list for which the option was selected.

strata()
Open..
Import
Project Load App.
Tools »  Save App
View > Load Project Profile
Settings Save Project Profile..
Help Analyze...
Kegians
Properties...
Anno
Save
Prev AFL Select
Raw Data.
Diagrams...
Gates.
Delete
Mare 2 Shading Correction...

n . Advanced Tools Build Cache
AutoFL - Region O(

Name Intensity Range Us Has Correction Image

~ Sample1 - Region 001

DAPI_420

DAPI_440
DAPI_450
DAPI_460

DAPI_470

DAP1_490
DAPI_500
DAPI_510

Advanced Parameters

e For each sample, you can see the channels and the intensity range per channel. Intensity ranges
are intensity intervals used to compute the correction image.

e Click on arange to display a histogram. On the histogram, you can modify range's value.
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.+ Shading Correction Settings
Name Intensity Range Use Shading Correction Has Correction Image
v Slide 5 - Region 002 v
DAPI
10Al

Histogram (B) v 4 v Q =

0 13940

20000 30000 40000 50000 60000
o

e You can know if an item has a correction image by checking its status: yes or no for the image
shading correction.

e You can manage the sample list by using Select button. It helps selecting all samples or clearing
this selection.

e Delete Correction Image button allows erasing selected correction image. If for a sample, the
illumination correction is computed and Delete Correction Image is used, the status of shading
correction in sample/ROI properties will display the word No and in toolbar viewer the green
Shading Correction button will become grey. The sample status will change to Results not
updated (if the samples was analysed).

e If there are more samples, a dropdown list will appear, allowing to select what to delete:
correction image, selected correction images, all correction images.

.+ Shading Correction Settings A
Name Intensity Range Use Shading Correction Has Correction Image

HE -24078_1A_HE No Intensity Restrictions W

HE - 24078_2A_HE No Intensity Restrictions v

HE - 24078_4A_HE No Intensity Restrictions v

Delete Correction Image v View Shading Correction Image Advanced Parameters

Delete Correction Image

Delete Selected Correction Images

Delete All Correction Images

e Toview selected correction image, press View Shading Correction Image.

Notes:

- If unchecking some samples from the list, they will lose shading correction (if it exists).
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- For the checked samples, shading correction will be computed using the new settings.

e Use Advanced Parameters button to access advanced parameters:
- Gauss: this is the radius for the Gaussian filter.
- Sigma: this is the standard deviation used in generation of Gaussian filter.

Adjust these parameters until you obtain good results.

cad Parameters

Sample Type

Default Cancel

Press Ok button to apply shading correction with the new settings.

8.5. Viewing Tools

The Region Viewer includes a set of tools that enhance and complement the visual interaction with the
sample.

Ruler

Scale Bar
Color RGB
Grid
Smoothened
Image Name

Pixel Inspector

Settings...
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8.5.1. Map

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

To activate map, check the Map option in the View menu.

The map has a set of parameters: size, opacity, location. Changes to these parameters are automatically
saved by the application.

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

Configure Map...

e Opacity - allows changing the degree of transparency for the map by using a slider.

Opadity | Size | Location

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

Very smal small

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.
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Indentation

Near

Location

T18-1747-1 - TMA Block 09 FO9
r'y

Overley

8.5.2. 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 pixel size.
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Notes:

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

e If pressing Ruler button, StrataQuest will remember it next time it runs.

8.5.3. Scale Bar

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

Show or hide the Scale Bar in View section from the Image Viewer toolbar.

Map

Ruler

Scale Bar
Color RGB
Grid
Smoothened

Pixel Inspector

Settings... L3

14%

/Q+1z1’govﬂ@ﬁ>ﬁv%vﬂ%vgvﬁg

To change the color of the Scale Bar and its location on the viewer, go to View -> Settings:
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General :: Image Viewer

Notes:

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

e If the user changes the pixel size in the Samples Properties, the values displayed by the scale
bar will also change.

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

Activate Color RGB feature from View menu:

Map

Ruler

Scale Bar
Color RGB
Grid
Smoothened
Pixel Inspector

Settings... Ly

14% v@\/ V v v,‘
25028 B B B4

For color images the RGB (red, green, blue) is displayed.
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To change the color of the RGB and its location on the viewer, go to View -> Settings:

i
50

On the processed grayscale images of the regions (e.g. Shades, Shades Overlay), the indicator will show
only the gray level. For gray images (Shades, Measurement etc.) only one value is displayed, because red,
green and blue indicators are equal.

L]
By Leimell = PE@II

A

{

Note:

e If the user has pressed the Show Color RGB button, StrataQuest will remember it next time it
runs.
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8.5.5. Grid

Show grid button shows/hides gridlines between FOVs.

Activate Grid feature from View menu:

Map

Ruler

Scale Bar
Color RGB
Grid
Smoothened
Pixel Inspector

Settings... LS

14%

’©+ 1:1’@Ov\'4<1‘.?.av EIIIV Emvgvéi;

To change the color of the Grid, go to View -> Settings:

General :: Image Viewer

CINCIPC e

web | sy:
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8.5.6. Smoothened

Smoothened button, active by default for the original images, will smoothen the image loaded in the
viewer for a better general visualization.

For processed images, Smoothened is disabled by default.
8.5.7. Image Name

If checked in the View menu, Image Name will display the name of the currently opened image in the
viewer.

Slide 7 - Region 001

Slide 7 - Region 001

8.5.8. Pixel Inspector
Pixel Inspector is a tool that allows you to visualize information about a pixel selected within the tissue.
Pixel inspector can be shown in two ways:

e Go to Image Viewer toolbar and choose Pixel Inspector from View drop down menu

e Right click on the image in the Image Viewer and select Pixel Inspector
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Delete 'ROI 01

Note: The difference between the two modes is that when activated from the viewer the values shown
are locked to the current pixel. A lock icon is displayed in the top left and you can uncheck it if you want
to use free mode which displays the values upon hovering.

Once Pixel Inspector dialog opens, just hover over the image and the pixel information will be shown.

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

e |mage Name

e Pixel location in Sample
e Pixel location in FOV

e FOV location in Sample

e For each composing image, there will be displayed the pixel value and the final value result (the
one that is displayed). Image tags will be shown in order to see the image type.

To close pixel inspector, close the window or uncheck the menu entry.

8.5.9. Settings

To access General Settings for the Image Viewer, go to View -> Settings:
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General :: Image Viewer
Default Colors Default Locations
Brightfield | Fluorescence RGB Indicator |Top Right
ScaleBar |Bottom Right

Rem Name | Top Left
Exclusion Area Transparency
0

Grid Color

Default Overlay Settings
Contour Color

Contour Thickness

Map

Ruler

Scale Bar

Color RGB

Grid ines for S orte AXS, Hamamatsu NanoZoomer or Mirax

Smoothened

Pixel Inspector

Settings...

(@) lm ol m o m 2
@ @ M O G

The following settings are available:

Default Colors (separated for Brightfield and Fluorescence) for the following elements: Regions
of Interest, Annotations, Exclusion Areas, RGB Indicator, Scale Bar, Grid Color;

Default Locations for the following elements: RGB Indicator, Scale Bar, ltem Name;

Exclusion Area Transparency: using a slider, set the desired transparency value for the Exclusion
Areas;

Default Overlay Settings: set the color and the thickness of the selected and non-selected
events in backward connection. Also, set the color and thickness of the dots mask contour and
the color membrane contour. Checking Show non-selected events in backward connection
mode will show the non-selected events on the marker images in backward connection mode;

Animate borders of ROIs and Annotations option will animate the borders in order to make
them visible on any background. Enabling this may decrease the overall performance, as it
requires relevant computing resources;

Highlight double-clicked point from Sample: it highlights on the detail window the point where
a double-click was performed on the main image viewer in order to open the sample;

Show grid lines for Samples imported from Folder: all the FOVs on the image will be
delimitated by grid lines;

Show grid lines for Samples imported from TissueFAXS, Hamamatsu NanoZoomer or Mirax: all
the FOVs on the image will be delimitated by grid lines;

Show name only for selected ROI: the label of the ROI will be shown only when the respective
ROI will be selected;

Show name for Exclusion Area: the label of the Exclusion Area will be shown only when this
checkbox is marked;

Show name only for selected Annotation: on the sample will only be displayed the name for
selected annotations;

Show area bubble for shapes while drawing: shows in a bubble the dimensions of the drawn
area while you are drawing it;

Include user name in annotations contents: by checking this option, the user name will be
included in the annotation edit box;
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e Show annotations in browser: by checking this option, annotations will be displayed in the
Project Items Properties panel;

e Show perimeter of shapes: by checking this option, the perimeter of the regions of interest will
be shown in the Project Items Properties panel.

8.6. Flags

Flags is a tool that allows removing selected FOVs from the analysis.

User Defined Shape.

v Rectangle
Ellipse
Custom
Freedrawn

Flags

~  Flag for Removal
Flag for Exclusion

Clear Flags Selection

Types of Flags
e Flag for Removal - definitively erases the selected FOV from project.
Note: Depending on the input format, images can be deleted from the hard drive.

e Flag for Exclusion - excludes the selected FOVs from analysis but does not erase them from the
hard drive, you can re-add them to the analysis later.

e Clear Flags Selection - clears all set flags from the sample.

e Invert Flags Selection - inverts the current flags selection.

Note: After each operation of adding flags, check Save in order to retain the selection.
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9. Project Items

9.1. Project Browser

The Project Browser is the core tool for managing items in a project (samples, regions of interest,
annotations, exclusion areas, sample links, playgrounds, compare sets). Every element belonging to a
project is shown in a tree-like structure for optimal visualization and handling.

The parent item in the tree is the sample link, then the samples. For each sample there are belonging
ROIs, annotations and exclusion areas (if created).

Project Browser Layers Editor
A

GOl Q
@ - Region 00
B ST
« (C Slide 2 - Region 003
- Regions
C rolo1
@ Rol02
+ Annotations
Annotation 01
Annotation 02
~ @) Siide 2 - Region 001
. Regions
@ Rol01

@ Rol02

Note: If a parent item does not have any ROls, annotations or exclusion areas, it will not be shown. in
the image below, check the difference: Regions section only appears if it is populated by ROls.

©+vs Q=
v | @ HE-24078_1A_HE
Regions
@Qroict © P v=

e o = @ Rro102

o T i S — | @ HE-24078_2A_HE

| @ HE - 24078_2A_HE | @ HE-24078_4A_HE

| @ HE-24078_aA_HE | @ AMACR-p63 - 24078_4A_ps63

| @ AMACR-p63 - 24078_4A_p63 | @ AMACR-p63-24078_1A_p63

| @ AMACR-p63 - 24078_1A_p63
| @ AMACR-p63 - 24078_24_p63

| @ AMACR-p63 - 24078_2A_p63

1@ crasaraius ons | @ cpas - 24078_4A_cD45

| @ cp4s-24078 2A_CD45 | @ CD45-24078_2A_CD45

| @ cpas-24078_1A_cas | @ cpas- 24078_1A_CDa5

By default, the Project Browser is located in the left dock area of the application. However, it can
become a floating element if using drag-and-drop on the header. To reinsert the Project Browser in its
default location, use the same drag-and-drop on the header.
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(CA170705 2 Treq B 502 1223513-61 rescan

Layers Editor ROI01

Overlay
issue Detection on DAPI

Pre Processing 13 Project Browser [ROI 'ROI 01']

Manual Input

@+tvy T Q=

v () CA170703.C2 Treg B1.SO =

[mask] Add Tissue - Shades
[mask] Delete Tissue - Shades
() CA170703.C2 Treg_B1.502_12-23513-G1_rescan

[mask] Add Epithelium - Shades
Regions
=

=
[mask] Delete Epithelium - Shades
C RrOIO1
C rol02
C RroI03

C Internal Ctrl CD4 neg

1. Project Browser Controls

Project Browser toolbar has a set of options allowing creating and managing items.

LY
¢ Import
+"  Filter Search Results

@ - Region 00

. ¢ AddPlayground...

Add Compare Set ~ @ Sample Link 1 Delete AlL

e Add Sample Link: creates a new sample link. See Chapter Sample Links.

e Import: imports new slides to be added to current project. See Chapter Import Virtual Slides.
e Add Playground: creates a new playground. See Chapter Add Playground.

e Add Compare Set: creates a new compare set. See Chapter Compare Sets.

e Collapse All

e Expand All

e Search

e More

- Filter Search results

- Delete All: deletes all items from Project Browser

2. Project Browser Items Controls

Each item from the Project Browser has a set of fast controls, that vary depending on item type:
e Sample

Has the following options: open in Image Viewer, Analyze, More menu.
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Slide 2 - Region 003
View

View in New Tab

Analyze
Rename
Properties,
Expand All
Collapse All
Delete

¥ C",.Sﬁdez Region 003 _— Build Cache

= : k@ ’ W —

lide 2 aion 001 Analyze (changes only)

Regions v Analyze

e Regions
- Regions parent node has the following options: Analyze, More menu.

v Regions P v =
C TMABIOC Regions
~ Compare Sets
Analyze (changes only)
~ Compare Set 1
Analyze
Input

Side-by-side D

Overlay Diagra Collapse All

Copy All

Delete All

- Each child region has the following options: open in Image Viewer, Analyze, More menu.

Analyze
Rename

Properties...

Delete
Delete Results
Flag All FOVs Outside This

Copy

Annotations v Analyze Propagate
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e Annotations
- Annotations parent node has the following options: More menu.

« Annotations =—

Annotatiol Annotations

Annotatio

Collapse All

A

- Each child annotation has the following controls: More menu.

Annotation 1 =
Annotation 02 Annotation 01
Exclusion Areas Rename

Exclusion Area 0

Delete

e Exclusion Area

- Exclusion Areas parent node has the following options: More menu.

B
~ Exclusion Areas .

Exclusion Are gyclysion Areas

Collapse All

Delete All

- Each child annotation area has the following controls: More menu.

Delete

e Sample Link

Has the following controls: More menu.
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- Re Sample Link 1

-~ Regions Rename

Annotation:
Annotat
Annotat  Load App...
sion A1 Load Proje

Exclusio

e Compare Set
Has the following controls: open in Image Viewer, More menu.

~ CompareSet1 (©) =
Input Compare Set 1
Side-by-side Diag  View
rlay Diagrams ~ Rename
ample Link 2
Collapse ALl

Delete

e Playground
Has the following controls: open in Image Viewer, Analyze, More menu.

Playground_1
View
View in New Tab
An
Analyze
Rename
Edit

Properties...

Delete

Build

() Playground 1 ) P

Delete Cache

Sample Link 2 (changes only) De its

Analyze
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3. Project Items Properties

For each project item selected in the project browser from the Samples, Compare Sets, Annotations,
Exclusion Areas tabs, StrataQuest will display a list of properties, for example: project item type, name,
rows count, columns count, FOVs count, area, events count, cache built status and illumination
correction setting. The properties displayed in this list depend of the selected project item.

To access these properties, right click on the item or on More button and choose Properties.

Project Browser Layers Editor

® v+ Q=

~ @ slide2-Regionoo1 © b v =

« Regions ide Label Map

@ Region 001 e Sample
slide2-Region 001

3

(6385,2805)
Sample Size (mm) (3.192500,1.402500)
FOVs Count
Excluded FOVs Count
Stitched
Pixel Size (um)
Magnification
Total Scanned Area 2984988 mm?

Total Excluded Area 0.000000 mm?

Cache Built

Comment

Temporary Path E{\Projects\Fluorescence;

e Excluded FOVs Count: the number of FOVs excluded from the analysis when using exclusion
areas or the flags;
e Total Scanned Area: the initially scanned area of the tissue;

e Total Excluded Area: the excluded area from the analysis when using exclusion areas or the
flags;

Note:
- For the Line Annotation, the length will be displayed instead of area.

e Magnification: can be edited by pressing the dropdown button.

Excluded FOVs Count
Stitched

Pixel Size (um)
Magnification

Total Scanned Area
Total Excluded Area
Layers Count

Layer '"New Layer' Events Co---

Use Shading Correction

Cache Built

e Pixel Size: can be edited by pressing the Pencil button.
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Sample Size (px)
Sample Size (mm)
FOVs Count
Excluded FOVs Count
Stitched

Pixel Size (um)
Magnification

Total Scanned Area
Total Excluded Area

Layers Count

Pixel Size

Width | 0.5

(6385,2805)
(3.192500,1.402500)
10

0

Yes

20x
2.984988 mm?
0.000000 mm?

1

=
# Edit Pixel Size

User Manual

Height | 0.5

If pressing Apply to ..., Manage Pixel Size window will open, so you can modify the pixel size for

selected items.

£} Manage Pixel Size

Name

» ~ B Linked Samples

s~ M Slide 2 - Region 001

M Slide 2 - Region 001
v M Slide 2 - Region 002

M Slide 2 - Region 002

| Show by sample groups

e Temporary Path

Linked

Pixel Size

(0.5,0.5)

(0.5,0.5)

. Cancel |
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Slide Label

Type

Name

Sample

Rows Count
Columns Count

ROI Size (px)

ROI Size (mm)

FOVs Count

Excluded FOVs Count
Area for Analysis

Perimeter

[UETs]

Region of Interest
Region 001

Slide 2 - Region 001
3

5

(6385,2805)
(3.192500,1.402500)
10

0

1.307849 mm?

6.688569 mm
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Layers Count 1
Layer 'New Layer' Events Co-+ 0
Comment

=
Temporary Path E:\Projects\Fluorescence\-- ¢ View Temporary Path

4. Slide, Label and Map

These tabs show thumbnail images for the slide, slide label or slide map, if these images are available.

9.2. Samples

The analysis in StrataQuest is performed on immunohistochemically stained tissue samples. A sample is
a set of color images the user wants to analyze using the methods provided in StrataQuest.

According to the method of choosing the images, a sample can be divided in two types:

e Sample with related images (this sample is the StrataQuest equivalent of a region of interest
from a brightfield TissueFAXS project, Fat Cells project, etc.).

The StrataQuest projects obtained by importing regions from a TissueFAXS project can contain
multiple samples.

The StrataQuest projects obtained by importing from a Hamamatsu project or a Mirax project or
other import sources contains only one sample.

e Sample with unrelated images (this sample comes from importing images from a folder). In this
case the StrataQuest project will only have one sample.

Notes:

- The user can add more samples after the creation of the project with the first sample, using the Add
Samples from option. The steps to be followed are the same like those when a project is firstly created,
except the fact the user will not be allowed to change the project name and project folder.

- After opening a sample in the main viewer and the cache is build, the sample will be displayed in best
fit mode.
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For projects obtained with the Import Folder, a default sample is created that takes the name of the
imported folder. This sample contains the images from the folder arranged in a matrix.

For projects obtained with the Import TissueFAXS Project the application creates a sample for every
brightfield TissueFAXS region of interest selected. The name of such a region will be a combination of the
slide name and the region of interest name provided by the TissueFAXS project. In this way, duplicate
names are avoided, since regions with the same name can exist on different slides in TissueFAXS.

Project Browser Layers Editor
S\ —

Samples
|| 4017€ Samples
Ret Import

Add Playground...

Collapse All
Show Search
Filter Search Results

Delete ALl

Compare Sets

Image Compare Sets

Samples options

e Import: imports samples;

e Add Playground: adds playground;

e Expand All;

e Collapse All;

e Show Search: search field is displayed;

Project Browser Layers Editor

Samples

|| 40176 S15 - Region 006

Regions
e Filter Search Results: applies filters to search results;

e Delete All.
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9.2.1. Add Playground

StrataQuest playground is a sample-like project item composed of areas of predefined size from existing
samples.

It works like a virtual sample and it brings better management of sample’s heterogeneity. By selecting
various sample pieces, you can determine optimal settings that will eventually be applied to the desired
samples.

StrataQuest analyses each area individually and presents results for all areas in the same place, avoiding
using multiple ROIs. The software offers sample linking and other tools for a quick parameter tuning.

Playgrounds can be used almost in all the circumstances where you can use a Sample.

Create Playgrounds

Project Browser Layers Editor

®© +v =

v a Import

Add Playground... \ Block 09 FO9

Add Compare Set

e To create a new playground, press Add Playground.

e Playground Editor will open:

e Type a name for your playground.

e Press Select a Play Area. The application will take you to the sample, where you can hover with
the mouse over the image and select desired area.

e Press Insert to effectively insert the image into the playground. You will receive a confirmation
message.
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Play Area Playground

Playground_1

Now press Ok to create the playground. Another confirmation message will pop-up.

e Optionally, you can add a description to the playground.

e The playgrounds listed in the Play Areas can be removed one by one or all at once, by pressing
Remove or Remove All.

e The parameters of the play area can be configured by pressing Configure Play Area button. You
can set play area matrix width/height and area FOV width/height. Check Save as default for
further use of the current configuration.

Note: After creating a playground, some parameters cannot be changed anymore.

Playground Layout

) Automatically adjust

Fixed horizontal number of play areas

Play Area Layout

Play Area Matrix Width:

Play Area Matrix Height:

Play Area FOV width in pixels:

Play Area FOV height in pixels:
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Notes:

e A playground can be created by selecting play areas from more samples. Just make sure all
these samples are opened and selected, not necessarily in multiple tabs.

e Anplayground is added along the samples.

e Asforthe sample, the cache is built for the playground. If you edit the playground by adding or
removing areas the cache will be rebuilt.

e Inthe playground, there are no features related to ROIls. Only annotations are available.

e If the sample where you picked the play areas had illumination correction, the playground will
inherit it.

e You can save analysis settings from a playground for further use within a StrataQuest profile.

e Aplayground is added to the sample link if the samples are linked.

Playground contextual menu

Right click on the name of a playground or on the More menu to access the contextual menu:

Playground_1
View
View in New Tab
Analyze (changes only)
Analyze
Rename
Edit...

Properties...

Delete

Build Cache

Delete Cache

Delete Results

Delete Channel

- View: view playground in Image Viewer

- View in New Tab: open playground in a new tab in Image viewer

- Analyze (changes only): analyze only the changes made to playground
- Analyze: analyze entire playground

- Rename: rename playground

- Edit: opens Playground Editor, where it is possible to modify a playground (name, description,
remove/select play area, configure)
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- Properties: displays playground properties

Slide  label  Map

Type Playground

Name Playground_1
Rows Count 3
Columns Count 2

(1000,1500)

{0.800000,0.900000)

Comment

Temporary Path PROJECTS\JAS-0152

- Expand/Collapse All

- Delete: deletes current playground

- Build/Delete Cache: builds/deletes cache for current playground

- Delete Results: erases results for current playground

- Remove from Sample Link: removes current playground from a sample link

- Delete Channel: select channels you want to delete for selected playground.
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Select channels that you want to delete

DAFL 420

9.2.2. Sample Links

If you have similar samples, it is easier to make settings once and then apply these settings to all
samples.

To accomplish this operation, you need to link the samples, so they will share the same analysis settings
and other properties.

