NIX PROTEINS

>Ajap_NIX [Aedes japonicus]
MEKFDQMKNKIVYIGNIPLGASKKDIFMLLEEYGKIFTISENQNHAVKTAYVRFCDPESVDKCLEKNNTTYCESILIVKRMAMPYSYYLLPVETTVLVSTELQEKNITLKDIHGIFKCFGELFCILQRTDTFVYVSFCSEESAQISLSRSIKIGGCPIKVGQIYRNINCRLFDIEYKINQTTEAIIKEMVYPRCLGIFGLSKETTETSIAKHFSKKLITSKWLAKENMYGLRRTFRIRRMSKVFWLSVLSLQAGKKISPAMAPWIQLKRIARYQQISRSESKTKGTVQYRQINHAITKRMKKDRMRKSFANQIQYCTTN

>Akor_NIX [Aedes koreicus]
MRDCLEKFNQMKNKIVYIGNIPLGASKKDIFLLLEEYGKIFTISENRNHAVKTAYVRFCDPESVDKCLEKNNTTYCESILIVKKMAMPYSYYLLPVETTVLVSTELQENNITLKDIHSMFKCFGELFCILQRTDTFVYVSFCSEQSAQISLSRSIKIGGCPIKVGQIYRNINCRLFDVEYKINQTTEAIIKQMVYPRCLGVFGLSQETTETSIAKHFSNIYAQRLLVAAGCYSTADPPNNCYYCFTCQPSFAKPS

>Aal_NIX1 [Aedes albopictus]
MYSKSELNLINNQFEYIKKYCIYIGNIPAEVSKTDLIAKFSVFGEISNLYMKSFIQFCDVKPAVVRYRLMKSVKESSSLHNSRYIQSVLIVLPLDSSYNNYFLPYNTCVVVYTYNKFGMVDFYQKFSKLGDIHAMKKATNVMVYISFVSERAARTILDTKPTDIHINVQTINHVTRNINVCLIDFEKECTSNTAIKLTLLYNRSIGIFGLPSNFTEAKLHDEFSRYGRIEKNRLVYDSTGHSKQYGFVYYEKHLSAQAAKQEMDRSDHTGRKIALRTVQEILAAETFLDLFHNTYQLWKIPRGRSILLRQKLPWRWKLFRTDLPESVSS

>Aal_NIX2 [Aedes albopictus]
MYSKSELNLINNQFEYIKKYCIYIGNIPAEVSKTDLIAKFSVFGEISNLYMKSFIQFCDVKPAVVRYRLMKSVKESSSLHNSRYIQSVLIVLPLDSSYNNYFLPYNTCVVVYTYNKFGMVDFYQKFSKLGDIHAMKKATNVMVYISFVSERAARTILDTKPTDIHINVQTINHVTRNINVCLIDFEKECTSNTAIKLTLLYNRSIGIFGLPSNFTEAKLHDEFSSCGPFKKFWQRKHFLTFSTILISFGKSPVVDQSYSAKNFPGDGSSSEPIFPSRCRARFCFFRLETGLRFTGAPATVLSMTLSI

>Aal_NIX3_4 [Aedes albopictus]
MYSKSELNLINNQFEYIKKYCIYIGNIPAEVSKTDLIAKFSVFGEISNLYMKSFIQFCDVKPAVVRYRLMKSVKESSSLHNSRYIQSVLIVLPLDSSYNNYFLPYNTCVVVYTYNKFGMVDFYQKFSKLGDIHAMKKATNVMVYISFVSERAARTILDTKPTDIHINVQTINHVTRNINVCLIDFEKECTSNTAIKLTLLYNRSIGIFGLPSNFTEAKLHDEFSRFVWQCESK

>Aae_NIX [Aedes aegypti]
MCKKRNAEINAEFDIIKKYCIYIGNIPFFASKNDVVVKFAEYGETCNIYMQSNKPHCDVKPAIVRYRSRKSVDKSLCLNNSKFGNTILIVLPLSLPYSRYLLTYDTCIVVYINDKNSCKTSMAELYDEFQKIGDIQNMFKTTNNMIYINFESEKSMQLSLATKPFLINNNIFKIKKVERNINMCGLNSESQDFSTNLKKKLLYNRSIGIFGLPSNATEERIAQIFSRFGDIQKITLICDVVGNSKQYGFIYYKKRTSANAAKVIMDGENFEGNKISVRFVPEKKVFKN

