
  

Nanoparticle design principles for targeting nanoclusters 
of T cell receptors.

Louis Richez
Quantitative Life Sciences, McGill University

Affinity

High Low

RadiusValence

TCR

T Cell

Nanocluster

NP

pMHC

Introduction
Nanoparticles coated with pMHC molecules can 
directly reprogram T Cells by engaging their 
surface T Cell Receptors [1].

Nanoclusters of TCRs distinguish mature from 
naive T cells. Certain therapies require targeting 
specific T cell subpopulations [2].
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Methods
Numerical Monte Carlo simulations of the cell surface 
combined with a thermodynamic model of NP binding. 
Avidity measures the strength of the NP interaction [3]. 
It depends on ligand affinity (K), valence (k) and the 
number of receptors (n

R
).

The fraction of occupied sites is given by the avidity and 
the NP concentration in solution (ρ).
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Future Work
Implications of NP design for T-
cell activation by incorporating 
a kinetic proofreading model.

Validate with experimental 
IFNg dose-response curves.
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