
Unlock greater multiplexing capabilities while retaining spatial context

The Opal™Kit—Flexible, Affordable, and 
Reproducible Tissue Multiplexing

Introduction To Opal Technology
Understanding cellular heterogeneity and spatial relationships between biomarkers within the tumor microenvironment is a key 
component to translational research in immuno-oncology (I/O). A reproducible, quantitative, easy-to-use, and standardized mul-
tiplex fluorescent IHC assay is required for quantitative assessment of these relationships in situ for current I/O clinical trials and 
translational research. Opal enables a flexible solution for tissue biomarker discovery in formalin-fixed paraffin embedded (FFPE) 
tissues. This well-established PhenoImager™ solution (formerly Phenoptics™) is published in over 70 publications.

TECHNICAL NOTE | The Opal Kit

We’ve rebranded some of our products. Phenoptics™ is now PhenoImager™  
and Vectra® Polaris™ is now PhenoImager™ HT.
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FIGURE 1. Opal 8-plex. Image displays B-cell lymphocytes in red (CD20), programmed cell death ligand 1 on cytotoxic T-cell suppressors in green (PDL1), cyto-
toxic T-cells in yellow (CD8), regulatory T-cells in orange (FoxP3), macrophages in magenta (CD68), programmed cell death receptor 1 on activated/ exhausted 
T-cells (PD-1), nuclear marker for cellular proliferation (Ki67), pan cytokeratin stained epithelial tumor cells in cyan (PanCK), and DAPI nuclear counterstain in 
blue. Opal amplification of antigen detection using primary antibody (purple), Opal HRP polymer (green/black) and Opal fluorophores (blue/orange). After 
deposition of Opal reagents, antibodies are stripped to allow subsequent staining of other antigens. Opal Detection (cut-in). Opal amplification of antigen de-
tection using primary antibody (purple), Opal HRP polymer (green/black) and Opal fluorophores (blue/orange). After deposition of Opal reagents, antibodies 
are stripped to allow subsequent staining of other antigens.
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Detection Of Co-Localized Antigens
Target antigens are detected with Opal fluorophores. Up to 
four antigens can be colocalized in a cellular compartment, 
i.e., cell membrane or nucleus.

FIGURE 2. Co-localization of target antigens  using Opal. Opal amplification 
of CD45LCA, CD3, CD8, and CD45RO in tonsil tissue. CD3, CD8, CD45LCA, 
and CD45RO are co-localized in the lymphocyte cell membrane 
demonstrating that closely localized membrane markers are detected and 
amplified with Opal.  For the Opal protocol utilized for colocalization please 
contact support@akoyabio.com. 

Flexible Antigen Retrieval
Opal staining reveals target antigens and maintains antigen 
integrity through multiple rounds of heat-induced epitope 
retrieval (HIER).   HIER enables the use of antibody panels 
that demand both citrate-based and EDTA-based antigen 
retrieval.

 

FIGURE 3. Heat induced  epitope retrieval  (HIER) enables Opal 
multiplexing and reveals  target  antigens.  The expression of CD4, CD8, 
and CD20 antigens was measured across consecutive rounds of HIER. After 
six rounds of HIER antigen expression is elevated as a result of protein 
unmasking (upper panel). Tissue integrity and CD8 detection  is  
maintained  across  six  rounds  of  HIER  (lower  panel). Values are 
normalized to the average membrane intensity.

Cost Effective Multiplexing
Opal staining is a cost effective means for tissue 
multiplexing. With flexible Opal kits and validated Opal 
MOTiF kits, Opal can meet needs of discovery and 
translational projects.

FIGURE 4. Opal is cost effective.  Opal enables tissue multiplexing in a cost 
effective manner compared to other multiplexing products. Opal Classic 
and Opal kits are user optimized. Opal MOTiF kits are fully validated by 
Akoya Biosciences for lung and melanoma tissue and are accompanied 
with PhenoImager™ HT (formerly Vectra® Polaris™) scanning protocols and 
inForm analysis algorithms. Antibody costs are included in cost estimation.

*Vectra® 3 has been discontinued and replaced by the new PhenoImager™ Fusion Instrument. 
Contact us for details or visit akoyabio.com/phenoimager.
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OPAL MEETS YOUR RESEARCH NEEDS
•	 Capture upwards of eight markers / nine colors 

of interest on a single tissue section to support 
biomarker discovery

•	 Compatible with any primary antibody, optimized 
for multispectral unmixing and data quantification;

•	 Supports interrogation of the tumor 
microenvironment and immune cell interactions 
while maintaining the spatial morphology of the 
tissue

•	 Capable of detecting four co‐localized markers per 
cellular compartment without inhibiting signal or 
disrupting phenotyping

•	 Cost-effective and affordable to meet your 
multiplexing demands
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