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MOLECULAR PIXELATION (MPX) UNCOVERS
LARGE-SCALE CHANGES IN THE MEMBRANE
PROTEIN ARCHITECTURE OF ACTIVATED T CELLS

T cell activation is traditionally measured through the detection of cytokine production or the rY _?
expression of activation markers including CD69 and CD25. In this study, we harness the ATy
high multiplexing capability and the spatial resolving power of the new technology, Molecular
Pixelation (MPX), to show that T cell activation is associated with not only large-scale alterations
in protein abundance levels, but also with profound re-organization of membrane proteins.
Importantly, this protein re-organization is seen only in a fraction of cells and is not correlated
with the expression level, demonstrating how spatial protein analysis can be used for deeper
phenotyping and improved characterization of cellular states.
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protein abundance, clustering and colocalization.

MPX IDENTIFIES ACTIVATION-INDUCED
CHANGES IN SURFACE PROTEIN ABUNDANCE
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The 80-plex Human Immunology Panel | enables
the identification of major cell types found in
human PBMCs.
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More than 30 of the panel markers are
expressed in T cells. PHA-activation
induces changes in the abundance levels
of a large number of these proteins,
including increased expression of
activation markers CD69, CD71, CD38
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Protein-protein colocalization can have drastic
effects on cellular function. Using the MPX
colocalization score, we investigated which
proteins colocalize in activated T cells. As an
example, we observed a positive colocalization
between two GPl-coupled proteins, CD55 and
CDA48, both previously shown to associate with
lipid rafts.

MULTIPROTEIN COLOCALIZATION NETWORKS

® THE MPX COLOCALIZATION SCORE REVEALS
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Using Airyscanning super-
resolution microscopy, we
found that CD55 and CD48
colocalized in nanoclusters.
Meanwhile, the control
marker CD7 was uniformly
distributed on the T cell
surface.
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MPX 3D cell visualization highlights how activated T cells present large

SUMMARY

«MPX can be efficiently applied to examine immune cell
states, including T cell activation

e The 80-plex panel allows cell type characterization,

and more than 30 markers display differential abundance
levels in activated compared to resting T cells

e MPX demonstrates the existence of a distinct
T cell state presenting clustered CD82
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3D confocal microscopy
confirmed the observed
activation-induced
clustering of CD82.

e MPX unravels multi-protein colocalization networks,
including the enrichment of CD55 and CD48 in
nanoclusters at the surface of activated T cells

By simultaneously mapping the abundance and spatial
organization of membrane proteins in single cells, MPX
offers a unique angle to study the complex phenotypes of
immune cells