If you modify an analysis parameter or add a new StrataQuest image for a sample from a sample link,
the changes will be also visible on the other samples in the same sample link.

To access Sample Linking option, go to Project Browser-> Add Sample Link.

Project Browser Layers Editor

+iQ=

+ (3 Siide 2 - Region 003

Regions

¥ ROI 01

The newly created sample link will be listed in the Project Browser.

Project Browser Layers Editor
A

® 4t Q=
@ - Region 00
« 3 Sample Link1 =
- G Slide 2 - Re Sample Link 1

.~ Regions Rename

C ROl Hdit..

@ rol

. Annotation:  Collapse All
Annotat  Delete
Annotat  Load App...
, () Slide2-Re  Load Project Profile...

» Regions Channels Mapping...
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Each sample link has a More menu including these operations:
- Rename: type a new name for the sample link.

- Edit: it is possible to add or remove samples to/from the sample link. Just select the items you want in
the link and press Apply. To manage the samples list more easily, use the batch selection options: Select
All, Clear Selection, Invert Selection and Show Search.

Note: Samples can be added to a sample link by using drag and drop feature in the Experiment Browser.

Project Browser Layers Editor
L

@ v Ol =
> @ -Region 00
@ Sample Link 1 ==
@ Sample Link 2 Sample Link 1 (no selection)
v - Region 00 Select All
Slide 2 - Region 003 Clear Selection
Slide 2 - Region 001 Invert Selection

Slide 3 - Region 004 Show Search

Slide 3 - Region 005

- Expand All: expand all items from the sample link.
- Collapse All: expand all items from the sample link.
- Delete: delete the currently selected sample link.

- Load App: loads a StrataQuest App to the sample link. For details, see Chapter Project Profiles and
APPs.

- Load Project Profile: loads a StrataQuest project profile to the sample link. For details, see
Chapter Project Profiles and APPs.

- Channels Mapping: applies Channels Mapping to the sample link. For details, see Chapter Channels
Mapping.

# Channels Mapping
Reference Channels  Slide2-Region 003 Slide2-Region002  Slide2-Region001  Slide3-Region004  Slide3-Region005  Slide3-Region006  Slide 7-Region 001
440N 440 440 440 440 440 440 440N

410

520

570

650

700

6605

Note: When creating a new project, each sample will be linked to itself, creating something similar to a
default link.
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9.3. Regions of Interest

A ROI (Region of Interest) is a sample area that is of interest for the user and needs to be separately
analyzed.

This is a way to restrict analysis only to a certain area of interest. The advantage of ROlIs is that you get
relevant statistics only for what you are interested in and you don’t spend time to analyze areas that are
not of interest.

To define a ROl on the sample, press ROl button, then select a shape.
Note:

During the definition of a new ROI, an approximation of its area is displayed to the user.

User Defined Shape
v Rectangle
Ellipse
Custom
Freedrawn
Tools
Tissue Detection...
TMA Detection.
Standard ROls...
Easy ROs...
View
«  ShowROIs

Show Name Only for Selected ROI

o | & Y v A
p+1:lpomg%gm

Types of ROIs
There are more predefined shapes that can be drawn on the sample:

e Rectangular: For the creation of rectangular ROIs, the user has to select its shape from the shapes
manipulation toolbar, then the left mouse button should be kept pressed on the sample, the
pointer is dragged over the interest area and then the mouse button is released.

e Elliptic: For the elliptic ROIs, after its shape is chosen from the shape manipulation toolbar, the
user has to press down the left mouse button in the middle of the interest area and drag until the
circular shape of the ROl will surround the desired region. Then, the mouse button is released.
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e Custom: In order to create the polygon shape of a custom ROI, the user has to select it from the
shape toolbar. Each line of the polygon is defined by two left mouse clicks, one at the beginning
and one at the end. When all legs of the desired polygonal shape have been defined, right click
the mouse in order to finish the custom ROI (and the ROI will be automatically closed).

e Freedrawn: The shape of the freedrawn ROl has to be chosen from the ROl manipulation toolbar.
To begin defining the shape, the user has to press down the left mouse button and keep it pressed
while the entire area is surrounded. The shape is defined by the track of the mouse. Releasing the
mouse button closes the shape.

ROIs View

e Show ROIs: check this option to display existing ROls on the sample.

e Show Name Only for Selected ROI: check this option to display the ROl name label only for
currently selected ROI (this helps when having multiple ROIs drawn, in order to avoid
overcrowding the viewer).

ROIs Status

You can know the analysis status for a ROI by looking for the symbol associated to ROls name in the
Project Browser, as shown below:

e Not processed

@ Region 001
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e Processed

C Region 002

e Results not updated

) Region 002

Show ROl interior
This option available in the region contextual menu will highlight on the sample the interior of the selected
ROIl. This feature will be useful when a freedrawn shape is very complex and it is difficult to assess its

interior area.

Right click on the desired region and choose from the contextual menu Show Interior [Region name)].

T19-1747-1-TMA Block 09 F09

T19:1747-1-TMA Block 09 F09.

Automatically display properties for the selected ROI

When clicking inside a ROl on the sample, the name of the respective ROl will be highlighted in the project
tree.

By choosing More option corresponding to a ROI, then Properties from the contextual menu, the
properties of the selected ROl will be displayed.
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Project Browser Layers Editor
-

—)
(C TMABlock09F09 @ B v =
TMA Block 09 FO9
View
Viewin New Tab
VA Blck 09 09
Analyze (changes only) TIO-1747-1 - TMA Blck 09 09

Analyze

Rename

Delete

Delete Results

Copy

Propagate DASQ- PROJECTS\.Demar.

Note:

The same option is available for TMA spots. Select a spot directly on the sample to see its properties.

In Project Items, for each ROl it is possible to open it in a new Detail Window or choose to analyze it:
© @ -TMABlock09

v (© T19-1747-1-TMA Block 09 FO9

v Regions

( TMA Block 09 FO9 Pv=

Analyze (changes only)

v Analyze

9.3.1. Tissue Detection

Tissue detection is a StrataQuest tool helping you save time and improve the accuracy of defining the area
to be processed (e.g. the section contour).

In order to detect the ROls, press Autodetect ROIs button from the ROl manipulation toolbar.

To improve the results of Autodetect ROIs option, apply lllumination Correction on the sample before
performing the detection.

Note:
To initiate tissue detection, the cache must be already built for that sample.

The following dialog will appear:
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£} Tissue Detection

Slide Preview Detection Parameters

Current | Profiles

o ] KX 06 N
% @ n‘ * [:l ' ' . o e\ % PEIY u ! Intensity threshold | Automatic

Select Run Clear Edit  UserDefined Standard Extension Excluded Clear ShowAll Zoom Out ZoomIn Original BestFit Slide RGB<->Gray
v Regionsv  Region Areasv Areasv Allv Size Overlay tower | 1 upper

Detection User Defined Areas Navigation 0 255

Tissue fragments - max. merging distance (px)
) 10
Tissue fragments - min. area (mm2)
I
0 02
Contour inflate size (px)
=1k
0 1

Maximum number of regions:

0 1

Exclude border connected regions

Regions Detected
/| Region 001

Select All Unselect All Invert Selection

By default, the detection is run on the entire preview image. If you want to refine the results, you can run
the detection on a smaller area:

i Select the desired area by drawing it on the displayed image;
(T | Click Run Selection.

x If you want to cancel selection, press the Clear Selection button.

u Once pressed, each existing shape can be modified using the mouse and the blue edit points or the
edges of the shape.

User Defined Regions: rectangular/elliptic/freedrawn regions drawn by the user that will be included in
the detection

il

e LI— Rectangular Region

-
-’
&

Rl

*= Elliptic Region

° {‘j Freedrawn Region

Add Standard Region: add standard regions by setting a name, a shape and a size.
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..+ Add Standard ROI

Select the standard ROl you wish to add to your sample

Name Width (mm) Height (mm) New

02X0.2 0.2 0.2

Note: Press ‘Add to Sample' button to add Standard ROI '0.2 X 0.2 to Sample 'T19-1747-1 - TMA Block 09 F09'.

@ Rectangular Elliptic

Add Extension Areas: rectangular/elliptic/freedrawn areas drawn by the user in addition to the

detection algorithms results (for example - StrataQuest has automatically detected a region and you
want to manually expand it)

o u Extension rectangular

e Z Extension elliptical

c
foe | .
e "~ Extension freedrawn

" Add Excluded Areas: rectangular/elliptic/freedrawn areas drawn by the user that will NOT be
included in the automatic detection of regions.

° Rectangular Excluded
° Elliptic Excluded

° Freedrawn Excluded

< (Clear: clear all or clear only user regions, extension areas or excluded areas

Show All: displays all existing areas

l" Zoom out
&R
Zoom in

—

Original Size

£ &
K

Best Fit
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Slide Overlay: displays the Overlay feature.

Slide Preview

(-] o r & L& Y |
) @ 4 ’ D ' ‘ . e\ — o\ X M v
o
Select  Run Clear Edit User Defined Standard Extension Excluded Clear Show All Zoom Out Zoom In Original Best Fit Slide RGB<->Gray
v Regionsv  Region Areasv Areasv Allv Size Overlay

Detection User Defined Areas Navigation

Channels o0 L [ ]

T647/ET655 RED-635 E

i
§ °
T685/ET720 RED-680

T425/ET425 VIOLET i
TS05/ET510 CYAN i
T570/ET570 GREEN §

0
5
d

Histogram

1200000

- . Switch between RGB and Gray image: switches between RGB and Gray visualization mode. As
tissue detection runs internally on a gray image, in order to facilitate the proper selection of the threshold,
seen the gray image can help. The viewer also shows the RGB or gray value under the mouse cursor.

Detection Parameters

In order to refine the results of the automatic detection, StrataQuest provides a set of parameters you
can adjust according to your needs, in order to obtain the desired results.
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Detection Parameters

Current | Profiles

Intensity threshold v | Automatic
tower | I upper

(= 25589

Tissue fragments - max. merging distance (px)
I
0 10
Tissue fragments - min. area (mm2)
|
] 0.2
Contour inflate size (px)
-k
0 1

Maximum number of regions:

0 1

Exclude border connected regions

e Automatic: if this is checked, the RGB (red/green/blue) channels values are automatically
determined within three intervals given by the user. These intervals are established by
increasing the lower (default value is 5) and upper (default value is 255) values.

e If Automatic option is unchecked, the tissue detection algorithm will use three values given by
the user for Red, Green and Blue channels.

e Intensity Threshold: sets threshold for intensity;

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

e Tissue Fragments — min. area: the smallest area a tissue region can have. All the regions with a
smaller area will not be considered;

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

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

e Exclude border connected regions: regions touching the border are excluded from detection.

Profiles

e Default: it allows you to store current set of parameters values for future detection.
e Restore Defaults: it restores all the parameters to the last saved default parameters.
e Profile: saves the current parameters settings for further use.

e Load Profile: loads a previously saved profile from the existing list, by double clicking on it.
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9.3.2. TMA Detection
StrataQuest offers you special support if you are working with Tissue Microarrays (TMA).
1. TMA detection

StrataQuest provides automated tissue detection for TMA structures. By using this feature, the efforts of
working with TMAs will be considerably reduced.

It consists in an algorithm based on contrast and uniform illumination. Therefore, applying the
illumination correction before detection of the TMA spots might be needed. You can do this by using
lllumination Correction button from Slide Preview toolbar.

After applying the illumination correction, TissueFAXS can automatically detect the TMA structures on a
slide.

Start by pressing the TMA Detection button from toolbar.

When the automatic detection of TMA structures is initiated, the dialog below will appear. In this dialog,
the user can restart the TMA detection using different parameters. This operation can be done for the
whole slide or over a specific selected area. For best results, the area selected for detection should
contain mostly tissue. The coverslip borders and other artefact structures should be avoided.

By default, the detection is run on the entire preview image. If you want to refine the results, you can run
the detection on a smaller area:

i Select the desired area by drawing it on the displayed image;

(]
Fe)

k____J Click on Run Selection.
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x If you want to cancel selection, press the Clear Selection button.

a Once pressed, each existing shape can be modified using the mouse and the blue edit points or the
edges of the shape.

R oo
{
11

[T
B M Best Fit

Zoom in

Original Size

I
{TJ—J lllumination Correction: enables/disables illumination correction. If there is no illumination
correction computed for the sample the button will be disabled.

Parameters

In order to refine the results of the automatic detection of TMA structures, StrataQuest provides a set of
parameters that can be adjusted according to your needs, in order to obtain the desired results.

1. Basic Parameters
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.

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 (blurred-but-not-to-
much TMA spots will have a better detection)

e Background threshold: Used to discriminate TMA spots from background. When set to 0O, 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).

2. Advanced Parameters
Background size: Use this to eliminate the high background and non-uniform illumination. Its
value should be at least equal to the biggest spot radius. A value smaller than the object of interest
radius will tend to partially destroy the object.

e Cells vs small objects ratio: Represent the ratio between the average area of the detected objects
and the smallest allowed area. Use this to eliminate artifacts/dirt/garbage from the image.
Objects with an area <Spots vs small objects ratio> times smaller than the average area of all
detected objects, will be deleted.
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e Coefficient grid lines minimum distance: Used to generate block's grid. <Coefficient grid lines
minimum distance> * <Spot Mean Radius> is the minimum distance allowed between 2
consecutive lines / columns.

e Area Garbage: Area threshold for all detected objects. Any object with a smaller area than this
value will be eliminated.

e Background Threshold Grid Cells: similar threshold as <Background threshold> but this time is
used for each grid cell to identify each TMA spot.

e Manual Spot Size: Enter desired value for the spot size in pixels. The value will be used when using
“New Spot” feature.

When TMA structures are adequately detected, press the OK button.

Remove Existing ROlIs: press this to remove existing ROIs. It is recommended to keep this option enabled,
otherwise

Create Samples for each Spot: press this to create a sample for each detected spot.

9.3.3. Standard ROls

Adding standard ROIs means you are going to add identical ROIs on a sample.

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

"+ Add Standard ROI

Select the standard ROl you wish to add to your sample
Name Width (mm) Height (mm) New

0.7X0.1 0.7 0.1

Note: Press ‘Add to Sample’ button to add Standard ROI '0.7 X 0.1 to Sample ‘40176 S15 - Region 006'.

@ Rectangular Elliptic

Add to Sample

Now press New button to set the height and the width of the desired ROI, then press Add in order to
include the new standard ROl in the list.

e Add to Sample: will include the ROl to the sample. After pressing Add to Sample, a rectangle (or
elliptic shape) will appear on the viewer. Now click on the viewer in the area where you want to
add the region. The process is continuous, you can automatically add a shape after another. To
exit from drawing, press Esc key. If the size of the ROl overpasses the sample, a note will appear
above Add to Sample button.
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e Edit: will modify the properties of a ROl from the list.
e Delete: deletes a selected ROl from the list.
e Delete All: deletes all ROIs from the list.

*.# Standard ROI
Name

Width

Height

/| Use default naming

Check Use default naming to allow StrataQuest automatically give names to ROls, instead of manually
entering the names.

Notes

e For the elliptic ROIs, the values from the Width and Height fields refer to the diameters of the
ellipse (radius value x 2).

e The last used standard ROl is always remembered. It is selected automatically when opening the
Add Standard ROI dialog.

In order to start adding the standard ROl on the sample, press Add to Sample button. Once clicked, the
user has the rectangle of the ROl following the mouse, so that he can center the ROI on the desired
area.

The name of the standard ROl will include its size.

Note: To exit drawing mode, press Esc from your keyboard.
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9.3.4. Easy ROls...

Using Easy shapes helps adding more regions without pressing Add button every time. Select what you
want to draw (type and shape) and start drawing in the viewer. After drawing a shape, you can start
drawing another one without pressing other button.

Check Easy Shapes to access Easy Shapes Tool.

Eined ook ..+ Easy Shapes

Rectangle

- What do you want to add?
ipse

.

san Type Shape
Frtad @ Region of Interest Rectangular Custom

1 Tools

Annotation Elliptic

Tissue Detection. Exclusion Area ® Freedrawn

Name Prefix:

No Prefix

N Standard ROIs...
»
View
g Show ROIs

Show Name Only for Selected ROI

In this dialog you will select:

e The type of region to be added: ROI, Annotation, Exclusion;

e The desired shape: rectangular, elliptic, freedrawn, custom, line or polyline (only for
annotations);

e You can set the prefix of the shape that will be defined (like a defining mark, for example Tumor
01): choose one of the existing prefixes or type a new one. If no prefix is set, created shapes will
have default names (ROI 01, ROI 02). Any prefix can be renamed or removed using
corresponding buttons.

#": Define Prefix

Prefix 01

Prefix 01
No Prefix

9.4. Annotations

An annotation is a shape you can draw on a sample, which can contain clinically relevant information for
documentation purposes or, for example, second opinion experts’ consultations.

To define an annotation, press Annotation button, then select a shape and start drawing on the sample.
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User Defined Shape
v Rectangle
Ellipse
Custom
Freedrawn
Polyline
Line
Manage
Edit Annotations...
View J H
L " |
e Custom Ejlipse |
|

Show Name Only for Selected Annotation —~
Polyline

0 9. E.ILCIIE. 2
: o e o e @

e The line annotation does not show the area, but the distance between two points on the
sample. You can also see the line size in pixels in Project Item properties when the annotation is
selected.

e The area or length of an annotation depends on the FOV size.

Edit Annotations

¥+ Edit Annotations

Visibility Name Locate
v v 40176 515 -Region 006 BestFit
Annotation 04
Annotation 05
| Annotation 06 D
v Annotation 07 Rename
Annotation 08
v Annotation 09

Delete All

Please insert annotation content below!

Demo annotation

e In the Visibility column, mark the checkboxes corresponding to the annotations you want to
visible on the sample;

e Locate - see the location of the selected annotation on the map of the sample;
e Best Fit - gives an optimal display of the annotation in the viewer;

e Remove - delete the selected annotation(s);

e Remove all - remove all the annotations from the sample;

e Insert comment regarding the annotation in the lower-left corner of the Edit Annotations dialog
and press Save to keep it.

Note: You can also delete all annotations from a sample by right-clicking on sample’s name in the
Project Browser and choosing from the contextual menu Remove All Annotations option.

Annotation contextual menu

By right clicking on the name of an annotation listed in the Edit Annotation dialog box, a contextual
menu will appear:
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Visibility Name
v v 40176 S15 - Region 006

| (s Rename Annotation
Delete Annotation

Locate

Best Fit

e Choose Rename Annotation option to rename the annotation: write the new name in the given
field, then press Ok to save it.

e Delete Annotation.

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.

Notes:

e To display the user name for the annotations, go to StrataQuest Main Menu - Settings >
More -> Image Viewer, then check Include user name in annotations contents.

e The specific color of annotations can be set and changed in StrataQuest Main
Menu -> Settings > More - Image Viewer. The annotation color varies for BF and FL.

Default Colors

Erightﬁeid Fluorescence
Region of Interest (- -
\Annotatian 1 =

Exdusion Area sl A 1

RGB Indicator

Mon-sele

Non-sele

Edit annotation directly on the sample

An annotation can also be edited directly in the image viewer: it can be renamed, its content can be
changed or it can be removed. To edit an annotation, use the little black framed square on the contour of
the annotation. If pressed, this little square will display an edit box, where you can operate the following
actions:
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e Edit the name of the annotation: write the new name in the upper-left corner of the box, then
press Enter key to save the changes;

e Write a comment in the space below the name, you can also erase the existing comments (all
the changes concerning the notes are automatically saved);

e Delete the annotation by pressing r—" button;

e Close the edit box by pressing b1 button.
Annotation Menu

Right clicking on an annotation will display the following menu:

W

Annotation 06
0.0049 mm 2

Edit Annotation...
Delete Annotation 06

FOV Info...

e Edit Annotation: opens the Edit Annotation dialog.
e Delete Annotation: deletes the selected annotation.

e FOV Info: displays the location of the FOV, the channels present in that FOV and the file path.
Also, if pressing View, you will see the FOV's image for the selected channel.

FOV Info [ID=000047, Row=13, Column=11]
File Path

DASQ - PROJECTS\[Demo] Tumor cells distances to blood vessels (NY SKMO\[Dema] Tumor cells distances to bloo...
DASQ - PROJECTS\[Demo] Tumor cells distances to blood vessels (NY SKMC)\[Demo] Tumor cells distances to bloo...

D:\SQ - PROJECTS\[Demo] Tumor cells distances to blood vessels (NY SKMC)\[Demo] Tumor cells distances to bloo...

Project Browser Annotations Menu

=
[Jj]» Annotations

1= -
Annotatior Annotations

Annotatior

Annotatior  Collapse All

Annotatior  Copy All

Annotatior

Annotatior Delete All

Annotation 09

Press More button from the Annotations section in the Project Browser to access more options related
to the annotations management:

e Expand All
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e Collapse All
e CopyAll

e Paste

o Delete All

Annotations View

e Show Annotations: check this option to display existing annotations on the sample.

e Show Name Only for Selected Annotation: check this option to display the annotation name label
only for currently selected annotation (this helps when having multiple annotations drawn, in
order to avoid overcrowding the viewer).

9.5. Exclusion Areas
An exclusion area is a shape you can draw on a sample, which will not be included in the analysis.

From the total area of the scanned tissue, the exclusion area will be subtracted; no events detected in
these areas will be taken into consideration.

User Defined Shape

v Rectangle
Ellipse
Custom

Freedrawn

Flags

Flag for Removal
Flag for Exclusion
View
v Show Exclusion Areas

Show Name for Exclusion Areas

o P E
(&)

o)

To define an exclusion area, press Exclusion Area button, then select a shape and start drawing on the
sample.
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The Exclusion Areas have some adjustable settings that can be accessed from StrataQuest Main
Menu -> Settings - More - Image Viewer:

(S T—
Default Colors.
Brightfied | Fluorescence

e Exclusion Area color: choose the desired color from the color picker.
e Exclusion Area transparency: move the slider to modify exclusion area transparency.

e Show name for Exclusion Area: mark this checkbox to display the name of the exclusion area on
the sample.

Exclusion Area Contextual Menu

By right clicking on the Exclusion Area, a contextual menu will appear:

FOV Info...
Delete Exclusion Area 05

Copy to Clipboard

Save

e View Event Data: see data associated to any event from an analysed sample. Event Data panel
includes the following information:

o The graphical representation of the event, it depends on the currently displayed image;
o The event label — each event has its unique identification number;
o Copy all Event Data option - will copy all event data on the clipboard.

e FOV Info: displays the location of the FOV, the channels present in that FOV and the file path.
Also, if pressing View, you will see FOV's image for selected channel.
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FOV Info [ID=000047, Row=13, Column=11]
File Path

D:ASQ - PROJECTS\[Demo] Tumor cells distances to blood vessels (NY SKMC)\[Demo] Tumor cells distances to bloo...
D:\SQ - PROJECTS\[Demo] Tumor cells distances to blood vessels (NY SKMC)\[Demo] Tumor cells distances to bloo...

