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Supplemental Table 1 

List of 85 Odorant Molecules from OlfactionDB* 

PubChem  CID Name 

8094  HEPTANOIC ACID 
20210  BROMOHEXANOIC ACID 
8892  HEXANOIC ACID 
16368  BROMOPENTANOIC ACID 
7991  PENTANOIC ACID 
454  OCTANAL 
8908  HEXYL ACETATE 
8130  HEPTANAL 
8093  2-OCTANONE 
75809  BROMOBUTANOIC ACID 
6184  HEXANAL 
8051  2-HEPTANONE 
246728 3-OCTANONE 
8091  METHYL OCTANOATE 
379  OCTANOIC ACID 
62378  DIHYDROJASMONE 
13187  2-NONANONE 
196  HEXANEDIOIC ACID 
31289  NONANAL 
8878  ALLYL HEPTANOATE 
8158  NONANOIC ACID 
2969  DECANOIC ACID 
12813  GAMMA-DECALACTONE 
385  HEPTANEDIOIC ACID 
8175  DECANAL 
548275 BROMOOCTANOIC ACID 
10457  OCTANEDIOIC ACID 
4409936 PHENYLACETATE 
444294 (-)-CAMPHOR 
19707  2,3-HEXANEDIONE 
22227  (+)-DIHYDROCARVONE 
443157 CITRONELLA(-) 
14525  (+)-FENCHONE 
6852393 ANDROSTENONE 
7012  2-PHENYLBUTYRIC ACID 
91604  LYRAL 
10886  AMYL HEXANOATE 
2266  NONANEDIOIC ACID 
24114  BUTYL BUTYRYLLACTATE 
11583  2-HEXANONE 
11614  BUTYL FORMATE 
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7802  3-HEPTANONE 
15717  ALLYL PHENYLACETATE 
8174  1-DECANOL 
439570 (-)-CARVONE 
16724  (+)-CARVONE 
8144  OCTANETHIOL 
8914  1-NONANOL 
12756  GAMMA-CAPROLACTONE 
957  1-OCTANOL 
7342  ETHYL ISOBUTYRATE 
520196 NONANETHIOL 
62465  2-METHOXY-4-ETHYLPHENOL 
4763  HELIONAL 
7136  EUGENYL ACETATE 
8129  1-HEPTANOL 
64832  BOURGEONAL 
8842  BETA-CITRONELLOL 
440917 LIMONENE 
7967  CYCLOHEXANONE 
7895  2-PENTANONE 
3314  EUGENOL 
1032  PROPIONIC ACID 
8468  VANILLIC ACID 
5485176 3,4-HEXANEDIONE 
14489  PRENYL ACETATE 
637796 ISOSAFROLE 
8785  BENZYL ACETATE 
8103  1-HEXANOL 
68382  2-COUMARANONE 
7144  2-METHOXY-4-METHYLPHENOL 
637566 GERANIOL 
1549045 ISOMETHYLEUGENOL 
6276  1-PENTANOL 
3102  BENZOPHENONE 
8467  ETHYL VANILLIN 
240  BENZALDEHYDE 
7410  ACETOPHENONE 
323  COUMARIN 
1183  VANILLIN 
68110  4-CHROMANONE 
9309  ALLYL BENZENE 
3283  ETHYL ETHER 
241  BENZENE  

Note: Gray shading indicates odorants with an APF score ≤ -60; red font indicates similarity 
clustering of a subset of 27 out of 35 odorants chosen by pharmacophore virtual screening of 
OlfactionDB database; green shading indicates six odorants which were obtained for wet-lab 
uptake/inhibition assays. *, http://molsim.sci.univr.it/bioinfo/web/.  
 
 
 



Supplemental Figure 1. Orthologs of Slc22a20 are found in many mammalian genomes and 

identification of a conserved N-terminus region in SLC22A20/OAT6 orthologs. Full-length 

amino acid sequences of SLC22A20 from multiple species were aligned. (A) Strong conservation 

was observed within the N-terminal region of all species examined (A; amino acids are colored 

based on their physiochemical properties—red, small and hydrophobic; blue, acidic; grey, unusual 

amino acids). (B) A lineage report derived from taxonomic analysis of SLC22A20 in various species. 

BLAST hits for the N-terminus of human SLC22A20 (indicated by the numbers on the right-hand 

side of the figure) were found in species ranging from primates to bony fishes and indicates 

conservation of the N-terminal region of the gene in vertebrate species as far down as frog and fish.  
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Supplemental Figure 2. A 79 amino acid sequence in the N-terminus region of OAT6/SLC22A20 

is conserved in other members of the SLC22 drug transporter family as well as in some 

olfactory receptors.  (A) A NCBI blastp query using the amino acid sequence of the N-terminal region 

of the mouse SLC22A20 gene revealed significant sequence similarities to other mouse SLC22 family 

members (most of which appear to be organic anion transporters). In addition, the mouse olfactory 

receptor, Olfr167 (arrow), was also identified as having significant sequence homology. As described, 

this is particularly interesting since SLC22A20 is not only preferentially expressed in nasal epithelium 

(along with SLC22A6/OAT1), but has been shown to be capable of interacting with odorant molecules 

(Kaler et al., 2006; Kaler et al., 2007).  Moreover, other odorant receptors also had BLAST hits (Olfr166 

and Olfr168) for SLC22A20 but these had lower sequence homology scores (not shown). (B) 

Alignment of N-terminal region of SLC22A20 with OLFR167 revealed the presence of a 79 amino acid 

fragment within the N-terminal region of OAT6 (NP_941052—starting at amino acid number 45 and 

ending at amino acid number 123) which had significant sequence homology to a 77 amino acid 

fragment in Olfr167 (NP_667146—starting at amino acid number 128 and ending at amino acid 

number 204) (capital letters between the two sequence fragments indicate identical amino acids at that 

residue, + indicates conserved residues). (C) A NCBI blastp query of human, mouse and rat proteins 

using the 77 amino acid fragment of mouse OLFR167 as a template revealed significant sequence 

similarities to multiple odorant receptors in these species.  
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Supplemental Figure 3.  Alignment of full-length amino acid sequences of 21 olfactory 

receptors from human, rat and mouse. Strong conservation was found within the amino acid 

sequences of the 77 AA fragment of ORs (amino acids are colored based on their 

conservation—red, identical across all receptors; green, conserved; blue, non-conserved). A 

Weblogo representation of the conserved 77 amino acid fragment found within the various 

olfactory receptors is depicted at the bottom; amino acid residues within this fragment which are 

conserved across all 21 receptors are indicated by an asterisk underneath the residue. Within 

this 77 amino acid fragment, more than 50% of the amino acid residues were found to be 

conserved in these ORs.  
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