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ABSTRACT 
 
The Kekkon (Kek) family of proteins are a group of six transmembrane proteins characterized by an 

extracellular domain with seven leucine rich repeats and one immunoglobulin domain. The 

intracellular domain has no known functional motifs and is poorly conserved across species. A short 

intracellular motif (SLiM) is a short (3-10 residues), linear group of amino acids that mediate protein 

interactions, and because of the short length and high specificity tend to be well conserved during 

evolution. Identification of highly conserved residues across a taxonomic range could lead to the 

discovery of SLiMs, broadening our understanding of Kek protein function and mechanisms. This 

project identified Kek1, 2, 3, 5, and 6 orthologs in a group of sixteen arthropods, and from this group 

of orthologs putative SLiMs with unknown functions were identified.   
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INTRODUCTION 
 

Kekkon Protein Family 
  

Leucine-rich repeats (LRR) and immunoglobulin (Ig) domains are some 

of the most ubiquitous motifs in the metazoan proteome (MacLaren et al, 

2004).  LRR domains are present in many proteins with diverse functions 

and form an underlying structure that facilitates protein-protein 

interactions (Figure 1) (Kobe and Kajava, 2001).  Ig domains are 

characterized by an immunoglobulin fold, two antiparallel ß sheets with a 

disulfide bond, and, like LRR domains, are found in a wide variety of 

proteins, especially those that participate in cell-cell interaction (Figure 2) 

(Barclay, 2003).  The Drosophila melanogaster proteome contains 124 

proteins with an LRR domain and 228 

proteins with an Ig domain, while the 

human proteome contains 375 proteins with an LRR domain and 

750 proteins with an Ig domain.  Despite the ubiquity of the LRR 

and Ig domains in metazoan proteomes, only nine proteins in the 

Drosophila melanogaster proteome contain both an LRR domain and 

an Ig domain.  Of these nine members of the LIG protein family, 

six of them are Kekkon (Kek) proteins.  

 

The Kekkon family of proteins is a group of six transmembrane 

LIG proteins characterized by an extracellular domain with seven 

leucine rich repeats capped by cytosine rich repeats and a single 

immunoglobulin domain (Figure 3).  The intracellular region has 

no known functional motifs. (MacLaren et al, 2004).  

 
Figure 1. Structure of 
LRR domain  
 
 

 
 
Figure 2. Structure of Ig 
domain 
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Unlike the extracellular domain, the intracellular domain of Kek family members is poorly conserved 

across species (MacLaren et al, 2004).  Poor conservation of intracellular domains and the presence 

of multiple Keks, suggest each member of the Kek family performs a unique function. The exact 

function of all Kek proteins remains unclear, but preliminary studies of their function suggest that 

they play a role in cell signaling and neural development.  Kek1, Kek2 and Kek5 are abundant in the 

Drosophila melanogaster embryonic central nervous system (Musacchio and Perrimon, 1996 ; Evans et 

al, 2009).  

 

In Drosophila melanogaster, Kek1 has been shown to inhibit the Epidermal Growth Factor Receptor 

(dEGFR) during oogenesis (Alvarado et al, 2004).  Kek1 is expressed in tissues with dEGFR activity 

such as follicle cells, the eye, and wing imaginal disks, and conversely, Kek1 is not expressed without 

dEGFR activity (Ghiglione et al, 2003).  Loss of Kek1 function during eye development is associated 

with altered eye phenotype (Alvarado et al, 2004).  Furthermore, overexpression of human EGFR and 

mutated human EGFR are associated with many forms of cancer, especially lung and breast cancers 

and glioblastoma (Sigismund et al, 2017).  Given that Kek1 inhibits dEGFR, and the role of aberrant 

EGFR signaling in cancer, Kek1 may have potential for therapeutic uses as an inhibitor.  

 
Figure 3. Kekkon family in Drosophila melanogaster 
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Kek5 has been shown to regulate bone morphogenetic protein (BMP).  In Drosophila, BMP regulates 

wing growth and vein formation during larval and pupal stages respectively. Gain- and loss-of-function 

studies show that Kek5 likely inhibits BMP, and loss-of-function results in abnormal wing morphology 

and reduced viability (Evans et al, 2009).  

 

Kek6 interacts with Drosophila neurotrophins to regulate neuronal plasticity. Kek6 acts as a receptor 

for Drosophila neurotrophin 2 (DNT2) to regulate synaptic structure, plasticity, and vesicle release via 

CaMKIII and VAP33A.  Furthermore, Kek6 interacts with Toll-6, another DNT2 receptor, to regulate 

neuromuscular junction growth (Ulian-Benitez et al, 2017). 

 

To date, limited work has been done on Kek2, Kek3, and Kek4 function. Kek2 is abundant in 

developing Drosophila central nervous systems, and may play a role in regulating synaptic structure, but 

is otherwise poorly understood (Guan et al, 2005).  Kek3 appears to play a role in BMP regulation, 

but Kek3 BMP regulation appears to be a different mechanism than Kek5 BMP regulation (Krishnan, 

2015). Kek4 has not been studied and appears to only be present in Drosophila. 

 

Unlike the extracellular domain, the intracellular domain is poorly conserved across species (MacLaren 

et al, 2004).  This has led to an unresolved question – How do the Kek family members transduce an 

extracellular cue to produce an intracellular response?  Identifying portions of the intracellular domain, 

that are well conserved across species and among the different Kek proteins, could provide better 

insights into the functions and signal transduction mechanism by which Kek family proteins act. 

 

Short Linear Motifs 

A short linear motif (SLiM) is a small, linear group of residues that facilitate protein binding, and 

therefore, function (Krystkowiak and Davey, 2017).  SLiMs are approximately 3-10 amino acids in 

length, and it is estimated that SLiMs mediate 15%-40% of protein interactions (Edwards et al, 2007).  

Identifying and understanding SLiMs are critical in understanding protein function and mechanism, 

but due to their relatively short length they are difficult to identify.  Identification of SLiMs in proteins 

with poorly understood functions and interactions could lead to new understandings into protein 

function and cellular regulation (Davey et al, 2012).  
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Because SLiMs play an essential role in protein function, the SLiM residues tend to be well conserved 

compared to non-functional residues.  While the specificity of a SLiM’s interactions lends itself to 

evolutionary conservation, it can also lend itself to convergent evolution (Davey et al, 2012).  A 

phylogenetic approach to SLiM identification takes advantage of these inherent characteristics.  This 

is accomplished by first identifying protein orthologs in different species, then comparing the protein 

sequences to identify areas of the protein sequence with conservation across a taxonomic range.  

 

The presence of Kek proteins in the Drosophila genus is well documented, and Kek orthologs have 

been found in Anopheles gambiae and Apis mellifera (MacLaren et al, 2004).  This project aimed to identify 

Kek orthologs in more evolutionarily distant arthropods and to identify conserved short linear motifs, 

SLiMs, using a phylogenetic approach.  Through this I hoped to address the unresolved question of 

how Kek family members transduce signals via their intracellular domains. 
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METHODS AND MATERIALS 
 

Identification of Kek orthologs 

To identify Kek orthologs in arthropod species of interest, the Drosophila melanogaster Kek protein 

sequence was used to search the National Center for Biotechnology Information (NCBI) protein 

database using the blastp search function (blastp suite).  Using the ranked search results, potential Kek 

orthologs were identified based on a low e value and high percent identity.  To confirm that the 

putative ortholog was indeed an ortholog for a specific Kek family member, its protein sequence was 

blasted against the Drosophila melanogaster proteome using FlyBase (FlyBase).  If the top result obtained 

in this search was the same Kek protein used in the initial NCBI blastp search then the suspected Kek 

ortholog was confirmed as a true ortholog for that specific Kek family member.  Once the ortholog’s 

identity was confirmed in this manner, its NCBI accession number, open reading frame length and 

FASTA sequence were added to a master list of Kek orthologs.  For Kek family members 1, 2, 3, 5, 

and 6, MS Word files containing all orthologs with their associated protein sequences, accession 

number, and species name were generated.  The FASTA sequences of all identified orthologs can be 

found in appendix A.  

 

Identification of the transmembrane and intracellular 

region  

In order to identify the intracellular domain, the 

sequences were analyzed using Phobius (Phobius). 

Phobius uses hydrophobicity to predict the location 

of the signal sequence and transmembrane domain; 

allowing for identification of extracellular and 

intracellular domains based on the position of the 

signal sequence and transmembrane domain. The 

signal sequences were highlighted blue and 

intracellular domains red in the FASTA sequence list. 

See figure 4 for a sample output.   

 

 

 

  
Figure 4. Phobius prediction sample output. 

