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Supplementary material

S1. Interspecies multiple sequence alignment of the target epitope of antibodies used
51.1 Bruchpilot (Gene ID: 35977)
51.2 Elav (Gene ID: 31000)
51.3 Futsch (Gene ID: 6724864)
51.4 Gephyrin (Gene ID: 10243)
§1.5 Phosphosynapsin (Gene ID: 6853)
51.6 Choline acetyltransferase (Gene ID: 42249)
§1.7 Glutamine synthetase (Gene ID: 2752)
51.8 Tyrosine-hydroxylase (Gene 1D: 25085)

The in silico assay for protein homologs identified respective protein sequences for Dro-
sophila melanogaster and mosquito species such as Culex quinquefasciatus, showing homol-
ogy between 39 to 65 % and 40 to 70 %, respectively. The homology to Culex pipiens biotype
molestus could not be assessed due to lack of available sequences for comparison. The pro-
tein sequence alignments for each protein are shown below and further comprise percent-
age identity matrices for the respective protein. The epitope of interest is highlighted in
yellow if provided by the manufacturer.

Sequence identities were marked underneath the protein alignment as follows:
* (asterisk): indicates single fully conserved amino acid,

. (period): indicates strongly similar amino acids between groups,

: (colon): indicates weakly similar amino acids between groups.
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51.1. Multiple sequence alignment for bruchpilot (Gene ID: 35977)

Drosophila melanogaster; AFH07983.1 msrddynpvtssgvrspgrvrrlgelptvdrspsrdygaprgsplamgspyyrdmdepts 60
Culex quinquefasciatus; EDS45873.1  —mmmmmmmmmmmmmm e 0

Anopheles darlingi; ETN64951.1  —mmmmmm oo 0

Drosophila melanogaster; AFH07983.1 pagaghhrsrsasrppmahamdyprtrygsldrgglvdphdrefipireprdrsrdrsle 120
Culex quinquefasciatus; EDS45873.1  mommmmmmmmm oo 0

Anopheles darlingi; ETN64951.1 oo 0

Drosophila melanogaster; AFH07983.1 rglyledelygrsargspsamggyntgmgptsdraylgdighgntdigrelgnlkrelel 180
Culex quinquefasciatus; EDS45873.1  —mmmmmmmmmmmmm oo 0

Anopheles darlingi; ETN64951.1  smmmmmmm 0

Drosophila melanogaster; AFH07983.1 tngklgssmhsiktfwspelkkeralrkeesakyslindglklistengkgamlvrglee 240

Culex quinquefasciatus; EDSA5873.1 = ommmmmmm 0

Anopheles darlingi; ETN64951.1 o 0

Drosophila melanogaster; AFH07983.1 elrirmrgpnlemqgqggmeaiyaendhlgreisilretikdlecrvetgkqtliardesik 300

Culex quinquefasciatus; EDS45873.1 = mmmmmmmmmmmmmmm oo 0

Anopheles darlingi; ETN64951.1 e 0
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kllemlgakgmgkeeergmfggmagamagkgmynnytgasgsspplpdiigqyygpgslgp 360

———————————————————————————————————————————————— marfyssnfh-- 10

gplsygsgngygppgydlygpststaaggyglydpgiygpcqqtspirrrrysiaglpsa 420

ssmvdycnlsenaanlykhsanltnlinettkslsrssnilnmrcvppst---vthtlp- 94

ggvgmglgrvvssyptlhpgdtsppylndnimgmstsfssqgpnmyfgpgaqvaqviptgl 539

gaigsnnngnscpltalfppsssq-------------------nnmmmmuv-- pvpppgs 125

taagsaaaaaarlrpaysvtnlvssyptttaagygckyggygnpyqsdlgygnplapfqq 599



Drosophila melanogaster; AFH07983.1
Culex quinquefasciatus; EDS45873.1
Anopheles darlingi; ETN64951.1

Drosophila melanogaster; AFH07983.1
Culex quinquefasciatus; EDS45873.1
Anopheles darlingi; ETN64951.1

Drosophila melanogaster; AFH07983.1
Culex quinquefasciatus; EDS45873.1
Anopheles darlingi; ETN64951.1

Drosophila melanogaster; AFH07983.1
Culex quinquefasciatus; EDS45873.1
Anopheles darlingi; ETN64951.1

Drosophila melanogaster; AFH07983.1
Culex quinquefasciatus; EDS45873.1
Anopheles darlingi; ETN64951.1

rgqlmahgslhasnpaisqyyqnqggaatgtgasaaalaynlqqqfagtghygggsqgpplg 659

hshigasvqqgmhpqyqyhv-hghgnhlgthplaalantsgpfggtlassardyvdglhh 718
-------------------------------- m-v----ktfwndyt--------dtl-- 13

aahshthphshphhsshhshhtayphshshhqgggphgahhhhhlpyskidid-ypklpg 777
——————————— p----------==--=---------————-———-|r--krligvqipa- 26
——————————— p-----------------------—----————-jysnttlsgttnpfs 243

* *

ehkrqldefrleigrrdgeilamaakmktleeghqdyqgrhiavikeslcakeehynmiqt 837
——————————————— rt----nttgdlfpsgid--------------------------c = 41
sqthslddfrmeisrrdgeimamaakmktleeq-------------------------- h 277

*

dveemrarleeknrliekktqgtlgtvgernritseltelkdhmdikdrkisvigrkien 897
Iveelrnrleeknrmiekktgsamgsvqdknrvgteltelkehmdikdrkinvigrkien 101
gveelrnrledknrmiekktqgtmltvgeknrigteltelkehmdikdrkinvigrkidn 337
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ledllkekdngvdmararlsamgahhsssegaltsleeaigdkekgmaglrdqrdraehe
ledllkekdngvdmararlsamgahhcssegalssleeaigdkekgmqglrdqrdraege
ledllkekdngvdmararlsamgahhcssegaltsleeaigdkekqmqqlrdqrdraeae
kgeerdlherevadykiklraaeseveklqgtrleravtererleikleasqselgkskae 1017
kkeerelherelaeykmklhtldsevekltsrihralnekdrlesklecsgselgkskae 221
kkeerelherelaefkmklhtldseveklttrihrslaekdrleaklessgselgkskae 457
lekatcemgrssadwestkgriarlelenerlkhdlersqnvgkimfetgkisttfgrtt 1077
Idkaatdvgrsgsdwenakgrisrlelenerlradlersq------------- ttfgrst 268
Idkaatdvgrsgadwehakqgrmsrlelenerlrnelersq------------- t------ 498

Kkekke cokkk okkk ohkhkookkkkkhkhkkk. Khhkkkk *

mttsqeldrageradkasaelrrtqaelrvtqsdaerareeaaalqekleksqgevyrlk 1137

Istsgeldrageradktsaelrrtqaelrvtqsdaerargeaaalqekleksqgevyrlk

--------------------------------- daersraeaaalqekleksqgevyrlk

aklenaqgeqeslrgelekagsgvsrih

328
525

*kkk.k

adrdrafsevekikeemertgatlgksqglghe

aklenaqgeqesikgemersqtgiqrivserdkayaeldkireelersgatlgksglqge 388

aklenaqgeqeslkqemergqagigri

hkkhkhkkkhhkkoohkok. koke kk

------ ayaelekireemertgatlgksqltge 579

Keokeokkokkokkokkkhkhkkkk ok

957
161
397

1197
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klgnsldkagnevdhlgdkldkactenrrivlekekltydydnlgsqldkalggaarmgk 1257
kignaldkagnevdhlqgekldksvgevrriglekekinyefenigsqldkqglggssrvgk 448
klgnsldkagndvdhlqgekldksvgeirrlglekekinyefenigsqldkslggssrigk 639

kekkokkkdhhkokkkkk.hhkkk. * kkk hkkkk. keookokkhkhk hkkookokhk

eretlsldtdrireklektqvglgrigkerdqfsdeletlkersesaqgtlimkaardrea 1317
ereavgmdleryrdkadklqgtalsrigkerdilgdeleklkekaegtgssalkyqgrerda 508
ekeaagldldryrdkadklgstvarlgkerdilcdelekmkeksestgsnalkyqrerda 699

Kkeke ok ok kek ok K ckekkkkk o kkkk okkeok ke ok *ekek

maqtdlevikeryekshaiqgklgmerddavteveilkekldkalyasqgklidekdtsnke 1377
igtelevvkerwekahqgihgklgmerddavteidilkekldkalyasgklidekdnsnke 568
igtelevvkerwekahqvhgklgmerddavteidilkekldkalyasgkvideketstke 759

:**:***:***:**:* I :****:.*.**
fekmlekydragneiyrigsrcdtaeadrarleveaersglaaskaredirklgdestrl 1437
fekmlekydrsgneiyrigsrcdtaeadrnrleveaersalaaakakedlirklqeettrl 628

fekmlekydragneiyrlgsrvdtaeadrnrleienersalatnkakedlIrkigeetsrl 819

*kkok kkhkk kk. kk.kkhkkkkkk.ko.kk

geacdraalglsrakecednarselehsrdrfdkiqtdirraqggekehfgselervtyel 1497
geacdraamglgrskeledkakedvdlirerldktgadirragaekenigaeverltyel 688
geacdraamglgrskeledkakedvdmirerldkcqtdirragsekenmaqtelerltyel 879
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erahaaqtkasasveaakeeaahyavelekmrdryeksqvelrklqdtdtfgretrrlke 1557
drahnsytkqtasldaageeaarysleiekmreryektaaemrrigenesfsresrrike 748

drshnmytkqtasldsageevarygleiekmreryektaaelrrigenesfsrearrmkd 939

okok *k okkeeokokk kok ohekkkkokkkk. kokokke ook kkokkok.

enerlrekldktimeletirgksqyesesfekykdkyekiemevgnmesklhetsiglel 1617
endrlrekydkmmmelenfrsksqyeeetlekfkgkfelrenecqtmelklheatlgldl 808
endrlrekydkvivelenfrgksgyegetfdkmkekfemrenefgtmelklhetslqldl 999
skgevakmlangekgrselerahierekardkhekllkevdrlrlggs-svspgdpvras 1676
argevgkliasqdkgrtdaerahieyekirdkhekllkemerlrgnpgsavspgalaa-- 866
araevakmvanqekqgrtdserahieyekirdkhekllkeverlrgnpgsaispgaltt-- 1057

o kK Kook kokkkeo kkkkhk hk kkkkkkkkkkookkk . wkkk

tssssalsagergeidrirdrlekalqsrdateleagrlakelekagmhlakqqgentest 1736

----asvgmgdkneidrlrdriekalgsrdatemeagrlakelekaglhlakqqeayeat 922

--aatstgltdkneidrlrerlekalgsrdateleagrlakelekaqihltkqgevyeat 1115

ckkokkkk )%

riefermgaelgrlhdrlekaeaerealrganrsggag---aaphpglekhvgklesdvk
riefermsaeltrvierlekseaeketlrgstkiyekhhgghaacnnidgnvikieadnk 982
riefermsaeltrvlerlekseaeketlrgstkiyekhhgghannhhvehnihkieadnk 1175
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glamereglvigleksqgeilmnfgkelgnaeaelgktreenrklrnghqvppvaappagp 1853
glmaerdqlvmgleksqdmlimsfggelnaaelelqrqceenrrlknspggahg------- 1035
glmaerdglvmgleksqdmlmsfqgelnaaelelgrgceenrriktspgppgstgpta-- 1233

*%* kkekkkokkhkkkhkkookk kkokk. *% *kk. *khkkoke X

spaefqamgkeiqtiqgklqeseralqaagpggagaaaaagasreeieqwrkvieqeksr 1913

---gpgnnsgeiqnykkeitrlkgmlget---------- gargdseleqwrkvvegeknr 1082
--agnqatageiqsykkeinklkgmlget---------- gcrgdneleqwrkvveqeknr 1281

-k ckkk eeee a0 *% . Kkekkkkkhkokkkk k

admadkaagemhkrigimdghikdghagmgkmqqgmqqqqgaaqgavgqgaaqqqqgsaaga 1973

adqgaekaaielgkrmgvmeqglkqqgllgmtnmgkgmtqqqppqq---------- ppgpqq 1132
adqaekaaielgkrmglmeqqlkqqllgmtnmgkgmaqqqstqqq---------------- 1325

Kk kekkk keokkokokokookek *k hkokk k% *

ggadpkelekvrgelgaacterdrfqqglellvtelekskmsngeqgakqglgtagqqvqq| 2033
pginpkemdkigeelknavtgrdgfgnglellvgeleksgleagdaakkaqqghgklggm 1192
spvnkkeleklgdelktavtgrdgfgnglellvgeleksqteageatnkaqqqqgqqglahl 1385

o kkeekeo kke Kk KekkokKokhhAAK khkkkk. k. .o Kk Koo o

ggqvqqglgqgmaglqgaasa----gagatdvqrqqleqqgkgleevrkgidngakatege 2089
eqgiqvlqqgelghatgaangkaaqqagisehdr------- kgleagmkgiedatrllese 1245

qqqiqglqqglqqvtqaangkvagnvgvseaer------- kgleagmkgiedatrllese 1438

wkkek kkkooke *kk K oo ok k*kkk kKoo oo * *
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rkiideqrkqidakrkdieekekkmaefdvqlrkrkegmdqlekslgtqgggaaaageln 2149
rktfedgrkvienkrkeleekeknlvefdkqglkkrkegmdglekslgkaggtaaaageln 1305
rktfedgrktietkrkdledkeknliefdkglkkrkegmdqlekslgkaggttaaageln 1498

kk ceokkk ke kkkookekkhke. khk kk. *k .

kkimdtqgrgleacvkelgntkeehkkaateterllglvgmsqgeeqnakektimdlqqalk 2209
kqltetqqqldkitkdfneakedaqgrsaaeterllqlvgmtgeeqngkektimdigqalk 1365
kgltetggmleqaskdlaeareeaqgrsaaeterliglvgmtgeeqngkektimdiqqalk 1558

*ek okk. ko Koo eeoke coike

iagakvkgaqgtqqggqgqdagpagflksff 2238
naqaklktaga---gpgdagpagflksff 1391
naqaklksaga---gpqdagpagflksff 1584

hkkkok kko * kkkkkhkkkkkhkhkk



Percent Identity Matrix for bruchpilot

Drosophila melanogaster; AFH07983.1

Culex quinquefasciatus; EDS45873.1

Anopheles darlingi; ETN64951.1

Drosophila melanogaster; AFH07983.1 100.00 64.69 60.58
Culex quinquefasciatus; EDS45873.1 64.69 100.00 83.58
Anopheles darlingi; ETN64951.1 60.58 83.58 100.00




51.2. Multiple sequence alignment for elav (Gene 1D: 31000)

Drosophila melanogaster; AAA28506.1
Anopheles merus; XP_041763802.1
Anopheles coluzzii; XP_040220033.1
Culex quinquefasciatus; XP_038115089.1
Culex pipiens pallens; XP_039431435.1
Aedes aegypti; XP_001658986.1
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mdfimantgagggvdtqaglmqgsaaaaaavaatnaaaapvgnaaavaaaaqlqgqgqvqga 60

____________________________________________________________ 0
____________________________________________________________ 0
____________________________________________________________ 0
____________________________________________________________ 0

____________________________________________________________ 0

ilgvgqqqtqgavaaaaaavtqqlgggggavvaqgavvqqgqqggqgaaavvggqaavggqavvp

------------ mtnkvlaavqdlgkqqqqqqgqgd--qqqqqgq-----------qq--qq
------------ mtnkvlaavgdlgkqqqqqqqqq--qg--qq-----------qq--qq 31
------------ mtnkvlaavqdlgkqngesqgnt------------------------- 23
------------ mtnkvlaavqdlgkgngesqqnt------------------------- 23

------------ mtnkvlaavqdlgkgngesqn-t-------------------------22
gpggaqpntngnag------------- sgsgngsngstetrtnlivnylpgtmtedeirs 167

120
33

gqgqgqgqgqgnganggggggggeagqtvaggaagggggssdnnsrtnlivnylpgtmteeeirs 93

ggqqgqaqgnganggggggggeaggtvaggaaggggagssdnnsrtnlivnylpgtmteeeirs
—————————————————————————————— taassgsdnartnlivnylpgtmteeeirs 53

—————————————————————————————— taassgsdnartnlivnylpgtmteeeirs 53

------------------------------ aaaasgsetartnlivnylpgtmteeeirs 52

ckkkkkkkkkhkkhkkkkhk.kkkk

91



Drosophila melanogaster; AAA28506.1
Anopheles merus; XP_041763802.1
Anopheles coluzzii; XP_040220033.1
Culex quinquefasciatus; XP_038115089.1
Culex pipiens pallens; XP_039431435.1
Aedes aegypti; XP_001658986.1

Drosophila melanogaster; AAA28506.1
Anopheles merus; XP_041763802.1
Anopheles coluzzii; XP_040220033.1
Culex quinquefasciatus; XP_038115089.1
Culex pipiens pallens; XP_039431435.1
Aedes aegypti; XP_001658986.1

Drosophila melanogaster; AAA28506.1
Anopheles merus; XP_041763802.1
Anopheles coluzzii; XP_040220033.1
Culex quinquefasciatus; XP_038115089.1
Culex pipiens pallens; XP_039431435.1
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Ifssvgeiesvklirdksqvyidplnpgapskggslgygfvnyvrpgdaegavnvinglr
Ifssvgevesvklvrdknviypg------ gpkggslgygfvnyhrpgdaeqavnvinglr
Ifssvgevesvklvrdknviypg------ gpkggslgygfvnyhrpgdaeqgavnvinglr
Ifssvgevesvklvrdknviypg------ gpkggslgygfvnfhrsqdaegavnvinglr
Ifssvgevesvklvrdknviypg------ gpkggslgygfvnfhrsqdaeqgavnvinglr
Ifssvgevesvklvrdknviypg------ gpkggslgygfvnfhrsqdaegavnvinglr

*kkkkkkkkhkkkk.kkk .k - %

Ignktikvsfarpssdaikganlyvsglpktmtqqeleaifapfgaiitsrilgnagndt
Ignkvlkvsfarpssegikganlyisglpktitgeeletifrpygeiitsrvligdgnd-206
Ignkvlkvsfarpssegikganlyisglpktitgeeletifrpygeiitsrvligdgnd- 204
Ignkvlkvsfarpssegikganlyisglpktitqeeleiifrpygeiitsrvivgqdgnd- 166
Ignkvlkvsfarpssegikganlyisglpktitqeeleiifrpygeiitsrvivgdgnd- 166
Ignkvlkvsfarpssegikganlyisglpktitgeeletifrpygeiitsrvivgegnd- 165

K*kkk o . . wkkekkk kk kek kkkkkok o kkk

qtkgvgfirfdkreeatraiialngttpssctdpivvkfsntpgs--tskiiqpglpafl 345

kpkgvgfirfdgrkeaeraigalngttpkgltdpitvkfsntpggnaaakvvgpalpafi
kpkgvgfirfdgrkeaeraigalngttpkgltdpitvkfsntpggnaaakvvqpalpafl
kpkgvgfirfdgrkeaeraiaalngttpkgltdpitvkfsntpggnstakivqpalptfl 226
kpkgvgfirfdgrkeaeraiaalngttpkgltdpitvkfsntpggnstakivgpalptfl 226

kpkgvgfirfdgrkeaeraiaalngttpkgltdpitvkfsntpggntaakivgpalptfl

« kkkkkkkkhkokokk kkk *khkk cekeckk kkokk

227
147
145
107
107
106

287

266
264

225
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npglvrriggamhtpvnkglarfspmagdmldvmlpnglgaaaaaattlasgpggaypif
npgqltrrig-aihhpinkglarfspmggevidmmlpaapang----- In-vapsggwsif 319
npqltrrlg-aihhpinkglarfspmggevidmmlpaapang----- In-vapsggwsif 317
npgltrrlg-aihhpinkglarfspmggevidmmiptaptng----- Igavapsggwsif 280
npqltrrlg-aihhpinkglarfspmggevidmmiptaptng----- Igavapsggwsif 280
npqltrrlg-aihhpinkglarfspmggevidmmlptapttg----- igaiapsggwsif 279

kkkk kkek kek kekkkhkkkkkhkkhhkk kookk.okkk * % . k%

iynlapeteeaalwqglfgpfgavgsvkivkdpttnqckgygfvsmtnydeaamairalng 465
iynlapeteentlwglfgpfgavgnvkvikdaatnqckgygfvtmtnyeeamlairsing 379
iynlapeteentlwglfgpfgavgnvkvikdaatnqckgygfvtmtnyeeamlairsing 377
iynlapeteentlwqlfgpfgavgnvkiikdsatnqckgygfvtmtnyeeamlairsing 340
iynlapeteentlwglfgpfgavgnvkiikdsatnqckgygfvtmtnyeeamlairsing 340
iynlapeteentlwglfgpfgavgnvkvikdsatngckgygfvtmtnyeeamlairsing 339

K*keokk o ckkkkokk okkkokkk

ytmgnrviqvsfktnkak------ 483
ytlggrvigvsfktnksnmgh--- 400
ytlggrviqvsfktnksnmgh--- 398
ytlggrviqvsfktnksnsglgdh 364
ytlggrviqvsfktnksnsglgdh 364
ytlggrviqvsfktnkanaemadh 363

kkokokkkkhkhkkkkhkk..

