Engineering yeast-based biosensors
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Abstract

Most of in vitro diagnostic tests are performed in laboratory-based settings that require
multi-step protocols and complex sample processing. On the other hand, there is a need
for portable biosensor devices that can be used by non-specialists to make measurements at
home or in remote locations (1). Portable and user-friendly biosensors could help prevent
diseases and their spread, reduce mortality rates and also improve quality of life of patients
with progressive illness (2).

Whole-cell biosensors utilizing microorganisms could address and overcome many of the con-
cerns raised by other conventional methods, because they are usually cheap and easy to main-
tain while offering a sensitive and sophisticated response to the presence of specific molecules
in a sample (3). Yeast biosensors are of particular interest: they are robust, can perform
high-specificity biosensing, and can host synthetic signaling pathways from prokaryotic to
mammalian system, widening the range of possible biosensing applications (4, 5). Our aim is
to engineer modular yeast biosensors that can be reprogrammed and tuned across different
layers from ligand detection to signal transduction and output. As a proof-of-concept, we
are developing modular yeast-based biosensors using G-Protein Coupled Receptors (GPCRs).
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