
Previous studiesPresent study Reference

Danio rerio

Gasterosteus aculeatus

Oryzias latipes

Takifugu rubripes

109 N/A 10

50 N/A 15

27 N/A 7

13 N/A 6

112 1 9

50 2 15

39 2 4

24 0 3

F I PF I P

Hashiguchi and  
Nishida 2007

Azzouzi et al. 2015

Azzouzi et al. 2015

TAAR pipeline assessment

Hashiguchi and  
Nishida 2007
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Previous studiesPresent study Reference

Danio rerio

Gasterosteus aculeatus

Oryzias latipes

Takifugu rubripes

53 1 1

13 1 1

16 1 2

16 2 3

54 3 2

22 2 2

24 0 2

27 0 4

F I PF I P

Yang et al. 2019

Yang et al. 2019

Yang et al. 2019

OlfC pipeline assessment

Yang et al. 2019
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Previous studiesPresent study Reference

Danio rerio

Gasterosteus aculeatus

Oryzias latipes

Takifugu rubripes

7 N/A N/A

6 N/A N/A

7 N/A N/A

5 N/A N/A

7 0 0

5 0 1

7 0 1

5 0 1

F I PF I P

Zapilko and  
Korsching 2016

ORA pipeline assessment

Zapilko and  
Korsching 2016

Zapilko and  
Korsching 2016

Zapilko and  
Korsching 2016

C



Danio rerio - TAAR genes comparison

DanTAR 20t-001DanTAR 20t-201

Danio rerio Complete CM002894.2 40401862 40402881-Class3

Danio rerio Complete CM002894.2 40396309 40397331-Class3DanTAR 20u-001

Danio rerio Complete CM002894.2 40420059 40421060-Class3
DanTAR 20w-001

DanTAR 20w-201
Danio rerio Complete CM002894.2 40365349 40366374-Class3

DanTAR 20i-001
Danio rerio Complete CM002894.2 40351202 40352227-Class3

DanTAR 20f-001

Danio rerio Complete CM002894.2 40359587 40360612-Class3

DanTAR 20g-001

Danio rerio Complete CM002894.2 40347084 40348109-Class3

DanTAR 20h-001

Danio rerio Complete CM002894.2 40415066 40416085-Class3

DanTAR 20j-001

Danio rerio Complete CM002894.2 40332268 40333296-Class3

DanTAR 20a-001

Danio rerio Complete CM002894.2 40338257 40339285-Class3

DanTAR 20b-001

Danio rerio Complete CM002894.2 40387217 40388242-Class3

DanTAR 20c1-001

Danio rerio Complete CM002894.2 40507530 40508558-Class3

DanTAR 20m-001

Danio rerio Complete CM002894.2 40405287 40406309-Class3

DanTAR 20l-001

Danio rerio Complete CM002894.2 40379088 40380110-Class3

DanTAR 20c-001

DanTAR 20c-201

Danio rerio Complete CM002894.2 40498166 40499186-Class3

Danio rerio Complete CM002894.2 40502374 40503396-Class3

Danio re
rio Complete CM002894.2 40489659 40490648-Class3

DanTAR 20x-0
01

Danio re
rio

 Complete CM002894.2 40447712 40448737-Class3

DanTAR 20p-001

Danio re
rio

 Complete CM002894.2 40442698 40443723-C
lass3

DanTA
R 20q-001

Dan
io 

rer
io 

Com
ple

te 
CM00

28
94

.2 
40

42
87

02
 40

42
97

24
-C

las
s3

Dan
TA

R 20
r-0

01

Dan
io 

rer
io 

Com
ple

te 
CM00

28
94

.2 
40

45
36

61
 40

45
46

86
-C

las
s3

Dan
TA

R 20
o-

00
1

Dan
io 

re
rio

 C
om

ple
te 

CM00
28

94
.2 

40
47

89
29

 40
47

99
12

-C
las

s3

Dan
TA

R 2
0d

1-
00

1

Dan
io 

re
rio

 C
om

ple
te

 C
M

00
28

94
.2

 4
04

68
41

2 
40

46
93

95
-C

las
s3

Dan
io 

re
rio

 C
om

ple
te

 C
M

00
28

94
.2

 4
04

73
60

4 
40

47
46

29
-C

las
s3

Da
nT

AR
 2

0a
1-

00
1

Da
ni

o 
re

rio
 C

om
pl

et
e 

CM
00

28
94

.2
 4

04
61

87
0 

40
46

28
95

-C
la

ss
3

Da
nT

AR
 2

0b
1-

00
1

Da
ni

o 
re

rio
 C

om
pl

et
e 

CM
00

28
94

.2
 4

04
09

83
6 

40
41

08
61

-C
la

ss
3

Da
nT

AR
 2

0n
-0

01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
28

94
.2

 4
04

83
51

3 
40

48
45

32
-C

la
ss

3
D

an
TA

R
 2

0z
-0

01
D

an
TA

R
 2

0z
-2

01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
