Table S1 PCR primers information for Shh and SK2.
	Gene
	Family for amplification
	Primer sequences
(5'~3')
	Tm


	Shh
	Rhinolophidae
Hipposideridae
	F: GRCAGCCTCTCKCACAAG
R: AAAGCGACACAGTCCACG
	62°C

	
	Vespertilionidae, Molossidae
Emballonuridae
	F: TGCTCCGTTATCAGCGACC
R: CCAGAGAAATCAAATCAGGGC
	63°C

	SK2
	Rhinolophidae
Hipposideridae
	part 1 F: CAAACTCCGTCTTGGTCC
R: TGTAGCCGATGTTCTGGT
	58°C

	
	
	part 2 F: CGAAATAGCCAAAGACATC
R: TGAAGGAGGACAATGACAG
	56°C

	
	Vespertilionidae
	part 1 F: GCACCCTTGGATTTTCAC
R: GCCGATGTTCTGGTTCTT
	58°C

	
	
	part 2 F: CCTTCACCGAAATAGCCACC
R: GCTGGTTTGAGGCTGGATG
	57°C

	
	Pteropodidae
	part 1 F: GCAAACTCAGTCTTGGTCC
R: GCCGATGTTCTGGTTCTTC
	60°C

	
	
	part 2 F: TCACTGAAATAGCCAGGGTAAA
R: GGAAGAGGTGGTATCAAACAAG
	57°C







Table S2 Results of Site model analyses for the Shh gene based on the species tree. 
	Site model
	Parameter estimates
	LnL
	2ΔLnL
	d.f.
	Adjust
p value
	Positively selected sites

	M0 (one-ratio)
	ω=0.07849
	-1151.15
	-
	-
	-
	None

	M1a (neutral)
	p0=0.93946 (p1=0.06054)
ω0=0.04189, ω1=1.00000
	-1136.85
	-
	-
	-
	None

	M2a (selection)
	p0=0.93946, p1=0.06054 (p2=0.00000) ω0=0.04189, ω1=1.00000, ω2=10.02104 
	-1136.85
	-
	-
	-
	None

	M3 (discrete)
	p0=0.95693, p1=0.01372 (p2=0.02935)
ω0=0.02194, ω1=1.00000, ω2=1.00010
	-1133.00
	-
	-
	-
	None

	M7 (beta)
	p=0.12828, q=0.92094
	-1134.99
	-
	-
	-
	None

	M8 (beta&ω > 1)
	p0=0.96215, p=0.06292, q=0.54139, (p1=0.03785), ω=1.00000
	-1133.72
	-
	-
	-
	None

	LRT of variable ω values among sites
	
	
	
	
	

	    M0 vs. M3
	
	-
	36.30
	4
	< 0.001
	

	    M1a vs. M2a
	
	-
	0.00
	2
	1
	

	M7 vs. M8
	
	-
	2.55
	2
	0.42
	


Significant value of p < 0.05 for LRT.



Table S3 Results of Branch-site model analyses for the Shh gene based on the species tree. Foreground branches are shown as in Figure 1.
	Foreground branch
	Parameter estimates
	LnL
	Test
	df
	Adjust
p value
	Positively selected sites

	M1a (neutral)
	p0=0.93946, p1=0.06054
ω0=0.04189, ω1=1.00000
	-1136.8539
	-
	-
	-
	-

	Branch a
(Alternative hypothesis)
	p0=0.93946, p1=0.06054, p2a=0.00000, p2b=0.00000
ω0=0.04189, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1136.8539
	Test1
	2
	> 0.05
	None

	Branch a
(null hypothesis)
	p0=0.93946, p1=0.06054, p2a=0.00000, p2b=0.00000
ω0=0.04189, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1136.8539
	Test2
	1
	> 0.05
	

