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When T cells remember: the role of nuclear 
mechanics in density-induced immunomodulation

3)  Confinement levels during T cell training alter nuclear morphology

Diz-Muñoz lab

1) Background information
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T cells become proteolytic in high-density ECM.
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Aim: Understand the nuclear basis of mechanical memory in T cell immunomodulation.

2)  Confinement induced proteolysis persists in T cells
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Dense ECM confinement triggers the formation of 
tunnels by T cells over time
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Confinement triggers T cells to become 
protolytic.
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4)  High density ECM triggers nuclear stiffening

5) Perspectives
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Brillouin microscopy extracts a sample's elasticity and viscosity from 
the spectrum of scattered light.

Inspire by https://www.prevedel.embl.de
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T cells exhibit a mechanical memory of confinement-indiced tunnel formation.

Preliminary data suggest confinement in dense ECM triggers nuclear 
stiffening and an increase in nuclear viscosity.
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T cells trained in high-density collagen networks display a sustained increase in nuclear 
deformation compared to low-density trained cells.
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Inter-donor variability is observed across 
conditions; additional donors are required to 

consolidate these findings.
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Validate and expand Brillouin measurements to track nuclear mechanics throughout training 
and memory phases
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Extend nuclear morphometric analysis to 3D to capture 
full nuclear shape changes

Nuclear mechanosensing

Characterise nuclear mechanosensing and mechanotransduction 
proteins (e.g. lamins, cPLA2) during training and memory to 
determine their role in the establishment of mechanical memory
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