Positions of the signal sequence, transmembrane, 

extracellular and intracellular domains are represented. 

https://blast.ncbi.nlm.nih.gov/Blast.cgi?PROGRAM=blastp&PAGE_TYPE=BlastSearch&LINK_LOC=blasthome
https://flybase.org/blast/
http://phobius.sbc.su.se/
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Sequence comparisons 

Once the transmembrane domains had been identified, intracellular regions were defined as the first 

amino acid following the transmembrane domain to the final amino acid.  Based on this, the 

intracellular domains of a specific set of Kek family member orthologs were aligned using Clustal 

Omega (Clustal Omega) using standard parameters and an output format of Pearson/FASTA.  The 

alignment output was then compared using BoxShade (BoxShade).  The BoxShade fraction of 

sequences was set to 1.0, meaning only areas with 100% conservation were shaded.  Conserved 

regions, here termed putative short linear motifs (SLiMs), were identified using BoxShade files.  Using 

MS Excel, a master file was created with all SLiMs identified in this manner. For each Kek family 

member analyzed, a tab was generated that contains the putative SLiM for each species.  Finally, using 

this Excel file, the residue frequency for each amino acid in an identified SLiM was depicted graphically 

using weblogo (WebLogo).  WebLogos were created for each SLiM in each member of the Kek family, 

and additional composite WebLogos were created for SLiMs found in more than one Kek protein.  In 

order to create the composite WebLogos the SLiMs with the same fingerprint motif were trimmed 

and aligned by hand so that the fingerprint motifs aligned. 

https://www.ebi.ac.uk/Tools/msa/clustalo/
https://embnet.vital-it.ch/software/BOX_form.html
https://weblogo.berkeley.edu/
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RESULTS 

Identification of Kek orthologs 

Given the relatively low frequency of proteins with 

extracellular domain with both an Ig domain and LRR 

domain in the Drosophila melanogaster proteome, all 

members of the Kek protein family likely diverged from 

a single ancestral gene (MacLaren et al, 2004). Prior 

research into the evolution of Kek proteins suggest that 

Kek1, 2, and 3 form an intrafamilial clade and Kek 4, 5, 

and 6 form another intrafamilial clade (Figure 5) (Evans, 

2006). Prior studies have found Kek1, 2, 3, 5, and 6 

orthologs in species other than Drosophila melanogaster, 

Kek4 does not appear to be conserved, and therefore 

was not considered in this study. 

 

In an attempt to identify conserved, and therefore likely 

functionally relevant, sequences within the intracellular domain in the Kek family, Kek orthologs 

among sixteen different arthropod species were identified.  The sixteen species of interest represent 

approximately 530 million years of evolution.  Among the five studied Kek proteins a total of seventy-

four Kek family orthologs in sixteen species were identified in the NCBI database (Appendix A).  

 

The presence of orthologs for each Kek in the species 

examined is summarized in Table 1.  Kek1 was found in all 

sixteen species with a duplication in Diaphorina citri and 

Acyrthosiphon pisum.  Kek2 was found in every species with 

a duplication in Acromyrmex echinatior and Acyrthosiphon 

pisum.  Kek3 was found in only half the species.  Kek5 was 

found in every species except Acyrthosiphon pisum.  One 

Kek6 protein was found in each species.  Daphnia magna had 

a single protein that appeared to have characteristics of 

both Kek5 and Kek6. 

Table 1. Summary of Kek orthologs. 

 

 

Species Kek1 Kek2 Kek3 Kek5 Kek6 

Drosophila melanogaster + + + + + 

Anopheles gambiae + + - + + 

Plutella xylostella + + - + + 

Tribolium castaneum + + + + + 

Leptinotarsa decemlineata + + - + + 

Apis mellifera + + - + + 

Habropoda laboriosa + + - + + 

Acromyrmex echinatior + +(2) - + + 

Nasonia vitripennis + + - + + 

Linepithema humile + + - + + 

Diaphorina citri + (2) + + + + 

Cimex lectularius + + + + + 

Halyomorpha halys + + + + + 

Acyrthosiphon pisum + (2) + (2) + - + 

Pediculus humanus corporis + + + + + 

Daphnia magna + + + + 

 

Figure 5. Kek family phylogenetic tree 
(Evan et al, 2006) 
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Identification of Kek1 orthologs 

At least one Kek1 ortholog was identified in all species of interest (Table 2). Every species has one 

Kek1 ortholog except Daiphornia citri (Asian citrus psyllid) and Acyrthosiphon pisum (Pea aphid) which 

both have two Kek1 orthologs. 

 

Table 2. Identified Kek1 orthologs 

Gene Species name Order Subphylum 
Common 

name 

ORF 
length 
(aa) 

Accession # Taxid 

DmK1 
CG12283 

Drosophila melanogaster Diptera Hexapoda Fruit fly 880 AAC47404.1 7227 

AgK1 Anopheles gambiae Diptera Hexapoda Mosquito 769 None – genome 
assembly blastX 

7165 

PxK1 Plutella xylostella Lepidoptera Hexapoda Diamondback moth 650 XP_011548756.1 51655 

TcKek1 Tribolium castaneum Coleoptera Hexapoda Flour beetle 605 XP_973226.1 7070 

LdecK1 Leptinotarsa decemlineata Coleoptera Hexapoda Colorado potato 
beetle 

670 XP_023018029.1 7539 

AmK1 Apis mellifera Hymenoptera Hexapoda Honeybee 630 XP_006563309.1 7460 

HlK1 Habropoda laboriosa Hymenoptera Hexapoda Southeastern 
blueberry bee 

511 KOC62356.1 597456 

AechinK1 Acromyrmex echinatior Hymenoptera Hexapoda New world ants 614 XP_011062139.1 103372 

NvitriK1 Nasonia vitripennis Hymenoptera Hexapoda Pteromalid 
parasitoid wasps 

669 XP_031780070.1 
 

7425 

LhumK1 Linepithema humile Hymenoptera Hexapoda Argentine ant 634 XP_012218825.1 83485 

DcK1(a) Diaphorina citri Hemiptera Uniramia Asian citrus psyllid 600 XP_008471648.2 121845 

DcK1(b) Diaphorina citri Hemiptera Uniramia Asian citrus psyllid 591 XP_008485548.1 121845 

ClK1 Cimex lectularius Hemiptera Hexapoda Bed Bug 592 XP_014259547.1 79782 

HhK1 Halyomorpha halys Hemiptera Hexapoda Brown marmorated 
stink bug 

561 XP_014291404.1 286706 

ApK1(a) Acyrthosiphon pisum Homoptera Hexapoda Pea aphid 669 XP_029344215.1 7029 

ApK1(b) Acyrthosiphon pisum Homoptera Hexapoda Pea aphid 748 XP_003245526.1 7029 

PhumpK1 Pediculus humanus 
corporis 

Phthiraptera Hexapoda Body louse 752 XP_002427512.1 121224 

DmagK1 Daphnia magna Cladocera Crustacea Water flea 879 KZS15226.1 35525 
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Identification of Kek2 orthologs 

Kek2 was found in all species of interest (Table 3). Each species has one Kek2 ortholog except 

Acromyrmex echinatior (New world ants) and Acyrthosiphon pisum (Pea aphid), both of which have two 

Kek2 orthologs.  Plutella xylostella (Diamondback moth) has two accession numbers because the NCBI 

database entries that appeared to be the most likely orthologs were two partial protein sequences; the 

two sequences represent partial sequences that overlap to form a full sequence for a single protein. 

Table 3. Identified Kek2 orthologs 

Gene Species name Order Subphylum 
Common 

name 

ORF 
length 

(aa) 
Accession # Taxid 

DmK2 
 

Drosophila melanogaster Diptera Hexapoda Fruit fly 894 NP_523551.1 
 

7227 

AgK2 Anopheles gambiae Diptera Hexapoda Mosquito 880 CM000359.1  7165 

PxK2  Plutella xylostella Lepidoptera Hexpoda Diamondback moth 708 
492 

XP_011553857.1 
XP_011564835.1 

51655 

TcKeK2a Tribolium castaneum Coleoptera Hexapoda Flour beetle 592 XP_015835039.1 7070 

TcKeK2b Tribolium castaneum Coleoptera Hexapoda Flour beetle 667 EFA02723.2 7070 

AmK2 Apis mellifera Hymenoptera Hexapoda Honeybee 725 XP_026299571.1 7460 

HlK2 Habropoda laboriosa Hymenoptera Hexapoda Southeastern 
blueberry bee 

725 XP_017794268.1 597456 

AechinK2a Acromyrmex echinatior Hymenoptera Hexapodas New world ants 693 EGI60801.1 103372 

AechinK2b Acromyrmex echinatior Hymenoptera Hexapodas New world ants 765 XP_011061966.1 103372 

NvitriK2 
 

Nasonia vitripennis Hymenoptera Hexapoda Pteromalid 
parasitoid wasps  

739 XP_031777401 
 

7425 

LhumK2 
 

Linepithema humile Hymenoptera Hexapoda Argentine ant 762 XP_012226521  
 

83485 

DcK2 
 

Diaphorina citri Hemiptera Uniramia Asian citrus psyllid 767 XP_008477578.1 
 

121845 

ClK2 
 

Cimex lectularius Hemiptera Hexapoda 
 

Bed Bug 695 XP_014259906.1 79782 

HhK2 Halyomorpha halys Hemiptera Hexapoda Brown marmorated 
stink bug 

672 XP_024214678   
 

286706 

ApK2(a) Acyrthosiphon pisum Homoptera Hexapoda Pea aphid 802 XP_029343355.1 7029 

ApK2(b) Acyrthosiphon pisum Homoptera Hexapoda Pea aphid 671 XP_008181523.1 7029 

PhumpK2 
 

Pediculus humanus 
corporis 

Phthiraptera Hexapoda Body louse 752 XP_002427512.1 121224 

DmagK2 Daphnia magna Cladocera Crustacea Water flea 832 KZS15230.1 35525 
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Identification of Kek3 orthologs 

With the exception of Kek4, Kek3 appears to be the least well conserved member of the Kek family.  

