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1. Nuclear segmentation using DNN

TissueQuest now has a new segmentation method for nuclei detection, called Nuclear segmentation — Deep
Learning.

(. Import TissueFAXS Project File ]

Choose Markers
Select markers from the existing ones or create new ones to use in this TissueQuest project

Choose TissusFAXS Froject What markers do you want to use in your project?
TissueQuest Project
| Marker | Color | Is Master | Type
B Choose Markers » DAPI O, 0, 255 [+ Master
Choose Measured Parameters 104l [ 128, 255, 255 IEI | Original
Rhod [ 255, 128, 128 [+ O Original
| Add Dots Virtual Marker... | | Remove Marker 'l Rename Marker
What analysis options do you want to use in your project?
Analysis Options
Segmentation Method: Strategy for events in ROL
Nudear Segmentation |E| |Select only events entirely in ROI |z||
Mudear Segmentation
[Fudear Segmentation - Deep Leaming |
Total Area Measurements
| Bak || mNext || cancel |

Figure 1 — Nuclear Segmentation — Deep Learning

A dedicated set of parameters is available:

Markers
Lmanx | 104 || Riod ‘|
Nuclear Segmentation - Deep Learning
Model Multi-Organ Nuclei
16bit Conversion Range [245, 16383]
Remove Labels Yes E|
. Smaller Than 26.35 pm?

Larger Than 1317.45 pm?2
Weaker Than 20
Stronger Than do not use

Figure 2 — Nuclear Segmentation — Deep Learning
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Characteristics:

- Nuclear segmentation that uses Deep Neural Networks.

- Can work on gray images (corresponding model must be selected).

- Requires dedicated hardware NVIDIA GPU (RTX2000) with 8GB RAM.

- Requires installation of additional dependencies (CUDA, cuDNN, Python and others).

Parameters:
- Model: the model for analysis

- 16bit conversion range is the range for conversion from 16bit to 8bit. This parameter appears only in
case of 16bit samples.

- Post Processing - Remove Labels: after DNN detection, you can apply the post processing option in
order to remove some events that fulfill certain criteria (i.e. too small).

Advanced Mode

If right clicking on the DNN Segmentation Control, a menu will appear, where you can select Advanced Mode.
Advanced Mode includes some more parameters:

=l

Markers

| Markers
: - | DAPI J FITC |Cy3
DAPI | FITC Cy3 ‘ ‘ §
J ‘ l y | Nuclear Segmentation - Deep Learning
Nuclear Segmentation - Deep Learning Model Multi-Organ Nudei
Model Multi N i
= k-Orggan Nock - I Magnification 20x
| Yi
R:emove Labels es | o s o e
+- Smaller Than 10.41 pm2 ... Border Size 50
Th ; 2
Larger Than 520.38 pm - Border Option Copy last pixels
b W Th ‘
Veaker Than s | Remove Labels Yes ?
i Stronger Than do not use e 10.41 pm2
- Larger Than 520.38 pm2
| -
Show Advanced Parametersl Weaker Than =
- Stronger Than do not use

Figure 3 — Nuclear Segmentation — Deep Learning: Advanced Parameters

e Magnification: this parameter sets the magnification value for the analysis;
e Use Border: decide if using border for analysis or not;
e Border Size: set border size;

e Border Option: more options are available for the FOV border -> Fill with black, Fill with white, Mirror,
Copy last pixel. They are useful for an enhanced detection towards the edge of the FOV.
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Figure 4 - Nuclear Segmentation results — Deep learning results

2. New Region Overlay control

The Region Overlay has been redesigned for improved user experience and faster feedback.

Image Display Settings button will show the new control s
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N 7.1.1.104 - EA\Proj \new update tf - Update to 7.1\Service 2018-03-14 11-51 F\Service 2018-03-14 11-51 F.taproj B
File Project Tools Batch Help |
3 | = S L | [ Add Somples from~ “ | ‘WJ [ I8
Print Report Generator Statistics Report | Manage Diagrams  Manage Gates | Analyae | Human Protein Atlas
ow B | [ side 5-Regon 002 | x
| Samples | Data Compare Sets || Images Compare Sets | ‘u ‘ _ — = | = — —
| Q [ow @ HIRES (e S =
e s :Q‘ 2, [o% Q|1 ¢ Iiu e e e [R] - [ | !
= Side 5-Region 002 _ Not processed — = . = . T 1
=} Simple Regions Jd - Q- L =l | & - E
) s & -1 -5 - 52 - [0] (3| [ |
. Region 002 |
Histogram Ao~ Edt  Bestit
Colapseal v Bpandal v
Type Region of Interest I2]
Neme Region 002 [
Sample: sides-Regonooz | |
Rows Count B |
Columns Count 1 |
Fovs Count 7t
Excuded FOVsCont 0 =
Task Manager — =
ETR: 00:00:00 1