	Branch b
(Alternative hypothesis)
	p0=0.85089, p1=0.05286, p2a=0.09062, p2b=0.00563
ω0=0.04051, ω1=1.00000, ω2a=6.66729, ω2b=6.66729
	-1136.1136
	Test1
	2
	> 0.05
	13V (0.51)
19C (0.87)

	Branch b
(null hypothesis)
	p0=0.68276, p1=0.04240, p2a=0.25878, p2b=0.01607
ω0=0.04059, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1136.2716
	Test2
	1
	> 0.05
	

	Branch c
(Alternative hypothesis)
	p0=0.76334, p1=0.04872, p2a=0.17667, p2b=0.01128
ω0=0.04082, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1136.7681
	Test1
	2
	> 0.05
	19C (0.65)

	Branch c
(null hypothesis)
	p0=0.76334, p1=0.04872, p2a=0.17667, p2b=0.01127
ω0=0.04082, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1136.7681
	Test2
	1
	> 0.05
	

	Branch d
(Alternative hypothesis)
	p0=0.93946, p1=0.06054, p2a=0.00000, p2b=0.00000
ω0=0.04189, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1136.8539
	Test1
	2
	> 0.05
	None

	Branch d
(null hypothesis)
	p0=0.93946, p1=0.06054, p2a=0.00000, p2b=0.00000
ω0=0.04189, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1136.8539
	Test2
	1
	> 0.05
	None

	Branch e
(Alternative hypothesis)
	p0=0.93946, p1=0.06054, p2a=0.00000, p2b=0.00000
ω0=0.04189, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1136.8539
	Test1
	2
	> 0.05
	None

	Branch e
(null hypothesis)
	p0=0.93946, p1=0.06054, p2a=0.00000, p2b=0.00000
ω0=0.04189, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1136.8539
	Test2
	1
	> 0.05
	None


Significant value of p < 0.05 for LRT.














Table S4 Results of Branch model analyses for the Shh gene based on the species tree. Foreground branches are shown as in Figure 1.
	Foreground branch
	Parameter estimates
	LnL
	2ΔLnL
	d.f.
	Adjust
p value

	M0 (one-ratio)
	ω = 0.07849
	-1151.15
	-
	-
	-

	Free-ratio
	-
	-1129.83
	-
	-
	-

	Branch model (two-ratio)
	
	
	
	

	Branch a 
	ω0 = 0.07988, ω1 = 0.00010
	-1150.59
	-
	-
	-

	Branch b
	ω0 = 0.07440, ω1 = 0.00010
	-1148.83
	-
	-
	-

	Branch c
	ω0 = 0.07911, ω1 = 0.00010
	-1151.07
	-
	-
	-

	Branch d
	ω0 = 0.08021, ω1 = 0.00010
	-1150.52
	-
	-
	-

	Branch e
	ω0 = 0.07904, ω1 = 0.00010
	-1150.93
	-
	-
	-

	Branch model (two-ratio, ω1=1)
	
	
	
	

	Branch a
	ω0= 0.07907, ω1=1.00000
	-1153.61
	-
	-
	-

	Branch b
	ω0= 0.07448, ω1=1.00000
	-1149.14
	-
	-
	-

	Branch c
	ω0= 0.07772, ω1=1.00000
	-1151.92
	-
	-
	-

	Branch d
	ω0= 0.07881, ω1=1.00000
	-1153.40
	-
	-
	-

	Branch e
	ω0= 0.07907, ω1=1.00000
	-1152.35
	-
	-
	-

	LRT of variable ω values among branches
	
	
	
	

	    Free-ratio vs. M0
	
	
	42.64
	50
	0.76

	LRT of ω at specific lineages (two-ratio vs. M0)
	
	
	
	

	Branch a
	
	
	1.12
	1
	0.48

	Branch b
	
	
	4.64
	1
	0.15

	Branch c
	
	
	0.16
	1
	0.69

	Branch d
	
	
	1.26
	1
	0.65

	Branch e
	
	
	0.44
	1
	0.64

	LRT of ω at specific lineages (two-ratio vs. two-ratio, ω1=1)
	
	
	

	Branch a
	
	
	6.04
	1
	0.05

	Branch b
	
	
	0.62
	1
	0.43

	Branch c
	
	
	1.70
	1
	0.24

	Branch d
	
	
	5.76
	1
	0.05

	Branch e
	
	
	2.84
	1
	0.15


Significant value of p < 0.05 for LRT.















