
UNDERSTANDING  
IMMUNO-ONCOLOGY

Solutions for Immumo-Oncology Research



Over the past decade, immuno-oncology (I-O) has emerged as an exciting area of personalized therapy because 
of its unique potential to harness the body’s immune system to fight cancer resulting in treatment durability. The 
immune system can recognize tumors through the process of immuno-surveillance. However, tumor immune 
evasion represents a major hurdle in designing an effective therapeutic strategy. Variations in tumor make up has 
been shown to effect the rate of growth as well as the ability to acquire resistance to therapy.

Immunotherapy helps fight off diseases, such as cancer, by enhancing the power of a patient's own immune 
system to prevent, control, and eliminate cancer. While some cancers respond well to immunotherapy alone, 
others respond better when it’s used in combination with other treatments such as chemotherapy.

The field of immuno-oncology is complex, and researchers like you are faced with many challenges to better 
understand the relationship among the immune system, tumor biology, and tumor microenvironment. Our wide 
range of tools helps support and advance your immuno-oncology research, redefining and developing tailored, 
life-changing immunotherapies to fight cancer.

Your Guide to Research Solutions

http://www.perkinelmer.com/contactus


TUMOR HETEROGENEITY 
is the catalyst for 
resistance, making it 
difficult to develop an 
effective long-term cancer 
treatment. Understanding 
the genetic composition 
and mutational burden of a 
tumor aids in the 
development of more 
personalized therapies.

MICROBIOME  
composition has been 
linked to patients’ ability or 
inability to respond to 
treatments. Understanding 
how unique microbiome 
differs between individuals 
– and during treatment – is 
crucial for long-term 
effective immunotherapies.

BIOMARKERS  
whether predictive, 
prognostic, or diagnostic  
are vital to improve 
patients’ treatments. 
Sensitive, noninvasive 
detection of genomic and 
proteomic data enables 
researchers to better 
predict patient outcomes.

IMMUNE FUNCTION 
AND EFFICACY   
determine the success 
of treatment. 
Characterizing this 
response with greater 
resolution within both  
in vitro and in vivo 
models increases 
treatment predictability. 

Four Integrated Cancer Research Areas

+ + +

Driving Deeper Insights and Better Understanding of Treatments 

http://www.perkinelmer.com/contactus


Tumor Heterogeneity
Like people, no two tumors are exactly the same. Understanding tumor heterogeneity is critical to discovering 
unique treatments and therapies to fight cancer.  

Tumor masses are often made up of cell populations with distinct genetic and phenotypic properties. Variations in 
tumor make up have been shown to affect the rate of growth as well as the ability to acquire resistance to therapy.

Next-generation sequencing (NGS) allows researchers to assess, on a genomic level, the intratumor 
heterogeneity and how the tumor changes during disease progression or in response to treatments. This tool 
can be applied at both single-cell and whole-tumor levels providing information on the number and type of cells 
within a tumor mass and the gene expression profile of the sample and how it responds to targeted therapies.

LEARN MORE ABOUT OUR NGS SOLUTIONS

https://perkinelmer-appliedgenomics.com/home/applications/ngs-workflows/ 
http://www.perkinelmer.com/contactus


Cellular Biomarker Expression
Cellular systems are complex. That’s why being able to provide a spatial context to biomarker expression is 
key to precise conclusions. Phenotypic profiling of cellular fluorescent intensity, morphology, and texture 
provides a holistic understanding of cell health in conjunction with specific biomarker expression.

Biomarker expression is influenced by its microenvironment such as biochemical and nutrient gradients. 
Understanding these reactions in cellular and tissue in response to treatments enables researchers to 
make more accurate predictions of outcomes.

WANT TO LEARN MORE?

Read about how our high-content screening system helps discover new cancer immunotherapies  
to advance personalized medicine.

https://blog.perkinelmer.com/posts/high-content-screening-system-helps-discover-new-cancer-immunotherapies-and-advance-personalized-medicine/
https://blog.perkinelmer.com/posts/high-content-screening-system-helps-discover-new-cancer-immunotherapies-and-advance-personalized-medicine/
http://www.perkinelmer.com/contactus
https://www.perkinelmer.com/category/optical-imaging


In Vivo Biomarker Expression
For the best insights and results, it’s crucial to rely on a comprehensive range of bioluminescent and 
fluorescent imaging reagents. Together, they provide researchers with tools to better understand biological 
pathways, track disease progression, help guide the drug discovery process, and evaluate efficacy and safety 
of drug candidates.