28

94
.2

 4
05

13
61

3 
40

51
46

41
-C

la
ss

3
D

an
TA

R
 1

9k
-0

01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
28

94
.2

 4
07

37
51

7 
40

73
85

75
-C

la
ss

3
D

an
TA

R
 1

9a
-0

01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
28

94
.2

 4
06

52
43

6 
40

65
34

40
-C

la
ss

3
D

an
TA

R
 1

9r
-0

01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
28

94
.2

 4
06

46
76

5 
40

64
78

23
-C

la
ss

3
D

an
TA

R
 1

9s
-0

01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
28

94
.2

 4
06

42
51

8 
40

64
36

00
-C

la
ss

3
D

an
TA

R
 1

9t
-0

01
D

an
io

 re
rio

 C
om

pl
et

e 
C

M
00

28
94

.2
 4

06
65

15
9 

40
66

62
05

-C
la

ss
3

D
an

TA
R

 1
9u

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
28

94
.2

 4
06

60
77

3 
40

66
17

65
-C

la
ss

3

D
an

TA
R

 1
9l

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
28

94
.2

 4
07

31
83

5 
40

73
28

93
-C

la
ss

3 D
anTA

R
 19i-001

D
anio rerio C

om
plete C

M
002894.2 40684735 40685793-C

lass3
D

anTA
R

 19h-001
D

anio rerio C
om

plete C
M

002894.2 40726376 40727434-C
lass3

D
anTA

R
 19j-001

D
anio rerio C

om
plete C

M
002894.2 40762231 40763232-C

lass3

D
anTA

R
 19g-001

D
anio rerio C

om
plete C

M
002894.2 40781053 40782111-C

lass3

D
anTA

R
 19c-001

D
anio rerio C

om
plete C

M
002894.2 40768204 40769262-C

lass3

D
anTAR

 19d-001
D

anio rerio C
om

plete C
M

002894.2 40774246 40775247-C
lass3

D
anTAR

 19b-001
D

anio rerio C
om

plete C
M

002894.2 40756353 40757387-C
lass3

D
anTAR

 19f-001
D

anio rerio C
om

plete C
M

002894.2 40742686 40743744-C
lass3

D
anTAR

 19e-001
DanTAR 19n-001

DanTAR 19n-201

Danio rerio Com
plete CM

002894.2 40700417 40701463-Class3

Danio rerio Com
plete CM

002894.2 40690388 40691434-Class3

DanTAR 19m
-001

Danio rerio Com
plete CM

002894.2 40711263 40712321-Class3

Danio rerio Com
plete CM

002894.2 40722233 40723291-Class3

DanTAR 19q-001

Danio rerio Complete CM002894.2 40706077 40707135-Class3

Danio rerio Complete CM002894.2 40670824 40671882-Class3

DanTAR 19p-001

Danio rerio Complete CM002894.2 40677453 40678520-Class3

DanTAR 19o-001

Danio rerio Complete CM002894.2 40629593 40630651-Class3

DanTAR 32-001

Danio rerio Complete CM002894.2 40633991 40635049-Class3

Danio rerio Complete CM002894.2 40542911 40543924-Class3

DanTAR 18f-001

Danio rerio Complete CM002894.2 40535978 40537006-Class3

DanTAR 18e-001

Danio rerio Complete CM002894.2 40527244 40528260-Class3

DanTAR 18g-001

Danio rerio Complete CM002894.2 40531130 40532158-Class3

DanTAR 18d-001

Danio rerio Complete CM002894.2 40523708 40524742-Class3

DanTAR 18a-001

Danio rerio Complete CM002894.2 40556204 40557211-Class3

DanTAR 18b-001

Danio rerio Complete CM002894.2 40552060 40553067-Class3

DanTAR 18c-001

Danio rerio Complete CM002894.2 40568736 40569767-Class3

DanTAR 18i-001

Danio rerio Complete CM002894.2 40578333 40579364-Class3

Danio rerio Complete CM002894.2 40583931 40584956-Class3

DanTAR 18j-001

Danio rerio Complete CM002894.2 40561693 40562718-Class3

DanTAR 18h-001

Danio rerio Complete CM002894.2 40548617 40549642-Class3

Danio rerio Complete CM002894.2 40598792 40599802-Class3

DanTAR 17a-001

Danio rerio Complete CM002894.2 40606085 40607107-Class3

Danio rerio Complete CM002897.2 406645 407643-Class3
Danio rerio Complete CM002897.2 411617 412615-Class3Danio rerio Complete CM002897.2 403113 404111-Class3Danio rerio Complete CM002897.2 416655 417626-Class3

