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TissueGnostics | |

Headquarter 2025: TG celebrates 22" Anniversary!

TissueGnostics , Vienna (2003) : =

International Offices

TissueGnostics Romania SRL, lasi, Romania (2005)

TissueGnostics USA Inc., Los Angeles (2007)

TG Representation New York, US East coast (2013)

TissueGnostics China Division, Beijing (2014)
It’s official: TG wins at the

3"d International Scanner Contest!
First Prize in “Image Analysis”

Distribution partners for 30+ countries.
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Principles of TissueFAXS
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PRECISION TH’&T INSPIRES

. The TissueFAXS™ product family

TissueFAXS is a microscope based slide scanner with
ultimate flexibility and image quality

R N .

TISSUE ) GNOSTICS _

- &

Automatic scan IHC and/or IF sample with different configuration by user demand.
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Tissuegnostics High Throughput Scanning Solution for PRECISION THITINSPIRES
* Immunohistochemistry sample )

1cm? tissue only 47s !
* Focus strategy = 7X7
* Exposure time 2.5ms
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Tissuegnostics High Throughput Scanning Solution for PRECISION THITINSPIRES
* Immunofluorescence sample '

1cm? tissue with 4 FL

less than 12 mins!

* Focus strategy = 7X7
* Exposure time <50 ms




PRECISION THAT INSPIRES

The Virtual Slide in IHC e
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The digital sample / virtual slide might consist of thousands of
individual fields of view!




TISSUEGNDSTICS

The Virtual Slide in IHC e e

Over-sized slide

The digital sample / virtual slide might consist of thousands of
individual fields of view!
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TISSUEGNDSTICS

The Virtual Slide in IHC - 4

Corp and FOV line
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The Virtual Slide in IHC

TMA acquisition and manage

e Auto detect each core

* Missing core identify

0

00090000080 -

* Block grouping

* Each core size and shape can be
manually correct

* Block angle and cores distance
can be manually correct

* Only scan identified core

* Focus once on each core

0009000000
00000000000
©000000006¢

000000000 O
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The Virtual Slide in IHC

Consecutive sections

75

e G, “ £

23675_Her2Neu - Region 012 23675_PR - Region 018 23675_OE - Region 021

o - 1 mm
23675_Ki67 - Region 030 23675_HE - Region 007 23675_p53 - Region 027
;g 1 T 1 mm
2 ks b
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The Virtual Slide in IF | . .

The digital sample / virtual slide might consist of thousands of
individual fields of view (FOV)!
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_The Virtual Slide in IF . ' . T

.

| TissueFAXS provide specific image

stacking algorithm for thick

Scanning of 50 um thick retina ,
sample without blur effect
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. TissueFAXS " VIEWER - Freeware:

# TissueFAXS Viewer - IF Demo
File Tools Help
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Image Al | [ Microscope || Acquired Images |
= IF Demo o ~ = — ‘
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Ready
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_From Image...
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. From Image...

» TISSUEGN‘OSTIBS

PRECISION THf\T INSPIRES
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PRECISION TH‘&T INSPIRES

...to Analysis
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Each cell is indicated as one dot
The reactivity of two channels is plotted on the x- and y-axis
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How many of the blue nuclei are also stained in
brown (in %)?




How many of the blue nuclei are also stained in
brown (in %)?

Expert's estimations:
1% - 40%







= Reliable Data

Hematoxylin - Mean Intensity / brown - Mean Intensity

~10.00% 14.54%

B How many of the blue nuclei are also stained in
brown (in %)?

Expert's estimations:
1% - 40%

Observer independent measurement:
14.54%

brown - Mean Intensity

20

210.00% 85.46%

Hematoxylin - Mean 'I'ntensity
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Why we need TlssueFAXSTM Cytometry?

Relative Staining Intensity = gray value(GV)

GV = 0: BLACK -

GV = 255: WHITE

What is the difference in GV
between A and B?

A=0

A<20
A <50
A <100

ook W nE

A>100

Edward H. Adeison

Compare frames A and B — which one is brighter and how
much is it brighter (select answer to the right)?
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Estimation versus Measurement

A=0!l
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Estimation versus Measurement

Relative Staining Intensity = gray value(GV)
Assume A and B are 2

samples stained for:
e Tumor marker
e Cytokine expression
e Apoptosis
e Proliferation

Edward H. Adeison
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Distinguish between Nucleus and Cytoplasm:!

PRECISION THrT INSPIRES

'3 channel overlay

Courtesy Dr. R. Pepperkok, Advanced Light Microscopy Facility, EMBL Heidelberg
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HistoQuest Workflow

Hematoxylin shade

1. Click- Color Separation R

for better cell segmentation results

e

i)

Y200 jem.
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HistoQuest Workflow

- 1000 Hemalaun - M Intensity / Cl.
o CD3+ T-Lymphocytes Get Your ReSUItS !!
A
o Statistics
T + 1| Overall Statistics

g Quadr... |Hemal... | CD3-F... | Count Percent | Mo./mm2

é_, B (LIl 0,000 0,000 0] 0,00% 0,000
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> z
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(; Cverall 76,813 24,952 4917 100,00%: | 3586,024
Q
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S
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HistoQuest Analysis algorithm.

e Total Area Measurement e Dots Detection
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Forward Gating: Seeing is Bélieving
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Backward Gating: In-situ andlysis.
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Logical Gating: Precise analysis

DAPI area

TISSUEGN‘QSTIBS

PRECISION TH‘AT INSPIRES

Multiplets

—

' Compact Cells

Elongated Cells

Single Colls

" single Cells

DAPI compactness

Irregular Shapes

DAPI eccentricity

Target'CeIIs:

" Debris

Compact, round singlet

DAPI mean int.

