
>CulexPipiens-TTLK-CPIJ013746 
MTRYQRTTEIRKVTPFDLESLTEILEDDWRTLFYLIPRRIGDVDQPPGAY 
LTKYNGNQERDLDKHASQERRCALQLLEEWGSSGKLQDRPTLEHLLKLLV 
KGNMFRAADEVAVNLLKEDPPARPQSGPAARIDIEGLLNGEIERGLDQVS 
YPNSTILLNGMESSTVNNNLDRAEPEKRDDVKDFPDLLRNSMLDGTLSQI 
SLSDNNEQMGEPIVDRPNISALLRSEEPVAGPSGMSQIPVILLGSAISST 
SDSVSNESSASSVMSQSAEEPPSGLGTISEEGESGDGDQGLPNLSIFGDR 
VPDNVSSSNGIPDLSGLMNGPVSSSHRSEHDSADIPRLSVLGSTQQYSTN 
SNNSDDINSTLASDLIKFSITDSATAEPVHFSYQNLQVATANFNADPFNN 
GDLRKPNGHFLGKGGFGQVCLAVNLTSNIAAAAVKRLLPTNENYRQKFDR 
ERQILSQCHHPNIVKLFGYSENDQLCLVYEYLPDGTLERALKANREGQTL 
PPTSRLSYLLGIASAIEYLHALPDPVIHRDVTPANILLRGTTAKLADFGL 
VKRVESTTATVVAGTAAYLPVEALRGIVTPALDIYSFGVVIAEVVSGEDA 
IGGVSGGSANVDQDDLLERVSARDADFIGLVDSRVDGEERWVEGGRRLLE 
LSRRCLRDRTKRPGAKEVRELIEDVANL 
 
>CulexPipiens-Pelle-CPIJ015474  
MGTPSASSSFRSNFVYIYDIPWTEQKRLTCLLDQDGKWVPLALKRMGYGA 
VEVEDIQRCCAQSGRSPAEQLLKKWGNLNHTITDLFVVMSQEGLFSAMEI 
IKRFVDPQLHYLIKQESLVAESRKELNGPPAPSAPALEHSKDGNSDSVVP 
PAAFQQKEPAVAPPVVPVVAPQPPQVLFSPASIPGGLPQFSYEELRSATD 
NWSKENELGRGGFGIVYKGFFKLTHVAIKKIKGINTESARTELRQSFNEL 
KYLNSCRHENVVPLLGCCLEQNEPCLVYQLMPGGSLDNRLFPKTTNTRPL 
SMLDRIKIAKGTAKGLQYLHTFTAKPIIHGDIKPGNILLDNNNEPKIGDF 
GLTRELSVSDSSMKVSRVYGTRPYIPHEFFTYRQLSTKVDSFSYGLVLYE 
MITGQRVYDDKRPIKHLKDVVDNAIASKYDIRVLMDRALLVVNADDVATV 
QACKVLLTCGVHCTMNDPDRRLEMVEVYKFLMTQFGA 
(Misannotated as interleukin-1 receptor-associated kinase 4) 
 
>AedesAegypti-TTLK-AAEL007642 
MTPYTRSTEVRKVFELDELASVLEDDWRTLFYLIPRKIADVERPAGSYPI 
RYNGTHESELDDYGRIQNTARARILLEEWGTSGRKGERPTLGHLYTLVDK 
GGMIRAVRHIEKLLKVPESAQPDSGPAAPIDVDLELNRLIEKQLEGIAYP 
SSTALQNGDISITQVNNLDYNLPAKRDDVVNPPNTVPDSIIEGSLPLLSR 
SDNNDQSIGAVPMLSDLLNADGQDTEASTSDNDSTPRQTIEGNTLSSTSD 
STSESSSNSTPTESLSRILPMVLPTIPEAGEVPNLSIFGPAASEASMDVG 
IPAISALMASSDSQQIVNDVSRSTETFQSEEHSSESSSSDSTEQQSSNNE 
PVCASNLMAFSSTNVATVEPLINFSFDSLTTATGNFDIKRFSNGNPLQPD 
GRVLGIGGFGEVFLALNLTPTYPVSAVKRLFPTNYKYKEKFDRERELLSK 
YNHSNIVELIGFSENVTLCLVYEYLPDGTLGAALDKSRKGQLHLTVTRRI 
SYLFGIAAALEYLHSPLVQVVHRDVTLANILLHGDVAKLCDFGLVKRIDS 
ITATEVSGTGPYISPEAMRGTVTPALDVYSYGVVLAEMVTGEEVLCEVLP 
EGVGDLIERVTARGADLESMVDRKVSQHELSEWLTYGKELLKLSNWCLRE 
RFKRPSAAAVRECVQKMKQGIC 
 