In contrast to Keks1, 2, 5 and 6, only eight of the sixteen species appear to have a Kek3 protein 

ortholog (Table 4).  For organisms without an accession number, I was unable to identify a Kek3 

ortholog based on NCBI blast searches.  Interestingly, while Kek3 is found in Drosophila melanogaster, 

orthologs appear absent in numerous hexapoda, but an ortholog can be identified in the extremely 

divergent crustacean, Daphnia magna, representing conservation over an evolutionary distance of ~ 524 

million years (Kumar et al, 2017). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4. Identified Kek3 orthologs 

Gene Species name Order Subphylum 
Common 

name 

ORF 
length 

(aa) 
Accession # Taxid 

DmK3 
 

Drosophila melanogaster Diptera Hexapoda Fruit fly 1021 NP_001162986.1 7227 

 Anopheles gambiae Diptera Hexapoda Mosquito   7165 

 Plutella xylostella Lepidoptera Hexpoda Diamondback moth   51655 

TcKeK3 Tribolium castaneum Coleoptera Hexapoda Flour beetle 814 XP_008192538.1 7070 

 Apis mellifera Hymenoptera Hexapoda Honeybee   7460 

 Habropoda laboriosa Hymenoptera Hexapoda Southeastern 
blueberry bee 

  597456 

 Acromyrmex echinatior Hymenoptera Hexapodas New world ants   103372 

 Nasonia vitripennis Hymenoptera Hexapoda Pteromalid 
parasitoid wasp  

  7425 

 Linepithema humile Hymenoptera Hexapoda Argentine ant   83485 

DcK3 Diaphorina citri Hemiptera Uniramia Asian citrus psyllid 610 XP_026683561.1 121845 

ClK3 Cimex lectularius Hemiptera Hexapoda Bed Bug 703 XP_014250349.1 79782 

HhK3 Halyomorpha halys Hemiptera Hexapoda Brown marmorated 
stink bug 

670 XP_024218178.1 286706 

ApK3 Acyrthosiphon pisum Homoptera Hexapoda Pea aphid 904 XP_008183139.1 7029 

PhumpK3 Pediculus humanus 
corporis 

Phthiraptera Hexapoda Body louse 456 XP_002431502.1 121224 

DmagK3 Daphnia magna Cladocera Crustacea Water flea 833 KZS21093.1 35525 
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Identification of Kek5 orthologs 

Each species of interest has one Kek5 ortholog, except Diaphorina citri (Asian citrus psyllid) which does 

not appear to have a Kek5 ortholog at all (Table 5).  Daphnia magna (Water flea) is unique amongst the 

Kek5 orthologs because a clear ortholog could not be identified.  When the reciprocal blast in Flybase 

was performed using the putative Kek5 sequence both Kek5 and Kek6 matched equally well.  Upon 

further examination, it appears that Daphnia magna has a single Kek ortholog that has characteristics 

of both Kek5 and Kek6 and represents both Kek5 and Kek6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Identification of Kek6 orthologs 

 

Table 5. Identified Kek5 orthologs 

Gene Species name Order Subphylum 
Common 

name 

ORF 
length 

(aa) 
Accession # Taxid 

DmK5 
 

Drosophila melanogaster Diptera Hexapoda Fruit fly 931 NP_001245746.1 
 

7227 

AgK5 Anopheles gambiae Diptera Hexapoda Mosquito 901 XP_312632.5 7165 

PxK5 Plutella xylostella Lepidoptera Hexpoda Diamondback moth 783 XP_011554456.1 51655 

TcKeK5 Tribolium castaneum Coleoptera Hexapoda Flour beetle 738 XP_015834875.1 7070 

AmK5 Apis mellifera Hymenoptera Hexapoda Honeybee 766 XP_026297157.1 7460 

HlK5 Habropoda laboriosa Hymenoptera Hexapoda Southeastern 
blueberry bee 

760 XP_017789119.1 597456 

AechinK5a Acromyrmex echinatior Hymenoptera Hexapodas New world ants 739 EGI59898.1 103372 

AechinK5b Acromyrmex echinatior Hymenoptera Hexapodas New world ants 776 XP_011063371.1 103372 

NvitriK5 Nasonia vitripennis Hymenoptera Hexapoda Pteromalid 
parasitoid wasps 

802 XP_031781470.1 7425 

LhumK5 Linepithema humile Hymenoptera Hexapoda Argentine ant 783 XP_012216137.1 83485 

 Diaphorina citri Hemiptera Uniramia Asian citrus psyllid    

ClK5 Cimex lectularius Hemiptera Hexapoda Bed Bug 736 XP_014260449.1 79782 

HhK5 Halyomorpha halys Hemiptera Hexapoda Brown marmorated 
stink bug 

730 XP_024214681.1 286706 

ApK5 Acyrthosiphon pisum Homoptera Hexapoda Pea aphid 799 XP_001946145.1 7029 

PhumpK5 Pediculus humanus 
corporis 

Phthiraptera Hexapoda Body louse 475 XP_002426780.1 121224 

DmagK5/6 Daphnia magna Cladocera Crustacea Water flea 955 KZS18598.1 35525 
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Identification of Kek6 orthologs 

Each of the sixteen species of interest had one Kek6 ortholog, (Table 6) with the exception of the 

crustacean Daphnia magna as described above. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6. Identified Kek6 orthologs 

Gene Species name Order Subphylum Common name 

ORF 

length 

(aa) 

Accession # Taxid 

DmK6 
 

Drosophila melanogaster Diptera Hexapoda Fruit fly 836 NP_651880.1 7227 

AgK6 Anopheles gambiae Diptera Hexapoda Mosquito 805 XP_310646.5 
 

7165 

PxK6  Plutella xylostella Lepidoptera Hexpoda Diamondback 
moth 

585 XP_011558577 51655 

TcKeK6 Tribolium castaneum Coleoptera Hexapoda Flour beetle 561 XP_974068.1 7070 

AmK6 Apis mellifera Hymenoptera Hexapoda  Honeybee 660 XP_006559862 7460 

HlK6 Habropoda laboriosa Hymenoptera Hexapoda Southeastern 
blueberry bee 

662 XP_017790179.1 597456 

AechinK6 Acromyrmex echinatior Hymenoptera Hexapodas  New world ants 680 XP_011064989 103372 

NvitriK6 Nasonia vitripennis Hymenoptera Hexapoda Pteromalid 
parasitoid wasps 

669 XP_001606266 7425 

LhumK6 Linepithema humile Hymenoptera Hexapoda Argentine ant 676 XP_012216988 83485 

DcK6 Diaphorina citri Hemiptera Uniramia Asian citrus 

psyllid 

610 XP_008472857.1 121845 

ClK6 Cimex lectularius Hemiptera Hexapoda Bed Bug 616 XP_024085325 79782 

HhK6 Halyomorpha halys Hemiptera Hexapoda Brown marmorated 
stink bug 

611 XP_014272847 286706 

ApK6 Acyrthosiphon pisum Homoptera Hexapoda Pea aphid 624 XP_003246846 7029 

PhumpK6 Pediculus humanus 
corporis 

Phthiraptera Hexapoda Body louse 648 XP_002425241 121224 

DmagK5/6 Daphnia magna Cladocera Crustacea Water flea 955 KZS18598 35525 
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Identification of SLiMs conserved in individual Kek family members 

Having identified a broad set of Kek family member orthologs in an evolutionary diverse set of 

organisms, I embarked on a set of analyses to uncover conserved, and likely functional, intracellular 

sequence elements.  A short intracellular motif (SLiM) is a linear group of 3-10 residues that facilitate 

protein interactions. In order to identify putative SLiMs, the intracellular regions of individual Kek 

orthologs were aligned using Clustal Omega and areas of 100% conservation in the alignments were 

identified using BoxShade.  BoxShade outputs for each Kek can be found in Appendix B.  

 

Among the five Kek proteins studied twenty-four SLiMs were identified.  Of the twenty-four 

identified SLiMs, twelve were found in only a single Kek family member.  Any SLiMs identified in 

each member of the Kek family were then compared to other family members.  A fingerprint motif is 

a submotif within a particular SLiM that is conserved across multiple members of the Kek family.  