D:ASQ - PROJECTS\[Demo] Tumor cells distances to blood vessels (NY SKMC)\[Demo] Tumor cells distances to bloo...

e Delete Exclusion Area

e Copy to Clipboard: creates a copy of the displayed image or of the displayed image with data, so
you can paste it into another software application (e.g. MS PowerPoint).

e Save: saves the displayed image or the displayed image with its data under a graphical format
you can choose (.bmp, .jpg, .gif, .tif, .tiff, .png).

Project Browser Annotations Menu

I
=} Excl orea Exclusion areas

Exclusion Area 02
Exclusion Area 03
Collapse All

Exclusion Area 04
Copy All

Exclusion Area 05

Compare Sets

Delete All
Image Compare Sets

Press More button from the Exclusion areas section in the Project Browser to access more options
related to the exclusion areas management:

e Expand All
e Collapse All
e CopyAll

e Paste

e Delete All

Exclusion Areas View

e Show Exclusion Areas: check this option to display existing Exclusion Areas on the sample.

e Show Name Only for Selected Exclusion Area: check this option to display the exclusion area
name label only for currently selected exclusion area (this helps when having multiple exclusion
areas drawn, in order to avoid overcrowding the viewer).

9.6. Compare Sets
Compare sets is a tool that compares data from different diagrams.

It is possible to create a compare set for simple samples or for linked samples.
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Create compare sets

To add a compare set, got to Project Browser and, from the "+" dropdown menu, choose Add Compare
Set.

The newly created compare set will appear in the Project Browser.

Project Browser Layers Editor

Q@ =4 v
Import

Add Playground...

Add Compare Set

ei-T425_490-Mean Intensity

A compare set has three sections:

1. Input: here you can choose the regions to be included in the compare set. In the Input menu there
are more options: Edit, Expand/Collapse/Delete All.

v Compare Set 1

T
v Input =

{—,
ROI Input
ROl  Edit..
ROI
ROl  Collapse All

ROl  Delete All

If choosing Edit, you will be able to select the regions to be included in the compare set. From the
existing menu, you can select all regions, clear/invert selection or access Search.

Project Browser Layers Editor
N

w4vitAS
v Compare Set 1
v Input =

RO} Compare Set 1 (7 Regions of Interes|

T19-1747-1 - TMA Block 09 F09 Select All

T19-1747-1 - TMA Block 09 F09. Clear Selection

TMA Block 09 FO9 Invert Selection

v/ ROI04 Show Search

| ROI05

~| ROI09

2. Side-by-side diagrams: here you can add side-by-side diagrams. You can add diagrams, edit existing
diagrams, expand/collapse/delete all.

Side-by-side diagrams support T-sne, UMAP, Phenotype, scattergrams, histograms.
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Project Browser Layers Editor

> @ T19-1747-1-TMA Block 09 FO9
v Compare Sets
v Compare Set 1
> Input
~ Side-by-side Diagrams @
Set 1 - Nuclei-T425_ Side-by-side Diagrams . - Nuclei-T425_490-Mea...
Set 1-Nuclei-T425_  Add
Set 1-Nuclei-T425_  Edit.. sity / Set 1 - Nuclei-T425...
v Overlay Diagrams
Set 1-Nuclei-T425_  Collapse All

> Compare Set 2 Delete All

Press Add, then select the input data to create a new diagram, then add another one or close this
window.

Add Diagrar
Layer New Layer
Set 1 - T425_490-Minimum of Intensity / Set 1 - T425_490-Range of Intensity
XAxis | Set1-T425_490-Minimum of Intensity )
Y Axis | Set 1-T425_490-Range of Intensity s %
Name | Set 1-T425_490-Minimum of Intensity / Set 1- T425_490-Range of Inter
Search

Input Gates

Set 1 - Nuclei-T425_490-Minimum of Intensity

/| Show Gates by Diagrams Add and Continue Add and Close

3. Overlay diagrams: here you can add overlay diagrams. You can add diagrams, edit existing diagrams,
expand/collapse/delete all.

Overlay diagrams support Phenotype, scattergrams, histograms.

v Overlay Diagrams =
Set 1 - Nuclei-T4 Overlay Diagrams  sjty
> Compare Set 2 Add

> @ Playground_1 Edit...

@ Playground_2

@ Sample Link 1 Collapse All

@ Sample Link 2 Delete Al

Press Add, select the input data to create a new diagram, then add another one or close this window.

The overlay shows the analysis of all selected regions within the same diagram, in different colors. You
can choose which regions will be shown on the overlay diagram, just check the ones you need in the
legend field.

91



UEGNYSTICS Strata( yluest 8

PRECISION THAT INSPIRES User Manual

"+ Add Diagram

Layer New Layer
Set 1 - T425_490-Mean Intensity
XAxis | Set1-T425_490-Mean Intensity

Y Axis

Name  Set1-T425_490-Mean Intensity
Search

Input Gates

1

M ™ ROI 04 (T19-1747-1 - TMA Block 09 F09)

M M ROI 09 (T19-1747-1 - TMA Block 09 F09)

ROI 05 (T19-1747-1 - TMA Block 09 F09)

) ROI 06 (T19-1747-1 - TMA Block 09 F09)

0l 10 (T19-1747-1 - TMA Block 09 F09)

ROI 07 (T19-1747-1 - TMA Block 09 F09)

Set 1 - Nucl ROI 08 (T19-1747-1 - TMA Block 09 F09)

/| Show Gates by Diagrams Add and Continue || Addand Close

Viewing compare sets
To visualize a compare set in the viewer, press the eye button.

v Compare Sets
+ Compare Set 1 E
> Input
> Side-by-side Diagrams

v Overlay Diagrams

 Side by Side Diagrams verlay

ROI 04 (T19-1747-1 - TMA Block 09 F09) 9-17 47-1 - TMA Block 09 F09) ROI O 09 ROI 10 (T19-1747-1 - TMA Block 09 F09) RO 07 (T19-1747-1 - TMA Block 09 F09) ROI 08 (T19-1747-1 - TMA Block 09 F09)

It is possible to resize the diagrams in the compare set by dragging the separation space between the
columns, as shown in the below image:
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ROI 04 (119-1747-1 - TMA Block 09 F09) Umasnwmn TMA Block 09 709) ROI09 (T19-1747-1 - TMA Block 09 F09) ROI 06 (T19-1747-1 - TMA Block 09 709) ROI 10 (T19-1747-1 - TMA Block 09 709) ROI 07 (T19-1747-1 - TMA Block 09 F09) ROI 08 (119-1747-1 - TMA Block 09 F09)

Set 1 - Nuclei-T425_490-Area (um’)

To reset the histogram layout for an optimal view (after you made changes), go to toolbar, then choose
More -> Refresh Diagrams Layout.

Compare Set 1

Side by Side Diagrams Overlay Diagrams v

fr agra 2
Refresh Diagrams Layout 1- TMA Block 09 F09)

Settings.

Delete All Diagrams

clei-T425_490-Mean

o O

To add new diagrams, go to toolbar, then choose "+".

Compare Set 1

v Side by Side Diagrams Overlay Diagrams v

Side-by-side diagrams are displayed in a compact layout, so you can visualize more of them.

The axes of all diagrams are synchronized in zoom in/out, and also when dragging the events of one
diagram.

Set 1 - Nuclei-T425_490-

Area (um?) / Set 1 - Nu.

ol
'
a
=
£
]
b

5
z
g
A

3
z
3
A
~
E
k]
P
g
<

93



Strata(J\uest 8

PRECISION THAT INSPIRES User Manual

UEG N\...; STICS

To edit a side-by-side diagram, just double click on it. Edit Diagram panel will open, there you can make
any changes, including adding cutoffs and gates.

You can also activate Heatmap feature.

New Lay

Set 1 - Nuclei-T425_490-Area (um?) / Set 1 - Nuclei-T425_490-Mean Intensity

For Overlay diagrams statistics are shown, based on categories. Each region displays its own statistics.

The diagram range for all regions is synchronized, if one is moved, all the other will automatically adjust.

= SidebySide
Newlayer % - m ¢ B Set1- Nuclei-T425_490-Mean Intensity

B Lef
Set 1 - Nuclei-T425_490-Mean Intensity

Side by Side

Newlayer % - gm
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You can:

- reset diagram name

- export diagram image
- select export options

- copy/paste

- delete

Diagrams Settings

To access diagrams settings, go to compare set toolbar, then choose More -> Settings (also see
chapter StrataQuest Generic Settings).

Diagrams

Cutoff Percentie Vakue

Compare Set 1

+ = /Side by Side Diagrams Overlay Diagrams

Refresh Diagrams Layout Ol 05 (T19-1747-1 - ROI 09 (T19-1747-1 -
TMA Block 09 F09) TMA Block 09 F09)

- Nu...

Settings...

Delete All Diagrams

:
-
vy
o
<
bt
kT

o

-
z

Area (um?) / Set 1

Set 1

Common settings:

- show grid

- select cutoff color

- set small range limit

- set cutoff decimals

- set cutoff percentile value

- choose compare set layout: show regions on columns or show diagrams on columns
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Compare Set 1

4 == ISideby Side Diagrams Overlay Diagrams

ROI 04 (T19-1747-1 - (T19-1747-1 RS 747 ROI 06 (T19-1747-1 RC 747 ROI 07 (T19-1747-1
TMA Block 09 F09) Block 09 FOS M c 09 TMA Block 09 F09) MA B TMA Block 09 F09)

g
'
<
P
2
3
3
z
3
A

Area (um®) / Set 1 - Nu...

-4 == . Sideby Side Diagrams Overlay Diagrams v

Set 1 - Nuclei-T425 490-  Set 1 - Nuclei 0-  Set 1- Nuclei
Area (um?) / Set 1 - Nu. Area (um Minimum of Intensity /.

Block 09 F09)

TMA  ROI 04 (T19-1747-1 - TMA

Show diagrams on columns

Scattergram settings:

Diagrams :: Scattergrams
Point Style
® Point

XCross

3D Diagram Point Style 3D Diagram Point Size

Flat Point

o Ellipse

- choose point style for scattergram events

- choose point size for scattergram events
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- choose point style for 3D diagrams

- choose point size for 3D diagrams

Histogram settings:

Diagrams :: Histograms

Bins count

Line Style with Fill

- set bins count value
- select line style

- select histogram color

10. Analysis Setup

Analysis in StrataQuest

After having created a project and doing analysis setup, StrataQuest is ready to run analysis.
StrataQuest allows analysing an entire sample, several samples or regions of interest.

Analysis involves many steps from simple to sophisticated image processing and high-level mathematical
operations (depending on number and size of samples/ROIs) that may be time consuming. Therefore,
you can choose whether analysis should be run for entire samples, a smaller representative ROl or just
relevant parts. This way, the best configuration can be chosen for analysis of samples.

Note: While the analysis is performed for any region, some of the operations cannot be done and they
appear disabled in the menus: operations with flags, finalize analysis, layers or engines changes, engines

parameters changes, remove sample and ROls.

During analysis, a taskbar is shown. You can stop, pause or clear tasks (see above Task Manager).

Stop Pause Remaining 1 of 1

Tasks

Analyze ROI 'Slide 2 - Region 003’ (all layers)

= Basic Operations Module
g Field Of View 96 / 222
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1. Sample Analysis
The analysis for a sample can be done in more ways:

e Using Analysis option that appears near the sample name (from the Project Items). You can
analyze everything or just the changes (if any). StrataQuest will remember the choice for the
next run.

® +v Q =
v (@ Slide2-Region001 @& P v =
v Regions v Analyze (changes only)
@ Region 001 Analyze
v @ Slide 2 - Region 001_1

v Regions

e The Main Window Analyze button will display a panel where you can select the samples to be
analysed.

Analyze and Analyse (changes only) will analyse currently selected item.

Analyze
Analyze (changes only)
~  Analyze Layers Editor

Analyze Multiple Items...

Analyze Multiple Items will open a panel where you can select items to be analysed.

i Analyze
Select items to analyze:
~ GO -Region00 =
Slide 2 - Region 003
Slide 2 - Region 003
ROI 01
ROI 02
Slide 2 - Region 001
Slide 2 - Region 001
ROI 01
ROI 02
Slide 3 - Region 004
Slide 3 - Region 004
Slide 3 - Region 005
Slide 3 - Region 005
Analyze (changes only)

Build Cache for Sample if Missing
Shut Down after Finish

Select menu opened by pressing the More button will display a set of selection options:
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% Analyze
Select items to analyze:
~ @ -Regionl0 = Select
Slide 2 - Region 003 AlLROIs
Slide 2 - Region 003 Processed ROls
ROI 01 Unprocessed ROIs
ROI 02 All Samples
Slide 2 - Region 001 Processed Samples
Slide 2 - Region 001 Unprocessed Samples
ROI 01 All Samples and ROIs

ROI 02 Clear Selection

e Select All ROls;

e Select Processed ROls;

e Select Unprocessed ROls;

e Select All Samples;

e Select Unprocessed Samples;
e Select All Samples and ROls;

e Clear Selection.
You can customize the analysis process using the following options:

e Analyse Changes Only: only analyses the changes that were made since the last analysis.
e Build cache for Sample if Missing: will build the cache if it has not been previously computed.

e Shut Down After Finish: the computer will automatically shut down after the analysis is done.
Note:

- Make sure no other applications are running that will require the computer to stay on power,
when you select Shut down after finish option!

- Analysing the sample will delete all previously obtained data.

2. ROI Analysis
In order to analyze a ROI, there are more possibilities:

e Analyze from the right mouse button menu on ROI's name from Project Items. You can analyze
everything or just the changes (if any).
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O
ROI 01

@ ROl

~ Annotations

View

View in New Tab
Annotat

Analyze (changes only)
Annotat
Analyze
v @ Slide2-Re
Rename
v Regions

C rol
@ Rol

v @ Slide3-Re

Properties...

Delete
Regions
Delete Results
v (@ Slide 3 -Re
Flag AllL FOVs Outside This ROI
+~ Regions
Copy

Propagate

e Analyze button near ROI's name. You can analyze everything or just the changes (if any).

~ Regions
Cro01 © pv=
@ ROI 02 Analyze (changes only)

~ Annotations v Analyze

e The Main Window Analyze button will display a panel where you can select the regions to be
analysed.

Analyze and Analyse (changes only) will analyse currently selected item.

Analyze v
Analyze (changes only)
+  Analyze Layers Editor

Analyze Multiple ltems...

Analyze Multiple Items will open a panel where you can select items to be analysed.

Select menu opened by pressing the More button will display a set of selection options:
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7 Analyze
Select items to analyze:
~ @ -Region00 = Select
Slide 2 - Region 003 AlLRQIs
Slide 2 - Region 003 Processed ROIs
ROI 01 Unprocessed ROIs
ROI02 All Samples
Slide 2 - Region 001 Processed Samples
Slide 2 - Region 001 Unprocessed Samples
ROI01 All Samples and ROIs

ROI02 Clear Selection

e Select All ROls;

e Select Processed ROIs;

e Select Unprocessed ROls;

e Select All Samples;

e Select Unprocessed Samples;
e Select All Samples and ROls;

e C(Clear Selection.

You can customize the analysis process using the following options:

e Analyse Changes Only: only analyses the changes that were made since the last analysis.
e Build cache for Sample if Missing: will build the cache if it has not been previously computed.

e Shut Down After Finish: the computer will automatically shut down after the analysis is done.

Note: Make sure no other applications are running that will require the computer to stay on power,
when you select Shut down after finish option!

10.1. Layers and Engines
An introduction to StrataQuest layers and engines
StrataQuest analysis setup is defined by one or more Layers.

A Layer is a set of engines structured in a predefined way and following some interconnecting rules that
aim at detecting some type of objects and measuring them.

An Engine is the basic building block in the image processing pipeline and can be thought like an algorithm

which takes some inputs and produces some outputs. Engines complexity can vary from simple ones that
add two images to complex ones like classification.
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Engine’s input are images — built-in images (like the “Original” image in BF or channel images in FL) or
images produced by other engines in the same layer.

The types of images supported by StrataQuest are the following:

e Gray— 8bit or 16bit.
e Color—24bpp.

e Float.

Below you can see an example of how engines chain together.

Background

Detection S

Measurements

Every engine can have parameters — these refer to images (this is not mandatory, there are engines that
have implicit image inputs) and other numeric parameters or options that allow you to tune the results.

10.1.1. Layers

Structure of a layer

The layer structure that defines what engines can be added and how they can be linked is pictured
below:

Project Browser Layers Editor

Q=
)] L1: Nuclei DNN

| L2: Nuclei Classic

Each category in the layer’s structure allows a specific set of engines. An engine from a category can use
inputs from the previous categories or from the same category as long as circular dependencies are not
made (otherwise StrataQuest will be in a loop when running the analysis).

Not every category needs to have engines added — this depends on what you want to do.
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The complete list of engines with their description can be found in the “Engines Reference” document
that can be accessed from StrataQuest help menu.

As with the engines, layers can also be linked. Given that an engine can only work with images defined in
the same layer (or the original raw input color or channel images), how can you link engines? The answer
is the “Import” engines where you can select a layer and the image that you want to import. Like for
engines, circular dependencies between layers are not allowed.

Running analysis workflow

When running analysis for a Sample or ROI, layers are processed in the order of dependencies. First the
layers that do not depend on other layers are processed and then the processing follows the
dependencies.

The analysis inside a layer follows the layer’s categories going from “1. Pre-Processing” to “6.
Measurements”.

Engines inside a category are also run based on dependencies — first the engines that do not depend on
other engines and then the processing follows the dependencies.

Running an engine usually requires analysing each field of view from the Sample or ROI. This is typically
done in parallel and the order in which the FOVs are processed is undefined, depending on the number
of FOVs and the number of threads set for processing (see Task Manager options). Storing image results
is also done for each FOV — so if you have 10 FOVs inside a sample and 2 image outputs for an engine
there will be saved 2 sets of 10 images corresponding to each output and FOV.

Note: There are engines that do not run FOV by FOV but from an image from the cache. Still, the output
images are then projected back to FOVs so other engines can use them.

Notes:

- Usually the engines run on the original image, but if you don’t need the entire image resolution the
engines can be run on a downscaled image. Still, the output images are then resized to the original
resolution so other engines can use them. The resize settings is an option for the layer and applies to all
engines in the same layer (except Measurements — these are always done on the original resolution).

- There are engines that do not run FOV by FOV but from an image from the cache. Still, the output images
are then projected back to FOVs so other engines can use them.

Storing objects and stitching

The purpose of the layer is to detect or “segment” objects. There are various ways to segment images,
like thresholding, but whatever the method results are stored in labelled (or coded in StrataQuest) images.
In StrataQuest the coded image is a color image (24bpp) that can store maximum 65535 labels.

Note: There are also 32s images as well — the cache images of global/stitched labels.

In the example below, you can see 4 FOVs with some objects (in orange) and their labelling (in black).
The labelling is done FOV by FOV (the so-called local labels).
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FOV 3 FOV 4 ‘

But if StrataQuest stores local labels, then how can it handle objects that spread across FOVs? The answer
is “stitching” which is an additional processing step after “2. Detection”, which is run for every layer that
is set to stitch objects (the default). In this step the local labels on FOV’s borders are matched giving global
labels. In the above images with black are numbered the local labels and with green the global labels. For
example, the global event “2” is composed of the local event “2” from “FOV 1” and local event “1” from
“FOV 1”.

The stitching information is not stored in the coded images but in the StrataQuest project file and the
engines have access to it and can handle global labels.

Notes:

- There are cases in which you don’t want the stitching algorithm to be run (for example in case of Import
Folder where the images are unrelated). This can be changed from the layer’s properties.

- There are some advanced parameters for the stitching algorithm that can be accessed from the layer’s
properties but the defaults provide good results.

Layers general operations toolbar

Layer specific operations are gathered within the layer toolbar, as shown below:

Project Browser Layers Editor
-

v l L2: Nuclei Classic

> PreProcessing

e New Layer: press to add new layer. StrataQuest will automatically create and name the new
layer, but you can rename it by clicking on its name in the Layers Editor and type the desired
name.

e Remove All Layers: press to remove all layers.
e Quick Search: search item within Layers list.
e Collapse All: collapse all layers list.

e Expand All: expand all layers list.

More options for layers
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Load App.

Save App...

Load Project Profile...

Save Project Profile...

Go To Easy Mode

Easy Mode Editor.

Show WBS

Advanced

Delete All Layers

e Load/Save App: loads/saves a specific SQ APP.
e Load Project Profile: loads previously saved project profile.

e Save Project Profile: saves current project profile.

e Go to Easy Mode: Switches to “Easy Mode” view. This functionality is subject to licensing and
it’s not available for basic licenses.

e Easy Mode Editor: Opens the “Easy Mode Editor”. This functionality is subject to licensing and
it’s not available for basic licenses.

e Show WBS: Shows the “Work Breakdown Structure” column. This is an automatic numbering of
the levels in the layer’s tree that helps identifying items faster.

e Advanced

Filter Search Results

Variables...

Export Graph...

- Filter Search Results: you can filter the search results to see only the rows that correspond to your
search criteria;

- Variables: these are some global variables useful for measurements engines (for example Total Area
Measurement). As the variables by pressing New button, then set desired value and press Apply.

- Export Graph: it exports engines’ configuration in GraphML format files.

e Delete All Layers

Individual Layer Actions
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1) Pre Processing
v (1) Clasifier b v =

Background Classifier

Add Images for Each Output

s
8| Objects.
s

Measurements Gre
Quick Help Editor...
16 Visualization Code

Detection Delete

Info...

+ Quick Actions

Background Add Class Quantification Layers for

Objects

Add Class Area Quantification Layers for

Quick help editor: allows adding an explanation regarding current layer. If there is a Quick Help added a
question mark icon will appear in the Layer’s actions area.

Delete: deletes current layer.
Quick Actions: these are actions used to combine frequent operations in a single action
There are multiple Quick Actions types based on the context from which they are triggered:

e layer
e Engine
e Engine Output

e Diagram
The first three types of actions can be found in the “More Options” button from the “Layers Editor”.

The last type can be found in the contextual menu of a diagram or a gate from or from the contextual
menu of the statistics table shown in “Diagram Detail” window.

Some actions appear only if there is a context to operate on — for example for Color Separation you need
to have some markers defined, for Classifier you need to have some classes defined, etc.

Some actions also require some user input —a submenu for a quick selection or an additional dialog.

Summary of the initial Quick Actions
Layer:

e “AddIHC 2/3” — available on BF, adds a Color Separation with 2/3 markers, a Nuclei detection
with first marker, a Cellular mask for the others and measurements for all the markers.

e “Add Total Area 2/3 markers” — available on BF, adds a Color Separation with 2/3 markers, an
Area with the first marker and a Standard measurement for it and for the other markers, creates
a new layer in which imports the corresponding shade and does the same for measuring the
marker area.

e “Add Single cell analysis on” — available on FL, it asks the user to select the nuclei channel from a
submenu, adds a Nuclei detection on it with Standard measurements.
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e “Add Single cell analysis (with cell masks) on” — available on FL, it asks the user to select the
nuclei channel from a submenu, adds a Nuclei detection on it with Standard measurements and
for all the other channels it adds a Cell mask and a corresponding Standard measurement.

e “Add total area of” - available on FL, it asks the user to select a channel from a submenu, adds
an Area detection and corresponding Standard measurement.