Figure 5 - New Region Overlay

- View mode: Overlay, Single Channel Color, Single Channel Gray, Pseudo-IHC Overlay, Single Pseudo-
IHC.

channels|lI|IIF 3 1 I

Figure 6 - Channels

- Clicking on the “View” button will toggle the channel visibility.

- Changes are visible as you do them, no need to apply.

- Histogram is visible in FL projects.

- Histogram can be zoomed with scroll mouse wheel and panned with left mouse button.

- Double click on the histogram will reset the zoom range to the entire range.

- Auto and Default deal with the 16bit range. They operate on the current visible channels.
- More buttons show options — grid visibility and logarithmic scales.

- Right click and move the mouse to define a zoom rectangle.
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Histogram Auto v Default = Edit BestFit More v

10,000

1 10 100 1,000 10,000

Figure 7 - Defining zoom rectangle

- Itis possible adjusting color and intensity by clicking the top area.

channels [ [IF]

R

Color Intensity
- Automatic 100

Theme Colors

H EEEEEER -

H N AENEN
H EEEREEEE
ETENEEEEE
SENEEEEEEE
FENENEEEEEN

Standard Colors

@ More Colors... i
0 10000 20000 30,000 400

Figure 8 - Adjusting color and intensity

- Selected channel will show the 16bit range that can be adjusted with drag and drop.

- (@] 8 v
= & a.

o
g [ =

Histogram Auto v Default = Edit BestFit More ~

Figure 9 - Adjusting range with drag and drop

- “Edit” shows the values that can also be edited.
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* © Edit Ranges *
Min Range Max Range

DAPI 28 5 8000 -
|FITC | 108 & | 20260 -
| TRED 99 L 5027 o
Cy5 + 7 il 302 -
Auto Default Apply Cancel

Figure 10 - Edit Ranges

3. New caching mechanism

With the new caching mechanism there is no more flickering when navigating images in the viewer.
Characteristics:

- Fast image switching;

- Image cache which holds last used images;

- Default size is 2.5GB but can be configured;

- Works on any image (original or processed);

- Improves image switching in viewer — i.e. when toggling between two processed images

Shde 2 - foysan U612

Overdey | DABI FTC Cy 3 | Grayicale Labeled Objects | Conouns o Brancails verliy

Toggling between two
processed images is faster

Figure 11 — Toggling between images
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4. Export of results (masks) on entire virtual slide to BigTIFF

The results (masks) of an entire virtual slide can be now exported as BigTIFF.

The option is available as a button within main toolbar (in Detail Window) and also in Batch Operations dialog
(Tools menu from main widow).

ProjectiTooFs Batch Help

lll-'.'l
Save| |45 erator  Statistics R
tBerseri E Manage Import Sources...

| slide 5-F
pes | o4 i

Statistics Report...

=t
ctltems |
ide 5-RE§ !SJ Options...

|
-} Simple
i ||.:,T,, Export to BigTIFF |

Figure 12 — Export to BigTIFF button

v BigTIFF Export

X
Location: D:\Print Browse...
Resize
1 100
100
Output image resolution in pixels(Width x Height): 6385 x 2805
Compression: JPEG =~
JPEG Quality
25 ................................................................ 100
a0
Export Close

Figure 13 — Export to BigTIFF window
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(3 Batch Operations X
Samples Big Tiff Export
Slide 2 - Region 001
Slide 2 - Region 001 Category: Contours on Grayscale -
Region 001 .
Slide 2 - Region 002 Channel: DAPI =
Slide 2 - Region 002
Region 002 Location: Browse...
Resize
1 100
100

Output image resolution in pixels (Width x Height):

Compression: JPEG =~ ~

JPEG Quality
25 — ) ) ; - ) ; . . 100

80

Run Close

Figure 14 — Batch operations: BigTIFF Export option

5. Reading on the fly for 3DHistech (Pannoramic, Mirax)

Reading on the fly is available for 3DHistech (Pannoramic, Mirax), which means almost instantly created projects
and no more images extracted on the hard disk.