Noninvasive in vivo cancer biomarkers are required to determine how a patient will respond to therapies and 
which therapies will be most effective. New molecular biomarkers are available to enhance diagnostic accuracy, 
precisely predict patient outcomes, accurately measure disease progression, and assess risk of recurrence.

Bioluminescence Reporters 
Because they have exquisite imaging sensitivity, luciferase constructs remain the industry standard for  
in vivo studies. Transgenic cell lines are engineered to express constitutive or promoter-controled luciferase, 
providing a direct or indirect readout of biomarkers of interest.

Near Infrared (NIR)  
Optical imaging with biomarker-specific agents can provide real-time, tomographic information in a noninvasive 
manner. For example, fluorescence can be used to image and quantify fluorophore-labeled antibodies, tumor-
specific hypoxia, tumor-associated antigens, and angiogenesis.

WANT TO LEARN MORE?

See our flyer for more 
information about using 
integrins as targets for 
immunotherapy.

https://www.perkinelmer.com/libraries/FLY_52935_IntegriSense
https://www.perkinelmer.com/libraries/FLY_52935_IntegriSense
https://www.perkinelmer.com/libraries/FLY_52935_IntegriSense
https://www.perkinelmer.com/libraries/FLY_52935_IntegriSense
http://www.perkinelmer.com/contactus
https://www.perkinelmer.com/category/in-vivo-imaging-reagents


Cell-Free DNA
Precision oncology relies on the ability to detect genomic alterations and monitor their evolutions during 
treatments. Researchers have discovered a novel approach for detecting cancer using cell-free DNA (cfDNA) 
released from normal cells and cancerous ones.

Analysis of cfDNA has been shown to contain the entire spectrum of tumor DNA aberrations, providing a 
practical noninvasive method for monitoring tumor heterogeneity and progression. This process also reveals the 
development of metastatic sites through treatment. 

Like any method, using cfDNA for cancer detection comes with specific obstacles. Researchers must resolve 
challenges in the dilution of cfDNA with genomic DNA released from contaminating leukocytes, and the 
variability for a yield that tends to be very low.

LEARN MORE ABOUT OUR TEST KITS  
AND STREAMLINED WORKFLOWS 
FOR cfDNA ANALYSIS

https://perkinelmer-appliedgenomics.com/home/applications/cfdna-workflow-solutions/ 
http://www.perkinelmer.com/contactus


Antibody-Dependent Cytotoxicity 
Antibody-dependent cellular cytotoxicity (ADCC) is a 
mechanism of cell-mediated immune response in which 
an effector cell actively lyses or destroys an antibody-
bound target cell. ADCC is part of the adaptive immune 
response due to its dependence on a prior antibody 
response.

Natural killer (NK) cells not only manifest cytotoxicity, but 
they also secrete a variety of cytokines and chemokines 
that regulate immune responses. 

The enhancement of ADCC – with some modalities – may 
be a promising approach to enhance the efficacy of 
therapeutic monoclonal antibodies (mAbs).

WANT TO LEARN MORE?

Click here for detailed information about chromium-51 release assays.

Read our application note to learn more about a cell-based proliferation 
assay for measuring DNA synthesis using DELFIA® technology.

Read our application note for more on ATPlite assay performance in 
human primary cells.

LEARN MORE ABOUT ADCC ASSAYS

https://www.perkinelmer.com/uk/lab-products-and-services/application-support-knowledgebase/radiometric/chromium-51-release-assay.html
https://www.perkinelmer.com/lab-solutions/resources/docs/app_delfiacellbasedproliferationassay.pdf
https://www.perkinelmer.com/lab-solutions/resources/docs/app_delfiacellbasedproliferationassay.pdf
https://www.perkinelmer.com/lab-solutions/resources/docs/app_atplite_1step_comparison.pdf
https://www.perkinelmer.com/lab-solutions/resources/docs/app_atplite_1step_comparison.pdf
https://learn.cisbio.com/lp/application-note-pd1-blockade-response-assessed-through-htrf-ifn-quantification?_ga=2.92831134.225247011.1584559956-1402104368.1529008794
http://www.perkinelmer.com/contactus


Cell-Signaling Events
Kinases act as central nodes in immune-signaling pathways. 
Often, abnormal activation of protein phosphorylation is either a 
driver or direct cause leading to the disease. 

