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(Neo)-epitope selection
guided by in-vitro peptide-MHC binding assay

Characterizing antigen -specific T cells
in limited samples

What is Sanquin



Sanquinis the blood supply 
organization ,  with a research
institute and products and services for 
plasma medicines, diagnostics and
reagents . 
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Diagnostic Services

Blood Bank
Research

Plasma Products

Center of Excellence for Blood and Immunology

Non-for-profit foundation, organized for public tasks and holding with Ltds

2791 employees, HQ in Amsterdam, The Netherlands

Reagents



In vitro guided
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Relevant Epitope
Selection



Common aspects neo-epitope identification
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Presence of altered 
peptides in tumor cells:

ÅDNA/RNA Seq
ÅTumor versusHealthy
ÅSplicing variants
ÅViral 

ÅRNA expression levels
ÅPost-transcriptional 

modification

Peptide presentation on cell

In silico predicted / measured
ÅPeptide processing
ÅPeptide -MHCbinding/stability

Mass-spectrometry
peptide elution & identification

Other Immuno -biology aspects for immunogenicity
Stimulation, Tolerance, Exhaustion

ÅWT-neo peptide differences 
ÅpMHC-TCRbinding

Å Immunologic history
ÅMicro-environment



Common neo-epitope selection process
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Image: Gfelleret al, 2016, OncoImmunology

Top % binders
or cut off at 
50 nM, 150 nMor 500 nM

10-30 % 
immunogenic



In vitro measured peptide MHC binding versus in silico prediction
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In vitro assay for high-throughput peptide-MHC binding
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Stable HLA class I

complex with

photolabile epitope

UV 366 nm
Rescue

peptide 

Empty complex disintegrates

Stabilization

Detect stable

complexes (ELISA)

Peptide is essentialfor stabilityof HLA class I monomer

measured 

peptide-MHC binding

Patented in Europe, US and other regions



Measured in vitro binding of (modified) peptidesto HLA class I
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Å High-throughput

Å Fast (< 1 day) 

Å Modification 
compatible



Ranking by in vitro binding improves selection of immunogenicepitopes
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In top 17: all immunogenicpeptides

In top 50: all immunogenicpeptides

HLA-B*27:05
54 peptides

HCV

Collaboration: JörgTimm, Instituteof Virology, Essen



Ranking by in vitro binding / stability improves selection of 
immunogenicneo-epitopes
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Data from Stronenet al, Science, 2016

Remark: # of immunogenic peptides included IF 
only top 10 peptides would have been selected:

Patient1 Patient 2

Based on in silico:  3/5 2/6

Basedon measured:  5/5 5/6

Sanquins in vitro binding assay 