Table S5 Results of positively selected analyses of the SK2 gene based on the Site model in PAML according to the species tree and MEME, FEL, FUBAR, and SLAC methods in Datamonkey. 
	Positively selected Sites
(PAML)
	MEME method
	FEL method
	FUBAR method
	SLAC method

	
	ω+
	p value
	Adjusted
p value
	dN-dS
	p value
	Adjusted
p value
	dN-dS
	Post. Pr.
	dN-dS
	p value
	Adjusted 
p value

	[bookmark: _Hlk58934300]55
	1.18
	0.59
	0.67
	-0.83
	0.36
	0.48
	-0.17
	0.47
	0.00
	0.74
	0.84

	93
	1.82
	0.18
	0.48
	1.64
	0.23
	0.61
	2.84
	0.86
	5.47
	0.30
	0.99

	97
	1.85
	0.44
	0.70
	2.71
	0.24
	0.38
	1.93
	0.68
	1.87
	0.59
	0.94

	227
	31.70
	0.02*
	0.16
	8.06
	0.03*
	0.24
	5.10
	0.87
	4.67
	0.39
	0.99

	286
	4.42
	0.11
	0.44
	1.51
	0.24
	0.48
	6.03
	0.94*
	7.20
	0.21
	0.99

	774
	1.73
	0.49
	0.65
	20.09
	0.07
	0.28
	2.17
	0.69
	1.82
	0.59
	0.94

	782
	0.54
	0.67
	0.67
	-1.62
	0.64
	0.64
	-9.42
	0.02
	-13.4
	0.99
	0.99

	784
	15.13
	0.32
	0.64
	1.83
	0.53
	0.61
	4.44
	0.74
	3.65
	0.46
	0.92


*Statistically significant value. Numbers in bold indicate positively selected sites detected by the specific Site model. 





Table S6 Results of Branch-site model analyses for the SK2 gene based on the species tree. Foreground branches are shown as in Figure 2.
	Foreground branch
	Parameter estimates
	LnL
	Test
	df
	Adjust 
p value
	Positively selected sites

	M1a (neutral)
	p0=0.95693, p1=0.04307
ω0=0.02194, ω1=1.00000
	-6799.5261
	-
	-
	-
	-

	Branch a
(Alternative hypothesis)
	p0=0.92765, p1=0.04222, p2a=0.02881, p2b=0.00131
ω0=0.02102, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6799.1377
	test 1
	2
	> 0.05
	None

	Branch a
(null hypothesis)
	p0=0.92775, p1=0.04223, p2a=0.02871, p2b=0.00131
ω0=0.02102, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6799.1376
	test 2
	1
	> 0.05
	None

	Branch b
(Alternative hypothesis)
	p0=0.95694, p1=0.04306, p2a=0.00000, p2b=0.00000
ω0=0.02194, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	[bookmark: OLE_LINK14]-6799.5262
	test 1
	2
	> 0.05
	None

	Branch b
(null hypothesis)
	p0=0.95693, p1=0.04307, p2a=0.00000, p2b=0.00000
ω0=0.02194, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6799.5262
	test 2
	1
	> 0.05
	None

	Branch c
(Alternative hypothesis)
	p0=0.94211, p1=0.04253, p2a=0.01470, p2b=0.00066
ω0=0.02143, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6799.3981
	test 1
	2
	> 0.05
	None