>Aatr_NIX [Anopheles atroparvus]
MSMLREEFLKIKKNVVYVGNIPLNTTRNDILNLFKTYGEVCTISEHKTASVKIAYLRYEKYEHVKSSVQSLDNKQYGQTILIVKQLEMPYWYYILPYETTCIVSNFKESTELVEIKNVFGAFGKISQILKTTHTFVYVCFYTKASAQLVLSTYVNGWKVSSTRRNINVINDQFDVEYHTPVTIKIIDHLLHPRCLGIFGLSKATDEKSIEGLFKRYGNIKSIKLVLNRQKISKQYCFITFVDPLSARMAQKALDGIVIDGRIISVRYTLER

>Adet_NIX [Aedes detritus]
MTEDISIKFNKIKGNVLYVGNIPISASKKELTCLFGTYGEICTLYLLTSSEFVCDVKSAYVRFEKSEDAQICETKLNNARYRQSVLIVRIMAKPYSYYVLPYETTVVISNFEEDTDLVKIKSAYETFGKIESVLKTSNTFVFLAFYHKSSAQLALTKPLPYWKTSSIKRNINVHQTIDIQQEETKEERYKIMKILLGYQRCVGVFGLSQQTTQTSIAEKMDKYGKITNIKIPVTAQGISKQYCFVYFDDPRSAQAARLGLDKTIIDGRQISVRAISEKE

>Amas_NIX [Aedes masaliensis]
MCKKRNAEINAEFDIIKKYCIYIGNIPFFASKNDVVLKFAEYGETCNIYMQSNKPHCDVKPAIVRYRSRRSVDKSLCLNNSKFGNTILMVLPLSLPYSRYLLTYDTCIVVYINDKNSCKTSMAELYDEFQKIGDIQNMFKTTNNMIYINFESEKSMQLSLATKPFLINNNIFKINKVERNINMCGLNLESQDFSTNLKKKLLYNRSIGIFGLPSNATEERIAQIFSRFGDIQKITLICDIVGNSKQYGFIYYKKRTSANAAKVIMDGENFEGNIISVRFVPEKKVFKN

>Apol_NIX [Aedes polynesiensis]
MYSKNEINLINKQFEYIKKYCIYIGNIPAEVSKRDLVAKFSEFGEISNLYLKSFVKFCDVKHAVIRYRLETSVKESSSLHNNRYIQSVLIVLPLDSSYTHYYLPYNTCVAVYTNKHFHMVELFENFKRFGDIQVIKKTTNVMGYICFTTENAARKMLVTKPTDIHKNVQKINDVTRNINVCLIDFDNESSGNTAIKLTLLYNRSIGVFGLPSDFTEEKLYDEFSRYGRIEKNKLVYDSTGHSKQYGFVYYEKHISAQAAKEEMDRSDYTGGKISVRFVPEKE

>Ariv_NIX [Aedes riversi]
MYNKSEINLINKQFECIKKYCIYIGNIPAEVSKRDLVAKFSEFGEISNLYMKSFVRFCDVKHAVIRYRLKGSVKESSSLHNSRYIQSVLIVLPLGLSYTHYYLPYNTCVAVYTNKNFDMVELSENLRRFGAIQVIKKTTNVMGYICFTSENAARNMLVTKPTDIHKNVQKINDVTRNINVCLIDFDNESSGNTAIKLTLLYNRSIGIFGLPSDFTEAKLHDEFSRYGRIEKNKLVYDSTGHSRQYGFVYYEKHLSAQAAKEEMDRSDYTGGKISVRFVPEKE

>Atri_NIX [Aedes triseriatus]
MTDITKIPEEFREIKENIVYIGNIPIDSSKDEIINLMKEYGDIWNIYLQSNEEAMCNVKIAYVRFMNKCDAKNCTKKLNNKEYRNSVLILNNLRSPYTYNVLTYESTVVISNFKDTHLAAIKNAYEAFGKIHTILKTTNIFVFVSYYKKNSAELALSKRVTKDWKISSIRRNINIRIIDIEHDKNGKTERIIKNLLYSRCLGIFNLHQNTTAKRIIDFFEKYGIITKTKLILSKEGNSLQYCFIYFDNPLSAEKARKALDDTNIDGRVISVRSTAERE

