Supplementary Table 1. Calcium permeability of a9al0 wild type, mutant and chimeric
receptors.

Receptor % resp. post — BAPTA pCa/pNa
Heteromeric receptors
Rat a9a10 14.8 £3.1 (n=12) 7.9 +0.6 (n=11)
Chick a9a.10 100.3 + 14.1 (n=6)" 2.3+0.3(n=9)
Homomeric receptors
Rat 09 14.3 +2.9 (n=7) 6.1+ 1.2 (n=4)
Chick a9 99.5 +15.1 (n=4)" 2.6+0.3 (n=12)"
Chick a10 12.7 + 4.7 (n=10) 6.9+ 1.0 (n=8)
Hybrid receptors
Rat a9/Chick a10 21.8 £8.2 (n=5) 9.0+ 1.0 (n=7)
Chick a9/Rat 10 103.4 +20.0 (n=7)" N.D.
Rat mutant and chimeric receptors
Rat a9D110Nal10 59.8 +11.9 (n=6) 5.5+0.3 (n=7)
Rat 295127Fal10 49.4 + 8.4 (n=5)" 5.4+0.4 (n=5)"
Rat a9A24’Pal0 22.1+9.5 (n=3) 8.5+1.2 (n=7)
Rat a917'V/M11’La10 23.0 £2.9 (n=5) 7.0+ 1.1 (n=5)
Rat a9A-4'Dal0 59.5+5.9 (n=4)" 4.8+0.3 (n=11)"
Rat a9(IC-chick a9)a10 N.D. 8.0+ 1.4 (n=7)
Rat a9D110N/S127F/A-4'Dal0 100.5 + 13.9 (n=6)" 3.2+0.4 (n=7)
Chick mutant receptors
Chick ®9N110Da10 N.D. 2.3+0.2 (n=5)
Chick a9F127Sa10 N.D. 2.3+0.1 (n=6)
Chick a9D-4’Aa10 40.8 + 6.0 (n=10)" 3.7+0.4 (n=11)"
Chick ®9N110D/F1275/D-4’Aa10 63.7 £8.2 (n=19)" 2.7+0.3 (n=6)

Values are mean + S.E.M. n=number of oocytes. t test vs rat a9al0 receptor, * p<0.05, **
p<0.001. t test vs chicken a9a10 receptor, # p<0.05, ## p<0.001. N.D., not determined.



Supplementary Table 2. Accession numbers for extant sequences used in the ancestral sequence
reconstruction analysis.

Species Common name | Accesion number Species Common name | Accesion number
Homo sapiens Human ENST00000310169 Macropus eugenii Kangaroo ENSMEUT00000010173
Pan troglodytes Chimp ENSPTRT00000029845 Monodelphis domestica Opossum ENSMODTO00000026177
Gorilla gorilla Gorilla ENSGGOT00000016585 Sarcophilus harrisii Tasmanian Devil | ENSSHAT00000021202
Pongo pygmaeus Orangutan ENSPPYT00000017774 Ornitorhyncus anatinus Platypus ENSOANT00000009111
Nomascus leucogenys Gibbon ENSNLET00000021872 Gallus gallus Chick NM_204760.1
Macaca mulatta Rhesus ENSMMUT00000042318 Meleagris gallopavo Turkey ENSMGAT00000013757
Callithrix jacchus Marmoset ENSCJAT00000038044 Taeniopygia guttata Zebrafinch ENSTGUT00000009067
Otolemur garnetii Bushbaby ENSOGAT00000005574 Geospiza fortis Ground Finch JH739887:9,834,012-9,840,454
Tupaia belangeri Treeshrew ENSTBET00000001200 Anolis carolinensis Lizard ENSACAT00000011801
Mus musculus Mouse ENSMUST00000031108 Trachemys scripta elegans | Red-eared Turtle | AY768813
Rattus norvegicus Rat ENSRNOT00000003382 Chrysemys picta bellii Painted turtle JH584508:2,534,511-2,540,976
Dipodomys ordii Kangaroo rat ENSDORT00000014382 Pelodiscus sinensis Chinese Turtle ENSPSIT00000019878
Cavia porcellus Guinea Pig ENSCPOT00000008419 Xenopus tropicalis Frog ENSXETT00000027968
Spermophilus tridecemlineatus | Squirrel ENSSTOT00000004710 Latimeria chalumnae Coelacanth ENSLACT00000010953
Oryctolagus cuniculus Rabbit ENSOCUT00000017103 Tetraodon nigroviridis Tetraodon ENSTNITO0000017438
Ochotona princeps Pika ENSOPRT00000016494 ENSTNITO0000008010
Bos taurus Cow ENSBTAT00000039651 Takifugu rubripes Fugu AY299469.1
Sus scrofa Boar ENSSSCT00000032423 AY299470.1
Vicugna pacos Alpaca ENSVPAT00000000639 Oryzias latipes Medaka ENSORLT00000005502
Tursiops truncatus Dolphin ENSTTRT00000002840 ENSORLT00000007166
Myotis lucifugus Microbat ENSMLUT00000000889 Gasterosteus aculeatus stickleback ENSGACT00000023751
Pteropus vampyrus Megabat ENSPVAT00000003813 ENSGACT00000021407
Equus cabalus Horse ENSECAT00000008299 Xiphophorus maculatus Platyfish ENSXMAT00000008427
Felis catus Cat ENSFCAT00000012398 ENSXMAT00000009716
Canis familiaris Dog ENSCAFT00000025220 Oreochromis niloticus Tilapia ENSONIT00000006179
Mustela putorius furo Ferret ENSMPUT00000006182 ENSONIT00000011351
Ailuropoda melanoleuca Panda ENSAMET00000010609 Oncorhyncus mykiss Trout AY611482
Sorex araneus Shrew ENSSART00000006640 AY037940
Loxodonta africana Elephant ENSLAFT00000000185 . . ) ENSDART00000081942
- - Danio rerio Zebrafish
Dasypus novemcintus Armadillo ENSDNOT00000010472 ENSDART00000077335