 
 
 



>AedesAegypti-Pelle-AAEL006571 
MSAEPSQGRGNTGNPQNVTSDFSSNFKYIYDIPQMEKKRLADLLDQDARW 
VGLALRQMGYSADDVEGIRRCCNRSGRSPAESLLVKWGNLNHTIVELFVV 
FYRENMTPAMEVIKRYVEPKYHILLKTPVSNTSVKVMNGPPAANGNPVEG 
YTTTDENSENAQQKVEFAQKVLPPIAPPVVVPIAPIPLAAPAQFPALMRS 
PSDQIAATVGGLPQFSGEELREATKNWHPDNELGKGGFGVVYRGYFKQTY 
VAIKKIKGANMESARTELRQSLNELKYLNACRHENVVPLLGYSLDCLYQQ 
QHHCASRAKSKSESEFVELTSLLNKKPVIHGDIKPGNILLGANNEPKIGD 
FGLTREMAVSDSSMKVSRVYGTRPYIPPEFISQRQLSTKVDSYSYGLVLY 
EIFTGQRVYDDKRVPKHLKAVILAAVQSNADIRNLMDPVLLHTANVRTFP 
SCVMLLRTGLSCTADEPEKRKEMAEVYKSLVEVFGE 
 
>AnophelesGambiae-TTLK 
MHRNMEIRHMAFHLETLAHILDTSEGWRDFLYLIPRNLDDLLKEDPYYPL 
KYTGLNERPLFDSSILETESQKRNLSPSKLLLEEWGISGQVRPTVDHLLK 
LLVRANQIRAAEYLTTLLKEQPPARPKDGPGAPIDVTLPEDHQTESLLNG 
ISYPSSTILLHHVESITIGNNRDYYDKLGPTKRVEIKDKSSVNVDGELPV 
FSSSNNNTKSGSDSSDIRNPAMMDRYPDQLPGPSRPSKAAAKAPPAEATP 
DGPLSSNGLPMISALGITSGQPESSKLQNNRNYDCASKEINGPQIPDLSI 
FGREESERKEVNGPQVPELSIFGREESERKEVNGPQVPELSIFGRQDSDS 
KEDNGAPVEHREDIPALSALLGDSSDVHQTQSNSTNNTHDSIPMLSMLGS 
DGSTSDTLGSESSSSAIVPQVDESVSDFIKFSTSPVVAVYAYDHLREVTD 
GFNVAPYTNGNLAAPNGRSLGAGGFGAVFLALNLAPSIPVAAVKRLDPDK 
YKFREKFHLELDILSKHSHTNVVSLLGSSSDGPQLCLVYEYLKDGNLEAA 
LSLVRAGQRQMGATVRLQYLKDIANAVAFLHERAKIIHRDVKSANILLDG 
PVAKLCDFGLIKRTSSRTTTSIIGTNAYMAPEAVRGDVSPALDIFAFGIV 
VAETVTGEPVLAEKESRSEIDLAGYVCRQRAEGRDLGLLVDRRAAVGRDG 
EARWCEAGRKLLEIAIKCMGEKWSRPNSGALADAVAGIQLVPL 
(Misannotated as Tube - AGAP003062-PA; see Materials and 
Methods) 
 