Engine:

e Color Separation — Add Nuclei Segmentation and measurements — for the first marker will add
Nuclei detection on it and corresponding Standard Measurements.

e Color Separation — Add Nuclei & Cell Segmentation and measurements — for the first marker will
add Nuclei detection; for other markers - a Cellular mask; and for all a Standard Measurement.

e Total area — “Filter input” —appears only if an input is set; shows a submenu with the type of
filter; adds a BOM engine with the filtering operation, sets its output based on image type and
sets it as input for Total Area.

e Total area — “Use Otsu Threshold (Global)” - appears only if an input is set; adds an “Otsu
Threshold (Global)” on the original input; checks “Use Global Variable” and sets it to the output
of the “Otsu Threshold (Global)”.

e Classifier — “Add class quantification layers” — appears only if there are some classes defined;
shows a submenu for selecting the classes to work on; adds Nuclei detection if detection is not
set; adds an “Assign objects to classes” engine for the classifier class map; defines a histogram
with the measurement and defines gates for each corresponding class value; for each class —
add a layer, import coded with the gate corresponding to the class and set detection to Existing
coded.

e Classifier — “Add class area quantification layers” — appears only if there are some classes
defined; shows a submenu for selecting the classes to work on; for each class — define a layer,
import the corresponding class mask; add Total Area detection and measure are using Standard
Measurements.

Proximity — “Add Proximity areas quantification layers” — appears only if there are some areas defined;
adds Nuclei detection if detection not set; adds an “Assign objects to classes” engine for the Proximity
gray map; defines a histogram with the measurement and define gates for each corresponding area
value; for each area —add a layer, import coded with the gate corresponding to the area and set
detection to Existing coded.

Diagram:

e “Create layer for gate/quadrant” — adds a new layer; import the objects shown in the diagram
using the selected gate and adds Existing coded as detection. If the diagram, cutoff or gate is not
propagated, it will be automatically propagated.

e “Add Statistics Report column” —adds a new Statistic Report column for the selected gate. If the
diagram, cutoff or gate is not propagated it will be automatically propagated. The action will
display a dialog so the user can enter the name and the desired Unit.

Output:

e “Measure area” — available for gray outputs. It adds a new layer, imports the selected image,
adds Area detection and standard measurements for Area.

Layer Properties

Each layer has some parameters that can be adjusted.
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Project Browser Layers Editor

++ia=e

« ()| Default Layer

@ el B v =

Nuclei
Input 7
Nuclei Size 5/
Remove small-sized objects 1/
Remove weakly stained objects 1/
Automatic Background Threshold /

Lower ' ' Upper

255

Post ing Order Remove, Merge /"
Remove Lab

Use Merging Rules

Events Strategy

Analysing a ROl implies restricting the detection results to the shape of the ROl and here comes the
qguestion how events on border that do not fit entirely in the shape are handled. This is defined by “Events
Strategy” configuration.

To access the Events Strategy, go on layer’s name from the Layers Editor -> More -> Properties.

Project Browser Layers Editor

Default Layer
Rename
Properties...
Add Images for

ck Help Editor
Delete.

QuickActions.

AddIHC2

Project Browser Layers Editor
.

S
'\’

« (1| Default Layer o

Pre Processing /| Stitch Objects _

) Detection Color Labels

Post Proc | Show Crops

Manual Correction /| Relabel Labels in ROIs

saciramente adk Events Strategy Crop events to ROI's shape

Resize Factor i

Measurements

Stitch objects option

The events within a ROl can be computed and displayed in three different ways:
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/| Stitch Objects
Color Labels

v Show Crops

| Relabel Labels in ROIs

Events Strategy Crop events to ROI's shape v

Resize Factor Select only events entirely in ROI

Select events entirely or partially in ROI
Crop events to ROI's shape

e Select only events entirely in ROI: only the events placed entirely in the ROl will be considered
for evaluation;

e Select events entirely or partially in ROI: an event placed on the edge of the ROI will be
considered for evaluation, even if it overpasses this edge;

the part inside the ROI.

e Notes:

- When Crop events option is used, the events will be computed if the regions belonging to the group
are not overlapping. If regions are overlapping, events computation is not yet available.

- Changing this strategy will only show effect on the data level after the algorithm has been run (again).

- This strategy is recommended for Total Area Measurement, where total area within the selected
region is required. In a single cell analysis, this strategy cuts the cells on the border and measures the
cell fragments creating thus measurements which might not be relevant or desired.
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If a ROl is modified and it also contains results, the user will be asked whether he wants or not to reanalyse
it again.

Resize factor: analyses the image to a smaller resolution in order to fasten the analysis process.

10.1.2. Engines

For detailed descriptions related to engines, please consult StrataQuest 8.0 Engines Reference
document.

Notes:

e Please note the fact that the engines listed in the Layers Editor may vary depending on the
license you own. For more information please consult the support staff.

e Engines have a help link that open the Engine References document to the page corresponding
to that engine. This helps documenting on an engine faster.

Engines operations workflow

Project Browser Layers Editor
-

Do Lot n e v () Default Layer
i eroing 4 = B —
Detection
~ (1) Grayscale Image | vE]
G

Detection n Adglmages for Each Output

Project Browser Layers Editor Project Browser Layers Editor
- -

; Defaut Layer
Detection  pre processing
Post Processing

Post Processing | Import. )| Grayscale Image

Manual Correction Manual Correcti  Operations (basic) > Coded Image

M, ts Mask 1
easurements Mas! Measurements | Operations (advanced) Post Processing Quigk Help Editor
Measurements

Measurements  Detection Manual Correction

Experimental Measurements Mask

User Input Measurements

S,

Channels Favorites

€ ———————

A layer has a set of options visible near its name:
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Project Browser Layers Editor
-

~  L01_Color Separation
I
+} Pre Processing

[} Detection

1. Analyze

g}wl_Color Separation
[} Pre Processing v Analyze without Dependencies (changes only)

i} Detection Analyze without Dependencies

2. Add Engine/Layer

| 1L01_Color Separation
T
Pre Processing Add Engine
Detection Pre Processing
Post Processing Detection
Manual Correction Post Processing
Measurements Masks Measurements Masks
Cellular Manual Correction

Basic Operations Modul  peasurements

Measurements Add Layer

Standard Measurement: After

Before

End

Each StrataQuest layer is composed of more layer categories:

e Pre-Processing

e Detection

e Post Processing

e Manual Correction

e Measurements Masks

e [Vleasurements

For each layer category it is possible to add engines by using Add button (1). From the list of engines select
an engine and it will automatically appear as a child under the current layer category (2). Below the engine
node there will be a child node for each engine output.

The parameters regarding selected engine will be visible under the layers section (3).

It is also possible to create image types for each engine. Press More Options button of the engine’s
toolbar, then choose Add Images for Each Output (4).

The images types can now be found in the Images tab (5).

A category has a set of options visible if clicking on that category:
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LO1_Color Separation

' Pre Processing

LO1_Color Separation

| Detection
Post Processing
Manual Correct
~}-Measurements |
+}Cellular
Basic Operal
|- Measurements

Standard Me

e Lists of available engines for each layer category.

Pre Processing

Import

Operations (basic)

LO1_Color Separation
Operations (advanced)

| Pre Processing
Detection |

: Detection
Experimental

User Input > |- Post Processing

External =
Manual Correction

e Delete all engines for selected category.

3. More options

|/ L01_Color Separation
T
Pre Processing
Detection
Post Processing
Manual Correction
~}-Measurements Masks

Cellular

Basic Operations Module

Measurements

Standard Measurements (glol

LO1_Color Separation
Rename
Properties...
Quick Help Editor..
Delete
Quick Actions
Add IHC 2
Add IHC3
Add Total Area - 2 Markers

Add Total Area -3 Markers

Pre Processing

Delete All Engines

e Rename engine: type a new name in the name field

e Properties for current engine

Project Browser Layers Editor

| LO1_Color Separation
Pre Processing

Color Separation

blue - Shades

B

Stitch Objects
Color Labels
v Show Crops

| Relabel Labels in ROIs

ncam - Shades Events Strategy Crop events to ROI's shape

Ki-67 - Shades

Resize Factor

Strata 8

User Manual

e Quick Help Editor: adds an explanation regarding current layer. If there is a Quick Help added, a
question mark icon will appear in the Layer’s actions area.

e Delete engine

e Quick Actions: these actions vary from engine to engine
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11. Analysis Results

11.1. Raw Data
Raw Data represents a tabular format of the measurements of events inside a layer.

e Raw Data tab for current sample/region is located in the right dock of the application.

e Raw Data can also be accessed from StrataQuest Main Menu -> Project -> Raw Data. Raw Data
option accessed from Project menu can be considered a global Raw Data, as it concerns all
samples and regions. Its purpose is mainly to make batch exports for multiple items.

Stratal_ylves

Open...

Impaort.

Project Load App.

Tools *  Save App...

View » Load Project Profile..
Settings Save Project Profile.

Help * | Analyze...
15 JN0e M - U1 -

Properties...

« Regions
Save

Diagrams...

Gates

Delete

More

Advanced Tools
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+ RawData
v | slide 2- Region 001 Raw D: 2 on 001
« || slide 2-Region 001 Event Label Set1- Nuclei-DAPL... Set1- Nuclei-DAPL... Set1- Nuc L. S . Set - Nuclei-DAPL... Set 1 - Nuclei-DAPL.. Set1-Nuclei-DAPI... Set1- Nuclei-DAPL.. Set1-Nuclei-DAPL.. Set
Default Layer 10.407557 29.480000 2948 36.249599. 6.020764 14775119

/| Region 001
22376247 28102325 52.073250 7216180 19.448187

Default Layer
X i 24145531 32775864 7 75.096313 8665812 20738617
v /| slide 2- Region 002

« /| Siide 2- Region 002 34344936 28845455 27.991268 5.290678 22674265

/R Detaitt oy 15.507259 28234900 28944822 5.380039 14.507861
/!| Region 002 18.629526 38564247 228.480515 15115572 16.867323
4 LS 27311874 30.083651 44973991 6706265 19.904423
19.670282 27.465609 22.33:73 4725831 17.167004

33200104 40097179 150.112608 12.252053 21194855

11760539 27814159 23248650 4821685 13.862645

52037785 55.535999 812972717 28512676 30.729969

34.449013 37574017 199.543610 14125991 27314909

3642645 27657143 %68 25.482449 5.048014 6.875972

20919189 31666666 6365 53774460 7.333107 18.646414

24561834 45.114407 10647 307.516571 17.536150 19.337484

27.059647 57.896152 15053 854677673 29234871 20249958

8534197 31695122 2599 42211929 6.497071 10903823

28933008 30.474821 8472 45.256561 6727300 20549639

32575653 43271564 13544 311744141 17656277 21462111

Count=2959 AVG=26.45 AVG=45.46 AVG=19 Vi AVG=11846.14 AVG=29101 AV AVG=19.90

A row corresponds to an event and the columns represent the measurements. There is an additional
column that helps you identify the event, called Event Label.

Raw Data

Images Diagrams Object Inspector
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Measurements

Press Measurements button to select the measurements (columns) to be added for selected layer, by
checking corresponding checkboxes.

If you don't make any change, all measurements are shown by default. If new measurements are added,
they will also be checked by default.

Once you make some changes, the new measurements will not be added anymore.

Images Diagrams Object Inspector Raw Data

Layer | LO1_Colar Separation

Event Label ~ Set4-CellularM,.. Se ity il @

/ Set 4 - Cellular Mask-Area (um?)

Select All
Clear Selection

/' Set4 - Cellular Mask-Mean Intensity Invert Selection

~ Set 5 (Standard Measurements (gfobal)) Show Search

7/ Sets - Area Ki-6: - Shades-Mean Intensity Shaw £

More button for Measurements will display the following operations related to measurements list:

e Select All

e Clear Selection
e Invert Selection
e Show Search

e Show Engines

Raw Data options

e Sorting and filtering: right click on a column's head to access the sorting and filtering options.

Images Diagrams Object Inspector Raw Data
&

Layer LO1_Color Separation ¥ I" E

Event Label v Set4-Cellular M... Set4-CellularM...
] Sort Ascending

= 59.665840
J Sort Descending

97.8145.
Clear Sorting SIS

35.507500

49.046284

Show Group Panel

Show Column Chooser

Best Fit

Best Fit (all columns)

6. 3
Filter Editor... [

g
Show Search Panel 75.859886

115



TISSUEGNUODSTICS

PRECISION THAT INSPIRES User Manual

e Summary row is a feature that allows viewing the following numerical values for each of the
columns from the raw data window. You can access this menu by pressing the right mouse
button on the area below any of the columns.

42746162 1512.639893
25.294748 1188.344971
Max 51.667953 1272.443970

Count 27.941874 1499.652588
46177624 1329.951172
:36.17
Max=240.88837 AVG=1400.43
Min=7.0589995

Average

Count=20U5U
Sum=201011275

- Sum: the sum of all values of the column;

- Min: the lowest value of the column;

- Max: the higher value of the column;

- Count: the number of existing values per column;

- Average: the average value for the entire column.

Note: For each of the columns you can add one or more summaries.

e Double clicking on an event will highlight it in viewer.

T19-1747-1 - TMA Block 09 FO9 Dimensions Images Diagrams Object Inspector Raw Data
-

Layer L4:Measurements ~ il =
Event Label ~ Nuclei- Area (pm®)  Muclei- Mean Int...
35000874 1466.123291

1905.574341

1468.899170
1021.339355
29902706 1551.390137
26961456 1505.785400
43.824623 1531.067139
44.608955 1674.026367

2116.793096

1462.939453
878.965210

1930.157837

69.119370 1965.053955

24118248 2112406494

8181 27.647749 1421.982300

Count=20050

88 WG= .43
SUM=201011275 88837 AVG=1400.43

0589995

116



Stratal

cGNYSTICS

8

PRECISION THAT INSPIRES User Manual

e Backward connection feature is available in raw data for filtered events. Use the filter option
corresponding to each column or click on the header of a column to enter filter input.

) A Nuclei - Mean Intensity

| SortAscending

Sort Descending

Layer  L4: Measurements N4 l“ E

| 2
Event Label Nuclei - Area (pm?) " Rt aipliopnlaandas
Filter Rules Filter Values

Is greater than < Show Group Panel

) ) bg.511: =1 Show Column Chooser

4
4t

v
Best Fit

Best Fit (all columns)
Clear Filter
Filter Editor...

Show Search Panel

Clear Filter

Press BC button to activate backward connection mode. For details see Chapter Forward and Backward
Connection.

e Status of events loading is available in the lower part of the Raw Data panel. There are two
status types when loading events: Ready and Loading.

G Loading the Events..

W, Adding the visible measurements to the table...
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19 46.177624

n 27 BABORT 1327 RINOART
Count=20050 AVG=36.17 AVG=1400.43

Note: Loading images and raw data is an asynchronous process: raw data appears first, but events may
appear later, especially if their number is very large.

e Moving columns: you can rearrange the columns in raw data by using drag-and-drop on the
head of each column.

Event La Mucle{- Area (pm?®)  Muclei - Mean Int
%'ﬂ:'li Ldoher = = .
P 511414 -

e Export Raw Data for current region

You can export raw data for selected layer in various formats: .xlsx, .csv, .pdf, folder.

Images Diagrams Object Inspector Raw Data

Layer LO1_Color Separation
Event Label ~ Setd-Cellular M..., Setd-Ce Microsoft Exce
Comma Separated Values [csv)
Comma Separated Values w/o Headers (csv)

45611111 Portable Document Format (pdf)

50.018612 ICEFormat (folder)

Export All Columns

- Export all columns option will export all existing columns of a layer. Otherwise, only visible columns
will be exported.

e Batch export for Raw Data
You can export Raw Data for more regions/samples by opening Raw Data window from StrataQuest
Main Menu (Project -> Raw Data...). Then select desired items from the left dock area by checking

corresponding checkboxes.

Press Export To and choose export type.

118



Strata( 4 \uest 8

User Manual

GN\v STICS

PRECISION THAT INSPIRES

Raw Data
| slide 2 - Region 001 Raw Data for >> Slide 2 - Region 001
Slide 2- Region 001 Event Label Set1 - Nuclei-DAP Nuclei-DAPL.. Set 1 - Nuclei-DAPL.. Set 1 - Nuclei-DAPL.. Set 1 - Nuclei-DAP Microsoft Excel (xisx)
- Default Layer
o 10407557 29.480000 Comma Separated Values (csv) 14775119

Region 001
76247 28102325

Comma Separated Values w/o Headers (csv) el
/' Default Layer

| Slide 2 - Region 002 S ’ ¢ ! Portable Document Format (pdf) R

44936 8.8454 2 22674265
|| slide 2- Region 002 & 28aiss ICEFormat (folder) z

Default Layer 15507259 28234900 7 14507861
Export All Columns

Region 002 18.629526 38.564247 K 8 ©9Us 225480515 15.105512 16.867323
(R 2731 30083651 7912 44973991 6706265 19.904423
10.670282 27.465609 2 5191 2 4725831 17.167004
33200104 40.097179 5 6 12791 12252053 21194855
11760539 s 9 3 4821685 13.862645
7785 2 812972117 28512676 30720969
34449013 31574017 199543610 14125901 27.314909
3642645 27.657143 3 96; 25.482449 5048014 6875972
20919189 31666666 g 53.774460 7333107
24.561834 45.114407 8 307.516571 17.536150
27.059647 57.896152 854677673 29234871 20249958
8534197 31695122 2 42211929 6497071 10.903823
28933008 30474821 8 45.256561 6727300 20549639

32575653 43271564 9 311744141 17656217 21462111

Count=2959 AVG=45.46 9 AVG=82 3 AVG=291.01 1990

Ready

Note:

- XLS export has limitation for the number of rows, as shown in the image below:

StrataQuest

Maximum rows count supported by XLSX is 1048576. Make sure Region
‘Slide 2 - Region 001" does not exceed this limit.

11.2. Object Inspector
For each detected event, you can see its corresponding data by hovering with the mouse over the event.

The data will be displayed in Object Inspector tab, as shown in the image below:

Dimensions Images Diagrams Object inspector Raw Data

Layer L4: Measurements
Measurement Value
Object label 15047
Layer 14; Measurements
Validation Field - Validate 1
Nuclei - Area () 51569912
Nuclei - Mean Intensity 1617.093140
Set01: [M] Nuclei on Dapi - [DC | 0875063
Cellular CD4 (520) - Area (um?) | 51.569912
Cellular CD4 (520) - Mean Interv |~ 403.825104
Cellular on CD4 (520)(16-bit)- 5( 021
Cellular PD1 (570) - Area (um?)  60.883873
Cellular PD1 (570) - Mean Inten: |~ 300.740753
Cellular on PD1 (S70)(16-bit)- 5
Cellular CK (650) - Area (um) | 150.788071
Cellular CK (650) - Mean Intensi | 37483.671875

Cellular CD8 (690) - Area (um?) | 51.569912

Celluiar CDR (690) - Mean Inten  1832.028564
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11.3. Image Results
Images Overview

Images section in StrataQuest allows manually selecting certain images from the projects for further
visualization.

In the Images tab, press Add Images (+) in order to access the available images list and make your
selection.

Dimensions Images Diagrams Object inspector Raw Data
4

Background
Original Images

Overlay ~ 100%

E 885 3384
R — illil :

470SN

Dimensions Images Diagrams ObjectInspector Raw Data
A

520N

570N

RSN

Contours

Cellular Mask

The images chosen to form an “SQ Image” can be from any layer.

The defined SQ Images will be the same for all samples in the same Sample Link.
Structure of an Image

An Image is defined by Backgrounds and Contours.

The Background contains the following:

1. Original Images: has original images for both BF and FL samples - Original Image (BF), Overlay and
Channel Images (FL).

2. Another type of images present in this section are images generated by background compatible
engines. These images inherit layer's name. If layer's name changes, it will also be automatically update
in the image title.

For the Background section, the following output types are available: color, gray, gray 16bit or float
output. These outputs are mentioned as tags added to the images.
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Image tag
origina' Background
Images
T425_490
e
T505_540
T570_590
T647_670
Englnes T685_710
generated
images v L1: Nuclei DNN

G

Category 1 - Shades

Category 2 - Shades

Display parameters

Each image type has a set of display parameters, that are visible after selecting the image. These
parameters vary depending on the image type:

~ Driginal Images

 COLOR |
vl Overlay

| GRAVG |
v T425 490

v C - Background

e Intensity (Color, Gray 16, Gray)
e Color (Gray 16, Gray)
e Channel range and histogram (Gray 16)

Each modification done to these parameters will automatically update the image displayed in the Image
Viewer.

Background images list can be managed using the available controls:

Background

v Original Images

[COLOR |
v Overlay 100%

e Expand: expands list;
e Collapse: collapses list;
e Search: enables search function;

e Selected: shows only images you have selected.
Contours

The Contours are coded images that represent different objects or masks. For every coded image there
are various coloring options.

The output type for Contours images is Coded, that is shown as a tag attached to the image.
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Contours

Default Layer

Display parameters

Each image type has a set of display parameters, that are visible after selecting the image.

Contours
v L1: Nuclei DNN
: Nuclei

Centers

v L2: Nuclei Classic
[Co0t0 ) 3 .

[DO][CL] Nuclei Classic

v L3: Nuclei Fuse

a'-’»’:‘»
[CL] Nuclei dnn

v [CL] Nuclei Classic (wo DNN results)

Parameters for Coded output images:

e For Normal Contour: Intensity, Color, Fill

e For Selected Contour: Intensity, Color, Fill

Note: Selected Contour will not be displayed for coded images that are not generated by detection
engines.

Each modification done to these parameters will automatically update the image displayed in the Image
Viewer.

Normal Contour Properties
- Color Change for the Normal Contour: select a color for the Normal Contour;
- Single Color Display: this is the default selection for the Normal Contour, you can adjust its thickness;

- Labelled Display: this is a selection you can make in order to see event/label (contours) drawn/painted
with different colors to help in the visual differentiation between labels/events. Its thickness is
adjustable.

Contours

v L1: Nuclei DNN
v Nuclei

Theme Colors

HOROEEEEEN

Lk

Standard Colors
OOmEEOmO0O0O

@ More Colors..
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Contours

v L1: Nuclei DNN

Centers

Contours

L1: Nuclei DNN

100% gy 100% gy
{—] (=]

Contours images list can be managed using the available controls:

Contours

Default Layer

e Expand: expands list;
e Collapse: collapses list;
e Search: enables search function;

e Selected: shows only images you have selected.