>Atri_NIX [Aedes triseriatus]
MTDITKIPEEFREIKENIVYIGNIPIDSSKDEIINLMKEYGDIWNIYLQSNEEAMCNVKIAYVRFMNKCDAKNCTKKLNNKEYRNSVLILNNLRSPYTYNVLTYESTVVISNFKNTHLAAIKNAYEAFGKIHTILKTNNFVFVSYYKQNSTELALSKGVTKDWKTSNIRRNINIRVIDIVHNKKGAEKIIINLVNSRCLGVFNLHQNATKNRINDCFEKYGEITNTKLIVSKEGYSLQYCFIYFDDPLSAEKARKALDETYIDGRVISVRCTAERE

>Atri_NIX [Aedes triseriatus]
MAHSTDPIFKRFSDIEDYVVYVGNIPFDASKQDIIRLLGYYGTIRNLYLQNTKESVCNVKFAYVRFLHSRHARNCARILNNKQYRQSILIVTPMSEPLSFNLLIYETTVAVSNFEDASIAKIKRVYERFGPVHVILKRTNTFVLVSYCDPESAEKALAKELSGFRTTSIMGNVSSRIIDIEQDENQKTKKIIKILSDHRYLGQY

>Avex_NIX [Aedes vexans]
MFTPLHYAASHRHLTSEVINTEFEIIAQNCIYIGNIPNFVSKKILFDLFTQSGGEIFNIYIQQNEHCDVKAAIIRFLHKKSVMRSLSLNKTRYHQSILIVIELSLPYANYLLVYNTLIVIYIREKTKKYSLEQIYDEFKSFGAIRNILKTTNLMVYINYYSKKAQESALKSKSLPDYVDKIITSHRNIHMCCINLDSKDFSRNLEIKIKLLYSSTIGIFGLPSDTKEAEITQICSRFGDIDKIKLIYDKGGNSKQYCFVYYKNHISAIEAKHNLDKKPLQGREISVRFVPEKE

>Pscol.Nix_NIX [Psorophora columbiae]
MASYQKTRDSEFDEISSRIIYVGNIPKSVNERQIRLLFRDCGEIIRIAFTWCYEFCSTKVCFIKFKLPRSTIKALKFNRSNFEDSFIIVLPVNDNNDYLLTYETTVVVSNIHPGMTLWAIYLLFKPFGVKTVLKTTDTFVYLSLETEQKTKELLQCTTSWTANTVKVCSIRRNVRLILKDIFSDDEEMREIRSYLKDEDVSCTTTTRVLGCFGLDPKTSEDKIMQIFSRYGHIENVRLIRNRKNSVSMGYCFIFFDNSDSASNAYSDLKELVIDDRK

>Toxsp_NIX [Toxorhynchites sp]
MQMAIRESFEEIKSHIVYVGNVPAECSEEDIKNIFRECGKVEKIVFACARDKCAFKVAYVRFDLPRSSRKAAKLHGSIVKLLGLPYSIIVKLLGLPYSSYVLMHDCTVAVFYCGKGTGITHLELYKYFSEYGHIETIWCSTYNILQYVQFSNPQQAQRALLMTETMINHRKIRVFSINKNLNLPGTRNLAVKTINDLMKIDVCIGFFGLSAQTTETDLRNLLQPYKILAVKLIRNSYAFVKFEFANANFAKLAQEKLNGVEINGRVVRVELVAGNRWYTKSGRKNHK

>Toxamb_NIX [Toxorhynchites amboinensis]
MAIRESFEEIKSYIVYVGNIPANAFEKDIKNIFRECGMIEKICILRSRQHCQHKIAYVRFRHARGARRAAGLHGSYMDDDSYLIVKLLGLPYSSHVLLHDCTVAVSYCGGDKLKYKTKGITHLELYKHFSDYGRIETILCTHPTYTYVSFSQPSQARRALLKTESTINHQKIRVFSIARNVLIPGSRNLAIKTIDDLMKIDVCIGFFGLSPQCTENDLRDILQTYKLPTNLILIRDAVTSMSRQYAFVKFSNSTIAMAKTIAHTLNGIEIKGRKVRVDLVVDNRE

