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The Impact of Antibody Fc Region Genetic
Variance on Protective Immunity

Stephen Pierce, Santosh Khanal, Rebecca McLennan and Todd Bradley
Children’s Mercy Research Institute

Introduction

Host response to vaccination and immunotherapy is
variable between individuals, which might be partially
mediated by underlying host genetics. Antibodies
contain variable and constant regions, but the constant
regions, although historically understudied, do actually
vary. Immunoglobulin (Ig) constant region fragment
crystallizable (Fc) effector functions are a critical yet
often-overlooked driver of vaccine and immunotherapy
efficacy. Genetic variance within Ig constant regions,
referred to as Ig allotypes might mediate differences in
Fc:Fc receptor (FcR) binding kinetics, and ultimately,
Fc:FcR-mediated effector function.
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Colored lines represents novel amino acid changes in the constant
regions of these Ig genes. This data demonstrates that there is more
variance in select Ig constant region genes than previously believed,
with some amino acids varying in almost all of the individuals.
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Hypothesis

Artificially generated and naturally occurring Ig
allotypes mediate variability in Fc effector
function, and impact overall protective immunity.
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A single-nucleotide polymorphism
(SNP) refers to a change or
substitution in a single nucleotide. It
is categorized as ‘non-synonymous’ if
the nucleotide change leads to a
change in the resulting amino acid.
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1. Genomic: Use next-generation sequencing to assess
natural constant region variance within different Ig
isotypes in 41 individuals of diverse ethnic
background.
2. Molecular: Engineer existing therapeutic
monoclonal antibodies (tmAb) with specific mutations
at sites important for FcR binding. To achieve this, we
will use CRISPR/Cas9 to introduce the wanted
mutation into plasmid DNA that encodes the tmAb
proteins.
3. Biochemical: Utilize Localized Surface Plasmon
Resonance (LSPR) to quantify Fc:FcR binding kinetics
in natural and artificial Ig allotypes.
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Ig Fc’s mediate immune
effector function by binding
to FcR’s expressed on the
surface of various
leukocytes. For example,
Natural Killer cells – a cell
type of the innate immune
system – express an Fc
receptor that binds the Fc
of IgG, which leads to the
NK cell releasing cytotoxic
proteins that kill infected
cells or tumors.

Experimental Approach

Future Direction
We have mapped and characterized naturally occurring
non-synonymous mutations across all Ig isotypes. Next,
we will assess the impact of selective Fc mutations on
Fc:FcR binding kinetics and determine if this modulates
protective immunity overall using cell-based assays.
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