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* Imaging natural killer cell surveillance

e Super-resolution imaging of f-actin
organisation at NK cell synapses



Natural killer cells
and T cells can
readily kill tumour cells




Natural killer cell mmune synapse
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The immune synapse
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Lenalidomide (Revlimid) increases immune
synapse formation between NK cells and mantle
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Microtweezers and confocal microscopy

Artificial activating Image reconstruction
substrates from confocal z-stack

Microscope focal plane

Microscope objective

Microtweezers & confocal
microscopy

Resolutionimproved by x5

Speed increased 10-100 fold




T cell synapses: distinct clusters of LAT and SLP  -76
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Purbhoo MA et al. Science Signal. 2010;121:ra36.



LAT and SLP -76 Dynamics




Optical Tweezers for
high resolution imaging

Resolution improved by x5
Speed increased by 10-100 fold NKG2D-GFP




Microclusters at NK cell synapses
assemble into rings through which secretion occurs

HKG2D-GFP Lysotracker




How do lytic granules pass through the
actin mesh that underlies cell membranes?

e Actinis cleared from the centre of the synapse




Structured lllumination Microscopy (OMX)
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Actin Organisation at the Immune Synpase
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Organisation of Actin Mesh
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Determination of lytic granule size
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Granule penetrable areas
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Two colour 3D super-resolution imaging to
simultaneously image f-actin and perforrin

MICA-Fc + ICAM-1 MICA-Fc




Granules polarize to predicted
penetrable areas
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Periodicity in actin structure defines
secretory domains
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Summary

« Signalling microclusters of NKG2D organize
around a central secretory domain

e Cortical actin Is not cleared from the centre of
the NK cell synapse

« Periodicity of cortical actin opens up in the
central synapse, where lytic granules dock



The immune synapse
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The kinetic -segregation model
for receptor triggering
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Modifying the extracellular-domain size of

NK ligands
MICA (activating ligand of NKG2D) HLA-C (inhibiting ligand of KIR )
MICA MICA- MICA- MICA- HLA HLA- HLA- HLA-
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Colocalization requires matched protein sizes
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Importance of matched size
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Optimal inhibition requires matched sizes
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Colocalization of MICAand HLA -Cw6
requires matching size
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Conclusions

* Elongation of NK cell ligands abrogates their
ability to trigger receptor-signaling

e Synaptic location of proteins can be
determined by their size

« Optimal signal integration of inhibitory and
activatory receptors requires matching
receptor/ligand dimensions



Summary

* The cortical actin mesh opens up for lytic
granule secretion

« Activating and inhibitory ligand sizes are critical
for NK synapse organisation and signal
Integration

* Drugs, e.g. lenalidomide, could act by
Influencing the supramolecular dynamics at
synapses
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