>AnophelesGambiae-Pelle-AGAP002966 
MLCPIMSKPNGQHTEMEGKPSGLSAATTVAPLSNFVYIYDIPRMEKKRLA 
ALLEVNNKWYELGEKQMGYSTVELDSTQRCCQRNNRSPAEQLLDKWGNYN 
HTITELFVVLSREKLYNCMELIKRYVDSRYHVLIKESASDGRNAVANMAT 
FSGANNNANVPNGHRAAHRLKDGAADQKVNGGGGDGAAAAAAAATNDKSN 
PTNSKENSPFANELADLTSLIPKISYEELTAATDNWSERNILGKGGFGTV 
YRGNFKHTFMAIKKIDYNKVKSSEAERIQLQQSFNELRFLNSCRHDNIVP 
LFGYCIEKEPCLVYQFMPGGSLDKSLFARRPASPLTWRERMNIAIGTARG 
LQYLHTFGDKPFIHGDIKPGNILLNEYKQPRIGDFGLTRQGAVQDSATVV 
SRVYGTRPYIPKEFYDRRELSTKVDTYSFGVVLYEIGTGLRAWDERRTEK 
HLKDYIARAVQEQMHVTQLADQSLPMDAEALMCCFKLLQVGRVCTADDPK 
QRPDMVGVMWQLSAA 
 
 
 
 
 



>NasoniaVitripennis-Tube-LOC100122761 
MATLDTEIRKLQPIELCTLAHILNQADAWKTLMAAIPSPDNPNHSLFNHE 
HFKMIEQAIRQQQRSGAEIFLSEWSTLGKQRPTCRSMLDLLVKAELFRAA 
DYLAVDILKGNPPVRPNFGPAATIDVSENAIEEILKQQAALVKTSAQSTQ 
DQEPLSWSMHFAEKPVHDVTATFHSEKAEDKQEELSDFIKFSETVKSGLL 
KFSDSEVKVQDWIAKDQTEVSEDYVLQEARSEDIPLCVRENVFQEINSRM 
MSTTTQETETATTIDSSDFSESTIASEEVQLPNISQNVIPVVVMEYNEKE 
KGETD 
 
>NasoniaVitripennis-Pelle-LOC100115010 
MASSTKSIKFIYQLPYLERVELCKILNQNNKWEELAGVWMGFNNLEIQNL 
RKEQNPTEELLAIWEKHNHTVLELFMLLARMHHYQAMLPIKSFVDSKYHT 
LLYNGEGNLQKLLRNGELRKDTKDLKIGAQNFNQKQKCQENAAKILVNNS 
LKDESSKILNQPMPHDQQNETPSNSNNLLASLPAIFSTLLPRIPYSELAA 
ATDNWKREHLLGKGGFGTVFKGIWKNTEVAIKKIEPRGSDYDESYALQLE 
QSFREIKILNSLPHENILPLYAYSIGGEAPCLVYQCMKNGSLEDRLHLKH 
GSYPLNWIQRREIAKGIARGLQYLHTIHEKPLIHGDIKSANILLDKNFEP 
KIGDFGLAREGSSDDSLKVSKIQGTRPYLPEEYIFKGNLSTKIDTYSYGI 
VLFELATGLSAYDKSRPTNKKLKEYVDSFEDKDLHLLRDKKAGDKYIEVY 
KYLLLLGKWCSNKLAEHRPQMSTVYDKFKN 
(Annotated as similar to ENSANGP00000010886, which is the A. 
gambiae Pelle) 
 
>ApisMellifera-Tube-LOC725368 
MMSQSTIYLDIELRKLRPAELYILSQILNISDSWKKLMAIIPNDDMPNLP 
KFNSEHFSMIEQAANHQRSAAEIFLSEWATMGKKRPTLSVLLNFLVKAEL 
FRAADYVAKDLLNVKVPERPKYGPATPVDISEEMKLLEEKEKFENLNFNE 
SLIFKLSSENVDNKTINSNVMNDSFLERNIQLTKLISSKEEHSNEQLENK 
KTLNTQMFDLMKFSLEESKECSKQEQMFKEMLSHELPVFLNEFKQTVEQT 
KLYQEVSSEELPIFVKNAIAINQNLSNYHVDDSLNLSNLNINNEIITTEL 
PQCVVEFHVNNEFNSNNRNN 
(this sequence differs from the Genbank record – the Genbank 
record shows a gap between a.a. 113 and 248; see Materials and 
Methods) 
 
