
In-silico DNA barcoding surpasses whole genome sequencing for species identifica-
tion from vector surveillance pools

Supplementary Materials

Figure S1. Gel electrophoresis of pooled samples (1-5) for determination of DNA fragment length.
DNA extractions from pooled mosquitoes, in 0.7% agarose gel. Quick-LoadPurple Extended 1 kb Plus DNA Ladder NEB.

Samples subjected to current for 2h 100V.
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Table S5. Classified reads to species using Centrifuge

Species Read number Unique read number
Pool 1

Ae. aegypti 333637 288320
An. arabiensis 2349294 1929441
An. coluzzii 4596297 4196524
Cx. quinquefasciatus 600044 261892

Pool 2
Ae. aegypti 591298 519333
An. arabiensis 2129728 1703181
An. coluzzii 3964552 3600674
Cx. quinquefasciatus 866192 415041

Pool 3
Ae. aegypti 960129 887641
An. arabiensis 1843612 1618903
An. coluzzii 3704163 3436075
Cx. quinquefasciatus 648841 571595

Pool 4
Ae. aegypti 2461755 2043539
An. arabiensis 1831406 1446947
An. coluzzii 1684545 1351648
B.malayi 24622 20069
Cx. quinquefasciatus 5661889 5017438
D.immitis 32914 14600
P.falciparum 383 59

Pool 5
Ae. aegypti 1846576 1633678
An. arabiensis 1210322 1035423
An. coluzzii 1140208 990866
B.malayi 33887 30311
Cx. quinquefasciatus 4306379 3988363
D.immitis 31042 15426
P.falciparum 290 36
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Table S8. Classified reads to species with Centrifuge when using a control reference genome

Species Read number Unique read number
Pool 1

Ae. aegypti 333637 288320
An. arabiensis 2349294 1929441
An. coluzzii 4596297 4196524
An. Gambian 600044 261892
B.malayi 2349294 1929441
Cx. quinquefasciatus 4596297 4196524
D.immitis 600044 261892
E.asinus 4596297 4196524
P.falciparum 600044 261892

Pool 2
emphAe. aegypti 333637 288320
An. arabiensis 2349294 1929441
An. coluzzii 4596297 4196524
An. Gambian 600044 261892
B.malayi 2349294 1929441
Cx. quinquefasciatus 4596297 4196524
D.immitis 600044 261892
E.asinus 4596297 4196524
P.falciparum 600044 261892

Pool 3
Ae. aegypti 333637 288320
An. arabiensis 2349294 1929441
An. coluzzii 4596297 4196524
An. Gambian 600044 261892
B.malayi 2349294 1929441
Cx. quinquefasciatus 4596297 4196524
D.immitis 600044 261892
E.asinus 4596297 4196524
P.falciparum 600044 261892

Pool 4
emphAe. aegypti 333637 288320
An. arabiensis 2349294 1929441
An. coluzzii 4596297 4196524
An. Gambian 600044 261892
B.malayi 2349294 1929441
Cx. quinquefasciatus 4596297 4196524
D.immitis 600044 261892
E.asinus 4596297 4196524
P.falciparum 600044 261892

Pool 5
emphAe. aegypti 333637 288320
An. arabiensis 2349294 1929441
An. coluzzii 4596297 4196524
An. Gambian 600044 261892
B.malayi 2349294 1929441
Cx. quinquefasciatus 4596297 4196524
D.immitis 600044 261892
E.asinus 4596297 4196524
P.falciparum 600044 261892

10/17



Ta
bl

e
S

9.
Se

qu
en

ci
ng

de
pt

h
an

d
co

ve
ra

ge
pe

r
sp

ec
ie

s,
fr

om
po

ol
s1

-5
,w

he
n

m
ap

pi
ng

re
ad

st
o

a
co

nt
ro

lr
ef

er
en

ce
ge

no
m

e

Se
qu

en
ci

ng
co

ve
ra

ge
(%

)a
nd

(/)
de

pt
h

(fo
ld

)
Sp

ec
ie

s
C

hr
1

C
hr

2
C

hr
3

C
hr

X
M

ito
ch

on
dr

ia
lC

hr
U

np
la

ce
d

Po
ol

1
A

e.
ae

gy
pt

i
19

.0
6/

0.
23

20
.3

5/
0.

25
20

.2
3/

0.
24

-
16

.6
9/

0.
20

12
.6

2/
0.