‘O
o

Imput gate from proper cell
size poulation

Imput gate from singlet and

‘ compact cell poulation

v
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Separate Tumor/ Lymphocytés .

Hematoxylin Area (pm?) / Hemateoxylin Mean Intensity
7

ntensity

Lymphocytes Tumor Cells
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Why we need TissueQuest? -

How many CD8, Foxp3 cells are there
in this image (in %)?

e Colon tissue stained for
- DAPI

- CD8
* Foxp3

Courtesy Dr. Melanie McCoy, University of Western Australia, Perth



Why we need TissueQuest? -

How many CD8, Foxp3 cells are there
in this image (in %)7
©
@ B Nuclei detection
W
o »

- j‘

Courtesy Dr. Melanie McCoy, University of Western Australia, Perth



Why we need TissueQuest? -

Detection of CD4 positive cells

Dapi - Mean Intensity / CO4 Cy3 - Mean Intensity
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Courtesy Dr. Melanie McCoy, University of Western Australia, Perth



Why we need TissueQuest? -

Detection of CD8 positive cells

Dapi - Mean Intensity / CD8 Cy5 - Mean Intensity
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Courtesy Dr. Melanie McCoy, University of Western Australia, Perth



Why we need TissueQuest? -

€\

Courtesy Dr. Melanie McCoy, University of Western Australia, Perth

Detection of CD4+/Foxp3+ cells

CD4 Cy3 - Mean Intensity / Foxp3 FITC - Mean Intensity
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TissueQuest Workflow

1. Import Single channel images

NO upper limits of marker imported !

Do Overlay= - DAPI CD4 CD8
- D
"” f’»‘;ﬁ.ﬁ“&( o .
PD-L1 PD1 CD68 Cytokeratin




TissueQuest Workflow

TISSUEGN‘OSTIES
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2. Automatically identified cells —

Diagrams Viewer for WT1-1-TCP"

FE Y

L1: Nudlei Detection and Measurements

Get Your Results

~ 1. nuciel Detectit
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L1: Nudei Detection and Measurements

L1: Nudei Detection and Measurements

L1: Nudei Detection and Measurements
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. TissueQuest Analysis algorithm
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Single Cell Segmentation Total Area Measurement Dots Detection

Nuclei

FITC Dots Count / Acridine Or. Dots Count
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Forward Gating: Seeing is Believing "
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DAPI area

Logical Gating: Precise analysis

TISSUEGN‘QSTIBS

PRECISION TH‘AT INSPIRES

Multiplets

—

T Compact Cells

Elongated Cells

Single Colls

" single Cells

Irregular Shapes

DAPI eccentricity

Target'CeIIs:

DAPI compactness

Debris

Compact, round singlet

DAPI mean int.

‘O
o

Imput gate from proper cell
size poulation

Imput gate from singlet and

‘ compact cell poulation

v
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PRECISION THAT INSPIRES

4581%
PD-L1 positive cells

POL1-540-Mean Intensity

Set 4 - PD1-570-Mean Intensity

Set

" Set 2 - CD4-520-Mean Intensity

www.tissuegnostics.com
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7-channel Spatial phenotyping in colon cancer

* Diagrams Viewer for 12 = ROI 05 awv
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TissueFAXS - ,, DotFinder” Algorithm

TISSUEGN‘OSTIES
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* Nuclear Identification by DAPI

Identifies and
quantifies dots
optionally in
the nucleus or
in the
cytoplasm




»

TissueFAXS - ,,DotFinder” Algorithm

TISSUEGN‘OSTIES

PRECISION THf\T INSPIRES

* Green Dots Count

@ Identifies and
| quantifies dots
optionally in

the nucleus or

in the
cytoplasm
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TissueFAXS - ,, DotFinder” Algorithm

TISSUEGN‘OSTIES

PRECISION THf\T INSPIRES

* Orange Dots Count

Identifies and
quantifies dots
optionally in
the nucleus or
in the
cytoplasm




* Green dots and Orange dots finding results

Nuclei with 2 FIT... .

-2 Green 5 Orangg

14
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TissueFAXS - , DotFinder” Algorit
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I PRECISION TH’&TINSPIRES

Identifies and

quantifies dots

optionally in
the nucleus or
in the
cytoplasm



¥y
_ \\

_ _ : TISSUEGNDSTICS
Example of detection of all dots from the image with all z-levels PRECISION THATINSPIRES

merged, within a given range (“ring mask”) from the automatically )
detected nuclear border

Identifies and
quantifies dots
optionally in
the nucleus or
in the

cytoplasm




18 Parameters in Each Channel
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v Manage Measured Parameters and Diagrams

What parameters do you want to measure in your project?