405
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Percent Identity Matrix for elav Q < < © o <
Drosophila melanogaster; AAA28506.1 100.00 69.37 69.21 70.22 70.22 69.86
Anopheles merus; XP_041763802.1 69.37 100.00 100.00 91.39 91.39 90.53
Anopheles coluzzii; XP_040220033.1 69.21 100.00 100.00 91.39 91.39 90.53
Culex quinquefasciatus; XP_038115089.1 70.22 91.39 91.39 100.00 100.00 95.04
Culex pipiens pallens; XP_039431435.1 70.22 91.39 91.39 100.00 100.00 95.04
Aedes aegypti; XP_001658986.1 69.86 90.53 90.53 95.04 95.04 100.00




51.3. Multiple sequence alignment for futsch (Gene ID: 6724864)

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

------------------------------------------- miirssglfgldghtma 17
------------------------------------------- miirssglfgldghtma 17
------------------------------------------- miirssglfgldghtma 17
———————————————— mgnvl-ckepnpgttasntgntfsnlissiiconglskgkahpmr 43

mpittpkvpdglpelmrglaksvikenpeniyvhaaeyfen-lirerdggldrgygnfsa 59

——————————————— msgdgsgpielngtst-gingggagv-dgivtngg---------- 33
____________________________________________________________ 0
—————————————— msagdgssplelnggsgaaatgggegl-ngnatengin-------- 37
yllvalalaliptahsapmyesdq-----------------------ncmmommmoo- 41
fllvalaltlipaahsapmyesdq---------------====-=--mmmmmmmme 41
yllvalaltlipaahsapmyesdq-----------------------mmmmmmmmmm- 41
ktyftrs----- avd-askktssg------- httstgw----------------- gsvgl 73
ykvy-------- adykekcrgkgggneslsggeip-------------- ssaggvavrsr97

qdaaqep----- ggaehgepgdggd--ggddgatdagassl---p---pseiggrapldt 90
————— ip-----gge-stmnggggg--gge--aitpgggggsea-----gglgglstvda 73

----gap----- geg-atmnggggg--ggdggtvspgggagdvseeagtgagdpvmalda 85



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

hvpdg----- asnkvidtppvapprkkrgatldg----ryrsd----------------- 107
masdgdddsggsasatr----------- grrkkrv-rkqgske---------- snk----131
acsdad---ggapsslaggivgppspltgceylliv-lgephse---------- ehkdnil
gcseg------- pssii--gvgppspltgcyllii-igephsq---------- ehkdiiv 113
____________________________________________________________ 0
gcsdg------- ppsii--gvgppspltgcyllii-vgephsq---------- dhkdiil 125

cylrvepftkaiggdctiekredqccpvitcpevevglvdhqttaspssalgatagsevg
cylrvepftkaiggdctiekredqccpvitcpevevglvdhqttaspssalgatagsevg
cylrvepftkaigqdctiekredqccpvitcpevevglvdhqttaspssalgatagsevg

------------------------------------------------------------ 107
———————————————— slekgesigsitenggeeek---------kpt---s-adgslge 162
-ghllkgflswdvsdchvdleeelntitghape------------------ g-eearhge
-grlikgflswdatdchvdleeelhtitlgale------------------ g-eegkhge 153
------------------------------------------------------- mgkge 5

-grlikgflswdvsdchvdleeelhtitlqale------------------ g-eegkhge 165

83
83
83

136

143
143
143

176



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

sldqygcsingrfypegaqvpsnpgkpcelcycirnmttcvmgectihidgegp------
sldqygcsingrfypegaqvpsnpgkpcelcycirnmttcvmgectlhidgegp------
sldqygcsingrfypegaqvpsnpgkpcelcycirnmttcvmgectlhidgegp------

slipikedtp----- dieeavv---kvgahlecgaprerpfnksvsv--dsvaaasavss
rligyasenl------ vtevlihp-gyntligcmrnlissftrhrhiihagytfsgngsw 229
rligyasenl------ vteilihp-qintfigcirnlissftrhrhiihtgytfagngsw 206
rligyasenl------ vteilihp-qintfiqcirnllissftrhrhiihtgytfagngsw 58
rligyasenl------ vteilihp-qintfigcirnlissftrhrhiihtgytfagngsw 218

iynkg---===-==-==mmmm oo vcepvk-ydcdhdkd--------- 216
iynkg----====-=-m oo veepvk-ydcdhdkd--------- 216
iynkg-----===-=---mm oo veepvk-ydcdhdkd--------- 216

------------------------------------------------------------ 107

vlgdageeaddadretgeaietqveadlaaelghpincedvdsyppdeted---------
ilgdgtfsvadfseafqehdvqrvirayadtitmnihcadaglwhtlpekafarqgcriri
ilgdgtfsvvdfmeafrehevgrviraypdtitmdvhcapvgnwagaiqdksfarlcrirl
vlqdgtfsvvdfleafgehevqrviraypdtitmdvhcapvgnwvsiqdktlaricrvrl 118
vlgdgtfsvvdfleafqehevqgrviraypdtitmdvhcapvgnwvsigdktlarlcrvrl 278

212

263
289
266



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

-stlm---------- ledehtttvrpt-------------- pdfilt-ttvspavstdcv 250
-stlm---------- ledehtttvrpt-------------- pgfilt-ttvspavstdcv 250
-stlm---------- ledehtttvrpt-------------- pgfilt-ttvspavstdcv 250

------------------------------------------------------------ 107

———————— dpeagng-edygsapstae------vggevigdaevlvn--dappngsdqvv
npvdvldtssecingfidylapmvmptslrelletsdvvgnirfthptlyvfpggqgdaa
npvdvissgseklnafvdylasmivpteisellessdvvgnirfshptlyvfpggggdaa

npvdvlssgsdkinafvdylasmivpteisellessdvvgnirfshptlyvfpggggdaa
npvdvlssgsdkinafvdylasmivpteisellessdvvgnirfshptlyvfpggggdaa 338

306
349
326
178

hnge--tyadgalimtd--kpcehcycmrgdivcavgecgtplenegknctalppaagqc

hnge--tyadgalimtd--kpcehcycmrgdivcavgecgtplenegknctalppaagqc 306

hnge--tyadgalimtd--kpcehcycmrgdivcavgecgtplenegknctalppaaggc 306

---ealkvkngfqdvfgresrrhscdithgtrpasv------------------------ 140
viessgknsdevdlsvddvannneeplangsveeqi------------------------ 342
Ifgi----- ngfnmlvdggfnrkacfw---dfarhl------------nmmmmmmmne- 377
Ifgi----- ngfnmlvdggfsrkscfw---dfvrhl--------------cceeeeo 354
Ifgi----- ngfnmlvdggfsrkscfw---dfvrhl----------------------—- 206

306



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

cpdkyicdgsaaapmtttvpavtaaadeaeeqeqgeqeqvagsfdkagpeqdeqgseatlit 366
cpdkyicdgsaaapmtttvpavtaaaddaeeqeeeqeqvagsfdkagpeqdeqgseatlt 366
cpdkyicdgsaaapmtttvpavttaaddveeqeqeqgeqvagsfdkagpeqdeqgseatlt 366

-pprrledslpamparqtscfeidasnd---------- afsdfs---------------- 173
——————— dgaaeasve---- e 351
——————— drldavimt-------------ooo o 386
------- drldavimt 363
------- drldavimt 215
------- drldavimt---------------- - 375
ttaasverttmpghddvvpvekeeidseddqgegehvvpgfedvgtddshe--------- 417
ttaasverttmpghddvvpvekeeidseddqgeqgehvvpgfedvqtddshe--------- 417
ttaasverttmpghddvvpvekeeidseddqgeqehvvpgfedvqtddshe--------- 417
————————— kvpttaelerspaagiprvgnrks--------drffgehlsdslspeqdak 216
————————————— kqdsaevgiegvdtvde---svpvveevdesvpnlp-----------384
——————————————— rinnsnvqglgavvsrkrdahvypqighffgnvp----------- 420
--------------- rinntnikgisavverkheahvypqighffcnip----------- 397
--------------- rinntnikgisavverkheahvypqighfftnip----------- 249



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

————————————— eaddddaqvpek---ved---------eqvatt--------------438
————————————— eaddddaqvpek---vdd---------eqvatt-------------- 438
————————————— eaddddaqvpek---vdd---------eqvatt-------------- 438

dr------- kglpspdgdkdrdpllidifer-------- ghgivsdlkaldlkpqccyrn 465
er------- kgllspdgdkdrdpllvdliee-------- ghqivtnlksinlkagncyrd 442
er------- kgllspdgdkdrdplivdliee-------- ghgqivtnlksinlkagncyrd 294
er------- kgllspdgdkdrdpllvdliee-------- ghgivtnlksinlkagncyrd 454

—————————————— arpslseapeaesdhipghvgsheseedkqqeattvadldaplttm
—————————————— arpslseapeaesdhipghvgsheseedkqqeattvadldaplttm
—————————————— arpslseapeaesdhipghvgsheseedkqqeattvadlnaplttm

vdeasaaddatkdgkvksdaiedgaegqgevpsn----kadsieevspkevneng------
gepvn-lyhkvghgtldmyvispardskevkeflgkwhagdgrifaardsrdfnfplgnl
vepin-lyhkvghgtldmyiispakdskevkeflakwnaadpklfaprdskefvfpmani
adpin-lyhkvghgtldmyvispakdskevkeflakwhaadpklfspkdskeftfpmgni
adpin-lyhkvghgtldmyvispakdskevkeflakwhaadpklfspkdskeftfpmqgni

256

484
484
484

494
524
501
353
513



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW(09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

F--------- pavqgstt-------------mmmmmmm - vlaegegttshadvdve 509
r--------- pavgstt--------------mmmmoo - vlvegesttshadvdae 509
r--------- pavgstt---------------mmmooooooo- vlaegesttshadvdae 509
———————————————————————————————————————————————————————————— 256
-saspplvkseskdnetvgvasspkgirsveddtngnpsgegpvdkaveevaees-----
vsicallvwgpanpddtitri--------------- Ifpgstpdfkigegleklkhlefm 569
isicallvwtpanpednitri--------------- Ifpgsapeykileglekmknvefm 546
isicallvwtpanpednitri--------------- Ifpgsapeykileglekmksvefm 398

isicallvwtpanpednitri--------------- Ifpgsapeykileglekmksvefm 558
ehdvt---------------—- gttvaptkdegapeadavpfeeeedeapvttkpas
ehdvt---------------ooo—- gttvaptideqapeadaapfeeeedeapvttkpas
ehdvt-------------ooooo- gttvaptkdegapeadavsfeeeedeapvttkpaf549
————— gkeaiqgkssntftsrgkdiekdevpaalpktappdeapasgeneedli-------
-SPV@------mmmmmmmmmm oo vegpedeqadpseagpenvngnesg-------

khstctaksiapaigtvtstrkslksaieatp----appsasykt--------------- 610
rgpvctvksiapslstqaltkkslksssidkiipepilpskstkp--------------- 591
rhpvctvksiapsistgtftkkslksssidkiipepilpskatks--------------- 443

549
549

304
577



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

deiaapeaeat-tv-srdetve------- gtmt--talpsqqvplasadekeneiddhhd
deiaapeaeat-tv-srdetve------- qtmt--talpsqqvplasadekeneiddhhd
deiaapeaeat-tv-srdetve------- gtmt--talpsqqvpltsadekeneiddhhd
kyid-rtvsgnsqglgsraeflmamledyndsvryegmqpieeplivpkkrksrhicddhd
gsldnppenga-------------mmmmmmmmmmaee pvdnvpeevevsask-n----- 604
tkf-spvasaa-------------------- lavghpqqqdnkakeaaaaaa--------
sekdnkildnk-------------------- mk----- midnkltds-ksstd-m----- 619
lekdnrnidnk-------------------- Ik----- midnklvdsaksssd-i----- 472
lekdnrnidnk-------------------- Ik----- midnklvdsaksssd-i----- 632

598
598
598
363

641

gtnaaehddgasadipeegkeedeqveqeeqqgeaattpvvpvrda------ vpseqdqqt

gtnavehddgasadipeeqkeedvqveqeeqqgeavttpvvpvrde------ vpseqdqqt 652

gtnavehddgasadipeeqgkeedeqfeqeeqqeaattpvvpvhde------ vpseqdqqt 652

hlheklhahe----kgestkq-ekpa-aniilteasiev-aprkps---rdfs------ k 407
——————————————— peatksngksg-eatplksesveqidagsa---gedip----ses 641

———————————————————————————— aaaaaaasaatiaraka--------------- 658

--------------- mdssadeak---lekqltkssvatvatakvmsktvk-sksstest 513
--------------- mdssadeak---lekqltkssvatvatakvmsktvk-sksstest 673



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

yqpseqevsapeqdrpavvstdkkepagkaddepqvp-veqdfvelppavvvtelppvpt
ygpsepevsvpeqdrpavvstdkkepagkaddepgmp-veqdfvelppavvvtelppvpt
ygpsepevsvpeqdrpavvsadkkepagkaddepqvp-veqdfvelppavvvtelppvpt 711

ykpldke----------- vg--kidgefdsdeepsssgaataavv-rpsr--------- t 444
aenvesn------ dap--gseatagpedgvqgensngsgeekgkaskepsl---------- 683
----dsm----------- dtda--epeheadpepadtgdeaapteqepea---------- 691
tkkidsm----------- liesskkidldekkdssdagsdkdetekkvaa---------- 700
tkkvdnk----------- lietkkieseekkdsasdagsekdetekkast---------- 552
tkkvdnk----------- lietkkieseekkdsasdagsekdetekkast---------- 712
tsdepstteqtpeppkdeilpnm------ pleadshvlsds----------------- mt 748
tsdepstteqtpeppkdeilpnm------ pleadshilsds----------------- mt 748
tsdepstteqtpeppkdeilpnm------ pleadshvlsds----------------- mt 748
kqakskqgrenlpsppapp---kfgkslse------ slfd------------m oo 474
———————— d-kpes-------ekgesadepkssg------------saaasrepsvdkve715
———————— etepepehep-eaeqdkdvgeekkvevlimkpqggatpaviaasgkdgvdaas
-------- e-eaipekklvgdkkdddakdskkddsitikdetk-----------------734
-------- e-eae-----------kkpeedkkedtaiikeetk----------------- 575

711
711

742



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

tehaptfgdr------- keddggeqeghpvqggadldep----vemntiipleaeedqkv797

tehaptfgdr------- keddaqegeghpvgggadldep----vemntiipldaeedgkv 797

tehaptfgdr------- keddaqeqeghpvqgggadldep----vemntiipldaeedgkv 797

—————————————————— rqvsreststpvksvvddtpkahtprmlkriismpvteh--- 513

Aedes albopictus; XP_029723621.1 CEEEEEEEE RS ekegsadepkssgsakas----nep---------- sldkpesek--- 746
Drosophila melanogaster; ABW09325.1 adatp-tgklskasakgkadkpraevkpvvrsridtkpp----ksmdrklakrdekk--- 794
Aedes aegypti; XP_021710788.1  —mmememeeeeeees vakritekssrpstarsridtkpp----kmaakpmkkkeean--- 772
Culex quinquefasciatus; EDS38616.1 ~ —-----mmmmmmom- stkkigdrvsrpatarsrvdtkpp----kpttktikkkdett--- 613
Culex pipiens pallens; XP_039443854.1  —-------mmmmm- ttkkigdrvgrpatarsrvdtkpp----kpttktikkkdett--- 773