6. Batch import for 3DHistech (Pannoramic, Mirax)

Batch import is available for 3DHistech (Pannoramic, Mirax).
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v Import Multiple Mirax Project Files
Choose Mirax Projects

Select the Mirax files you want to import images in this TissueQuest project

B thuoseMuasFinjetta Select TissueFAXS projects Selected projects
Choose Settings | Name Type mg;ﬁ;‘:
Tissueluest Project EJ L\ by I

D:\ Drive S
Choose Markers E:\ Drive | Remove |
Chooze Measzured Parameters EB il Drive |- Remove all |
E6: Drive ——
[} Demo Projects Folder
|E| Fluorescence Folder [ m]
> Aperio Folder
E] Hamamatsu Folder
I_i_} Pannaramic Folder
1MoL Folder
Moz Folder
1M03 Folder
IMOL.mrxs File
MO2.mrxs File
r 1MO3.mrxs File
B H:\ Drive
@ 1:\ Drive
[ mext || cancel |

Figure 15 — Batch import for 3DHistech (a)
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+ Import Multiple Mirax Project Files

Choose Settings
Configure the options that will be applied to all imported Mirax projects

Chioose Mirax Frojects ST
B1TMA 100

B

B Choose Settings
Tizsueluest Project
Choose Markers

Choose Measured Parameters

| Description
Sample size: (73259 px, 153520 px)
Sample size: (23.809175 mm, 49.894 mm)
Physical magnification: 20X
Scanned FOVs count: 3375
Channels: SpRed
» DAPI
, FITC
. Cy5
; SpGold

_-E-xport information
'Sample size (FOVS): [150, 72]
FOV size: [0.3328 mm, 0.3328 mm]

Back Mext Cancel

Figure 16 — Batch import for 3DHistech (b)
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7. Shading correction improvements

The computation of shading correction has been modified to take advantage of multiple cores in the CPU. This
means that for bigger projects there will be a noticeable speed improvement, depending on your configuration.

. Tlumination Correction Properties B
Please choose the samples you wish to use Thumination Correction from below: Select... v
o, S Ll A Lol Ity ronge Hew Tumkswon Coecion:_ | ries Comeck (o
The option to see the illumination i 2-asgon 02 Pk ]
L ~ | o P 7l va
correction was added. \ e o ooz o
5 = = = = —Cy3 /./ 0-255 _
The advanced parameters was added X — AT TR o
to the user interface. —~_ < e @ —
T 3 T = //< T [} ER 00
Intensity range will be also available - e
on the user interface. Py e
\ e S =
T Defauit x|l el
View Humination Correction Image Advanced Parameters Ok ‘Cancel

Figure 17 — lllumination correction new approach

TissueQuest 7.0 TissueQuest 7.1

16bit project with 4channels, 9 minutes and 46 seconds 2 minutes and 2 seconds
1456 FOVs

Figure 18 — Comparison TQ 7.0 and TQ 7.1

8. View diagrams from Statistics Report

For statistics computed based on a diagram, the user can open this diagram directly from Statistics Report using
a double click on the result.
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Human Proteil

Project Ttems

Select.. v — = P
s e vewcoum | | | 22| [B| epottonigner |[3 |
(] samples Total area Existing Scattergram T = = —
1] side 2-Region 002 D D |
.. [9] Side 2- Region 002 Remove Column LA [(H]]!
-] Region 002
&[] Groups
Fill Report Data Clear Report Data + Scattergram Detail >> Slide 2 - Region 002 :: Slide 2 - Region 002 >> DAPI - Area (um?) / FITC - Area (ym?) E
Drag a column header here to group by that column ol |® B3 - % - Do @ & - |l foctis Comic Souen [ v Zoom2 oo |
Sample Region Of Interest. Total Area DAPL - Ares (pm?) [ FITC - Area (ym?) Statistics
+ Side 2-Region 002 Slde 2 - Region 002 3067335 040 7 » [=] Overall Statistics
i 55T% 728%
Quadrant | Sum ofD... | Sum GfF... | Percent.. | Percent
- » o 0673349 170753294 5.91%  0.305%
R 17008125 16791159 3.28%  0.169%
uw 471306.007 267976, S0.81%  4682%
7 I3 0000 0000  0.00%  0.000%
= Overdll  518987.571 2685520... 100.00%  5.156%
t
2
<
O
To open any diagram from the table above, double dick on the corresponding column of the desired diagram! E'—
ExporttoExcel.., || ExportToPoF.. Export to GV .
L I R
DAPI - Area (um?)
g — —
oo [

Figure 19 — View scattergrams from Statistics Report

9. Comments from TissueFAXS available in TissueQuest

Comments from TissueFAXS (slides, regions), patient information and patient number are available in
TissueQuest.