>Wsmi_NIX [Wyeomyia mitchellii]
MVSSETSSILLNHTGQNMEMCKIDEKFDAVKVLIVYIGNLPSYVQEQHIYRLLKSEKIFETDEAIKIISIPERRCAFLRFCSLVSVNNTRRLNGLKYNESILIVVPLSSSYHERVLLAECSISILNVYSQITMQQLFDSLSIYGDIKAAVKLTDTSFIFSFQEPYQAEETLKKSGDIIRKIKFLVKSNDVNNMMLGVKLFNLFRNINICAYDIQFTKGNSKEMLRQKTKIKAFLCEDFVAGLKPNKYNCLGIFGLPSKTTEQILREKFCCIDEKIKIVMIPDTNYCFLYFDTVFKAVMLKYEPKNGFVDKENIRERNLF





























































CLUSTAL O(1.2.4) multiple sequence alignment

Ajap_NIX        ----------MEKFDQMKNKIVYIGNIPLGASKKDIFMLLEEYGKIFTI---SENQNHAV	47
Akor_NIX        ------MRDCLEKFNQMKNKIVYIGNIPLGASKKDIFLLLEEYGKIFTI---SENRNHAV	51
Aae_NIX         -MCKKRNAEINAEFDIIKKYCIYIGNIPFFASKNDVVVKFAEYGETCNIYMQSNKPHCDV	59
Aal_NIX2        MYSKSELNLINNQFEYIKKYCIYIGNIPAEVSKTDLIAKFSVFGEISNLYMKSFIQFCDV	60
Aal_NIX1        MYSKSELNLINNQFEYIKKYCIYIGNIPAEVSKTDLIAKFSVFGEISNLYMKSFIQFCDV	60
Aal_NIX3_4      MYSKSELNLINNQFEYIKKYCIYIGNIPAEVSKTDLIAKFSVFGEISNLYMKSFIQFCDV	60
                            :*: :*:  :******  .**.*:.  :  :*:  .:   *      *

Ajap_NIX        KTAYVRFCDPESVDKCLEKNNTTYCESILIVKRMAMPYSYYLLPVETTVLVSTELQE-KN	106
Akor_NIX        KTAYVRFCDPESVDKCLEKNNTTYCESILIVKKMAMPYSYYLLPVETTVLVSTELQE-NN	110
Aae_NIX         KPAIVRYRSRKSVDKSLCLNNSKFGNTILIVLPLSLPYSRYLLTYDTCIVVYINDKNSCK	119
Aal_NIX2        KPAVVRYRLMKSVKESSSLHNSRYIQSVLIVLPLDSSYNNYFLPYNTCVVVYTYNK----	116
Aal_NIX1        KPAVVRYRLMKSVKESSSLHNSRYIQSVLIVLPLDSSYNNYFLPYNTCVVVYTYNK----	116
Aal_NIX3_4      KPAVVRYRLMKSVKESSSLHNSRYIQSVLIVLPLDSSYNNYFLPYNTCVVVYTYNK----	116
                * * **:   :**.:.   :*: : :::***  :   *. *:*  :* ::*    :    

Ajap_NIX        ITLKDIHGIFKCFGELFCILQRTDTFVYVSFCSEESAQISLSRS-IKIGGCPIKVGQIYR	165
Akor_NIX        ITLKDIHSMFKCFGELFCILQRTDTFVYVSFCSEQSAQISLSRS-IKIGGCPIKVGQIYR	169
Aae_NIX         TSMAELYDEFQKIGDIQNMFKTTNNMIYINFESEKSMQLSLATKPFLINNNIFKIKKVER	179
Aal_NIX2        FGMVDFYQKFSKLGDIHAMKKATNVMVYISFVSERAARTILDTKPTDIHINVQTINHVTR	176
Aal_NIX1        FGMVDFYQKFSKLGDIHAMKKATNVMVYISFVSERAARTILDTKPTDIHINVQTINHVTR	176
Aal_NIX3_4      FGMVDFYQKFSKLGDIHAMKKATNVMVYISFVSERAARTILDTKPTDIHINVQTINHVTR	176
                  : :::  *. :*::  : : *: ::*:.* **.: :  *  .   *     .: :: *

