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Supplementary Table S1 Pairwise comparison of 1TS2 sequence similarities of the 21 Anopheles species identified in western Kenya

Species AR CF CH CO FUN GA LEE MA PH PR RU Anspl Ansp.6 An.sp.7 An.sp.9 An.sp.11 An.sp.14 An.sp.15 An.sp.17 An.sp.18 An.sp.19

AR -

CF 046 -

CH 0.74 048 -

CO 034 033 0.34

FUN 031 038 030 032 -

GA 099 045 0.75 033 031 -

LEE 046 066 047 032 036 0.46

MA 053 045 054 030 029 053 044 -

PH 023 020 022 022 025 024 020 019 -

PR 053 046 054 031 028 053 044 084 020 -

RU 052 047 052 029 030 052 045 077 019 074 -

An.sp.1 046 056 046 031 038 045 051 047 020 048 045 -

An.sp.6 046 059 048 033 037 046 056 047 020 048 050 0.72 -

An.sp.7 046 057 045 034 037 046 055 047 020 047 049 071 0.88 -

An.sp.9 047 058 046 035 037 047 057 048 021 049 050 0.71 0.87 0.89 -

Ansp.11 020 0.18 0.19 0.18 022 020 0.17 019 049 019 018 0.17 0.19 0.19 0.18 -

Ansp.14 046 058 046 034 038 045 057 048 020 048 049 0.71 0.84 0.81 0.80 0.20

Ansp.15 033 032 034 09 033 033 030 029 021 030 029 0.30 0.33 0.33 0.34 0.18 0.33 -

Ansp.l7 046 059 046 031 039 046 058 048 019 047 049 0.68 0.76 0.75 0.77 0.19 0.72 0.31 -

Ansp.18 029 027 029 085 027 029 028 027 021 027 026 0.26 0.29 0.30 0.31 0.17 0.30 0.81 0.27 -

An.sp.19 040 048 039 0.27 032 040 045 040 020 041 0.39 0.78 0.64 0.63 0.63 0.19 0.64 0.26 0.59 0.29 -

AR, An.arabiensis; CF, An.cf.rivulorum; CH, An.christyi; CO, An.coustani; FUN, An.funestus; GA, An.gambiae; LEE, An.leesoni; MA, An.maculipalpis; PH, An.pharoensis;
PR, An.pretoriensis; RU, An.rufipes.



Supplementary Table S2. GenBank accession numbers of ITS2 sequences identified in the
21 Anopheles species in western Kenya

Sequence_ID Species Isolate  GenBank accession
Seql An. gambiae KHO01 MT408564
Seq2 An. arabiensis KHO02 MT408565
Seq3 An. funestus KHO03 MT408566
Seqg4 An. cf.rivulorum KHO04 MT408567
Seq5 An. christyi KHO05 MT408568
Seq6 An. coustani KHO06 MT408569
Seq7 An. leesoni KHO07 MT408570
Seq8 An. maculipalpis KHO08 MT408571
Seq9 An. pharoensis KH09 MT408572
Seql0 An. pretoriensis KH10 MT408573
Seqll An. rufipes KH11 MT408574
Seql2 An. sp.1 KH12 MT408575
Seql3 An. sp.6 KH13 MT408576
Seql4d An. sp.7 KH14 MT408577
Seql5 An. sp.9 KH15 MT408578
Seql6 An. sp.11 KH16 MT408579
Seql7 An. sp.14 KH17 MT408580
Seql8 An. sp.15 KH18 MT408581
Seql9 An. sp.17 KH19 MT408582
Seq20 An. sp.18 KH20 MT408583

Seq?21 An. sp.19 KH21 MT408584




Supplementary Table S3. GenBank accession numbers of COX1 haplotype sequences identified
in Anopheles species of western Kenya

Sequence_ID  Species Haplotype GenBank accession
>Seql An. sp.17 HO1 MT375202
>Seq?2 An. sp.17 HO02 MT375203
>Seq3 An. sp.17 HO03 MT375204
>Seq4 An. sp.17 HO04 MT375205
>Seq5 An. sp.17 HO05 MT375206
>Seq6 An. sp.17 HO6 MT375207
>Seq7 An. sp.17 HO7 MT375208
>Seq8 An. sp.17 HO8 MT375209
>Seq9 An. sp.17 H09 MT375210
>Seq10 An. sp.17 H10 MT375211
>Seqll An. sp.17 H1l MT375212
>Seql2 An. sp.17 H12 MT375213
>Seql3 An. sp.17 H13 MT375214
>Seql4 An. funestus HO1 MT375215
>Seql15 An. funestus HO02 MT375216
>Seql6 An. funestus HO3 MT375217
>Seql7 An. funestus HO4 MT375218
>Seql18 An. funestus HO5 MT375219
>Seql19 An. funestus HO6 MT375220
>Seq20 An. gambiae HO1 MT375221
>Seq21 An. gambiae HO02 MT375222
>Seq22 An. gambiae HO3 MT375223
>Seq23 An. gambiae HO04 MT375224
>Seq24 An. sp.6 HO1 MT375225
>Seq25 An. sp.9 HO1 MT375226
>Seq26 An. cf.rivulorum HO1 MT375227
>Seq27 An. maculipalpis HO1 MT375228