Add Image - More menu

Dimensions Images Diagrams Object Inspector Raw Data

&
e 8
Background Rename
~  Original Images
| COLOR |

S Color

T425 490

Categories

e Rename: the image button becomes editable and you can write a new name;

e Reset Name to Default (enabled only if the name has been previously changed): resets image
name to default;

e Color: changes image button color;

Automatic

Standard Colors
OdfMEmOmOri0

% More Colors...
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Categories: selects a category for the new image.

Note: By default, any new image goes to Untagged category.

01. Spectral Unmixi...
02, Classifier

03.Tissue

04.Proximity Areas

05, Muclei
06.Phenotypes

07.Interaction

11.4. Categories Bar
StrataQuest images can be organized into what we call categories, for an easier handling.

There are some default predefined categories, but users can define their own categories and assign
Images to them.

The predefined categories are Favorites, Channels (FL only) and Untagged. For FL-MS samples, there will
be also a category for each filter. The predefined categories cannot be renamed or deleted, they can only
be hidden.

Managing images in categories

An image can be assigned to multiple categories. Adding images into a category can be done by editing
the image or by dragging an image from the image bar to the desired category.

Adding images to the Favorites category is done by pressing the Star icon on the left.

In the image below, the DAPI image is in the Channels category but also in the Favorites category, as it
was marked as such.

Favorites

To select a category, press on it. The selected category will have orange text. The images from the
selected category are shown below, in the images bar. If there are no images, there will be an info
message.

The order of the images in a category can be changed by drag and drop.

If there is no item loaded (Sample or ROI) the category bar will be empty.
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In the images below, you can see a categories bar for FL experiments and another one for FL
multispectral experiments.

Categories Options Menu

Project 1

Favorites Untagged

Add Category
Texas Red

Slide 1 - Region 006
B

e Add Category: adds a new category. The newly created category has a default generated name
and it is in rename mode, so you can easily enter a custom name.

Project 1

Channels Favorites [ Category 1 | Untagged

Noimages defined in category ‘'Category 1' + E

Note: The name of a category must not be empty, must be unique and have maximum 50 characters
e Show Hidden

The categories can be hidden from the toolbar. No information is lost, only the category button is not
visible anymore. In order to make the category visible again, go to category More menu and press Show.
The hidden categories are shown with italic text when shown.

Project 1

Channels Favorites glands Category 1 Untagged

No images defined in category 'Category 1' + E

o Delete All: deletes all visible categories. The images are not deleted. The images that are not in
other categories are moved to Untagged.

e Help: shows the Help Window with explanations related to the topic.

e Categories - More menu

Each category has a More menu, accessible by clicking the More icon or by right clicking the category
button.

The displayed options may vary, depending if the category is built-in or user defined.

- Add images:
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Project 1

Untagged Favorites

Rename
efined in category 'Category 1'
Hide

Delete
Slide 1 - Region 006

- Rename: activates Rename mode, where you can enter a new name for the category. The name must
follow the same rules as when the category was created.

- Hide: hides the button of the category. See above how to show the buttons back.

- Delete: deletes the category. The contained images are not deleted. The images that do not belong to
a category anymore are automatically moved to Untagged.

If there is a large number of categories, the control will show a horizontal scrollbar. You can scroll
through the categories by dragging the scroll bar or by using the mouse wheel.

Project 1

rorites Category 1 Category 2 Category 3 Category 4 Category 5 Category 6 Category 7 Category 8 Category 9 Category 10 =]
1 1 1 1 1 1 1 1

Noimages defined in category 'Category 12 4= =

11.5. Images Bar

After analyzing the samples and/or regions, the user will obtain for each engine output a corresponding
image. The image results depend on the output type:

e Gray (8 bit or 16 bit)

e Coded
e Color
e Float

CRCTMA SQ Showcase F

01. Spectral Unmixing 02. Classifier 03. Proximity Areas 04. Nucle 05. Sociology

Nuclei on Dapi Cellular on CD4 (... Cellular on PD1.(... Cellular on CK (6... Cellular on CD8 (...
P S a—— | c—r—

Herb

D&[&Ee VIT
B Sam—

N ELLC - 2p9qe=

Using images helps viewing a single output or a combination of outputs.
About StrataQuest Images

e AnImage is defined by Backgrounds and Contours.

e The Backgrounds can the Original image in case of BF samples) or Overlay in case of FL projects
and any color, gray or float output. Gray images can be pseudo-colored by choosing a custom
color. There are other options that will be detailed later.
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e The Contours are coded images that represent different objects or masks. For every coded image
there are various coloring options.

e The images chosen to form a “SQ Image” can be from any layer.
e The SQ Images can be organized in categories so it’s easier to manage them.

e There are some predefined categories and users can define their own categories and assign SQ
Images to them.

n o«

e The predefined categories are “Favorites”, “Channels” — for FL projects, a category for each filter
un FL-MS projects, History — for SQ Images created on the fly and “All Images” that groups all
images when not viewing by categories.

e The defined SQ Images will be the same for all samples in the same Sample Link.

e The user can order images by drag and drop.

e Double click on an image to rename it.

e Drag animage to a category from the above toolbar in order to assign it that category.
e Click on the star icon to make an image favorites or remove it from Favorites.

e Click + to add a new image.

11.6. Diagrams

A StrataQuest feature of major importance is the ability to show, plot and visualize events measurements
in form of diagrams.

This allows visualising cellular subpopulations within a given sample and/or compare across ROIs and
samples. Any of the measurement parameters delivered by StrataQuest may be displayed in a diagram.
By setting cutoff values and/or gates positive and negative, cell populations can be determined. The values
of the event parameters can be used to build diagrams.

jons  Image| Diagrams | Object Inspector Raw Data

To show diagrams in the right side panel, go to StrataQuest main menu -> View -> Diagrams, and check
Diagrams.
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Overlay

Layers Editor
N v Project Browser
Settings > Layers Editor
Help > [ELIET
Regions Object Inspector
-~ . TMABL Raw Data

ROI04 ¥ Dimensions

ROI05 Image

Diagram Operations
Within Diagrams Panel, diagrams can be rearranged using drag-and-drop on the upper area of the

diagram.

L6: Nuclei Measurements

Nuclei on Epi Distance Transformation

e If Diagrams Panel changes dimensions, the diagrams will also automatically resize (within
certain min and max size limits).

e You can zoom in/out a diagram using the mouse wheel.
e Fit a diagram using mouse right click, then drag from right to left.

e Zoom just a part of a diagram by using the mouse right click and drag from left to right to define
a rectangle.

e Pan a diagram using click and drag.

e Click the upper right button to show diagrams in full screen, enlarging selected diagram and
showing its statistics.

Note: The same operation can be done by double clicking on a diagram.
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L6: Nuclei

CD4 Cy5 Mea

e Edit diagrams names, axes names, gates names, cutoff values by double clicking on them.

e Adiagram becomes active for user interaction when clicking on it. The selected diagram will
have orange borders and will display a toolbar.

L6: Nuclei Measurements

Nuclei (um®) / Ki67 SpRed 75% Upper Mean

L6: Nuclei Measurements | #x -« mmm - 1

CD4 Cy5 Mean Intensity / Foxp3 FITC Nuclei Mean Intensity

Adding new diagrams (see description for each below in this chapter):

e Add Diagram (+): opens Add Diagram panel, where you can create standard diagrams:
scattergrams and histograms. This is the default operation when pressing "+", the next ones can
be found in the dropdown list.

e Add t-SNE Diagram

e Add UMAP Diagram

e Add SONG Diagram

e Add 3D Diagram

e Add Phenotype Diagram

e Add Violin Diagram
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More diagram options

Dimensions Image Diagrams Object Inspector Raw Data
.
Add Default Diagrams
Manage Diagrams,
Manage Gates.

Delete All Diagrams

e Add Default Diagrams
e Manage Diagrams: opens Manage Diagrams panel
e Manage Gates: opens Manage Gates panel

e Delete All Diagrams
Diagram Contextual Menu

Right click on a diagram to show its contextual menu:

Diagram
Reset Name
Export...
Export Options

Copy

View Backward Data for Current Quadrant
Validate Data
Walidate Current Quadrant
Quick Actions
Generate Layer for Events in

rt Column for

e Reset Name: if changed by the user, the name will be reset to the default one;
e Export: exports the image of the diagram;

e Export Options: customize the diagram image to be exported (size, background, name, axis
name);

+  Custom Size

v White Background

+  Export Diagram Name

v Export Axis Mame
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e Copy/Paste: copy/paste the selected diagram.

- Copy: copies the diagram as image, that can be pasted within an image editing application (such as
Paint). Diagram image is copied by applying the settings from Export Options.

- Paste: pastes the previously copied object (may be a gate or a cutoff).

e Delete: deletes selected diagram.

e View Backward Data: displays a menu containing all possible options for backward data. For
details see Chapter Forward and Backward Connection.

Around This Point
Left Quadrants
Right Quadrants

| Lower Quadrants

| Upper Quadrants
UL Quadrant

| UR Quadrant

LL Quadrant

| LR Quadrant

e View Backward Data for Current Quadrant: opens backward data for the selected quadrant. For
details see Chapter Forward and Backward Connection.

e Validate Data: displays a menu containing all possible options for validating data. For details see
Chapter Validation.

e Validate Current Quadrant: opens validation panel for the selected quadrant. For details see
Chapter Validation.

e Generate Layer for Events: generate layer for events in a chosen quadrant;

e Add Statistics Reports Column: adds a new Statistic Report column for the diagram.

Axis Contextual Menu

Right click on a diagram axis or name to show its contextual menu:

L6: Nuclei Measurements o - gm~ [ v a2« | e

=

CD4 Cy5 Mean Intensity / Foxp3 FITC Nuclei Mean Intensity

Visible Range 0.01 to 20464 | SettoAl

Log Range on Foxp3 FITC Nuclei Mean Intensity

Reset Name

Pl T
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e Set visible range for selected axis: two values have to be set - one is the minimum for current
axis, the other one is the maximum for current axis.

Note: If you want to set chosen range to all axis having the same name, press Set to All.

e Log range on: changes the display mode for the range and for the events in the diagram in
logarithmic or linear.

e Reset name: if changed by the user, the name will be reset to the default one.

11.6.1. Scattergrams
About Scattergrams

1. A scattergram is an x/y or 2Ddiagram showing two measurement parameters for all data units or a
selection thereof on a linear or logarithmic scale. Within the scattergram, cutoffs can be set in order to
define a threshold for each measurement parameter.

2. A gate is a subset of events within a scattergram that is selected by drawing a shape on a diagram.
Gates may have rectangular, elliptic or polygonal shape and may contain any number of events within
the diagram. Gates can also overlap each other.

3. A cutoff is a numerical parameter, used as a threshold value in a diagram, in order to determine
positive and negative measure events. It is graphically represented by a line on the axis of a diagram.

4. Quadrant statistics are scattergram related statistics that show the percent of count/area of objects
in a quadrant relative to the entire object population displayed in the scattergram. Graphically, the
qguadrant is the section defined by one or two cutoffs.

In a scattergram, there are two parameters displayed against each other. Each parameter may be
associated with a cutoff value. Whenever these two cutoff values (one on the x-axis and the second on
the y-axis) are different from zero, which is the normal case, they define four quadrants within a
scattergram. These four quadrants are:

e upper-left (UL) quadrant: represents cells that are positive for the y-axis parameter, but negative for
the x-axis parameter;

e upper-right (UR) quadrant: represents cells that are double-positive for the parameters on both axes;
¢ lower-left (LL) quadrant: represents cells that are double-negative for the parameters on both axes;

¢ lower-right (LR) quadrant: represents cells that are positive for the x-axis parameter, but negative for
the y-axis parameter.

Notes

- The precondition for the calculation of the quadrant statistics consists in already defined cutoff values
for the axes of the scattergram.

- The rows of the quadrant contain information about the four quadrants and the sum (overall).

- A separate statistic is provided for the scattergrams without gates, as well as for each gate that is
defined.
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Create Scattergrams

To create a scattergram, press Add Diagram button.

Dimensions Images Diagrams ObjectInspector Raw Data

£+ Add Diagram

Layer DefaultLayer
Set 1 - Nuclei-440-Area (um?) / Set 1 - Nuclei-440-Mean Intensity

XAxis | Set 1 - Nuclei-440-Area (um?)
Y Axis | Set 1 - Nuclei-440-Mean Intensity
Name | Set 1- Nuclei-440-Area (um?) / Set 1 - Nuclei-440-Mean Intensity
Search
Input Gates

Set 1 - Nuclei-440-Area (pm?) / Set 1 - Nuclei-440-Mean Intensity

|:| Gate 1
|:| Gate 2

UL->Set 1 - Nuclei-440-Area (um?) / Set 1 - Nuclei-440-Mean Intensity

Set 1 - Nuclei-440-Mean Intensity

UR->Set 1 - Nuclei-440-Area (um?) / Set 1 - Nuclei-440-Mean Intensity
LL->Set 1 - Nuclei-440-Area (um?) / Set 1 - Nuclei-440-Mean Intensity

LR->Set 1 - Nuclei-440-Area (upm?) / Set 1 - Nuclei-440-Mean Intensity

I Gate3 Set 1 - Nuclei-440-Area (um?)

[4] Show Gates by Diagrams Add and Continue Add and Close

In the Diagram Properties, define the properties for the new scattergram:

e layer
e X/Y Axis
e Name

e |nput gates

Press Add and Continue to create current scattergram and continue adding more scattergrams or Add
and Close to create current scattergram and close Scattergram Properties.

Scattergrams Options
The scattergram toolbar placed on each scattergram above the diagram area.

Cells o -gm- 1~ [l

cell validation
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e Percent: shows the available options for computing and displaying the percentage of each
quadrant:

- events count percentage of each quadrant

- events area percentage if the area measurement is available

L6: Nuclei Measurements SRS zam ~ [ ~
Show Percents
v  Events Count Compute Percents of... >
Events Total Area (Nuclei (um?))

Events Total Area ([M13] CD4 Cy5 - Cellular Mask-Cy5 - Shades-Area (um?))

e Hide: hides the diagram. To make hidden diagram visible again, go to Manage Diagrams and
change the visibility status.

o Delete: deletes the selected diagram;

e Add Cutoff: add manual cutoff, add automatic cutoff, percentile or delete existing cutoffs;

L6: Nuclei Measurements o ~ BN 1 - &F
Manual
Nucle
2-Class X - Cutoff

2-Class Y - Cutoff

Automatic

ff on Nuclei (um?)

off on CD4 Cy5 Mean Intensity

Nuclei (um?)

CD4 Cy5 Mean Intensity

Manage

L2: Nuclei Detect  Delete All

e Add Gate: add a rectangular, elliptical or polygonal gate. There's also the option to delete all
gates.

e Use Heat Map (Color Map): the graphical representation specific to a color map shows up data
where the individual values contained in a matrix are represented as colors. Heat Map is
computed just for the events visible within the range set for axis. You will observe that when
zooming in/out, the events will appear initially as dots, then as a recalculated Heat Map. For
visualizing the Heat Map for all events from a scattergram, first you should press Fit button,
then activate Heat Map button.

To use color map feature, press Heat Map button from the scattergram toolbar and the dots of the
scattergram will be automatically converted into a color map image. You can also choose the graphical
appearance of the map, as shown below:
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Cells

L6: Nuclei Measurements %+ @

v - Nuclei-T425_490-Area (um’) / on DAPI - Nuclei-T425_490-Mean
Nuclei (pm

parula

pink

on DAPI - Nuclei-T425_490-Mean Inte

spring

summer

winter on DAPI - Nuclei-T425_490-Area (um’)

e Fit events into view: optimizes events display in scattergram.

Configure Scattergram

Any existing scattergram can be configured if necessary. To access configuration panel, press Configure
Diagram button:

Cells |- mm- OB YN

"+ Configure Diagram
Layer Standard App FL 3-Channels
Nuclei - Area (um?) / Dapi - Shades-Mean Intensity
XAxis | Nuclei- Area (um?)
YAxis | Dapi - Shades-Mean Intensity

Name  Nuclei - Area (um?) / Dapi - Shades-Mean Intensity
Search
Input Gates
Nuclei - Area (um?) 5

L->Nuclei - Area (um?)

R->Nuclei - Area (um?)

Dapi - Shades-Mean

Nuclei - Area (um?) / Mean Intensity
UL->Nuclei - Area (itm?) / Mean Intensity
UR->Nuclei - Area (um?) / Mean Intensity
LL->Nuclei - Area (um?) / Mean Intensity

LR->Nuclei - Area (um?) / Mean Intensity Nuclei - Area (um?)

ST ——

In Configure Diagram panel, you can modify all the parameters of the scattergram.

The lower part displays information when selecting a diagram:

Nuclei (um?)

X:0.236 Y:99.810

e XandY values depending on the mouse position.
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e The range for the two axes, that can be magnified within a tooltip if hovering with the mouse
over it.

X Visible Range: [0 - 480 ]
zible Range: [0 - 2407 |

X Visible Range: [0 - 480]
Y Visible Range: [0 - 240]

Scattergrams Contextual Menu

In addition, by right clicking on a scattergram, a contextual menu like the one below will appear. For
details see Chapter Diagrams.

Diagram
Reset Name
Export...
Export Options

Copy

rd Data...
ew Backward Data for Current Quadrant
Validate Data...
Validate Current Quadrant
Quick Actions
Generate Layer for Eventsin

Add Statistics Report Column for

Create Scattergrams

To create a scattergram, press Add Diagram button.

Layer L2: Nuclei Detection
Nuclei Area (um2) / Nuclei on SpGold - Mean Intensity

an Intensity
Add Diagram. n lei Area (um?) / Nuclei on SpGoald - Mean Intensity
Add t-SNE Diagram...
Add UMAP Diagram.
Add 3D Diagram.

Add Phenotype Diagram.
ean Intensity

v LL->Nuclei oxp3 (FITC) - Mean Intensity

-T425_490-Mea

~ LR->Nuc

on DAPI - Nu

on DAPI - Nuclei-T425_490-Area (um?) & ams Add and Close

In Add Diagram panel, define the properties for the new scattergram:

e Layer: the layer for which the diagram will be defined

e XandY Axis: select the measurements you want to have for the axes, defined in the selected
layer. You can also edit, apply and reset name for the axis.

e Name
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e Input Gates: shows all the available gates, quadrants and phenotypes defined in other diagrams
within the selected layer. If you want to view in the diagram only the events from one or
multiple gates, select it here. The gates can be listed as a simple list, or by the diagrams they
belong to. This view type can be changed by checking/unchecking the Show gates by diagrams
option.

Note: Based on selected options, a preview of the diagram will be updated on the right side of the
window.

Add Default Diagram
This feature adds diagrams for the default measurements (area and mean intensity) from each layer, if
they are defined: an area/mean intensity scattergram and two histograms, one for the area and one for

mean intensity per each layer.

Add Default Diagram is enabled if no other diagrams exist.

Manage Diagrams

Choose Manage Diagrams from the Diagrams main toolbar - > More Options.

Manage Diagrams.
Manage Gates...
Settings.

Delete All Diagrams

an v Ki67 Upper Mean

e Alist of all the diagrams will be shown for a better overview. Here you can add, delete, configure,
reorder or delete all the diagrams.

e In this panel you can add diagrams or delete all diagrams.
e All existing diagrams are listed, and the selected one is displayed on the right side.

e If clicking any item from the list, you can choose to configure it or delete it.
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e You can rearrange diagrams using the drag-and-drop feature. The diagram order will be also
reflected within Diagrams tab.

e Click the upper right button to show diagrams in full screen, enlarging the selected diagram and
showing its statistics.

Note: The same operation can be done by double clicking on a diagram.

L6: Nuclei Measurements

CD4 Cy5 Mean Intensity / Foxp3 FITC Nuclei Mean Intensity

11.6.2. Histograms

Histograms are another form of diagrams that help to visualize measurement data obtained by analysis
of tissue samples. A histogram is a bar of a frequency distribution in which the frequency of one
measurement parameter is represented by the height of the bar, and the class interval by the width.

In other words, a histogram tells us “how many cells express how much” of a given marker. As any
graphical chart, itis based on classes, in StrataQuest these classes meaning sets of events (e.g. with similar
color density). It may appear like bins, line style and line style with fill.

Create Histograms

To create a histogram, press Add Diagram button.

~* Add Diagram

Dimensions Images Diagrams Object Inspector Raw Data

[ =

LO1: Define Low/High Intensity Areas

Layer Default Layer
Set 1 - Nuclei-440-Maximum of Intensity
XAXis | Set 1 - Nuclei-440-Maximum of Intensity
Y Axis
Name | Set 1- Nuclei-440-Maximum of Intensity

Img Patches on VC2 - Lower Mean Search
Input Gates

v [ ] Set1-Nuclei-440-Area (um?) / Set 1 - Nuclei-440-Mean Intensity

D Gate1
D Gate2

UL->Set 1 - Nuclei-440-Area (um?) / Set 1 - Nuclei-440-Mean Intensity

UR=>Set 1- Nuclei-440-Area (um2) / Set 1 - Nuclei-440-Mean Intensity
LL->Set 1- Nuclei-440-Area (um?) / Set 1 - Nuclei-440-Mean Intensity

LR->Set 1 - Nuclei-440-Area (um?) / Set 1 - Nuclei-440-Mean Intensity

I Gate3 Set 1 - Nuclei-440-Maximum of Intensity’

v Show Gates by Diagrams Add and Continue Add and Close
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In the Diagram Properties, define the properties for the new histogram:

e layer
o X Axis
e Name

e |nput gates

Press Add and Continue to create current histogram and continue adding more histograms or Add and
Close to create current histogram and close Histogram Properties.

Cells & - mm- I[N 22
The histogram toolbar ( ) is
placed on each histogram above the diagram area.

In addition, by pressing the right mouse button on a histogram, a contextual menu like the one below will
appear:

Diagram
Reset Name

Expart...

ckward Data for Current Quadrant
Validate Data...
Validate Current Quadrant
Quick Actions
Generate Layer for Events in

Add Statistics Report Column for

Histograms Options

The histogram toolbar placed on each scattergram above the diagram area.

LO1: Define Low/High Intensi...

Img Patches on VC2 - Lower Mean

Blocks on VC.

e Percent: shows percent for the selected histogram;
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LO1: Define Low/High Intensi... 88~ s== « [
«  Show Percents Percents
v Events Count Compute Percents of... | Hide

Delete

e Hide: hides the selected histogram;
o Delete: deletes the selected histogram;

e Add Cutoff: adds the automatic cutoff, deletes the existing cutoffs;

LO1: Define Low/High Intensi... £ « 8-~ 52
Automatic
2-Class Cutoff on Blocks on VC2 - 50% Percentile - Lower Mean

Percentile Cutoff on Blocks on VC2 - 50% Percentile - Lower Mean
Percentile % o

Manage

Delete Al

e Add Gate: adds rectangular gates (only rectangular gates are available for histograms). There's
also the option to delete all gates.

e Fit events into view: optimizes events display in scattergram.