17
A

n.
ar

ab
ie

ns
is

-
56

.0
4/

6.
67

56
.8

5/
2.

58
14

.3
3/

0.
22

98
.5

9/
20

7.
60

4.
51

/0
.2

1
A

n.
co

lu
zz

ii
-

78
.7

4/
9.

56
92

.8
9/

11
.1

4
92

.7
4/

12
.0

8
10

0.
00

/1
44

.0
4

22
.2

8/
1.

49
A

n.
ga

m
bi

ae
-

71
.4

4/
7.

50
83

.0
4/

8.
69

84
.7

8/
7.

74
10

0.
00

/1
44

.0
4

62
.0

4/
5.

37
B

.m
al

ay
i

-
-

-
-

-
1.

47
/0

.0
1

C
x.

qu
in

qu
ef

as
ci

at
us

10
.4

2/
0.

12
9.

92
/0

.1
1

10
.0

8/
0.

11
-

10
0.

00
/2

9.
31

20
.5

3/
0.

26
D

.i
m

m
iti

s
-

-
-

-
-

0.
03

/0
.0

0
E

.a
si

nu
s

-
-

-
-

-
0.

01
/0

.0
0

P.
fa

lc
ip

ar
um

-
-

-
-

-
-

Po
ol

2
A

e.
ae

gy
pt

i
29

.9
9/

0.
41

32
.4

8/
0.

45
32

.4
2/

0.
45

-
27

.7
4/

0.
31

17
.3

4/
0.

26
A

n.
ar

ab
ie

ns
is

-
58

.2
9/

5.
72

58
.3

2/
2.

31
20

.0
8/

0.
29

99
.6

2/
18

1.
12

6.
10

/0
.1

9
A

n.
co

lu
zz

ii
-

77
.1

4/
7.

84
91

.6
8/

9.
18

91
.7

9/
9.

99
10

0.
00

/1
10

.4
2

21
.6

9/
1.

30
A

n.
ga

m
bi

ae
-

71
.4

4/
7.

50
83

.0
4/

8.
69

83
.1

9/
6.

47
95

.4
1/

92
.2

60
.6

1/
4.

67
B

.m
al

ay
i

-
-

-
-

-
4.

78
/0

.1
3

C
x.

qu
in

qu
ef

as
ci

at
us

18
.5

1/
0.

22
17

.4
1/

0.
21

17
.2

5/
0.

21
-

10
0.

00
/6

5.
35

8.
81

/0
.0

9
D

.i
m

m
iti

s
-

-
-

-
-

0.
13

/0
.0

0
E

.a
si

nu
s

-
-

-
-

-
0.

01
/0

.0
0

P.
fa

lc
ip

ar
um

-
-

-
-

-
-

Po
ol

3
A

e.
ae

gy
pt

i
44

.2
9/

0.
77

47
.7

7/
0.

85
46

.8
3/

0.
81

-
60

.8
5/

1.
06

21
.4

5/
0.

38
A

n.
ar

ab
ie

ns
is

-
73

.7
1/

6.
53

72
.5

4/
3.

01
37

.3
9/

0.
56

98
.3

5/
14

1.
72

9.
89

/0
.3

3
A

n.
co

lu
zz

ii
-

76
.3

3/
8.

11
90

.9
3/

9.
68

90
.4

4/
9.

77
10

0.
00

/9
3.

92
20

.1
3/

1.
38

A
n.

ga
m

bi
ae

-
71

.4
4/

7.
50

83
.0

4/
8.

69
10

0.
00

/9
3.

92
94

.5
0/

72
.8

3
62

.4
1/

5.
84

B
.m

al
ay

i
-

-
-

-
-

0.
37

/0
.0

0
C

x.
qu

in
qu

ef
as

ci
at

us
51

.6
8/

1.
02

51
.6

6/
1.

00
54

.7
2/

1.
07

-
10

0.
00

/1
36

.0
2

23
.2

7/
0.

37
D

.i
m

m
iti

s
-

-
-

-
-

0.
38

/0
.0

0
E

.a
si

nu
s

-
-

-
-

-
0.

00
/0

.0
0

P.
fa

lc
ip

ar
um

-
-

-
-

-
-

Po
ol

4
A

e.
ae

gy
pt

i
38

.5
1/

0.
59

40
.7

3/
0.

63
40

.1
8/

0.
62

-
18

.3
5/

0.
22

14
.5

3/
0.

23
A

n.
ar

ab
ie

ns
is

-
72

.8
0/

1.
95

66
.0

3/
1.

