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Introduction  

The adenosine A1 receptor (A1R) is highly expressed in the brain, spinal cord, and adipose 

tissue1. The role of A1R in tumor development is not well characterized yet, but it has been 

detected to be over-expressed in various cancer cell lines2. Additionally, the activation of A1R 

has been reported to show both anti- and pro-tumoral effects in cancer development2. 

A series of A1R mutations have been found in many human cancers, which are located in the 

7-transmembrane, intracellular loops, extracellular loops, or C-terminus of the receptor (Van 

Westen, G. J. P., (2016). Unpublished data. STW Veni project: 14410). These mutations 

might disturb the equilibrium of the receptor’s activation states either causing an increase in 

activation (constitutively active mutants, CAMs) or a decrease in basal activity (constitutively 

inactive mutants, CIMs). As previous studies from our department have indicated that some 

residues are essential in receptor activation3, we wish to explore the link between receptor 

(in)activation and cancer-related mutations of the A1R. In this study, we have focused on the 

mutations located outside of the 7-transmembrane domain. 

Methods   

In this study the yeast strain MMY24 is used, containing a chimeric Gpa1 G protein of which 

the last 5 amino acids have been transplanted by those of a mammalian Gαi3 protein 4. This 

modification allows human GPCRs to couple to the yeast pheromone pathway and activate 

transcription of the reporter genes HIS3 and LacZ 3. As a result, yeast growth is used as a 

read-out parameter for receptor activation. 

Results / Conclusions  

Concentration-growth curves were obtained with a reference A1R full agonist, N6-

cyclopentyladenosine (CPA), for 12 mutant receptors and compared to the wild-type receptor. 

For mutations located at the extracellular loop, we found that the levels of constitutive activity 

of the receptor decreased (i.e. CIM) and agonist potency decreased as well. Moreover,  the 

maximal effect of the agonist on the mutant A1R receptors were similar to the wild-type 

receptor, except for mutant receptor E170G45.51. This receptor showed a complete loss of 

activation. With regard to mutants located in the intracellular loops of the receptor, we found 

an increased constitutive activity (i.e. CAM) and potency for CPA for mutants L211R5.69 and 

V215LIL3. In contrast, mutant receptor L113F34.51 showed a decrease in potency and efficacy 

for CPA. Lastly, mutations identified on the C-terminus did not significantly influence the 

pharmacological function of the receptor. 

In conclusion, the yeast system is suitable for the investigation of A1R activation. Several 

potential CAMs, CIMs and mutants with complete loss of activation have been identified. The 

results obtained from this study will enrich the insight of A1R receptor structure and the 

function of its mutations in cancer. Ultimately, this may eventually provide potential precision 

medicine in cancer treatment. 
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