[v] Hematoxylin

. Area (pmz)

. Mean Intensity

~[] Minimum of Intensity

~[_] Maximum of Intensity

|:| Range of Intensity

|:| Sum Intensity

~[] Percentile 25
|:| Percentile - Lower Mean 23
|:| Percentile - Upper Mean 25
~[_] variance of Intensity

~[] 5TD of Intensity

|:| Equivalent Diameter {um)
Perimeter {pum)

Compactness

-] | Eccentricity

-] Minimum Width {um)

|:| Maximum Length {pm)

|:| Feret Ratio

4] ki67

|:| Area (pm?)

. Mean Intensity

~[] Minimum of Intensity

~[_] Maximum of Intensity

|:| Range of Intensity

Sum Intensity

~[] Percentile 25
|:| Percentile - Lower Mean 23
|:| Percentile - Upper Mean 25
~[] variance of Intensity

~[] 5TD of Intensity

|:| Equivalent Diameter {pm)

|:| Perimeter (pm)
|:| Compactness

~[] Eccentricity

~[] Minimum Width (um)
|:| Maximum Length (pm)
|:| Feret Ratio

¥ cp3

D Area (pmz)

. Mean Intensity

~[] Minimum of Intensity

~[_] Maximum of Intensity

|:| Range of Intensity

|:| Sum Intensity

~[] Percentile 25
D Percentile - Lower Mean 23
|:| Percentile - Upper Mean 25
~[_] variance of Intensity

~[] 5TD of Intensity

|:| Eguivalent Diameter {um)

D Perimeter {pm)
|:| Compactness

-] Eccentricity

~[_] Minimum Width (um})
|:| Maximum Length (pm)
D Feret Ratio




One Click Report Generator
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CYCLIN D1 analysis

Dateof analysis 2021121 & 10:20:32

TISSUEEN‘\

PRECISION THAT IN

HistoQuest Report

Experiment name
Experiment description
Product version
Location

Segmentation method
Color Separation method
Institution name
Department

Laboratory

Marker nam
Cyclin D

CYCLIN D1 analysis
mouse 76day, treattment A drug
711117

D:\TissueGnostics\Demo
projects\Advanced project\CYCLIN D1

Nuclear Segmentation

Single Reference Shade

Experiment Markers

Qriginal

Segmentation Method Parameters

Parameter
UseRing Mask
Interior Radius
Exterior Radius
Useldentified Cell Mask
Max Grawing Steps
Skip Steps
Use Muclei Mask
Automatic Background Threshold
Background Threshoid

Value
Yes
-0.24um
0.43um
Outside
10.63pm
opm
Yes
No
25

CYCLIN D1 analysis

Date of analysis 2021/12/1 _E4* 10:20:32 TISE

Project items

Cyclin D1 - Region 003: Region 003

Objective: 20x

Rows count: 1

Columns count: 23

FOV's count: 169

FOV Size: 0.494561821 r:\"v:\nl 0.371493489
Area: 23.309628 mm?

Status: Processed (169 out of 169 FOVs)

Comment:

1. Global Measurements

Area 2331m

Perimeter

CYCLIN D1 analysis

Date of analysis 2021/12/1 10:20:32
v L TISE

Hematoxylin - Mean Intensity / Hematoxylin -
Area (pm?)

lin - Mean Intensity /

Hematoxylin - Area (um?)

- area (.

i Hematbxvlln —-I‘:llean In‘t‘enslty N

Overall Statistics

Mean of Hematoxylin - Mean of Hematoxylin

Quadrant Mean Intensity - Area (pm?) Count
Overall 46.834 29442 63016
Gate 1 49.208 39.384 40406

Hematoxylin - Mean Intensity / Cyclin D - Mean
Intensity

Hematoxylin - Mean Intensity / Cyclin D - Mean Inten...

250

Cydlin D - Mean Intensity

0.00% 99.71%

o U.JCEV 029%

] T T T 1T 1T
" Hematoxylin - Mean Intensity

Overall Statistics

CYCLIN D1 analysis

Dateof analysis 2021/121 _E4 10020732

Quadrant Mean of Hematoxylin -

Mean Intensity
uL 0.000
UR 46.837
LL 0.000
LR 45.888
Qverall 46.834
Gate 1 49.208
Gate 1
Quadrant MM;::“H::.ITE"I.:‘;;;"" :

uL 0.000
UR 49.205
LL 0.000
LR 51.201
Qverall 49.308
3. Histograms

Hemataxylin - Mean Intensity

" Hematoxylin - Mean Intensity

Overall Statistics

Mean of Hematoxylin -
Mean Intensity
46.834

Quadrant
Gverall

TISSUEGNYSTICS

PRECISION THAT INSPIRES

Mean of Cyclin D -

Mean Intensity Count Percent No./mm2

0.000 0 0.00% 0.000
59758 62832 99.71% 2695538

0.000 0 0.00% 0.000

20.351 184 0.29% 7.894
59.643 63016 100.00% 2703.432
60.598 40406 64.12% 1733.447
M;’;ﬁflncéﬂls?wn - Count Percent No./mm2

0.000 0 0.00% 0.000
60.657 40346 99.85% 1730.873

0.000 0 0.00% 0.000

21313 60 0.15% 2574
60.598 40406 100.00% 1733.447

Hematoxylin - Mean Intensity

Count Percent No./mm2

63016 100.00% 2703432



List Mode data

Xls
.pdf
.CSV
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— = E
Raw Data for >> L1: Nuclei Detection and Measurements - WT1-1-TCRb (showing 2158 events of 2158 )
Region of Interest | EventLabel | Nudlei - Area (um2) | Cell Mask on Ch01-Mean Intensity | Cell Mask on Ch02-Mean Intensity | Cell Mask on Ch03 Mean Intensity | Cell Mask on Ch04 -Mean Intensity