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

ehskeedgkvdeqdegeqqvgehaqdvvpdthadddeqaqsgeepevvtpvsvdagpepa 857
ehpkeedgkvdeqdeqdeqvgeqaqdvvpdthadaddqaqsgeepdvvtpvsddaqpepa 857
ehpkeedgkideqdeqdeqvgeqgaqdvvpdthaddddgpgsgeeqgevvtpvsddagpepa 857
———————————————————————————————— Inadarpetpgrpaltkssssssfst-- 539
———————————————————————————————— ngsqeepks-dkpesekdvsadepksn- 772
———————————————————————————————— ssptttpaar-apvagna---------- 811
-------------------------------- ksspttpkksvepkltngiskdeeskk- 799
-------------------------------- ksspttpkktaepkltngvskdddakk- 640
———————————————————————————————— ksspttpkktaepkltngvskdedakk- 800

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1
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apvdeklgeddeqgsvhespdglfpesipg------- egdclid-------- gvtyen--
apve-kvgeddeqqtvhespdqlfpesipg------- egdclid-------- gvtyen--
apve-kvgeddeqqtvhespdqlfpesipg------- egdclid-------- gvtyen--
—————————————— vdlqrsricverfspedyahhgggadelvgpksklitrkiswksle 585
——————— gsa----qaskepsldkpksesvdepksggsak-------------------- 801
——————————— kpkvisrpatksspsstpaksakeannrkvl-eskq------------- 846
----- ttappkttkpvttrpgkaspkstpaksakdannrkvl-earg-------------840
----- atgppkttkpastkpgkaspkstpaksakdannrkvl-earg------------- 681
----- atgppkttkpastkpgkaspkstpaksakdannrkvl-earg------------- 841
——————— gasvpa---------sgkcqvachcsnsiv--hcemvrceaapsadctpkstl
——————— gasvpa---------sgkcqvachcsnsiv--hcemvrceaapsadctpkstl
——————— gasvpa---------sgkcqvachcsnsiv--hcemvrcdaapsadctpkstl

g------ aarvgatstvsrrvts-----taserrvqqqgaeaktaatgatgatqrkpisrr 895

smekkdsppkverkpisrr
r------ papkaa-akke--------------cmmmmmmon paekkeappkverkpisrr 711

paekkeappkverkpisrr 871

900
899
899

942
941
941
643
838

871
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pge------- CCPSYS------------ c---pkeasttvs---sasvesteastesdae 977
pge------- CCPSYS------------ c---pkeasttvs---sasvesteastesdae 976
pge------- CCPSYS------------ c---pkeasttvs---sasvesteastesdae 976

pdastpaepscipaagheepadsalrkfclgsfiessnvighhdvvsv----Idrvysas

pksennes--------------- aiepkssgsa-ka------ skepsqdnpdsdkngnmd
prgvspsk--------------- ra-p-apgspvkqgak----pkaadlkktridkggttd
prgpts----------------- at-a-vggspvkakkvlksekdavirkakldkngttd
pkgpas----------------- aa-a-vggspvkakkvlksekdavirkakldkngttd 752
pkgpas----------------- aa-a-vggspvkakkvlksekdavirkakldkngttd 912
] eeqvsadvs---asdsgas----dvesaeattkapa-sds
] e e L eeqvsadvs---asdsgas----nvesaeattkapa-sds 1010
L e L eeqvsadvs---asdsgas----nvesaeattkapa-sds 1010

dnken--iiegfgtflen----ginaelndpnptnpnvakllekl|---srtstasgg--- 747

699
876
934
912

1011

epkangsakasqgetsldkpnsekddgsveepkssgsakaskepsleqaepdlksdgsakv 936
pkang q p g pkssg psleqaep g

S§S-mmmmmmmmmmmmmmoo lvstpsadeataakklg--------------- dl 955
§§=mmmmmmmmmmmmmmoooooooe- Ivstpsadeagiavqgkriid----ttas----aa 940
§§=mmmmmmmmmm oo Ivstpsadeagvavgkrivd----svtlagtssa 784

R L e Ivstpsadeagvavgkrivd----svtlagtssa 944
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gslstdeeddddvsdkp---seaesdsagvdlddevfkpyrptepshget--------- h 1059
gslstdeeddddvsdkp---seaesdsagadlddevfkpyrptepshget--------- h 1058
gslstdeeddddvsdkp---seaesdsagadlddevfkpyrptepshget--------- h 1058

——————— sdledvkiel--vgsssassnnasdvddcfdpefekiekfeivgdlpkidipp 798
psldkteseldgsngdqgskessakesagesgsveavtapdeggsadagemsm-------- 988
t----asqeldaekqgre--lddlkeegevvreieavfsrdemkrqghqqika-------- 1001
a----gtsdmdaiqqqq--laelkeeqeavreieavfkrdsekikrheil-s-------- 985
a----sstdidpiqqqq--laelkeeqeavreieavfnkg--kvtrrevl-s-------- 827
a----sstdidpiqqqq--laelkeeqeavreieavfnkg--kvtrrevl-s-------- 987

inffagnrpttadyhdeiilstaaptkvpvvvsagdddvagedpvkmeq----peqdaap 1115
inffagnrpttadyhdeiilstvapskvpvvvstqdddvagedpvkmeq----peqdaap 1114
inffagnrpttadyhdeiilstaaptkvpvvvstqdddvagedpvkmeq----qeqdaap 1114

khaysgkrrdsieymsdwfgdsdgstteekasg----gvknkpavgakgkrresiedvgs 854

———————————————————————————————————————————————————————————— 988
————————————————————————————————————— elre-------------------1005
------------------------------------- ehr--------mommom - 988

------------------------------------- ehr-------------------- 830
------------------------------------- ehr-------------——————- 990
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attgasvte----salqeegttirtaergtesdesvaaeqdeqeqatttktfteet---g 1168
attgasvte----salqeegttirtaergpesdesvaaeqdeqgeqvttaktfaeet---g 1167
attgasvte----salqeegttirtaergpesdesvaaeqddqeevttaktfaeet---g 1167
wfsnhnmlrpsfgqefeepsrrirrgs----- dgflgydm--nrqypfgkvrersesqgsa 907

———————— ssrmgddeqepes-----e-----a-----------------vdepsa--pp 1011
—————— mpaegtgdgenepde-----e-----eeyliiekeeveqytedsiveqes--sm 1047
---------- eiqdsttepee-----e-----eeyliieke--eqytedsinepes--sa 1024
---------- eiqdsttepee-----e-----deyliieke--eqytedsinepes--sa 866
---------- eiqdsttepee-----e-----deyliieke--eqytedsinepes--sa 1026

*

ttlasvvkteedse---a------------ edkdakped------------ ttsgvetdq1201

ttlasvvkpeedsv---veeg------- grgdddakped------------ ttsgvetdq 1205

ttlasvvkpeedsv---veeg------- grgeddakped------------ ttsgvetdq 1205
emfeditkhgetpgdkegth--sler------------------coccccemeo - 931

medeetget----ggedkvksdel----kteddsakndg---ngeettadqvnqgddeet 1060
tkeeeigkhqgrdsqesekkrkksaeeeieaa--iakvea------- aerkarlegasarq 1098
tkeeeigkhqgrdsqesekckrdsmegekgekadvgkmeg----- etatvveiiegdkvde 1079
tkeeeigkhqgrdsqgesekrkresledekeekadvgktddeaadgaaaavveliegekdea 926
tkeeeigkhqgrdsqesekrkresledekeekadvgktedeaadgaaaavveliegekdea 1086
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qd-------- krvttvtadeveddkegat-------- tastissd------ kggevskad
qd-------- krvttvvadevendkdgat-------- tvstissd------ kggevskad 1243
qd-------- krvttvvadeveddkeqat-------- tvstissd------ kqgevskad 1243
———————————————————————————— kglsralpiherkvlehrnssdallmkvinre 963
de-------- skeevveepciq---------- rqvspsaskipskqgps-v-elddikkvd 1100
de------mmmm seldvepeqskik------ a-evqdiiata 1123

ehpaeethqgedketilekeaiedvkeepkdteklsakhkqdie------ e-evqdiiasa

eeeep--kpedke----seeekvdaeeskepekmspkhkhele------ e-evqeiiasa
eeeep--kpevke----seeekvdaeeskepekmspkhkhdle------ e-evgeiiasa
-dgvttsssvted----------- tavsveqdeklegpapttartveadeetv-v-----
-dgvttsssvaad----------- tpvsveqdeklegpapttvrtveadeeaa-v----- 1285
-devttsssvaed----------- tpvsveqdekleqpapttvrtveadedta-v----- 1285
-hrishssahssaeklnne--------- skpgemask------ stsdptdeee----gkp

lasfnkdsaealfytlkkselengesgatkpeakven----gveenedddddvvvteepp
-kdiaksrteeqlakpaee----- elssptpeeklsk------ ktsdtkddqi----gap
-keiakskmetsmdglkte----- emssispdekvss----tkktsdtrdene----pep
-keiakskmetsmdglkte----- emssispddkiss----tkktsdtrdene----pep
-keiakskmetsmdglkte----- emssispddkiss----tkktsdtrdene----pep 1179

1239

1132
973
1133

1281
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1156
1167
1178
1019
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--eqeqdqpgssddqaeeddepssttvha------- dkpsaveedeegpaqeattaraie

--ageqdqpqgssddqaedddepssttvra------- dkpssveedeegpageatttrate

--ageqdgpqssddqaedddepssttvra------- dkpssveqdeegpaqgeattarvte
1045
srvsrv-spkrsftdnflesspitdevsksaegdgvadgdgveedenqqfnpmfa-----

[-------- Isstseasvva----aeisne------ sakgssnkdsveplgaanehstll

vdvlpv-nlgeslpe--------- ekfsatiesga-ttaptipederipldgikedlvie 1216
vgkehieppheshhe--------- ervsataesgatttaptlpederipldeikedlvie
vvkghieppheshhe--------- ervsatgesgatttaptlpederipldeikedlvie 1070

vvkghieppheshhe--------- ervsatgesgatttaptipederipldeikedlvie 1230

* . ok

tateqqesvpeietkrktigttvap-ttvseq------- gddlektetttqpaa-saaaa
tateqeesvteietkrktiqttvap-ttvseq------- gddlektetttqpaa-saaaa 1387
tateqeesvtefetkrktigttvap-ttvseq------- gddlektetttqpaa-saaaa 1387

1236
ekyv---------- keetkeaeaivvatvqtlpeaaplaidtilasatkdapkdanaeal

1246

—————————————————————————— asvrnkq----I-qdglhsrfsqdd---tskldn

1336
1336
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1229

1383

1266

1332
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delgee----eheeekltdepelteddvgesaapttsrptageeastqydhepetthkss 1439

delgee----eheevkltdepeltednagesaaattsrptvgeeastqydhepetthkps 1443
delqee----ehgevkltdepelteddaqesaaattsrptggeeastqydhvpdsthkps 1443
——————————————— kflskerlig----------------=cccccemmmeeoo—— 1055

strraamhrsmtermdlarqdtnyvd-Irkydpd----yveeedqgfdgyyignlk----- 1286

gelpdsgervipmkmtfeagqnlird-viktpdevadlpvheeadlglyekdsqdagaks 1325
ptvyeplerptpakmhfsaqgahmrd-vvktpdevadlpmheeadfeeysenkdkedeke
ptvyeplerptpakmhfnagqgphmrd-vvktpdevadlpvheeadfeeygedkdkddeke
ptvyeplerptpakmhfnaggphmrd-vvktpdevadlpvheeadfeeygedkdkddeke 1306

evhddeqpgttvssvtsekesdvpvavtvgaameqeddgdvsktteapaaqgsttaspnav
eahddegpgttvssvtsekesdvpvavtvqtameqgevdedvskateaaaahsttassnav 1503

eahddegpgttvssvtsekesdvpvavtvqaamegeddedvsktteataahsttassnav 1503

———————————————————————————————————————————————————————————— 1055

--h---kil---assvsvadsdy------ ydgeqg--aeg--------------------- 1309
ishk-eesa---ke------------ eketddekenkvgeie-------- Ig--depnkv 1359
rdtk-ekpe---avd-------- sagkketevkepektdkvi-------- vdksaesdkl 1345

rdtk-ekpv---tattaaaesaapaakketeekqpektekvt-------- tdksaesdkl1194

rdtk-ekpv---tattaaaesaapaakketeekqpektekvt-------- tdksaesdkl 1354

1305
1146

1499



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
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ddaiiyrvdeeednkpivkptleeevstshavgpthdevkpvedaakpgavdaqet---- 1555

ddaiiyrvdeeednkpivkptleeevstshavgpthdevkpvedaakpqavdaget---- 1559
ddaiiyrvdeeednkpivkptleeevstshavgpthdevkpvedaakpgavdaget---- 1559
———————————————————————————————————————————————————————————— 1055
----smd------- dnnvgtaletiastd----- test-lpsqttiganrgflkrgsgnt 1352
dishvll------- kesvgevaekvwvie----- ttve-kkgeeiveattvitgen---- 1402
cdtvkdi------- kgevqeviekvai-d----- tmve-kpp--kldtqqpsa-kd---- 1384
cdtvkda-------- gevgeviekiek-d----- tkve-kpp--klepgtspakea---- 1233
cdtvkda-------- gevqeviekiek-d----- tkve-kpp--klepqtspakea---- 1393

dddnlispvggepehdggfhfpgeddeeqeepifkptiddteghaavplpaeip----- q

dddnlispvggepeqdggfhfpgeddeeqeepifkptiddteghaavplpaeip-----q 1614
dddnlispvggepeqdggfhfpgeddeeqeepifkptiddteghaavplpaeip----- q 1614
———————————————————————————————————————————————————————————— 1055
ssnipyasfgnnaingslddfiere----- eq----- mkeaeagaastigrsyrrfrtnk 1402
————————————— gedlmeqvk--------------smeeeeeeeeeeeeeeeooodk 1413
------------- ghde--------mmmmmm e 1388
------------- avde----------mm oo 1237

————————————— avde-----------mmmmm oo 1397

1610
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1665
1669
1669

etvplepvdqi-keqedaeqrttpraegetmapitskpelpeqere----rvtpairdde
etvplepvdqi-keqedaeqgttpraeqetmapstskpelpegere----rvtpairdde
etvplepvdqi-kegedaeqgttpraeqetmapstskpelpeqgere----rvtpairdde

kkllrdyhstmqtfted-------------- gstesledypssvigikldrkgpeesdns 1448
1468
1428

eeheqgkiesgiitekeakksastpee--ketsditsddelpagladp---ttvppksakd
advlkdlesqiisse-------- pei--kkgpetk------- gleqt---pegppvvadd
1276
1436

aavlkdlesqiiske-------- pev--kaektva------- stvaa---p-veqleddd
aavlkdlesqiiske-------- pev--kaektva------- stvaa---p-vegleddd

gedneieadigsvavpekkpesvpmydeieeteqqt-vaptkgepvpttvageqese---
gedneieadigpvavpekkpepvpmydeieeteqqt-vaptkqepvpttvagegese--- 1725
gkdneieadigpvavpekkpepvpmydeieeteqqt-vaptkgepvpttvageqesk--- 1725

———————————————————————————————————————————————————————————— 1055
fedarse------------ nrrrpmysinidey----dtaarr------ mtl--trgvam 1484
redtgsi------------ es-pptieeaievevgakgeagkpvpapeeaikteksplas 1515
eedkksy------------ he----------- evivakkvepkvpvpetsildeiwgapq 1465
eddkksv------------ he----------- evivptkvdpkvpap--svlideiwaapd 1311

1721
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---vgpttetagkdevspv--eqdkpeadiepegpapvt--qsspvd--------- ttpa 1765
---vgptteaagtdevspv--eqdkpeadsepeqpapvt--gsspvd--------- ttpa 1769
---vqptteaagndevspv--eqdkpeadsepeqpapvt--qsspvd--------- ttpa 1769
———————————————————————————————————————————————————————————— 1055
grnstpeedsgksdnasgekksasepasnlaitegtprtssdlssee--------- kkss 1535

ketsrpesatgsvk------------------- edteqtkskkspvpsrpeseakdkksp 1556

kaeekleelkqiid------------------- dkakettsdlvav----------- kde 1495
kaeekleelkqiid------------------- geakkttselvai----------- kde 1341
kaeekleelkqiid------------------- geakkttselvai----------- kde 1501

mvqdieqeqdegehdtepeqvhsddihsttvrva----- aadsaed------ eehdeehl 1814
ivqdiegeqdegehgtepeqvhsddihsttvrva----- vadsaed------ eehgeehl 1818
ivqdiegeqdegehdtepeqvhsddihsttvrva----- vadsaed------ eehdeehl 1818

———————————————————————————————————————————————————————————— 1055
tssdekenkdns--sskssgggkdsa-ces---------------------- astln--- 1567
fasgeasrpesvaesvkdeagkaesr-resiakthkdessldkakeqges--rreslaesi 1613
mfkelvdrkeevmdkvkqeiidtdkkaketva------- elakaaenvtvqaaeavakei 1548
mvkeiverkeevidvvkaevadvdgkitetvt------- elgksvdg----aagellegl 1390

mvkeiverkeevidvvkaevadvdgkitetvt------- elgksvdq----aagellegl 1550
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Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

ittpaavqaeqdekqqt-t--------------- paiassdsevtaveeeqsevgh----
nttpaavqaeqdekeqt-t--------------- paiassdsdvtpveeehpevgh----
ittpaavgaeqdekqqt-t--------------- paiaasdsdvtqveeehpdvgh----
———————————————————————————————————————————————————————————— 1055
Tk 1571
kp------------ esgideksal-------- askeasrpesv-tdkskepsrresiaes 1652

vakvdavgedlhkktgqgvdekvasevdkiktsveqaaikaesvltsietekkeleklatd
ttkadavsadlqgkaqglddkvaanvdvvktevekaaakadevlttiaaekkeieglakd
atkadavsadlqgkaqqlddkvaanvdvvktevekaaakadevlttiatekkeieglakd

——————————————————————————————— adkvdedeepedd--------vpwvttpq 1875
——————————————————————————————— adkvgedeepedd--------vpvattpg 1879
——————————————————————————————— adkvgedeepedd--------vpvattpq 1879
———————————————————————————————————————————————————————————— 1055
———————————————————————————————————————————————————————————— 1571

Ikaestkdeksappskeasrpgsvve---svkdetekskepsrresiaesakppiefrev

lkgevs--------------- ggidatkkqlddelnkave----- gvgekaksgis----1644
ikeeva--------------- eklvetkggledelnktle----- kttdkakggis---- 1486

ikeeva--------------- eklvetkggledelnktle----- kttdkakggis---- 1646

1854
1858
1858

1608
1450
1610

1709



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

vfvkpvstddegqqveqveqd------------ sesdvqgsvseh-----------------
vfvkpvrtddeqqveqveqd------------ seldaqgsvseh----------------- 1910
vfvkpvstddeqqveqveqd------------ sesdaqsvseh----------------- 1910
———————————————————————————————————————————————————————————— 1055
———————————————————————————————————————————————————————————— 1571

srpesvidgikdesakpesrrdsplaskeasrpesvliesvkdepiksteksrresvaesf
sffggitesiktgiekvadkvetklkdkt-eqvetrlgevtdkieelkgkepveevc---
sffggiadgikseiekiadkmetkikdkt-dqvetklgkvtekieelngkgaeeevs---
sffggiadgikseiekiadkmetkikdkt-dqgvetklgkvtekieelnekgqveeevs--- 1702