Figure 20 — Comments from TissueFAXS available in TissueQuest

Type

Mame

Rows Count

Columns Count

FOW¥s Count

Exduded FOVs Count
Actual FOV Size

Total Scanned Area
Total Exduded Area
Events Count

Use Tllumination Correction
Cache Built

Comment

Patient Information

Mame

Reference Mumber
Imported Region Comment

Imported Slide Comment

Imported Experiment Com ...

Sample

Slide 2 - Region 001
4

5

20

0
(0.60521021mm,0.452625. .
5.478672 mm?
0,000000 mm?2

0

Yes

Yes

Test Comments - Region
Test Comments- Slide

Test_Comments - Experiment
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10. Invert selection during excluding/removing FOVs

Added flags selection can be inverted for an easier excluding/removing.

+ TissueGnostics - TissueQuest 7.1.1.104 - E*\Projects\Fluorescence\Skin Triple Fluorescence\Test TFL09 FL RE.tqproj

File Project Tools Batch Help

i = I =
+ O = | &= % AT |/ Add Samples from ‘-
Open Save Close | Print Report Generator Statistics Report Manage Diagrams  Manage Gates | Analyze
| [ side 2-Regonoo2 |

=
Data Compare Sets |[ Images Compare Sets I T i W 7 "
i a (% | @ ) | 5 = - [ F BRI
| @ Q [10% @ ’]‘] [0 | » 25 s 10 20k b 63 t00 £ G : ﬁx
n wve E 7

Project Items Status

[} Slde 2-Region 001 hot processed :

}- Simple Regions O - 1 -

{-Regon 001 Mot processed .

=) Slide 2-Region 002 Not processed
~} Simple Regions

~Region 002 Not processed

Collapse al v Expand all v
Type Region of Interest [~
Name: Region 002 |
Sample Slde 2 -Region 002 |
Roy 8 |
Columns Count 12 |
FOVs Count a1
Excluded FOVs Count [ -

[ Task Manager
& Clear ETR: 00:00:00

Building cache for sample "Slide 2 - Region 00}

Finished: 14/07/2021 09:44:36

Figure 21 — Invert selection option

11. Show Total Area in Global Measurements when Total Area
Measurement is used

When Total Area Measurement is used, TissueQuest will display in Global Measurements section from detail
window the total area for every marker.

| Results

Global Measurements

Parameter Value

}.Area IIU.D?mmI
Number of Events 201977
Total Area of DAPI 518987, 57 pm?
Total Area of FITC 2685520.95 um?
Total Area of Cy 3 202952.21 pm?

Figure 22 — Show Total Area
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12. Adjust number of cores

Number of cores set in TissueQuest is automatically adjusted according to the number of cores present on any
given machine (currently the default is 3 cores are used).

13. Backward Connection icons

In order to be more intuitive, Backward connection data viewing has now icons.

%/ B % -\ 00 v 4

b

1728

DA - Mean Intensity / 1041 - Mean Intensity

2000

104l - Mean Intensity

= | View Backward Data Aruu-nd This Point - | }
F View Backward Data For Left Quadrants

B View Backward Data For Right Quadrants
* View Bacloward Data For Upper Quadrants |

[“] Autoscale on: DAP| - Mean Intensity
[“] Autoscale on: 1041 - Mean Intensity

Parameters...

Set Cutoff on: DAPI - Mean Intensity

Set Cutoff on: 104l

Paste Cutoff
Delete Cutoff

.'u’iew Backward Data.., _|

Copy To Clipboard

Save as..

367% |

- Mean Intensity

* View Bacloward Data For Lower Cuadrants
+ View Baclward Data For UL Quadrant
;F View Baclward Data For UR Quadrant
i— View Backward Data Fer LL Quadrant
—h View Backward Data For LR Quadrant

Figure 23 — Backward connection icons

20.33%
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