» WT1-L-TCRb 1 27,815020 11,329150 10,631090 10,749130 6,527500 [~]

WT1-1TCRb 2 14,400860 2,031250 12,618320 20,226320 2,375000 =
WT1-1-TCRb 3 15,965150 2,687500 8,520000 13,859840 4,368932
WT1-1-TCRb 4 1,282253 12,402170 16,790080 7,812500 7,812500
WT1-1-TCRb 5 20,516040 9,810526 10,609290 9,630435 5,685897
WT1-1-TCRb 6 1,874061 2,086857 4,724138 15,433570 5,615385
WT1-1-TCRb 7 7,200341 1,037037 3,035088 11,039220 3,596491
WT1-1-TCRb 8 0,098635 0,000000 0,000000 8,619047 0,000000
WT1-1TCRb E] 15,435670 8237569 6,570470 12,660310 5,241830
WT1-1-TCRb 10 30,774080 27,528660 6,506849 3,182390 5,700000
WT1-1-TCRb 11 3,057679 7,818182 9,570867 11,864200 6,627451
WT1-1-TCRb 12 4,635836 1,032967 2,934783 13,834530 3,895833
WT1-1-TCRb 13 22,291470 1,380952 4,432748 9,372929 5,701143
WT1-1-TCRb 14 16,570650 32,963730 6,098655 3,281879 5,006098
WT1-1TCRb 15 17,162460 28,250000 5,806084 3,744048 5,812500
WT1-1-TCRb 15 2,761775 0,430769 2,092308 12,301550 2,215385
WT1-1-TCRb 17 33,733100 11,070340 10,024020 15,986500 7,244240
WT1-1-TCRb 18 23,869620 1,335165 10,074350 19,553890 4,484099
WT1-1-TCRb 19 43,399310 4,058219 12,280590 12,653280 6,217391
WT1-1-TCRb 20 37,086650 7,294798 12,414400 10,793850 8,077491
WT1-1-TCRb 21 35,705800 1,56603 4,864662 12,529410 6,541582
WT1-1TCRb 2 8,088055 1,339523 5,272000 11,262030 5,015888
WT1-1-TCRb 23 4,142662 17,764710 5868132 4,400000 5,809091
WT1-1-TCRb 249 34,226280 1,200000 6,844193 11,881440 4,331950
WT1-1-TCRb 25 10,455290 5,668141 8,2456106 6,681730 5,523809
WT1-1-TCRb 26 20,220140 26,350470 5,678049 11,550360 5,252381
WT1-1-TCRb 27 30,774060 3,561856 6,432727 15,170680 5711111
WT1-1-TCRb = 18,839250 5039325 14,138020 9,915335 5,834783
WT1-1-TCRb 29 0,197270 3,000000 3,090909 9,615385 2,666667
WT1-1-TCRb 30 9,666211 8,946428 6,372549 5,729508 7,732394
WT1-1-TCRb 31 13,217060 11,660960 4,046980 10,242860 3,912752
WT1-1-TCRb 32 3,846758 1,661972 3,208333 9,172317 3,766234
WT1-1-TCRb 33 20,022870 2, 111111 8,754717 11,487780 7,965742
WT1-1-TCRb 34 3,452218 20,209880 3,087718 11,543210 3,070175
WT1-1TCRb 35 9,7648% 2,060345 7,438620 13,388130 4,262205
WT1-1-TCRb 36 25,743680 19,181340 5,745690 18,572970 6,127946
WT1-1-TCRb 37 6,509897 1,552083 7,969844 2,927835 4,605769
WT1-1-TCRb 38 15,978840 2,000000 6,568306 11,795670 7,839591
39 20,417410 5477612 8,608866 14,336830 8,662516
40 21,403750 1,538462 7,437041 18,265170 7,279570
41 33,634470 11,302630 5,707921 12,325730 7912477

WT1-1-TCRb 42 19,332420 1,312500 3,707865 11,497200 6,325000 V]
Collapse All Expand All 2158 AVG=17,87 AVG=3,00 AVG=7,49 AVG=35,51 AVG=5,87

Export To Excel... v Export To PDF... v Export To CSV... v Export To ICEFormat... v | | View Backward Data for filtered events Exit Backward Connection Load default columns Show Calumn Chooser Close
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Statistics Report

