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The physiologic immune complex is tripartite

Dendritic cell

Eosinophil

Monocyte

Complement
NK cell

Neutrophil

Phagocyte
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Robust Fc effector function assays exist
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Ab 
Engineering

Fab Domain 
Effects

Fc Domain 
Effects

Understanding, optimizing and predicting function is a 
delicate balancing act

Ab Engineering

• Affinity maturation

• Targeting multiple epitopes

• Modulating antibody valency

• Driving IgG self-assembly

• Tuning effector function by 
target location

• Modifying complement 
binding

• Modifying FcγR binding

• Extending half-life

Fc Domain Effects

• Isotype/Subclass

• Glycosylation

Fab Domain Effects

• Affinity

• Valency

• Epitope specificity, 
binding geometry

• Fab/Fc allostery
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Fc effector function is nuanced
More than just bipartite mAb-Antigen affinity

Mazor et al. PLoS One. 2016;11(6):e0157788.
Wang et al. MAbs. 2020;12:1690959. 
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Fc

density

LOWER 
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density
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Fc modifications that target specific FcγRs can inadvertently 
impact binding to other FcγRs and product efficacy

Inhibition Activation

FcGR2b FcGR3a

FcGR3a

FcGR3a

FcGR2b

FcGR2b

IDEALLY

REALITY

Lazar et al., Proc Natl Acad Sci U S A. 2006;103:4005-10.
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• 339/756 (44.8%) of clinical stage Abs are 
designed for reduced effector function
o 36.2% IgG4

o 12.4% IgG2

o 51.4% contain mutations to reduce FcR 
binding

• Includes 49 different Fc variants 
designed to reduce effector function

• Increased trend since 2007 to develop 
antibody-based products with reduced 
effector function

Fc effector function silencing is a major therapeutic focus

Wilkinson I, Hale G. MAbs. 2022;14:2123299. 
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Silencing mutations may not always prove effective 
The need for tripartite binding to truly assess silencing

SEFL: stable effector functionless Fc (Amgen)
Complete Fc silencing attempted via stabilizing the non-glycosylated N297G variant by 
introducing a novel engineered disulfide bond at a solvent inaccessible CH2 location. 

Estes B et al. iScience. 2021;24:103447.
Jacobsen FW et al. J Biol Chem. 2017;292:1865-1875. 
Kroenke MA et al. Front Immunol. 2021;12:782788. 

(PDB: 7LUR)
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Anti-SARS-CoV-2 Spike mAbs engineered for t=1/2 extension:
Unintended reductions in ADCC, NK cell activation and ADNP

House et al., PLoS One. 2022;17:e0267796. 
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SeromYx Platform: Broad characterization of 
therapeutic antibody effector function

Biophysical assays

Glycan Analysis Fc-receptor Binding

NK cellMonocyteComplement Granulocytes
Dendritic

cells

10 functional assays 
ADCP, ADCC, CDC, ADNKA, ADEP, ADBP, ADCD, ADNP, ADDCP, ADMB

SPR, Antibody Fc receptor binding, Antibody glycosylation

High 
throughput

Antigen 
Specific

Breadth

Of  Assays

Experience

Robust

Quality

GCLP Certified

QMS

Industrialized 
Platform

Surface Plasmon Resonance
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Constant Fc: Variations in Effector Function
A mAb is more than the sum of its independently assessed Fab and Fc 

Phagocytic activity of 598 mAbs with the same Fc but 
targeting different epitopes of a single target antigen

Functions of a panel of clinical 
mAbs containing an identical Fc

Irrelevant
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Constant Fab: Optimizing treatment efficacy
A case for broader effector function profiling

C
lin

ic
al

 S
co

re
W

e
ig

h
t 

ch
an

g
e

Wild type IgG1 No Function High NK cell function
High Phagocytosis 
and complement

Balanced 
function variant

PBS

Similarity between WT, non-functional and high NK cell functional mAbs mAbs with balanced functional 
activity display efficacy

