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Supplementary figure 1a. Analysis of OBP genes distribution on X chromosome (yellow bar) of Anopheles gambiae and their corresponding 
orthologues & paralogues on Aedes aegypti (purple bars) and Culex quinquefasciatus (green) supercontigs. See additional legend for more details.
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Supplementary figure 1b. Analysis of OBP genes distribution on 2L chromosome (yellow bar) of Anopheles gambiae and their corresponding 
orthologues & paralogues on Aedes aegypti (purple bars) and Culex quinquefasciatus (green bars) supercontigs. See additional legend for more details.
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Supplementary figure 1c. Analysis of OBP genes distribution on 2R chromosome (yellow bar) of Anopheles gambiae and their corresponding 
orthologues & paralogues on Aedes aegypti (purple bars) and Culex quinquefasciatus (green bars) supercontigs. See additional legend for more details.
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Supplementary figure 1d. Analysis of OBP genes distribution on 3L chromosome (yellow bar) of Anopheles gambiae and their corresponding 
orthologues & paralogues on Aedes aegypti (purple bars) and Culex quinquefasciatus (green bars) supercontigs. See additional legend for more details.
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Supplementary figure 1e. Analysis of OBP genes distribution on 3R chromosome (yellow bar) of Anopheles gambiae and their corresponding 
orthologues & paralogues on Aedes aegypti (purple bars) and Culex quinquefasciatus (green bars) supercontigs. See additional legend for more details.



Additional legend to supplementary Figures 1a-e. Analysis of OBP genes distributions in Anopheles gambiae, Aedes aegypti and Culex 
quinquefasciatus genomes. Genes from the subfamilies of the OBP group  are colored differently: Classic OBPs genes are printed in blue, Atypical 
OBPs in green and PlusC in red. The An. gambiae chromosomes are in yellow and are centrally located in the diagrams. The Ae. aegypti and C. 
quinquefasciatus super contigs are featured in purple and green respectively. Orthology between OBP genes was mainly  established using the reverse 
blast hit (rbh) methodology (see materials and method for details). Paralogous relationships were confirmed through examination of the corresponding 
entries in the inParanoid database. Two-way orthologous relationships i.e only between genes in two genomes are connected with black lines while 
three-way orthologous relationships are featured using green lines. Red lines indicate inparalogous links between the connected sets of genes. The 
contigs from C. quinquefasciatus or A. aegypti are grouped in a square when all the enclosed OBP genes are from the same phylogenetic subcluster and 
are inparalogues, except for genes or contigs that are colored in semi-transparency : in these cases, the genes or contigs are displayed to recall their 
existence in the given cluster but  do not share inparalogy relationship  with the other enclosed OBP genes ; they might be orthologous to other genes in 
other chromosomal location. Underlined genes are newly identified genes in this work. 
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Supplementary Figure 2a. Rooted phylogenetic tree of the odorant binding proteins in the 
Anopheles gambiae genome. The Classic OBPs subfamily  are colored blue, Atypical OBPs are 
colored green and PlusC OBPs are colored red. The bootstrap values of the branches are indicated 
on the nodes in percentage values. The names of identified clusters are indicated on the branches 
(see Figures 4-6).



