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Supplementary Figure S1 Normalized value of the cell-surface expression of the Rho-tagged ORs 

and each mutants.  

Refer to the Geometric mean value calculated by FlowJo software, the values of OR mutants were 

used as the wild type (=1).  

  



 
 

Supplementary Figure S2 Cell-surface expression of the Rho-tagged RTP independent ORs and 

each mutants.  

Each mutant was transfected into HEK293T cells, and the cell surface expression level was measured. 

X-axis: PE fluorescence, Y-axis: cell number.  

  



 

Supplementary Figure S3 Cell-surface expression of the Rho-tagged RTP dependent ORs and 

each mutants.  

Each mutant was transfected into HEK293T cells, and the cell surface expression level was measured. 

X-axis: PE fluorescence, Y-axis: cell number.  

  



 

Supplementary Figure S4 Comparison of amino acid sequences of Ofr544 and its homologues 

Amino acid sequences of mouse Olfr544 from 9 species were aligned by ClustalW. The position of 

D115BW3.39 was marked as yellow. 

  



 

Supplementary Figure S5 Analysis of Olfr544 D115BW3.39 mutants 

A) The cell-surface expression of the Rho-tagged ORs and D3.39 mutants. Each mutant was 

transfected into HEK293T cells, and the cell surface expression level was measured. X-axis: PE 

fluorescence, Y-axis: cell number. B) Immunocytochemical image of Olfr544 and mutants stained by 

anti-Rho4D2 mouse antibody and PE-conjugated anti-mouse IgG goat antibody. C) Dose response 

curve of Olfr544 and D3.39 mutants to nonanedioic acid. Error bars indicate s.e.m (n =3). D) Structural 

model of Olfr544 and D3.39R mutant using Alphafold 2 prediction. 

  



Supplementary Figure S6 Effect of 3.39E and 3.43L mutant for Human ORs 

Left) Analysis of OR10J5. Top：The cell-surface expression of the Rho-tagged ORs and D3.39 mutants. 

Each mutant was transfected into HEK293T cells, and the cell surface expression level was measured. 

X-axis: PE fluorescence, Y-axis: cell number. Bottom: Dose response curve of OR10J5 to Lyral. Error 

bars indicate s.e.m (n =3). Multiple comparisons were performed using one-way ANOVA followed by 

Dunnett’s test (**p<0.01, ***p<0.001)  

Right) The cell-surface expression of the Rho-tagged ORs (OR10H1, OR10G3, OR10G9 an OR1M1) 

and 3.39E and 3.43L mutants.  



 

 
Supplementary Figure S7 Amino acids conservation in mouse and human ORs on the 15 residues 

placed surrounding the sodium ion binding pocket among class A GPCR 

 