Histogram Contextual Menu

In addition, by right clicking on a histogram, a contextual menu like the one below will appear:

Diagram
Reset Name
Delete
View Backward Data...
View Backward Data for Current Quadrant
Validate Data...
Validate Current Quadrant

Quick Actions

Generate Layer for Events in

Add Statistics Report Column for

e Reset Name: resets histogram's name to original;
o Delete: deletes selected histogram;

e View Backward Data displays a menu containing all possible options for backward data on a
histogram;

e View Backward Data for Current Quadrant will display the events inside the current quadrant;

e Validate Data: choose the data you want to validate;
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e Validate Current Quadrant: choose to validate data for the current quadrant;

e Generate Layer for Events in: generate layer for events in a chosen quadrant;

e Add Statistics Report Column for: add statistics report column for a chosen quadrant.

11.6.3. 3D Diagrams

3D diagrams allow visualizing the distribution of three measurements of interest along three axes (x, y,

z) in one diagram. It can be easily added from a drop-down menu by clicking icon in Diagrams tab
on the right panel.

You can select the cell phenotypes or gates/quadrants, defined in prior analysis steps, which are usually
selected by the mean intensity of a corresponding marker.

This is especially useful for e.g. studying two cell phenotypes expressing a common protein for
immediate comparison of the expression pattern in these cells.

The examples of such 3D diagrams show the distribution of CD4+ (in green) and CD8+ T cells (in yellow)
as well as CK+ epithelial cells (in blue) in a sample, another — distribution of PD1 (in blue) in CD4+ (in
green) and CD8+ T cells (in yellow).
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(D4 vs CD8 vs PD1

(D4 vs CD8 vs (X

11.6.4. t-SNE, UMAP and SONG Diagrams

StrataQuest provides manifold learning techniques (also called dimensionality reduction) to allow
transformation of high-dimensional data onto a lower-dimensional space.

This includes t-distributed stochastic neighbour embedding (t-SNE) and Uniform Manifold
Approximation and Projection (UMAP), both are non-linear methods and can therefore exploit more
complex relationships between features when building the lower-dimensional representation. These
techniques can be used to explore the dataset and uncover similarities between cell phenotypes based

on certain parameters.

A manifold learning plot represents cell phenotypes distributed across two axes of dimension 1 and 2,
where two dots close to each other imply more similarity between two corresponding cells, e.g.
similarity in staining intensity, area, etc.

Certain cell populations are colored by the gating strategy used in standard scattergrams for defining a
cell phenotype (e.g. CK+ cells are shown in blue).

t-SNE - Dimension 2

~
c
3
@
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UMAP - Dimension 1 t-SNE - Dimension 1
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Self-Organizing Nebulous Growths (SONG)

StrataQuest supports Self-Organizing Nebulous Growths (SONG). SONG is a nonparametric
dimensionality reduction technique, including t-distributed Stochastic Neighbor Embedding (t-SNE) and
uniform manifold approximation and projection (UMAP). Find out more on [PDF] Self-Organizing
Nebulous Growths for Robust and Incremental Data Visualization | Semantic Scholar.
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SONG - Dimension 1

11.6.5. Phenotypes

This section concerns the interpretation of analysis results using phenotype diagrams and phenotype
interactions engine.

Phenotype diagrams are related to phenotypes definition and specific cells identifications.

Phenotype interactions, on the other hand, are meant to identify connections between two cells of
different phenotypes. An interaction is defined as two cells of user defined phenotypes being closer
than a user defined distance. The interactions are visually represented by lines connecting the cells

interacting.

Note: For a detailed description of the Phenotype Interaction engine , see Chapter Phenotype
Interactions from the StrataQuest V8 Engines References document.

Having the phenotypes of interest defined and a maximum distance in um in which it is considered that
cells of different phenotypes are interacting, the algorithm generates a visual representation of the
interactions found (lines connecting the interacting cells) and allows to represent the numerical data in
scattergrams.

An example of such a scattergram shows the number of interactions for each CD4+ T cell with the CK+
epithelial cells around it, where an interaction is considered to take place between a CD4 T cell and a
CK+ epithelial cell, if they are within a 30 um range from each other. By gating the population of CD4+ T
cells interacting with CK+ epithelial cells, it is possible to classify de CD4+ T cells based on the number of
interactions: low activity / small number of interactions (1-4), medium activity / average number of
interactions (4-8), high activity / high number of interactions (9+).
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Area (um®) / CD4 to CK Interactions

Interaction Mask CD4 to CK - [DOJ(CL] Helper T-Cells (CD4+)-[CL] Epit...

0 50 100 150 200
Set 2 - [DOJICL] Helper T-Cells (CD4+)-Area (um’)

11.6.6. Violin Diagrams

The Violin plot is useful for comparing the expression pattern of a marker of interest in several cellular
phenotypes simultaneously.

Similar to a histogram, it can illustrate the distribution of cells according to the level of marker
expression as well as show how homogenous or heterogenous a population is. It can be added from
drop-down menu on the Diagram tab.

An example of a violin plot was used to compare the expression pattern of PD1, a cellular marker
important in cancer response, among all cells (gray), CK+ (epithelial cells), CD4+ T helper cells (green)
and CD8+ cytotoxic T cells (yellow).

PD1 expression: all vs CK+ vs CD4+ vs CD8+

3000 4000 5000 6000
Ll - s

!

L

2000
L L

Cellular on PD1 (570)(16-bit)- 50% Percentile - Upper Mean

1000
()

[
L

11.6.7. Manage Diagrams
Go to Diagrams section and, from the More menu, choose Manage Diagrams option.
It will display a dialog where it is possible to create, configure, delete and reorder diagrams.

Click on a diagram from the list to display its details on the right side of the panel.
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agrams

Standard App FL 3-Channels & - mm

Diagram 2
Cy 3 - Shades-Area (um®)

Single Cell Ana
Muclei - Area (um?) / Dapi - Shades-Mean Inten:+ Scattergram
Muclei - Area (upm?) Histogram
Dapi - Shades-Mean Intensity Histogram
FITC - Shades-Area (um?) Histogram
FITC - Shades-Mean Intensity Histogram
Cy 3- Shades-Area (pm?) Histogram
Cy 3 - Shades-Mean Intensity Histogram
Nuclei - Area (um?) / Mean Intensity Scattergram
Cellular Masks FITC - Area (um?) / Mean Intensity Scattergram

Cellular Masks Cy 3 - Area (um’ - Scattergram

Press Add diagram (+) button to add scattergrams or histograms. For details, see
Chapters Scattergrams and Histograms.

Standard App FL 3-Channels

Nuclei - Area (pm?) / FITC - Shades-Mean Intensity
Nuclei - Area (um?)
FITC - Shades-Mean Intensity

Nuclei - Area (um?) / FITC - Shades-Mean Intensity

Input Gates
Nuclei - Area (um?) / Dapi - Shades-Mean Intensity

UL->Nuclei - Area (um?) / Dapi - Shades-Mean Intensity

- Shades-Mean Intensity

UR->Nuclei - Area (um?) / Dapi - Shades-Mean Intensity

FITC

LL->Nuclei - Area (pm?®) / Dapi - Shades-Mean Intensity
LR->Nuclei - Area (um®) / Dapi - Shades-Mean Intensity
D Gate 1
Nuclei - Area (um?)

L->Nuclei - Area (um?)
s Nuclei - Area (um?)

| Show Gates by Diagrams Add and Continue Add and Close

Press the arrow button to access the dropdown menu that allows adding other diagram types (see
details for these diagram types in Diagrams):

Manage Diagrams
Add t-SNE Diagram...
Add UMAP Diagram...

Add SONG Diagram...

Add 3D Diagram...

Add Phenotype Diagram

Add Violin Diagram...
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Press the More button to access other options:

Manage Diagrams

Search

Diagri Delete All Diagrams

e Add Default Diagrams

e Delete All Diagrams

Note: Add Default Diagrams option is enabled only when there are no diagrams present in the project.

Operations in the diagram list

e Diagrams from the Manage Diagrams list can be rearranged by using drag-and-drop feature.

Dapi - Shades-Mean Intensity
FITC - Shades-Area (um?) Histogram

FITC - Shades-M pra; record stogram
Dapi - Shades-Mean Intensity
Cy 3 - Shades-Ar stogram

|
|
1
A 4

Cy 3 -Shades-Mt FITC - Shades-Area (pm?) stogram

Nuclei - Area (um?) / Mean Intensity Scattergram

e  When right clicking on a diagram row, a menu will appear. It has two options: Configure (will
open Configure Diagram window, where you can modify the setting for current diagram) and
Delete.

Layer Standard App FL 3-Channels
Muclei - Area (um’) / Mean Intensity
XAxis  Nuclei - Area (pm?)

Y Axis Dapi- Shades-Mean Intensity

Name Nuclei - Area (pm?) / Mean Intensity

Input Gates
Nuclei - Area (um?) / Dapi - Shades-Mean Intensity
UL->Nuclei - Area (um?) / Dapi - Shades-Mean Intensity
UR-=>Nuclei - Area (um?) / Dapi - Shades-Mean Intensity

LL=>Nuclei - Area (um?) / Dapi - Shades-Mean Intensity

LR->Nuclei - Area (um?) / Dapi - Shades-Mean Intensity

D Gate 1

Nuclei - Area (um?)

L->Nuclei - Area (um’?) Nuclei

¥ Show Gates by Diagrams
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Note: For Phenotypes there are more options in the menu: Bring to front, Apply color, etc. For details
see Chapter Phenotype Diagrams.

e You can show/hide a diagram in the list by using the checkbox from the Visibility column in
Manage Diagrams window.

Diagram Visibility
+ Single Cell Analys
Nuclei - Area (um?) / Dapi - Shades-Mean Inten-+ Scattergram
Muclei - Area (pm?) Histogram
Dapi - Shades-Mean Intensity Histogram
Shades- ?) Histogram
Shades-Mean Intensity Histogram
3 - Shades-Area (um?) Histogram
Cy 3 - Shades-Mean Intensity Histogram

Muclei - Area (um?) / Mean Intensity Scattergram

11.6.8. Cutoffs
Add cutoff

You can add a cutoff by opening the dropdown menu of the Cutoff button and choosing Manual or
Automatic.

Manual
2-Class X - Cutoff
2-Class ¥ - Cutoff
Automatic
2-Class Cutoff
2-Class Cutoff on Nuclei - Area (pm®)
Class Cutoff on Dapi - Shades-Mean Intensity
Percentile Cutoff
Per e Cutoff on Nuclei - Area (um®)

Percentile Cutoff on Dapi - Shades-Mean Intensity

Percentile % g0

Manage

Delete All

e Manual
- Click Cutoff button in the scattergram toolbar;

- Move the mouse to the position where to set the cutoff. During this operation, the mouse is captured
inside the diagram area;

- Finally, the cutoff is determined by pressing the left mouse button on the desired position in the
diagram.

e Automatic
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From the dropdown, select the type of cutoff, it will be automatically created on all existing diagram.
e Delete all

Deletes all cutoffs.

Modify cutoff

- Move the mouse cursor over the cutoff (the cursor will change its shape) and drag it to modify the
value of the cutoff. It is not possible to move both (horizontal and vertical) cutoffs, only the vertical
cutoff or only the horizontal cutoff;

- Click on the cutoff using the left mouse button;
- Move the cutoff to the desired new position;
- Finish the cutoff reset operation by pressing again the left mouse button;

- The value of a cutoff can be changed in-place. Double click on the value and, in the edit box that
appears, write the new value. Press Enter to apply new value. To give up entering the new value, press
Esc.

Cutoff contextual menu

Standard App FL3-Cha-- & - m=

Nuclei - Area (um?) / Dapi - Shades-Mean Intensity

Cutoff

Set as Local Cutoff

- Set as Local Cutoff: cutoff is locally set on a region (you can recognize a local cutoff as its value is
written in italic);

Nuclei - Area (pm”) / Mean Intensity

- Set as Global Cutoff: cutoff propagates to all diagrams from the sample links;
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- Copy: copies the selected cutoff;
- Delete: deletes the selected cutoff.

11.6.9. Gates

In StrataQuest, a gate means selecting a set of events that represent a certain area of interest within a
diagram.

To access the Gates feature, press the Gates button from a diagram's toolbar. There are three types of
gates: rectangle, ellipse and polygon.

Cells & o EINMER - |N

Rectangular

API - Nuclei-T425_490- Pl - T425_490-Mean Int
Elliptical
Polygonal

Delete All

1. Add rectangular gate
- Applies to the following diagram types: Histogram, Scattergram, t-SNE, UMAP, SONG, Phenotype.
- Choose Rectangular in the Gates menu;

- The starting point of the region of interest is defined by a click and drag from left to right inside the axis
area. The left mouse button must be pressed to resize the rectangular region in order to obtain the desired
size;

- The left mouse button must be released to finally determine the gate. All events inside the gate change
their color to a predefined hue. Additionally, the gate becomes labelled with a default text (e.g. ,Gate 2“).
The color, the label of each gate can be modified later;

cells PD1 vs CD4

on CD4 - Cellular Mask-T505_540-Mean Intensity

on PD1 - Cellular Mask-T570_590-Mean Intensity
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2. Add elliptic gate
- Applies to the following diagram types: Scattergram, t-SNE, UMAP, SONG, Phenotype;
- Choose Ellipse in the Gates menu;

- The starting point of the region of interest is defined by pressing the left mouse button inside the diagram
area. The left mouse button must be pressed to resize the elliptical region in order to obtain the desired
size;

- The left mouse button must be released to finally determine the gate. All events inside the gate change
their color to a predefined hue. Additionally, the gate becomes labelled with a default text (e.g. ,Gate 2“).
The color, the label of each gate can be modified later.

cells PD1 vs CD4

on CD4 - Cellular Mask-T505_540-Mean Intensity

on PD1 - Cellular Mask-T570_590-Mean Intensity

3. Add custom/polygonal gate
- Applies to the following diagram types: Scattergram, t-SNE, UMAP, SONG, Phenotype;
- Choose Polygonal in the Gates menu;

- The starting point (first corner) of the region of interest is defined by pressing the left mouse button
inside the diagram area;

- Thus, the first point of the polygon is defined and a line to the current mouse position appears. This line
connects the starting point with the mouse cursor;

- To define the next corner of the polygon, the left mouse button must be pressed somewhere in the
diagram area;

- Repeat the previous step until all desired points are defined;

- The final step of setting a gate is to close the polygon. This means that the previously defined point is
connected with the first point of the polygon. To perform that action, the right button of the mouse will
be pressed inside the diagram area. All events inside the gate change their color to a predefined hue.
Additionally, the gate becomes labelled with a default text (e.g. ,,Gate 2“). The color, the label of each
gate can be modified later.
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cells PD1 vs CD4

>
=
g
%
b=

on PD1 - Cellular Mask-T570_590-Mean Intensity
Modify gate

e To move a gate, follow the steps below:
-Begin the movement of the gate by pressing the left mouse button inside the shape;
-Hold the left mouse button down while dragging the shape inside the diagram area;
-Release the left mouse button to finally determine the gate’s new position.

e To move the name of a gate, use click-and-drag feature.

e The name of a gate can be edited in-place. Double click on the name and, in the edit box that
appears, write the new name. Press Enter to apply new name. To give up entering the new name,
press Esc.

e Toresize a gate, a set of resizing points are defined. For a rectangle, these points are the corners,
for an ellipse there are eight resize points and, for the polygon, these points are the actual points
of the shape. To resize a gate, follow the steps below:

-Begin the resizing of the region by pressing the left mouse button on a resize point;

-Hold the left mouse button down while dragging that point inside the diagram area;

-Release the left mouse button to finally determine the gate’s new size.

Gate Contextual Menu

To access the Gate Contextual Menu, press the right mouse button on the contour of the gate.
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Gate 1

Configure

Copy

+  Apply Color To Belonging Events

Delete

View Backward Data Around This Point
Validate Gate 1
Validate Around This Point
Quick Actions
Generate Layer for Events in

Add Statistics Report Column for

e Configure: opens the Configure Gate dialog (see details below);
e Copy: copies the selected gate;

e Bring to front: brings the selected gate and its events (if colored) in front of other gates;

Note: Overlapping gates can be successively selected by repeating a click on the intersection surface.

Apply color to belonging events: decide if the color of the gate will also apply to its events;

Note: This operation also sets the coloring order for the events that belong to more gates at the same
time.

e Delete: deletes the selected gate;

e View backward data for gate: shows backward data for selected gate (see Chapter Forward and
Backward Connection);

e View Backward data around this point: shows backward data around selected point in the gate
(see Chapter Forward and Backward Connection);

e Validate gate: opens validation panel for selected gate (see chapter Validation);

e Validate around this point: opens validation panel for selected point in the gate (see chapter
Validation);

e Generate layer for Events in: creates a new layer where it adds an Import Coded engine
containing the objects from the diagram, checks the chosen gate from the diagram and sets as
detection Existing coded.

e Add Statistics Report Column for: will include a column for selected gate in Statistics Report
(see Chapter Statistic Report).

Configure Gate

For any gate, there is a set of management operations that can be performed, like changing the color,
renaming the gate and choosing whether the label will be visible or not.

To configure a gate, press the right mouse button inside the shape and choose the Configure... option
from the menu. The gate configuration dialog will appear.
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: Configure Gate
Name | Gate 3

Color I:]

v/ Show Gate Name

: Configure Gate
Reset Gate Name Position

Name Gate 2

color M

v/ Show Gate Name

v/ Draw Line Indicator from Name to Gate

Selected Gate Transparency 100 C

Reset Gate Name Position Reston

- 1955.3628 ight: 3060.5678
Draw Line Indicator from Name to Gate LEi Rioht

~ Top: | 12219.0159 Bottom: | 6959.1746
Selected Gate Transparency 100 o,

e Name: choose the name for the gate.

Notes

If you want to rename a gate and that name already exists, you will receive a warning message.

- Color: here you can choose the color of the events within the gate;

- Show Gate Name: by checking or unchecking this checkbox the name of the gate will be displayed or
respectively hidden;

- Reset Gate Name Position: resets gate name to its initial position after its name was replaced on the
diagram area;

- Draw Line Indicator from Name to Gate: draws a line between the gate name and the gate if they are
distanced, so you can easily know what is the name of each gate;

- Position: it is possible to modify gate's coordinates (left, right, top, bottom);

- Selected Gate Transparency: to easily locate the currently active gate, you can set a background
transparency value for the gate.

Note: Position field is available only for rectangular gates.

e Delete gate
To delete an existing gate from a diagram:
- Press the right mouse button on the gate surface;
- Choose the Delete option from the menu that appears.

Note: If there are other diagrams using the gate to be deleted as input, you will be notified by a message,
in order to decide if those diagrams should be deleted as well.
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e View backward data for gate: shows backward data for selected gate;
e View backward data around this point: shows backward data for a selected point;
e Validate gate: opens the Validation Field for the selected gate in order to validate its events;

e Validate around this point: opens the Validation Field for a certain point in order to validate its
events;

e Generate layer for events in: generates a layer for the events in a selected gate;

e Add statistics report column: adds a statistics report column for a selected gate.

Manage Gates
Go to Diagrams section and, from the More menu, choose Manage Gates option.
It will display a dialog where it is possible to configure, delete and reorder diagrams.

Click on a gate from the list to display its gates on the right side of the panel.

£ Manage Gates
Search DefaultLayer £ -« &= v I v &%

Name Use Color .
Set 1 - Nuclei-440-Area (um’) / Set 1 - Nuclei-440-Mean Intensity

v Mice

v Set1-Nuclei-440-Area (um?) / Set 1 - Nuclei-440-Mean Intensity

|:| Gate1
|:| Gate 2
I Gate3

v Set1-Nuclei-440-Area (um?)

Y

v Set 1- Nuclei-440-Mean Intensity

I Gate5

v Phenotype

I Phenotype

Set 1 - Nuclei-440-Mean Intensity

Set 1 - Nuclei-440-Area (um?)

/| Show Gates by Diagrams

When right clicking on a gate, a menu will appear.

Configure

Bring to Front

Apply Color To Belonging Events

Delete

Configure: will open Configure Gate window, where you can modify the settings for current gate.

Bring to front: an event can belong to multiple gates; if more gates are present in a diagram, this option
brings to front selected gate.

Apply Color to Belonging Events: applies gate color to the events that belong to that gate. This option
can be enabled/disabled directly in the list, by using the check located in the right side of each gate.
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Delete: deletes the selected gate.

11.7. Backward and Forward Connection

Two useful tools in StrataQuest are Backward and Forward Connection. They realize the identification of
events between diagrams, raw data and the corresponding images from each marker of events.

This function establishes a connection between a single event - or a group of events (e.g. in a gate or a
quadrant) and their original location in the source images and visualizes where certain cells or cell
populations are located in the tissue sample.

1. Backward Connection

This feature can be accessed from a quadrant or gate from scattergrams/histograms and from raw data
for filtered events.

To open Backward Connection:
- right click inside a diagram, then choose View backward data;
- right click inside a gate, in this case choose View backward data for Gate ...;

- when you want to visualize the data for a certain quadrant generated by a cutoff, just choose the
quadrant from the menu, as shown in the image below;

9w [N

Area (um?) / Mean Intensity Area (um?) / Mean Intensity

Diagram
Reset Name
Export...
Export Options
Copy
Gate 1
Configure Delete
Copy [ Around This Point View Backward Data...
Delete | Left Quadrants = View Backward Data for Current Quadrant
[ View Backward Data for Gate 1 [ Right Quadrants Validate Data

View Backward Data Around This Point ] Lower Quadrants Validate Current Quadrant

Cell detection

Validate Gate 1 : Cellde ™ Upper Quadrants Quick Actions

Validate Around This Point ] ULQuadrant Generate Layer for Events in
Quick Actions ™ URQuadrant Add Statistics Report Column for
Generate Layer for Events in > la| LLQuadrant

Add Statistics Report Column for > LR Quadrant

After pressing View Backward Data for a certain source (quadrant, gate), these events will be shown
with red contours. The other events will have green contours.

In the example from below image, the events from the right quadrant have red contours and the rest of
the events (from the left quadrant) are shown in green.
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Once the backward connection is active, a new control (BC) will appear in the Image Viewer toolbar:

=,

You can navigate between the events by using the arrows: First, Last, Next, Previous.

To close backward connection, press the BC green button.

Exit Backward Connection

Backward Data from Scattergrams

Accessing the contextual menu of the scattergrams, a set of operations for backward data will be
displayed when choosing View Backward Data...:
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Reset Name
Export...
Export Options
Copy
Dimensions Im:
+ v = Delete
Around This Point I View Backward Data...
| Left Quadrants View Backward Data for Current Quadrant
. 4
| Right Quadrants Validate Data...
| Lower Quadrants Validate Current Quadrant
9 Upper Quadrants Quick Actions
UL Quadrant Generate Layer for Events in
UR Quadrant | Add Statistics Report Column for
LL Quadrant

| LRQuadrant

e View Backward Data Around this Point - shows the backward data of the events on a small area
around the mouse cursor;

e View Backward Data for Left / Right Quadrants - shows the backward data of the events placed
on any of the two quadrants created by the vertical axis of the cutoff;

e View Backward Data for Upper / Lower Quadrants - shows the backward data of the events
placed on any of the two quadrants created by the horizontal axis of the cutoff;

e View Backward Data for UL / UR / LL / LR Quadrant - shows the backward data of the events
placed on any of the four quadrants created by the intersection of the cutoff axes.