>Seq28 An. maculipalpis HO2 MT375229




Supplementary Table S4 Number of Plasmodium positive mosquitoes detected indoor
and outdoor in western Kenya highlands.

Iguhu (2016)

Emutete (2017)

Species Indoor Outdoor Indoor Outdoor
An. gambiae 10(153)* 7(119) 2(32) 1(14)
An. arabiensis 0(11) 0(2) 0(2)
An. funestus 9(210) 0(14) 5(40) 1(5)
An. cf.rivulorum 0(1)

An. leesoni 0(1)

An. maculipalpis 0(1)
An. rufipes 0(2) 0(2)
An.sp.1 0(1)

An. sp.6 0(3) 0(3)

An. sp.7 0(6) 0(1) 0(4) 0(4)
An. sp.9 0(5) 1(5)

An.sp.11 1(1)

An. sp.14 0(1) 0(1)

An. sp.15 0(2) 1(2) 0(1)
An. sp.17 2(15) 1(7)
Total 19(395) 10(149) 9(91) 3(36)

* The number in parenthesis represents the total number of mosquitoes tested.



Supplementary Table S5 Species component and proportion of Plasmodium infections detected in Anopheles mosquitoes in western
Kenya.

Species pf pm po pf+pm pf+po pm+po pf+pm-+po
An. gambiae 129(90.2) 1(0.7) 8(5.6) 3(2.1) 2(1.4)

An. arabiensis 26(86.7) 3(10.0) 1(3.3)

An. funestus 138(84.7) 3(1.8) 8(4.9) 5(3.1) 7(4.3) 1(0.6) 1(0.6)
An. coustani 1(100)

An. rufipes 1(100)

An. sp.1 2(100)

An. sp.6 2(100)

An. sp.9 1(100)

An. sp.11 1(100)

An. sp.15 1(100)

An. sp.17 3(100)

* The number in parenthesis represents the percentage of individuals within the mosquito species. pf, P. falciparum; pm, P. malariae;
po, P. ovale.



M1 2 3 4 5 6 7 8 9 101112 13 14 1516 17 18 19 20 21 M

Lane Species

ITS2A/ITS2B M DNA ladder
1 An. gambiae
2 An. arabiensis
3 An. funestus
4 An. cf.rivulorum
5 An. christyi
6 An. coustani
7 An. leesoni
8 An. maculipalpis
9 An. pharoensis
UN / G A/ AR 10 An. pretoriensis
11  An. rufipes
12  An.sp.1
- - 13 An.sp.6
14  An.sp.7
W A R R O S A e e e N e e G e e e e e 15 An. sp.9
16 An.sp.11
17 An.sp.14
18 An.sp.15
19 An.sp.17
|T82A/FUN 20 An.sp.18
21  An.sp.19

Supplementary Fig. S1 Agarose gel electrophoresis of PCR products amplified with the 21 Anopheles species in western Kenya. Upper panel, PCR amplification with ITS2A and ITS2B

primers for sequencing; Middle panel, PCR amplification with multiplex PCR method with UN/GA/AR primers for identification of An. gambiae and An. arabiensis;
amplification with ITS2A and FUN primer for identification of An. funestus. Lane M, 100 bp molecular ladder; Lines 1-21, PCR results of the 21 Anopheles species.

Lower panel, PCR



Supplementary Fig. S2 shows some examples of multiple sequence alignment comparison for the
similarity. (a) ITS2 sequence alignment of An. funestus; (b) ITS2 sequence alignment of An.
gambiae; (¢) ITS2 sequence alignment of An. sp.17; (d) COX1 sequence alignment of An.
funestus; () COX1 sequence alignment of An. gambiae; (f) COX1 sequence alignment of An.
sp.17. Multiple sequence alignments were performed using BioEdit software
(https://bioedit.software.informer.com). The aligned sequences were reformatted by MView web-

based tool (http://wavis.img.cas.cz/).



