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,Conventional® Digital Pathology

Digital Pathology = Scanning
+ Viewing
+ Managing
+ Sharing
of VIRTUAL SLIDES.
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,Next Generation® Digital Pathology

Digital Pathology = Scanning
+ Viewing
+ Managing
+ Sharing
of VIRTUAL SLIDES.

Now, as multitude of technigues and technologies for
creating virtual slides have been established within the
community, we are entering the next stage of Digital
Pathology, which focuses on digital image analysis!

“Combine the strengths of the human brain

: : _ _ ) Scanning
(learning, interpolation, experience, error-nandling) +
with the strengths of computers! Analysis

(speed, endurance, reproducibility, large-scale data handling)”
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_Principles of TissueFAXS ‘s* |
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TissueFAXS is a microscope based slide scanner
with ultimate flexibility and image quality

Automatic scan IHC and/or IF sample with different configuration by user demand.
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The Virtual Slide in IHC

The digital sample / virtual slide might consist of thousands of
. individual fields of view! F1aal IE ’ GNOSTIGS
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The Virtual Slide'in IHC

Over-sized slide

The digital sample / virtual slide might consist of thousands of
. individual fields of view! HSSUE ° GNOSTICS
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The Virtual Slide in IHC

. . .

Slide overview
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The Virtual Slide in IHC
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Corp and FOV line
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In IHC

Ide

The Virtual Slide
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The Virtual Slide in IHC

TMA acquisition and manage

» Auto detect each core

O

@

O
0O

0000006

» Missing core identify
» Block grouping

» [Each core size and shape can
be manually correct

» Block angle and cores distance
can be manually correct

» Only scan identified core

009000006

s Focus once on each core

00909000000
00090000009
000000060

S
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The Virtual Slide in IHC

Consecutive sections

23675_Her2Neu -

.(.
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Region 012

)]

| 23675_PR - Region 018 23675_OE - Region 021
1 mm 1 mm
— . : — =
23675_HE - Region 007 =
1 mm 1 mm
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The digital sample / virtual slide might consist of thousands of
individual fields of view (FOV)! U
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v .. . TissueFAXS provide specific
S image stacking algorithm for

Scanning of 50 pm thick retina thick sample without blur effect
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v TissueFAXS Viewer - IF Demo

File Tools Help
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...to Analysis *

Each cell is indicated as one dot
The reactivity of two channels is plotted on the x- and y-axes
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Intensity of DNA staining
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...to Analysis *

Each cell is indicated as one dot

The reactivity of two channels is plotted on the x- and y-axes

A
18 18

|
| 000 % 33.83 % 000 % 56 85 %
| Positive cells . Positive cells

.00 9% 4312 %
| | | | |

Intensity of antigen expression

Intensity of DNA staining
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TissueFAXS™ Cytometry
“ ,

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

Expert's estimations:

L 1% - 40%
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TissueFAXS™ Cytometry

How many of the blue
nuclei are also stained in
brown (in %)?
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TissueFAXS™ Cytometry
,

Hemataoxylin - Mean Intensity / brown - Mean Intensity

szok 15
0,00% 14 54%
How many of the blue
12 nuclei are also stained in
brown (in %)?
% ; - Expert's estimations:
é N 1% - 40%
s
- Observer independent
4 measurement: 14,54%
20
o0,00% 85 469% -
IL!- 1-.’.!-.':- l 170
Hematoxylin - Mean Intensity TISSUE ° GNOSTICS
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Estimation versus Measurement

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
A>100

a & 0 N B

Edward H. Adelson

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=01
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Estimation versus Measurement

Relative Staining Intensity = gray value(GV)

Assume A and B are 2
samples stained for:

* Tumor marker

« Cytokine expression
» Apoptosis

* Proliferation

Edward H. Adelson
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» Nuclear Identification by DAPI

8 |dentifies and
guantifies
dots
optionally in
the nucleus
or in the
cytoplasm



. Green Dots Count

t88 [dentifies and
B  quantifies
dots
optionally in
the nucleus
or in the
cytoplasm
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, Orange Dots Count

guantifies
dots
optionally in
the nucleus
or in the
cytoplasm
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ACR dots count - Nuclei-Acridine Or. - Shades-Dots Count

JNuclei with 2 FIT... .