——————————————————————— attpaaifddseqtttadvaddsktvapvateqqtta 1943
——————————————————————— attgaatfddseqtttadvaddnktvapvateqqtta 1947

——————————————————————— attqaatfddseqtttadvaddsktvapvateqqtta 1947
———————————————————————————————————————————————————————————— 1055
————————————————————— sasmdvgklfiargrtmpvgiett---------vmra-- 1599

kadstkdekspltskdisrpesavenvmdavgsaersqpesvtas--------- rdvsrp
--------- vkkevttvpepseqtigfegsfgy-ertftq-------------------- 1730
--------- gpa--------epeqtgfdapfgy-ertftq-------------------- 1564
————————— gpa--------epeqtgfdapfgy-ertftq-------------------- 1724

1769
1700
1542

1820



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

aplqdgekedsekpvfsddasapaad--------- ddesqgeegteqqtdkppkvpvaqgaa 1994
apvqdgekedsekpvfsddasapaad--------- ddesgeegteqqtdtppkvpvagaa 1998
apvqdgekedsekpvfsddasapaad--------- ddesgeegseqqthtpskvpvagaa 1998
———————————————————————————————————————————————————————————— 1055
————————————————————————————— gpkhl---------mmmmmeee----- 1604
esvaesekddtdkpesvvesvipasdvve---------- iekgaadk------------- 1857
-elrethittldspvtdvdkvvdmkssvnipghidedkeleeleskq------------- 1776
-elrethittldspvseadkmaelksavsipghidedkeleeietgn------------- 1610
-elrethittldspvseadkmaelksavsipghidedkeleeietgn------------- 1770

ddvsedsmyptepvpatnvadvteaviqdsqegeqvehdddeqqtrttippqvtqdekyq 2054
ndvseetmyptepvpatnvadvteavmkdsqeddqvehdddeqqtrttippqvtgdekyq 2058
ddvsedsmyptepvpatnvtdvteavliqgdsqedeqvehdddeqqtrttippgvtqdekyq 2058

———————————————————————————————————————————————————————————— 1055
———————————————————————————————————————————————————————————— 1604
----ekgvfvsle---igkpdspsevisrp--gpvves--------- vkpesr--resst 1897
----magsyviee---vkystfeeanlreikeeeeedr--------- vtppgkddkksss 1820

----msgsymiee---vkyssfedanlrdikeeeeedr--------- tsppgkdekksft 1654

----msgsymiee---vkyssfedanlrdikeeeeedr--------- tsppgkdekksft 1814



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

gf----dp 1698

evefepeqdkqgttaapgaveeqdghttlpstvtsasldeevepeadkeed
evefepeqekqttaapgaveeqdqghttlpstvssasldeevepeadkeed
evefepegekgttaapgaveehdghttlpstlssasldeevkpeadkeed

2077

1953
1864

2127
2131
2131

2001



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

tmgekvhittarvpamesddkhedqpeadlpepsigvade----- eds------------
tmdekvhvttarvpatetddkhedqgpeadlsepsigdade----- eds------------
tmdekvhvttarvpametddkhedqpeadlpepsigdade----- dds------------

———————————————————————————————————————————————————————————— 1616

————————— Ikelsrpes-------ttqskeagsikdeksplaseeasrpasvaesvkde 2045
vicpdgtitfsktatpep------- pisgkttpeikvdedave----------------- 1936
vicppgtitfskattpep------- ptsgkttpeikvdee-------------------- 1767
vicppgtitfskattpep------- ptsgkttpeikvdee-------------------- 1927
—————— ysttfatpertglddaeqd------------------------——----—-kkp 2192
—————— ysttfatpertglddaeqa-------------------------—----—-tkp 2196
—————— ysttfatpertglddaeqd-----------------------------—-tkp 2196

———————————————————————————————————————————————————————————— 1055

———————————————————————————————————————————————————————————— 1616

2100
1984



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

veketadsnttvgppspmy---desiepeadsqghkdap----------------------
vekemaesnttvqppspvy---desiepeadsqhkdap----------------------

veketaesnttvgppspvy---deaiepeadsghkdap---------------------- 2231
———————————————————————————————————————————————————————————— 1055
———————————————————————————————————————————————————————————— 1616
Ipskeasrpa--sv-------- aesikdeaekskeesrresva----------- eksplp 2139

Ipekvvieak--ktpekitedrkesiaeqyaq-iddsrresaistfserdytkdessild 2041
Ipeksadakk--tpekkiieerkesiadqydr-iddsrresaistfserdytkdessfvd 1869

Ipeksadakk--tpekkiieerkesiadqydr-iddsrresaistfserdytkdessfvd 2029
——————— §------------------------stalpvt------taaaleedevqdndk 2250
——————— §--------------------——--stalpvt------taapleedevqdndk =~ 2254
——————— §---------------------——-stalpvt------taapleedevqdndk = 2254
———————————————————————————————————————————————————————————— 1055
———————————————————————————————————————————————————————————— 1616
skeasrpasvaesikdeaekskeesrresvaeksplpskeasrpasvaesikdeaekske
erdssrahsisshisdlke-------------------- dvadvksvteflkesdkggev 2081
erdssrahsisshisdlke-------------------- daadvksvaeflketdekqde 1909
erdssrahsisshisdlke-------------------- daadvksvaeflketdekqde 2069

2199



Anopheles merus; XP_041782981.1 dgkstt--vqpaliseedagpsttaasveaeper--dipsegtvvgda------ qdeeqt 2300

Anopheles arabiensis; XP_040172246.1 dgkatt--vqpaliseedsqgpsttaasvggeper--dlpsegtvvsda------ qdeeqt 2304
Anopheles coluzzii; XP_040218532.1 dgkatt--vqpaliseedrgpsttaasvgaeper--dlpsegtvvsda------ qdeeqt 2304
Anopheles darlingi; ETN65512.1  mmmmmmm oo 1055

Aedes albopictus; XP_029723621.1 s 1616

Drosophila melanogaster; ABW09325.1 esrresvaeksplpskeasrpasvaesikdeaekskeesrresvaeksp------- Ip-s 2251
Aedes aegypti; XP_021710788.1 ftepekqkdsltkkseelsspesitsq--------- ktvseksvaaeavimkseekipge 2132
Culex quinquefasciatus; EDS38616.1 vg------ kattkkadelsspdsvtsq--------- ktvseksvadkpltdddka----- 1949

Culex pipiens pallens; XP_039443854.1 vg------ katmkkadelsspdsvtsq--------- ktvseksvadkpltdddka----- 2109
Anopheles merus; XP_041782981.1 deattaasvsesd--------- ekvgptvssttglpvafdave----vgatseeehddae 2347
Anopheles arabiensis; XP_040172246.1 deattpasvpesd--------- ekvgptvssttglpvafdave----vgatseeehddae 2351
Anopheles coluzzii; XP_040218532.1 deattpaslpesd--------- ekvgptvssttglpvafdave----vgatseeehddae 2351
Anopheles darlingi; ETN65512.1 e 1055

Aedes albopictus; XP_029723621.1 s 1616

Drosophila melanogaster; ABW09325.1 keasrpasvaesikdeaekskeesrresvaeksplp----- skeasrpasvaesikdeae 2306
Aedes aegypti; XP_021710788.1 tgssrpesaashi---------------- sskspldnvstspveisgpesa--------- 2167

Culex quinquefasciatus; EDS38616.1 --askpesvadek---------------- tts--ieakleaekeasrpasaase------ 1983

Culex pipiens pallens; XP_039443854.1 --askpesvadek---------------- tts--ieakleaekeasrpasaase------ 2143



Anopheles merus; XP_041782981.1 gpgt----ddinad-desseeaeslaavttprap--------------- ekvsttaepas 2387

Anopheles arabiensis; XP_040172246.1 gpqt----ddinad-desseeaeslaavttprap--------------- ekvsttaepas 2391
Anopheles coluzzii; XP_040218532.1 gpqt----ddinad-desseeaeslaavttprap--------------- ekvsttaepas 2391
Anopheles darlingi; ETN65512.1 oo 1055

Aedes albopictus; XP_029723621.1 s 1616

Drosophila melanogaster; ABW09325.1 kskeetrresvaeksplpskeasrpasvaesikdeaekskeesrresaae------- ksp 2359
Aedes aegypti; XP_021710788.1  —mmmemmeeeeeeeee iptekspivdtksdtntcekieakeqsrsesaasekm------ e 2205

Culex quinquefasciatus; EDS38616.1 ~ —-----mmmmmmom- kapseksvekeaate-ksptaeaskepsrpesaashvsekaasek 2027
Culex pipiens pallens; XP_039443854.1  -----------mm- kapseksvtaeavk---adekeaskepsrpesaashvsekaasek 2185
Anopheles merus; XP_041782981.1 tpvkevsaeeltpkpe-vyttvaaesdsqvteqp------------- ttvqqeaeqtste 2433
Anopheles arabiensis; XP_040172246.1 ipvkevsaeeltpkpe-vyttvaaesdsqvteqp------------- ttvqgeaeqtste 2437
Anopheles coluzzii; XP_040218532.1 tpvkevsaeeltpkpe-vyttvaaesdsqvteqp------------- ttvqgqeaeqtste 2437
Anopheles darlingi; ETN65512.1  memmmmm oo 1055

Aedes albopictus; XP_029723621.1 s 1616

Drosophila melanogaster; ABW09325.1 Ipskeas------ rpasvaesvkdeadkskeesrresmaesgkaqsikgdgsplkevsrp 2413
Aedes aegypti; XP_021710788.1 dgakeip------ rpesvvsnvsekvpsdni---------------- e-gqqdskgssrp 2242
Culex quinquefasciatus; EDS38616.1 idvkeas------ rpesvashvsekaaseks---------------- a-tlekpeessrp 2064

Culex pipiens pallens; XP_039443854.1 idvkeas------ rpesvashvsekaaseks---------------- a-tlekpeessrp 2222



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

vt---aahadttttskpsqdeigttaaavdvinrde---eghhseapeevvsqep---a- 2483
vt---aahadttttskpagdeiqgttaaavdvinrde---eqghseapeevvsqep---a- 2487
vt---aahadttttskpsqdeiqttaaavdvinrde---eghhseapeevvsgep---a- 2487

esvaesvkddpvkskepsrresvagsvtadsarddgspleskgasrpesvvdsvkdeaek 2473
esvasykgegavddkepsqpetilscgdvsatkadikpedikevsrpesvasvvnekddt 2302

asaasqaseka----------------------- asekaeakeasrsesvashvsekaas 2101
asaasqaseka----------------------- asekaeakeasrsesvashvsekaas 2259
———————————————— vtttstaattagqpvaa-------etdgpvressqpatttgedla 2520
———————————————— vtttstaattagpvaa-------etdgpvressqpatttgedla 2524
———————————————— vtttstaattagpvaa-------etdgpvressqpatttgedla 2524
———————————————————————————————————————————————————————————— 1055
———————————————————————————————————————————————————————————— 1616
gesrresktesvippkakddkspkevligpvsm-tetiredadqpmkpsqgaes--rresia 2530
ekkaatks-e----------- sp--ashptsietektsaetkessrpesvas--1---vs 2343
eksvsek----------mmmmmmeo aaveqgaesktdepsrpesaas--h---vs 2132

eksvsek----------mmmmmmaeaon aaveqaesktdepsrpesaas--h---vs 2290



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

sstvaapvaaqddkldekvdeq----- avvpavpekpqpvsddseeqqeavkptftede-

sstvaapvaahddkldekvdeq----- avvpavpekpqgpvsddseeqqeavkptftede-
sstvaapvaaqddkldekvdeq----- avvpavpekpqpvsddseeqqeavkptftede-

ek------- alpektdd-------cmmmm e 2353
ek------- aveskltteqqsrpdsaashvseketap-------- kep--srlesaasqv 2175
ek------- aveskltteqqsrpdsaashvseketap-------- kep--srpesaasqv 2333
-hddqqgkvgepevvgvsees------------------oo--- sssspakptqgpetv

-hddqqgkvpepevvgvsees-----------------oooommmv sspakptggpetv
-hddggkvgepevvgvsees-----------------mooomm- sslakptqqpetv 2610
———————————————————————————————————————————————————————————— 1055
———————————————————————————————————————————————————————————— 1616
avtseksvsrplsvasdheaavaied----------------- dakssispkdksrpgfv

----skevsrpesaashisdklvsegketipsekvetkespraesvasqetkehsrpesv
aekvdvkvsrpesaashvsektsadk--------------------- Isepkeasrpasa 2214

aekvdvkvsrpesaashvsektsadk--------------------- Isepkeasrpasa 2372

2578
2578

2588

2608
2610

2631
2409



Anopheles merus; XP_041782981.1 gpsygapgqhydtgyghmpphyppssyeddygeeedpaafgpgtcryggklyvsaqqipr 2668

Anopheles arabiensis; XP_040172246.1 gpsygapgqhydtgyghmpphyppssyeddygeeedpaafgpgtcryggklyvsaqqipr 2670
Anopheles coluzzii; XP_040218532.1 gpsygapgghydtgyghmpphyppssyeddygeeedpaafgpgtcryggklyvsaqqipr 2670
Anopheles darlingi; ETN65512.1  mmmmmmm oo 1055

Aedes albopictus; XP_029723621.1 s 1616

Drosophila melanogaster; ABW09325.1 aetvsspieeatmefskievve------------ ksslals-lgqggsggklgtdsspvdv 2678
Aedes aegypti; XP_021710788.1 Isqks--------------mmmmmmmmmmmee - dk----pd------- n-------- 2419

Culex quinquefasciatus; EDS38616.1 Isdka--------------------mmmmmooo- as----dksaesgkve-------- 2231

Culex pipiens pallens; XP_039443854.1 Isdka---------------mmmmmmmmmmoo - as----dksvesgkve-------- 2389

Anopheles merus; XP_041782981.1 ddpcdfcfcfrsdiiclqgscpppisgcneepiagfccpryecpvsmatvinvtt----- 2723
Anopheles arabiensis; XP_040172246.1 ddpcdfcfcfrsdiiclqgscpppisgcneepiagfccpryecpvsmatvinvtt----- 2725

Anopheles coluzzii; XP_040218532.1 ddpcdfcfcfrsdiiclqgscpppisgcneepiagfccpryecpvsmatvinvtt----- 2725

Anopheles darlingi; ETN65512.1  cmmmmmm oo 1055

Aedes albopictus; XP_029723621.1 s 1616

Drosophila melanogaster; ABW09325.1 -aegdfshavas----vs-t---------------- vtptltkpaelagigaaktvsspl 2716

Aedes aegypti; XP_021710788.1 s 2419

Culex quinquefasciatus; EDS38616.1 ~ —mmmmmmmmmmmmm oo 2231

Culex pipiens pallens; XP_039443854.1  —--mmmmmmmmm e 2389



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

stttttttipphflshaykghvgkrgcqgiqgkp--ynvgetvasasgpcmrctcggdgg-
stttttttipphflshaykghvgkrgcqiggkp--ynvgetvasasgpcmrctcggdgq-
stttttttipphflshaykghvgkrgcqiggkp--ynvgetvasasgpcmrctcggdgq-

dealrtpsapehisrads----- paecaseeiasqdkspqgvlkessrpawvaeskddaaq
------------------------------------- kgeamkgssrpesvasdvgeki- 2441
2253
2411

------------------------------------- adkdvkeasrpesaasvvgdke-

------------------------------------- adkdvkeasrpesaasvigdke-

Ikssvedlrspvasteisrpasagetasspieeapkdfaefeqaeka--vipltielkgn

2469
------------- ekepsrpv----------saapsekldvkeasrpesaashtsekdda 2290
2446

------------- tsee-------------------kseeikdgsrpesvasqivettsh

————————————— ekepsrpv----------saapsekldvkeasrpesaashtsekd--

2780
2782
2782

2771

2803

2829



Anopheles merus; XP_041782981.1  —ommmmmmmm oo [--mmmmmmmmme 2804

Anopheles arabiensis; XP_040172246.1 = —=——-mmmmmmmm oo [ommmmmmmmmmeen 2806

Anopheles coluzzii; XP_040218532.1  =mmmmmmmmmmmm oo [mmmmmmmmmee- 2806

Anopheles darlingi; ETN65512.1  mmmmmmm e 1055

Aedes albopictus; XP_029723621.1 = smmmmmmmmm e 1616

Drosophila melanogaster; ABW09325.1 Iptlsspvdvahgdfpqtstptssptvasvqp-aelskvdiekta----- sspideapks 2883
Aedes aegypti; XP_021710788.1  smmmmm rvakdvdekgtarsesvashvseksst 2496
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———————————————————————————————————————————————————————————— 1055
———————————————————————————————————————————————————————————— 1616

ksgpisieekdkiegsekaglrqgiltssrpesvasq------------------- pesv 4453

ks-pvgseakes------------- - 3629
skspapveakev------------- keasrpesvvshvsekdtkpgeeskdtkesrpesv

skspapveakev------------- keasrpesvvshvsekdtksqeeskdtkesrpesv 3652

3617
3495
3605

3542



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

———————————————————————————————————— 2806
———————————————————————————————————————————————————————————— 2808
———————————————————————————————————————————————————————————— 2808
———————————————————————————————————————————————————————————— 1055
———————————————————————————————————————————————————————————— 1616

pspsqgsaashehkevelseshkaekssrpesvasqvsekdmkts---------- rpasst

-tl-mm e nekdts--------------mmmoeeon rptsaa 3643
ashvs---ekdskspapveskevkdas-----------------nmmmmmouo- rpesva 3572

ashvs---ekdskspaavestvakeasrpesvashvsekdtksgeeskdtktesrpesva

———————————————————————————————————— 2806
———————————————————————————————————————————————————————————— 2808
———————————————————————————————————————————————————————————— 2808
———————————————————————————————————————————————————————————— 1055
———————————————————————————————————————————————————————————— 1616

sqfstkegdeettes----lIhslttt--etvetk-------- gmeekssfesvstsvtk 4549

shasdksgatea------- kmes--------mmmmmmmm e 3659

shvsekdskssagddtkdtkaqgsrpesaashvsekdskspadkpkseesrpesaishv--
shvsekdskssaqddtkdtkagsrpesaashvsekdskspadkpkseasrpesaashv--