SLiMs with the same fingerprint motif share a common label in Table 7 . SLiMs that appear in more 

than one Kek do not have identical sequences, but rather share a fingerprint motif and have some 

conserved residues that are unique to a single member of the Kek family.   

 

 

 

 

 

 

 

 

 

The majority of SLiMs were unique to a specific member of the Kek family, with only four CO1, 

CO3, CO6, and CO12 being conserved in more than one family member.  Dmag5/6 was 

differentiated from Kek5 and Kek6 because it appears to have characteristics of both Kek5 and Kek6; 

this was supported by the presence of SLiMs that appeared in both Kek5 and Kek6.  Figure 6 provides 

a graphical representation of SLiMs identified in only one member of the Kek family.  WebLogos for 

all identified SLiMs can be found in Appendix C. 

 

 

Table 7. Presence of identified SLiMs in Kek proteins 

Protein CO1 CO2 CO3 CO4 CO5 CO6 CO7 CO8 CO9 CO10 CO11 CO12 CO13 CO14 CO15 CO16 

Kek1 
+ - + - - - - - - - - + - + + + 

Kek2 + + + - - - - - - - - - - - - - 

Kek3 
+ - - + - - - - - + - - - - - - 

Kek5 + - + - - + + - + - - + - - - - 

Kek6 
+ - - - + + - + - - + - + - - - 

Dmag5/6 
+ - + - - + + + + - - - + - - - 
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Identification of SLiMs conserved across Kek family members 

 

Panel 1. Kek 1 unique SLiMs 
CO14 

 
CO15 

 
CO16 

 

Panel 2. Kek 2 unique SLiMs 
CO2 

 
 

Panel 3. Kek 3 unique SLiMs 
CO4 

 
CO10 

 

Panel 4. Kek 5 unique SLiMs 
CO7 

 
CO9 

 
 

Panel 5. Kek 6 unique SLiMs 
CO5                                                                           CO11 

 
CO8                                                                           CO13 

 
Figure 6. Unique SLiMs. The above WebLogos represent SLiMs found in only one Kek family member. 
Letter height represents residue frequency at that position, while the letter color represents residue chemical 
properties. 
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After all  SLiMs, had been identified within a specific family member and its orthologs, the presence 

of these were then screened in all Kek family members.  This allowed for the discovery of SLiMs in 

more than one Kek family member.  Comparing SLiM sequences across the Kek family led to the 

identification of fingerprint motifs, submotifs within SLiMs that are conserved across members of the 

Kek family and across species. 

 

The most well conserved SLiM was CO1, as shown in Table 7 and Figure 7; it appears in every member 

of the Drosophila melanogaster Kek family.  In aligning CO1 across all Keks and orthologs, it became 

apparent that a PDL submotif is highly conserved across species and Kek family members.  Thus, the 

PDL sequence represents a more highly conserved element, or fingerprint, within the CO1 motif.  

While all family members with the CO1 motif share this fingerprint, there are amino acid residues 

within the CO1 SLiM that are unique to specific family members.  For example, the sequence of the 

CO1 SLiM in Kek1 is NPDL, while the same SLiM in Kek5 is PPDL. 

Three additional SLiMs were found to be conserved across family members.  Again, each SLiM had a 

distinct fingerprint motif present.  WebLogos for all three motifs are in Figure 8.  CO3 was found in 

Kek1, Kek2, and Kek5 and the fingerprint motif was identified as SPDEGY.  CO6 was found in Kek5 

and Kek6 with TLPRR as a fingerprint motif.  Finally, CO12 was found in Kek1 and Kek5 with a 

fingerprint motif of KPPR.  

 

 

 
 
Figure 7. CO1 is a universal SLiM. CO1 was the only SLiM found in all five Keks. This image 
represents the frequency of the residues in all five Kek proteins. The most conserved residues, the 
SLiM fingerprint, was identified as PDL. 
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The identification of SLiMs revealed that not only is the SLiM conserved over time, but its relative 

position and order in the protein sequence is also conserved.  For example, CO3 is consistently found 

just before the C-terminus, and CO12 maintains its position before CO1 in both Kek1 and Kek5.  

This is demarcated in the FASTA sequence documents in Appendix A; each SLiM is highlighted in a 

corresponding color, and it is evident that they are in the same relative position and order within the 

protein sequence.  This positional conservation is more readily apparent in Figure 9, which is a graphic 

summary of all the SLiMs present in each Kek and the relative location of the SLiM 

 
CO3 

 
CO6 

 
CO12 

 
Figure 8. Common SLiMs. The above WebLogos represent residue frequency of SLiMs 
found in more than 1 Kek protein. SLiM CO3 was found in Kek 1, Kek 2 and Kek 5. 
SLiM CO6 was found in Kek 5 and Kek 6. SLiM CO12 was found in Kek 1 and Kek 5.  
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Figure 9.  Summary of Kek protein structure with SLiM sequences and locations. 
The above figure shows the sequence and location of each SLiM in each Kek.  Uppercase 
letters represent highly conserved residues, lowercase letters less well conserved residues, and 
x residues with minimal or no conservation.  SLiMs in grey boxes are found in only one 
member of the Kek family.  SLiMs in colored boxes are found in more than one family 
member: blue boxes represent CO12, purple CO1, red CO3, and orange CO6.  The PDZ 
domain binding sites, previously identified in Keks, are in the yellow boxes.  
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DISCUSSION 
 

This project aimed to identify Kek orthologs in evolutionarily distant arthropods and to identify 

conserved short linear motifs, SLiMs, using a phylogenetic approach.  Kek orthologs were identified 

in sixteen arthropods and then the intracellular domains were compared to identify highly conserved 

residues.  The most highly conserved motifs were considered to be SLiMs.  Finally, the SLiMs 

identified in individual Kek proteins were compared to the SLiMs identified in other members of the 

Kek family in an effort to identify submotifs, or fingerprint motifs, that were conserved across family 

members.  The SLiMs identified in this project likely represent key motifs that play a role in Kek 

protein function. 

 

Identification of Kek orthologs 

Generally speaking, the Kek family is very well conserved within arthropods. Every arthropod studied 

had at least Kek1, Kek2 and Kek6 orthologs.  A Kek5 ortholog was found in every arthropod studied 

except Acyrthosiphon pisum.  Kek3 was the least well conserved member of the Kek family, only eight 

of the sixteen studied arthropods had a Kek3 ortholog.  While one would expect Kek3 is present in 

more closely related organisms, in actuality Kek3 was present in Drosophila melanogaster, appears to have 

been lost in some closely related species, but retained in Diaphorina citri – which is more evolutionarily 

distant, 358mya (Kumar et al, 2017).  This suggests that Kek3’s absence in the eight  more closely 

related species is indicative of a less vital role for those species, hence its loss.  

 

All five members of the Kek family were conserved over approximately 524 million years of evolution. 

For reference the evolutionary distance between Homo sapiens and Pan troglodytes (chimpanzee) is 6.4 

million years (Kumar et al, 2017).  The conservation of Kek family molecules in species across such a 

long span of time suggests that Kek proteins play a critical role that is essential for survival in those 

species.  

 

Identification of SLiMs conserved in individual Kek family members 

When the intracellular domains of the Kek orthologs were compared, highly conserved motifs were 

considered to be putative SLiMs.  These motifs have been conserved over approximately 524 million 

years of evolution, suggesting evolutionary selection to conserve these motifs thus maintaining protein 

functionality.  
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While the Kek proteins are members of the same family, it is likely each member of the Kek has a 

unique and specific function.  This is supported by the presence of more than one member of the Kek 

family in the species studied.  Unique SLiMs identified in individual members of the Kek family 

provide further support this model with those SLiMs likely mediating the specific function of that 

member of the Kek family. 

 

Identification of SLiMs conserved across Kek family members 

While most of the SLiMs identified in this project were unique to a single member of the Kek family, 

four SLiMs were identified in more than one member of the Kek family.  CO1 is arguably the most 

interesting SLiM discovered during this project, because it is so well conserved within arthropods and 

within the Kek family.  The CO1 motif was found in every member of the Kek family with the PDL 

fingerprint motif and additional conserved residues that were unique to individual members of the 

Kek family.  Because SLiMs have high specificity, it is unlikely that the CO1 SLiM serves a different 

function in each Kek; rather, the PDL motif likely has a similar function in each Kek, like a common 

binding partner, and the specific functions mediated by the unique conserved residues or other SLiMs.  

 

The three other SLiMs conserved across specific Kek family members, CO3, CO6, CO12, also had 

identifiable fingerprint motifs SPDEGY, TLPRR, and KPPR, respectively.  Like the PDL motif in 

CO1, SLiMs with the same fingerprint motif likely have similar functions with specificity determined 

by unique conserved residue or other SLiMs.  SLiMs present in more than one member of the Kek 

family, but not all the members, are of interest because it supports the notion that members of the 

Kek family may have overlapping, in addition to unique, functions. 