	Branch c
(null hypothesis)
	p0=0.94210, p1=0.04253, p2a=0.01471, p2b=0.00066
ω0=0.02143, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6799.3981
	test 2
	1
	> 0.05
	None

	Branch d
(Alternative hypothesis)
	p0=0.95693, p1=0.04307, p2a=0.00000, p2b=0.00000
ω0=0.02194, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	[bookmark: OLE_LINK15]-6799.5262
	test 1
	2
	> 0.05
	None

	Branch d
(null hypothesis)
	p0=0.95693, p1=0.04307, p2a=0.00000, p2b=0.00000
ω0=0.02194, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6799.5262
	test 2
	1
	> 0.05
	None

	Branch e
(Alternative hypothesis)
	p0=0.95693, p1=0.04307, p2a=0.00000, p2b=0.00000
ω0=0.02194, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6799.5268
	test 1
	2
	> 0.05
	None

	Branch e
(null hypothesis)
	p0=0.95693, p1=0.04307, p2a=0.00000, p2b=0.00000
ω0=0.02194, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6799.5262
	test 2
	1
	> 0.05
	None

	Branch f
(Alternative hypothesis)
	p0=0.95693, p1=0.04307, p2a=0.00000, p2b=0.00000
ω0=0.02194, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6799.5262
	test 1
	2
	> 0.05
	None

	Branch f
(null hypothesis)
	p0=0.95694, p1=0.04306, p2a=0.00000, p2b=0.00000
ω0= 0.02194, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6799.5262
	test 2
	1
	> 0.05
	None


Significant value of p < 0.05 for LRT.







Table S7 Results of Site model analyses for the Shh gene based on the gene trees.
	Site model
	Parameter estimates
	LnL
	2ΔLnL
	d.f.
	Adjust
p value
	Positively selected sites

	M0 (one-ratio)
	ω=0.07902
	-1139.73
	-
	-
	-
	None

	M1a (neutral)
	p0=0.92598 (p1=0.07402)
ω0=0.03793, ω1=1.00000
	-1127.46
	-
	-
	-
	None

	M2a (selection)
	p0=0.92598, p1=0.05928 (p2=0.01474) ω0=0.03793, ω1=1.00000, ω2=1.00000 
	-1127.46
	-
	-
	-
	None

	M3 (discrete)
	p0=0.86142, p1=0.13858 (p2=0.00000)
ω0=0.02146, ω1=0.44473, ω2=57.08652
	-1123.78
	-
	-
	-
	None

	M7 (beta)
	p=0.14095, q=1.03416
	-1125.87
	-
	-
	-
	None

	M8 (beta&ω > 1)
	p0=0.97619, p=0.13288, q=1.24843, (p1=0.02381), ω=1.00000
	-1125.13
	-
	-
	-
	None

	LRT of variable ω values among sites
	
	
	
	
	

	    M0 vs. M3
	
	-
	31.90
	4
	< 0.001
	

	    M1a vs. M2a
	
	-
	0.00
	2
	1
	

	M7 vs. M8
	
	-
	1.48
	2
	0.72
	


Significant value of p < 0.05 for LRT.







Table S8 Results of Branch model analyses for the Shh gene based on the gene trees. Foreground branches are set according to Figure S1.
	Foreground branch
	Parameter estimates
	LnL
	2ΔLnL
	d.f.
	Adjust p value

	M0 (one-ratio)
	ω = 0.07902
	-1139.73
	-
	-
	-

	Free-ratio
	-
	-1117.19
	-
	-
	-

	Branch model (two-ratio)
	
	
	
	