(a)

Reference sequence (1): JIN994135_An.funestus
Identities normalised by aligned length.
Colored by: identity
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(b)

Reference sequence (1): EU104646_An.gambiae
Identities normalised by aligned length.
Colored by: identity

cov pid 1 [ . . . . : . . . 80
1 EU104646_An.gambiae 100.0% 100.0% LIGLIGAAC|IGC CACALIGAACAI 1IGAIIAAG i) CALJALIGGCGCAy|C 11 JAA|ICCCGACCGAIIGCACAC
2 MT408564 100.0% 99.8% LGy CLIGC] CACA\| CALLIGAL) TT CAIJAIIGGCGCAJ|Ci LNNIAAjCCC CGAIIGC C

cov pid 81 . 1 . . . . : . 160
1 EU104646_An.gambiae 100.0% 100.0% TTeTT 11IGCC HAAIRIACC (T TTT, . cTT JACAG|IGGCCi CGC 11IGCCC 1C CGAC
2 MT408564 100.0% 99.8% TTETT 1IGCC AAJACC LICLICALLIAGI I ) JACAG!|GGCC CGCi 1IGCCC 1IC; CGAC

cov pid 161 . . . 2 . . . . 240
1 EU104646_An.gambiae 100.0% 100.0% CACH C JAAIGACGLIGCI K CCCCELCIGC 1C CGh) T C C
2 MT408564 100.0% 99.8% CAC| C JJAAIGACGGCI L CCCCGCLGC §C CGL) T C. Ci

cov pid 241 : . . . . 3 . . 320
1 EU104646_An.gambiae 100.0% 100.0% (@ T cTT T 1N1GGI GGG NIGAIIGCG)) CL1IG1IGGGIG G C ICCGCA GG 1 Cl C
2 MT408564 100.0% 99.8% CGIJALIG I ) T 11G1 1 1GG) |GGG 1 1 IGA|IGCG) § CLIIG11GG GGG C ICCGCAIGG 1 C! C

cov pid 321 . . : . . . . 4 400
1 EU104646_An.gambiae 100.0% 100.0% 1IGCJAC CCGAIGGCCACCGGC, C CAGGC)) LICGUC TTe T
2 MT408564 100.0% 99.8% 1IGC|JAC CCGA|IGGCCACCGGC C C (T 1CGIC TT® T

cov pid 401 . . . . : . . . 480
1 EU104646_An.gambiae 100.0% 100.0% LICGCLGL LGy cC CGGCGIGC: CACGC LJAGCCCJACAJA\/ACAAGCAICAACCC
2 MT408564 100.0% 99.8% 1ICGCLIGI) TcT CCi CGGCG|1IGC CACGC TT CClJACAJATAC| CALIC CC,

cov pid 481 . 5 . . . . : . 560
1 EU104646_An.gambiae 100.0% 100.0% CGGCAC C 1IGJAAJAC 1ICLICGGHJAIJACCACGH cCuc 1IGAIIGIIGIIGACJACCCCCyy TT
2 MT408564 100.0% 99.8% CGGCAC C 11GIJAAIJAC 11CLICGG]1JAIJACCACGY) CC|IC 1IGAI1G G| IGAC|JACCCcCCy TT

cov pid 561

] 566
1 EU104646_An.gambiae 100.0% 100.0% (@.T]
2 MT408564 100.0% 99.8% CALl



(c)
Reference sequence (1): MK@43038_Anopheles

Identities normalised by aligned length.
Colored by: identity

cov pid 1 [ . . . . : . . . 80
1 MK@43038_Anopheles 100.0% 100.0% @ -------- C CACAY CAC CACGII) CGCAUAL T(e CGLIL CCGACCGAIGCIIC
2 MT408582 100.0% 98.5% TGTGAACTEC CACAL CAC CACGIN) CGCALAL 11C (@cTTT CCGACCGALIGCHIC

cov pid 81 . 1 . . . . : . 160
1 MK@43038_Anopheles 100.0% 100.0% 1ICLRIGAG) IGCCIACC CLLIGI IJACACAAAIACC C CGCGCGGAGC C C C
2 MT408582 100.0% 98.5% TETT 1IGCCIJACC CLHIGINIACAC LJACC C CGCGCGLIGAIIGC C C C

cov pid 161 . . . 2 . . . . 240
1 MK@43038_Anopheles 100.0% 100.0% CGCACCAACCGCCG]IAG) GG ICGCGGCIGGACACGC CACyIGLIGCAJAA IGGCGIGC|IC CCCACC)IGC
2 MT408582 100.0% 98.5% CGCACCAACCGCCG]IAG] 1G] 1G] ICGCIGGCIGGACACGC CACYIGIGCAJAA] IGGCGIIGC|IC CCCACCLIGC

cov pid 241 : . . . . 3 . . 320
1 MKO43038_Anopheles 100.0% 100.0% T C CGCy T ClIAJACACHGUGACCC 1IGC! C T(e CGACC
2 MT408582 100.0% 98.5% L C| CGCy) T CLIALJACACYIGIIGACC)IC 1IGC CAAG]C CGACC