4503

3709

3630
3767



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

4598

----rresatqeerps--salsdhadnageekifmkesrskslsavmsstpqrigfegsa

stvlssgstvqlreestseslss------- slkvedssrreslssllaek---ggiat-n

----seksvdgsrres--aalsdhed--eaekvvmketrskslsavmatttqrsgfegsa

----seksvdqsrres--aalsdhed--eaekvvmketrskslsavmatttgrsgfegsa 3819

ts-lkedtsasasqleellvgseecsse---sivseigtsiagksnkeikda----- ret 4649
Igvleesaatsrddlhilktpresitkieemaftekkqtftasktgmslfgpsqfpteer 3773
Igvleetmvtsrddlhviktpresitkieplse------ kieskagmslfgaeqgfpadgk 3736
Igvleetmvtsrddlhvlktpresitkieplse------ kieskagmslfgaeqfpadgk 3873

3713
3682



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

———————————————————————————————————— 2806
———————————————————————————————————————————————————————————— 2808
———————————————————————————————————————————————————————————— 2808
———————————————————————————————————————————————————————————— 1055
———————————————————————————————————————————————————————————— 1616

kvtsqgftttts---s-------- atkddslketvaeflatekivsakeafsteatksadd 4698

keaegfpiagaehespdqtdtiipgvdqllketassmkeiekmsss--------------
ketngfpvvglehespdetdsiipgvdvllketvssmkeiekmsts-------------- 3782

ketngfpvvglehespdetdsiipgvdvllketvssmkeiekmsts-------------- 3919

———————————————————————————————————— 2806
———————————————————————————————————————————————————————————— 2808
———————————————————————————————————————————————————————————— 2808
———————————————————————————————————————————————————————————— 1055
———————————————————————————————————————————————————————————— 1616

clkkttasavsstsasqralfvgtdesrreslisg-asesrlt--hsdpedeepaddvde

-------- vi---------tmigttekkdesikqesk-sstlafplldsgkstpmsge-- 3859
-------- vi---------smiktsekkdetvkieeksastlsfplldsgkstpmstd-- 3823

———————— vi---------smiktsekkdetvkieeksastlsfplldsgkstpmstd-- 3960

3819

4755



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

rssvkesrsksiatimmtsiykpsedmepisklveeehehveelagevtstsktttligs 4815
------- kdksqt--------------ssikstsphdkdslegss-----a-sIntfiek 3892
------- kdksqa--------------ssiksvsphekdsldgss-----a-sintfiek 3856
------- kdksqa--------------ssiksvsphekdsldgss-----a-sIntfiek 3993

---------- 2806

seqsstttsstsktgasrvesititgmd--qqtsqsqgdpadrktpptapvspgvkamss 4873
dslse-stskqvtikmsaveeiadlksmttstkvectellggsktpptapispnvakedc 3951
dslse-sttkhvtikmstveeigct-tvttgskaegsellggaktpptapispnvvredf 3914
dslse-sttkhvtikmstveeigct-tvttgskaegsellggaktpptapispnvvredf 4051



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

tg--------- sagsvigagagavaaggkcessaasivsssgpmsp--kdisgksspgal 4922

tlgghiestvtsisattgtss---sqgivkqq-k---edvsgistpkesvpsgksspglm 4004
slghqglessststtttitsssqqqglvggskqq-k---edvsgistpkesvpsgksspglm 3970
slghglessststtttitsssqqqlvggikgg-k---edvsgistpkesvpsgksspglm 4107

tse-----sgsiptplgreshtdtpesspkptspfprvskdelkslem----------- q 4966

svhtgstdsasksinlghssgietsesspkptspfpklldtl-ktdevktssgmstpdmt 4063

svhtgstdsasksinlghssgietsesspkptspfpkvvdtl-ktdevktssgmstpdmt 4029
svhtgstdsasksinlghssgietsesspkptspfpkvvdtl-ktdevktssgmstpdmt4166



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

hhsgegmlagaaaaagaecegdipelhelrglecttalsgstdkiitttittvtkvisad
rtstpdmvdsgie-------- ripedt---------- keevkqdvitttttttkryiikd 4105
rtstpdmvdsqie-------- rvpedk---------- agggesvtttttttttkryivkd 4071
rtstpdmvdsqie-------- rvpedk---------- agggesvtttttttttkryivkd 4208

------------------------------------ 2806

gkeivtegktv--tttd---------------------- ssepdsekvv----vttt--- 5055
gekievgstvktevsgdskkddtssagesmststtttttttkvvkeaiktpinltlatte 4165
gekievgstvktevatdtkkddas---esmstssvttittgkptkevvktpgiltlsste 4128
gekievgstvktevatdtkkddas---esmstssvttittgkptkevvktpgiltlsste 4265

5026



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

-rtts--eserdgllp------- kevallrglyrastpgse---ddedlligsprsatsy 5102

drsltedydekdvmsprsdissgqasrivagwhdedvpgspmsvtsgaplspstkytydy 4225

drsfaedfdekeamsprsdissgqasrivagwhdedvpgspmsvtsqaplspstkytydy
drsfaedfdekeamsprsdissgqgasrivagwhdedvpgspmsvtsqaplspstkytydy

elghsssgvskrsdldadgdesqddippqgygseehstarsillprtadpmatsfygalpd
dlghsssgvskksdiei--ddsqdeippqgygsdevksaitiasatkpdpmstsfygqlpd
dlghsssgvskksdiei--ddsqdeippqgygsdevksaitiasaykpdpmstsfygqlpd
dlghsssgvskksdiei--ddsqdeippqgygsdevksaitiasaykpdpmstsfygqlpd

4188
4325

5162
4283
4246
4383



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

sfdvwmkp----- stepipiqga------------- psgdsqgssesvesssqtwaghkfl 5204
vsdtavttsvtstksvpipit--tgkaftktymeyassgdssvdsshihk---sadrkyl4338

isdstpv-gitasksvpipisapgkaafaktymeyassgessvdsshghhktissdrkyl 4305
isdstpv-gttasksvpipisapgkaafaktymeyassgessvdsshghhktissdrkyl 4442

———————————————————————————————————— 2806
———————————————————————————————————————————————————————————— 2808
———————————————————————————————————————————————————————————— 2808
———————————————————————————————————————————————————————————— 1055
———————————————————————————————————————————————————————————— 1616

dgadkdfgraleehvqargaevmssvtakysyspsk--------- aeemeqjivsgtaerq 5255

deadldfekaftksdkv---dlmtqg---smhfssekefmaattttssamttvadsskkel ~ 4392
deadmdfektfak---a---dImtt---smhfssekefmaat-------- tiadsskkel4348

deadmdfektfak---a---dImtt---smhfssekefmaat-------- tiadsskkel 4485



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

rfplsdvqrarvaesgfatvgsvasqgqqgqqekggeveqavptttavtasttatasstgal
df---------- tasglpttisasqaqttlttt-agss----- ttattsgstsqqsqsdk 4436
df---------- tasglpstattsttagsttqq-ssssssstsasttvttsttassstsq 4397

pkdrleewgkplglpspaplpveggadirttpkkerrlvatktrinneknlrrrsespnk
dkdplaswgkplglpspaplnd---enmkttpkrerkmilsktklnneknlrkrsespik
pqdplaswgkplglpspaplnd---dn-kttpkkerrtlisktkinneknlrkrsespik 4453
pqdplaswgkplglpspapind---dn-kttpkkerrtlisktkinneknlrkrsespik 4584

5315

5375
4493



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1

Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

agkk--papvyvdltyvphngnsyyahvdffkrvraryyvfsgtepsrqvydalleakgt 5433

sakr--papvyvdlsyvphhgnsyyanveffkrvraryyvfsgtepsrevynalleakqt 4551

gakktptapvyvdlsyvphhgnsyyanveffkrvraryyvfsgtepsrevynalleakqt 4513
gakktptapvyvdlsyvphhgnsyyanveffkrvraryyvfsgtepsrevynalleakqt 4644

wedkelevtiiptydtdvigywvaeneellakhridlspsasrctinlgdhetscsayrl 5493

wedkelevtiiptydtdvigywvsenedllakyhidlspsaarctinlgdhetscsayrl 4611
wedkdlevtiiptydtdvigywvsenedllakyhidlspsaarctiniqdhetscsayrl 4573
wedkdlevtiiptydtdvlgywvsenedllakyhidlspsaarctinlgdhetscsayrl 4704



Anopheles merus; XP_041782981.1
Anopheles arabiensis; XP_040172246.1
Anopheles coluzzii; XP_040218532.1
Anopheles darlingi; ETN65512.1
Aedes albopictus; XP_029723621.1
Drosophila melanogaster; ABW09325.1
Aedes aegypti; XP_021710788.1

Culex quinquefasciatus; EDS38616.1
Culex pipiens pallens; XP_039443854.1

-- 2806

-- 2808
-- 2808
-- 1055
-- 1616
ef 5495
ef 4613
ef 4575
ef 4706
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Percent Identity Matrix for futsch = < < < = Q < © o
Anopheles merus; XP_041782981.1 100.00 95.04 95.18 16.82 17.21 19.97 19.93 21.07 21.14
Anopheles arabiensis; XP_040172246.1 95.04 100.00 96.76 17.03 16.72 19.36 19.19 20.49 20.59
Anopheles coluzzii; XP_040218532.1 95.18 96.76 100.00 16.77 16.56 19.11 19.25 20.21 20.32
Anopheles darlingi; ETN65512.1 16.82 17.03 16.77 100.00 16.02 19.70 20.41 21.84 22.30
Aedes albopictus; XP_029723621.1 17.21 16.72 16.56 16.02 100.00 20.15 19.78 19.60 19.48
Drosophila melanogaster; ABW09325.1 19.97 19.36 19.11 19.70 20.15 100.00 39.18 40.49 41.10
Aedes aegypti; XP_021710788.1 19.93 19.19 19.25 20.41 19.78 39.18 100.00 69.14 69.23
Culex quinquefasciatus; EDS38616.1 21.07 20.49 20.21 21.84 19.60 40.49 69.14 100.00 98.50
Culex pipiens pallens; XP_039443854.1 21.14 20.59 20.32 22.30 19.48 41.10 69.23 98.50 100.00



51.4. Multiple sequence alignment for gephyrin (Gene 1D: 10243)

Homo sapiens; NP_001364448.1
Drosophila melanogaster; P39205.3
Culex quinquefasciatus; EDS42142.1
Culex pipiens pallens; XP_039440701.1
Anopheles arabiensis; XP_040156974.1
Anopheles darlingi; ETN60700.1

Homo sapiens; NP_001364448.1
Drosophila melanogaster; P39205.3
Culex quinquefasciatus; EDS42142.1
Culex pipiens pallens; XP_039440701.1
Anopheles arabiensis; XP_040156974.1
Anopheles darlingi; ETN60700.1

Homo sapiens; NP_001364448.1
Drosophila melanogaster; P39205.3
Culex quinquefasciatus; EDS42142.1
Culex pipiens pallens; XP_039440701.1
Anopheles arabiensis; XP_040156974.1
Anopheles darlingi; ETN60700.1

mategmiltnhdhqirvgvltvsdscfrnlaedrsginlkdlvgdpsliggtisaykivp
----------- Mesitfgvltisdtcwgepekdtsgpilrgliget--fantqvignivp 47
------------- Mmkfsvitvsdscsngtatdtsgphlvsivkek--ldatdvnylvvp 45

—————————————— mqtnditvsdscsngtatdtsgphlvslvkek--Idatdvnylvwp 44

——————————————— mfsvitvsdscaagkatdtsgphlvelikgs--lktdtvnyllip 43
——————————————— mfyvitisdscsageakdtsgpllvgliket--lktesvnyllvp 43

ekokkok * k% * *e o

deieeiketlidwcdekelnlilttggtgfaprdvtpekfptfpfcglgkgatkeviere

dekdiiggelrkwidreelrvilttggtgfaprdvtpe------------- atrglleke 94
deadvigklliygcdvlkvravfttggtgfalrdvtpe------------- atravitke 92
deadviqklliyqcdvlkvravfttggtgfaprdvtpe------------- atravltke 91
deedlikgsliyacdvlkvravfttggtgfaprdvtpe------------- atraiitke 90
derdlieksllyacdvlkvravfttggtgfaprdvtpe------------- atravitke 90

*k o ke K *

apgmalamimgsinvtplgmlsrpvcgirgktliinlpgskkgsqecfgfilpalphaid

cpqlsmyitlesikqtqyaalsrglcgiagntliinlpgsekavkecfqtisallphavh 154
apqltmamtltslektkfavisravcgvrektlivnfpgskkavdecfhsivnviphilg 152
apgltmamtltslektkfavisravcgvrektlivnfpgskkavdecfhsivnviphilg 151

apqltlamtlcslektkfavisravcgvrnktlvvnfpgskkavgecfgsivdviphlin - 150
apglslamtlirslektkfavisravcgirdrtlivnlpgskkavgecyesivdviphvin - 150

K oeee o o koo K *k%k k% kkeekekkkek *%. X% k% .

60

120

180



Homo sapiens; NP_001364448.1
Drosophila melanogaster; P39205.3
Culex quinquefasciatus; EDS42142.1
Culex pipiens pallens; XP_039440701.1
Anopheles arabiensis; XP_040156974.1
Anopheles darlingi; ETN60700.1

Homo sapiens; NP_001364448.1
Drosophila melanogaster; P39205.3
Culex quinquefasciatus; EDS42142.1
Culex pipiens pallens; XP_039440701.1
Anopheles arabiensis; XP_040156974.1
Anopheles darlingi; ETN60700.1

Homo sapiens; NP_001364448.1
Drosophila melanogaster; P39205.3
Culex quinquefasciatus; EDS42142.1
Culex pipiens pallens; XP_039440701.1
Anopheles arabiensis; XP_040156974.1
Anopheles darlingi; ETN60700.1

lIrd-aivkvkevhdeledlpspppplspppttsphkqgtedkgvqceeeeeekkdsgvas

ligd-dvslvrkthaevggsa---------------====----oommmm oo 174
Imad-eipkvkethrkigsge------------------------mmmmmmmo- 172
Imsd-eipkvkethrkigsge-----------------mmmmmmmmmmmmeeeeee 171
lInegeiervrethrkvqatgdgpvpq---------------=====-mmemeemmn 177
lIsdgeiesvrethrevqqg---ttnt-------------------------coooo-—- 174

e QK m e e e e e hicph 182
=GRV hvecph 180
1 hvcph 179
SR, VRS — hvcph 185
e m K mmmm e e hvcph 182

pkvgsrcsskenilrashsavditkvarrhrmspfpltsmdkafitvlemtpvigteiin

k----mmmmmm - tgtgtdsdrnspypmlpvgevisiifntvgktan---- 217
e R R tgkggd-drnspypmlevvdaleiimstiatgki---- 214
e e EE R tgkggd-drnspypmlevvdaleiimstiatgki---- 213
et L tgkggd-drnspfpmidvddalrkilttvpsvgt---- 219
Q---mmmm oo tgkgsdddrnspypmisvdealgkilatlpsiet---- 217
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Homo sapiens; NP_001364448.1
Drosophila melanogaster; P39205.3
Culex quinquefasciatus; EDS42142.1
Culex pipiens pallens; XP_039440701.1
Anopheles arabiensis; XP_040156974.1
Anopheles darlingi; ETN60700.1

Homo sapiens; NP_001364448.1
Drosophila melanogaster; P39205.3
Culex quinquefasciatus; EDS42142.1
Culex pipiens pallens; XP_039440701.1
Anopheles arabiensis; XP_040156974.1
Anopheles darlingi; ETN60700.1

Homo sapiens; NP_001364448.1
Drosophila melanogaster; P39205.3
Culex quinquefasciatus; EDS42142.1
Culex pipiens pallens; XP_039440701.1
Anopheles arabiensis; XP_040156974.1
Anopheles darlingi; ETN60700.1

yrdgmgrvlagdvyakdnlppfpasvkdgyavraadgpgdrfiigesqageqptqtvm-p

————— Inkillemnapvnippfrasikdgyamkstgfsgtkrvigciaagdspnsiplae

————— pr----kqgisrvnippfrasvkdgyalkssgdkgvkrvvgyvaagngiirdyfdi 265
————— pr----kqgisrvnippfrasvkdgyalkssgdkgvkrvwgyvaagngiirdyfdi 264
————— ar----kqlsrvnippfrasikdgyalksiggkgmkkvigyisagdaivgtnfti 270
----- tr----pgmsrvnippfrasikdgyalksiggkgmkkvigyiaagdaivrtnfti 268

kekkk kkokkkkke... ) . ek *%.

ggvmrvttgapipcgadavvqvedteliresddgteelevrilvqarpgqdirpighdik 478

decykintgaplpleadcvvgvedtkllgldkngqes-Ivdilvepgagldvrpvgydls

dgcykintgapvpdgadavigiedtklist-dndiek-iievisspspnldirsigsdir 323
dqcykintgapvpdgadavigiedtklist-dndiek-iievisspspnldirsigsdlr 322
decykintgapvpghadaiiqvedtklvsr-kndyes-iveilaepsasldirsigsdir 328
decykintgaplpehadaiigiedtklisr-endyer-mievltdpepsldvraigsdir 326
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rgecvlakgthmgpseigllatvgvtevevnkfpvvavmstgnellnpedd------- I
tndrifpaldpspvvvksllasvgnrlil--skpkvaivstgselcsprng------- It 382
mgedvfehrypldaagrsllasigetinv--gglriavistgdelvhpygdgaq--trti 379
mgedvfehrypldaaqrsllasigetinv--gglriavistgdelvhpygdgaq--tgti 378
mseevfqyrfpldacqgrallaavgekasv--vklkvaiistgdellhpydtsaaadassl 386
maeevfryrfpldasqrgmlasigekvsl--vklkvailstgdellhpydaipa--egs| 382
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Homo sapiens; NP_001364448.1
Drosophila melanogaster; P39205.3
Culex quinquefasciatus; EDS42142.1
Culex pipiens pallens; XP_039440701.1
Anopheles arabiensis; XP_040156974.1
Anopheles darlingi; ETN60700.1

Homo sapiens; NP_001364448.1
Drosophila melanogaster; P39205.3
Culex quinquefasciatus; EDS42142.1
Culex pipiens pallens; XP_039440701.1
Anopheles arabiensis; XP_040156974.1
Anopheles darlingi; ETN60700.1

