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Internship description
This position will be based in Lisa Westerberg’s group at Karolinska Institutet, Stockholm,
Sweden.
Lisa Westerberg’s group focuses on primary immunodeficiencies caused by mutations in actin
cytoskeleton regulators such as the Wiskott-Aldrich syndrome protein (WASP) and
Megakaryoblastic leukemia 1 (MKL1). The spatio-temporal activation of the immune system
is essential for the efficient immune response and relies on actin cytoskeleton dynamics. The
actin cytoskeleton is composed of actin filaments (F-actin) that are generated from the
polymerisation of actin monomers (G-actin). Hundreds of proteins tightly regulate the
polymerisation and depolymerisation of G-actin into F-actin. While WASp induces the
formation of branched actin filaments, MKL1 senses cytoplasmic level of globular actin (Gactin). When actin polymerisation is stimulated, cytoplasmic G-actin level decreases and MKL1
is retained in the nucleus where it binds Serum Response Factor (SRF) to regulate the
transcription of actin and actin-related genes.
It has recently been shown that a nonsense mutation in the MKL1 gene resulted in a loss of
polymerised actin and impaired immune function in patient immune cells. These results
highlight the importance of MKL1 in regulating the immune cytoskeleton and function.
The student will be involved in an on-going project aiming at studying the effect of mutations
in WASp and MKL1 on the actin cytoskeleton of immune cells and will focus on Natural Killer
cells and Cytotoxic T lymphocytes. The student will use genetically modify cell lines and
primary cells and assess the impact of the mutations on the actin cytoskeleton and function of
the cells by time-lapse microscopy, confocal microscopy, super-resolution microscopy and
flow cytometry.
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