T I 1 T T
FITC dots count - Nuclei-FITC - Shades-Dots Count

» Green dots and Orange dots finding results

g

O

ldentifies and
guantifies
dots
optionally in
the nucleus
or in the
cytoplasm
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Example of detection of all dots from the image
with all z-levels merged, within a given range
(“ring mask”) from the automatically detected

nuclear border

ldentifies and
guantifies
dots

optionally in
the nucleus
or in the
cytoplasm




ROL 13345_01 - Region 004 :: 13345_01 - Region 004 ROL: 13345_01 - Region 004 :: 13345_01 - Region 004
Input Results Input Resuits

2 [ )@ | TSpr——

Region Overlay Ay Q7% |2 |14 1x 25x Sx 10x 20x 40x 63x 100x | | T e B[ Region Overlay 5|

Original 43DAPI 10

Cy3 | Shades Labeled Shades Overlay Color Overlay

Shades Labeled Shades Overlay Color Querlay

- s - -8B - | I I8 )

49 DAPI - Mean Intensity —

¥ B-%x- 00w X

489 -M

a Flug

10 Ale:

APL - Mean Ir

49 DAPI - Mean Intensity

¥ B-x- 00w

nsit

GREEN positive GREEN negative
RED negative RED positive

yoNOSTICS

MEDIGCAL & BIOTEOH SOLUTIONTS



ROI: 13345_01 - Region 004 :: 13345_01 - Region 004
Input Results

fz E i & = Region Overlay...
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Dapi - Mean Intensity / CO4 Cy3

- Mean Intensity

9.36%

CDE Cy3 - Mean Intensity

90,64 %

I"-“Intaar'rIr‘|ter'|5i’c'yr
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Dapi - Mean Intensity / CO8 Cy3 - Mean Intensity
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CD4 Cy3 - Mean Intensity / Foxp3 FITC - Mean Intensity
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HistoFAXS: the system for immunohistochemistry

Original image

| Hemalaun |co3FastRed |
Color Separation Method 3 [No Autodetect]

(ViewGrayImage | [ View Color Image |
_ﬂ»_

Intensity 200 [v]]
[] 1s Mixture of: | b |
Markers
KT
'CD3-Fast Red' shades
(Hemalaun | co3-Fast Red |

Color Separation Method 3 [No Autodetect]

_ ViewGrayImage | [ _View Color Image |
Ead @ [T

Intensity |200 [v]

[] 1s Mixture of: | b |
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HistoFAXS: the system for immunohistochemistry

Original image The blue channel genera

by color separation algorithm
e 7
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HistoFAXS: the system for immunohistochemistry

Original image The red channel generate:
by color separation algorithm
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HistoFAXS: Backward Connection

All dots within the Gate have a red contour
in the source images

Hemalaun - Mean Intensity / CD3-Fast Red - Mean Intensity
Job 1000
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TissueGnostics provide a solution for image analysis
equivalent.to Elow.cytometny.!
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Measurement of Extracellular Matrix

Total Area Measurement
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Total Area Measurement
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Measurement of Extracellular Matrix

Total Area Measurement
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Analysis of marker distribution

Nuclear translocation.assayof NFkB

Apply Analysis Method to All Sample and Auto Generate Result
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Analysis of marker distribution

Nuclear translocation.assayof NFkB

Automatic Generate PDF Report
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Analysis of marker distribution

Nuclear translocation.assayof NFkB

Automatic Generate Statistic Report
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TissueFAXS™ Cytometry

The Microscopic Equivalent to Flow
Cytometry

Application Notes
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Aim:

T

Measure the moleular expression levels of certain markers in neuronal cells in a rat model.