Kinase signaling pathways have been shown to drive many of 
the hallmark phenotypes of tumor biology, including 
proliferation, survival, motility, metabolism, angiogenesis, and 
evasion of antitumor immune responses.

WANT TO LEARN MORE?

Learn more about TCR phospho signaling 
investigation with HTRF®.

Read our application note to learn about 
LANCE® Ultra TR-FRET-based detection 
and modulation of phosphorylated STAT3 
levels in human cells.

Read our application note to learn about 
AlphaLISA® SureFire® Ultra™ multiplex 
technology.
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https://learn.cisbio.com/an/lp/tcr-phospho-signaling-investigation-with-htrf?_ga=2.87039259.225247011.1584559956-1402104368.1529008794
https://learn.cisbio.com/an/lp/tcr-phospho-signaling-investigation-with-htrf?_ga=2.87039259.225247011.1584559956-1402104368.1529008794
https://www.perkinelmer.com/lab-solutions/resources/docs/app_lance_pstat3.pdf
https://www.perkinelmer.com/lab-solutions/resources/docs/app_lance_pstat3.pdf
https://www.perkinelmer.com/lab-solutions/resources/docs/app_lance_pstat3.pdf
https://www.perkinelmer.com/lab-solutions/resources/docs/app_lance_pstat3.pdf
https://www.perkinelmer.com/lab-solutions/resources/docs/APP_Terbium_SureFire_Ultra_Multiplex.pdf
https://www.perkinelmer.com/lab-solutions/resources/docs/APP_Terbium_SureFire_Ultra_Multiplex.pdf
https://www.perkinelmer.com/lab-solutions/resources/docs/APP_Terbium_SureFire_Ultra_Multiplex.pdf
http://www.perkinelmer.com/contactus


Immune Checkpoints
Immune checkpoints are molecular markers that regulate an immune system 
attack on cancer cells, and they have become highly regarded as candidates 
for immunotherapies. 

One of the most promising approaches to activating therapeutic 
antitumor immunity is the blockade of immune checkpoints. Research 
has revealed that tumors elect certain immune-checkpoint pathways as a 
major mechanism of immune resistance, particularly against T cells that 
are specific for tumor antigens. 

WANT TO LEARN MORE?

Learn more about a powerful assay platform for 
immune checkpoint studies.

Read our technical note about the detection of 
immune checkpoint markers in peripheral blood 
mononuclear cell lysates.

Read our application note about screening 
inhibitors of the CTLA-4 immune checkpoint.

Read our application note about evaluating PD-1 
and PD-L1 blocking antibodies.

Learn more about screening PD-L1 for inhibitors  
of PD-1 and binding.

Learn about quantifying changes in CD28  
and CTLA-4 levels in peripheral blood  
mononuclear cells.

Read our application note about measuring  
PD-L1 and PD-1 expression in human cells.

Read our application note for more on functional 
response to PD1/PD-L1 blockade.

PD-1 PD-L1

CTLA-4 (CD152) B7-1 (CD80)

CTLA-4 (CD152) B7-2 (CD86)

LAG3 (CD 223) MHC II

CD47 SIRPα

A2AR Adenosine

TCR MHC II
Because many immune 
checkpoints are initiated 
by ligand–receptor 
interactions, they can be 
readily blocked by 
antibodies or modulated 
by recombinant forms of 
ligands or receptors.