Homo sapiens; NP_001364448.1
Drosophila melanogaster; P39205.3
Culex quinquefasciatus; EDS42142.1
Culex pipiens pallens; XP_039440701.1
Anopheles arabiensis; XP_040156974.1
Anopheles darlingi; ETN60700.1

pgkirdsnrstllatiqehgyptin----Igivgdnpddlinalnegisradviitsggv
pgkifdsnttmltellvyfgfncmh----tcvisdsfqrtkesllelfevvdfvicsggv 438
egkifdsnttmlvgmlrgfgfteeqclvsgivvhddygsirkgieiltgsvhailctggy 439
egkifdsnttmlvglirgfgfteeqclvsgivvhddygslrkgieiltgsvhailctggy 438
egkifdsnttmlvalvrgcgftedqceigqrvvkddfeslkaeiesltgavhiiictggv 446

egkiydsnttmlvalirgfgftedqceirqqvvkddfeslenavasltgsmhviictggv
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smgekdylkgvldidlhagihfgrvfmkpglpttfatididgvrkiifalpgnpvsavvt
smgdkdfvksvle-dlgfrihcgrvnikpgkpmtfasrkd----kyffglpgnpvsafvt
smgdkdfvkpvlk-dlgydlkfgrvnmkpgkpftfaskdi----trffglpgnpvsafvt
smgdkdfvkpvlk-digydlkfgrvnvkpgkpftfaskdi----trffglpgnpvsafvt 493
smgdkdfvkpvlk-alnyelifgrvnmkpgkpcayatskv----tkffglpgnpvsafvt
smgdkdfvkpvlk-hlgyklvfgrvnvkpgkpctyasspt----tkffglpgnpvsafvt

cnlfvvpalrkmqgildpr--------- ptiikarlscdvkldprpeyhrciltwhhgep
fhifalpairfaag------ wdrckeslsvinvklin-dfsldsrpefvrasvisk--sg 544
fhifalpalrkylatingttsnlakchlpkitvklltesyeldprpeyarasifsk--gg 552
fhifalpalrkylatingttsnlakchlpkitvklltesyeldprpeyarasivsk--gg 551
fhifalpalrgylatinetapntakaslpmitvelldakyvidprpeyarasivsr--ng 559
fhifalpalrwylcainetkpqiakcclpmidvelldsineldprpefaratirsr--kg 555
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Homo sapiens; NP_001364448.1
Drosophila melanogaster; P39205.3
Culex quinquefasciatus; EDS42142.1
Culex pipiens pallens; XP_039440701.1
Anopheles arabiensis; XP_040156974.1
Anopheles darlingi; ETN60700.1

Ipwagstgngmssrimsmrsanglimlppkteqyvelhkgevvdvmvigrl------ 749
elyasvngngissrlgsivgadvlinlpartsdrplakageifpasvirfdfiskye 601
elwagqitgqqissrlksiveadvllhlparspskttivrgesvtaltiradfistye 609
elwagitgqqissriksiveadvllhlpvrspskttivrgesvtaltiradfisaye 608
kllasitggqissrikstieadvllelpartetkpyitagtplkalvirsdfisrye 616
kllasvtgnqlssrikstidadalielpaktgertslkagtivkayvirsdfvsyyd612
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Percent Identity Matrix for gephyrin B Q © © < <
Homo sapiens; NP_001364448.1 100.00 38.91 40.75 40.65 41.16 41.47
Drosophila melanogaster; P39205.3 38.91 100.00 50.08 50.00 51.10 51.44
Culex quinquefasciatus; EDS42142.1 40.75 50.08 100.00 98.03 69.19 65.84
Culex pipiens pallens; XP_039440701.1 40.65 50.00 98.03 100.00 68.86 66.17
Anopheles arabiensis; XP_040156974.1 41.16 51.10 69.19 68.86 100.00 76.10
Anopheles darlingi; ETN60700.1 41.47 51.44 65.84 66.17 76.10 100.00




51.5. Multiple sequence alignment for phosphosynapsin (Gene 1D: 6853)

Homo sapiens; NP_008881.2

Drosophila melanogaster; AAF54506.3
Anopheles darlingi; ETN61740.1
Anopheles stephensi; XP_035891026.1
Anopheles arabiensis; XP_040154215.1
Anopheles merus; XP_041764250.1
Anopheles coluzzii; XP_040240634.1
Culex quinquefasciatus; XP_038122578.1
Aedes aegypti; XP_021705226.1

Aedes albopictus; XP_029728640.1

Homo sapiens; NP_008881.2

Drosophila melanogaster; AAF54506.3
Anopheles darlingi; ETN61740.1
Anopheles stephensi; XP_035891026.1
Anopheles arabiensis; XP_040154215.1
Anopheles merus; XP_041764250.1
Anopheles coluzzii; XP_040240634.1
Culex quinquefasciatus; XP_038122578.1
Aedes aegypti; XP_021705226.1

Aedes albopictus; XP_029728640.1

————————————— mnylrrrisdsnfmanlpngymtd|--------qrp----------- 28
mnfssfkssftsnvnflkrrfssgdlssevddvdpnslppaarpigdgptkppvaggppn 60
———————— mfr---trthenrrsgdlssecedvdpkdlppaarsqqpplgggpmpggpps 49
"""""""""""""""""""""""""""""""" mpggppn 7
"""""""""""""""""""""""""""""""" mpggppn 7
""""" mpggppn 7
----------------------------------------------------- mpggppn 7
----------------------------------------------------- mpggppn 7

7
7

----------------------------------------------------- mpggppn
----------------------------------------------------- mpggppn

gppppppgahspgatpgp--------- gtataerssgvapaaspaap--spgssggg---
mppppapgqpag--------------- aapelslsfgagktpataapapprgvsaptspa 105
ippppapgt-gavspggpvppgsapptggpelslsfgkgp--------- grgtsapsspa 99
ippppapgtagsvspggpvppgsapptggpelslsfgkgp-------- agrgtsapsspa 59
ippppapgtagsvspggpvppgsapptggpelslsfgkgp-------- aqgrgtsapsspa 59

ippppapgtagsvspggpvppgsapptggpelsisfgkgp-------- agrgtsapsspa
ippppapgtagsvspggpvppgsapptggpelsisfgkgp-------- agrgtsapsspa 59
ippppapgtagsavspgpv-pgsapptggpelsisfgkgp--------- grgtsapsspa 57
ippppapg---savspgpv-pgsapptggpelsisfgkgp--------- grgtsapsspa 54
ippppapg---savspgpv-pgsapptggpelsisfgkgp--------- grgtsapsspa 54
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Homo sapiens; NP_008881.2

Drosophila melanogaster; AAF54506.3
Anopheles darlingi; ETN61740.1
Anopheles stephensi; XP_035891026.1
Anopheles arabiensis; XP_040154215.1
Anopheles merus; XP_041764250.1
Anopheles coluzzii; XP_040240634.1
Culex quinquefasciatus; XP_038122578.1
Aedes aegypti; XP_021705226.1

Aedes albopictus; XP_029728640.1

Homo sapiens; NP_008881.2

Drosophila melanogaster; AAF54506.3
Anopheles darlingi; ETN61740.1
Anopheles stephensi; XP_035891026.1
Anopheles arabiensis; XP_040154215.1
Anopheles merus; XP_041764250.1
Anopheles coluzzii; XP_040240634.1
Culex quinquefasciatus; XP_038122578.1
Aedes aegypti; XP_021705226.1

Aedes albopictus; XP_029728640.1

gffsslsnavkqgttaaaaatfseqvgggsgg----- agrggaasrvllvidephtdwaky 129

ksresllgrvgsltgaardqgasilgaavgsatqrapafskdkyftlividdgntdwsky
ksresllgrvgsltgaardqgasiigaavstas-rvgpfnrdkcftlivvddgntdwsky
ksresllgrvgsltgaardqgasiigaavstas-rvgpfnrdkcftllivvddgntdwsky
ksresllgrvgsltgaardqgasiigaavstas-rvqpfnrdkcftlivvddqntdwsky
ksresllgrvgsltgaardqgasiigaavstas-rvgpfnrdkcftlivvddgntdwsky
ksresllgrvgsltgaardqgasiigaavstas-rvgpfnrdkcftlivvddgntdwsky

ksresllgrvgsltgaardqgasiigaavstaa-rvgpfnkdkcftlividdgntdwsky 116

ksresllgrvgsltgaardqgasiigaavssaa-rvgpfnkdkcftlividdgntdwsky
ksresllgrvgsltgaardqgasiigaavssaa-rvqpfnkdkcftllviddgntdwsky
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fkgkkihgeidikvegaefsdinlvahanggfsvdmevirngvkvvrslkpdfvlirgha
frgrringdfdirveqaefrditvvssadtgpvvtmaayrsgtrvarsfrpdfvlirqpp
frgkrlhsdydirveqaefreitltasadsgpmvgfnr-gggskqgakpfrpdfilvrgpp
frgkrlhsdydirveqaefreimltasadsgpmvgcnr-g-gskqakpfrpdfilvrgpp
frgkrlhsdydirveqaefreimltasadsgpmvgcnr-a-gskqvkpfrpdfilvrgpp
frgkrlhsdydirvegaefreimltasadsgpmvgcnr-a-gskqgakpfrpdfilvrgpp
frgkrlhsdydirveqaefreimltasadsgpmvgcnr-g-gskgakpfrpdfilvrgpp

frgkrlhgdydirveqaefreisltanadagplvsfnr-g-sskgqpksfrpdfilvrqap 174

frgkrlhgdydirveqaefreisltanadagplvsfnr-g-sskqpksyrpdfilvrgap
frgkrlhgdydirveqaefreisltanadagplvsfnr-g-sskgpksyrpdfilvrgap
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Homo sapiens; NP_008881.2

Drosophila melanogaster; AAF54506.3
Anopheles darlingi; ETN61740.1
Anopheles stephensi; XP_035891026.1
Anopheles arabiensis; XP_040154215.1
Anopheles merus; XP_041764250.1
Anopheles coluzzii; XP_040240634.1
Culex quinquefasciatus; XP_038122578.1
Aedes aegypti; XP_021705226.1

Aedes albopictus; XP_029728640.1

Homo sapiens; NP_008881.2

Drosophila melanogaster; AAF54506.3
Anopheles darlingi; ETN61740.1
Anopheles stephensi; XP_035891026.1
Anopheles arabiensis; XP_040154215.1
Anopheles merus; XP_041764250.1
Anopheles coluzzii; XP_040240634.1
Culex quinquefasciatus; XP_038122578.1
Aedes aegypti; XP_021705226.1

Aedes albopictus; XP_029728640.1

fsmarngdyrslviglgyagipsvnslhsvynfcdkpwvfagmvrihkklgteefplidg 249
r--dgssdyrstilglkyggvpsinslhsiygfqdkpwvfshllglqrrigrdgfplieq 283
r--dgskdyrstliglkyggvpsinslhslygfqdkpwvfahliglgrrigrdvfplveq 275
r--dgskdyrstlliglkyggvpsinslhslygfqdkpwvfahllglgrrigrdafplveq 234

r--dgskdyrstliglkyggvpsinslhslygfqdkpwvfahllglgrrigrdafplveq 234
r--dgskdyrstlliglkyggvpsinslhslygfqdkpwvfahllglgrrigrdafplveq 234

r--dgskdyrstliglkyggvpsinslhslygfqdkpwvfahllglgrrigrdafplveq 234

r--dgakdyrstlliglkyggvpsinslhslygfqdkpwvfahllglgrrigreafplveq 232
r--dgakdyrstlliglkyggvpsinslhslygfqdkpwvfahllglgrrigkeafplveq 229
r--dgakdyrstllglkyggvpsinslhslygfqdkpwvfahllglgrrigkegfplveq 229

tfypnhkemlssttyp------- vwwkmghahsgmgkvkvdnghdfqdiasvva----- I
tffpnprdlfqgftkfp------- svlkaghchggvatarlengsalqdaaglvsgagn-d 335
tffpnpkdmtasfytnrgkpsstspvksqdcgm------------------ccuouuu- 308
tffpnpkdmftwtrfp------- cvlkaghchggkatakldnpgalqdaaglicgtglsd 287
tffpnpkdmftwtrfp------- cvlkaghchggkatakldnpgalqdaaglicgtglsd 287

tffpnpkdmftwtrfp------- cvlkaghchggkatakldnpgalqdaaglicgtglsd 287
tffpnpkdmftwtrfp------- cvlkaghchggkatakldnpgalgdaagllcgtglsd 287
tffonpremlawqrfp------- cvlkaghchggkatakldspgalgdaagllcgtglse 285

tffonprdmlawqrfp------- cvlkaghcyggkatakldnpgalgdaaglicgtglsd 282

tffpnprdmlawqgrfp------- cvlkaghchggkatakldnpgalgdaagllcgtglsd 282
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Homo sapiens; NP_008881.2

Drosophila melanogaster; AAF54506.3
Anopheles darlingi; ETN61740.1
Anopheles stephensi; XP_035891026.1
Anopheles arabiensis; XP_040154215.1
Anopheles merus; XP_041764250.1
Anopheles coluzzii; XP_040240634.1
Culex quinquefasciatus; XP_038122578.1
Aedes aegypti; XP_021705226.1

Aedes albopictus; XP_029728640.1

Homo sapiens; NP_008881.2

Drosophila melanogaster; AAF54506.3
Anopheles darlingi; ETN61740.1
Anopheles stephensi; XP_035891026.1
Anopheles arabiensis; XP_040154215.1
Anopheles merus; XP_041764250.1
Anopheles coluzzii; XP_040240634.1
Culex quinquefasciatus; XP_038122578.1
Aedes aegypti; XP_021705226.1

Aedes albopictus; XP_029728640.1

tktyataepfidakydvrvgkiggnykaymrtsvsgnwktntgsamlegiamsdryklwv
shcyctiepyidakfsvhigkignnykafmrksitgnwktnggsamleqitltekykswv 395

ngsycslepyidakfdvhigkigstykafmrksisgnwktnggsamlegipmtekyktwv 347
ngsycslepyidakfdvhigkigtsykafmrksisgnwktnqgsamlegipmtekyktwv 347
ngsycslepyidakfdvhigkigtsykafmrksisgnwktnggsamlegipmtekyktwv
ngsycslepyidakfdvhigkigtsykafmrksisgnwktnggsamleqipmtekyktwv 347
stsycslepyidakfdvhigkiggnykafmrksisgnwktnggsamleqgipmtekykswi 345
stsycslepyvdakfdihigkigtnykafmrksisgnwktnggsamleqgipmtekykawi 342
stsycslepyvdakfdihigkigtnykafmrksisgnwktnggsamleqgipmtekykawi 342

dtcseifggldicavealhgkdgrdhiievwgssmpligdhgdedkqlivelvwnkmaqa
deiselfggmevcglsvvvakdgreyiisacdstfaligdtqeedrrgiadlvsgrmgnv 455

devselfggmevcgvavivskegkefiisaadstfplmgdsqeedrrgiadlvvgrmgnv 407
devselfggmevcgvavivskegkefiisaadstfpimgdtgeedrrgiadlvwgrmgnv 407
devselfggmevcgvavivskegkefiisaadstfplmgdtgeedrrgiadlvwgrmgnv
devselfggmevcgvavivskegkefiisaadstfplmgdtqeedrrgiadlvwvgrmgnv 407
devselfgsmevcgiavivskegkefiisasdstfplmgdtgeedrrgiadlvwgrmgnv 405
devselfggmevcgiavivskegkefiisasdstfplmgdtgeedrrhiadlvwgrmgnv 402
devselfggmevcgiavivskegkefiisasdstfplmgdtgeedrrhiadlvwgrmgnv 402
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Homo sapiens; NP_008881.2

Drosophila melanogaster; AAF54506.3
Anopheles darlingi; ETN61740.1
Anopheles stephensi; XP_035891026.1
Anopheles arabiensis; XP_040154215.1
Anopheles merus; XP_041764250.1
Anopheles coluzzii; XP_040240634.1
Culex quinquefasciatus; XP_038122578.1
Aedes aegypti; XP_021705226.1

Aedes albopictus; XP_029728640.1

Homo sapiens; NP_008881.2

Drosophila melanogaster; AAF54506.3
Anopheles darlingi; ETN61740.1
Anopheles stephensi; XP_035891026.1
Anopheles arabiensis; XP_040154215.1
Anopheles merus; XP_041764250.1
Anopheles coluzzii; XP_040240634.1
Culex quinquefasciatus; XP_038122578.1
Aedes aegypti; XP_021705226.1

Aedes albopictus; XP_029728640.1

Iprgrgrdaspgrg-shgqtpspgalplgrqtsqqpagppaqarpppaggppapgpgpqr 476

crpsmaq-tgpgklpsrssvssraesptdegvaptp-plpagprpapmg-gpppipe--r

crpsmmt-ka----vsrssissrgtspted----ap-pvpigtrpvpvgggpppipe--r 455
crpsmmt-ka----vsrssissrgtspted----ap-pvpigtrpvpvgggpppipe--r 455
crpsmmt-ka----vsrssissrgtspted----ap-pvpigtrpvpvgggpppipe--r 455
crpsmmt-ka----vsrssissrgtspted----ap-pvpigtrpvpvgggpppipe--r 455
crpsmlt-ka----tsrtsissrggsptee----np-pvpigsrpapvgggpppipe--r 453
crpsmmt-ka----tsrssissrggsptee----mp-pvpigtrpapvgggpppipe--r 450
crpsmmt-ka----tsrtsissrggsptee----mp-pvpigtrpapvgggpppipe--r 450

qgpplgarpppggaqghlsglgppagsplpgrlpsptsapggpasqaapptqgqgrg----

tspavgsi------ grlssrssise------------ vpeepss-sgpstvggvrrdsqt 551
———————————————————————————————————————————————————————————— 308
ttpgvgsi------ grhgsfssqsg----------- eppeqpse-raptinsvgrrdsqa 497
ttpgvgsi------ grhgsfssqsg----------- eppeqpse-raptinsvgrrdsqa 497
ttpgvgsi------ grhgsfssqsg----------- eppeqgpse-raptinsvgrrdsqa 497
ttpgvgsi------ grhgsfssqsg----------- eppeqgpse-raptinsvgrrdsqa 497
ttpgvgsi------ grhgsissqsg----------- eppeqpmd-kaptinsvgrrdsqga 495
ttpgvgsi------ grhgsissqsg----------- eipdgpte-kaptinsigrrdsqa 492
ttpgvgsi------ grhgsissqsg----------- eipegpse-kaptinsigrrdsqa492