Danio rerio Complete CM002894.2 40616576 40617568-Class3

DanTAR 16g-201
Danio rerio Complete CM002894.2 40611809 40612774-Class3

DanTAR 16f-001Danio rerio Complete CM002894.2 40593453 40594418-Class3

DanTAR 16a-001Danio rerio Complete CM002894.2 40588812 40589777-Class3

Danio rerio Complete CM002904.2 46206999 46207982-Class3

DanTAR 15-001Danio rerio Complete KN149896.1 4591 5574-Class3

Danio rerio Complete KN149896.1 10808 11791-Class3

Danio rerio Complete CM002904.2 46304073 46305056-Class3

DanTAR 14b-001
Danio rerio Complete CM002904.2 46291286 46292269-Class3

DanTAR 14d-001

Danio rerio Complete CM002904.2 46269057 46270040-Class3

DanTAR 14e-001

Danio re
rio

 Complete CM002904.2 46286218 46287201-Class3

DanTAR 14f-0
01

Danio re
rio

 Complete CM002904.2 4627411
8 46281495-C

lass3

DanTA
R 14g-001

Dan
io 

rer
io 

Comple
te 

CM00
29

04.2
 46

26
05

00
 46

26
165

1-C
las

s3

Dan
TA

R 14
j-2

01

Dan
io 

rer
io 

Com
ple

te 
CM00

29
04

.2 
46

25
48

48
 46

25
60

14
-C

las
s3

Dan
TA

R 14
i-2

01

Dan
io 

re
rio

 C
om

ple
te 

CM00
29

04
.2 

46
25

10
89

46
25

20
78

-C
las

s3

Dan
TA

R 14
h-

00
1

Dan
TA

R 1
4h

-2
01

Dan
TA

R
14

l-2
03

Dan
TA

R 1
4l-

20
4

Da
ni

o 
re

rio
 C

om
pl

et
e 

CM
00

29
04

.2
 4

62
45

36
2 

46
24

64
05

-C
la

ss
3

Da
nT

AR
 1

4l
-0

01

Da
ni

o 
re

rio
 C

om
pl

et
e 

CM
00

29
04

.2
 4

62
40

64
6 

46
24

16
29

-C
la

ss
3

Da
ni

o 
re

rio
 C

om
pl

et
e 

CM
00

29
04

.2
 4

62
36

97
2 

46
23

79
61

-C
la

ss
3

Da
nT

AR
 1

4a
-0

01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
29

04
.2

 4
61

91
63

1 
46

19
26

53
-C

la
ss

2

D
an

TA
R

 1
3d

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
29

04
.2

 4
61

72
65

0 
46

17
36

72
-C

la
ss

2

D
an

TA
R

 1
3e

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
29

04
.2

 4
62

02
19

1 
46

20
32

13
-C

la
ss

2

D
an

TA
R

 2
b

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
29

04
.2

 4
61

83
50

3 
46

18
45

28
-C

la
ss

2

D
an

TA
R

 1
3b

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
29

04
.2

 4
61

76
56

8 
46

17
75

90
-C

la
ss

2

D
an

TA
R

 1
3a

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
29

04
.2

 4
61

00
63

8 
46

10
16

48
-C

la
ss

2

D
an

TA
R

 1
2b

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
29

04
.2

 4
60

84
81

2 
46

08
59

51
-C

la
ss

2

D
an

TA
R

 1
2a

-0
01

D
an

TA
R

 1
2g

-0
01

D
an

TA
R

 1
2g

-2
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
29

04
.2

 4
60

68
60

2 
46

06
96

09
-C

la
ss

2D
anio rerio C

om
plete C

M
002904.2 46073684 46074694-C

lass2

D
anTA

R
 2-02

D
anTA

R
 2-01

D
anTA

R
 2-03

D
anio rerio C

om
plete C

M
002904.2 46060639 46061649-C

lass2

D
anTA

R
 12e-201

D
anTA

R
 12e-001

D
anio rerio C

om
plete C

M
002904.2 46104106 46105119-C

lass2

D
anTA

R
 12c-001

D
anio rerio C

om
plete C

M
002904.2 46113449 46114468-C

lass2

D
anTAR

 12i-001

D
anio rerio C

om
plete C

M
002904.2 46045739 46046893-C

lass2

D
anTAR

 12j-001

D
anio rerio C

om
plete C

M
002904.2 46052689 46053879-C

lass2

D
anTAR

 12h-001

D
anio rerio C

om
plete C

M
002899.2 2051130 2052176-C

lass2

D
anTAR

 2

D
anio rerio C

om
plete C

M
002904.2 46154146 46155153-C

lass1

DanTAR 10c-001

Danio rerio Com
plete KN149897.1 10054 11061-Class1

Danio rerio Com
plete CM

002904.2 46145722 46146729-Class1

DanTAR 10d-001

Danio rerio Com
plete CM

002904.2 46157980 46158987-Class1

DanTAR 10a-001

Danio rerio Com
plete KN149897.1 6230 7237-Class1

Danio rerio Com
plete CM

002904.2 46137104 46138111-Class1

DanTAR 10b-201

DanTAR 10b-001

DanTAR 10b-202

DanTAR 10-001

DanTAR 10-201

Danio rerio Complete CM002904.2 46164397 46165476-Class1

Danio rerio Complete CM002904.2 46131900 46132880-Class1

DanTAR 11-001

DanTAR 11-201

Danio rerio Complete CM002904.2 46127595 46128602-Class1

DanTAR 1b-001

DanTAR 20a-001

Danio rerio Complete CM002894.2 40332268 40333296-Class3

DanTAR 20b-001

Danio rerio Complete CM002894.2 40338257 40339285-Class3

DanTAR 20c1-001

Danio rerio Complete CM002894.2 40387217 40388242-Class3

DanTAR 20j-001
Danio rerio Complete CM002894.2 40415066 40416085-Class3

DanTAR 20w-201

DanTAR 20w-001

Danio rerio Complete CM002894.2 40420059 40421060-Class3

DanTAR 20t-201

DanTAR 20t-001

Danio rerio Complete CM002894.2 40401862 40402881-Class3

DanTAR 20u-001

Danio rerio Complete CM002894.2 40396309 40397331-Class3

DanTAR 20i-001

Danio rerio Complete CM002894.2 40365349 40366374-Class3

DanTAR 20f-001

Danio rerio Complete CM002894.2 40351202 40352227-Class3

DanTAR 20g-001

Danio rerio Complete CM002894.2 40359587 40360612-Class3

DanTAR 20h-001Danio rerio Complete CM002894.2 40347084 40348109-Class3

DanTAR 20m-001

Danio rerio Complete CM002894.2 40507530 40508558-Class3

DanTAR 20l-001

Danio rerio Complete CM002894.2 40405287 40406309-Class3

DanTAR 20c-201
DanTAR 20c-001

Danio rerio Complete CM002894.2 40379088 40380110-Class3

Danio rerio Complete CM002894.2 40502374 40503396-Class3