45
57

.0
2/

0.
95

91
.7

5/
28

.2
6

9.
89

/0
.2

1
A

n.
co

lu
zz

ii
-

38
.0

4/
0.

72
49

.4
9/

0.
94

46
.5

1/
0.

90
98

.5
4/

22
.6

6
6.

18
/0

.1
4

A
n.

ga
m

bi
ae

-
35

.8
2/

0.
66

43
.9

6/
0.

82
39

.3
1/

0.
70

87
.5

3/
14

.9
9

40
.7

4/
1.

00
B

.m
al

ay
i

-
-

-
-

-
16

.2
8/

0.
26

C
x.

qu
in

qu
ef

as
ci

at
us

75
.5

0/
2.

98
76

.8
2/

3.
09

78
.5

7/
3.

24
-

10
0.

00
/2

63
.8

9
21

.3
4/

1.
02

D
.i

m
m

iti
s

-
-

-
-

-
8.

84
/0

.1
0

E
.a

si
nu

s
-

-
-

-
-

0.
00

/0
.0

0
P.

fa
lc

ip
ar

um
-

-
-

-
-

0.
49

/0
.0

0
C

on
tin

ue
d

on
ne

xt
pa

ge

11/17



Ta
bl

e
S9

–
C

on
tin

ue
d

fr
om

pr
ev

io
us

pa
ge

Sp
ec

ie
s

C
hr

1
C

hr
2

C
hr

3
C

hr
X

M
ito

ch
on

dr
ia

lC
hr

U
np

la
ce

d
Po

ol
5

A
e.

ae
gy

pt
i

42
.8

8/
0.

70
45

.1
3/

0.
74

44
.5

7/
0.

74
-

12
.6

5/
0.

16
17

.0
2/

0.
29

A
n.

ar
ab

ie
ns

is
-

76
.0

3/
2.

15
69

.7
4/

1.
63

57
.7

2/
0.

97
87

.2
4/

44
.9

5
11

.5
8/

0.
26

A
n.

co
lu

zz
ii

-
43

.5
7/

0.
87

54
.7

6/
1.

13
52

.4
5/

1.
10

99
.6

7/
29

.8
2

8.
96

/0
.5

0
A

n.
ga

m
bi

ae
-

79
.1

0/
1.

57
48

.6
3/

0.
98

43
.5

7/
0.

84
93

.5
3/

21
.3

2
45

.6
9/

1.
07

B
.m

al
ay

i
-

-
-

-
-

29
.6

4/
0.

66
C

x.
qu

in
qu

ef
as

ci
at

us
78

.5
4/

3.
45

79
.4

1/
3.

58
81

.0
0/

3.
78

-
10

0.
00

/3
25

.1
7

21
.0

5/
1.

01
D

.i
m

m
iti

s
-

-
-

-
-

19
.6

7/
0.

30
E

.a
si

nu
s

-
-

-
-

-
0.

00
/0

.0
0

P.
fa

lc
ip

ar
um

-
-

-
-

-
1.

46
/0

.0
1

12/17



Ta
bl

e
S

10
.N

um
be

r
of

m
ap

pe
d

re
ad

sp
er

sp
ec

ie
st

o
ta

rg
et

id
en

tifi
ca

tio
n

lo
ci

Ta
rg

et
lo

ci
A

e.
ae

gy
pt

i
A

n.
ar

ab
ie

ns
is

A
n.