*: Statistics Report - [ &
Input Statistical Data
Select.. v Sdect. v Al | Group i)
. x I s Groups of compatiie Sample Links = D Muclei Analysis New Statistic | Edit Statistic | Remove Statistic ‘ Remove All | | Move Down
v [ Group1 =] wT1-1-T¢Rb
i..[¥] WT1-1-TCRb WT1-1-TCRb Grop — Trpe
df WT1-1-TCRb Mo of Chii2+ Nudei Existing Scattergram
. p WT1-1-TCRb No of Chid1+4 Nudei Esisting Scattergram
WT1-1-TCRb No of Ch3+ Nudei Bxasting Scattergram
csv WT1-1-TCRD No of Cho4+ Nudei Existing Scattergram
[]
WT1-1-TCRb No of ChO1+8Ch02+ Mudei Bxsting Scattergram
WT1-1-TCRb Ne of ChD1+&Ch03+ Mudei Existing Scattergram
i WT1-1-TCRb No of Ch1+Cho4+ Nudei Existing Scattergram
* New Column % | Mo of Ch024Ch034+ Nudei Edsting Scattergram
*) Giobal Measurements () From Histogram %) From Scattergram () Propagated Gate () Computed Parameters () Computed with Scalar (O Scaring No of Cho2Ch0+H Nudd! Bisting Scattergram
No of Ch3+Cho4+ Nudel Existing Scattergram
Add column name: No of Ch01+Ch0Z+ChD4+ Nudei Existing Scattergram
Mo of Ch1+Ch02+Ch03 + Muclei Existing Scattergram
Column Name Mo of Chil1+Ch24+Ch03+Ch04+ Nudsi Esdsting Scattergram
Total No of Nudlei Existing Scattergram
Triple positive cells Exsting Scattergram
[“] Use existing scattergrams from first sample
Select Layer:
Layer L1: Nuclei Detection and Measurements v
Select unit: !
Drag a column header here to group by that column Uinit Percent = -~
Group Sample Region Of Interest | W || o1 o existing scattergram: | Nudei | WT1-1-TCRb - No of Ch0 14+8Ch03+ Nudes | WT1-1-TCRb - No of ChOT4+Ch04+ Mudei | WT1-1-TCRb - Mo of Cho2+c}
b WTI-HTCRD WTI-1-TCRD WT1-1-TCRD ) 104,00 151,00 158,00
Scattergram | CelMask on Ch03 vs Ch4 -Mean Intensity v
Select implicit gate:
Implicit Gate | Upper Right ,
Upper
Lower
Left
Right
Upper Left
Upper Right
Lower Left
Lower Right
Al
Add and Contrue Add and Close Close:
< I >

Fill Report Data Clear Report Data Export To PDF... Export to CSV.. Export to Excel... Close
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1Is TG Accurate?

Compared with western blotting & pathologists quantification
* High correlation with WB results

* Align with pathologists

* Reproducibility & Standarization

A e i ng?}“ S OPEN @ ACCESS Freely available online @PLOS | one
STATSE s > = = ]
TrRm—— Reliable Quantification of Protein Expression and
~ w | Cellular Localization in Histological Sections
c 100 ;4
50 ‘ Michaela Schlederer’, Kristina M. Mueller', Johannes Haybaeck?, Susanne Heider?, Nicole Huttary*,
100000 %15? .a| Margit Rosner®, Markus Hengstschliger®, Richard Moriggl™?, Helmut Dolznig®*>", Lukas Kenner'*%">"
2 o 2 s e Prof. Dr. Lukas Kenner
- = Department of Pathology
o 100 i
& 25000 50 . FOIOF . e _ oo
: - Lniversitat
LRra——— s WI e n

Lukas Kenner et.,al. Plos One, 2014
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Import Images from 39 pdrties
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.aq |:.>r01 '!_ TissueFAXS ‘D PreciPoint (GTIF; VMIC)
vmic

.Czi
.ndpi S " StrataFAXS Il ZEISS Zeiss (CZI)
.SVS

.Mrxs

M Import multiple projects M Import multiple projects

M Import multiple projects M import multiple projects

VSl <*»OME OME-TIFF Na@me, Hamamatsu NanoZoomer (NDPI)
.ing/ipeg =
tif /tiff

M Import multiple projects M Import multiple projects

BigTIFF BigTIFF ,feua Aperio (SVS)

M Import multiple projects

- /"”
/
%gg Folder k 3DHISTECH Pannoramic / Mirax (MRXS) /

<

M Import multiple projects

= N‘ STICS SEvRenssE Olympus (VSI)

PRECISION THAT INSPIRES

M Import multiple projects
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ignalling Molecules in Apoptosis.

Death receptor 5 mediated-apoptosis contributes
to cholestatic liver disease

Kazuyoshi Takeda*'*$, Yuko KojimaS", Kenichi Ikejimal, Kenichi Haﬁ
Tomonori Aoyama", Steffen Frese'!, Hiroko lkeda**, Nicole M. Hayg
Noriyoshi Sueyoshi", Nobuhiro Satol, Yasuni Nakanuma**, Mark J

b

*Department of Inmunology, TDivision of Biomedical Imaging Research, Biomedical Re
University School of Medicine, Hongo 2-1-1, Bunkyo-ku, Tokyo 113-8421, Japan; *Cance
Place, East Melbourne, Victoria 3002, Australia; **Human Pathology, Kanazawa Univer:
and "TDepartment of Clinical Research, Laboratory of Thoracic Surgery, University of Bz{é"
-

Edited by Leonard A. Herzenberg, Stanford University School of Medicine, Stanford, C

"r'S)g“

4

Chronic cholestasis often results in premature death from liver  cholef
failure with fibrosis; however, the molecular mechanisms contrib-  fibro:
uting to biliary cirrhosis are not demonstrated. In this article, we  pathv
show that the death signal mediated by TNF-related apoptosis- mean;;
inducing ligand (TRAIL) receptor 2/death receptor 5 (DR5) may be f
a key regulator of cholestatic liver injury. Agonistic anti-DR5
monoclonal antibody treatment triggered cholangiocyte apopto-
sis, and subsequently induced cholangitis and cholestatic liver &
injury in a n]ouselstrain—specific manner. TMIL— or DRS—defi_cienl_: 'nY{Pgh_

%

@
2.

e
"o

Region-specific analysis of
liver tissue by HistoQuest as
key feature in tissue analysis

Takeda K, et al. 2008, Proc. Natl. Acad. Sci. USA 105(31):10895-900
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Immune Escape of Lung Cancer

Science Translational Medicine

Down-regulation of A20 promotes immune
escape of lung adenocarcinomas

KA KP A20/CD8
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DOI: 10.1126/scitranslmed.abc3911
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_Counting of Bacteria (Spirochaeta;
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Aim:

. ‘ Automatically count bacteria
¥ oL per mm? in infected skin.