Danio rerio Complete CM002894.2 40498166 40499186-Class3

DanTAR 20x-0
01

Danio re
rio Complete CM002894.2 40489659 40490648-Class3

D
an

TA
R

 1
9k

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
28

94
.2

 4
05

13
61

3 
40

51
46

41
-C

la
ss

3

D
an

TA
R

 2
0z

-2
01

D
an

TA
R

 2
0z

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
28

94
.2

 4
04

83
51

3 
40

48
45

32
-C

la
ss

3

Da
nT

AR
 2

0a
1-

00
1

Dan
io 

re
rio

 C
om

ple
te

 C
M

00
28

94
.2

 4
04

73
60

4 
40

47
46

29
-C

las
s3

Dan
TA

R 2
0d

1-
00

1

Dan
io 

re
rio

 C
om

ple
te 

CM00
28

94
.2 

40
47

89
29

 40
47

99
12

-C
las

s3

Dan
io 

re
rio

 C
om

ple
te

 C
M

00
28

94
.2

 4
04

68
41

2 
40

46
93

95
-C

las
s3

Da
nT

AR
 2

0b
1-

00
1

Da
ni

o 
re

rio
 C

om
pl

et
e 

CM
00

28
94

.2
 4

04
61

87
0 

40
46

28
95

-C
la

ss
3

Dan
TA

R 20
o-

00
1

Dan
io 

rer
io 

Com
ple

te 
CM00

28
94

.2 
40

45
36

61
 40

45
46

86
-C

las
s3

DanTAR 20p-001

Danio re
rio

 Complete CM002894.2 40447712 40448737-Class3

DanTA
R 20q-001

Danio re
rio

 Complete CM002894.2 40442698 40443723-C
lass3

Dan
TA

R 20
r-0

01

Dan
io 

rer
io 

Com
ple

te 
CM00

28
94

.2 
40

42
87

02
 40

42
97

24
-C

las
s3

Da
nT

AR
 2

0n
-0

01

Da
ni

o 
re

rio
 C

om
pl

et
e 

CM
00

28
94

.2
 4

04
09

83
6 

40
41

08
61

-C
la

ss
3

D
an

TA
R

 1
9a

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
28

94
.2

 4
07

37
51

7 
40

73
85

75
-C

la
ss

3

D
an

TA
R

 1
9u

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
28

94
.2

 4
06

65
15

9 
40

66
62

05
-C

la
ss

3

D
an

TA
R

 1
9l

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
28

94
.2

 4
06

60
77

3 
40

66
17

65
-C

la
ss

3

D
an

TA
R

 1
9r

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
28

94
.2

 4
06

52
43

6 
40

65
34

40
-C

la
ss

3

D
an

TA
R

 1
9s

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
28

94
.2

 4
06

46
76

5 
40

64
78

23
-C

la
ss

3

D
an

TA
R

 1
9t

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
28

94
.2

 4
06

42
51

8 
40

64
36

00
-C

la
ss

3

D
anTA

R
 19g-001

D
anio rerio C

om
plete C

M
002894.2 40762231 40763232-C

lass3

D
anTA

R
 19j-001

D
anio rerio C

om
plete C

M
002894.2 40726376 40727434-C

lass3

D
anTA

R
 19i-001

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
28

94
.2

 4
07

31
83

5 
40

73
28

93
-C

la
ss

3

D
anTA

R
 19h-001

D
anio rerio C

om
plete C

M
002894.2 40684735 40685793-C

lass3

D
anTAR

 19b-001

D
anio rerio C

om
plete C

M
002894.2 40774246 40775247-C

lass3

D
anTA

R
 19c-001

D
anio rerio C

om
plete C

M
002894.2 40781053 40782111-C

lass3
D

anTAR
 19d-001

D
anio rerio C

om
plete C

M
002894.2 40768204 40769262-C

lass3

D
anTAR

 19f-001

D
anio rerio C

om
plete C

M
002894.2 40756353 40757387-C

lass3

D
anTAR

 19e-001

D
anio rerio C

om
plete C

M
002894.2 40742686 40743744-C

lass3

DanTAR 19o-001

Danio rerio Complete CM002894.2 40677453 40678520-Class3

Danio rerio Com
plete CM

002894.2 40711263 40712321-Class3

DanTAR 19n-201

DanTAR 19n-001
Danio rerio Com

plete CM
002894.2 40700417 40701463-Class3

DanTAR 19m
-001

Danio rerio Com
plete CM

002894.2 40690388 40691434-Class3

DanTAR 19q-001

Danio rerio Com
plete CM

002894.2 40722233 40723291-Class3

Danio rerio Complete CM002894.2 40706077 40707135-Class3

DanTAR 19p-001

Danio rerio Complete CM002894.2 40670824 40671882-Class3

Danio rerio Complete CM002894.2 40633991 40635049-Class3

DanTAR 32-001

Danio rerio Complete CM002894.2 40629593 40630651-Class3

DanTAR 18j-001
Danio rerio Complete CM002894.2 40583931 40584956-Class3

Danio rerio Complete CM002894.2 40578333 40579364-Class3

DanTAR 18i-001Danio rerio Complete CM002894.2 40568736 40569767-Class3

DanTAR 18h-001
Danio rerio Complete CM002894.2 40561693 40562718-Class3

Danio rerio Complete CM002894.2 40548617 40549642-Class3

DanTAR 18b-001Danio rerio Complete CM002894.2 40556204 40557211-Class3

DanTAR 18c-001Danio rerio Complete CM002894.2 40552060 40553067-Class3
DanTAR 18d-001

Danio rerio Complete CM002894.2 40531130 40532158-Class3

DanTAR 18f-001

Danio rerio Complete CM002894.2 40542911 40543924-Class3

DanTAR 18e-001

Danio rerio Complete CM002894.2 40535978 40537006-Class3

DanTAR 18g-001

Danio rerio Complete CM002894.2 40527244 40528260-Class3

DanTAR 18a-001
Danio rerio Complete CM002894.2 40523708 40524742-Class3

Danio rerio Complete CM002894.2 40606085 40607107-Class3

DanTAR 17a-001

Danio rerio Complete CM002894.2 40598792 40599802-Class3

Danio rerio Complete CM002897.2 416655 417626-Class3

Danio rerio Complete CM002897.2 411617 412615-Class3

Danio rerio Complete CM002897.2 406645 407643-Class3

Danio rerio Complete CM002897.2 403113 404111-Class3

DanTAR 16g-201

Danio rerio Complete CM002894.2 40616576 40617568-Class3

DanTAR 16f-001

Danio rerio Complete CM002894.2 40611809 40612774-Class3DanTAR 16a-001

Danio rerio Complete CM002894.2 40593453 40594418-Class3

Danio rerio Complete CM002894.2 40588812 40589777-Class3
Danio rerio Complete KN149896.1 10808 11791-Class3