510

532



Homo sapiens; NP_008881.2

Drosophila melanogaster; AAF54506.3
Anopheles darlingi; ETN61740.1
Anopheles stephensi; XP_035891026.1
Anopheles arabiensis; XP_040154215.1
Anopheles merus; XP_041764250.1
Anopheles coluzzii; XP_040240634.1
Culex quinquefasciatus; XP_038122578.1
Aedes aegypti; XP_021705226.1

Aedes albopictus; XP_029728640.1

Homo sapiens; NP_008881.2

Drosophila melanogaster; AAF54506.3
Anopheles darlingi; ETN61740.1
Anopheles stephensi; XP_035891026.1
Anopheles arabiensis; XP_040154215.1
Anopheles merus; XP_041764250.1
Anopheles coluzzii; XP_040240634.1
Culex quinquefasciatus; XP_038122578.1
Aedes aegypti; XP_021705226.1

Aedes albopictus; XP_029728640.1

--srpvaggp--------- gappaarpp-aspspqrgagppg-atrqt--svsgp-----
sqsstisssvsrag---------- grppgtgnsvvedaedtmknirktfagifgdmxeia 601
———————————————————————————————————————————————————————————— 308
sqsssvsgissasaarsaagkappan-atgapsvvedaedtmknlrktfagifgdm---- 552

sqsssvsgvssasaarsgvgkvpaagagpggpsvvedaedtmknlrktfagifgdm---- 553
sqsssvsgvssasaarsgvgkvpaagagpggpsvvedaedtmknlrktfagifgdm----
sgsssvsgvssasaarsgvgkvpaagagpggpsvvedaedtmknlrktfagifgdm---- 553
sgsssisgvssasaarsnaskvgp-gpgqggalgnvdeaedtmknlrktfagifgdm---- 550
sgsssvsgvssasaarsgvskvtt-lpgqgtv--adeaedtmknlrktfagifgdm---- 545
sqsssvsgvssasaarsgvskvtt-vpgqgtv--adeaedtmknlirktfagifgdm---- 545

------------------------------------------------------------ 553

------------------------------------------------------------ 545

572

553

608



Homo sapiens; NP_008881.2 ---pvprtgppttqgprpsgpgpagrpkpglagkpsqdvppp-ataaaggpphpglnks- 663

Drosophila melanogaster; AAF54506.3 gptqrpseeppai----pttassavrpessvsvsdsrntdtiteragagygpvtnyeqge 708
Anopheles darlingi; ETN61740.1 s 308

Anopheles stephensi; XP_035891026.1 ~ —-mmmmmmmmmmmmm oo 552

Anopheles arabiensis; XP_040154215.1  —mmmmmmmmmmm oo 553

Anopheles merus; XP_041764250.1  mmmmmmmmmmmm e 553
Anopheles coluzzii; XP_040240634.1  —ommmmmmmm e 553

Culex quinquefasciatus; XP_038122578.1 = 550

Aedes aegypti; XP_021705226.1  mmmmmmmmmmmmm oo 545
Aedes albopictus; XP_029728640.1  mmmmmemmm 545

Homo sapiens; NP_008881.2 ~ —mmememmmm o gsl------- tnafnlpe-pa--pprp--sls 683
Drosophila melanogaster; AAF54506.3 rvnpfdkepsksgsaasihtsssssissssissrinrngnaigsppppagpppppptnvt 768
Anopheles darlingi; ETN61740.1  cmmmmmmmm oo 308

Anopheles stephensi; XP_035891026.1 = —ommmmmmmm oo 552

Anopheles arabiensis; XP_040154215.1  —ommmmmmmmm oo 553

Anopheles merus; XP_041764250.1 = mmmmmmmmmmmm e 553
Anopheles coluzzii; XP_040240634.1 = —mmmmmmmmm e 553

Culex quinquefasciatus; XP_038122578.1 = 550

Aedes aegypti; XP_021705226.1  mmmmmmmmmmmmm oo 545

Aedes albopictus; XP_029728640.1  —eeeeeememmmmemm 545



Homo sapiens; NP_008881.2

Drosophila melanogaster; AAF54506.3
Anopheles darlingi; ETN61740.1
Anopheles stephensi; XP_035891026.1
Anopheles arabiensis; XP_040154215.1
Anopheles merus; XP_041764250.1
Anopheles coluzzii; XP_040240634.1
Culex quinquefasciatus; XP_038122578.1
Aedes aegypti; XP_021705226.1

Aedes albopictus; XP_029728640.1

Homo sapiens; NP_008881.2

Drosophila melanogaster; AAF54506.3
Anopheles darlingi; ETN61740.1
Anopheles stephensi; XP_035891026.1
Anopheles arabiensis; XP_040154215.1
Anopheles merus; XP_041764250.1
Anopheles coluzzii; XP_040240634.1
Culex quinquefasciatus; XP_038122578.1
Aedes aegypti; XP_021705226.1

Aedes albopictus; XP_029728640.1

gdevkaetirslrksfaslfsd------------------mmommmme -

705

avgsnansssgyrnsfsssiskdktsygnygsttsvetitrmdtnttnigatateageas

553

545

705

gvtaitnisnsdgivapttgtittsvttndwrsaigmrsasvysapaavttvlpgdtsgy

553

545

828

888



Homo sapiens; NP_008881.2

Drosophila melanogaster; AAF54506.3
Anopheles darlingi; ETN61740.1
Anopheles stephensi; XP_035891026.1
Anopheles arabiensis; XP_040154215.1
Anopheles merus; XP_041764250.1
Anopheles coluzzii; XP_040240634.1
Culex quinquefasciatus; XP_038122578.1
Aedes aegypti; XP_021705226.1

Aedes albopictus; XP_029728640.1

Homo sapiens; NP_008881.2

Drosophila melanogaster; AAF54506.3
Anopheles darlingi; ETN61740.1
Anopheles stephensi; XP_035891026.1
Anopheles arabiensis; XP_040154215.1
Anopheles merus; XP_041764250.1
Anopheles coluzzii; XP_040240634.1
Culex quinquefasciatus; XP_038122578.1
Aedes aegypti; XP_021705226.1

Aedes albopictus; XP_029728640.1

705

dsnsiasqgeglnnpsdlpsytrpsysrsesnaskhsdldvifgdskttpasygngkytr

553

545

705

948

aagsisdadmifggppsnyktdrfgasksmsmtsggvgsgngsgsglggykiydsignaa

553

545

1008



Homo sapiens; NP_008881.2

Drosophila melanogaster; AAF54506.3
Anopheles darlingi; ETN61740.1
Anopheles stephensi; XP_035891026.1
Anopheles arabiensis; XP_040154215.1
Anopheles merus; XP_041764250.1
Anopheles coluzzii; XP_040240634.1
Culex quinquefasciatus; XP_038122578.1
Aedes aegypti; XP_021705226.1

Aedes albopictus; XP_029728640.1

705

fsdfsdsgsmssigshtkrwsaskeeddeldlk

308
552
553
553
553
550
545
545

1041
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Percent Identity Matrix for phos- g e S S S e : = iS iS
phosynapsin = Q < < < < < ) < <
Homo sapiens; NP_008881.2 100.00 38.63 36.88 41.04 41.35 41.15 41.15 40.04 40.24 40.44
Drosophila melanogaster; AAF54506.3 38.63 100.00 68.18 72.52 72.38 72.57 72.57 71.70 71.62 72.20
Anopheles_darlingi; ETN61740.1 36.88 68.18 100.00 92.25 91.47 91.86 92.25 85.21 84.31 84.31
Anopheles stephensi; XP_035891026.1 41.04 72.52 92.25 100.00 97.46 97.64 97.83 88.52 87.87 88.05
Anopheles arabiensis; XP_040154215.1 41.35 72.38 91.47 97.46 100.00 99.82 99.64 88.55 88.81 88.99
Anopheles merus; XP_041764250.1 41.15 72.57 91.86 97.64 99.82 100.00 99.82 88.55 88.81 88.99
Anopheles coluzzii; XP_040240634.1 41.15 72.57 92.25 97.83 99.64 99.82 100.00 88.73 88.99 89.17
Culex quinquefasciatus; XP_038122578.1 40.04 71.70 85.21 88.52 88.55 88.55 88.73 100.00 94.31 94.68
Aedes aegypti; XP_021705226.1 40.24 71.62 84.31 87.87 88.81 88.81 88.99 9431 100.00 98.90
Aedes albopictus; XP_029728640.1 40.44 72.20 84.31 88.05 88.99 88.99 89.17 94.68 98.90 100.00




51.6 Multiple sequence alignment for choline acetyltransferase (Gene 1D: 42249)

Drosophila melanogaster; AAA28406.2
Culex quinquefasciatus; EDS31208.1
Aedes aegypti; XP_021713002.1

Drosophila melanogaster; AAA28406.2
Culex quinquefasciatus; EDS31208.1
Aedes aegypti; XP_021713002.1

Drosophila melanogaster; AAA28406.2
Culex quinquefasciatus; EDS31208.1
Aedes aegypti; XP_021713002.1

Drosophila melanogaster; AAA28406.2
Culex quinquefasciatus; EDS31208.1
Aedes aegypti; XP_021713002.1

Drosophila melanogaster; AAA28406.2
Culex quinquefasciatus; EDS31208.1
Aedes aegypti; XP_021713002.1

masneastsaagsgpesaalfskirsfsigsgpnspqrvvsnlrgflthrisnitpsdtg 60

wkdsilsipkkwlstaesvdefgfpdtipkvpvpaldetmadyiralepittpaglertk 120
————————————————— mingft-Irmlpkvpvptldgtmaeylrvispivtaqgldhtr 42
-------------------------- mipkvpvptldgtmteyqralgpiltpgglerar 34

Kkkkkhkhkkokkokkook k k k% * Kkeeen

elirgfsapqgigarlhqylldkreaednwayyywlnemymdiriplpinsnpgmvfppr
svikhftapngpgtalqqylldkrdaddnwayyywlndmyldnplplpinsnpgmvmppr
giirgftapnglgttlqgflidkreaednwayyywlndmymdnplplpinsnpgmvlppr

ckeekokkek ke koke k. kkok . kkk

rfktvhdvahfaarlldgilshremldsgelpleraasrekngplcmaqyyrligscrrp 240
kfttvndisrfgarlidhimlhkemldggglvgeratsrekggplcmaqyyrligscrrp - 162
kfttvndlarfaarlvdhlvshkemldsgglageratsrekgqgplcmaqyyrligscrrp 154

ok kkekeook kkkek oo kekkkk X Xk Khkkokkkhk kkkkhkhhhkhhhhkkhhiix

gvkqdsgflpsrerlndedrhvvvicrngmycvvlgasdrgklseseiasqilyvisdap 300
gdprdsqylpeqr----tdehvvvccrngmyclpvkagdrgrinedeiasqllyilndap 218
genrdsqylpeqr----tdehvivccrngmyclpvkagdrgrinedeiasqvlhvindap

* ckkkekk . * kkek kkhkkkkkhk. ok kkhkkok k khkkkk.kook kkk

180
102
94

210



Drosophila melanogaster; AAA28406.2
Culex quinquefasciatus; EDS31208.1
Aedes aegypti; XP_021713002.1

Drosophila melanogaster; AAA28406.2
Culex quinquefasciatus; EDS31208.1
Aedes aegypti; XP_021713002.1

Drosophila melanogaster; AAA28406.2
Culex quinquefasciatus; EDS31208.1
Aedes aegypti; XP_021713002.1

Drosophila melanogaster; AAA28406.2
Culex quinquefasciatus; EDS31208.1
Aedes aegypti; XP_021713002.1

Drosophila melanogaster; AAA28406.2
Culex quinquefasciatus; EDS31208.1
Aedes aegypti; XP_021713002.1

clpakpvpvglltaeprstwardremlgederngrnlelietagvvicldeplagnfnar 360
clarkpprigvlttagrpgwardrgmllleegnarnielieqalvlicidepipltynar 278

clsrrasriglltaeprgrwakdrklllleegnarnielieqalvlicidepipltfnar 270

*%* . kekke. * *kekkeok ekek kkokkkk Kk kookokkk. kkk

gftgatptvhragdrdetnmahemihgggseynsgnrwfdktmgliictdgtwglcyehs 420
gfngspagahycggrdesnmagemihgggsefnsanrwfdktmgliicndgtwglcyehs 338
gfngspagahycggrdesnmagemihgggseynsgnrwfdktmgliicndgtwglcyehs330

*k k. * Kk kkkokkk. k%

csegiavvgllekiykkieehpded-nglpghhlppperlewhvgpqlglrfagasksvd 479
psegiavvgllegilkkidempaeagndtaqnhlppperlewivrpeidlrvreaarsid 398
psegiavvgllegiykkidempakee-tgsqdhlppperlewivrpeidqgrigeaaknvd 389

kciddldfyvyryqgsygktfikscqvspdvyiglalglahyk------------------ 521
rsiedldfyvyrykpfgknfikacqvspdvfiglalglayfklvpvetlphvesqpglle 458

kniedldfyvyryrpfgknfikacqvspdvfiglalglayfk------------------ 431

-------------------------------- 521

krrsggstmtscplpscpvpdsanrfghnpitltiprqtftincpghkhkhaplsircgn = 518
------------------------------------------------------------ 431



Drosophila melanogaster; AAA28406.2
Culex quinquefasciatus; EDS31208.1
Aedes aegypti; XP_021713002.1

Drosophila melanogaster; AAA28406.2
Culex quinquefasciatus; EDS31208.1
Aedes aegypti; XP_021713002.1

Drosophila melanogaster; AAA28406.2
Culex quinquefasciatus; EDS31208.1
Aedes aegypti; XP_021713002.1

Drosophila melanogaster; AAA28406.2
Culex quinquefasciatus; EDS31208.1
Aedes aegypti; XP_021713002.1

————————————————— lygrlvatyesastrrflhgrvdciraastealewakamcqge 564
gvhasvrnslfrvivtrlyghlvstyesastrrfmlgrvdcirsassealewakamcqge 578

————————————————— lygylvstyesastrrfligrvdcirsasmealewakamcqge 474

*kk Kk . kk

ganvplesdredeeesrkvkfsiyskdhlrelfrcavarqtevmvknilgngidipligl 624
ganvtlesdkeddysae-aandakkrdnlrelfrcaaargtevmvgnilghgidihligl 637
ganvtlesdkeedysse--andakkrdhlrelfrcaaarqtevmvgnilghgidihligl 532

Kkkkk kkhkkoke. . ckekkkkkkkhk kkkkhkhkkkokkkhkohkkk kkhkkx

reasiev-tgemhelfkdesyiisqcfllstsqvacstdsfmgygpvtprgygcsynphp683
reaskelnggtvhdIftddcykiancflistsqvacstnsfmgygpvtphgygasynphp 697
reacre-qqgtlhelftdesykiancfllstsqvacstnsfmgygpvtphgygasynphp

*kk k * okekk ko k ko . Kkk

eqivfcvsafyscedtsasryakslgdsldimrdlign 721
neiifcisaffssdktsasrfarslqdsldamrdlls- 734
neiifcisaffssdktsasrfarsiqdsldamrdlls- 628

eekekkekkkok o ke

591
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Percent Identity Matrix for choline acetyl- e = bS
transferase Q © <
Drosophila melanogaster; AAA28406.2 100.00 67.66 71.25
Culex quinquefasciatus; EDS31208.1 67.66 100.00 87.26
Aedes aegypti; XP_021713002.1 71.25 87.26 100.00




51.7. Multiple sequence alignment for glutamine synthetase (Gene 1D: 2752)

Homo sapiens; NP_001028216.1
Drosophila melanogaster; AHN59591.1
Aedes aegypti; AAV31915.1

Culex tarsalis; JAV34836.1

Culex quinquefasciatus; EDS39993.1
Culex pipiens pallens; XP_039453062.1

Homo sapiens; NP_001028216.1
Drosophila melanogaster; AHN59591.1
Aedes aegypti; AAV31915.1

Culex tarsalis; JAV34836.1

Culex quinquefasciatus; EDS39993.1
Culex pipiens pallens; XP_039453062.1

Homo sapiens; NP_001028216.1
Drosophila melanogaster; AHN59591.1
Aedes aegypti; AAV31915.1

Culex tarsalis; JAV34836.1

Culex quinquefasciatus; EDS39993.1
Culex pipiens pallens; XP_039453062.1

------------------------------------- mttsasshinkgikgqvymslpqg23
---------------------------- mhsamsariledspnarinktildrylsiplg 32
--------------------------------- msrtleespnahinktlldkymslpmp 27
msfrvfgllirgelagvasgkastrmistssvrsarilkdspnaylnktlldrygklkyd 60

-ekvgamyiwidgtgeglrcktr-----tldsepkcveelpewnfdgsstigsegsnsdm 77
enivgatyvwidgtgedIrckdr----- tldfipgspkelpvwnydgsscygaegsnsdt 87
egkiqatyiwidgtgenlrckdr----- tlefipekpsdlpiwnydgsscygaeghnsdv 82

pkyvgatyiwidgtgenvrckdr----- tldfipekpsdlpiwnydgsscyqaeghnsdv 115
---------------- maqncreplipntisysfpaistdipiwnydgsscyqaeghnsdv 44

ylvpaamfrdpfrkdpnklvicevfkynrrpaetnirhtckrimdmvsnghpwfgmegey

ylypvaiykdpfrrgnnilvmcdtykfdgtptdtnkrktclevankcaaeepwfgieqey 147

ylhpvaifkdpmrpgnnilvmcetyrfdgtptgsnkrricrevedkvadgqpwfgieqey 142
ylhpvaiykdpfrrgnnilvmcetyrfdgrptesnkrrtcrevedqvaaekpwfgiegey 175
ylhpvaiyrdpfrrgnnilvmcetyrfdgrptesnkrrtcrevcdqvagekpwfgiegey 104
-------------------- mcetyrfdgrptesnkrrtcrevedgvagekpwfgiegey 40

ek eene Keeek hokk ..

oo kkkkokkkk

137



Homo sapiens; NP_001028216.1
Drosophila melanogaster; AHN59591.1
Aedes aegypti; AAV31915.1

Culex tarsalis; JAV34836.1

Culex quinquefasciatus; EDS39993.1
Culex pipiens pallens; XP_039453062.1

Homo sapiens; NP_001028216.1
Drosophila melanogaster; AHN59591.1
Aedes aegypti; AAV31915.1

Culex tarsalis; JAV34836.1

Culex quinquefasciatus; EDS39993.1
Culex pipiens pallens; XP_039453062.1

Homo sapiens; NP_001028216.1
Drosophila melanogaster; AHN59591.1
Aedes aegypti; AAV31915.1