>ApisMellifera-Pelle-LOC551608 
MTSSSCRDKIEYIYQLPFLTRSELCKILNQNDKWEELAGIYMKYDVLTIQ 
TLRKEKNPTDELLTLWGHHNHTILELFVLLSRMQHYQSMLPLIPFVEEKF 
HKLFYNAIHIGVSPSNSNNLLVTSLANPLPVTLSCVPTNKKKDDNVLKPE 
ATIPCVIYNELNIATNEWNKNNILGRGGFGTVYRGTWKNTNVAIKKIEKR 
GTNSDESFVLQLQQTLREIKILNFCRHENILPLYAYSIDKIPCLIYQLMK 
NGSLEDRLRMRRKSQPLSWIQRHEIAKGTACGLQYLHTIGEKPLIHGDIK 
SANILLDKNFEPRIGDFGLAREGLENDSMKVSKIHGTRPYLPEEFLHERK 
LSTKVDTYSYGIVLFELATGLPVYDESRLENKFLKDLIGTLENENLVSLM 
DKKADHFLIANAL 
(the C-terminus appears to be incomplete) 
 
 



>TriboliumCasteneum-TTLK-LOC663280 
MDPSVEIRKLPLDVRSHLISLLELQDSWKKLMAIIPQTLSLNEYKCDINF 
NNPAKYRSEHFHIIEDNSVKKRIFCSEILLREWGTSGRVRPAVGHLKYLL 
QKAELFRAADYVAVDILKEEPPPRPAKGPAAPVVFNPDELLDPETKRIEK 
ILDEINYPSSAIENINKLNSFNTNLNYSGKETTKVIPKIIISESPDVEET 
PPPFRLPVVVQKVKSESDLIKFSQESVSNSDNNANVPHLSSLLTDEASNN 
NIPAVISDLVSQSSSETTTENADSAVNRPELSSLLNQSSDDSEPNFNVPA 
ISELSLASSSDSSSNFPALSQLIDSEKNSRSCSSPLPNLSLNTPLPHFSY 
CDLATATNNFDETPVAQGGRFLGSGAFGKVYLGVGLVSKPVAVKKVILEN 
VDVVRVDDMVTKQFRNEVEILSKYEHENLVALRGYSCDGDTYCLLYEYVP 
GGALKDRLQLIWTERLYVAMGTARAIAYLHTAYASPLIHRDVKSANILLD 
SNNKPKVDFGLIKRALNQNTNTATTIFGTSAYMAPEAFRGDVSVKLDTFS 
FGVVLLLELLTSMPPMDESREGVDLVTHVQETCQDGIKPLLDTTVGSWMA 
NSINFGEKLYEIATSCLKEKKERPTMTSICGILGDLVQKFL 
(a.a. 1-248 verified through EST sequences, the rest is a 
prediction from whole genome sequencing reads) 
 
>TriboliumCasteneum-Pelle-LOC654877 
MFIYDMPFLERKKLCSILDRNNCFEELAAVHMQFDSETVQKIS 
REFFRGISPTEKLLDLWSHHNHTVFELFILLYRMKHYQAMTILKPLVDSK 
YHHLIKQSTCLPELMADLKLEQEPITSEKILNAPSCENNETKPQKPNGIS 
LISCVTESVGAVPQIPYDDLRQSTNDWNTGSILGRGGFGTVFKGVWKCTQ 
VAIKRIEKKADDNSDQIFQSYTELHCLNAYRHDNILPLYGYSIDGPQHCL 
VYQYMSGGSLEHRLHIRDASRVLSWPTRLTIAIGTARGLQFLHTIRDKPL 
IHGDIKSANILLDLNEIPRIGDFGLAREGPPQTDYVKVSRIHGTRPYLPD 
EFMKYKKFSTKVDTYSFGVVLFELATAGAAYSNKRVNKFLRDHVVFWEGD 
VLQLKDSRAEGGEDFFKGLVEVGKGCVRTGAKDRPEMVTVLLQLEAVMNQ 
 
