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In vitro assessment of Fc functional activity:
A broad range of solutions for diverse assay needs
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Introduction

Approaches to assessing effector function

Summary

ADCC and ADCP assays

Assessment of FcγR and FcRn function
Along with the choice of isotype, the ability to assess the capacity of antibodies to bind to FcγRs
provides fundamental insights into mechanisms of action, half-life and off-site toxicity. 

Effector function is primarily triggered through interactions with C1q or FcγRs, consisting of:

• Activating receptors (hFcγRI, hFcγRIIa, hFcγRIIc, and hFcγRIIIa)

• Inhibitory receptor (hFcγRIIb)

• Receptor with unknown function (hFcγRIIIb)

• Receptor involved in recycling and transport of IgG among other functions (hFcRn)

Understanding the mode of action of a drug candidate is essential for every drug development 

program, however selecting the right assay can be complex and depends upon what question 

you are trying to answer and what stage of development you are at. 

Abzena has developed a comprehensive suite of assays to support the characterization of the 

Fc-mediated activity of antibodies, Fc fusions or ADC products.

Each assay can be tailored to the specific requirements of your project and our team of experts 

will work with you to provide solutions to suit your specific needs, considering aspects such as 

mode of action, assay sensitivity, complexity and regulatory requirements.

The success of many cancer therapeutics lies in their ability to induce ADCC, ADCP and CDC 

against specific targets, thus, appropriate assessment is crucial before progressing a drug into 

the clinic. Demonstrating lack of unwanted effector functions is also important for safety 

purposes. 

Here, we consider key aspects for developing successful Fc effector functional assays and 

weigh up the benefits and challenges of a panel of assay formats for different purposes. We 

present options for choosing the most suitable target cell lines, effector cells and appropriate 

controls.

Rosa Gonzalez-Serrano*, Erika Kovacs, Arron Hearn, Robert Holgate & Campbell Bunce

Abzena, Babraham Research Campus, Cambridge, UK

A hierarchy of assays based on specific requirements

Fc receptor binding by SPR (Biacore) assessment

FcγR Biacore FcRn Biacore

• Fc receptors are captured on an anti-His sensor chip and 
increasing concentrations of antibody are flowed over

• Trastuzumab is used as positive control for the assay

• Assays can be performed on panels of human and mouse
FcγRs (including IIa and IIIa allotypic variants)
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Reporter Assays and engineered cell lines

Engineered effector reporter cell lines
ADCC

• High affinity FcγRIIIaV158

• Low affinity FcγRIIIaF158

ADCP
• FcγRIIa, FcγRI

Engineered target cell lines

Luminescent assay monitors Fc effector activity

PBMC-based Assays

• ADCC assays that monitor 
lysis of target-expressing cells 
by primary human effector 
cells (PBMC or freshly isolated 
NK cells)

• ADCP assays that assess 
phagocytosis of target-
expressing cells by monocytic 
cell lines (using flow 
cytometry) or macrophages 
(using the Incucyte® S3 Live 
cell imaging system).

C1q ELISA

mAb concentration (g/mL)
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• Titrations of mAb/ADC are coated on an ELISA plate. 

• Purified human C1q is then allowed to bind before 
detection using an HRP-labelled anti-huC1q antibody. 

• Rituximab is used as positive control for the assay.

Complement Dependent Cytotoxicity (CDC) 

• Cancer cell lines are incubated in the presence of human 
serum containing active complement and a titration of 
mAb/ADCs. 

• Dead-cell protease activity, is measured as an indicator of 
cell lysis.

Tumor cell

via FcγRIIA

via FcγRIIIA

ADCC: Antibody dependent 
cellular cytotoxicity

ADCP: Antibody dependent 
cellular phagocytosis

C1q

Lysis

mAb 
Target

LysisCDC: Complement 
dependent cytotoxicity 

Phagocytosis

Effector cell 
(e.g. NK cells)

Effector cell       
(e.g. macrophages)

Assessing a therapeutic’s ability 
to induce effector function 
provides fundamental insights 
into MoA, half-life and off-site 
toxicity. 

• This is especially important 
where engaging FcRs could 
pose safety risks

Complement and CDC assays
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• FcRn is immobilised on a CM5 sensor chip and increasing 
concentrations of antibody are flowed over at either pH 6.0 
or 7.4

• Trastuzumab is used as positive control for the assay

• Assays can be performed on panels of human and mouse 
FcRn
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• Biacore (FcRn & FcγR – including multiple 
species) and ELISA (C1q)

• Rapid and lower cost assays

• Useful for confirming an absence of binding
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Binding

FcγR Reporter 
Assays

PBMC-based 
Assays

• PBMC effector cells from healthy donors 

• Readout is typically cell lysis (ADCC) or 
internalization (phagocytosis)

• Recommended for safety assessment of 
mAbs and lead candidate selection

• Cytokine release assays: PBMC or whole 
Blood assays 

• Essential for assessing “Fc silencing”

• Sensitive & reproducible assays 

• Suitable for both ADCC and ADCP

• Recommended for screening/ranking of 
variants

Available Resources

Effector cells

• Over 1,000 cryobanked PBMC from 
healthy donors

Wide range of assay platforms

• Flow cytometry

• Imaging (Incucyte®, confocal and 
super-resolution microscopy)

• Plate readers (luminescence, 
absorbance, fluorescence)

Target cells

• Experience with 
diverse panel of 
tumour cell lines

IgG1 FcγRIIIaFcγRI IgG1 FcRn pH 6.0 pH 7.4
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Rituximab NHS

HuIgG1 HI NHS

Rituximab HI NHS

Cytokine Release assays

Advanced / complex assays

More complex assays are increasingly being used with the 
aim of providing a better representation of complex cellular 
environments.

• Kinetic ADCC assays via live cell imaging to assess kinetics 
of tumour elimination via distinct mechanisms (e.g.
payload- and immune-mediated killing in case of ADCs)

• ADCC assays using 3D spheroids to model solid tumour 
environments

• ADCC assays using mixed target populations to model 
heterogenous tumour environments

Multiplex cytokine array

Healthy 
donors

Whole blood + 
soluble antigen

Readout: 
Cytokine profiles

Low Reference 
(Erbitux®)

High Reference
(WB assay: Lemtrada®
PBMC assay: TGN1412)

Test

Healthy 
donors

PBMC + Plate-
bound antigen

Whole Blood 
Cytokine Screen

PBMC Cytokine 
Screen

Therapeutic 
StandardTest 

sample
Assay 

controls

Therapeutic 
StandardTest 

sample
Assay 

controls

In rare cases, antibody therapeutics can 
promote the release of pro-inflammatory 
cytokines in a phenomenon known as 
cytokine release syndrome (CRS) which can 
lead to endothelial damage and multi-organ 
failure 

• Abzena’s Cytokine Screen® cytokine 
release assay is used to assess the 
likelihood of drugs to stimulate cytokine 
release using either a whole-blood or a 
PBMC-based approach.

Safety assessment using 
Cytokine Release assays
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