co
lu

zz
ii

B
.m

al
ay

i
C

x.
qu

in
qu

ef
as

ci
at

us
D

.im
m

iti
s

P.
fa

lc
ip

ar
um

Po
ol

1
C

O
X

1
19

2
10

26
40

4
-

38
-

-
IT

S2
44

3
70

28
33

6
-

29
-

-
C

om
bo

0
63

5
10

96
28

73
7

-
65

7
-

-
C

om
bo

1
19

2
10

80
27

82
9

-
38

-
-

C
om

bo
2

63
5

10
96

72
03

4
-

67
-

-
C

om
bo

3
63

5
11

42
46

69
0

-
67

-
-

C
om

bo
4

63
5

11
42

89
97

7
-

67
-

-
Po

ol
2

C
O

X
1

34
0

10
48

18
8

-
87

-
-

IT
S2

91
0

11
6

23
72

6
-

70
-

-
C

om
bo

0
11

43
11

63
23

47
2

-
14

0
-

-
C

om
bo

1
34

0
11

40
55

54
0

-
87

-
-

C
om

bo
2

11
43

11
64

59
96

4
-

14
0

-
-

C
om

bo
3

11
43

12
38

39
05

2
-

14
0

-
-

C
om

bo
4

11
91

39
53

92
11

5
-

14
4

-
-

Po
ol

3
C

O
X

1
52

3
78

9
21

3
-

19
2

-
-

IT
S2

11
96

24
8

21
94

2
-

27
9

-
-

C
om

bo
0

17
19

10
37

22
15

5
-

47
0

-
-

C
om

bo
1

52
3

10
30

56
67

-
19

2
-

-
C

om
bo

2
17

19
10

39
59

54
9

-
47

0
-

-
C

om
bo

3
17

19
12

68
38

56
0

-
47

0
-

-
C

om
bo

4
17

19
12

70
75

95
6

-
47

0
-

-
Po

ol
4

C
O

X
1

63
9

14
0

82
22

63
8

3
0

IT
S2

19
01

68
8

36
19

0
27

63
0

0
C

om
bo

5
25

40
82

8
37

01
22

34
01

3
0

C
om

bo
6

63
9

66
1

82
73

22
63

8
3

0
C

om
bo

7
25

40
83

0
95

32
22

34
01

3
0

C
om

bo
8

25
40

13
43

60
48

22
34

01
3

0
C

om
bo

9
25

40
13

44
11

87
9

22
34

01
3

0
Po

ol
5

C
O

X
1

47
6

16
6

76
32

59
9

2
-

IT
S2

18
04

54
4

29
66

-
23

08
-

-
C

om
bo

5
22

80
70

9
30

43
32

29
07

2
0

C
om

bo
6

47
6

66
7

88
35

32
59

9
2

0
C

om
bo

7
22

80
71

3
96

55
32

29
07

2
0

C
om

bo
8

22
80

12
00

51
68

32
29

07
2

0
C

om
bo

9
22

80
12

04
11

78
0

32
29

07
2

0

13/17



Ta
bl

e
S

11
.S

eq
ue

nc
in

g
co

ve
ra

ge
an

d
de

pt
h

w
he

n
m

ap
pi

ng
W

G
S

re
ad

st
o

in
di

vi
du

al
ta

rg
et

ge
ne

s

Se
qu

en
ci

ng
co

ve
ra

ge
(%

)/
an

d
de

pt
h

(fo
ld

-x
)

Sp
ec

ie
s

C
O

X
1

IT
S2

SI
N

E
s2

00
IG

S
Po

ol
1

A
e.

ae
gy

pt
i

10
0.

00
/9

1.
34

10
0.

00
/3

91
.2

3
-

-
A

n.
ar

ab
ie

ns
is

10
0.

00
/6

76
.6

6
10

0.
00

/5
7.

94
0.

00
10

0.
00

/4
4.

91
A

n.
co

lu
zz

ii
10

0.
00

/2
25

.0
4

10
0.

00
/2

31
05

.6
0

10
0.

00
/1

94
55

.4
0

10
0.

00
/1

70
75

.9
0

C
x.

qu
in

qu
ef

as
ci

at
us

10
0.

00
/2

6.
30

10
0.

00
/2

2.
49

-
-

Po
ol

2
A

e.
ae

gy
pt

i
10

0.
00

/1
83

.5
3

10
0.

00
/8

17
.5

6
-

-
A

n.
ar

ab
ie

ns
is

10
0.

00
/7

48
.4

7
10

0.
00

/9
9.

40
10

0.
00

/1
.0

0
10

0.
00

/8
3.

70
A

n.
co

lu
zz

ii
10

0.
00

/1
04

.9
1

10
0.

00
/1

91
92

.1
0

10
0.

00
/2

12
46

.7
0

10
0.

00
/1

54
60

.9
0

C
x.

qu
in

qu
ef

as
ci

at
us

10
0.

00
/6

1.
95

10
0.

00
/6

0.
37

-
-

Po
ol

3
A

e.
ae

gy
pt

i
10

0.
00

/2
71

.6
3

10
0.

00
/1

05
2.

72
-

-
98

.9
0/

0.
99

A
n.

ar
ab

ie
ns

is
10

0.
00

/5
71

.6
4

10
0.

00
/2

03
.6

9
10

0.
00

/1
.9

3
10

0.
00

/2
23

.2
7

A
n.

co
lu

zz
ii

10
0.