 

Kek Family Evolution 

The high specificity of SLiM interactions lends itself to both convergent and divergent evolution of 

SLiMs (Davey et al, 2012).  Given the high conservation of the extracellular domain and the relative 

rarity of coexisting LRR domains and Ig domains, it is almost certain that the Kek family represents a 

group of proteins that diverged from a common ancestor, rather than a group of proteins that 

experienced convergent evolution due to a common binding partner.  

 

Prior research into the evolution of Kek proteins suggest that Kek1, 2, and 3 form an intrafamilial 

clade, and Kek 4, 5, and 6 form another intrafamilial clade (Evans, 2006).  The close relationship 
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between Kek5 and Kek6 is supported by the presence of the CO6 SLiM in both Kek5 and Kek6 and 

its absence from other members of the Kek family.  This is further supported by the presence of a 

Kek5/6 protein in Daphnia magna.  Kek5/6 protein in Daphnia magna is of particular interest, because 

it contains SLiMs that are unique to Kek5 and Kek6 in other organisms, suggesting that this single 

protein maybe able to perform the functions of both Kek5 and Kek6.  Based on the presence of 

SLiMs alone, Kek5 may be more closely related to Kek1 than initially thought.  The CO12 SLiM 

appears only in Kek1 and Kek5, and the CO3 SLiM appears in Kek1, Kek2, and Kek5. These common 

SLiMs between Kek1 and Kek5, suggest that perhaps the functions of Kek1 and Kek5 overlap more 

than initially thought. 

 

This study has shown that Kek 1, 2, 3, 5, and 6 are well conserved within arthropods through 

identification of Kek orthologs in sixteen different arthropods that represent over .5 billion years of 

evolution.  Additionally, this project has identified well conserved motifs, SLiMs, that represent key 

targets for revealing insights on Kek family mechanisms and functions.  Future studies could examine  

the impact of SLiM deletions to determine which of these SLiMs are, in fact, functional and expand 

understanding of Kek protein mechanisms. 
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APPENDIX A: Demarcated ortholog FASTA sequences 
 

Key 
 
CO1 CO2 CO3 CO4a CO4b 

CO5 CO6 CO7 CO8 

CO9 CO10 CO11 CO12 

CO13 CO14 CO15 CO16 

RED=Signal sequence 

BLUE=Transmembrane domain 

UNDERLINE=Continuation of overlapping SLiM 

 
Kek1 ortholog FASTA sequences 
 
Drosophila melanogaster (Fruit fly) 
>DmK1=CG12283 

MHIREAVFLVLTLLPGMILGTRYNQLHLYANGGASSSGPGGYRPAPSSQNEVYSIADSQPMTEDGYMPPS

QHFPPTHSDLDPPAQQQSTCQTVCACKWKGGKQTVECIDRHLIQIPEHIDPNTQVLDMSGNKLQTLSNEQ

FIRANLLNLQKLYLRNCKIGEIERETFKGLTNLVELDLSHNLLVTVPSLALGHIPSLRELTLASNHIHKI

ESQAFGNTPSLHKLDLSHCDIQTISAQAFGGLQGLTLLRLNGNKLSELLPKTIETLSRLHGIELHDNPWL

CDCRLRDTKLWLMKRNIPYPVAPVCSGGPERIIDRSFADLHVDEFACRPEMLPISHYVEAAMGENASITC

RARAVPAANINWYWNGRLLANNSAFTAYQRIHMLEQVEGGFEKRSKLVLTNAQETDSSEFYCVAENRAGM

AEANFTLHVSMRAAGMASLGSGQIVGLSAALVALIVFALGVIMCLLLRVKRQPYVDSKTPNHMEVITSVN

HQNSITNKTQPATGNGSIGGVVIANGAVANIIDGGVVQGGTLERKSSGRGGVPHGVHDQRSANPVQKPPR

LTDLPYSTQGYDNNGSVLSTASCFISPSGSTGNGGNNPDLINDTKRFGSDEFADLKIPPISGVGVGGSGE

YSRANGCDSLYPSGLWEHGAPVGTTSADDLFMKRYTDKTPIIDSTQLYDLHERTAATDYFSKTFPRSHLQ

QGMMTGGGGGTSTASTVTTNLSGGSSSGYPNDYGLPLVPGAEHQHNHQLQMHPLQQLQQQLTSTLNHQKQ

EGSSTGSSPHFSSRTLPRLHEGSGGGGSSRSSPTPAISGGHANQAANPSTSSSSCSILPNGQPINAKTIR

VWQKGGVPVLPPVTALKRALISSSRNSPDEGYQEGCGTDV 

 

Anopheles gambiae (Mosquito) 
>AgK1 

MPVLLSLLLVLLLPALVSRGQVSGEPNCPSACQCKWKGGKQAVECLSGNLFTIPENIDHSTQVLDVSGNN

LQIISNETFVRSNLLNLQKLYMRDCRIGQIDDGAFAGLTNLVELDLSINLLTAVPSAAFQHIVSLRDLTL

ARNHIQKIESHAFRNVTALTKLDLSFCSIQTIAPQAFEGLGSLHSLKLNGNQLSELRPKTIETLSRLHGI

ELHGNPWVCDCRLRAAKLWLTEHNIPYPIAPTCAGGPERVMDKTFGELQVDDFACKPEMLPVRRFIQSYS

GENATIECRSSAVPSATVNWYWNGKLLVNNSHFSAYQRVLVHEQGNFEKRSRLTLTNAQETDSSEFYCVV

ENRAGTAEANFTLHVAMRDVGFVIENRQVIGLSAALVILILFILLIILFLLVRLRRIPMTETKTPNQVEV

ITSVSPSSNVNGKVATPINDCHSPDRAKAAGDLKCGPNPAANPLQKPPRLTDLPYSTSHYDGGGSLIASG

QCFVSPTHSLAGNNPDLINDTKRLGSGTDLTAATAAPGPAVPGGGVADPLAHLGQLQLQATSALSTALSL

MDPVERPGSGEYSRAGCDSLYPSGLWETHSSNLAATGLDHGGSHGPGPYSDKLPILGGGGSGAGPAMLNL

DDETSSVDYLSRTFPRTHLTGGLSLSTTASSGGSYGHGVAAAAAAATGGTTTTGSGGGYPADYGLPIVPG

AEQLHNKLASGQPAHHGSTGSMPMNAKTLRVWQKGGVPVLPPVTALKRALSNSRNSPDEGYQEGCGTDV 
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Plutella xylostella (Diamondback moth) 
>PxK1 

MKMRCLLVIMSVVVWNTTSAGIAPPGSCPAVCACKWKGGKQTVECVERALITVPELVDPATQVLDLSGNN

LQILPQEAFARTGLVNLQRVYLRSCNIGQINERAFKGLTNLVELDLSNNLLTQIPAHSFKDAPFLRDLSL

AHNPVLKVHPDALSNLGSVVKLDLSSCDIRDIAPEAFRNMRSLESLKLNGNNLRDLPISSLEKVEKLRAI

DLSDNPWTCDCRLREMKMWLAKRKLLATPSCSAPGRLAGRPFSELAIEEFACKPEILPVSRHVEAAVGEN

ATITCRTEAVPSANINWYFNGRLLMNGSNLNSHQKIFIFESGENKKKSSLVLTNTQQSDSAEFYCVAENK

GGNSEANFTLHVTMLAAGMASLGSAQIASLGAALFLVAVIVSLAVLIMFVRFRNAPICESKTPSTLDRVV

SGNEVHPASVDKPCVAALGSRDELPGVSDPKCNPVQKPPRIGDIPYTTNHYEGRGSVVTAGGPLMVSPTM

SVANDPDLINDTRPESAGRPGSGEYAREASDSLYPSGLWDQMKRDQATSLARAVSSALPAYYTDRTPIME

SSSVEGSQEELGYMSRTFPRAHAAAAGGGAGSGDAPYPADYGLPVGGARTLRVWQXXXXXLPPVSALKRV

LATSRHSPDEGYQEGCATDV 

 
Tribolium castaneum (Flour beetle)  
>TcKek1 

MVLVVGLVTLLVLTPCLGGNCPSPCTCKWKGGKQTVECTERGLITIPESVDPETQVLDLSGNNLQILPRE

TFVRSGLLNLQRVFLRRCRIGQIDDLAFRGLTNLIELDLSHNLLTAVPSGTFRDVPFLRDLVLAYNPIQK

IDSQAFKTIPGLIKLDLSNCEIQVIASKAFEGIEMLESLKLNGNRLSELRLRTVETLNRLHGIEMHDNPW

HCDCRLRAVKEWLVNNNIPYPISPICSGGPERLIDKTFTELHIDDFACKPEILPVNRYIEATSGSNATIL

CRANAIPVANINWYWNGRPLLNNSAFSSHQRIHVFEEGKQEKRSVLVLTNVQEINSSEFYCVAENRAGNA

EANFTLHVSMRAAGITTLGSGQIAGLSVALIILIIFILLVIFVLLVRLRRIPFSESKTSGQIEVVTVVNG

TSKVEEPSHEHTKPTELNFCNPVQKPPRLSDSTIPASCFVSPSSASGNNPDLINDTKPSEDPEGLERPAS

GEYSRNADSLYPSGLWETDYSRQVNFYDDKTPIMDGMSGGGSLEELAFRAQGYPADYGLPIADKQQTLPT

NAKTLRVWQKGGVPVLPPVTALKRALTHSRNSPDEGYQEGCGTDV 

 