	Branch A1 
	ω0 = 0.07915, ω1 = 0.07501
	-1139.73
	-
	-
	-

	Branch A2
	ω0 = 0.08217, ω1 =0.00010
	-1138.54
	-
	-
	-

	Branch B
	ω0 = 0.07806, ω1 = 0.13399
	-1139.65
	-
	-
	-

	Branch C
	ω0 = 0.08003, ω1 = 0.00010
	-1139.36
	-
	-
	-

	Branch D
	ω0 = 0.07955, ω1 = 0.06404
	-1139.71
	-
	-
	-

	Branch D1
	ω0 = 0.07637, ω1= 0.22900
	-1139.32
	-
	-
	-

	Branch D2
	ω0 = 0.08106, ω1 = 0.00010
	-1138.94
	-
	-
	-

	Branch E
	ω0 = 0.07902, ω1 = 1.85226
	-1139.73
	-
	-
	-

	Branch E1
	ω0 = 0.07902, ω1 = 1.66838
	-1139.73
	-
	-
	-

	Branch model (two-ratio, ω1=1)
	
	
	
	

	Branch A1 
	ω0 = 0.07890, ω1 = 1.00000
	-1142.73
	-
	-
	-

	Branch A2
	ω0 = 0.08180, ω1 =1.00000
	-1145.11
	-
	-
	-

	Branch B
	ω0 = 0.07733, ω1 = 1.00000
	-1140.70
	-
	-
	-

	Branch C
	ω0 = 0.07943, ω1 = 1.00000
	-1141.15
	-
	-
	-

	Branch D
	ω0 = 0.07854, ω1 = 1.00000
	-1142.44
	-
	-
	-

	Branch D1
	ω0 = 0.07638, ω1=1.00000
	-1140.25
	-
	-
	-

	Branch D2
	ω0 = 0.08084, ω1 = 1.00000
	-1142.71
	-
	-
	-

	Branch E
	ω0 = 0.07902, ω1 = 1.00000
	-1139.73
	-
	-
	-

	Branch E1
	ω0 = 0.07902, ω1 = 1.00000
	-1139.73
	-
	-
	-

	LRT of variable ω values among branches
	
	
	
	

	    Free-ratio vs. M0
	
	
	45.08
	53
	0.77

	LRT of ω at specific lineages (two-ratio vs. M0)
	
	
	
	

	Branch A1 
	
	
	0.00
	1
	1

	Branch A2
	
	
	2.38
	1
	1

	Branch B
	
	
	0.16
	1
	1

	Branch C
	
	
	0.74
	1
	0.88

	Branch D
	
	
	0.04
	1
	1

	Branch D1
	
	
	0.82
	1
	1

	Branch D2
	
	
	1.58
	1
	0.95

	Branch E
	
	
	0.00
	1
	1

	Branch E1
	
	
	0.00
	1
	1

	LRT of ω at specific lineages (two-ratio vs. two-ratio, ω1=1)
	
	
	

	Branch A1 
	
	
	6.04
	1
	0.063

	Branch A2
	
	
	6
	1
	0.042*

	Branch B
	
	
	2.1
	1
	0.225

	Branch C
	
	
	3.58
	1
	0.108

	Branch D
	
	
	5.46
	1
	0.045*

	Branch D1
	
	
	1.86
	1
	0.219

	Branch D2
	
	
	7.54
	1
	0.054

	Branch E
	
	
	0
	1
	1

	Branch E1
	
	
	0
	1
	1


Significant value of p < 0.05 for LRT.



Table S9 Results of Branch-site model analyses for the Shh gene based on the gene trees. Foreground branches are set according to Figure S1.
	Foreground branch
	Parameter estimates
	LnL
	Test
	df
	Adjust
p value
	Positively selected sites

	M1a (neutral)
	p0=0.92598, p1=0.07402
ω0=0.03793, ω1=1.00000
	-1127.4617
	-
	-
	-
	-

	Branch A1
(Alternative hypothesis)
	p0=0.84397, p1=0.06958, p2a=0.07986, p2b=0.00658
ω0=0.03544, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1127.1075
	Test1
	2
	> 0.05
	3L (0.730)

	Branch A1
(null hypothesis)
	p0=0.84397, p1=0.06958, p2a=0.07986, p2b=0.00658
ω0=0.03544, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1127.1075
	Test2
	1
	> 0.05
	