Danio rerio Complete KN149896.1 4591 5574-Class3

DanTAR 15-001

Danio rerio Complete CM002904.2 46206999 46207982-Class3

DanTAR 14f-0
01

Danio re
rio

 Complete CM002904.2 46286218 46287201-Class3

DanTA
R 14g-001

Danio re
rio

 Complete CM002904.2 4627411
8 46281495-C

lass3

DanTAR 14b-001

Danio rerio Complete CM002904.2 46304073 46305056-Class3

DanTAR 14d-001

Danio rerio Complete CM002904.2 46291286 46292269-Class3

DanTAR 14e-001

Danio rerio Complete CM002904.2 46269057 46270040-Class3

Dan
TA

R 14
j-2

01

Dan
io 

rer
io 

Comple
te 

CM00
29

04.2
 46

26
05

00
 46

26
165

1-C
las

s3

Dan
TA

R 14
i-2

01

Dan
io 

rer
io 

Com
ple

te 
CM00

29
04

.2 
46

25
48

48
 46

25
60

14
-C

las
s3

Dan
TA

R 1
4h

-2
01

Dan
TA

R 14
h-

00
1

Dan
io 

re
rio

 C
om

ple
te 

CM00
29

04
.2 

46
25

10
89

46
25

20
78

-C
las

s3

Dan
TA

R 1
4l-

20
4

Dan
TA

R
14

l-2
03

Da
nT

AR
 1

4l
-0

01

Da
ni

o 
re

rio
 C

om
pl

et
e 

CM
00

29
04

.2
 4

62
45

36
2 

46
24

64
05

-C
la

ss
3

Da
ni

o 
re

rio
 C

om
pl

et
e 

CM
00

29
04

.2
 4

62
40

64
6 

46
24

16
29

-C
la

ss
3

Da
nT

AR
 1

4a
-0

01
Da

ni
o 

re
rio

 C
om

pl
et

e 
CM

00
29

04
.2

 4
62

36
97

2 
46

23
79

61
-C

la
ss

3

D
an

TA
R

 1
3b

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
29

04
.2

 4
61

83
50

3 
46

18
45

28
-C

la
ss

2

D
an

TA
R

 1
3a

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
29

04
.2

 4
61

76
56

8 
46

17
75

90
-C

la
ss

2
D

an
TA

R
 2

b
D

an
io

 re
rio

 C
om

pl
et

e 
C

M
00

29
04

.2
 4

62
02

19
1 

46
20

32
13

-C
la

ss
2

D
an

TA
R

 1
3d

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
29

04
.2

 4
61

91
63

1 
46

19
26

53
-C

la
ss

2

D
an

TA
R

 1
3e

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
29

04
.2

 4
61

72
65

0 
46

17
36

72
-C

la
ss

2

D
anTAR

 12h-001

D
anio rerio C

om
plete C

M
002904.2 46052689 46053879-C

lass2

D
anTAR

 12i-001

D
anio rerio C

om
plete C

M
002904.2 46113449 46114468-C

lass2
D

anTA
R

 12c-001

D
anio rerio C

om
plete C

M
002904.2 46104106 46105119-C

lass2 D
an

TA
R

 1
2b

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
29

04
.2

 4
61

00
63

8 
46

10
16

48
-C

la
ss

2

D
an

TA
R

 1
2a

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
29

04
.2

 4
60

84
81

2 
46

08
59

51
-C

la
ss

2

D
an

TA
R

 1
2g

-2
01

D
an

TA
R

 1
2g

-0
01

D
an

io
 re

rio
 C

om
pl

et
e 

C
M

00
29

04
.2

 4
60

68
60

2 
46

06
96

09
-C

la
ss

2

D
anTA

R
 2-03

D
anTA

R
 2-01

D
anTA

R
 2-02

D
anio rerio C

om
plete C

M
002904.2 46073684 46074694-C

lass2

D
anTA

R
 12e-001

D
anTA

R
 12e-201

D
anio rerio C

om
plete C

M
002904.2 46060639 46061649-C

lass2

D
anTAR

 12j-001

D
anio rerio C

om
plete C

M
002904.2 46045739 46046893-C

lass2D
anTAR

 2

D
anio rerio C

om
plete C

M
002899.2 2051130 2052176-C

lass2

DanTAR 10-201

DanTAR 10-001

Danio rerio Complete CM002904.2 46164397 46165476-Class1

Danio rerio Com
plete KN149897.1 6230 7237-Class1

DanTAR 10a-001

Danio rerio Com
plete CM

002904.2 46157980 46158987-Class1

Danio rerio Com
plete KN149897.1 10054 11061-Class1

DanTAR 10c-001

D
anio rerio C

om
plete C

M
002904.2 46154146 46155153-C

lass1

DanTAR 10d-001

Danio rerio Com
plete CM

002904.2 46145722 46146729-Class1

DanTAR 10b-202

DanTAR 10b-001

DanTAR 10b-201

Danio rerio Com
plete CM

002904.2 46137104 46138111-Class1

DanTAR 11-201

DanTAR 11-001

Danio rerio Complete CM002904.2 46131900 46132880-Class1

DanTAR 1b-001

Danio rerio Complete CM002904.2 46127595 46128602-Class1

10
0

10
0

100

98

100

10
0

88

47
97

100

72
100

100

100

100

80

99

10
0

94

100

10
0

10
0

59

10
0

100

100

10
0

96
10

0

99

10
0

100

87

100100

10
0

100

52

100

100

100

100

99

97

10
091

10
0

100

100

96

100

100

10
0

100

99

100

100

100

99

97

58

100

98

82

100

100

10
0

90

100

23

89
57

10
0

100

100

100

96

100

36

10
0

100

100

98

100

10
0

100

10
0

100

58

99

100

10
0

100
100

32

10
0

46

100

10
0

100

100

99

100

10
0

100

100

100

99

100

43

100

10
0

100

91

82

10
0

95
34

94

39

99

100

96

100

100

99

100

84

63

100

82

100

98

100

57

100

100

10
0

100

100

100

99

100

100

100

100

50

10
0

96

100

100

97

54

100

95

10
0

100

95

10
0

100

29

100

100

100

97

100

72

99

100

36

100

100

100

97

100

100
10

0

4348

99

100

100

99

100
99

93

99

67

10
0

100

100

10
0

99

100

10
0

100

100

84

100

100

10
0

71

75

98

95

100

99

100

99

100

99

100

10
0

59

51

100

100

100

85

Tree scale: 1

Hashiguchi and Nishida 2007

Our study

D



Gasterosteus aculeatus Complete GroupXVI 4855664 4856793-Class3
StkTARs-5

Gasterosteus aculeatus Complete GroupXVI 4753832 4754969-Class3
StkTARs 030Gasterosteus aculeatus Complete GroupXVI 4761489 4762629-Class3