Leptinotarsa decemlineata 
>LdecK1 

MDGLVCWLLSLVTLISVQATNSMGGICPSPCMCKWKGGKQTVECMERGLITIPENIDTETQVLDLSANNL

QILPRETFIRSGLVNLQRVYLRSCRIGQIDSLAFRGLTNLIELDLSQNLLTAIPSETFKDIPFLRDLIMS

NNPIQKVESRAFQAIHGLVKLDLSNCEIQNVAPKAFEDIEMLESLKLNGNRLSELRLRTVETLSRLHGVE

LHDNPWHCDCRLRSVKEWLVKNNIPYPEDPVCSGGPERVIHKTFSELHVDDFACKPEILPVSRYIEAKSG

ENASIICRANAVPAAQVKWYWNGRQLINNSVFSPNQMIHVHEEGKQEKRSNLILTNVQEVDSSEFYCVAE

NRAGSSEANFTLRVSLKPMGITSLGNGQIAGLSAALVFLILFILIVISILLTRLRRMPFAESKTPGQLEV

VTVINGGTLSNGKSASSQMSSPVEPPAFTENKSPSELNFCNPVQKPPRLNDIPYSTAHYNGNGSIMSSSC

FVSPSHSGNNPDLINDAKVSEIEETIPDPNSSEVIFDKSVSGEYSRNTDSLYPSGLWENDKVHIIRNNAG

FHYNDKTPIIGDGTSTGGSAEELNFRLAQGTNRGATYPKDYGLPMTETKLENQILTSATQVSLPANAKTL

RVWQKGAVPVLPPVTALKRVMNHNRNSPDEGYQEGCGTDV 

 

Apis mellifera (Honeybee)  
>AmKek1 

MKILIFFLYVTTLLGIVTSDKCAVECSCKWKSGKRTVECVNRALTSIPEWVDPETQVLDTSGNDIRTLPS

NIFVRVRLTNLQRLYLRECRIDRIDSEALAGLTNLVELDLSHNLLTVVPTASFLDTPFLRDLVLSYNPLK

RVHSHAFKSTPNLVKLDLSHTQLVEIEAKGFRGLDLLESLKLNNNQLSTLHPGTFEPLNKLTSIELHDNP

WICDCHLREMKMWLVKHNLPTLQAPLCRGPRQLMNRTFTDLGIDDFACRPILLIASRYAEATIGENASIV

CRVSAIPPAKVKWYWNGRLLTNHSAFSSYQKILIFEDGQFRKRSTLVLTNAQEADSSEFYCVAENRAGTV

EANFTLHVSLRTAGMSTLGSGHIAGISAALVVLILFILLVILVLFVRFRRMPVKDVKSAVPAEGVSGDSA

GGNNENNPSSATSTTRRKHEEIETTSFGVESKPPPVSLTLSYVQRPQAALLQTENEYGASIGRFDDHSQQ

PSVMVAPGACFSSTTSLMPIDNPDLIRDTRRGSAEDITPYGGADYSRMEVVDDAKILYSSCMWEARDTCR

TTVPVSTYPSKETLAVVAPMVEQFPPGAKQIRVWQKGVPVLPPVSALKRVLGSTRSSPDEGYQEGTGTDV 
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Habropoda laboriosa (Southeastern blueberry bee) 

>HlK1 

MVPSSSFLETPFLRDLVLSNNPLKRIHSNAFKSTPNLVKLDLSHTQLIEIEVKGFRALELLESLKLNNNQ

LSTLHPGTFEPLNKLTSIELHDNPWSCDCHLREMKMWLVKHNLPTLQAPLCYGPKQLLNRTFTDLGIDDF

ACRPILLIPSRYAEATIGENASIVCRVSAIPPAKVKWYWNGRLLTNHSAFSSYQKILIFEEGQFRKRSTL

VLTNAQEADSSEFYCVAENRAGSVEANFTLHVSLRTAGMSTLGSGQIAGISAALVVLILLILLIILVLFI

RLRRMPLKDVKSAVPAEGVSADSTGANNENPPSATSTTRRKHEEIETTSFGVESKPPVSLNLSYVQRPQT

AGLQSENEYGSISRFDDQNQQPSVMVAPGACFSSTTSLMPIDNPDLIRDTRRGSAEDITPYGGADYSRME

GVDDTKILYSSCMWEGRDTCRTTVPVSTYPSKEALAVVAPMVEQFPPGAKQIRVWQKGVPVLPPVSALKR

VLGSTRSSPDEGYQEGTGTDV 

 

Acromyrmex echinatior (New world ant) 

>AechinK1 

MGVSVFLLYAVTSGTRDLTSIPEWIDPETQVLDMSGNNICHLPNNIFIHVRLTNLQRLYLRECRIDRIDS

EALAGLTNLVELDLSNNMLAAVPSLSFTDTPFLRDLVLAYNPLKRIRSHAFKSTPNLVKLDLSHTQLVEI

EAKGFRGLEMLESLKLSNNELSTLHQGTFEPLNKLTSIELHENPWICDCHLREMKMWLVKHNLPTIVAPV

CHGPQQLLDRAFTDLGIDDFACRPILLIASRYAEATIGENASIVCHVRAVPAADVKWYWNGRLLTNHSAF

SSYQKILIFEEGQFRKRSTLILTNAQEADSSEFYCVAENPAGSVEANFTLHVSLRTAGMSTLGSGQIAGI

SAALVVLILFILLIILVLFIRLRRMPLKDMKSSAPMEAASSDGVGNGGSGGGGGGGGGDNNPSSATSTTR

RKHEEIETTSFALESKPPASLHLSYVQRPHAAVMQDNEYSTISRFDDQNQPAMAAMPGAGCFSSTTSLMP

IDNPDLIRDTRRGSTEDITPYGVTDYGRVEALDDAGKMLYTSCLWEARDSCGRTSAVSANVYPSKEQLAV

VAPVVEQFPPGAKQMRVWQKGVPVLPPVSALKRVLGSTRSSPDEGYQEGTGTDV 

 
Nasonia vitripennis (Pteromalid parasitoid wasps) 
>NvitriK1 

MSATCRRLLLVCALMLLVCCRTMADKCTNVCVCKWKSGKQTVECRNRGLNGVPDGIDPETQVLDASENAI

NFLTDGIFIKVRLTNLQRLYLRSCRIDRIEQNALAGLTNLVELDLSHNRLTSVPSQSFANAPFLRDLVLA

HNPIGKIPPHAFKDAPNLVKLDLSNCDLTDLAAKGFQGLDMLETLKLSHNRISTLLQHTFEPLNKLTSIE

LHENPWTCDCTLREMKSWLVKHNLPTLIAPICQRPEQLANRSFAELTADDFACRPVMAIVSRYAEATIGE

NASIVCTVTAIPPAKIKWIWNGKLYTNHSIVNSYQKILIYEEGKHFQKRSTLVLTNAQETDSSNFFCVAE

NQAGSVEANFTLHVSLRTAGMSTLGSGQIAGISAALVVLILFILLTIMVLFVRLRRMPQKEVKSPAPGSD

NLPLDGCTSSNQDSGANNPQSATSTVSRRKLEEVETTSFNESLCAGKPAGGNAMPLNHSYAPRPVAASLL

PTESHDYLINRGYDDGSSSRTLHQSILAAGPACYSSQASLMPVDNPDLIRDTRRGSSDEAAIASYASGEY

SSSRLLDMDEGKLLYSECLSWEATGSRALPSVSANPYKDLHQPHQQAQPQQQQQQQQQQQDSFPPGAKQI

RVWQKQGVPVLPPVSALKRVLSTRSSPDEGYQEGTGTDV 

 
Linepithema humile (Argentine ant) 
>LhumK1 

MGVSVFLLYAVTVLGVAASGDKCADECSCKWKSGKRTVECVDRGLTSIPEWIDPETQVLDMSGNDIRHLP

SNIFVRVQLTNLQRLYLRECRIDRIDSEALAGLANLVELDLSSNLLSTVPSASFTDTQFLRELVLAYNPL

KQIPSNAFKSTPNLVKLDLSHTQLTEIESKGFRGLELLESLKLNNNRLERLQPGTFEQFKKLTSIELYDN

PWVCDCHLREMKMWLVKHNLPTPVAPRCHGPPQLVDRAFTDLGIDDFACRPVLLIASRYAEATIGENASI

VCRVSAIPPAKIKWYWNSRLLTNHSAFSSYQKILIFEEGQFRKRSTLILTNAQEADSSEFYCVAENRAGS

VEANFTLHVSLRTAGMSTLGSGQIAGISAALVVLILFILLIILVLFIRLRRMPLKDVKSSAPLEAVSGEG

AGNGTGGGENNPPSATSTTRRKHEEIETTSFALESKPPASLHLSYVQRPQAAVMQENEYGTISRFDDQSQ

SAVAAIPGAGCFSSTTSLMPIDNPDLIRDTRRGSTEDITPYGVADYGRVEAIDDAGKMLYSSCLWEARDT

CGRTSAVTVNAYPSKEQLAAVAPVVEQFPPGAKQMRVWQKGVPVLPPVSALKRVLGSTRSSPDEGYQEGT

GTDV 
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Diaphorina citri (Asian citrus psyllid) 
>DcK1(a) 