cov pid 321 . . : . . . . 4 400
1 MKO43038_Anopheles 100.0% 100.0% C CPACAIIGACGACCY) CCCCGGCHGCCAACHC T C CCGyICC LC 1JCCAIIC T
2 MT408582 100.0% 98.5% C CJACALIGACGACC)) CCCCGGCLGCCPAAC)IC T C CCGlICC LC LICCAIIC ]

cov pid 401 . . . . : . . . 480
1 MK@43038_Anopheles 100.0% 100.0% CC 1ICGIIGIIAACGC CCCAACCC CUACIUALGH 11G1) IENIGCC|CC CCALAIIC
2 MT408582 100.0% 98.5% CC LICGIIGIIAACGC CCCAJACCC CUACIHIALIGH 1IGI) IENIGCC]ICC CCALIA|IC

cov pid

481 . 5 . . . 1533
1 MK@43038_Anopheles 100.0% 100.0% /A c CAG: JAGG CC{jCIAGI 1GATGIIGC CCCCCYGART R 1 ARGCAT;
2 MT408582 100.0% 98.5% CAACCAAG IAGGCC)|CAAG) IGA) (61 IGC CCCCCLIGAA) 1 IAAGCA |



(d)

Reference sequence (1): An.funestus_NC038158
Identities normalised by aligned length.
Colored by: identity
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(e)

Reference sequence (1): An.gambiae_NC002084
Identities normalised by aligned length.
Colored by: identity

cov pid 1 [ . . . . . . . 80
1 An.gambiae_NC002084 100.0% 100.0% T(eT
2 An.gambiae_Ho1l 100.0% 99.4%
3 An.gambiae_H02 100.0% 100.0%
4 An.gambiae_He3 100.0% 99.8%
5 An.gambiae_H04 100.0% 99.8%
cov pid 81 . 1 . . . . : . 160
1 An.gambiae_NC002084 100.0% 100.0% T @TTTT TTTTETTT:T
2 An.gambiae_HO1l 100.0% 99.4% T TTTTETTT. T
3 An.gambiae_H02 100.0% 100.0% T TTTTETTT:T
4 An.gambiae_He3 100.0% 99.8% T TTTTETTT. T
5 An.gambiae_H04 100.0% 99.8% T TTTTETTT T
cov pid 161 . . . 2 . . . . 240
1 An.gambiae_NC002084 100.0% 100.0% T TTTT
2 An.gambiae_Ho1l 100.0% 99.4% T
3 An.gambiae_H02 100.0% 100.0% T
4 An.gambiae_He3 100.0% 99.8% T
5 An.gambiae_H04 100.0% 99.8% T
cov pid 241 : . 320
1 An.gambiae_NC002084 100.0% 100.0% CCyccpc
2 An.gambiae_Ho1l 100.0% 99.4% ccpccic
3 An.gambiae_H02 100.0% 100.0% CCyccc
4 An.gambiae_He3 100.0% 99.8% ccpccuic
5 An.gambiae_H04 100.0% 99.8% CCLCCLuIC
cov pid 321 . . : . . . . 4 400
1 An.gambiae_NC002084 100.0% 100.0% TTT
2 An.gambiae_Ho1l 100.0% 99.4%
3 An.gambiae_H02 100.0% 100.0%
4 An.gambiae_He3 100.0% 99.8%
5 An.gambiae_H04 100.0% 99.8%
cov pid 401 . . . . : . . . 480
1 An.gambiae_NC002084 100.0% 100.0% T TTTT.-TT C
2 An.gambiae_Ho1l 100.0% 99.4% TUUTTTTLTT C
3 An.gambiae_H02 100.0% 100.0% T TTTT.TT C
4 An.gambiae_He3 100.0% 99.8% T.TTTTLTT C
5 An.gambiae_H04 100.0% 99.8% T TTTT.TT C
cov pid 481 . 5 . . . . : . 560
1 An.gambiae_NC002084 100.0% 100.0%
2 An.gambiae_Ho1l 100.0% 99.4%
3 An.gambiae_H02 100.0% 100.0%
4 An.gambiae_He3 100.0% 99.8%
5 An.gambiae_H04 100.0% 99.8%
cov pid 561 . . . 6 . . . ] 636
1 An.gambiae_NC002084 100.0% 100.0%
2 An.gambiae_Ho1l 100.0% 99.4%
3 An.gambiae_H02 100.0% 100.0%
4 An.gambiae_He3 100.0% 99.8%
5 An.gambiae_H04 100.0% 99.8%




(f)
Reference sequence (1): An.sp.D_MK@47667
Identities normalised by aligned length.

Colored by: identity
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