Abstrakt (anglicky)

G-protein-coupled receptors (GPCRs) form a large family of membrane receptors that
regulate essential physiological processes due to their pivotal role in cellular signaling.
One of the GPCRs is the sphingosine-1-phosphate receptor (S1PR1) which regulates
numerous cellular processes within the vascular and immune systems. S1PR1 plays a
role in the development and maintenance of blood vessel integrity and is crucial for the
migration of lymphocytes from lymph nodes into lymphatic circulation. For instance, due
to its role in T-cell migration, S1PR1 represents an attractive target for the treatment of
autoimmune diseases. Despite the importance of S1PR1, reliable sensors for studying its

activity are not available.

Genetically encoded fluorescent sensors based on circularly permuted GFP (cpGFP)
offer an innovative approach to monitoring GPCR activity. CpGFP fluorescence changes
depending on the activation and conformational changes of the given GPCR, enabling
intensiometric measurements of GPCR activity. These sensors allow for non-invasive

tracking of receptor conformational changes during activation.

Our goal was to design and develop a fluorescent sensor specific to SIPR1 using
molecular biology techniques. In the subsequent validation phase, we tested the
responsiveness of this sensor to various S1PR1 ligands. In the end, we successfully

engineered a functional sensor of S1PR1.