MYLVIVFFVLVVSVSSCPSTCICKWKGGKQWMECRDKFLITIPEAPESELTQVLDMSGNNLQILPKEAFR

RAGLLNLQKLFLARCHIGQIDSGALDGLTNLIEIDLSDNLLTSIPSLTFQSVRFLRDLNLARNPISKIEK

GAFQFVPGLVKLDMSESRLEHISPEAFTGAKSLESIKLNGNRLSHFPVRSVEPLLKLMMIELHDNPWVCD

CNMRSIKMWLADKKNVPVQPACTGPERLSGKVFSDLHADDFACKPEIRMDSRYVEAVSSENATVVCRVDS

IPPAAISWYWNGRLLLNNTAFSSYQRIFVIEQGEYERKSSLVLTNAQESDSGRFYCVAENRAGIADANFT

LQVTYRGVGLPFLGGGHINGISLALFFLIILILIIIIYLLIRMRTITYPNSKNPAQIEVMANGNAHAVVN

KTPSLTPVIETSSFTERKQFPPPSYHSTEMISPNGQLPNKTLHSVINISNPDLINDTRKPEGLSPEPHND

DVLFQNNYWNQNIRQPTNSELGFDSNDKTPIIDGVSIGGELDDNYPPDYGLPIVGQGQNELLPNNIHPNA

KTLRVWQRGVPVLPPVNALKRVLSRGSPDEGYQEGSGTDV 

 

 

>DcK1(b) 

MCHKFILSVFLLTLLASVTQASCPLGCSCKWKAGKRTVECIDRNFYTIPEGIDLDTQVLDLSSNNINVLQ

KEIFLQMGITNIQKLYLRKCKLEFVDDRAFRGVTNMDELDLSDNLLSTVPSLIYIPYLKSINLAHNPIHQ

ISSYSFQSTPGIRYIDMSNCQIHTIYSEAFYGIDKIDTLKLNGNKLASLKPRTVDKLPYIRNLDIYDNPW

LCDCKLREVKQFIDKYNIQFSFDPICISGPKKNIGQTFLELSINDFACVPEVELANNNEPVKEKVMVLPG

SNLTLDCRVQSATPCRIMWSINRKIYDHVNWNSNKINIKEETVLSKDNSYLSVFSGGVDLAAASSPGGEN

IYDQKSTLTVFDTELHTDDGNYVCIVENNAGRTEKAIIVEFSDAGFAAGSFQMRSLIIALFIIVLMIAFG

ILVIKLVNKNISNSIVKNSTSSVGSVTKNNSLSDTNYDNNTELPARPPLPKDLDLHNAHVVQCASDLDLV

SAARYNEWQQYSTPEHFNRSKSSSGFYDPHDMLPIINLSSQASSSIQDFPPDFGLPVVNDYDKIPSAKTL

RVWQRGVPVLPQYTPGKRSIISFKNNQATDV 

 

Cimex lectularius (Bed bug) 

>ClK1 

MIIFLFVLVSSFFGASLSGSGNCPPVCVCKWKGGKQTVECTDRALIMIPEGVDSETQVLDMSGNNLQILP

REVFVRTGLLNLQRLYLRNCRLGQIDDQALAGLTNLVELDLTNNLLTTIPSATFKDVPFLRDLVMARNPI

QKIESHAFKTVPGLVKLDLSNCALQMISPKAFEGVELLEALKLNGNQLHEIRPRTVETLSRLHGVELHDN

PWYCDCHLRAAKIWLMDNNIPYPIAPMCKGGPERIVHRTFAELDLDDFACKPEIRLDSRHVEATTGDNAT

IVCRVASVPEATISWYWNGRLLVNNSAFSSYQRVHIIENGTFDKKSTLIVTNAQEADSGDFYCIAENRAG

NAEANYTVHVSYRMAGMASLGSGQIAGLSAALVILILFILLVILVLLVRLRRVPFSESKTPGQLEVVANG

NVTQKATTPVTVETSTFVERKETANPVQKPPRVPESPVDYDGLGGVSNPVQFAAPISNPDLINDTREDGR

PGSGEYSRMNDGLYPASVWEEGYLGRTPSMDACDRTPIVEHVEDYPPDYGLPIPGGAPPPSAKTLRVWQR

GVPVLPPVNALKRVLTRNSPDEGYQEGCGTDV 

 
Halyomorpha halys (Brown marmorated stink bug) 

> HhK1 

MLWAKHQKMVLIIFVLFGVAYAWACPESCICKWKGGKQTIECVNKTLITIPSNMDPGTQVLDFAGNNLNK

LPKMRFENMGLINLQKIYLSRCRIKAIDRDAFKGLTNLVELDLSENYITSVPTETFHDFPTLMRLALNGN

PIEVLRSAAFRRLTYLTTLELSNCKIKSIEDGAFEGLSSLEWLKLDNNRIKYIKGSNILPKDLHGIDLHH

NPWQCDCNLIDIRNWLLTYNIPHSIEPTCEFPARLQNKEVKTLPLEDLACLPDVTPTTFYLEIAEGKNVS

LQCRVTAIPEARVSWWYQGEVLQNDSTVAPGLHLYYFLEEGTTEKRSELFIFNTNVDDNGTFVCIAENQA

GRSQSNYTIRIVLTKEPVVGLAVIPQAYVVALSAAIIVIGLLGVICIVLCFIQCRRQKRRKKKKDRSKVA

GIQNQQQMDKIPAPREDTITRVTASVAVPKPNGPVLNQEMMAFATGPGVLVIPNNLSYTSPPVPQTFQDK

NPDLINDTGSKEWNKESEEGEKIWAGGTLPRRDIFPKHLTADVHLSPGKFIDVDGYPVDYGLPKLPGPFP

VVMPPQAFYRTLPHKSRQGITARFSREAECIHYAPGDVRYTAEGYPSFQDPFISPPVGYRSDAASQWPES

GLDSLRTVSAQTSEVEPIPERQELTESPDEGYVGEGGDSSVN 
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Acyrthosiphon pisum (Pea aphid) 

> ApK1(a) 

MARQWQLWLAAAVLAAAGATSVRADTCPEACQCKWKGGKQSVECRDKSLITVPTGIDAATQVLDVSGNNL

QILPESAFARLGLLNLQRVYMSRCRIGQIDGRALWGLTNAVEIDLSRNMLTAVPTATLADVPLLRDLSLA

GNPIQRVGPEAFRQCTGLVRLDLSGCELHEIAASAFVGIDRLETLKLNDNRLTELMAGTVATLHKVHGVE

LHENPWHCDCRMRPVKVWLTDNNVPTAVDPACASGPGRVANRTFSALAADDFACQPDILQQDDQTVQAAT

GDNASVSCRVHSSPAAKVSWYWNGRPLANNTAFGPFQRVFMTDDRTATGGGTGHSSLLLTNVQPSDSGQF

LCVAENRAGRAEANFTLVVTRLGGLAFLANGQVAGLSVFLVFLIVTILLVIVYLLVRIKRLPPSSTRSDG

KPQHLVTTAASATSNGTAAVVVQVKQPVAGQATSPATTTVVSSMAVAVGGPYGGLDAGFDQATATEPVVG

GVRRPAKLTELSFATDHYDSGGFGHGGVLDAGRTVLYRSQPSNPDLIVDAPEQHSPQSQPPGAAHSQHHQ

QARRSASGEYRRTADDSLYSPGFWTPSDAAATDRTPIIEKSPPLPAQSVAAVCSARETVMVAAAPDPKAA

SLRVWKHGVQVMPPLSALKRALNKGSPDEGYQEGCGTDV 

 
 

>ApK1(b) 

