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FACS:

IHC:

Multiplex IHC

Immunophenotyping
Quantification

Tissue context

RNA-seq

Immune signature
Prognostic classifiers
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! Tissue context is lost

! Tissue context is lost

! 2 markers
! No immunophenotyping

mIHC vs FACS, RNA-seq and standard IHC



 Limited samples

 Antibody cross reactivity

 Autofluorescence in FFPE

 Immunophenotyping

Challenges

Simultaneous identification 
up to 6 antigens

Autofluorescence subtraction

Tissue contextualization

Quantification
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Technological viability



Standard Detection Tyramide Signaling Amplification

Detection

H
R

P
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Technological reliability

Anticorpo primario

Anticorpo secondario

Coniugato a fluorocromo
Tiramide coniugata

a fluorocromo

HRP
Anticorpo secondario

Coniugato all’enzima
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Technological reliability



Filters

Spectral library

440nm

720nm

Multispectral
camera
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Technological reliability

Multispectral 
Quantitative 

Pathology 
System



Technological reliability
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Technological reliability
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Technological reliability



Clinical relevance

2019

6-plex  X     5 panels 16 biomarkers
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Understanding of the tumor immune landscape

High cell density

CD20

CD8
Cell density

CD20  8397/mm2

CD8 1386/mm2

Cell density

CD20  8926/mm2

CD8 1455/mm2
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Clinical relevance

2019
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Clinical relevance



Clinical utility

25-45%
Inability to
produce or
expand active
TIL against 
the tumor

Excise tumor

Plate fragments

Culture

Select and
re-expand

Reinfuse post
lymphodepletion

Select for specific
tumor recognition
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Feng Z et al. 2015  
Journal of Immunotherapy of Cancer

CD8  :  FOXP3



Technological validation

1. Sample
processing

Tissue sample
Tissue block

IHC staining

2. Protocol
Optimization and

validation

CD4 (OPAL52)

CD8 (OPAL57)

PD-L1 (OPAL54)

pan Cks (OPAL650)

CD68 (OPAL650)

3. mIHC protocol
development 4. Image Analysis
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2. Protocol
Optimization and

validation

CD4 

(OPAL52)
CD8 

(OPAL57)
PD-L1

(OPAL54)

pan Cks 

(OPAL650)

CD68 

(OPAL650)

3. mIHC protocol
development

Which/how many markers?

Validated antibodies/protocols?

Multiplex protocol 

Validated protocols?
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Considerations
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Technological validation
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Pivetta et al. Scientific Report 2019

Technological validation



?
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Considerations

New immune

signature 
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Technological viability
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