Ajap_NIX        NINCRLFDIEYKINQTTEAIIKEMVYPRCLGIFGLSKETTETSIAKHFSKKLITSKWLAK	225
Akor_NIX        NINCRLFDVEYKINQTTEAIIKQMVYPRCLGVFGLSQETTETSIAKHFSNIYAQRLLVA-	228
Aae_NIX         NINMCGLNSESQDF--STNLKKKLLYNRSIGIFGLPSNATEERIAQIFSRFGDIQKITLI	237
Aal_NIX2        NINVCLIDFEKECT-SNTAIKLTLLYNRSIGIFGLPSNFTEAKLHDEFSSCGPFKKFWQR	235
Aal_NIX1        NINVCLIDFEKECT-SNTAIKLTLLYNRSIGIFGLPSNFTEAKLHDEFSRYGRIEKNRLV	235
Aal_NIX3_4      NINVCLIDFEKECT-SNTAIKLTLLYNRSIGIFGLPSNFTEAKLHDEFSRFVWQCESK--	233
                ***   :: * :    .  :   ::* *.:*:*** .: **  : . **           

Ajap_NIX        ENMYGLRRTFRI----RRMSKVFWLSVLSLQAGKKISPAMAPWIQLKRIARYQQISRSES	281
Akor_NIX        AGCYSTADP---------PNNCYYCFTC--QPS-FAKPS---------------------	255
Aae_NIX         CD---------VVGNSKQYGFIYYKKRTSANAAKVI---M---------------D-GEN	269
Aal_NIX2        KHFLTFSTILISFGKSPVVDQSYSAKNFPGDGSSSE---P--------------------	272
Aal_NIX1        YD---------STGHSKQYGFVYYEKHLSAQAAKQE---M---------------D-RSD	267
Aal_NIX3_4      ------------------------------------------------------------	233
                                                                            

Ajap_NIX        KTKGTVQYRQINHAITKRMKKDRMRKSFANQIQYCTTN----------------------	319
Akor_NIX        ------------------------------------------------------------	255
Aae_NIX         FEGNKISVRFVPEK-----------KVFKN------------------------------	288
Aal_NIX2        -------------I----------------FPSRCRARFCFFRLETGLRF----------	293
Aal_NIX1        HTGRKIALRTVQEI-----------LAAETFLDLFHNTYQLWKIPRGRSILLRQKLPWRW	316
Aal_NIX3_4      ------------------------------------------------------------	233
                                                                            

Ajap_NIX        ------------------	319
Akor_NIX        ------------------	255
Aae_NIX         ------------------	288
Aal_NIX2        ----TGAPATVLSMTLSI	307
Aal_NIX1        KLFRTDLPESVSS-----	329
Aal_NIX3_4      ------------------	233




Multiple sequence alignment of NIX orthologs across Aedes mosquitoes. Amino acid sequence alignment generated using CLUSTAL O (1.2.4) comparing the full-length NIX protein sequences from Aedes japonicus (Ajap_NIX) and Aedes koreicus (Akor_NIX) with known orthologs and isoforms from Aedes aegypti (Aae_NIX) and Aedes albopictus (Aal_NIX1, Aal_NIX2, Aal_NIX3_4). The consensus symbols at the bottom of each alignment block indicate the degree of sequence conservation: asterisks (*) denote fully conserved residues across all analyzed sequences; colons (:) represent strongly conservative substitutions; and periods (.) indicate weakly conservative substitutions. Hyphens (-) represent gaps introduced to maximize alignment homology. The alignment highlights the strong conservation localized within the amino-terminal RNA Recognition Motifs (RRMs) contrasted by the highly divergent carboxyl-terminal regions.
                       [image: ]          

Phylogenetic analysis of NIX in mosquitoes. The evolutionary history was inferred using the Maximum Likelihood method. The percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000 replicates) are shown next to the branches. Evolutionary analyses were conducted in MEGA 11. Species abbreviations: Aae: Aedes aegypti; Aal: Aedes albopictus; Aatr: Anopheles atroparvus; Adet: Aedes detritus; Ajap: Aedes japonicus; Akor: Aedes koreicus; Amas: Aedes masaliensis; Apol: Aedes polynesiensis; Ariv: Aedes riversi; Atri: Aedes triseriatus; Avex: Aedes vexans; Pscol: Psorophora columbiae; Toxamb: Toxorhynchites amboinensis; Toxsp: Toxorhynchites sp.; Wmsi: Wyeomyia mitchellii.
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