>DaphniaPulex-TTLK 
MNSDMEIRKMPITVRLRLSSMLDTNNSWKIVMGAIPELNGDVETKKFSSE 
HVGLIEEEAKRQKKSAFDILIDEWGTSGKQRPTVCELVKLLAELELYQAA 
DYLSTDLLGEGPVERPANGPSANVPSSTEDINFLQTTSHSIQAAILEATN 
EHINPRFFEKKMPFSPPEVDKFDTTLPHLSYADLEYLTNDFDLNPVSQGR 
KLGAGAFGTVFLGILKENPQLDDRGIEIYKKMKLSLQHKVAVKRLHNQKV 
DVDIDTNRLFRTEVETMSQYVHENLLALLAFSADGPDCCLVYSFIPNGSL 
EARLACEGGSPPLQWNQRLDVAHGVSKALIHLHTGGAQPLVHRDVKSANV 
LLDHNMKAKLGDFGLIRIGASGRGSKSVAFTSNVLGTSAYMAPEGAFRGD 
ISVKLDTFSFGVIILELLTGLPPYDEERDGNDLISHVDSALDEIEFIQLL 
DPKISPLPEDMASALHSIALSCIQEKKRRPLMTQV 
(assembled from whole genome sequencing reads; a.a. 1-217 and 
281-485 verified through EST sequences) 
 
 
 
 
 
 
 



>DaphniaPulex-Pelle 
MASASPKPKYIYELPYIPQRDLANILDDNNQWKELGTVHKKINCDFMQYN 
VTRLNEFGRNTQSPTMAMFSDWGQKNHTIVELFVLLSKMQHYRALEILMP 
YVDERYHVLVRNGELNLSKLLKTELGAAAAPGNYSELSTATLRSPSGAKG 
SVDSCNFNSPPCERAFPSKLAPFELGQNNPSVSKPISINQSDVTRSENIQ 
ASWNTPSPAQPPNPSPQHGPINGILPRRDSESSGIFRDKVLFALHISIYN 
YSSPAFSEASSASAMSNIPPIDEQELSIATNNWNTVSILGKGGFGTVYKG 
TWKNTQVAIKRMENKGLAGANLIPMQQSMGELRILNAVRHDNILPLYGYS 
LGGNFPCLVYQFMPNGSLEDRLLCRQGTYPLNWEQRFNIARGTARGLQFL 
HTMGDKPLIHGDIKSANILLDKNFEPKIGDFGLAREGPQTQYTHIKVSRV 
LGTRPYLPDEYLRGKKISTKVDTYSFGIVLFELGTGLRAYDSHREHPYLR 
DQIENSGQTDLRDVKAGQVCVALYQPLMHLGWLCASTKAKDRPEMVKV 
(assembled from whole genome sequencing reads) 
 
>LottiaGigantea_TTLK 
MGKVTLTQDSYIRKLPFSAYRKLINLLDPGREWEKMAVLVPREINMTADNFEPRYDFDQI 
ANFAERGRKHNGSATESILRDWGTQNPTIQHLINVFMEAELFAAADYLSVQILGGSPVPR 
PHTDFMSVENNLGRPHRKVVEDDEDLMLDGVNLPKPNSSKASDNEEMKNSVLRDHNIVLR 
HVSYSTLKSITNNFNEEEAIKGGNLLGKGGFGLVFLGKFQSNFSVAVKQLKKDSQDIDVE 
KQFNTERHYLTKYRQDNLVQLLGFSHDGPYNCLIYQLMTNGSLEDRLMCKDGTSPLTSSQ 
RVIIVKGTAEGIAFLNNHGLVHRDIKSANVLLDEKFLPKIADFATTRSAPQGSGLSKVQQ 
TSCVIGTSAYLAPEAFQYDVSTKLDSFSFGVVLYEILTGLPAYDDQREEKDLKTHMDENC 
EQIVDMLDISGGEWDEKAVNVIYDVAVQCVQNKRRRPVVSDLLEDLRKL 
(assembled from whole genome sequencing reads) 
 