Choosing View Backward Data for Current Quadrant from the contextual menu of a scattergram, the
events inside the current quadrant will be shown.

Backward Data can be accessed from the contextual menu of gates:

Gate 1
Configure
Copy
Delete

View Backward Data for Gate 1

View Backward Data Around This Point

Validate Gate 1

Validate Around This Point

Quick Actions

Generate Layer for Events in

Add Statistics Report Column for

View Backward Data for Gate: shows the backward data for the events inside a gate.

This option will open the raw data window for all events within a gate and highlight those events on the
images in a special color or with a labelled binary mask overlay (depending on the user’s selection).

Backward data from Histograms
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By accessing the contextual menu of the histograms, a set of operations for backward data will be
displayed when choosing View Backward Data...

Reset Name
Export...
Export Options
Copy
Dimensions
+ o E Delete

1] Bin View Backward Data...

[} LeftQuadrant View Backward Data for Current Quadrant

[} Right Quadrant Validate Data...
Validate Current Quadrant

Quick Actions

Generate Layer for Events in

|
,l/\’ Add Statistics Report Column for

e View Backward Data for Bin - shows the backward data for the events belonging to a bin;

e View Backward Data for Left / Right Quadrants - shows the backward data of the events placed
on any of the two quadrants created by the vertical axis of the cutoff.

Choosing View Backward Data for Current Quadrant from the contextual menu of a histogram, the events
inside the current quadrant will be shown.

Notes:
- Backward data cannot be accessed from the overlay diagrams of compare sets.

- The source diagram for Backward Connection will have its layer name in red bold letters. The other
diagrams from the respective layer will have their name in red, but without bold. If more layers are
present, their diagrams will have regular white text.

- In case there are no images with detected objects in the current sample, when enabling Backward
Connection, StrataQuest will automatically add an image with detected objects on Original/Color
Overlay.

- In case there are more images with detected objects in the current sample (but none of them on display
in the Image Viewer), when enabling Backward Connection, StrataQuest will display the first images
available with detected objects.

View only events from input gates

When asking for backward connection from a diagram with input gates, only input gates events should be
displayed by default on the images. This option is available in StrataQuest main menu - Settings -
More - General -> Backward Connection. To enable the option, mark the corresponding checkbox.

General General :: Backward Connection

E | View only events from input gates

Analysis

a

Backward Connection

e Backward Connection from Raw Data
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Backward Connection can be made from Raw Data for filtered events. For details see Chapter Raw Data.

2. Forward Connection

By double-clicking on an event from the images, the event will be highlighted in the diagrams and also in
the Raw Data window.

The event marked with the square (blinking) indicator is also blinking in the scattergram, so that you can
determine the position of each event in the scattergram.

By double-clicking on a row in the Raw Data grid, that event will be highlighted in the Image Viewer and
diagrams.

T19-1747-1-TMA Block 09 FO9. Dimensions Images Diagrams ObjectInspector Raw Data
a

Layer L4: Measurements v il =
Eventlabel A Nuclei-Area(um?) Nuclei-
8163 35000874 1466,

8164 E: 2 1905574341

1460.809170

10213

155

1505785400
42804623 1531067139
44508055 1674026367

2116798096

8178

8179

8120

8181 1421882300

Count=20050
SUm=201011275

AVG=1400.43

To stop the highlighting click anywhere on the Region Viewer.
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11.8. Validation

Validation means visualizing a set of events one by one, in order to manually assign each event one or
more values.

The StrataQuest diagrams include the Validation option in the contextual menu of each diagram. There
are various validation options: validating events from a gate, from a quadrant/group of quadrants,
validate elements around a point.

(Y Default Layer %% - g

API - Nuclei-T425_490-Area (um®) / on DAPI - T425_490-Mean Int| Nuclei-Area (um®)

R
Diagram
Diagram
Reset Name
Reset Name
Export.
Delete
Export Options
View Backward Data.
Copy
View Backward Data for Current Quadrant

Around This Point | Validate Data...

Delete
Left Quadrants Validate Current Quadrant

View Backward Data.

Right Quadrants Quick Actions Default Laye|

View Backward Data for Current Quadrant
Lower Quadrants Generate Layer for Events in
Bin Validate Data...
Upper Quadrants Add Statistics Report Column for
~ Left Quadrant il Validate Current Quadrant
UL Quadrant

Right Quadrant uick Actions
UR Quadrant . ' ]

Generate Layer for Events in
LL Quadrant Y

Add Statistics Report Column for

LR Quadrant

Validation Mode
In Validation Mode, you can validate each crop and also export related data.
By choosing a validation option, Validation dialog will open.

left quadrant of scattergram ‘on DAPI - Nuclei-T425 >a (Um?) / on DAPI - T425_490-Mean Intensity’

'
"u

.

-l

'3

”"‘x‘ {

ol
i
t

Oy
-

5

In the image viewer you can visualize highlighted the events included in validation. The type of images
that you select in the viewer will be inherited for validation.
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images  Diagrams  Objectinspector  RawData

+

Navigate through image crops by scrolling or using the arrows and check an option to validate/invalidate
each crop.

Options

If right clicking on a validation image you will open a popup window with a magnified view. You can also
zoom here with the mouse wheel.
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Select Events
It is possible to select all the events to be included in validation. Also, you can clear the current selection.

Selecting attributes can also be done by checking individual events. The user can set the same value for
an attribute for all selected events.

.+ Validation Fields .+ Validation Fields

Validatin ~Manage ValidationFields...  qadrant of scattergram ‘o

Report...

Crop Size...

Validating events for: the upper left quadrant of scattergram ‘o

1, L
h. £
& o _“
R“; #
"

Options... s

> 41
-

.‘T
r
¢

Manage Validation Fields

In this dialog you can add new validations fields and manage them.

Name Values
Yes
No

Validate

Yes
ValidationField_1 |5 =
No

Yes
ValidationField_2 [
No

Yes
ValidationField_3
No

-
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e Add Field - adds a new field in the list. The name is configurable.

e Add Value - adds a new value in the values field. This value is configurable: you can add a
description, a color or you can remove it.

e  Mark the Use checkbox to include existing fields in validation.

Generate Report
StrataQuest gives the possibility to generate a validation report.

Press Report button to open Crops Report Configuration.

ort Configuration

Include
> | v Validate

Layer Measurements

> on DAPI - T425490-Area (um’)
on DAPI - T425490-Mean Intensity
on CD4 - Cellular Mask-T505540-Mean Intensity
on PD1 - Cellular Mask-T570590-Mean Intensity
on CK - Cellular Mask-T647670-Mean Intensity
on CD8 - Cellular Mask-T685710-Mean Intensity
on classes - map from classifier-Class assignment

on proxy areas - map from proxy areas-Class assignment

Now select the information you want to include in the report:

e The validation field type
e The type of filter

e The layer measurements

When you are done, press Generate Report button. You report will be issued and you will be able to save
it by choosing from more types of file formats.

StrataQuest. [Demo] Colon 10 —Jlolx

o) ]
N =~
p L ¥ o (R
vaidte: | Yes vaidae: | Yes Valcate: | Yes
Degree: | No Degree: | No Oegree: | No
e 20 o° 4 Tge So o* s
R 3 e
- AN o SR -

Page: | 7 1 /285 @stop 100% 2,

Crop Size
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Crop Size defines the size of the images extracted for an event.

Define the crop size by giving it a specified value and by choosing to what layer it will apply. Also, you can
choose a crop size as default for further use.

Crop Size:

Apply to current layer |~ | Save as default

Apply to all Layers in current sample

Apply to all Layers from all samples

12. Reports

12.1. Statistic Report

The Statistics Report is a StrataQuest tool that allows the user to compute different statistics for a
selected population or subpopulation of objects across multiple selected regions of interest, starting from
more predefined values.

e Global Measurements: Area, Perimeter, Events Count, Density. These measurements apply to
the entire population of events.

e Extract a statistic value for a (sub) population: the value can be Percent, Count, Min, Max, etc
and the subset can be selected from a diagram, a gate or a phenotype.

e Combining already defined statistic values: using arithmetic operators.

It can be found in the main menu: Tools = Statistics Report.

€ strata(Juest

Open...

Import..

Project

Tools Statistics Report...
View > Sample Registration...
Settings »  Batch Operations..
Help > Report Generator..

L", Shae Me - U1 -
Transfarm Shapes...

Statistics Report window will open.
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e You can create a new statistic by pressing "+".

e New Statistics panel will open; here you can choose what type of statistics you want to create:
- Global Measurements
- From Histogram
- From Scattergram
- From Gate
- Computed Parameters

- Computed with Scalar

From Hstogram

Add statistic name:

Statis

Select measurement:

Meast.

1. Global Measurement
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tistic X

al Measurements From Histogram From Scattergram From Gate Computed Parameters Computed with Scalar

Add statistic name:

Statistic Name Events Count

Select measurement:

Measurement Events Count - 3 New Layer

Add and Continue Add and Close

The Global Measurement Parameters section will display two items:

e Column Name: the new statistics is provided with a default name, but you can change the
suggested naming;

e Global Measurement: select one of the available global measurement values; this section allows
the user to choose one of the following statistics: Area (mm?), Perimeter (mm), Events Count,
Density, Layer (the statistics will be computed for objects produced by a specific layer).

2. From Histogram

This section allows using the report a statistics value extracted from a histogram.

® From Histogram

Add statistic name:

Events Count

Histogram Selection

Select Layer:

Layer New Layer

Select unit:
Percent

Select type of events:

Event Type  Positive

Select existing histogram

Histogram  ‘Set 1 - Nuclel-T425_490-A

Add and Continue Add and Close

In order to use in the report a statistics value extracted from a histogram existing in the project, select the
input data.
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-Choose a name for the column;
-Select layer;

-Select a parameter to be computed in the statistics.

Histogram Selection

Select Layer:

Layer New Layer

Select unit:

Unit Percent
Percent

Select ty Count

ensity (No./mm?)
Event Type Density (No./mm?2)
Min

Select ex Max
Mean

Histogram —

Standard Deviation

Standard Deviat

Note: After choosing a unit, in certain cases you also have to select a measurement.

Histogram Selection

Select Layer:
Layer New Layer
Select unit:

Unit Mean - of
Validation Field - V:

Select type of events: Set 1 - T425_4

Set 1 - T425_490

Event Type Positive - :
Set1

Select existing histogram: Set 1 - T425_490-Maximum
Set 1 - T425_490-Range of

Histogram | Set 1 - Nuclel-T425_490-Area (pm2)

Set 1 - T425_490-Sum Intensity

-Select a histogram from where to extract the statistics values to be used in the report;

Histogram Selection

Select Layer:

Layer New Layer

Select unit:

Unit Mean

Select type of events:

Event Type Positive

Select existing histogram:

Histogram Set 1 - Nuclel-T425_490-Area (pm?2)
Set 1 - Nuclei-T425_490-Area (pm?)
Set 1 - Nuclei-T425_490-Mean Intensity

-Select the type of events to be used in the report.
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Histogram Selection

Select Layer:

Layer New Layer

Select unit:

Unit Mean

Select type of events:

Eve Positive
Positive

Select eX yqatve

All
Histogram —

3. From Scattergram

This section allows using in the report a statistics value extracted from a scattergram existing in the
project.

Scattergram Selection

Select Layer:

Select existing scattergram:

m [Set1- Nudei-T4;

Add and Continue Add and Close

In order to use in the report a statistics value extracted from a scattergram existing in the project, select
the input data.

-Choose a name for the column;
-Select layer;

-Select a parameter to be computed in the statistics;

Scattergram Selection

Select Layer:

Layer New Layer

Select unit:

Jnit Percent

Percent

Select ex

Density (No./mm?2) =
Scattergram | DenSity (No ) um?2) / Set 1 - Nuclel-T425_490-Mean Intensity
Min

Select i Max

Mean

mplicit Gate |
SApHCR Gt | [ES

Standard Deviation

Standard Deviation P

Note: After choosing a unit, in certain cases you also have to select a measurement.
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Scattergram Selection

Select Layer:

Layer New Layer

Select unit:

Unit Mean - of
Validation Field
Select existing scattergram: t1-
Set 1 - Nuclel-T425_490-Area (pm?)
T425_490-N

Select implicit gate: T425_490-Maximum of Intensity
T425_490-Range of Intensity

Implict Gate | Upper - T425_490-Sum Intensity

Scattergram Selection

Select Laye

Layer New Layer

Select unit:

Unit Mean - of

Select existing scattergram:

Scattergram  Set 1 - Nuclei-T425_490-Area (pm?) / Set 1 - Nuclel-T425_490-Mean Intensity

Set 1 - Nuclei-T425_490-Area (ym?) / Set 1 - Nudei-T425_490-Mean Intensity

Select impuicit gate:

-Select a quadrant of the scattergrams; the events from this quadrant will be used in the statistics report;

Scattergram Selection

Select Layer:
Layer New Layer
Select unit:
Init Mean - of
Select existing scattergram:
g Set 1 - Nucle-T425_4! e ) Nuclel-T425_490-Mean
Select implicit gate:

Implicit Gate | Upper
Upper
Lower
Left
Right

4. From Gate

Select gate:
Gate

Select predefined value:

Unit Percent




Strata( J\uest 8

User Manual

SUEGNDSTICS

PRECISION THAT INSPIRES

In order to use in the report a statistics value extracted from a gate existing in the project:

e Give a name to the column;
e Select the gate you want to use;

e Select predefined value and measurement.

Note: After choosing a unit, in certain cases you also have to select a measurement.

Select gate:
Gate Gate 1

Select predefined value:

Unit Mean
Validation Field - Validate
Set 1 - Nuclei-T425_490-Area
Set 1 - T425_490-Mean Intens
Set 1 - T425_490-Minimum of Intensity
Set 1 - T425_490-Maximum of Intensity
Set 1 - T425_490-Range of Intensity
Set 1 - T425_490-Sum Intensity

5. Computed Parameters

Add statistic name:

Gate

Formula:

E

You can define a new column using a formula consisting of simple binary arithmetic operators.

e Give a name to the column;
e Choose the operands for the formula. You can use in the formula previously defined statistics;

e Choose the operator for the formula.

Formula:

Events Count v| |+ ® Events Count

6. Computed with Scalar
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Add statistic name:

Gate

You can define a new column using a formula consisting of simple binary arithmetic operators, one of
them being a scalar value.

e Give a name to the column;

e Choose the operands for the formula. You can use in the formula previously defined statistics
and a scalar value at your choice;

e Choose the operator for the formula.

Formula:
Scalar first

Events Count

If checking Scalar first, the scalar value will be the first operand of the formula.
After adding statistics, they are displayed in the statistics list.

+=p- =

Statistics defined for'Single Cell Analysis FL3 8b"

Mame v Type
Positive Percent Scattergram
Negative Events Count Histogram
Events Count Predefined

Area (mm?) Predefined

Manage Statistics:
e From Manage Statistics button, you can edit/delete selected statistic or delete all statistics.

.+ Statistics Report
v @ -TMABlock09 = + = p»r[=
T19-1747-1-TMABlock 09...  Statist  Edit TMA Block 09 *

T19-1747-1-TMABlock... ~ Nam( Delete

TMA Block 09 FO9 Ev Delete All

171



Strata( . \uest 8

PRECISION THAT INSPIRES User Manual

SSUEG N\..;STI CS

After defining statistics, you can generate statistics results.
1. Select samples/regions for which statistics will be computed;
2. Press Generate Statistics button;

3. Check the results in Statistics list.

Statistcs defined for Single Cell Analysis FL3 8b
Name
‘Area (mm?) Predefined
Events Count Predefined
Negative Events Count Histogram
slide2- Region 002 Positive Percent Scattergram
~ ROIOL

/ ROI02

Single Cell Analysis FL3 8b
sample Regio ;
slide2-Region 001 Slide 2-Region 001
2 0083235 2 19.103774
0.083071 3! 13.225058
277811
Side2-Region002 ROI01 008673 & 16049383

Slide 2-Region 002 ROI02 0.085463 2 2 10714286

To clear statistics results, press the arrow button and choose Clear Generated Statistics.

+ = »[V|E

Statistics de Clear Generated Statistics

Export Statistics

After generating statistics, you can export the results in Excel (.x/sx) by pressing Export Statistics to Excel
button.

A B C D E F

1 |Sample Region of Interest Area (mm®) Events Count Megative Events CofPositive Percent

2 |Slide 2 - Region 001 Slide 2 - Region 001 1.242657042 2000 2500 11.37045682
3 |Slide 2 - Region 001 ROIOT 0.083235058 424 328 1910377358
4 |Slide 2 - Region 001 ROI02 0.083071034 431 360 13.225058
5 |Slide 2 - Region 002 Slide 2 - Region 002 10.06552166 20055 11052 297781102
6 |Slide 2 - Region 002 ROIO 0.066730086 162 78 1604938272
7 |Slide 2 - Region 002 ROI 02 0.083463103 420 329 10.71428571

Statistics for projects with more Sample Links
The statistics are saved in a project for each individual link.

In a project with two or more layers, you must define statistics separately for each layer.
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& Slide 2 - Region 001 + = p - |:

' Slide 2 - Region 001 Statistics defined for'Slide 2 - Region 002'
| Slide 2 - Region 001 Name

+ ROI01 \/

~' ROI02

« GO Slide2-Region002 =
-~ Slide 2 - Region 002

+ Slide 2 - Region D02
For the second sample
link, click on its name
A to select it, then define
its statistics

v ROID1

Note: If for a link there are no statistics defined, but you select some of its regions, you will be notified.

To continue, it is necessary to define statistics for the respective sample link.

statistics defined for Sampie Link "Slide 2

~ @ Slide2- Region 001, =
/ Slide2- Region001 %\ Statistics defined for'Slide 2 - Region 001
b Y
’ \
« Slide2-Region001 'y Name Type
\
< ROIOL \; Area (mm?) Predefined
by

< ROI02 ‘F\enmeler (mm) Predefined

\
@ Slide 2 - Region m:\\ EveNts Count Predefined
\

/' Slide 2 - Region 002
Slide 2 - Region 001

+ Slide 2 - Region 002 5 5
- Sample ~ Region of Interest  Area (mm?) Perimeter (mm) Events Caunt

.
~ ROI0L N, Slide2-Region001  Slide2-Region 001 1242657 N/A

< ROI02 \\SlidPE - Region 001 ROI01 0.083235 1.154306
ROI02 0.083071 1.160504
Slide 2 - Region 002
Sample Region of Interest  Area (mm’)
slide 2 - Region 002 Slide 2 - Region 002 10.065522
Slide 2- Region 002 ROI 01 0.06673 6. 2427.690548

Slide 2- Region 002 ROI02 0.085463 4914.401456

12.2. Report Generator
To generate a report out of your project, go to:

e Tools - Report Generator from the main window menu of StrataQuest;
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strata(Jlues

Open...

Import...

Project

Tools Statistics Report...
View > Sample Registration...
Settings > Batch Operations...
Help > Report Generator...

Transform Shapes...

Regions

Manually select the regions to be included in the print report or use any of the options displayed in the
Options menu:

¥, Report Generator
Please select the items from the project you | Sselect.. |~
wish to include in the report:
v M samples
v M T19-1747-1-TMA Block 09 F09
T19-1747-1-TMA Block 09 F09 Lrpmceestie ‘attergrams Statistics
TMA Block 09 F09 All Samples stograms

AllROIs

Processed ROIs attergrams

ROI 04 Processed Samples stograms Statistics

ROI 05 Unprocessed Samples
ROI 06

All Samples and ROIs rages
ROI 07

Clear Selection dservations

v|Indude Notes page

| Indude Only Visible Diagrams

Generate Report Cancel

The following operations are available:

Options
Indude Scattergrams

Indude Scattergrams Statistics
Indude Histograms

Indude Histograms Statistics

Indude Images

Indude Observations

Indude Notes page

Indude Only Visible Diagrams

e Include Scattergrams;

e Include Scattergram Statistics;
e Include Histograms;

e Include Histogram Statistics;

e Include Processed Images;
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¢ Include Observations: by pressing the Edit Observations button, the observation page can be
edited.

e Include Notes page: Notes page will be included in the report. The Notes page is a white page
on which the user can add handwritten notes, signatures, stamps, second opinions, etc.

e Include Only Visible Diagrams

Press Generate Report to get your report and access print and export options:

Set05-TMA_CRC

Dateof analsis 5208 E——
v TISSUEGNDSTICS
PRECISIONTHAT INSPRES

StrataQuest Report

Set 05- TMA_CRC

13. Project Profiles and APPs

StrataQuest offers the possibility to reuse frequently utilized settings by defining a project profile.
Creating a project and applying a project profile simplifies the usage of the application.

A project profile contains analysis settings (layers and engines), visualization buttons (image types),
diagrams and statistics.

Project profiles offer support for the analysis of samples with different settings in the same StrataQuest
project.

A Project Profile contains a set of sample profiles that can be used in a new project.
How to save a Project Profile

The Save Project Profile option can be accessed by choosing SQ Main Menu - Project —>Save Project
Profile.
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Load App...
Tools > SaveApp..
View > Load Project Profile...
Settings Save Project Profile...
Help Analyze...

Properties...
Overlay Di
Save
v Compare Set 2
Save as...
Input
Raw Data...
Side-by-sid
= Diagrams...
Overlay Diz
Gates...
« @ Playgron
Delete

© Compareset1 More

Input Advanced Tools

The following window will open:

Sample Name

T19-1747-1 - TMA Block 09 F09 - Enter Name...

Add Sample Profile

Current Sample Profiles

Profile Name Automatically Enter in Easy Mode

File name:

You can create a profile from a current project.

These are the steps:

- Select desired sample that will be used to extract settings for the profile;
- Give a name to the profile;

- Press Add Sample Profile button to create the new profile, which will be listed in the Current Sample
Profiles section;

- Check Automatically Enter in Easy Mode if you like (StrataQuest will automatically display Easy Mode if
this is checked);

Note: Please ensure that you have easy mode defined for the selected sample, otherwise you will not
have the possibility to change any setting.

- To erase a selected profile from the Current Sample Profiles section, press Remove Item button;
- To erase all the profiles from the Current Sample Profiles section, press Remove All button;
- Give a name for the new profile file;

- Press Save button.

176



Strata( J\uest 8

PRECISION THAT INSPIRES User Manual

E.HTGN\A., STICS

Load Project Profile

To load a project profile, go to SQ Main Menu -» Project - Load Project Profile:

strata(Qlue
Open...