https://learn.cisbio.com/htrf-a-powerful-assay-platform-for-immune-checkpoint-studies?_ga=2.123002120.225247011.1584559956-1402104368.1529008794
https://learn.cisbio.com/htrf-a-powerful-assay-platform-for-immune-checkpoint-studies?_ga=2.123002120.225247011.1584559956-1402104368.1529008794
https://www.perkinelmer.com/lab-solutions/resources/docs/TCH_AlphaLISA_PBMC.pdf
https://www.perkinelmer.com/lab-solutions/resources/docs/TCH_AlphaLISA_PBMC.pdf
https://www.perkinelmer.com/lab-solutions/resources/docs/TCH_AlphaLISA_PBMC.pdf
https://www.perkinelmer.com/lab-solutions/resources/docs/APP_AlphaLISA_CTLA4-CD80_binding.pdf
https://www.perkinelmer.com/lab-solutions/resources/docs/APP_AlphaLISA_CTLA4-CD80_binding.pdf
https://www.perkinelmer.com/libraries/APP_AlphaLISA_mouse_PD-1_PL-L1
https://www.perkinelmer.com/libraries/APP_AlphaLISA_mouse_PD-1_PL-L1
https://www.perkinelmer.com/libraries/APP_AlphaLISA_PD-1_PD-L1_binding
https://www.perkinelmer.com/libraries/APP_AlphaLISA_PD-1_PD-L1_binding
https://www.perkinelmer.com/libraries/APP_AlphaLISA_CTLA4_CD28_Detection
https://www.perkinelmer.com/libraries/APP_AlphaLISA_CTLA4_CD28_Detection
https://www.perkinelmer.com/libraries/APP_AlphaLISA_CTLA4_CD28_Detection
https://www.perkinelmer.com/libraries/APP_LANCE_PD-L1_upregulation
https://www.perkinelmer.com/libraries/APP_LANCE_PD-L1_upregulation
https://learn.cisbio.com/lp/application-note-pd1-blockade-response-assessed-through-htrf-ifn-quantification?_ga=2.92831134.225247011.1584559956-1402104368.1529008794 
https://learn.cisbio.com/lp/application-note-pd1-blockade-response-assessed-through-htrf-ifn-quantification?_ga=2.92831134.225247011.1584559956-1402104368.1529008794 
http://www.perkinelmer.com/contactus


Cytokines
The growing interest over the past two decades in harnessing the immune 
system to eradicate cancer has been accompanied by heightened efforts to 
characterize cytokines and exploit their vast signaling networks to develop 
cancer treatments.

Inflammatory cytokine detection is an important way to functionally 
characterize therapeutics and their ability to stimulate an immune response. 

As major regulators of innate and adaptive immunity, cytokines enable 
immune system cells to better communicate over short distances.

Activating the immune system of cancer patients through cytokine therapy 
has been an important treatment modality and continues to be a key 
contributor to current cancer research.

WANT TO LEARN MORE?

Read our application note on functional 
response to PD1/PDL1 blockade.

Read our application note about using 
AlphaLISA biomarker kits to assess effects of 
PBMC-conditioned media on 3D and 2D cell 
culture models of breast cancer.

Read our application note about the rapid, 
no-wash measurement of immune checkpoint 
molecules and cytokines in cocultures of 
immune cells and cancer cell lines.

Read our application note to learn more about 
measuring PD-L1 expression in breast cancer 
cell lines with AlphaLISA.

https://learn.cisbio.com/lp/application-note-pd1-blockade-response-assessed-through-htrf-ifn-quantification?_ga=2.92831134.225247011.1584559956-1402104368.1529008794
https://learn.cisbio.com/lp/application-note-pd1-blockade-response-assessed-through-htrf-ifn-quantification?_ga=2.92831134.225247011.1584559956-1402104368.1529008794
https://www.perkinelmer.com/libraries/APP_AlphaLISA_3D-2D_PMBC
https://www.perkinelmer.com/libraries/APP_AlphaLISA_3D-2D_PMBC
https://www.perkinelmer.com/libraries/APP_AlphaLISA_3D-2D_PMBC
https://www.perkinelmer.com/libraries/APP_AlphaLISA_3D-2D_PMBC
https://www.perkinelmer.com/libraries/APP_AlphaLISA_co-cultures
https://www.perkinelmer.com/libraries/APP_AlphaLISA_co-cultures
https://www.perkinelmer.com/libraries/APP_AlphaLISA_co-cultures
https://www.perkinelmer.com/libraries/APP_AlphaLISA_co-cultures
https://www.perkinelmer.com/libraries/APP_AlphaLISA_PD-L1_detection
https://www.perkinelmer.com/libraries/APP_AlphaLISA_PD-L1_detection
https://www.perkinelmer.com/libraries/APP_AlphaLISA_PD-L1_detection
http://www.perkinelmer.com/contactus


Cellular Characterization of Immune Response
Understanding the tumor-immune cell interplay is critical in determining treatment 
efficacy. Phenotypic analysis of T-cell-killing assays allows researchers to elucidate the 
compound mechanism of action and fine-tune therapeutic selection. 