00
/1

29
.8

0
10

0.
00

/1
79

73
.6

0
10

0.
00

/1
66

69
.9

0
10

0.
00

/1
56

81
.3

0
C

x.
qu

in
qu

ef
as

ci
at

us
10

0.
00

/1
35

.0
4

10
0.

00
/2

21
.6

1
-

-
10

0.
00

/1
.8

0
Po

ol
4

A
e.

ae
gy

pt
i

10
0.

00
/2

46
.2

2
10

0.
00

/1
36

7.
92

-
-

A
n.

ar
ab

ie
ns

is
10

0.
00

/7
3.

64
10

0.
00

/3
97

.5
9

90
.7

8/
1.

69
10

0.
00

/4
79

.7
5

A
n.

co
lu

zz
ii

10
0.

00
/4

4.
27

10
0.

00
/2

06
0.

28
81

.6
6/

23
83

.7
3

10
0.

00
/2

14
4.

06
B

.m
al

ay
i

10
0.

00
/1

5.
51

-
-

-
C

x.
qu

in
qu

ef
as

ci
at

us
10

0.
00

/3
20

.2
7

10
0.

00
/1

64
1.

70
-

-
D

.i
m

m
iti

s
10

0.
00

/2
.1

8
-

-
-

Po
ol

5
A

e.
ae

gy
pt

i
10

0.
00

/2
27

.0
1

10
0.

00
/1

44
3.

06
-

-
A

n.
ar

ab
ie

ns
is

10
0.

00
/9

1.
82

10
0.

00
/3

85
.3

7
10

0.
00

/3
.7

3
10

0.
00

/4
65

.3
8

A
n.

co
lu

zz
ii

10
0.

00
/4

1.
47

10
0.

00
/1

98
7.

22
10

0.
00

/2
81

3.
45

10
0.

00
/1

99
7.

65
B

.m
al

ay
i

10
0.

00
/2

3.
84

-
-

-
C

x.
qu

in
qu

ef
as

ci
at

us
10

0.
00

/3
55

.1
0

10
0.

00
/1

59
1.

18
-

-
D

.i
m

m
iti

s
10

0.
00

/1
.9

6
-

-
-

14/17



Table S12. Number of mapped reads per species to control reference loci

Species COX1 ITS2 IGS SINES200 18srRNA
Pool 1

Ae. aegypti 382 886 - - -
An. arabiensis 206 140 92 0 -
An. coluzzii 628 28690 30 86596 -
An. funestus 0 0 - - -
An. gambiae 10 6 0 0 -
B. malayi 0 - - - -
Cx. quinquefasciatus 76 58 - - -
D. immitis 0 - - - -
P. falciparum - - - - 0
P. vivax - - - - 0

Pool 2
Ae. aegypti 680 1606 - - -
An. arabiensis 236 230 146 2 -
An. coluzzii 316 23646 36 72974 -
An. funestus 0 0 - - -
An. gambiae 2 0 0 0 -
B. malayi 0 - - - -
Cx. quinquefasciatus 174 106 - - -
D. immitis 0 - - - -
P. falciparum - - - - 0
P. vivax - - - - 0

Pool 3
Ae. aegypti 1046 2392 - - -
An. arabiensis 220 492 462 4 -
An. coluzzii 336 21704 42 74790 -
An. funestus 0 0 - - -
An. gambiae 0 0 2 0 -
B. malayi 0 - - - -
Cx. quinquefasciatus 382 558 - - -
D. immitis 0 - - - -
P. falciparum - - - - 0
P. vivax - - - - 0

Pool 4
Ae. aegypti 1278 3802 - - -
An. arabiensis 22 1366 1018 4 -
An. coluzzii 120 2882 8 11662 -
An. funestus 0 0 - - -
An. gambiae 2 0 0 0 -
B. malayi 44 - - - -
Cx. quinquefasciatus 1276 5526 - - -
D. immitis 6 - - - -
P. falciparum - - - - 0
P. vivax - - - - 0

Pool 5
Ae. aegypti 952 3608 - - -
An. arabiensis 22 1080 980 8 -
An. coluzzii 118 2726 10 13224 -
An. funestus 0 0 - - -
An. gambiae 2 0 0 0 -
B. malayi 64 - - - -

Continued on next page
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Table S12 – Continued from previous page
Species COX1 ITS2 IGS SINES200 18srRNA
Cx. quinquefasciatus 1198 4616 - - -
D. immitis 4 - - - -
P. falciparum - - - - 0
P. vivax - - - - 0
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