Import... =
r verlay

Project. Load App...
Tools > Save App...
View > Load Project Profile...
Settings > Save Project Profile...

Help > Analyze...
Siuenysiu
Properties...
Overlay Dic
Save
v Compare Set 2

Save as...
Input

Raw Data...
Side-by-sid

Diagrams...
Overlay Dic

Gates...
v @ Playground_1

. Compare Sets D

v CompareSet1 More

Input Advanced Tools

Project Profile
Sample - Region 012 Tonsils
Sample1 - Region 001 (dlean)

Sampie1 - Region 001

AutoFL

Opal62!
Opal6s0 - R

Opal69 0 Tonsils
Sample1 - Region 011

Sample - Region 001 - SC 0690

Sample1 - Region 001 - SC Dapi

Sample1 - Region 001 (clean) Tonsils

Save App

An APP is similar to a Project Profile but it contains an Easy Mode view.
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Note: You need a license to be able to save your own APPs.

After creating a StrataQuest App, you can save it for further use by going to SQ Main Menu - Project -
Save App.

5  Load App...

> Save App...

> Load Project Profile...
Settings > SaveProject Profile...
Help > Analyze..

Properties...

Saveas...

Raw Data...

Delete
More

Advanced Tools

In the Save App dialog, you have to configure the app to be saved:

e Select the source sample;

e Choose a name for the app;

e Select an app group;

e The file will be automatically named, but you can choose to change that name;

e Press Save to save the app.

£ save App
Source Sample: | T19-1747-1 - TMA Block 09 F09

App name: Fluorescence 1|

App Group: Fluorescence

File name: Fluorescence 1

Note: Save App feature may or may not be available depending on the type of license you own.
Load App
Load App feature allows managing existing apps and loading apps to current project.

On the left side of the dialog, select an app by clicking on the thumb image.
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8

Fluorescence Brightfield Favorites Uncategorized
-

FL Total Area 2 Channels 8b FL Total Area 2 Channels 16b

FLTotal Area 3 Channels 8b FL Total Area 3 Channels 16b

There are more app categories: Fluorescence, Brightfield, Favorites and Uncategorized.

App's More menu includes the following options:

El Select Samy

Manage App Groups...
Install Apps...
#| Slide 3 - Region

v Slide 3 - Region 005

e Manage App Groups

Fluorescence

Brightfield

Uncategorized

Move Down

Hide 1

Cancel

The following operations are available:
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- Add app
- Rename app
- Delete app
- Move up
- Move down
- Hide app
e Install Apps

Use this option to browse on your computer for a new app you want to install.

Selecting samples

On the right side, check the project items where you wish to load the selected app.

ect Samples:

+ Slide 2 - Region 003 Setect All

Clear Selection
Invert Selection

' Slide 3 - Region 005

You can choose to:

o Select All: Select all listed project items;
e Unselect All: Unselect all listed project items;
e Invert Selection: inverts selection for the listed project items.

13.1. Channels Mapping

The Channels Mapping feature was created for the situations when your profile or APP has a set of names
for channels but your project has other names for the channels. Therefore, a mapping between the
channels of the profile and the channels of the project has to be made in order to apply the profile to your
project.

Note: Channels mapping feature is only available for fluorescence.

Channels Mapping button can be found in the Load Profile, Load APP and Sample Linking.
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Profiles

Note: Channels Mapping feature is also available when creating a new project. When you want to apply
a certain profile to your project, StrataQuest will inform you if the sample profile does not have the
same configuration of channels as the current sample. You can choose to manually make the
correspondence between the channels.

After pressing Channels Mapping button, a dialog will open.

In the Channels Mapping dialog, you can perform the actual channels mapping by setting
corresponding names to the channels of the sample and project.

*..+ Channels Mapping
Channels Mapping for:

Demo

Channel Slide 3 - Region 001
FITC FITC
A546 Texa
DRAS {DAPI
DAPI
FITC
Texa

Remove Sample from Link Cancel

Set selection to all samples button will apply setting made for a sample to all samples having the same
channels.
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StrataQuest

? This will apply settings made for the sample 'Slide 3 - Region 001_1' to all samples which have the same channels.
Do you want to continue?

%..# Channels Mapping
Channels Mapping for:
Demo

Channel Slide 3 - Region 001
DRAS ]

Remove Sample from Link Set selection to all samples

Remove Sample from Link will remove the selected sample from the existing link.

After finishing the mapping, press Apply to save the changes, then Close.

14. Tools

StrataQuest has a set of advanced tools that allow complex operations.

To access these operations, go to StrataQuest main menu and select Tools.

Import...
Project
Tools Statistics Report...

View ) Sample Registration...

Settings ) Batch Operatians...

Help ) Report Generator...
/ heyions
Transform Shapes...

C rOIO1

The following operations are available:

e Statistics Report (see Chapter Statistic Report)

e Sample Registration

e Batch Operations

e Report Generator (see Chapter Report Generator)

e Transform Shapes
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14.1. Sample Registration
Sample registration feature concerns consecutive sections from a tissue, that are not 100% identical.

The tissue cannot be applied on the slide in exactly the same position, orientation or angle, as it suffers
mechanical deformations.

Therefore, sample registration corrects as much as possible these differences between samples,
however, a 100% match between samples is not possible.

Notes:

- This feature is optional and licensed individually.
- Supported sample types are BF, FL and FL-MS.

- Only samples of the same type can be chosen.

- For FL samples, the channel to be used has to be selected. Also note that because samples cannot be
linked (having different channels), you must adjust the 16bit range.

e On the left there is the list of available samples.

e The bold sample is the one set as reference. The RS buttons set the selected sample as
reference.

e The checked samples are the ones to register against the reference.

=
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Workflow

The workflow for sample registration is synthetized below:

Selected sample
Reference sample

Compute and apply geometrical
transformation

Generate new multi-channel sample with
new FOVs

1. If Compute Registration was successful, the Apply Registration will become enabled.

2. Pressing Apply Registration will make the dialog close and a new task gets enqueued in Task
Manager.

Stop Pause Remaining 1 of 1

Tasks

Processing registration with sample 'Slide M3 - B1 - Region 001'/001

ON |

Step 30 / 452

3. If the task is successfully completed, this will generate a new sample in the Project Browser. The
name is automatically generated but the user can change it afterwards

Project Browser Layers Editor Registered Sample Dimensions Images Diagrams Objectinspector Raw Data
—_— = AR =

. —
®tvr T QS chamneis @ ® o o loee| «

» | @ B3_ulex-Glepp-CD45 - Region 003

@ Region 003

+ | @ D9_Ulex-Glepp-CD45 - Region 005

@ Region 005
| @ B3_ulex-Glepp-CD45 - Region 003_1

| @ Registered sample © b v =

I B3_Ulex-Glepp-CDAS - Region 003_1_Cy 5

© ol o ol
Histogram (D) v v Qv

ARt AR AR SRR
0 10000 20000 30000 40000 50000 60000
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4. The result is a new multichannel sample: BF-MC (if the source was BF) or FL.

Channels | ® ® @ |

g

CDA45 - 24078_1A_CD45

¢

Registered Sample Dimensions Images Diagrams.
—_—

Overlay
Channels ° .7\

so%

original
¥ CD45-24078_1A_CD45

9
)

Project Browser Layers Editor Registered Sample Dimensions Images Diagrams ObjectInspector Raw Data
—_— —

® +v Q
| @ slide M3 - B1 - Region 001
| @ slide M3 - B1 - Region 002
| @ Registered sample @ b v =

15.2. Batch Operations
Batch operations is a feature that allows batch export as BigTiff for the existing regions.

It can be accessed from StrataQuest main menu -> Tools -> Batch Operations.
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Project
Tools Statistics Report...

| View ) Sample Registration...
Settings ) Batch Operations...
Help y Report Generator...

w ‘() shide Z - Regiol
Transform Shapes...

User Manual

e Select regions to be exported by marking the corresponding checkboxes in the left side of the

panel.

= BigTIFF Bxport

¥ Batch Operations

Regions of Interest (9 Regions of Interest selected)
+'| - Region 00
v Slide 2 - Region 003
+| Slide 2 - Region 003

v ROIO1

- Select All
- Clear Selection
- Invert Selection

- Show Search

e Export Parameters

BigTIFF Export
Select AlL avorites
Clear Selection

Invert Selection

Show Search

186



Strata( J\uest 8

User Manual

SUEGNDSTICS

PRECISION THAT INSPIRES

BigTIFF Export

Category: Favorites ~

Favorites
Location: Channels
channel info
Resize Muclei
1 Astrocyte Cytoplasm
I ‘ I Favorites
Untagged

All Images

- Choose one of the available categories to export only the belonging images. To export all images,
choose All Images option.

- Browse for a location on your computer, where the exported images will be stored.
- Resize images, if necessary.

- Choose a compression type, if you want.

Compression: |JPEG ~

JPEG Quality JPEG
25 LZW
[ S ] NU“E

- Adjust JPEG quality for the output files.
14.3. Transform Shapes
Any ROI, annotation or exclusion area can be converted into another type of shape.

In the Transform Shapes panel, select desired item(s) by marking corresponding checkbox(es) (you can
also perform multiple selection by using Ctrl control from the keyboard) or press Select... button for
selecting all ROls, all exclusion areas or all annotations.

£..7 Transform Shapes

Select shapes which you want to transform: | Select...
v B Slide 2 - Region 001 Select all ROIs

v W ROIs Select all Exclusion Areas
W ror01 Select all Annotations

W ROIO02
W Exclusion Areas Clear Selection
W Annotations
Slide 3 - Region 005
W ROIs

B RoOIO1
B Exclusion Areas
B Annotations
Slide 2 - Region 003
B ROIs

W ROIOL

B ROIO02
W Exclusion Areas
B Annotations

Select the type of the shape in which you want to transform:

Region of Interest
Exclusion Area
Annotation

Transform selected shapes
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Now, select the output type of shape in the lower part of the panel, then press Transform selected
shapes button in order to effectively accomplish the operation.

Note: Being a measurement tool, a line annotation cannot be transformed into other shapes.

15. StrataQuest Main Menu

Project
Tools
View
Settings

Help

StrataQuest Main Menu is a set of core operations of the application.

1. Open (see Open Existing Project)
2. Import (see Import Virtual Slides)

3. Project: main project settings and features can be found here.

Project Load App...
Tools > Save App...
View > Load Project Profile...
Settings > Save Project Profile...
Help > Analyze...
Properties...
Save
Save as...

Raw Data...

Diagrams...

Gates...
Finalize Analysis
Delete

More

- Load/ Save App: loads an existing App or saves the changes to the current App (see Apps chapter).

- Load/ Save Project Profile: loads an existing Project Profile or saves the changes to the current Project
Profile (see Project Profiles chapter).

- Analyze: choose the project items you want to analyze and start the analysis.
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Namie Set 05 - TMA_CRC

Description

Location ~ C:\Users\ \Set 05 - TMA_CRC\Set 05 - TMA_CRC

Summary

Project ‘Set 05 - TMA_CRC*
-1 Sample
- Total area: 3.772827 mm®
- 16 FOVs
-5ROIs

Sample "T19-1747-1 - TMA Block 09 F09"
- Results not updated
- Sample Area: 3.772827 mm?
- 16 FOVs
- Pixel size (um): (0.31336707730812013 x 0.3128652321428571)
- Magpnification:
- Layers count:
- Layer "Cells’ events Count: 21220
- Layer ‘Interactions’ events Count: 651
- Layer "Events from Gate 'Gate 1" events Count: 0
-5ROIs
Regions:
Region Of Interest 'TMA Block 09 F09"
- Not processed
- 1A FOVs

Namie Set 05 - TMA_CRC

Description

Location  C:\Users\ A\Set 05 - TMA_CRC\Set 05 - TMA_CRC

Summary

Project ‘Set 05 - TMA_CRC*
-1 Sample
- Total area: 3.772827 mm®
- 16 FOVs
-5ROIs

- Results not updated
- Sample Area: 3.772827 mm?
- 16 FOVs
- Pixel size (um): (0.31336707730812013 x 0.3128652321428571)
- Magpnification:
- Layers count: 3
- Layer "Cells’ events Count: 21220
- Layer ‘Interactions’ events Count: 651
- Layer "Events from Gate 'Gate 1" events Count: 0
-5ROIs
Regions:
Region Of Interest 'TMA Block 09 F09"
- Not processed
- 1A FOVs

- Save

- Save as

- Raw data: access Raw data panel (see Raw Data chapter).

- Diagrams: access Diagrams panel (see Diagrams chapter).

- Gates: access Gates panel (see Gates chapter).

- Finalize Analysis: StrataQuest will analyze all the items that were not analysed before.

- Delete: cache, image results or all results of the analysis.

- More: access shading correction (see Shading Correction chapter) and build cache.

- Advanced Tools: access multiplexing and validation paths (see corresponding chapters).
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4. Tools: includes important adjacent tools, each described further in a separate chapter.

Tools Statistics Report...
View ) Sample Registration...
Settings > Batch Operations...
Help Report Generator...

Transform Shapes...

5. View: includes main settings regarding the visualization in StrataQuest, each described further in a
separate chapter.

Project Browser
Settings ) Layers Editor
Help ) Diagrams
Object Inspector
Raw Data

Dimensions

6. Settings: includes SQ generic settings.

Strata( )
Open...
Import...
Project
Tools

View

Settings Language

Help
Switch User...
More...
Install Apps...

Install Profiles...

- Language;
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- Switch user;
- More: will access StrataQuest core settings (see Chapter StrataQuest Generic Settings);
- Install Apps: opens a browser where you can select a StrataQuest app and install it;

- Install Profiles: opens a browser where you can select a StrataQuest profile and install it.

7. Help: includes helping tools of StrataQuest, for an easier interaction with the application.

Open...

Import...

Project

Tools

View

Settings

Help ) Quick Guide...
User Manual...
Engines References...
Human Protein Atlas...

About StrataQuest...

- Quick Guide

- User Manual

- Engines References manual
- Human Protein Atlas

- About StrataQuest

Stratal

Disclaimer
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15.1. StrataQuest Generic Settings

Language
* « Dark mode
Switch User...

More...

StrataQuest Generic settings can be found in StrataQuest main menu -> Settings -> More.

They contain three main sections: General, Diagrams, System Data.

1. General Settings

e Analysis

In the Analysis section, you can change the color separation and segmentation methods, the options for
the Analyze Project, or to choose whether to use the existing coded images for computing measurements.

- Beep after finish, to announce you the analysis is done;
- Shut down after finish: shouts down computer after the end of the acquisition;

- Send e-Mail after acquisition finish: announces by email the acquisition is done; don’t forget to
fill in the information about the SMTP server and the e-Mail address.

e Backward Connection

- Set the number of FOVs to be shown in backward connection.
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General General :: Backward Connection

E | View only events from input gates
Analysis

a

Backward Connection

e Task Manager

£ StrataQuest Settings

General General :: Task Manager

E Maximum number of concurrent tasks:

: Samples run simultaneously
Analysis

Number of threads for a task:

1502
~ | FOVs run simultaneoush
B v

Backward Connection Note: This change will take place after restarting StrataQuest

-

Task Manager

- In the task manager, the number of concurrent running tasks will be set and also the number of
threads assigned to a task. By using the parallel computing, the speed of analysis can be increased.

Notes:

- If the result of the multiplication between the maximum number of concurrent tasks and the number
of threads for a task equals the number of cores in the PC (e.g. quad core CPU’s have 4 cores working in
parallel), the overall performance of the computer for OTHER tasks and applications might become very
poor. You may either leave the computer working on the StrataQuest analysis only or select a number of
concurrent tasks at least one lower than the number of cores in your computer.

- In case the result of the respective multiplication overpasses the number of cores of the PC, there will
be a warning message.

e Support

£+ StrataQuest Settings

General General :: Support

Name:

From Address:

Submit Options
Backward Connection CPport Adrece:
auto-report@tissuegnostics.com

@ SMTP Server:

Task Manager mail.tissuegnostics-ro.com:587

Support
s Auto Save Report

Test Connection Submit Report... Generate Exception...
Image Viewer

Open Reports Folder
Enable Verbose Logging

. Send Saved Reports

Measurement Units Register '.sqproj' file extension Clear Reports Folder

Confirmations

In this section, fill some data in order to receive support from TissueGnostics when necessary.
- Use Submit Command: access an external executable file that will send the files to a server;

- Auto Save Report: save the log files on the hard drive, no matter if the report is sent or not;
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- Test Connection: verify whether you introduced the valid data in order to send your message;

- Generate Exception: simulates generating an error message in order to check once again the validity of
the data introduced in the fields;

- 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 erased from the local folder where they were stored;

- Clear Reports Folder: will erase all reports from the folder;
- Error description: see a short description of the error;
- Error detail: detailed data related to the error;

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

- Hide Details : display or hide the data list related to the error;

- Submit Report: send message to the support team;

- Enable Verbose Logging: this option provides detailed data for diagnoses;

- Register ‘.sqproj’ file extension: creates a link between StrataQuest and the existing ‘.sqproj’ projects,
in order to automatically open the application and the corresponding project when double clicking on
the ‘“.sqproj’ file.

ONLY data associated with StrataQuest will be transferred to the TissueGnostics support department.

e Image Viewer

Exdlusion Area Transparency

0 50

General

Diagrams

System Data
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- Default Colors: set the colors for ROI, Annotations, Group of ROls, Exclusion Areas, RGB Indicator and
scale bar;

- Default Locations: set the location for the RGB Indicator, the Scale Bar and the Item Name;
- Exclusion Area Transparency: using a slider, set the desired transparency value for the Exclusion Areas;

- Overlay: set the color and the thickness of the selected and non-selected events in backward
connection. Also, you can set here the color and thickness of the dots mask contour and the color
membrane contour. Checking Show non-selected events in backward connection mode will show the
non-selected events on the marker images in backward connection mode;

- Animate borders of ROIs and Annotations: animates the borders in order to make them visible on any
background. Enabling this may decrease the overall performance, as it requires relevant computing
resources.

- Highlight double-clicked point from Sample: highlights on the detail window the point where a
double-click was performed on the main image viewer in order to open the sample;

- Show grid lines for Samples imported from Folder: all the FOVs on the image will be delimitated by
grid lines.

- Show grid lines for Samples imported from TissueFAXS: all the FOVs on the image will be delimitated
by grid lines.

- Show name only for selected ROI: the label of the ROI will be shown only when the respective ROl will
be selected;

- Show name for Exclusion Area: the label of the Exclusion Area will be shown only when this checkbox
is marked;

- Show name only for selected Annotation: on the sample will only be displayed the name for selected
annotations;

- Show area bubble for shapes while drawing: shows in a bubble the dimensions of the drawn area
while you are drawing it;

- Include user name in annotations contents: if marking this checkbox, the user name will be included in
the annotation edit box;

- Show annotations in browser: by checking this option annotations will be displayed in the Project
Iltems Properties panel;

- Show perimeter of shapes: by checking this option the perimeter of the regions of interest will be
shown in the Project Items Properties panel;

- Recompute correction image after FOV removal: by checking this option the correction image will be
recomputed after removing one or several FOVs.

e Measurement Units
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General General :: Measurement Units

ﬂ Region area Event Parameters
o Millimeter (mm?) Millmeter (mm?)

Micrometer (um?) ®) Micrometer (ym2)

Backward Connection

15l

Task Manager

=

)

BRI

Measurement Units

Confirmations

- Region area: display tissue areas in square millimetres or square micrometres. The default value is
square millimetres;

- Event Parameters: certain event parameters have measurement units (i.e. micrometre or square
micrometre). The user can choose to display parameter values using both micrometres and millimetres.
The default value is micrometre.

The parameter values will be displayed according to the selected measurement unit in:
- diagrams
- statistics
- reports
- raw data
e Confirmations

This section allows setting confirmation messages for some operations in StrataQuest. If checked, these
messages will pop up if it is the case.

General :: Confirmations

Message
] RunEnge sfrmaton

Analysis

General

Play Area was successfully added
Remove Play Area confirmation
"5 Remove all Play Areas confirmation
Backward Connection Open Play Area settings in read only mode confirmation
Automatically open the Playground after creation confirmation
@ Playground was successfully modified
Task Manager Close Playground editor confirmation
Rotate ROI confirmation
Paste ROI confirmation
Raw Data Export - skip layers without measurements
Batch Import - no projects found
Classifier - save changes confirmation
Manual Input - save changes confirmation
Manual Correction - save changes confirmation

Object Inspector - Copy to Clipboard

Measurement Units Apply Shading Correction settings

Confirmations

2. Diagrams Settings
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Diagrams
Small Range Limit

39

Cutoff Percentile Value

5%

General
Diagrams

System Data

e Common

This section allows realizing the settings for the layout and the display of all diagrams. The Show Grid
option will display the grid on all diagrams.

e Display:

- Show Grid: by checking this option, a grid will be displayed on each diagram.

- Cutoff Color: set the color of the cutoff.

e Cutoff Decimals: set the number of decimals for a cutoff value.

¢ Small Range Limit: set the threshold value for an axis.

¢ Cutoff Percentile Value: the events population according to a percent given by the user.

If the value of an axis has is higher than the Small Range Limit Value, the number of decimals will be the
one from Cutoff Decimals. If the value of an axis has is lower than the Small Range Limit Value, the

number of decimals will be 2.

e Scattergrams

Diagrams Diagrams :: Scattergrams

Point Style

Common #) Point

XCross

3D Diagram Point Style 3D Diagram Point Size

Flat Point

Histograms ®) Ellipse

The point style and the point size can be set and adjusted. For Heatmaps, the point style and the point
radius are adjustable.
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e Histograms

Diagrams Diagrams :: Histograms

m Bins count

Common
10

Scattergrams Style

Line Style with Fill

Histograms

You can set here the bins count, the style and the color for the histograms.
- Bins count: adjusts the number of bins using the trackbar.

- Style: three styles are available in order to graphically represent a histogram (Bin Style, Line Style and
Line Style with Fill).

- Color: here you can adjust the color the events in the histogram.

3. System Data Settings

e Institution data

£ StrataQuest Settings

System Data System Data :: Institution Data

Institution Data
Institution Name

Department

Markers Laboratory

Define here the name of his institution, the department and the laboratory he belongs to. This data will
be used in Print Reports.

e Users

System Data Systesm Datay:: Wess

n Administrator

Institution Data

Add user...

Modify user...

Markers Delete user

Change password...

Real name:
Administrator

Description:
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- Here you can manage the users of the application. New StrataQuest users can be added by pressing
the Add user button. The information about the already existing users can be modified from the Modify
user... button. Any user can be deleted by selecting it and pressing the Delete user button. The
password can be changed by pressing the Change Password button.

- Modify user and Delete user options are available only for the Administrator. The standard user is
allowed only to change his password.

e Markers

System Data System Data :: Markers

When creating a new marker, it is also saved and stored in a markers repository, in the system data.

All the existing markers are displayed in a list, and a short description is available for each of them. The
following operations are available for the markers:

- Add
- Rename
- Remove

- Remove All
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