Now more than ever, these assays are being conducted in 3D models as they mimic  
in vivo cellular behavior, providing more physiologically relevant information on cell 
growth and tumor-immune cells interplay.

Using these assays, you can generate greater therapeutic resolution through single-cell 
analysis of immune response characteristics such as:

• Cellular dynamics  
• Immune cell infiltration in 3D 
• Therapeutic compound penetration 
• Resistance of solid tumor-to-T-cell mediated effects in relation with  
   tumor-immune cell interplay

WANT TO LEARN MORE?

Learn how to perform successful long-
term live-cell imaging in a high-content 
analysis system.

Click here for more on live-cell  
imaging systems.

https://www.perkinelmer.com/libraries/APP_013900_01-FINAL
https://www.perkinelmer.com/libraries/APP_013900_01-FINAL
https://www.perkinelmer.com/libraries/APP_013900_01-FINAL
https://www.perkinelmer.com/uk/category/live-cell-imaging-systems
https://www.perkinelmer.com/uk/category/live-cell-imaging-systems
http://www.perkinelmer.com/contactus


In Vivo Characterization of 
Immune Response
In vivo optical imaging allows you to perform repeated noninvasive 
assessments of disease progression in a single animal over time. 
Bioluminescence and fluorescence techniques are used to measure both the 
disease progression and immune response – either separately or within the 
same study – with dual-labelled fluorophores or luciferases.

Disease progression and therapeutic monitoring 
Bioluminescence imaging lets you detect tumors much earlier than traditional, 
caliper-based methods, enabling longitudinal quantification of disease 
progression, both in primary tumors and micrometastases. 

Fluorescence imaging allows you to study tumor infiltration and antitumor 
efficacy of adoptive cell therapeutics.

Immune response monitoring 
In vivo imaging empowers you to monitor biodistribution in real time, targeting 
efficiency and viability of a small number of immune cells and multiplexing of 
different cell types simultaneously. Plus, 3D optical tomography can provide 
anatomical context and information on colocalization of multiple-cell 
populations at depth, noninvasively.

WANT TO LEARN MORE?

Learn more about enhancing 
immunotherapy against solid tumors. 

Read more about in vivo optical imaging.

Find out how CAR T therapy has  
achieved tremendous success in treating 
blood malignancies.

https://www.perkinelmer.com/library/enhancing-immunotherapy-against-solid-tumors.html
https://www.perkinelmer.com/library/enhancing-immunotherapy-against-solid-tumors.html
https://www.perkinelmer.com/category/optical-imaging
https://www.perkinelmer.com/libraries/CST-170984-Immuno-oncology-CAR-toxicity-and-INV-imaging
https://www.perkinelmer.com/libraries/CST-170984-Immuno-oncology-CAR-toxicity-and-INV-imaging
https://www.perkinelmer.com/libraries/CST-170984-Immuno-oncology-CAR-toxicity-and-INV-imaging
http://www.perkinelmer.com/contactus


Microbiome and Immunotherapy
The microbiome is vital for human development, immunity, and nutrition. It has a variety of 
effects on physiology through its metabolism of hormones, vitamins, and synthesis of 
bioactive compounds.

However, microbiome composition is dynamic and fluctuates in response to a person’s diet 
and health, impacting the immune and nervous systems. Studies show effects on immune 
responses often influence the outcome of cancer immunotherapy.

Monitoring the composition during health and disease can provide insights on the severity 
of disease and the efficacy of treatments. Sequencing-conserved regions of the 
microbiome genome allows you to characterize present species. 