Density: 2198
s % : bac./mm? -

Courtesy Dr. M.J. Flaig, Dep. of Dermatology, LMU Munich, Germany
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Measurement of Neuronal Markers

000 137 %
Marker; NeUI_CLIE‘ ~
103
D%
5 oo 3712 %
=l 10! 104 104
DMA

All events in gcattergram

X-Mean ¥-Mean Events #mm?® %
UL 0.00 000 o ooo o.0o
UR 7083 8402 374 242347 187
LL 0.00 .00 [u] ooo 000
LR 8412 3262 19660 12739417 9813
Sl 63.08 33.58 20034 129517 64 400.00
Marker+ Heurons
X-Mean ¥-Mean Events #mm? i)
UL 0.00 .00 [u] ooo 000
UR 72435 40482 283 1046.76 100.00
LL 0.00 0.00 o ooo 0.0o0
LR 0.00 .00 [u] ooo 000
Sl 7245 9092 285 184676 100.00

Red: nuclei (Propidium lodide)
Green: neuronal marker

Courtesy Prof. M. Maurer, Inst. f. Pathophysiologie, Univ. of Heidelberg, Germany
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.
.

NORMAL AREA CELL RECOGNITION SCATTERGRAM

0% 1%

Aim:

0% Tumor marker positiv

Provide an automated
and observer
independent data basis

TUMOR f for clinical diagnosis of
E 27% Basal cellmarker positiv prOState cancer based
S | a4 ona specific tumor
marker and changes in
SCATTERGRAM .
S00 Ton — the composition of
%6 X q | | prostatic glands

characterized by
different types of
cytokeratin expressed
by epithelial cells.

| 35% Tumor marker positiv

&

Q-
EPITHEL BASAL TUMOR

1% Basal cell marker positiv

. Tumormarker ——mm—
s s dac-ad o

I
@
X

1%

ker

Courtesy Prof. H. Klocker, Dep. of Urology, Med. Univ. of Innsbruck, Austria
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Tissues are Where Immune Cells' Function

nature

Explore content v About the journal ¥  Publish with us v Subscribe

nature > comment 2 article

COMMENT | 25 May 2021

Tissues, not blood, are where
immune cells function

COVID has shown we must study immunity in the whole body — let’s sort the logistics to
acquire the right samples.

Donna L. Farber ™

Ay D7 .\L' I,-. n‘_‘ A ey N "'-”’. AR ‘,'- 4-.;
Immune cells have designated sites. In this lymph node, colours
indicate cell types, such as B cells (light blue) and T cells (dark blue and
green).

Credit: Andrea Radtke
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Epigenetic Therapies Boost Anti-tumour Immune
Responses

nature

Article ‘ Published: 20 October 2021

KDMS5B promotes immune evasion by recruiting
SETDBI1 to silence retroelements

d KDMSB DAPI dsRNA-J2 DAPI u = J2MGLI
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Non-responder

Responder

—

)

- 9
o o=
o ]
74} (o
v et
? (T
c

(®]

=

<, Non-responder s Responder

== Responder
== Non-Responder

KDM5B MGLI
P
KDM5B MGLI
Frequency

Frequency

Melanoma Cock!ail MGLI Melanbha Cocktail Mé.Ll , KbMSB MGLI
https://doi.org/10.1038/s41586-021-03994-2
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Single-cell and spatial transcriptomics reveal aberrant Iymphmd PRECISION THATINSPIRES
+ developmental programs driving granuloma formation .

A Co-expression of selected ligand-receptor B Spatial D Spatial
C pairs within spatial transcriptomic clusters transcriptomic clusters transcriptomic clusters RNA expression

® : Granulomatous dermis

251 @ : Unaffected dermis

N
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@ Epidermis
@® Granulomatous dermis
® Unaffected dermis

RNA expression
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Normalized ligand-receptor
average co-expression
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¢ Immunity

plex

IFNG_Type II IFNR

PECAM1_CD38
SPP1_CD44

1L23_123R

FN1_a4b1 com
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C i i i - i E Protein expression of selected ligand-receptor pairs
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Granuloma skin

SPP1 - white
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_Immune Response in COVID-19 '

Cell

Loss of Bcl-6-Expressing T Follicular Helper
Cells and Germinal Centers in COVID-19

“FOXP3 Bl

CD3 CD

Cell to cell
contact

S(ﬁm application
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III.
Massachusetts

Institute of
/ Technology

Dr. Thomas Diefenbach

CD3+ T cell in T-B conjugate
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Late LN https://doi.org/10.1016/j.cell.2020.08.025
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Phenotyping immune cells in situ

Cytometry p.. -

Cell Science
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_Intracellular Parasites (Dot Analysis) .