	Branch A2
(Alternative hypothesis)
	p0=0.92598, p1=0.07402, p2a=0.00000, p2b=0.00000
ω0=0.03793, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1127.4617
	Test1
	2
	> 0.05
	None

	Branch A2
(null hypothesis)
	p0=0.92598, p1=0.07402, p2a=0.00000, p2b=0.00000
ω0=0.03793, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1127.4617
	Test2
	1
	> 0.05
	

	Branch B
(Alternative hypothesis)
	p0=0.92598, p1=0.07402, p2a=0.00000, p2b=0.00000
ω0=0.03793, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1127.4617
	Test1
	2
	> 0.05
	None

	Branch B
(null hypothesis)
	p0=0.92598, p1=0.07402, p2a=0.00000, p2b=0.00000
ω0=0.03793, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1127.4617
	Test2
	1
	> 0.05
	

	Branch C
(Alternative hypothesis)
	p0=0.92598, p1=0.07402, p2a=0.00000, p2b=0.00000
ω0=0.03793, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1127.4617
	Test1
	2
	> 0.05
	None

	Branch C
(null hypothesis)
	p0=0.92598, p1=0.07402, p2a=0.00000, p2b=0.00000
ω0=0.03793, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1127.4617
	Test2
	1
	> 0.05
	

	Branch D
(Alternative hypothesis)
	p0=0.92598, p1=0.07402, p2a=0.00000, p2b=0.00000
ω0=0.03793, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1127.4617
	Test1
	2
	> 0.05
	None

	Branch D
(null hypothesis)
	p0=0.92598, p1=0.07402, p2a=0.00000, p2b=0.00000
ω0=0.03793, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1127.4617
	Test2
	1
	> 0.05
	

	Branch D1
(Alternative hypothesis)
	p0=0.83930, p1=0.06947, p2a=0.08425, p2b=0.00697
ω0=0.03543, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1127.1596
	Test1
	2
	> 0.05
	5A (0.726)

	Branch D1
(null hypothesis)
	p0=0.85716, p1=0.07058, p2a=0.06677, p2b=0.00550
ω0=0.03563, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1127.1801
	Test2
	1
	> 0.05
	

	Branch D2
(Alternative hypothesis)
	p0=0.92598, p1=0.07402, p2a=0.00000, p2b=0.00000
ω0=0.03793, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1127.4617
	Test1
	2
	> 0.05
	None

	Branch D2
(null hypothesis)
	p0=0.92598, p1=0.07402, p2a=0.00000, p2b=0.00000
ω0=0.03793, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1127.4617
	Test2
	1
	> 0.05
	

	Branch E
(Alternative hypothesis)
	p0=0.81397, p1=0.06507, p2a=0.11201, p2b=0.00895
ω0=0.03793, ω1=1.00000, ω2a=3.74694, ω2b=3.74694
	-1127.4617
	Test1
	2
	> 0.05
	None

	Branch E
(null hypothesis)
	p0=0.81681, p1=0.06529, p2a=0.10917, p2b=0.00873
ω0=0.03793, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1127.4617
	Test2
	1
	> 0.05
	

	Branch E1
(Alternative hypothesis)
	p0=0.82132, p1=0.06565, p2a=0.10465, p2b=0.00837
ω0=0.03793, ω1=1.00000, ω2a=3.53730, ω2b=3.53730
	-1127.4617
	Test1
	2
	> 0.05
	None

	Branch E1
(null hypothesis)
	p0=0.82143, p1=0.06566, p2a=0.10455, p2b=0.00836
ω0=0.03793, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-1127.4617
	Test2
	1
	> 0.05
	


Significant value of p < 0.05 for LRT.