Sequences

were downloaded from GenBank

(www.ncbi.nlm.nih.gov/genbank),

Ensembl

(www.ensembl.org) and UCSC (http://genome.ucsc.edu/) databases. Data for Ground Finch and

Painted turtle shows the gene location for the respective UCSC genome browsers.



http://www.ensembl.org/

Supplementary Table 3. Evolutionary history of the 44 sites that show clade-specific non-synonymous substitutions.
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The 42 sites that show clade-specific non-synonymous substitutions are enumerated. Numbering is after rat a9 subunit; for sites located at or
near the TM2 domain, numbering after Miller et al., 1989 is shown between brackets. Sites analyzed by site-directed mutagenesis are highlighted
in light blue. Sites located in the MA a-helix of the intracellular domain, and analyzed by the construction of a chimeric subunit, are highlighted in
yellow.

Corresponding codons and aminoacids for the predicted ancestral sequences are shown for the major group nodes: Eutheria (placental
mammals), Metatheria (marsupials), Theria, Monotreme, Mammalia, Diapsida (birds, lizards, snakes and crocodiles), Turtles, Sauropsida (birds
and reptiles), Amniota, Amphibia and Tetrapoda. For groupings and node locations see the phylogeny of Supplementary figure 3. Between
brackets, posterior probabilities of the marginal reconstruction for each character state (see Methods). For the monotreme and amphibian
groups codons and aminoacids for extant platypus and frog a9 sequences, respectively, are shown. Codons and aminoacids of extant rat and
chick a9 sequences are also depicted. Red, mammalian specific aminoacids; blue, sauropsid specific aminoacids; orange, tetrapod specific
aminoacid; white, monotreme specific aminoacids; green, amphibian specific aminoacids. The same color coding was used to highlight these 42

sites in the alignment of Supplementary Figure 1.



Supplementary Table 4. pK/pNa of a9a10 wild type, mutant and chimeric receptors.

Erev pK/pNa
Heteromeric receptors
Rat a9a10 -7.3+1.6 (n=20) 1.1+0.2 (n=6)
Chick a9a10 -2.7£0.6 (n=27) 0.9+0.1 (n=8)
Homomeric receptors
Rat a9 -10.8 £ 2.4 (n=5) 1.2 +0.1 (n=4)
Chick a9 2.2 0.7 (n=23) 1.21 + 0.05 (n=5)
Chick a10 +0.19 + 1.9 (n=14) 1.26 £ 0.04 (n=4)
Hybrid receptors
Rat a9 Chick a10 -4.5+ 1.8 (n=16) 1.2+0.1 (n=7)
Chick a9 Rat a10 -1.9+0.9 (n=7) N.D.
Rat mutant and chimeric receptors
Rat a9D110Nal0 -6.3+2.3 (n=12) 1.3+0.1 (n=7)
Rat a95127Fal0 -4.7 +1.1 (n=7) 1.3+0.2 (n=5)
Rat a9A24’Pal10 -4.9 1.8 (n=10) 1.3 +0.2 (n=4)
Rat a917’V/M11’Lal0 -4.4+1.1 (n=9) 1.3 +0.1 (n=6)
Rat a9A-4'Dal0 -3.0+£0.8(n=15)  0.51+0.05 (n=8)
Rat a9(IC-chick a9)al10 -4.8 + 1.8 (n=10) 1.0+£0.05 (n=3)
Rat a9D110N/S127F/A-4'Dal0 -2.5+0.7(n=23)°  0.70 £0.06 (n=10)"
Chick mutant receptors
Chick a9N110Da 10 -2.5+1.0 (n=9) 1.15 + 0.05 (n=6)
Chick a9F1275a10 -1.8 +1.1 (n=9) 1.00 + 0.05 (n=5)
Chick a9D-4’Aa10 -0.4 + 1.4 (n=9) 0.8+0.1(n=7)
Chick a9N110D/F127S/D-4’Aal10 -3.7 £ 0.6 (n=9) 1.1+0.1 (n=4)

Values are mean + S.E.M. n=number of oocytes. t test vs rat a9a10 receptor, * p<0.05. N.D., not
determined.
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