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Table S2.  Convergent and parallel amino acid substitutions in echolocating mammals
	Protein
	Branches
	Position
	Parallel/convergent substitutions
	Substitutions shared by three groups of echolocators

	CDH23
	Sorex araneus and ancestor of Yangochiroptera
	2545
	Parallel A→T
	449
Parallel T→A

1420
Parallel F→V

2105
Parallel I→V

3060
Parallel D→E

	
	Sorex araneus and ancestor of Yinpterochiroptera echolocating bats
	498
	Parallel F→Y
	

	
	
	943
	Parallel S→T
	

	
	
	1069
	Parallel V→I
	

	
	
	1143
	Parallel H→Q
	

	
	
	2778
	Parallel H→Q
	

	
	Sorex araneus and Taphozous melanopogon
	1684
	Parallel R→H
	

	
	
	2124
	Parallel V→L
	

	
	
	2339
	Parallel M→V
	

	
	
	2825
	Parallel T→A
	

	
	Sorex araneus and ancestor of Vespertilionoidea
	1057
	Convergent G/S→N
	

	
	
	1572
	Parallel E→D
	

	
	
	1655
	Parallel I→V
	

	
	
	3184
	Parallel D→E
	

	
	Sorex araneus and Chaerephon plicatus
	15
	Parallel F→L
	

	
	
	728
	Parallel I-L
	

	
	
	1069
	Parallel V-I
	

	
	
	1143
	Parallel H-Q
	

	
	
	1301
	Parallel I-V
	

	
	
	1693
	Convergent T/R→S
	

	
	
	1872
	Parallel H→R
	

	
	
	2395
	Parallel I→V
	

	
	Sorex araneus and ancestor of Miniopteridae and Vespertilionidae
	2105
	Parallel I→V
	

	
	Sorex araneus and Miniopterus schreibersii
	1907
	Parallel I→V
	

	
	
	2235
	Parallel I→V
	

	
	
	2484
	Parallel V→I
	

	
	Sorex araneus and Myotis altarium
	449
	Parallel T→A
	

	
	
	728
	Parallel I→L
	

	
	
	1143
	Parallel H→Q
	

	
	
	1420
	Parallel F→V
	

	
	
	1569
	Parallel E→A
	

	
	
	1684
	Parallel R→H
	

	
	
	3060
	Parallel D→E
	

	
	Sorex araneus and ancestor of Odontoceti
	3060
	Parallel D→E
	

	
	Sorex araneus and Physeter macrocephalus
	2105
	Parallel I→V
	

	
	Sorex araneus and ancestor of Delphinoidea and Lipotidae
	1320
	Parallel A→V
	

	
	Sorex araneus and Lipotes vexillifer
	5
	Parallel V→I
	

	
	
	449
	Parallel T→A
	

	
	
	1011
	Parallel E→D
	

	
	
	1504
	Parallel T→S
	

	
	Sorex araneus and Delphinoidea
	1156
	Parallel N→S
	

	
	Sorex araneus and Delphinidae
	1011
	Parallel E→D
	

	
	
	1420
	Parallel F→V
	

	
	
	2121
	Parallel V→A
	

	
	Sorex araneus and Tursiops truncutus
	2105
	Parallel I→V
	

	DFNB59
	Sorex araneus and Pteronotus parnellii
	105
	Parallel T→A
	72

Parallel I→V

	
	Sorex araneus and Rhinolophus ferrumequinum
	72
	Parallel I→V
	

	
	Sorex araneus and ancestor of Delphinidae, Phocoenidae and Lipotidae
	72
	Parallel I→V
	

	
	Sorex araneus and ancestor of Yangochiroptera echolocating bats
	244
	Parallel L→V
	

	GJB6
	Sorex araneus and Chaerephon plicata
	96
	Parallel A→T
	----

	
	Sorex araneus and Myotis ricketti
	233
	Parallel N→S
	

	
	Sorex araneus and ancestor of Yangochiroptera echolocating bats
	233
	Parallel N→S
	

