Rapid generation of new specificity MHC tetramers for the detection of antigen-specific T cells

using a novel peptide exchange tetramer kit that allows for quantification of peptide exchange
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INTRODUCTION

@ Major histocompatibility complex (MHC)-encoded glycoproteins bind peptide antigens through non-
covalent interactions to generate complexes that are displayed on the surface of antigen-presenting cells
for recognition by T cells. Peptide-binding site occupancy is necessary for stable assembly of newly
synthesized MHC proteins and export from the endoplasmic reticulum. During this stage, peptides
produced in the cytosol compete for binding to MHC molecules, resulting in extensive peptide exchanges.

Using this principle of peptide exchange, we have developed a kit for the generation of new specificity
MHC tetramers, whereby a peptide of interest and a proprietary peptide exchange factor is incubated with
a fluorescently labeled “QuickSwitch™?” tetramer containing a special exiting peptide. While alternate
methodologies rely on UV cleavage of exiting peptide on monomeric MHC complexes and a subsequent
lengthy tetramerization procedure, the QuickSwitch™ Tetramer Kit produces tetramers ready for cell

staining to detect antigen-specific T cells in just four hours.

The efficiency of peptide exchange can be quantified using a novel flow cytometry-based sandwich
immunoassay, QuickSwitch™ Quant, using magnetic beads conjugated with an anti-HLA-A,B,C antibody

for tetramer capture and a FITC conjugated antibody reacting against the exiting peptide.
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New specificity tetramer generation with QuickSwitch™
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RESULTS

Figure 1. HLA-A*02:01 QuickSwitch™ Quant is reproducible

Figure 5. HLA-A*02:01 QuickSwitch™ tetramers detect

similar percentages of low and high affinity antigen-specific

responses in PBMCs as classically folded tetramers
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along with CD8-FITC (clone RPA-T8; 1 ul/test) for 30 minutes at room
temperature.

Cells were washed in 1.5 ml/tube cell staining buffer and resuspended in
0.1% PFA.

Approximately 25,000 lymphocyte events were acquired on a 3 laser/10 color
Gallios flow cytometer and analyzed using Kaluza 1.5a.

Flow Cytometry

nalysis ® QuickSwitch™ Quant can be used to assess peptide exchange to verify that functional tetramers have been

generated prior to cell staining. HLA-A*02:01 QuickSwitch™ tetramer was incubated for 4 hours with peptides at a
final of 20 uM (A) or 10 uM (B) in the presence of peptide exchange factor. Peptide exchange correlated with the
theoretical peptide affinity of each peptide towards HLA-A*02:01.
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CD3-PC5 and anti CD8-FITC (clone SFCI21Thy2D3; diluted 1/20) for 30 minutes at

Figure 3. HLA-A*02:01 QuickSwitch™ tetramers detect rare EBV responses in blood
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® Whole blood (200 pl) was incubated in flow tubes with 0.25 ug of tetramer along with directly labeled antibodies to
CDA45, CD3, and CD8 for 30 minutes at room temperature, protected from light.

® Red blood cells were lysed (VersalLyse supplemented with 0.2% PFA; 1 ml/tube) for 20 minutes/dark at room
temperature. Samples were pelleted, washed with 1.5 ml staining buffer, and resuspended in 0.1% PFA.

e Approximately 100,000 lymphocyte events were acquired on a 3 laser/10 color Gallios flow cytometer and analyzed
using Kaluza 1.5a.
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® A peptide exchange calculation sheet downloadable from the MBL International website is used to
readily calculate peptide exchange rates based on MFI values

Figure 4. H-2 Kb QuickSwitch™ tetramers detect OVA-specific T cells in OT-l mice
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