AA
EL
00
11
74
/A
ae
gO
BP
98

AA
EL
00
11
89
/A
ae
gO
BP
10
5

91

AA
EL
00
45
16
/A
ae
gO
BP
10
4

10
0

AA
EL
00
11
53
/A
ae
gO
BP
10
6

94

AA
EL
01
48
76
/A
ae
gO
BP
10
7

AA
EL
01
48
74
/A
ae
gO
BP
10
8

AA
EL
00
94
33
/A
ae
gO
BP
10
9

10
0

78

52

AA
EL
00
11
79
/A
ae
gO
BP
99

96

AA
EL
00
03
50
/A
ae
gO
BP
95

AA
EL
00
03
18
/A
ae
gO
BP
92

10
0

AA
EL
01
37
20
/A
ae
gO
BP
91

AA
EL
01
37
19
/A
ae
gO
BP
90

10
0 AA

EL
00
03
44
/A
ae
gO
BP
94

AA
EL
00
03
77
/A
ae
gO
BP
89

AA
EL
00
03
19
/Aa
eg
OB
P9
3

36

10
0

999586

AA
EL
00
63
96
/Aa
eg
OB
P3
1

AA
EL
006
398
/Aa
egO

BP
32

AA
EL
006
385
/Aa
egO

BP
33

AA
EL0

063
93/
Aae

gO
BP
28

AAE
L00

638
7/A
aeg

OBP
29

1009994
10

0

90

AAE
L01

0872
/Aae

gOB
P46

AAE
L003

315/
Aaeg

OBP
16

100

AAEL
01087

5/Aae
gOBP

103

AAEL
01087

4/Aae
gOBP

88

100

AAEL00
0835/Aa

egOBP
97

AAEL000
796/Aaeg

OBP96
100

AAEL000833/A
aegOBP798

AAEL000831/AaegOBP85

AAEL000827/AaegOBP84100

99

AAEL004856/AaegOBP86

39

AAEL000821/AaegOBP6AAEL003511/AaegOBP87AAEL003525/AaegOBP101
AAEL010714/AaegOBP45