StkTARs 029

Gasterosteus aculeatus Complete GroupXVI 4734246 4735378-Class3

StkTARs 031

StkTARs 048

StkTARs 049

Gasterosteus aculeatus Complete sCAffold 56 1059527 1060659-Class3

Gasterosteus aculeatus Complete sCAffold 160 94424 95561-Class3

StkTARs 039

Gasterosteus aculeatus Complete GroupXVI 17020491 17021630-Class3

stkTARs 016

Gaste
roste

us a
culeatus C

omplete GroupXVI 17003486 17004625-Class3

stk
TARs 0

17

stk
TA

Rs 0
13

stk
TA

Rs 0
14

Gas
ter

os
teu

s a
cu

lea
tus

 C
om

ple
te 

Gro
up

XVI 1
70

57
08

7 1
70

58
22

4-
Clas

s3

Gas
te

ro
ste

us
 a

cu
lea

tu
s C

om
ple

te
 sC

Af
fo

ld 
16

0 
13

92
67

 1
40

40
7-

Clas
s3

St
kT

AR
s 0

40

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

Co
m

pl
et

e 
G

ro
up

XV
I 1

71
64

41
6 

17
16

55
47

-C
la

ss
3

st
kT

AR
s 

00
5

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

C
om

pl
et

e 
G

ro
up

XV
I 1

71
51

79
8 

17
15

29
39

-C
la

ss
3

st
kT

AR
s 

00
6

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

C
om

pl
et

e 
G

ro
up

XV
I 1

70
65

84
9 

17
06

69
89

-C
la

ss
3

st
kT

A
R

s 
01

2

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

C
om

pl
et

e 
G

ro
up

X
V

I 1
70

94
57

4 
17

09
57

13
-C

la
ss

3
st

kT
A

R
s 

00
9

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

C
om

pl
et

e 
G

ro
up

X
V

I 1
71

41
10

8 
17

14
22

48
-C

la
ss

3

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

C
om

pl
et

e 
G

ro
up

X
V

I 1
70

85
23

8 
17

08
63

53
-C

la
ss

3 stkTA
R

s 010

G
asterosteus aculeatus C

om
plete G

roupX
V

I 17175154 17176285-C
lass3

stkTA
R

s 004
G

asterosteus aculeatus C
om

plete G
roupX

V
I 17119923 17121053-C

lass3

G
asterosteus aculeatus C

om
plete G

roupXVI 16966117 16967225-C
lass3

stkTAR
s 020

G
asterosteus aculeatus C

om
plete G

roupXVI 16448669 16449796-C
lass3

StkTAR
s 027

G
asterosteus aculeatus Com

plete G
roupXVI 17028578 17029716-Class3

stkTARs 015
Gasterosteus aculeatus Com

plete GroupXVI 17042013 17043140-Class3

Gasterosteus aculeatus Complete sCAffold 37 1893869 1895001-Class3

StkTARs 047

Gasterosteus aculeatus Complete GroupXVI 17075986 17077069-Class3

stkTARs 011

Gasterosteus aculeatus Complete sCAffold 37 1878846 1879975-Class3

StkTARs 046

Gasterosteus aculeatus Complete sCAffold 160 51656 52791-Class3

StkTARs 038

Gasterosteus aculeatus Complete sCAffold 37 1868702 1869816-Class3

StkTARs 045

Gasterosteus aculeatus Complete sCAffold 37 815924 817000-Class3

StkTARs-12

Gasterosteus aculeatus Complete GroupXVI 16978747 16979886-Class3

stkTARs 018

Gasterosteus aculeatus Complete GroupXVI 16450915 16452073-Class3

StkTARs 026

Gasterosteus aculeatus Complete GroupXVI 17107700 17108839-Class3
stkTARs 008

Gasterosteus aculeatus Complete GroupXVI 16468493 16469644-Class3

stkTARs 024Gasterosteus aculeatus Complete GroupXVI 16460421 16461572-Class3

StkTARs 025Gasterosteus aculeatus Complete GroupXVI 16957463 16958581-Class3

stkTARs 021
Gasterosteus aculeatus Complete GroupXVI 16947057 16948199-Class3

stk
TARs 0

22
Gaste

roste
us a

cu
leatus C

omplete G
roupXVI 1

6974239 16975383-C
lass

3

stk
TA

Rs 0
19

Gas
ter

os
teu

s a
cu

lea
tus

 C
om

ple
te 

sC
Affo

ld 
37

 84
52

77
 84

64
40

-C
las

s3

StkT
ARs-

15

St
kT

AR
s 0

41

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

Co
m

pl
et

e 
sC

Af
fo

ld
 3

7
83

12
22

 8
32

37
9-

Cl
as

s3

St
kT

AR
s 

03
7

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

C
om

pl
et

e 
sC

Af
fo

ld
 3

7 
88

07
33

 8
81

89
4-

C
la

ss
3

St
kT

AR
s 

04
4

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

C
om

pl
et

e 
sC

Af
fo

ld
 3

7 
85

38
54

 8
55

01
7-

C
la

ss
3

S
tk

TA
R

s 
04

3

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

C
om

pl
et

e 
sC

A
ffo

ld
 3

7 
86

80
17

 8
69

18
1-

C
la

ss
3

S
tk

TA
R

s 
04

2

