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S5 Fig. Multiple alignment of the four TAAR and the turkey f§;-adrenergic receptor proteins.
Protein sequences of two primary amine detecting TAARs (human TAAR1: NP_612200 and mouse
TAAR3: NP_001008429) and two tertiary amine detecting TAARSs (elephant TAAR7a: XP 003404143
and TAAR8a: NP_001010830) are aligned with the sequence of the turkey B;-adrenergic receptor (B;AR:
P07700). The position number at the top of the alignment starts at the beginning of the human TAAR1
sequence. Position numbers based on the scheme proposed by Ballesteros and Weinstein (1995) are also
shown diagonally for the start and end of each transmembrane region of B;AR. Approximate regions for
transmembranes (TM1-TM7), intracellular loops (IC1-IC3), and extracellular loops (EC1-EC3) are
indicated below each alignment block. The first lines of the alignment show the sequence the protein
structure (4AMJ) is based on. In order to improve expression and to obtain crystals, eight
thermostabilizing point mutations, a His-tag at the C-terminus, and truncations (at N-terminus, third
intracellular loop, and C-terminus) were introduced (Warne et al., 2012). These changes are indicated by
lower cases and square brackets in the 4AMJ sequence. Residues assigned for alpha helices in 4AMJ are
shown with white letters on black background. 26 residues suggested to involve with agonist binding to
the B;AR are shown with blue background (Warne et al., 2011, 2012). For the §;AR and TAAR protein
sequences, residues predicted to be in transmembrane regions by Phobius (Kall ez al., 2007) are shown
with gray background. The residues surrounding the main and minor ligand-binding pockets in the ;AR
are shown with cyan and magenta background (Nygaard et al., 2009; Rosenkilde et al., 2010). 29 ligand-
binding sites identified by Kleinau et al., (2011) are shown with green background in the human TAARI.
Among them, the residues conserved among human TAARs (including both primary amine detectors and
tertiary amine detectors), adrenergic receptors, as well as other biogenic amine receptors are shown with
red fonts. Those in the human TAARI identical or similar to the residues in the corresponding position of
biogenic amine receptors are shown with yellow fonts. Positively selected sites identified by our PAML
analysis are shown with triangles below the alignment: red and green are sites identified by the site and
branch-site models, respectively, in TAAR7, and purple and brown are sites identified by the site and
branch-site models, respectively, in TAARS. Closed triangles indicate sites identified with posterior
probabilities higher than 0.95. See S3 and S4 Tables for details.
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