Microvilli in T cell activation
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The adaptive immune system relies heavily on T cells to mount an eﬀective immune response.
Researchers have found that microvilli found on resting T cells are important in the activation of these
cells.
Antigens are presented to T cells by antigen presenting cells. The antigens are presented as peptides
in complex with an MHC molecule. Once this complex has made contact with the T cell, the T cell is
activated. This leads to immune eﬀects such as cytokine production, cytotoxic activity and
diﬀerentiation of the T cells.
Microvilli are actin ﬁlaments which form ﬁnger-like structures on the surface of cells. They contain
adhesion proteins such as L-Selectin on the tip of their structure. Microvilli found on intestinal cells are
usually very uniform, however, microvilli on immune cells such as T cells have been shown to be very
ﬂexible and not all of them are the same.
Before this study, little was known about the role of microvilli in the activation of T cells. This led
researchers from Weizmann Institute of Science, Israel, to study how microvilli and T-cell receptors
(TCRs) were spatially related. To do this they developed a novel super-resolution microscopy
technique which allowed them to observe how TCRs and microvilli were interacting in 3-dimensions.
The researchers showed that the microvilli on T cells did have L-Selectin as expected but surprisingly,
they also found TCR molecule clusters at the tip of microvilli in resting T cells. The TCR clusters were
all microvilli dependent and were present prior to T cell activation.
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This implies that the microvilli may be having a role in T cell activation. The microvilli may be acting
as antigen sensors and may also act as a barrier against non-speciﬁc proteins once the T cells have
bound to their antigen of interest.
Journal article: Jung et al. 2016.Three-dimensional localization of T-cell receptors in relation to
microvilli using a combination of superresolution microscopies. PNAS
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