Gene Studies Reveal More

16S rRNA gene is used to study the prokaryotes present within complex microbiomes or 
environments that may be difficult or impossible to study by culture-based methods. 

18S rRNA genes are used to study fungal and micro-eukaryotic organisms, some of which 
are unculturable.

Combined 16S rRNA and 18S rRNA allows the simultaneous identification and quantitation 
of both types of microorganisms from a single sample.

WANT TO LEARN MORE?

Learn how gut microbiome 
composition can predict infection 
risk during chemotherapy in 
children with acute lymphoblastic 
Leukemia.

Read more about 16S and 18S 
library preparation kits for 
metagenomics studies.

https://academic.oup.com/cid/article/67/4/541/4922398
https://academic.oup.com/cid/article/67/4/541/4922398
https://academic.oup.com/cid/article/67/4/541/4922398
https://academic.oup.com/cid/article/67/4/541/4922398
https://academic.oup.com/cid/article/67/4/541/4922398
https://perkinelmer-appliedgenomics.com/home/products/library-preparation-kits/16s-18s-rrna-sequencing/
https://perkinelmer-appliedgenomics.com/home/products/library-preparation-kits/16s-18s-rrna-sequencing/
https://perkinelmer-appliedgenomics.com/home/products/library-preparation-kits/16s-18s-rrna-sequencing/
http://www.perkinelmer.com/contactus


HIGH-THROUGHPUT
NUCLEIC ACID ISOLATION MICROFLUIDIC DEVICES AUTOMATED LIQUID HANDLING NGS LIBRARY PREP KITS

UNDERSTANDING STRATIFICATION 
Whether you’re tracking cancer evolution, assessing tumor microenvironment, or quantifying biomarkers, we deliver 
NGS tools to automate and simplify your research. 

TARGETED DETECTION
Our comprehensive range of discovery reagents and readers enables you to effectively assess analytes – whether you’re inves-
tigating signalling pathways, quantifying cytokine release, or measuring cytotoxicity. 

RADIOCHEMICALS AND 
RADIOMETRIC DETECTORS

MULTIMODE 
PLATE READERS MICROPLATES

REAGENTS FOR 
DRUG DISCOVERY

http://www.perkinelmer.com/contactus
https://www.perkinelmer.com/category/automated-nucleic-acid-isolation
https://www.perkinelmer.com/product/ship-level-labchip-gx-ii-touch-ht-cls138160
https://www.perkinelmer.com/category/automation-liquid-handling-instruments
https://www.perkinelmer.com/category/library-prep-kits
https://www.perkinelmer.com/category/radiochemicals
https://www.perkinelmer.com/category/microplate-readers
https://www.perkinelmer.com/category/microplates
https://www.perkinelmer.com/category/drug-discovery-reagents


PREDICTIVE UNDERSTANDING WITH OUR IN VIVO IMAGING SOLUTIONS

DEEPER INSIGHTS 
From capturing subtle cellular phenotypic changes to assessing an immune response, our range of cellular imaging plat-
forms enables you to visualize and quantify changes at the highest resolutions.

Monitoring of tumor progressions, angiogenesis, metastases, and performance of drug efficacy and 
toxicology studies, as well as enhancing the understanding of cancer biology pathways.

HIGH-CONTENT IMAGING LIVE-CELL IMAGING
IMAGE ANALYSIS  

AND DATA SHARING
MICROPLATES FOR 

CELL IMAGING

OPTICAL IMAGING MICRO-CT IMAGING IN VIVO IMAGING REAGENTS

http://www.perkinelmer.com/contactus
https://www.perkinelmer.com/category/high-content-screening-instruments-microscopes
https://www.perkinelmer.com/category/live-cell-imaging-systems
https://www.perkinelmer.com/category/cellular-imaging-software
https://www.perkinelmer.com/product/cellcarrier-96-spheroid-ula-cs-10x1-6055330
https://www.perkinelmer.com/category/in-vivo-imaging-instruments
https://www.perkinelmer.com/Product/quantum-gx2-instrument-cls149276
https://www.perkinelmer.com/category/in-vivo-imaging-reagents


For more information visit www.perkinelmer.com/category/cancer-research-solutions

For a complete listing of our global offices, visit www.perkinelmer.com/ContactUs
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