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Abstract

Assay platforms

Most therapeutic proteins are, to a variable extent, immunogenic. When developing protein therapeutics, a strong emphasis is placed on the development of a risk assessment plan related to expected
and observed immunogenicity. This risk assessment plan should be developed as early as possible in
the drug development cycle: gaining insight into the expected immunogenicity prior to the first dosing
of the drug in humans would be the ideal situation to reduce the rate of drug attrition during clinical
development.
Non clinical immunogenicity assessment can be done by in vivo, in silico and in vitro tools or a combination of. Lonza’s integrated immunogenicity service addresses the challenge of T-cell epitope driven
immunogenicity through prediction, characterization and detection of drug-induced immune responses. Algonomics Epibase™ is a patented, award-winning in silico T-cell epitope screening platform that
analyses and predicts the potential immunogenicity of protein leads. Algonomics Epibase IV™ evaluates
immunogenicity potential of therapeutics by directly measuring T and B-cell responses in human population using PBMCs. Up-to-date, in vitro cellular assays are the closest one can get to address immunogenicity in human prior to the first clinical application.
As shown by the VB6-845® and ABD case studies, combined in silico and in vitro testing provides a cost
effective and rapid solution to further reducing or avoiding potential immunogenicity risk of therapeutic
protein and facilitates the selection of the best leads.
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Case study I – Affibody
Epibase™ screening
 In silico T cell epitope mapping and ranking of 131 ABD (Albumin Binding Domain) variants,
selected based on their affinity, stability and predicted immunogenicity
 Rational selection of best candidates for in vitro testing
Epibase™ in vitro testing
 Compare the immunogenic potential of wild type ABD and variants based on:
 Number of responsive donors
 Mean SI over the population
 Relative response

Epibase™ V2: in silico epitope prediction
 Model preparation: Identify templates from HLA subtypes of known 3-D structure that are at least
50% identical to given HLA subtype. Build a 3-D structure in silico.
 Run the proprietary FASTER algorithm: Select relevant part of the HLA molecule and include
the flexibility of side chains. (EP 1226528, Proteins, 2002)
 Epibase™ V2 was developed by using a statistical layer on top of the structural layer of V1.
 Determine binding affinity: use interaction energy and solvent model. (Proteins, 2005)
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Schematic representation of a super-position of four different binding grooves of MHC Class I molecules with binding peptides. The
backbone conformations of the individual peptides are represented
as colored ribbons. The location of the principal binding pockets is
indicated for pockets A to F.

Overview MHC Class II allotypes covered by EpibaseTM
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Proposed changes
 19 mutations (11 in VH and 8 in VL) removed critical epitopes or decreased the affinity of
remaining epitopes
 14 out of 19 mutations (10 in VH and 4 in VL) retained expression and affinity for EpCAM:
74% success rate
Binding affinity
 De-immunized Fab has a similar binding affinity as the wild type Fab
De-Fab		 KD = 1.31 x 10-9
WT			 KD = 1.56 x 10-9
Population
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* significantly different when compared to buffer alone

Epibase™ de-immunization
 VB6-845® = anti EpCAM recombinant immunotoxin
 Screening for T cell epitopes using Epibase™
 Antibody structure modelling
 Substitutions to eliminate T cell epitopes based on structure integrity

In vitro testing: # positive donors (53 tested)

PBMC isolation

KLH

Case study II – Viventia Biotechnologies Inc., de-immunization VB6-845
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Epibase™ in vitro testing

Epibase™ in vitro: Immunogenicity assays

blood collection

No significant immunogenicity
was detected with ABD094.
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 In silico mapping provides a cost effective and rapid solution to further reducing or avoiding
immunogenicity risk of therapeutic proteins
 Confirmation and comparison of immunogenic responses by use of PBMC-based in vitro assays
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De-immunized Fab shows a substantial and significant reduction in its ability to raise T cell responses.