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

C
om

pl
et

e 
G

ro
up

X
V

I 1
64

83
51

0 
16

48
47

38
-C

la
ss

3

st
kT

A
R

s 
02

3

G
asterosteus aculeatus C

om
plete G

roupX
V

I 15950446 15951776-C
lass3

S
tkTA

R
s 028

G
asterosteus aculeatus C

om
plete G

roupI 22436006 22436983-C
lass3

stkTA
R

 001

G
asterosteus aculeatus C

om
plete G

roupIX
 13760498 13761559-C

lass3

StkTAR
-2

G
asterosteus aculeatus C

om
plete G

roupXVIII 856340 857338-C
lass1

StkTAR
 035

G
asterosteus aculeatus Com

plete G
roupXVIII 806406 807404-Class1

StkTAR 033

Gasterosteus aculeatus Com
plete GroupXVIII 849382 850380-Class1

StkTAR 034

Gasterosteus aculeatus Complete GroupXVIII 864901 865893-Class1

StkTAR 036

Gasterosteus aculeatus Complete GroupI 27258508 27259497-Class1
stkTAR 002

stkTA
R

 001

G
asterosteus aculeatus C

om
plete G

roupI 22436006 22436983-C
lass3

StkTAR
-2

G
asterosteus aculeatus C

om
plete G

roupIX
 13760498 13761559-C

lass3
st

kT
A

R
s 

02
3

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

C
om

pl
et

e 
G

ro
up

X
V

I 1
64

83
51

0 
16

48
47

38
-C

la
ss

3
S

tk
TA

R
s 

04
2

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

C
om

pl
et

e 
sC

A
ffo

ld
 3

7 
86

80
17

 8
69

18
1-

C
la

ss
3

St
kT

AR
s 

04
4

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

C
om

pl
et

e 
sC

Af
fo

ld
 3

7 
88

07
33

 8
81

89
4-

C
la

ss
3

S
tk

TA
R

s 
04

3
G

as
te

ro
st

eu
s 

ac
ul

ea
tu

s 
C

om
pl

et
e 

sC
Af

fo
ld

 3
7 

85
38

54
 8

55
01

7-
C

la
ss

3
St

kT
AR

s 0
41

StkT
ARs-

15
Gas

ter
os

teu
s a

cu
lea

tus
 C

om
ple

te 
sC

Affo
ld 

37
 84

52
77

 84
64

40
-C

las
s3

St
kT

AR
s 

03
7

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

Co
m

pl
et

e 
sC

Af
fo

ld
 3

7
83

12
22

 8
32

37
9-

Cl
as

s3

stk
TA

Rs 0
19

Gaste
roste

us a
cu

leatus C
omplete G

roupXVI 1
6974239 16975383-C

lass
3

stkTARs 021

Gasterosteus aculeatus Complete GroupXVI 16957463 16958581-Class3

stk
TARs 0

22

Gasterosteus aculeatus Complete GroupXVI 16947057 16948199-Class3

stkTARs 024

Gasterosteus aculeatus Complete GroupXVI 16468493 16469644-Class3
StkTARs 025

Gasterosteus aculeatus Complete GroupXVI 16460421 16461572-Class3

stkTARs 008

Gasterosteus aculeatus Complete GroupXVI 17107700 17108839-Class3

stkTARs 018

Gasterosteus aculeatus Complete GroupXVI 16978747 16979886-Class3

StkTARs 026

Gasterosteus aculeatus Complete GroupXVI 16450915 16452073-Class3

StkTARs-12
Gasterosteus aculeatus Complete sCAffold 37 815924 817000-Class3

StkTARs 045Gasterosteus aculeatus Complete sCAffold 37 1868702 1869816-Class3

StkTARs 046
Gasterosteus aculeatus Complete sCAffold 37 1878846 1879975-Class3

StkTARs 038Gasterosteus aculeatus Complete sCAffold 160 51656 52791-Class3

stkTARs 011
Gasterosteus aculeatus Complete GroupXVI 17075986 17077069-Class3

StkTARs 047

Gasterosteus aculeatus Complete sCAffold 37 1893869 1895001-Class3

Gasterosteus aculeatus Com
plete GroupXVI 17042013 17043140-Class3

stkTARs 015

G
asterosteus aculeatus Com

plete G
roupXVI 17028578 17029716-Class3

stkTA
R

s 004

G
asterosteus aculeatus C

om
plete G

roupX
V

I 17175154 17176285-C
lass3

G
asterosteus aculeatus C

om
plete G

roupX
V

I 17119923 17121053-C
lass3

stkTA
R

s 010

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

C
om

pl
et

e 
G

ro
up

X
V

I 1
70

85
23

8 
17

08
63

53
-C

la
ss

3

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

C
om

pl
et

e 
G

ro
up

X
V

I 1
71

41
10

8 
17

14
22

48
-C

la
ss

3

st
kT

A
R

s 
00

9

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

C
om

pl
et

e 
G

ro
up

X
V

I 1
70

94
57

4 
17

09
57

13
-C

la
ss

3

st
kT

AR
s 

00
6

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

C
om

pl
et

e 
G

ro
up

XV
I 1

71
51

79
8 

17
15

29
39

-C
la

ss
3

st
kT

A
R

s 
01

2

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

