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Multi-tissue cell sensors based on the expression of bitter taste
receptors and their application
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Abstract: The TAS2Rs in extra-oral tissues may become a potential therapeutic target in the treatment of related diseases. In this study,
cells expressing of TAS2Rs are used as sensitive elements. According to their physiological characteristics and coupling with different
sensors, the heterotopic expression of taste receptors and their application in personalized drug screening are explored. The personalized
drug screening platform for different disease models is established. Firstly, based on the electric cell-subsirate impedance sensing
(ECIS) and the endogenous T2R38 receptor expressing Caco2 cells, a drug screening platform for isothiocyanates is developed. The
EC50 of phenylthiourea is calculated as 157.6 wM. Secondly, combined with the microelectrode array (MEA) detection system, the
inhibitory effects of diphenidol (5~ 160 pM) and salicin (0.001 ~ 100 wM) on the contraction of cardiomyocytes are investigated.
Furthermore, based on three-dimensional airway smooth muscle cells (ASMCs) array and the gel imaging system, the diastolic effect of
tangeretin (20 pM) on airway smooth muscle cells is explored.
Keywords : cell-based biosensor; bitter taste receptors; Caco2 cells; cardiomyocytes; airway smooth muscle cells; personalized drug

screening
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Fig. 1 The established bioelectronic tongue based on
the Caco2 cells and the ECIS sensor
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Fig. 2 The established bioelectronic tongue based

on cardiomyocytes and microelectrode array
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1 000 r/min AR 5.0 5 min JE B IS, AR S
TWRAT BB, 2R PAE T25 533, R ik 31 80%
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Fig.3 The result of quantitative detection of PTC by the
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(a) Calcium response of Caco2 cells induced by 20 uM brassinin
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Fig. 4 Results of the stimulation of brassinin
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(a) Calcium response of Caco?2 cells induced by 20 uM sulforaphane
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Fig.5 The stimulation results of sulforaphane
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Fig. 6 Potential signal of cardiomyocytes stimulated

by five taste substances
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(a) Calcium imaging of cardiomyocytes
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Fig. 7 Effect of diphenidol and salicin on

cardiomyocytes contraction
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