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Figure 1. Schematic illustration of the measure-

ment principle. Cells cultured on gold-film
electrodes are stimulated with photochromic
molecules, such as cAMP derivatives. Light-

induced conformational changes in these molecules
modulate cellular signaling, leading to alterations in
cell shape that are detected as changes in the
impedance signal.
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Decoding the spatiotemporal dynamics of
G protein—coupled receptor (GPCR)
signaling remains a major challenge in cell
biology. Classical pharmacological
approaches often fail to capture the
reversible and dynamic nature of these
pathways. To overcome this, we employed
photoresponsive molecules as optical
triggers in combination with impedance-
based readouts. At the receptor level,
photoswitchable ligands for the neuro-
peptide Y4 receptor enabled precise, light-
controlled GPCR activation. [1]

A novel two-electrode ECIS configuration
further allowed localized stimulation within
a single well and simultaneous monitoring
of cellular responses. Downstream in the
same pathway, photochromic derivatives
of cyclic adenosine monophosphate
(cAMP) were synthesized to directly mo-
dulate a key second messenger and
assess its role in shaping signaling output.
[2].

These optically controllable molecules,
combined with real-time impedance mea-
surements, provide unprecedented tempo-
ral and spatial resolution for dissecting
GPCR-mediated signal transduction.
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