>LottiaGigantea-Pelle 
MAQIYQGTHFDTYISELPYSVTRSIIVSLDSDKAWECLASEAGYSFDKIKLFELEYQRHH 
GSPAKALLWDWGSRNTTVKELYYKLKKINRIRELQILENHLVSVGAIEEQENSHNSYNNS 
IDIMPSLKTSDLPSPSQKQKIKSDKVALLENEVNFNQPNSQNFGRKKNPTSLCSIDKDKQ 
YDDKVIPGQEQTAHHKPQESEESFESTTSSSFSADLSSSKSSSLTNNSSSQSEDLQSLLT 
NSNMSVAVALMGSPVFKFEELKKSTDNFNEQNLLGEGAFGKVYFSCLRECKCAIKKLDAA 
TSDILSNNEEKRRKLCSELSLLLKYRHENIVTLYGYAVDGPSLCLVYQHMVNGSLEDCIQ 
MKNGRLALNWEQRLRILCGAVCGLRYLHYMGNVPLIHGDIKSANILLDKYHEAKIGDLGQ 
AQHVNSGAITGKLTHITKKDAKSKLYGTKAYLSPELLRGNENMSIKTDIYAFGVVILETL 
SGQPACDENRTSSKFLADYFFDVIEPLGQDEWVDKFHDHKAGPPPTDLIFDILKLAVSCI 
SQIKKKRPDTDKVAENLEKNQKKFMDVYSSTTSSLGYDHLSHTSVVSGHDGNMAGNMASV 
SKDSVLKENASPGTPPLESIPYRLQMMYDQQQSGDGPHTSIEDLKKQIQTESKTEEPFKE 
YVSDPAKMAAIENYDKELKLAQQEQPKEFEKESEPASDPNKLALLNLFDRKCTISESENS 
NVGSDEHKLKAILEFDAQNVGESQSLQNKMVNMFKMYNACIDVEEDDDDDDASTLVGDQD 
ENNDDETCDQ 
(assembled from whole genome sequencing reads; a.a. 1-367 
verified through EST sequences) 
 

Supplemental Figure 1. Annotated FastA Sequences of TTLK Proteins and Pelle-like 

Kinases. 



SUPPLEMENTAL FIGURE 2. 
 
 
Drosophila melanogaster  Tube 
    
 NVPNLTIL  262-269 
 NIPDLSIL  286-293 
 NIPRITLL  319-326   
 NLPMISAL  356-363   
 NIPDLSEL  453-460 
 
Culex pipiens TTLK 
 
 DRPNISAL  215-222 
 QIP-VILL  237-243 
 
Aedes aegypti TTLK 
 
 EVPNLSIF  281-288 
 GIPAISAL   300-307 
 
Anopheles gambiae TTLK 
 
 GLPMISAL  258-265   
 QIPDLSIF  294-301 (RNYDCASKEINGPQIPDLSIF)    
 QVPELSIF  315-322 (GREESERKEVNGPQVPELSIF) 
 QVPELSIF  336-343 (GREESERKEVNGPQVPELSIF) 
 DIPALSAL  363-370   
 SIPMLSML  391-398 
 
Apis mellifera Tube 
  
 ELPVFLNE  235-242 
 ELPIFVKN  260-267 
 ELPQCVVE  299-306 
 
Tribolium casteneum TTLK 
 
 NVPHLSSL  235-242   
 NIPAVISDL* 251-259   
 NRPELSSL  277-284  
 NVPAISEL  297-304  
 NFPALSQL  315-322  
 PLPNLSLN  335-342  
 
 
 



 

Supplemental Figure 2. Alignment of the Tube Repeats from Insect TTLK Proteins. 

Numbers indicate the location of each repeat in the amino acid sequence. Repeats 2, 3 

and 4 in A. gambiae TTLK are each part of a longer (21 amino acid) sequence repeat 

shown in parentheses. The asterisk indicates a T. casteneum Tube repeat that contains a 

one amino acid insertion. 