C
om

pl
et

e 
G

ro
up

XV
I 1

70
65

84
9 

17
06

69
89

-C
la

ss
3St

kT
AR

s 0
40

Gas
te

ro
ste

us
 a

cu
lea

tu
s C

om
ple

te
 sC

Af
fo

ld 
16

0 
13

92
67

 1
40

40
7-

Clas
s3

st
kT

AR
s 

00
5

G
as

te
ro

st
eu

s 
ac

ul
ea

tu
s 

Co
m

pl
et

e 
G

ro
up

XV
I 1

71
64

41
6 

17
16

55
47

-C
la

ss
3

stk
TA

Rs 0
14

stk
TA

Rs 0
13

Gas
ter

os
teu

s a
cu

lea
tus

 C
om

ple
te 

Gro
up

XVI 1
70

57
08

7 1
70

58
22

4-
Clas

s3

StkTARs 049
StkTARs 048

Gasterosteus aculeatus Complete sCAffold 56 1059527 1060659-Class3

StkTARs 039

Gasterosteus aculeatus Complete sCAffold 160 94424 95561-Class3

StkTARs-5

Gasterosteus aculeatus Complete GroupXVI 4855664 4856793-Class3

StkTARs 030

Gasterosteus aculeatus Complete GroupXVI 4753832 4754969-Class3

StkTARs 029

Gasterosteus aculeatus Complete GroupXVI 4761489 4762629-Class3

StkTARs 031Gasterosteus aculeatus Complete GroupXVI 4734246 4735378-Class3

stkTARs 016

Gasterosteus aculeatus Complete GroupXVI 17020491 17021630-Class3

stk
TARs 0

17

Gaste
roste

us a
culeatus C

omplete GroupXVI 17003486 17004625-Class3

stkTAR
s 020

G
asterosteus aculeatus C

om
plete G

roupXVI 16966117 16967225-C
lass3

StkTAR
s 027

G
asterosteus aculeatus C

om
plete G

roupXVI 16448669 16449796-C
lass3

S
tkTA

R
s 028

G
asterosteus aculeatus C

om
plete G

roupX
V

I 15950446 15951776-C
lass3

StkTAR 036

Gasterosteus aculeatus Complete GroupXVIII 864901 865893-Class1
StkTAR 034

Gasterosteus aculeatus Com
plete GroupXVIII 849382 850380-Class1

StkTAR
 035

G
asterosteus aculeatus C

om
plete G

roupXVIII 856340 857338-C
lass1

StkTAR 033

G
asterosteus aculeatus Com

plete G
roupXVIII 806406 807404-Class1

stkTAR 002

Gasterosteus aculeatus Complete GroupI 27258508 27259497-Class1

96

98

98

100

100

10
0

100

10
0

10
0

64

80

79

99

10053

100

10
0

100

79

95

99

100

100

10
0

100

80

100

78

96

100

96

100

96

100

10
0

96

77

10
0

54

100
100

100

100

98

99

48

10
0

100

100

100

53

80

100

72

100

99

58

100

100

48

21

100
100

100

98

10
0

66

68

66

10
0

83

100

97

100

75

100

10
0

100

100

65

10
0

10
0

43

41

100

10
0

100

96

100
89

100

10
0

100

10
0

100

67

100

10
0

97

Tree scale: 10

Gasterosteus aculeatus - TAAR genes comparison Azzouzi et al. 2015

Our study

E



Oryzias latipes - TAAR genes comparison
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Takifugu rubripes - TAAR genes comparison
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Oryzias latipes - OlfC genes comparison
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Takifugu rubripes - OlfC genes comparison
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Danio rerio - ORA genes comparison
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ORA1 is found as 
pseudogene (insertion of 

2bp) in the current 
stickleback genome 

assembly (BROADS1)

Gasterosteus aculeatus - ORA genes comparison

Gasterosteus aculeatus Complete GroupXIV 6010213 6011325-ORA5
Ga-ORA5
Gasterosteus aculeatus Complete GroupXVIII 14315691 14316617-ORA6
Ga-ORA6
Gasterosteus aculeatus Complete sCAffold 27 3176222 3177652-ORA4
Ga-ORA4
Gasterosteus aculeatus Complete sCAffold 27 3173632 3175664-ORA3
Ga-ORA3
Gasterosteus aculeatus Complete GroupXVII 2563129 2564076-ORA2
Ga-ORA2
Ga-ORA1

Ga-ORA5
Gasterosteus aculeatus Complete GroupXIV 6010213 6011325-ORA5

Ga-ORA6
Gasterosteus aculeatus Complete GroupXVIII 14315691 14316617-ORA6

Ga-ORA4
Gasterosteus aculeatus Complete sCAffold 27 3176222 3177652-ORA4

Ga-ORA3
Gasterosteus aculeatus Complete sCAffold 27 3173632 3175664-ORA3

Ga-ORA1
Ga-ORA2
Gasterosteus aculeatus Complete GroupXVII 2563129 2564076-ORA2

100

99

54

100

100

100

99

100

100

99

Tree scale: 1

Zapilko and Korsching 2016

Our study

M



Oryzias latipes - ORA genes comparison

Takifugu rubripes - ORA genes comparison
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