AAEL010718/AaegOBP44

100

AAEL003513/AaegOBP100

AAEL003538/AaegOBP102

100

47

28

100

97

42

58

98

59

AAEL014430/AaegOBP58

35

AAEL009597/AaegOBP40

AAEL009599/AaegOBP41

31

AAEL005772/AaegOBP22

AAEL005770/AaegOBP21

81

AAEL004339/AaegOBP17

23

AAEL004342/AaegOBP18

AAEL004343/AaegOBP19

100
AAEL011730/AaegOBP81

AAEL007014/AaegOBP79

AAEL007003/AaegOBP80

100
36

20
10

16

24

AAEL002618/AaegOBP65

AAEL002598/AaegOBP15

99

AAEL005778/AaegOBP20

AAEL015313/AaegO
BP59

100
17

7

AA
EL
00
94
49
/A
ae
gO
BP
39

AA
EL
01
30
18
/A
ae
gO
BP
56

100

AA
EL
00
80
13
/A
ae
gO
BP
38

99

AA
EL
01
54
99
/A
ae
gO
BP
60

92

AA
EL
00
80
11
/A
ae
gO
BP
36

78
AA
EL
00
80
09
/A
ae
gO
BP
37

91

AA
EL
00
64
54
/A
ae
gO
BP
1

AA
EL
01
40
82
/A
ae
gO
BP
34

10
0

AA
EL
00
00
51
/A
ae
gO
BP
3

AA
EL
00
00
71
/A
ae
gO
BP
2

87

AA
EL
00
00
73
/A
ae
gO
BP
4

AA
EL
01
23
77
/A
ae
gO
BP
55

99

88

98

25

AA
EL
00
00
35
/A
ae
gO
BP
57

9

AA
EL
00
61
76
/A
ae
gO
BP
27

AA
EL
00
76
03
/A
ae
gO
BP
10

AA
EL
00
76
04
/A
ae
gO
BP
76

94

AA
EL
00
18
36
/A
ae
gO
BP
78

AA
EL
00
26
26
/A
ae
gO
BP
77

30

21

AA
EL
00
26
06
/Aa
eg
OB
P3
5

AA
EL
00
26
17
/Aa
eg
OB
P1
2 73

AA
EL
002
596
/Aa
egO

BP
9

67

AA
EL
002
587
/Aa
egO

BP
11

39

AA
EL0

018
26/
Aae

gO
BP
8

AAE
L00

259
1/A
aeg

OBP
13

AAE
L00

2605
/Aae

gOB
P14

AAE
L015

554/
Aaeg

OBP
61

76
100

37
20

9

14

7

25

AAEL
0114

16/Aa
egOB

P83

AAEL
00610

9/Aae
gOBP

23
AAEL0

06106/A
aegOB

P26 100AAEL006
094/Aaeg

OBP71AAEL006105/
AaegOBP70

100

100

AAEL014593/AaegOBP8
2

AAEL010666/AaegOBP42

AAEL015567/AaegOBP63 100
97

38

37

AAEL011494/AaegOBP48

AAEL006108/AaegOBP24

AAEL006103/AaegOBP25

100

AAEL000124/AaegOBP69

AAEL000139/AaegOBP5
69

42

AAEL004730/AaegOBP73

AAEL004729/AaegOBP72
45

10

AAEL010662/AaegOBP43

AAEL015566/AaegOBP62

100

AAEL011499/AaegOBP47

100

AAEL011484/AaegOBP49

AAEL011487/AaegOBP51

94

AAEL011489/AaegOBP68

91

AAEL011483/AaegOBP75

AAEL011486/AaegOBP74
100

AAEL011490/AaegOBP50

AAEL011497/AaegOBP67

AAEL011491/AaegOBP52

AAEL011482/AaegOBP53

AAEL011481/AaegOBP54
98

91
39

57
85

49

36

11

13

28

95

D
7_outgroup

Supplementary Figure 2b. Rooted phylogenetic tree of the odorant binding proteins in the 
Aedes aegypti genome. The Classic OBPs subfamily are colored blue, Atypical OBPs are colored 
green and PlusC OBPs are colored red. The bootstrap values of the branches are indicated on the 
nodes in percentage values. The names of identified clusters are indicated on the branches (see 
Figures 4-6).
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Supplementary Figure 2c. Rooted phylogenetic tree of the odorant binding proteins in the 
Culex quinquefasciatus genome. The Classic OBPs subfamily  are colored blue, Atypical OBPs are 
colored green and PlusC OBPs are colored red. The bootstrap values of the branches are indicated 
on the nodes in percentage values. The names of identified clusters are indicated on the branches 
(see Figures 4-6). 



























Plus C : mplus7 (average seq. identity : 24.2%)Plus C : mplus7c (average seq. identity : 24.2%)

Supplementary Figure 2b. Protein sequence alignments of OBPs that belongs to the different clusters of the PlusC subfamily. See additional legend for details.

Supplementary Figure 3b.

Supplementary Figure 3b. Protein sequence alignments of OBPs that belongs to the different clusters of the PlusC subfamily. See additional legend for details.



Plus C : mplus8 (average seq. identity : 29.5%)Plus C : mplus7b (average seq. identity : 29.5%)

Supplementary Figure 2b. Protein sequence alignments of OBPs that belongs to the different clusters of the PlusC subfamily. See additional legend for details.

Supplementary Figure 3b.

Supplementary Figure 3b. Protein sequence alignments of OBPs that belongs to the different clusters of the PlusC subfamily. See additional legend for details.



Plus C : mplus9 (average seq. identity : 29.7%)Plus C : mplus7a (average seq. identity : 29.7%)

Supplementary Figure 2b. Protein sequence alignments of OBPs that belongs to the different clusters of the PlusC subfamily. See additional legend for details.

Supplementary Figure 3b.

Supplementary Figure 3b. Protein sequence alignments of OBPs that belongs to the different clusters of the PlusC subfamily. See additional legend for details.



Plus C : mplus10 (average seq. identity : 48.1%)Plus C : mplus8 (average seq. identity : 48.1%)

Supplementary Figure 2b. Protein sequence alignments of OBPs that belongs to the different clusters of the PlusC subfamily. See additional legend for details.

Supplementary Figure 3b.

Supplementary Figure 3b. Protein sequence alignments of OBPs that belongs to the different clusters of the PlusC subfamily. See additional legend for details.



Plus C : mplus11 (average seq. identity : 35.0%)Plus C : mplus9 (average seq. identity : 35.0%)

Supplementary Figure 2b. Protein sequence alignments of OBPs that belongs to the different clusters of the PlusC subfamily. See additional legend for details.

Additional legend to supplementary Figure 3b.
Shown are the alignments for the PlusC OBPs from the three mosquito genomes Anopheles gambiae, Aedes aegypti and Culex quinquefasciatus. These were 
obtained after aligning the sequences with a structure-based profile using ClustalX software. The global PlusC OBP alignment was splitted into different parts 
corresponding to the phylogenetic clusters that is established in this study (see Figures 4 and 5). The residues that are highly conserved (with 75% or more degree 
of conservation) are highlighted in the sequences and in the sequence logos above the alignment. The consensus sequence is also featured on top of each 
alignment. The average pairwise sequence identities within each cluster are indicated. These diagrams were generated by the Geneious software. 

Supplementary Figure 3b.

Supplementary Figure 3b. Protein sequence alignments of OBPs that belongs to the different clusters of the PlusC subfamily. See additional legend for details.