Culex tarsalis; JAV34836.1

Culex quinquefasciatus; EDS39993.1
Culex pipiens pallens; XP_039453062.1

timgtdghpfgwpsngfpgpagpyycgvgadraygrdiveahyraclyagvkiagtnaev
tfldfdghplgwpkngfpgpqgpyycgvgankvyardivdahyraclyagikvsgtnaev 207
tlldidgrplgwpkngfpgpagpyycgvgankvyardivdahyraclyagikicgtnaev 202
tlididgrplgwpkngfpgpqgpyycgvgadkvyardivdahyraclyagvkicgtnaev 235
tlididgrplgwpkngfpgpagpyycgvgadkvyardivdahyraclyagvkicgtnaev 164
tlididgrplgwpkngfpgpqgpyycgvgadkvyardivdahyraclyagvkicgtnaev 100

Koo hkekekkk AAAAkkhAAkkhhhhkk.. k¥ khhk.khkkhhhhhkhk. k. khkkkkxk

mpaqwefgigpcegismgdhlwvarfilhrvcedfgviatfdpkpipgnwngagchtnfs
mpaqgwefqvgpcegisigddlwmarflihriseefgivstldpkpmpgdwngagahtnvs
mpaqgweyqvgpcegisigdelwvsrfllhriaeefgivatldpkpmvgdwngagahtnvs
mpaqgweyqvgpcegismgddlwmsrfllhriaeefgivatldpkpmpgdwngagahtnvs
mpaqgweyqvgpcegismgddliwmsrfllhriaeefgivatldpkpmpgdwngagahtnvs
mpaqgweyqvgpcegismgddlwmsrfllhriaeefgivatldpkpmpgdwngagahtnvs 160

kkkkkkokokkkhhhkkhkokk hkookkokhk. kokkookokdhk. kokkkkk khkk x

tkamreenglkyieeaieklskrhqyhiraydpkggldnarritgfhetsnindfsagva 317
tkamredggirdiekavaklskcherhiraydpkqgqdnarrltgkhetssindfsagva 327
tktmreeggiveiesaiaklskcherhiraydpregkdnerrltgkhetssiydfnagva 322
tgamreegglaeiekaiaklsqcherhiraydprggkdnerrltgkhetssihdfnagva 355
tgamreegglaeiekaiaklstcherhiraydprggkdnerrltgkhetssihdfnagva 284
tgamrdegglaeiekaiaklstcherhiraydprggkdnerrltgkhetssihdfnagva 220

*%k k. kkk ke kkkkkkke k kk kkhkkk kkhkk k k% kkkk

197

257
267
262
295
224



Homo sapiens; NP_001028216.1
Drosophila melanogaster; AHN59591.1
Aedes aegypti; AAV31915.1

Culex tarsalis; JAV34836.1

Culex quinquefasciatus; EDS39993.1
Culex pipiens pallens; XP_039453062.1

nrsasiriprtvggekkgyfedrrpsancdpfsvtealirtclinetgdepfqykn 373

nrgcsiriprgvnddgkgyfedrrpssncdpysvveailrticlde---------- 373
nrgasvriprgvadegkgyfedrrpssncdpysvveailrticlde---------- 368
nrgasvriprgvadegkgyfedrrpssncdpyvvceailrticlne---------- 401
nrgasvriprgvadegkgyfedrrpssncdpyvvceailrticlde---------- 330
nrgasvriprgvadegkgyfedrrpssncdpyvvceailrticlde---------- 266

Kk kekkkhk Kk oo khkkkhhkAkkk ohhkAkk. k kk..okk *ok
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thetase T Q < o o ©
Homo sapiens; NP_001028216.1 100.00 65.29 65.01 65.56 66.15 69.55
Drosophila melanogaster; AHN59591.1 65.29 100.00 81.79 80.97 80.00 83.08
Aedes aegypti; AAV31915.1 65.01 81.79 100.00 87.77 87.38 91.35
Culex tarsalis; JAV34836.1 65.56 80.97 87.77 100.00 94.15 98.50
Culex quinquefasciatus; EDS539993.1 66.15 80.00 87.38 94.15 100.00 99.62
Culex pipiens pallens; XP_039453062.1 69.55 83.08 91.35 98.50 99.62 100.00




51.8. Multiple sequence alignment for tyrosine-hydroxylase (Gene ID: 25085)

Rattus norvegicus; XP_038957248.1 mptpsapspqgpk------- gfrravseqdak------- gaeavtvrricchpesprfigr 46
Drosophila melanogaster; CAA53802.1 mmavaaagknremfaikks---------------ommmeeee o ys--iengypsr 29
Culex quinquefasciatus; XP_038115090.1 ~ ------ meaklnlfsviktifkmhte------------ pqqvigillnce--eengypsr 40

Culex pipiens pallens; XP_039429428.1  ---—--- meakinlfsvlktifkmhte------------ pqqvigillnce--eengypsr 40
Aedes aegypti; EJY57397.1 e ---- 0
Anopheles darlingi; ETN61516.1 mmavaaagknremfaikk-sysieikkrdnrcvlscvalsegdgvvidec--tsngypsr 57
Anopheles merus; XP_041769716.1 mmavaaagknremfaikk-sysi@----------------------ooouu-—- ngypsr 29
Anopheles sinensis; AMZ03511.1 mmavaaagknremfaikk-sysie-------------------oommmmo—- ngypsr 29
Rattus norvegicus; XP_038957248.1 rgsliedarkereaaaa---------------------mmmmm 63
Drosophila melanogaster; CAA53802.1 rrslvddarfetlvwkqgtkqtvleearskan-------------------cccmmmmo 60

Culex quinquefasciatus; XP_038115090.1 rrslvddarfetivvkqtkgtvldearvkandsdslevg----------- qvpdghp---86

Culex pipiens pallens; XP_039429428.1 rrslvddarfetivvkqtkqtvldearvkandsdslevg----------- qvpdghp--- 86
Aedes aegypti; EJY57397.1 medavp------- 6

Anopheles darlingi; ETN61516.1
Anopheles merus; XP_041769716.1
Anopheles sinensis; AMZ03511.1

rrslvddarfetivvkqtkqtvldearakandssvestviqaqeq-qqedklsgeiqqtv 116
rrslvddarfetivvkqtkqtvldearakandsslectilqgageghqqgedkipgevgqty 89
rrslvddarfetivvkqgtkqtvldearakan----------------- edklpgevqqtv 72



Rattus norvegicus; XP_038957248.1
Drosophila melanogaster; CAA53802.1
Culex quinquefasciatus; XP_038115090.1
Culex pipiens pallens; XP_039429428.1
Aedes aegypti; EJY57397.1

Anopheles darlingi; ETN61516.1
Anopheles merus; XP_041769716.1
Anopheles sinensis; AMZ03511.1

Rattus norvegicus; XP_038957248.1
Drosophila melanogaster; CAA53802.1
Culex quinquefasciatus; XP_038115090.1
Culex pipiens pallens; XP_039429428.1
Aedes aegypti; EJY57397.1

Anopheles darlingi; ETN61516.1
Anopheles merus; XP_041769716.1
Anopheles sinensis; AMZ03511.1

--------------------------- aaaaavassepgnpleavvfee-------rdgn 89

———————————————————————————————————— dygltedeillanaasessdaeaa 84

———————————— gavddlpydpeeiv-sngagddetdaglteeevvignaasespeaeke 133
———————————— gavddlpydpeeiv-sngagddetdaglteeevvignaasespeaeke 133
-@-------- qqlgadev---pgmeenqatsqdeiddaglteeevvignaasespeaekq 54

edndydeeeirmaavdslphkpgehepsaddeekekdaglteeevvignaasespeaeke

edgnddeeeirmvavdelpgkpgehvpsaddedketdaglteeevvignaasespeaeke

edgdndeeeirmvavddlpgkpeehvpsandedketdaglteeevvignaasespeaeke

-k

avinlifsirgtkpsslsravkvfetfeakihhletrpagrplagsphleyfvrfevpsg 149
mgqsaalvvrlkegisslgrilkaietfhgtvghvesrgsrve---gvdhdvlikldmtrg
vvraavwhlrdgmgslgrilkavetfhgtvvhlesrgsrsd---gvmfdvlikvdmara
vvraavvvhirdgmgslgrilkavetfhgtvvhlesrgsrsd---gvmfdvlikvdmara
vvraavwvhlrdgmagslgrilkavetyhgtvvhlesrgsrse---gvgfdvlikvdmars
vvraavwrlrdgmgslgrilkaveayhgvvvhlesrgsrsd---gvgfdvlikidmara
vvraavvvrlrdgmagslgrilkaveayhgtvvhlesrgsrse---gvgfdvivkvdmara
vvraavwvrlrdgmgslgrilkavegyhgtvvhlesrgsrse---gvafdvlikvdmars
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141
190
190
111
233
206
189

176
149
132



Rattus norvegicus; XP_038957248.1
Drosophila melanogaster; CAA53802.1
Culex quinquefasciatus; XP_038115090.1
Culex pipiens pallens; XP_039429428.1
Aedes aegypti; EJY57397.1

Anopheles darlingi; ETN61516.1
Anopheles merus; XP_041769716.1
Anopheles sinensis; AMZ03511.1

Rattus norvegicus; XP_038957248.1
Drosophila melanogaster; CAA53802.1
Culex quinquefasciatus; XP_038115090.1
Culex pipiens pallens; XP_039429428.1
Aedes aegypti; EJY57397.1

Anopheles darlingi; ETN61516.1
Anopheles merus; XP_041769716.1
Anopheles sinensis; AMZ03511.1

dlaallssvrrvsdd------- vrsaredkvpwfprkvseldkchhivtkfdpdididhp 202
nliglirsirgsgsfssmnimadn-ninvkapwfpkhaseldncnhimtkyepdldmnhp 200
nliglirsirgtasfgsvavlaenntvnvkapwfpkhaseldncnhimtkyepdldmnhp 250
nliglirsirgtasfgsvavlaenntvnvkapwfpkhaseldncnhimtkyepdldmnhp 250
nliglirsirgtasfgsvsllaen-nvsvkapwfpshaseldncnhimtkyepdidmnhp 170
nliglirslrgtgsfgsvslisen-nvnvkapwfpkhaseldncnhimtkyepdldmnhp 292
nliglirsirgtgsfgsvslisen-nvnvkapwfpkhaseldncnhimtkyepdldmnhp 265
nliglirsirgtgsfgsvslisen-nvnvkapwfpkhaseldncnhimtkyepdldmnhp 248

ok ke koke Kk kkkk o kkkkokokkokkookkkkookk

gfsdqvyrgrrkliaeiafqykhgepiphveytaeeiatwkevyvtlkglyathacrehl 262
gfadkvyrqgrrkeiaeiafaykygdpipfidysdvevktwrsvfktvqdlapkhacaeyr 260
gfadqvyrarrkeiaeiafsykygdpiphinytetenktwsavfarvkdimgkhacseyv 310
gfadqvyrarrkeiaeiafsykygdpiphinytetenktwsavfarvkdimgkhacseyv 310
gfadqvyrarrkeiaeiafaykygdpiphinytetenktwsavfnrvkelmtkhacseyv 230
gfadqvyrarrkeiaeiafayrygdpiphidytetenktwaavfgrvkelmvkhacseyi 352
gfadqvyrarrkeiaeiafayrygdpiphidytetenktwaavfgrvkelmvghacseyi 325
gfadqgvyrarrkeiaeiafayrygdpiphinytetenktwsavftrvkelmvkhacseyi 308
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Rattus norvegicus; XP_038957248.1
Drosophila melanogaster; CAA53802.1
Culex quinquefasciatus; XP_038115090.1
Culex pipiens pallens; XP_039429428.1
Aedes aegypti; EJY57397.1

Anopheles darlingi; ETN61516.1
Anopheles merus; XP_041769716.1
Anopheles sinensis; AMZ03511.1

Rattus norvegicus; XP_038957248.1
Drosophila melanogaster; CAA53802.1
Culex quinquefasciatus; XP_038115090.1
Culex pipiens pallens; XP_039429428.1
Aedes aegypti; EJY57397.1

Anopheles darlingi; ETN61516.1
Anopheles merus; XP_041769716.1
Anopheles sinensis; AMZ03511.1

egfqgllerycgyredsipgledvsrflkertgfqlrpvaglisardflaslafrvfqctq 322
aafgklgdeqifvetripglgemsdfirkntgfsirpaaglitardflaslafrifgstq 320
avfhkleeekifvngripglgemsdfirkntgftirpaaglitardflaslafrifqgstq 370
avfhkleeekifvngripglgemsdfirkntgftirpaaglitardflaslafrifgstq 370
avfkkledekifvkerlpglgemsdflrkntgftirpaaglitardflaslafrifgstqg 290
avfrkleeekifvkerlpglgemsdflrkntgftirpaaglitardflaslafrifqstqg 412
avfrkledekifvkerlpglgemsdflrkntgftirpaaglitardflaslafrifqstq 385
avfkkleeekifvnerlpglgemsdflrrntgftirpaaglitardflaslafrifgstq 368

*. k. .. ckkkeook ke kkk kkhk hkkkokkhkkkkhhikkkokk k%

yirhasspmhspepdcchellghvpmladrtfagfsqdiglaslgasdeeieklIstvywf

yvrhvnspyhtpepdsihellghmplladpsfagfsqeiglasigasdeeieklstvywf
yvrhinspyhtpepdcihellghmplladpsfagfsqeiglasigasdeeieklstvywf
yvrhinspyhtpepdcihellghmplladpsfagfsqeiglasigasdeeieklstvywf

yvrhinspyhtpepdcihellghmplladpsfaqgfsqeiglasigasdeeieklstvywf
yvrhinspyhtpepdcihellghmplladpsfaqgfsqeiglasigasdeeieklstvywf

yvrhinspyhtpepdcihellghmplladpsfagfsqeiglasigasdeeieklstvywf
yvrhinspyhtpepdcihellghmplladpsfagfsgeiglaslgasdeeiek|stvywf
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Rattus norvegicus; XP_038957248.1
Drosophila melanogaster; CAA53802.1
Culex quinquefasciatus; XP_038115090.1
Culex pipiens pallens; XP_039429428.1
Aedes aegypti; EJY57397.1

Anopheles darlingi; ETN61516.1
Anopheles merus; XP_041769716.1
Anopheles sinensis; AMZ03511.1

Rattus norvegicus; XP_038957248.1
Drosophila melanogaster; CAA53802.1
Culex quinquefasciatus; XP_038115090.1
Culex pipiens pallens; XP_039429428.1
Aedes aegypti; EJY57397.1

Anopheles darlingi; ETN61516.1
Anopheles merus; XP_041769716.1
Anopheles sinensis; AMZ03511.1

tvefglckgngelkaygaglissygellhslseepevrafdpdtaavqpyqdqtyqpvyf
tvefglckehgqikaygaglissygellhaisdkcehrafepastavgpyqdqgeyqpiyy
tvefglckennevkaygagllsaygellhaisdkpehrafepastavqpyqdgeyqgpiyy
tvefglckennevkaygagllsaygellhaisdkpehrafepastavqpyqdgeyqgpiyy
tvefglckennevkaygagllsaygellhaisdkpehrafdpastavgpyqdqeyqpiyy
tvefglckekdevkaygagllsaygellhaisdkpehrafdpastavgpyqdqgeyqpiyy

442
440
490
490
410
532

tvefglckekdevkaygaglisaygellhaisdkpehrpfepastavgpyqdgeyqpiyy 505

tvefglckeknevkaygagllsaygellhaisdkpehrpfdpastavqpygdqgeyqpiyy 488

vsesfndakdklrnyasrigrpfsvkfdpytlaidvldsphtigrslegvgdelhtlaha
vaesfedakdkfrrwvstmsrpfevrfnphtervevidsvdkletivhgmnteilhltna
vaesfedakekfrrwvstmsrpfevrfnphtervevidsvdkldtivsglnteilhltna 550
vaesfedakekfrrwvstmsrpfevrfnphtervevidsvdkldtlvsqinteilhltna 550
vaesfedakekfrrwvstmsrpfevrfnphtervevidsvekldtlvsqlnteilhltna
vaesfedakekfrrwvstmsrpfevrfnphtervevldsvdkletlvsgintemlhltna
vaesfedakekfrrwvstmsrpfevrfnphtervevidsvdkletlvsqlntevlhitna
vaesfedakekfrrwvstmsrpfevrfnphtervevidsvdkldtlvsgintellhltna
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500

470
592
565
548



Rattus norvegicus; XP_038957248.1
Drosophila melanogaster; CAA53802.1
Culex quinquefasciatus; XP_038115090.1
Culex pipiens pallens; XP_039429428.1
Aedes aegypti; EJY57397.1

Anopheles darlingi; ETN61516.1
Anopheles merus; XP_041769716.1
Anopheles sinensis; AMZ03511.1

Isais---- 507
isklrrpf- 508
iaklrgpfc 559
iaklrgpfc 559
iaklrqpfc479
iaklrgpfc 601
iaklkqpfc
ieklrgpfc557

574



-
— Q —

= o 2 4

S ] % SN — 2 —

I~ < I39) 3" Ne) N =

Lo < (@) o) i (o)) |To)

foN I o) Ne) 0

0 @) a9 Ol — — ~ S

s8] ~ ~< & N Z = N

> (& 2 ) N = e <

. S0 -3 S 0 2 =< W

n Q =} = > 5o AN .2

g g g £ a £ : S

0 E 3 2 g E S S

S 5 g = <= g &

S = S = = » 0 0

S = 3 S 0 < < kS

2 & 5 oy % =~ s &;_
Percent Identity Matrix for tyrosine-hy- s S = < s S S S
droxylase ~ A ) ) < < < <
Rattus norvegicus; XP_038957248.1 100.00 49.57 48.68 48.68 51.59 47.70 48.54 48.75
Drosophila melanogaster; CAA53802.1 49.57 100.00 80.88 80.88 82.37 82.84 83.50 83.10
Culex quinquefasciatus; XP_038115090.1 48.68 80.88 100.00 100.00 91.95 84.56 87.06 89.31
Culex pipiens pallens; XP_039429428.1 48.68 80.88 100.00 100.00 91.95 84.56 87.06 89.31
Aedes aegypti; E]Y57397.1 51.59 82.37 91.95 91.95 100.00 90.19 90.40 91.21
Anopheles darlingi; ETN61516.1 47.70 82.84 84.56 84.56 90.19 100.00 95.64 94.79
Anopheles merus; XP_041769716.1 48.54 83.50 87.06 87.06 90.40 95.64 100.00 95.69
Anopheles sinensis; AMZ03511.1 48.75 83.10 89.31 89.31 91.21 94.79 95.69 100.00