0
10.00 157 %
1,87%
Marker; Neufgn\s‘ ~
1 D%
0 1
G 000 a2 %
Tot .
=t 10! 10 103
ChA
All events in scattergram
X-Mean ¥-Mean Events #mm? ki)
UL 0.00 000 o o0.oo ooo
UR 7043 G402 374 242347 187
LL 0.00 0.00 a 0.00 000
LR 8412 3262 19660 12739417 9313
Sl §3.88 3358 20034 129517 64 100,00
Marker+ Heurons
. . . . X-Mean ¥-Mean Events #imm?® %
Red: nuclei (Propidium lodide) e
UR 7245 40482 2835 1846 .76 100.00
LL 0.00 000 o o0.oo ooo
LR 0.00 .00 [u] ooo ooo
Sl 7245 9092 2835 1846.76 100.00
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Courtesy Prof. M. Maurer, Inst. f. Pathophysiologie, Univ. of Heidelberg, Germany



NORMAL AREA

- p

CELL RECOGNITION SCATTERGRAM

S

{ 0% Tumor marker positiv

0% 1%

27% Basal cell|marker positiv

umormarker ——mm—

T
~
R
ES

* Basalzellmarker — g

—21%

SCATTERGRAM

35% Tumor marker positiv

135% 1%

BASAL TUMOR

1% Basal cell marker positiv

Tumormarker ———mm—

| 63% 1%
Basalzellmarker — s i B ’ R

Aim:

Provide an automated
and observer
independent data basis
for clinical diagnosis of
prostate cancer based
on a specific tumor
marker and changes in
the composition of
prostatic glands
characterized by
different types of
cytokeratin expressed
by epithelial cells.

rSSUE @ GNOSTICS
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Courtesy Prof. H. Klocker, Dep. of Urology, Med. Univ. of Innsbruck, Austria



Aim:

Automatically count
bacteria per mmz2 in
infected skin.

oyl

Density: 2198 bac./m;mzﬂ

MEDICAL & BIOTEOCH SOLUTIONTS

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



Application Note 4:
Signalling Molecules in Apoptosis

Kazuyoshi Takeda*t*$, Yuko Kojima$T, Kenichi Ikejimal, Kenichi Harada**, Shunhei Yamashinal, Kyoko Okumural,
Tomonori Aoyamal, Steffen Frese'™, Hiroko Ikeda**, Nicole M. Haynes', Erika Cretney', Hideo Yagita*,
Noriyoshi Sueyoshi”, Nobuhiro Satol, Yasuni Nakanuma**, Mark J. Smyth'$, and Ko Okumura*$

*Department of Immunelogy, TDivision of Biomedical Imaging Research, Biomedical Research Center, and IDepartment of Gastroenterology, Juntendo
University School of Medicine, Hongo 2-1-1, Bunkyo-ku, Tokyo 113-8421, Japan; 'Cancer Immunology Program, Peter MacCallum Cancer Centre, St. Andrews
Place, East Melbourne, Victoria 3002, Australla, **Human, . it Lkl ,

and "Department of Clinical Research Laboratory of Tho

Edited by Leonard A. Herzenberg, Stanford University Sc|

Chronic cholestasis often results in premature
uting to biliary cirrhosis are not demonstrated. In’
show that the death signal mediated by TNF-re
inducing ligand (TRAIL) receptor 2/death recepto
a key regulator of cholestatic liver injury. Agcy:
monoclonal antibody treatment triggered cholan
sis, and subsequently induced cholangitis and
injury in a mouse strain-specific manner. TRAIL-

Region-specific
analysis of liver
tissue by HistoQuest
as key feature in
tissue analysis
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Application Note 5:
Functional Characterization of Stem Cells

DAPI mean intensity ——

i

<«—Muultiplets
N Stem Cells

ccs — —

< Debris

@©

— Feeder cells

o ¥

<

D i

Cy3 mean intensity —>

Marker high positive

/

" Marker low positive

" Marker negative

98.90 %

—

DAPI mean intensity__s
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TissueFAXS offer:
- Automated scanning of tissue sections, biopsies, cell smears
- Fluorescence and/or immunohistochemistry
- Digital overviews
- Analysis of Regions of Interest (ROI)
- Color separation
- Single cell identification even in dense tissue conditions
- Quantification of antibody staining PER CELL
- Measurement of nuclear, cytoplasmatic, membrane markers
- ,,FACS-like* analysis of cells in tissue sections (dot-plots, gates)
- Forward- and backward connection to link images with data

- Observer independent, reproducible functional measurements
A

MEDICAL & BIOTECH SOLUTIONS
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TG Ultimate Solution for Tissue Cytometry

TISSUE ’ GNOSTICS @
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TissueFAXS Software ., {

== TissueFAXS

TissueFAXS

(scanning) Viewer (Free)

AT ~° o
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Analvysis workflow
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