@. PLOS | ONE

Setting #1 (high sensitivity) Setting #2 (low sensitivity)

An Emerging Approach for Parallel
Quantification of Intracellular Protozoan

Parasites and Host Cell Characterization
Using TissueFAXS Cytometry

Maximilian Schmid', Bianca Dufner’, Julius Diirk', Konstanze Bedal®, Kristina Stricker',
Lukas Ali Prokoph’, Christoph Koch', Anja K. Wege?, Henner Zirpel®, Ger van
Zandbergen®*, Rupert Ecker®, Bogdan Boghiu®, Uwe Ritter*

+ L. major
Q
o

1 Institute of Immunology, University of Regensburg, Regensburg, Germany, 2 Department of Gynecology
and Obstetrics, University of Regensburg, Regensburg, Germany, 3 Division of Immunclogy, Paul-Ehrlich-
Institute, Langen, Germany, 4 Institute of Immunelogy, University Medical Center of the Johannes
Gutenberg University of Mainz, Mainz, Germany, 5 TissueGnostics GmbH, Vienna, Austria

w/o L. major
Q

Courtesy Prof. Uwe Ritter, Institute for Immunology, University of Regensburg, Germany




_Human Skin Aging (Dot Analysis)
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npj | aging
Human skin aging is associated with increased expression
of the histone variant H2A.J in the epidermis

a Telomere-associated DNA-damage foci

a Telomere length in blood lymphocytes
®
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npj Aging and Mechanisms of Disease (2021)7:7 ; https://doi.org/10.1038/s41514-021-00060-z
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Phenotyping immune cells in situ

Cytometry p.. -

Cell Science
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USA installation sites partial)
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Industrial Installation sites partial;
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Increase Your Impact Factor:
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Ce“ DANIG e
Cancer Research

400+ from Taiwan!! nature Clinical Cancer Research

Clinical Cancer

Research Gastroenterolo
" Country Total % Science , d .
- Expenmental Dermato'ogy The American Journal of

USA 612 169% Azl el e

a0 meJournal of

Austria 422 11.7% 4 Immunolo
Taiwan 402 11.1% nature methods 8y
Germany 303 8.4% The Prostate

The Metherlands 166 4.6% ‘_.. blOOd

UE 145 4.1%

Japan 127 3.0% Ce“ Stem Ce“ HEPATOLOGY
Sonth Korea 106 2.9%

[taly 70 1.0, Science Translational Medicine

until September, 2023
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TSA (Tyramide Signal Amplification) @&t —EERBE R ELCREERBARI - ofMIAIBIER%RE
B REAMCERERIENE - BRNHERRBAEIEYES (HRP) HEEIZEE (tyramide) EITE(CRIE -

TSAHEERRBAREICRENED
TSARINEZ BB EREBSHNERENZEREBRIEET - BREAESAREAIESY R REREENEDR
aot)) - BVEBIRIVRRN LR ZRECSE B IR

AlaxaFluor-488

Q Inactive Tyramide

Secondany
Antibody

Non-covalent bonded

Active Tyramide

P4
ggggg

Primary ‘

Protein Tyrosine sidechains
ovalent bonded




]'SA versus IF
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Increase Signal to 500-folds by Next Gen. TSA

Direct Labeling Indirect TSA TG Next

v

IHC/IF (Tyramide Signal Amplifier) Generafion TSA

p FL




Next Gen. Tyramide Signal Amplification (TSA)
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A
Antigen

A

Antigen + Primary Ab

t
W

Anfigen + Primary Ab + HRP 2 Al

Antigen + Primary Ab + 2nd A
{general IF

S 4
Next. Gen. TSA B
‘ ’J -I" "i \z\
e
ii-i JJ{ *dd P

antigen+ Primary Ab + HREP 2nd Ab + Next Gen. TSA

Antigen + Pimary Ab+ HRP 2nd A+ Tha
general TSA lable)

Next Gen. TSA

- binds more Fluor via Dendrimier molecule
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Features & Benefits of TSA IHC Assay Kits

* Flexible panel design:
v'  Select antibodies from any commercial products
v" No overlap between primary and secondary
 Higher Sensitivity
v'  5-folds than other TSA
v' 500-folds than conventional
 High Signal-to-noise ratio
* Cost effective
v" Reduce the consumption of Primary Antibody

e Up to 10 colors
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CK19
CD68
FOXP3
HLA-DR
CD4
CD163
PD1
CD8
CD20
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Human Thyroid Tumor captured by TF Spectra



6-color TSA FFPE Kits
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5-color TSA FFPE Kits. =~

NUCLEAR

Human Lung Tumor
Captured by TF Spectra

CK19 TG440N
CD8 TG5209N
CD4 TG570N
CD68 TG650N
Nuclei TG470SN
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TSA Dyes List

%I[::::’:i“ Heat Stability pH Stability E:{n?rllm]}'
TG420N * % %k L & ¢ * %k 405/420
TG440N * % K * % * ko % %k 362/436
TG520N %k * % K * %k * % % 488/519
TGS540N * ok k ok ok ok * ok ok ko 517/539
TG570N 1 8.8 & % A * % kK % 9k 555/570
TG620N LB B Y e L8 8 8 1 o ok 594/615
TG650N ko * % ok k L & & 1 ok ok ok 633/655
TG6TON * Ak % % ok * % kK % %k 650/670
TG700N % % ok LE 6.8 & ¢ L. 8 & 1 L. 0 8 682/702
TGS408 * ok ok ke * ok k ok 4035/540
TG660S * ¥ ok L .8 8 1 * %k 500/660