Table S10 Results of Site model analyses for the SK2 gene based on the gene trees.
	Site model
	Parameter estimates
	LnL
	2ΔLnL
	d.f.
	Adjusted 
p value
	Positively selected sites

	M0 (one-ratio)
	ω=0.05500
	-6820.04
	-
	-
	-
	None

	M1a (neutral)
	p0=0.95639 (p1=0.04361)
ω0=0.02197, ω1=1.00000
	-6783.01
	-
	-
	-
	None

	M2a (selection)
	p0=0.95639, p1=0.02179 (p2=0.02182) ω0=0.02197, ω1=1.00000, ω2=1.00210 
	-6783.01
	-
	-
	-
	55P (0.510), 97A (0.661), 227L (0.626),
286A (0.644), 774A (0.643), 784A (0.607)

	M3 (discrete)
	p0=0.90548, p1=0.09452 (p2=0.00000)
ω0=0.00965, ω1=0.50730, ω2=11.82971
	-6780.14
	-
	-
	-
	None

	M7 (beta)
	p=0.04024, q=0.28213
	-6791.51
	-
	-
	-
	None

	M8 (beta&ω > 1)
	p0=0.96749, p=0.04175, q=0.38366, (p1=0.03251), ω=1.00000
	-6781.49
	-
	-
	-
	55P (0.625), 93S (0.645), 97A (0.868),196L (0.504), 227L (0.836), 286A (0.880), 774A (0.850), 782H (0.536), 784A (0.844)

	LRT of variable ω values among sites
	
	
	
	
	

	    M0 vs. M3
	
	-
	79.80
	4
	< 0.001
	

	    M1a vs. M2a
	
	-
	0.00
	2
	1
	

	M7 vs. M8
	
	-
	20.04
	2
	< 0.001
	


Significant value of p < 0.05 for LRT.
Note: Numbers in the bracket following positively selected sites are the corresponding posterior probability. 



Table S11 Results of Branch model analyses for the SK2 gene based on the gene trees. Foreground branches are set according to Figure S2. 
	Foreground branch
	Parameter estimates
	LnL
	2ΔLnL
	d.f.
	Adjusted p value

	M0 (one-ratio)
	ω =0.05500
	-6820.04
	-
	-
	-

	Free-ratio
	-
	-6791.14
	-
	-
	-

	Branch model (two-ratio)
	
	
	
	

	Branch A 
	ω0=0.05525, ω1=0.04541
	-6820.01
	-
	-
	-

	Branch B
	ω0=0.05455, ω1=0.06722
	-6819.98
	-
	-
	-

	Branch C
	ω0=0.05559, ω1=0.03696
	-6819.89
	-
	-
	-

	Branch D
	ω0=0.05551, ω1=0.02982
	-6819.84
	-
	-
	-

	Branch E
	ω0=0.05609, ω1=0.00010
	-6819.00
	-
	-
	-

	Branch F
	ω0=0.05455, ω1=0.21236
	-6819.61
	-
	-
	-

	Branch model (two-ratio, ω1=1)
	
	
	
	

	Branch A 
	ω0=0.05502, ω1=1.00000
	-6832.99
	-
	-
	-

	Branch B
	ω0=0.05436, ω1=1.00000
	-6835.91
	-
	-
	-

	Branch C
	ω0=0.05516, ω1=1.00000
	-6835.85
	-
	-
	-

	Branch D
	ω0=0.05537, ω1=1.00000
	-6831.26
	-
	-
	-

	Branch E
	ω0=0.05518, ω1=1.00000
	-6829.55
	-
	-
	-

	Branch F
	ω0=0.05447, ω1=1.00000
	-6820.05
	-
	-
	-

	LRT of variable ω values among branches
	
	
	
	

	    Free-ratio vs. M0
	
	
	57.80
	50
	0.21

	LRT of ω at specific lineages (two-ratio vs. M0)
	
	
	
	

