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Step by step process flow
EpiMatrix for determining HLA binding potential 
GLOBAL analysis

ClustiMer for identifying T cell epitope clusters 
REGIONAL analysis 

Basic Homology analysis

 A prerequisite for T cell activation

 Cross-reference each cluster against GenBank and IEDB

 Downgrade immunogenic potential of clusters based on human 
homology

 Potential targets for deimmunization

Tregitope Identification accounts for validated 
regulatory epitopes
 Evaluation of regulatory potential

JanusMatrix for assessing cross-conservation 
with self

Clinical Contextual Analysis
 Consider other risk factors including process development related 

quality attributes and patient associated factors.

HLA Binding Likelihood

Normalized immunogenicity scores 
allow protein immunogenicity to be ranked

Total T cell epitope content = 
Predicted immunogenic potential

Global Analysis Regional Analysis
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EpiMatrix
Identify & Quantify HLA Ligands Adjust for the Humanness of epitopes

JanusMatrix & Tregitope -Adjustment

Evaluation of Immunogenic Potential

Bringing the concepts togetherFrame  
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HLA Binding Likelihood

Tregitopes : Regulatory T cell epitopes
• In Fc and Fab (framework) 
• Bind multiple HLA alleles
• Are highly conserved in IgG
• Are correlated with low immunogenicity
• May be present in other self proteins

Expanded view of 
one 9-mer frame 

listing the proteins 
with cross-

conserved TCR 
facing residues 
and potential to 

HLA alleles.  

Clinical context questionnaire to 
aid the interpretation of the 

ISPRI-generated data through 
the lens of the indication, 

mechanism of action, and other 
important considerations. 

Teff epitopes - Tregitopes = 
More accurate assessment of predicted 

immunogenic potential 

Tregitope

Mature 
APC

T regT eff

ISPRI contains a secure copy of the Immune Epitope Database (IEDB) of 
previously published HLA ligands and T cell epitopes.Results of T cell 

assays, MHC binding assays, and ligand elution studies are summarized.

Alignment to published epitopes IEDB

More than a Score

Applying
Human Intelligence

ISPRI platform’s Quadrant Plot 
A visual framework for comparing the 
immunogenic potential of therapeutic 
candidates.

MAPPs and ISPRI both identified several non-tolerogenic epitopes that could have contributed to 
the immunogenicity in the SC dosed patients. 

Eight regions were identified through MAPPS that
correspond to peptides naturally processed and
presented by antigen-presenting cells from the AMG
212 molecule.

The ISPRI toolkit predicted several non-
tolerant T cell epitopes that were well-

aligned (5/8) to the published MAPPs eluted 
peptides.

2/3 remaining eluted peptides (#1&2) were 
only eluted by 1-2 donors, indicating that they 
are highly HLA-restricted and not expected to 
be promiscuous T cell epitopes. 
The third (#5) failed to confer T cell reactivity 
in the restimulated T cell line assay.

As biologics become more complex, immunogenicity remains a critical concern—
even for therapies constructed from fully human sequences. Evaluating
immunogenicity risk is essential in preclinical development and for regulatory
review, as immune responses can reduce efficacy or cause adverse effects.

EpiVax has developed and applied an in silico platform, ISPRI (Interactive
Screening and Protein Re-engineering Interface), to evaluate the immunogenic
potential of biologics, such as bispecific T cell engagers (BiTEs). ISPRI rapidly
identifies regions of immunogenic or tolerogenic potential based on T cell epitope
content. Here, we applied ISPRI to Amgen’s Pasotuxizumab molecule (AMG 212)
to identify and visualize T cell epitope content, assess potential regulatory T cell
involvement, and demonstrate ISPRI’s utility in early immunogenicity risk
assessment for next-generation therapies.

Product Attributes 
AA Sequence
Target
Mechanism of Action
Foreignness
Structure
Post-translational modifications
Aggregation
Impurities
Formulation

Treatment
Dose
Route
Frequency
Duration

Patient
Genetic Background
HLA
Disease/Immune history
Co-medication

Factors contributing to immunogenicity: 

This two-dimensional visualization helps 
categorize candidates by risk level, 

enabling rapid, comparative assessment 
across a panel of molecules or constructs.

Sequence Analysis
Retrospective 

analysis of full-length 
AMG 212 using ISPRI 

platform tools

Domain 
Segmentation

AMG 212 divided into 
four domains: PSMA-
binding (heavy/light) 

and CD3-binding 
(heavy/light).

Epitope Scanning 
with EpiMatrix

Parsed into 
overlapping 9-mers 

and assessed for HLA 
Class II binding

Epitope Cluster 
Identification with 

ClustiMer
Identified 10 regions 
enriched with T cell 

epitopes.

Epitope Mapping
Visual maps 

generated to display 
epitope distribution 

and cluster 
localization.

Immune Tolerance 
Evaluation with 

JanusMatrix
Assessed cross-

conservation with 
human proteome

AMG 212 EpiMatrix Epitope Map  AMG 212 MAPPS Peptides

Black boxes correspond to peptide clusters 
identified by ClustiMer

The different color bars mapped onto each of the rows denote the
location and length of the distinct sequence regions #1-5, #8, 8.5 and 11.Regulatory T cell epitope 9-mer

Z-scores denote HLA 
binding likelihood

EpiMatrix Epitope Maps with ClustiMer defined clusters 
(left) are compared to the MAPPs eluted peptide data 

reported by Penny et al. (right). 

ClustiMer-defined and reported MAPPs eluted peptides 
were scored with EpiMatrix and JanusMatrix and plotted 
on the Immunogenicity Quadrant Plot to determine the 

relative immunogenic risk

ClustiMer
Identifies T cell epitope 
clusters—short 
sequences likely to bind 
multiple HLA alleles—that 
can trigger strong immune 
responses even in 
proteins with low overall 
epitope content
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AA sequence 
Frame Start: 

T cell Epitope 
Clusters

Global Analysis Regional Analysis