Nuclear dyes
DAPI % %k ok * % % ek * % 9k 360/460
TG 470 SN W& 1.8 8 & ¢ * 1.8 & & ¢ 450/470




TISSUEGN‘OSTIBS

PRECISION THAT INSPIRES

Product List

Product Name Contents Size Catalog no.
4color d binati TSA Amplification reagent: TG520N, TGS70N, TG6TON, DAPI, Amplification diluent S0pL TGT4CS0
~eolorGyes combnation buffer 100uL.  TGT4C100
iFoati . 50 TGT5C50
$-color dyes combination TSA Amplification reagent: TGS20N, TGSTON. TG620N. TG670N, WL
DAPI Amplification diluent buffer 100 pul.  TGT4C100
50 TGT6CS0
. . TSA Amplification reagent: TG520N, TGST0ON. TG620N, TG630N. TGT00N, -
6-color dyes combination T
DAPI Amplification diluent buffer 100uL  TGT6C100
Standalenc Dy eolor d binat TSA Amplification reagent: TG440N, TG520N. TGS570N. TG650N. TGT0ON. S0uL TGTIC50
Sandalone £ye color dyes comoinalion 166608, TG470SN Amplification diluent buffer 100uL.  TGTICI00
o TSA Amplification reagent: TG440N, TG520N, TG540N. TG570N. TG620N, S0uL. TGTCH0
8-color dyes combination e
TG650N. TGT00N, TG470S, NAmplification diluent bufter 100uL TGTEC100
o TSA Amplification reagent: TG440N, TG520N, TG340N, TGS570N, TG620N, S0pL TGTICS0
9-color dyes combination L
TG650N, TGTOON. TG3540S. TG470SN, Amplification diluent buffer 100uL  TGTICI00
TSA Amplification reagent: TG440N, TG520N, TG540N, TG570N, TG620N, S0uL TGTIOCS0

10-color dyes combination

TG650N. TGTOON, TG5405. TGH60S. TGATOSN, Amplification diluent buffer 100uL  TGTIOCIO0




FFPE slide (or frozen/
cell slide )

FFPE 4-color TSA mIHC Kits

FFPE 5-color TSA mIHC Kits

FFPE 6-color TSA mIHC Kits

FFPE 7-color TSA mIHC Kits

FFPE 8-color TSA mIHC Kits

FFPE 9-color TSA mIHC Kiis

FFPE 10-color TS A mIHC Kits

50 TGFP450
TSA Amplification reagent: TG520N, TGSTON, TG670MN, DAPIL, Amplification diluent uL

buffer, Antigen retrieval buffer (or Stripping Buffer for frozen/ cell slide ), Mounting

medium, Peroxidase blocking solution, Primary Antibody Dilutions, Blocking Buffer DL Sl ST

S0uL TGFP350

TSA Amplification reagent: TG520N. TGS570N. TG620N. TG6T0ON,

DAFPI , Amplification diluent buffer, Antigen retrieval buffer (or Stripping Buffer for fr

ozen/ cell slide ), Mounting medium, Peroxidase blocking solution, Primary Antibody 100uL TGFP5100
Dilutions, Blocking Buffer

50pL TGFP650

(1T

TSA Amplification reagent: TG520N. TG5 0k G50 i
DAPI . Amplification diluent buffer, Antige

ozen/ cell slide ), Mounting medium, Peroxid A nt | ge n ret rl eva I b Uffe r
Dilutions, Blocking Buffer . .
Mounting medium
TG660S. TG470SN , Amplification diluent ILIA S 40 A [0 R =R o1 [o]ol ' Ng solution
(or Stripping Buffer for frozen/ cell slide ), . . ) .
lution, Primary Antibody Dilutions, Blocking P rl m a ry a ntl body d | I ut I O n
TSA Amplification reagentTG440N. TG52( B I OC ki N g b uffe r

TG630N. TGTOON. TG470SN, Amplificat

buffer (or Stripping Buffer for frozen/ cell slide ), Mounting medium, Peroxidase bloc 100uL TGFPE100
king solution, Primary Antibody Dilutions, Blocking Buffer

TSA Amplification reagemtTG440N. TGS2(

50uL TGFP950
TSA Amplification reagent: TG440N, TGS520N. TGS40N. TGS57ON. TG620N,

TG630N. TGTOON. TG5408. TG4705N, , Amplification diluent buffer, Antigen

retrieval buffer (or Stripping Buffer for frozen/ cell slide ), Mounting medium, Peroxid 100uL TGFP9100
ase blocking solution, Primary Antibody Dilutions, Blocking Buffer

S0pL TGFP1050
TSA Amplification reagemtTG440N. TG520N. TGS540N. TG570N. TG620N,

TG630ON. TGTOON. TG5405, TG6605. TG470OSN, Amplification diluent buffer,
Antigen retrieval buffer (or Stripping Buffer for frozen/ cell slide ), Mounting medium, 100uL.  TGFP10100
Peroxidase blocking solution, Primary Antibody Dilutions, Blocking Buffer
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