	KCNQ4
	Sorex araneus and ancestor of Rhinolophoides
	461
	Parallel M→V
	----

	
	Sorex araneus and Tadarida teniotis
	473
	Parallel A→P
	

	
	Sorex araneus and ancestor of Myotis
	424
	Parallel A→T
	

	MYO6
	Sorex araneus and ancestor of Hipposideros
	876
	Parallel I→V
	----

	
	Sorex araneus and Chaerephon plicatus
	876
	Parallel I→V
	

	
	Sorex araneus and Pipistrellus abramus
	876
	Parallel I→V
	

	
	Sorex araneus and ancestor of Phyllostomidae
	35
	Parallel N→D
	

	OTOF
	Sorex araneus and ancestor of Yangochiroptera
	628
	Parallel D→E
	1041
Parallel T→S

1312
Parallel S→G

	
	Sorex araneus and ancestor of Yinpterochiroptera echolocating bats
	186
	Parallel P→S
	

	
	
	1041
	Parallel T→S
	

	
	Sorex araneus and ancestor of Rhinolophidae
	1235
	Parallel D→E
	

	
	Sorex araneus and Aselliscus stoliczkanus
	1390
	Parallel G→S
	

	
	Sorex araneus and ancestor of Hipposideridae
	1104
	Parallel D→E
	

	
	Sorex araneus and Taphozous melanopogon
	1478
	Parallel Y→H
	

	
	Sorex araneus and Chaerephon plicatus
	1312
	Parallel S→G
	

	
	
	1873
	Parallel V→L
	

	
	Sorex araneus and ancestor of Miniopteridae and Vespertilionidae
	1041
	Parallel T→S
	

	
	Sorex araneus and Miniopterus schreibersii
	116
	Parallel V→I
	

	
	
	210
	Parallel I→M
	

	
	
	1275
	Parallel V→A
	

	
	
	1312
	Parallel S→G
	

	
	
	1865
	Parallel T→S
	

	
	Sorex araneus and ancestor of Delphinoidea and Lipotidae
	1041
	Parallel T→S
	

	
	Sorex araneus and Lipotes vexillifer
	1312
	Parallel S→G
	

	PCDH15
	Sorex araneus and ancestor of Yangochiroptera echolocating bats
	864
	Parallel F→L
	----

	
	Sorex araneus and Hipposideros armiger
	864
	Parallel F→L
	

	
	Sorex araneus and Myotis altarium
	705
	Parallel V→I
	

	POU3F4
	Sorex araneus and ancestor of Yangochiroptera
	128
	Parallel G→S
	----

	PRESTIN
	Sorex araneus and ancestor of Rhinolophidae and Hipposideridae
	714
	Parallel Q→L
	----

	
	Sorex araneus and ancestor of Hipposideridae
	612
	Parallel D→E
	

	
	Sorex araneus and ancestor of Rhinolophidae
	743
	Parallel E→D
	

	
	Sorex araneus and Aselliscus stoliczkanus
	625
	Parallel F→L
	

	
	Sorex araneus and Miniopterus fuliginosus
	17
	Parallel Y→C
	

	
	
	612
	Parallel D→E
	

	
	Sorex araneus and ancestor of Barbastella, Myotis and Murina
	623
	Parallel S→T
	

	
	Sorex araneus and Barbastella beijingensis
	714
	Parallel Q→L
	

	SLC4A11
	Sorex araneus and ancestor of Yangochiroptera
	307
	Parallel V→M
	----

	
	
	453
	Convergent N/D→S
	

	
	
	534
	Parallel V→E
	

	
	Sorex araneus and Rhinolophus ferrumequinum
	307
	Parallel V→M
	

	
	Sorex araneus and Myotis lucifugus
	522
	Convergent N/Q→H
	

	TMC1
	-
	-
	-
	----


