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What is multiplexing

The main advantage of multiplex IHC is:
A Visualization of multiple targets within a single tissue section

A Investigate spatial relationships between multiple cells (e.g. understanding the complexity of tumor
microenvironment)
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What is multiplexing

Expression in different celitypes

In clusters.Granular or punctate
staining correspondingto bacterial
colonies

E-Cadherin, Roche (Purple)

Keratinocytesin the epidermisshould
show clear distinct membranous
staining along cell-to-cell borders.
This often producesa characteristic

A chi-wk e ahoneywaomblike
pattern.
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What is multiplexing

Co-expression SOXI0(DAB): »
A moderate to strongnuclearstaining
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;a0 4 ¥ '.'*'}.. ¢ | Yool neoplastic cells of the malignant

melanoma.

Martl(Magenta)

A moderate to strong, distinctytoplasmic
staining reaction of the vast majority of
neoplastic cells in the malignant
melanoma.
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What is multiplexing
Co-localization (mixed color)

This technique isdifficult using traditional chromogens

Immunofluorescence used to be themost used methodfor detection of

co-localization (the golden standard)

Ventana Translucent Chromogens allow a cokshift when both colors are present in the same

cell andsubcelluarcompartment (nucleus, cytoplasm or cell membrane)

CD4 (Gfee.ﬁ) . 3 . k., ‘2 g
Co-loealization (yellow) =« = "=

Melanoma

Sox10 (teal)

Ki67. (yellow)
Co-localization (green)




Multiplexing then
and nowé

Fluorescence is considered the gold standard for
multiplexing and generally makes it easier to
combine multiple markers.

However, fluorescence has several limitations,
including the need for a dark room, more
expensive equipment and specialized cameras,
as well as signal fading over time.

Chromogenic multiplexing may therefore be a
valuable alternative to explore

especially because it allows easier assessment of
tissue morphology using conventional bright
field microscopy.

Is it possible to do chromogenienultiplexing..?
YES!

SOX10, BS7pmnimap@Ms, DCC
-Neu-

LAG3, D2G40,omnimap@Rb, RED
-HD-

CD4, EP204,omnimap@Rb, FAM
DAPI

Co-localization RED and FAM = Yellow
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Multiplexing with DAB

TCRBC1 (FCell Receptor Beta Constant region 1), E6Z3S (DA

+
When multiplexing with DAB, crossreactivity is

prevented by theDAB shielding effect The DAB
precipitate physically covers the first antibody
complex, preventing (crossyeactions between the
sequences

T cells express the -Cell receptor beta protein (TCRB),
which includes two constant regions, C1 and C2;
each T cell expresses only one.

In healthyindividuals, C1 and CZare equally
represented with roughly 50% expressionof each
(polyclonal population)

Malignancyis associated with overrepresentation of
either C1 or C2Zmonoclonal population)




Multiplexing with DAB

TCRBC1 (FCell Receptor Beta Constant region 1), E6Z3S (DAB) +
CD3, MRQ39 (magenta)

A

i 74

AITL*, TCRBCI1-
Clonal expression pattern, associated with malignancy Clonal expression pattern, associated with malignancy

* Angioimmunoblastic T-cell lymphoma




Multiplexing with DAB

CD8-positive T-cellsare also CD3-positive, but the CD3 signal ishieldedby DAB

STEPS

Dewax
PTT
Inhibitor

Denaturation
Ab2
Detection2
Chromogen2
Denaturation
Ab3
Detection3
Chromogen3

Counterstain

3Plex

70°C 3x8 min
CC1, 95C, 48 min

Inhibitor 8 min

No

CD3 (Poly) 1:25DD 37°C, 32 min
Omnimap anti Rb-HRP, 36°C 12 min
Purple, 36°C,32 min

Inhibitor 36 °C 20 min
CKPan1:200DD 37°C,32 min
Omnimap anti Ms-HRP 36°C 12 min
YellowHRP 36°C 32+16 min

Hematoxylin Il 4 min/ Bluing 4 min

Research purpose

Vulva-cancer



Multiplexing with DAB

CD8-positive T-cellsare also CD3-positive, but the CD3 signal ishieldedby DAB

STEPS

Dewax
PTT
Inhibitor

Denaturation
Ab2
Detection2
Chromogen2
Denaturation
Ab3
Detection3
Chromogen3

Counterstain

3Plex

70°C 3x8 min
CC1, 95C, 48 min

Inhibitor 8 min

No

CD3 (Poly) 1:25DD 37°C, 32 min
Omnimap anti Rb-HRP, 36°C 12 min
Teal, 36°C 32+16 min

Inhibitor 36 °C 20 min
CKPan1:200DD 37°C,32 min
Omnimap anti Ms-HRP 36°C 12 min
YellowHRP 32+16

Hematoxylin Il 4 min/ Bluing 4 min

R 7 2
Research purpose

Vulva-cancer



Multiplexing without DAB

Melanoma

- PR Y

Simultaneous procedure: MACH2 Double Staining 1

MART1, EP43 (1:100 RR)Hidef Yellow (Enzo)
+

Nestin, 10C2 (1:100

: "B o MART1
Nestin O~y + Nestin




Multiplexing then
and nowe

Journal of Histochemistry & Cytochemistry
http:fwww. jhec.org

ARTICLE

Simple* technique:

SIMPLE: A Sequential Inmunoperoxidase Labeling and

' i Erasing Method
A relative new method which cannot only be rasing ietho

T H George Glass, Jason A. Papin, and James W. Mandell
used to demonStrate antlgens Iocated In ?epar‘tmentf{:j Bior‘nedi;al IEnginetI':Ir'ir'u\g;. (GG,JAP) and Department of Pathelogy (Neuropathology) (/WM),
. Iniversity of Virginia, Charlottesville, Virginia
different cellular compartments but also can
be used tademonstrate celocalizedantigen
In the same cellular compartment.

Table 1 Comparison of SIMPLE with existing multiprobe immunolabeling methods
SIMPLE  Traditional multi-chromagen IHC  Multiplex-immunostain chip  Multicolor IF
Maximum labels per section 54 -3 50
Use on paraffin-embedded archival tissue i
Ability to overcome autofluorescence/photobleaching '
i llular compartment i
ies from same species '

£ al twao- or three-color multichromagen immunohistochemistry (IHC), the multiplex immunostain chip method (Furuya et al. 2004),
and multicalor immunofluorescence (IF) methods.

* SequentiallmmunoperoxidaseLabeling and Erasing



Quench Endongenous
Peroxidase

Primary Antibody
1hr at RT, Diluted in PBS

Counterstain
25 aec, Hars Hemoloxylin
DI HzO Rinse
10 Quick Dips . Diluté Armmonia

Microwave Antigen
Retrieval Decoverslip
3, Citrale Bufler Smin, TBST

Secondary Antibody
1hr

Requirements

Chromogen that can be erased (AEC)

Imaging of slides

AEC stripping reagent that is gentle
A o to detection of the following epitopes
of interest

AEC Wash

2 min, DIHzO0
Amtibody Wash Zmin, Eti Covarslip
:, Ackdiled KMnO,. 85% E1OH wntil AEC slain 5n > Image Slido Agueous Mounl

2min
2 min

Efficient blocking/elution procedure
for the immuno-reagents applied

_
\ -
Image Analysis }-———"""
/
&
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Figure 1 SIMPLE strategy. Formalin-fixed, paraffin-embedded sections are dewaxed, rehydrated, and counterstained before initial probing.
Tissue is imaged and then subjected to antigen retrieval, removing the counterstain. Each staining round is conducted using standard immu-
nohistochemical protocols with the alcohol-soluble red peroxidase substrate 3-amino-9-ethylcarbazole (AEC). After each round of staining,
the tissue is imaged and then stripped of AEC precipitate in ethanol. Antibody is then eluted in acidified permanganate, and the tissue is
subjected to the next round of staining.




SIMPLE technique

Second sequenceNGFR A detectionsystemA DAB A coverslip ______ Courtesy oiMichael Bzorek

Super Sensitive Biogeney
Impact AEC (Vector Lab) Melanoma




SIMPLE techniquei crossreactive control

Control experiments:

First sequence: CD146 immunostaining => AEC Impact => coverslip

Imaging => decoverslip=> Erasing (Acetone) => Blocking/elution using HIER

(&)

Second sequen@sion of pri@ => immunostaining => DAB =>

coverslip

Melanoma



Photoshop manipulated
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CD146 NGFR Co-Localized
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Does it look SIMPLE to you?




New Atransl ucent

Ventana Discovery

P63 (Disc. Yellow)
Ki67 (Disc. Teal)

Co-localization

Sequential/HD/Omni -Map




Translucent chromogens from Roche

HRP-driven chromogens

DISCOVERY
Yellow HRP
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DISCOVERY
-

Translucent chromogens for
demonstration of multiplexed
co-localized signals

Roche/Ventana diagnostics




How does they work..?

Discovery chromogens

Roche/Ventana
Diagnostics
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romogens that have the narrower
ajsorption ranges (Yellow, Purple, Teal) can
tdke on translucent qualities. This is because
narrow absorption chromogens leave more
absorption spectra for other dyes to occupy
when they are deposited in the same
%z.‘ . H physical space and then mixing of colors is
T 750 observed

~

700

Wavelength (nm)




Multiplexing with DAB

TCRBCL1 (FCell Receptor Beta Constant region 1), E6Z3S (DAB) +

F Y

AITL*, TCRBCI1- AITL*, TCRBC1+
Clonal expression pattern, associated with malignancy Clonal expression pattern, associated with malignancy

* Angioimmunoblastic T-cell lymphoma
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Multiplexing with translucent chromogens

TCRBC1 (FCell Receptor Beta Constant region 1), E6Z3%dal) +
CD3, MRQ39 (Yellow)

AITL*, TCRBC1- | ~ AITL* TCRBCL+
Clonal expression pattern, associated with malignancy Clonal expression pattern, associated with malignancy

* Angioimmunoblastic T-cell ymphoma