	Branch A 
	
	
	0.06
	1
	0.81

	Branch B
	
	
	0.12
	1
	0.87

	Branch C
	
	
	0.30
	1
	0.88

	Branch D
	
	
	0.40
	1
	1

	Branch E
	
	
	2.08
	1
	0.89

	Branch F
	
	
	0.86
	1
	1

	LRT of ω at specific lineages (two-ratio vs. two-ratio, ω1=1)
	
	
	

	Branch A 
	
	
	25.96
	1
	< 0.001

	Branch B
	
	
	31.86
	1
	< 0.001

	Branch C
	
	
	31.92
	1
	< 0.001

	Branch D
	
	
	22.84
	1
	< 0.001

	Branch E
	
	
	21.10
	1
	< 0.001

	Branch F
	
	
	0.88
	1
	0.35


Significant value of p < 0.05 for LRT. 













Table S12 Results of Branch-site model analyses for the SK2 gene based on the gene trees. Foreground branches are set according to Figure S2.
	Foreground branch
	Parameter estimates
	LnL
	Test
	df
	Adjust 
p value
	Positively selected sites

	M1a (neutral)
	p0=0.95639, p1=0.04361
ω0=0.02197, ω1=1.00000
	-6783.0075
	-
	-
	-
	-

	Branch A
(Alternative hypothesis)
	p0=0.92718, p1=0.04276, p2a=0.02873, p2b=0.00133
ω0=0.02105, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6782.6218
	test 1
	2
	> 0.05
	292G (0.565)
771F (0.564)

	Branch A
(null hypothesis)
	p0=0.92719, p1=0.04276, p2a=0.02873, p2b=0.00132
ω0=0.02105, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6782.6218
	test 2
	1
	> 0.05
	

	Branch B
(Alternative hypothesis)
	p0=0.95639, p1=0.04361, p2a=0.00000, p2b=0.00000
ω0=0.02197, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6783.0075
	test 1
	2
	> 0.05
	275M (0.505)

	Branch B
(null hypothesis)
	p0=0.95693, p1=0.04361, p2a=0.00000, p2b=0.00000
ω0=0.02197, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6783.0075
	test 2
	1
	> 0.05
	

	Branch C
(Alternative hypothesis)
	p0=0.94069, p1=0.04303, p2a=0.01557, p2b=0.00071
ω0=0.02144, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6782.8693
	test 1
	2
	> 0.05
	221P (0.526)
228A (0.526)

	Branch C
(null hypothesis)
	p0=0.94069, p1=0.04303, p2a=0.01557, p2b=0.00071
ω0=0.02144, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6782.8693
	test 2
	1
	> 0.05
	

	Branch D
(Alternative hypothesis)
	p0=0.95639, p1=0.04361, p2a=0.00000, p2b=0.00000
ω0=0.02197, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6783.0075
	test 1
	2
	> 0.05
	None

	Branch D
(null hypothesis)
	p0=0.95639, p1=0.04361, p2a=0.00000, p2b=0.00000
ω0=0.02197, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6783.0075
	test 2
	1
	> 0.05
	

	Branch E
(Alternative hypothesis)
	p0=0.95639, p1=0.04361, p2a=000000, p2b=0.00000
ω0=0.02197, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6783.0075
	test 1
	2
	> 0.05
	None

	Branch E
(null hypothesis)
	p0=0.95639, p1=0.04361, p2a=0.00000, p2b=0.00000
ω0=0.02197, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6783.0075
	test 2
	1
	> 0.05
	

	Branch F
(Alternative hypothesis)
	p0=0.95639, p1=0.04361, p2a=0.00000, p2b=0.00000
ω0=0.02197, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6783.0075
	test 1
	2
	> 0.05
	233H (0.595)

	Branch F
(null hypothesis)
	p0=0.95639, p1=0.04361, p2a=0.00000, p2b=0.00000
ω0=0.02197, ω1=1.00000, ω2a=1.00000, ω2b=1.00000
	-6783.0075
	test 2
	1
	> 0.05
	


Significant value of p < 0.05 for LRT.