Gunn et al, Immunity. 2021;54:815-828.e5. 
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Anti-CD20 mAbs: Broader Fc Effector Function Characterization

Rituximab
Chimeric

Ofatumumab
Fully Human

Obinutuzumab
Fully Human
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Preliminary results:

SeromYx Platform Recapitulates known Fc Effector Functions 
of anti-CD20 mAbs

Antibody Dependent Complement 
Deposition (ADCD)

Complement-Dependent Cytotoxicity
(CDC; Raji cells)
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Antibody Dependent Cellular 
Cytotoxicity (ADCC; Raji cells) 
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Antibody Dependent Cellular 
Phagocytosis (ADCP)



15

Antibody Dependent Dendritic Cell 
Phagocytosis (ADDCP)

Antibody Dependent Eosinophil 
Phagocytosis (ADEP)

Antibody Dependent Neutrophil 
Phagocytosis (ADNP)
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Preliminary results:

SeromYx Platform Uncovers Novel Fc Effector Functions of 
anti-CD20 mAbs

N=1 due to donor failure.
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Fc Effector Function Landscape
Vast reduction of the range of Fc functions antibodies induce

NK Cells
   ADCC

Industry  
Standard

Complement
   CDC

Industry 
Standard

Monocytes
   ADCP

Industry 
Standard

C1q Mucin

Adapted from Delidakis et al., Annu Rev Biomed Eng. 2022;24:249-274. 
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SeromYx Effector Function Platform

Mucin
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Binding 
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Binding 
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   CDC
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Binding 
Assay

Binding 
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Adapted from Delidakis et al., Annu Rev Biomed Eng. 2022;24:249-274. 
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Critical attributes integrated into the assays

• Robustness: extensive development and  
optimization of each assay component 

• High-throughput: 1000s of samples in a single 
experimental run

• Adaptability: variety of antigens and sample 
matrices –Never found an antigen we can’t 
work with, but antigen quality is critical.

• Assay quality: 
o Fit-for-purpose

o Qualification

o Validation

. .

. .



19

Antigen specific characterization: Added value throughout the 
mAb discovery and development process

Candidate 
panel 
screening for 
function

Discovery
Rational 
design of 
candidates

Lead 
Selection

Characterization 
of function

Clinical

Development

Comparison of 
function across 
production lots 
and Fc 
modifications 

Regulatory

• Finding the right mAb 
with the desired mix of 
function.

• Fc specificity
• Improved effector 

function
• Safety and efficacy

• IND enabling • BLA enabling
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Please take a copy of our White Paper
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Thank you!

Shashi Jatiani, PhD
shashi.jatiani@seromyx.com
+1.215. 360.6673
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Figures for White Paper
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Figure 1: SeromYx Platform Uncovers Novel Fc Effector Functions 
for approved anti-CD20 mAbs
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Figure 2: Epitope-specific variations in Fc effector functions on a 
constant Fc backbone.
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Figure 3: Unintended reductions in ADCC, NK cell activation and 
ADNP triggered by Fc engineering aimed at half-life extension.

Antibody dependent 
cellular phagocytosis

Antibody dependent 
cellular cytotoxicity

Antibody dependent 
neutrophil phagocytosis

Antibody dependent 
NK cell activation 
(CD107a) 

Antibody dependent 
NK cell activation (IFNγ) 

Antibody dependent 
complement deposition

MUC5A/C binding MUC5B binding

FcRn Binding (pH 6.0)

A
U

C
A

U
C

A
U

C

A
U

C
A

U
C

A
U

C

A
U

C
A

U
C

A
U

C



27

Figure 4: SeromYx Platform offers the broadest array of robust Fc 
function assays.



28

Figure 5: SeromYx Platform adds value throughout the mAb 
discovery and development process.

Candidate 
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Clinical
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Comparison of 
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and Fc 
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Regulatory

• Finding the right mAb with 
the desired mix of function.

• Fc specificity
• Improved effector function
• Safety and efficacy

• IND enabling • BLA enabling
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