A Nanoscale Bead-Based Platform
the Generation of Melanoma-Spec

CD8+ T Cells

Carl Haupt
University of Queensland-Ochsner School of Medicine
Johns Hopkins University
Medical University of South Carolina

for
ific



Immunotherapy Technologies

Reinfusion

Isolation

Isolation

l'b.
/-\ b Ioadlng ®

@@@@@“‘:ﬁ:ﬂ:‘x‘ *‘ *_‘

T cell
engineermg

Injection

TRENDS in Biotechnology

Volume 32, Issue 9, September 2014
Pages 456-465




Antigen Presentation

Antigen Presenting Cell

MHC class | CD8

molecule

T cell receptor

(aB TCR)

CD3e CD36
Zeta chain

CD3e CD36 \

Zeta chain

CD8+ T Cell

Adapted from Bio-Rad
An Overview of T Cell Receptors



Enrichment and Expansion

CD8+ T Cells + Nano-aAPC
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Signal 1 Only Tetramer Nanoparticle Design

Iron-Dextran Signall Signal 2 °,° oy
Nanoparticle MHC-Ig CD28
(50-100 nm) Dimer  Antibody

Signal 1
MHC
Tetramer

* Increase avidity
* Decrease non-specific interaction




MART-1 Pilot Experiment

* Healthy donor (80mL whole blood)
e Tetramer nanobead enrichment

* Soluble anti-CD28

* Conditioned media (cytokines)

* Re-stimulate every 7 days

Whole blood = PBMC Isolation = CD8+ Isolation = Enrichment + Expansion



Flow Cytometry
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MART-1

Bead-Based Signal 1
Soluble Signal 2
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Intracellular Cytokine Staining
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http://www.immunecarta.com/en/immune-monitoring-services-technology/functional-profiling.html
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CD3/CD28 aAPC

In vivo

Resting T cell _ Activated T cell

Dendritic
cell

Dynabeads® activation

Baad Anti-CD28 Resting T Ce"___ ... Activated T cell

LSl e

Anti-CD3

https://www.thermofisher.com/order/catalog/product/11161D



Day 0 Memory Phenotype
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Conclusions Future Directions

Bead-bound tetramer enriches cells of e Varysignal 2

interest * Optimize cytokines
Bead-bound tetramer is stimulatory and * Go for rare antigens!
mediates robust expansion e Expand CD3+ and PBMC

Expanded cells are polyfunctional
Nanoscale CD3/CD28 beads are
effective for CD8+ T cell expansion
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