MWRFSGGRSARFLAAAALLALVVPSAVRSFEGCPAVCSCKWKGGRRTVECADRALITVPTGVDADTQVLD

LSGNNLQILPNETFYKAGLANLQKAYLRNCRIGQIDESAFRGLTNLIELDLSNNMLTSVPSYVFRDVPYL

RDLSVAGNPIQKIEAHAFSGCPSVVKVDASNCGLQSVAGLAFSGVVRLETLRINGNRLTELSATVLESLN

KLRSIELHDNPWVCDCHLRPMKLWLAGNNVPYSQPALCSGGPDRLSGKPLTELDVEDFDCRPDVRAESRY

VEVTEGHNVTVRCRVEPGSMAHIAWYLNGRRLQGAGTPAVGYPGAASANPRMFVVDGVDEEDGGRRSEMT

LTDVRREDAGQYSCLAENRAGNSEANFTVYVTDRPSVIMSTFGSAHVNGVAAAMAALIVFILVLIALTVM

RIRRSGYPADTKPTEVAGNRSGGVSGKPGTGSMAMHGGGATLGRGGGGYGNGGMLTGGGKTNPALDISSV

IERNYDPDLEPGLGSVCTPTGSYHVSGLDLIHDHDASRLEMCDSPMSSTAKPPPSYYSGGRTASSGGNVR

PYDDRTPIIGTGSAGDAYSVGTGSDEVFSYNSQQQLHYGGGHYGHQQQQAVGGGSVNSDYPADYGLPIIP

TGHHLNQSSTNVSQYGHHPQQHPQQQHHQQQQPSQQHHQQQQPSQHHQFYNNHLQHQQQQQQQQQHQPEY

VQQQQDASQQPSVKTLRVWQRGVPVLPTTPSLQRFANRTSPTTPGTDV 

 
Pediculus humanus corporis (Body louse) 

> PhumpK1 

MAVISSSFPNWKTSKFIFIAIELCMLMPLQVVSCPSDCACKWKGGKQTVECPDKGLITIPNGIDAGTQVL

EFSGNNLKLLPRERFERMGLLNLQRIYLSRCKILQIDDRAFRGLTNLVELDLSLNFLNTVPTETFVDYPS

LMRLIVSGNPIRALQTASFRPLSFLTSLELSNCQIESIEDGTFLGLDNLEWLKLDGNRLNFIRGENILPD

AVHGVALDRNPWQCDCRLLEVHNWLLNYKIIHSTEPKCAGPERLVGEPIRNLEVGDLACLPDVSPTTLYL

EIAEGKNISLLCRVSAIPEASVSWWFQGRILQNDTTLAPGFHFYYFVEEGREEKRSELFIFNTNPDDNGT

FVCAAENPAGKSLSNYTIRIIVKEEPVVGLIVFSREYLIAIFSVLTVFCFIILVILAFLLIRCRRQRRKK

RKKERSKEMASQNQKPLLRNEIITSPTETTGKSNGTVVMSGQSNVSVFIPNIGGSNENESQSITSGVYIP

QNVFLTDQNPDLINGTESAGNKFQIGESQIDGGQNLSLMSSPYADASRYIQTRGNCDLFIKQHYTADIHL

SPGRFFDGDGYPVDYGLPKVPLMVSLPTPDQQINYYRTLPNKRSAKFSAANPHLKFASREAEFLSSSHSN

PYDYNPSNVRYTLEGYPCHQQQQQPQPPPPSNYSPSECEGTFIPSPPAAYKTDGISMIPPCDANNQWQCV

NAQQSRATDINADGIMQQQQQQCSMSSKKTQAVLTESPDEGYVGDTTESGDI 
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Daphnia magna (Water flea) 
>DmagnaK1 

MASSTWDVTIGFKRWSAIWVIWTTLVTAGLVAMSAAGGAGACPGVKWKGGKQTVECRQRGLITLPSNIDP

QTQVLDLSGSNLQTLPREAFSRANLLNLQKIYLASCRIGQVDPTALRGLTNLIELDISDNLLTDVPSQAL

ADAVSLRELRLSSNPIQKIEQGAFDQAPGLVKLDLSDCQIETLAAGAFDGLDQLSHLRLGGNRLEELRPD

VVSSLPRRLHGLELQNNPWICDCRLRYLREWLQQHNVPSPATAACALPERLSGRALIELLVDDFACPPQV

IPFPAAPLLAGGGHPHLHVEASAGENATLTCRMSGVPSPEITWLWRGKPMVNGSIPGEQEALPVGGAAEG

TGYPGDESESRTVTILEEGKYEKTSYLILSPARETDSGEFVCVAANPAGLARVNLTLRVDIQAPVVGGLG

GAQIAGLGAGLFILLAAVVAILLLMLIRTRSSANSSGSSANKLDDIGKQSGQRPAMSLGQAHQGIQGSSS

SGPCVAKSPTLSALEYGQIAFVNPHSPNRVVVVTTPAATASGLSDRPDLIHDARNSSDHYGYDLGPPLDY

STLNRRYHTHGQSADRDILAATSAGDYQSAQTDSFYPSALWDHILNPTSEEETSDGANNNITIDQASSSR

SSSGHMGSPIHLPHVPLTVMDRNGMPQIYVPYTSGQVIQNPRDVLAASYADRDSEAGESAVSVDSYSLPR

RIPQQHSKESIGGQNFVPYPPDYGLPRTQSPPTLAKPPTQHLAAAGAATIERQPPAPTTEDPSIQQQQQQ

QQHNSSSSCYGSKANSSAESSPVATSSNTKGARFWQQRPGINNGKRSHHHFARDSPDEGYQENAPLTFEF

KYSIGLRLIENWLRKKHVPPAPLEHAEDHDIVSIVERKV 
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Kek2 ortholog FASTA sequences 
 
Drosophila melanogaster (Fruit fly) 
>DmK2= CG4977 

MSGLPIWIPLLALLAITAACPPEVCVCKWKGGKQTVECGGQQLSNLPEGMDPGTQVLNFSGNALQVLQSE

RFLRMDLLNLQKIYLSRNQLIRIHEKAFRGLTNLVELDLSENALQNVPSETFQDYSSLMRLSLSGNPIRE

LKTSAFRHLSFLTTLELSNCQVERIENEAFVGMDNLEWLRLDGNRIGFIQGTHILPKSLHGISLHSNRWN

CDCRLLDIHFWLVNYNTPLAEEPKCMEPARLKGQVIKSLQREQLACLPEVSPQSSYTEVSEGRNMSITCL

VRAIPEPKVLWLFNGQVMSNDSLMDNLHMYYYIDETIGVSGAEEKRSEIFIYNVGAEDNGTFSCVGQNIA

GTTFSNYTLRVIIKEPPVVNEVSFPRDYMNYIVASSAGGGIIFVVLLCTIVVKCKKTSEPAKQRKKCDQV

TSIAGGTDSSTGSTQDTGMGMMKCASILNDGGDSMNGNPGLLLGDTLTPTKAANGAAGGGIILGNQMKQN

LLLYATPNSAQQQLQLNVNLMGTGPGSPPLLLSNGHGLAAAYCSPPASLRNYQEKNPDLVNDAESVKHKL

KTAVSLDGAGEYETQSDCGQYEGCYQLAAAPHPHQGHQHPHPGHPLMGRFAQAMTTLPRGMQLKPAPHQV

DVHLNPVCFLGQDGSFAYDYSSAHMVQQPPQQQQQQQQVQPANNFYRTLPHNRLHKQQQFQAAAAAGGNV

GVGGNPTLRYSLEAEFIQRGPTVSYEKYQLPNVRFTAEGYPQQQQQQQQQLQQQQQLQLQQQHQFPSPPE

GYKSDLAVMPAPFQQWPSCLPGYRFAQSPTSLPAVATPPPAAVVATPPPPTSAVSTQSTATSTIPELDES

EASSPRLEEAAGSAAPPAGEEESSDTAKLKQLNGPLADSPDEGYVGDGQETSDI 

 

Anopheles gambiae (Mosquito)  
>AgK2 

MPYRWDTYALVLLALTVSWSALPPATGCPAEVCVCKWKGGKQTVECGGRFLNRLPDGMDPGTQVLNFSGN

SLTILQSERFRKMELINLQKIYLARNQLVKIHDRAFRGLTNLVELDLSDNTLSEVPTETFQDYAALMRLS

LSGNPIRALRASAFKQLSYLTTLELSNCQIELVEDEAFIGMDNLEWLRLDGNRIATIRGAHVLPESLHGI

NLQSNRWHCDCHLTDVYTWLNSFNVPQREEIKCSGPARLAGETVKTLTLDDLACLPVVTPETSYREIAEG

RNISLDCRIVATPEPTVAWLFQGQVLLNDSFLSPNLHLYYFVDELDGAKHSELFIYNINADDNGTYSCVA

ENSAGRVQTNYTLHVIVKEEPVVEQVTFSEEYFLAIVAASAATAVLLALLCCIVACKCARARRASGSGAK

KSRGAKGATADGLGGVPAGQQKCASITHDLGEPLTAGKLNGALGLGDGSNPQDIVLYLNANPNGLDKAAL

NNMTAMAQFCSPPSARSYQDQNPDLINDAESGQHKARPRPDAIDSDLGEKDSDEQSSVQDGGSEVSFQQQ

QHQQHQQQQQQQQGQGQGPYYPPMVLRGPRFASSALSTLPRGGTAALGGKDLSAYQHQVDIHLSPGCFLD

QNGYPVDLSLMAAPSGPPVNYYRTLPHKKHQQQLQQQQQQPGGPGKPIARYANDAEFINRTQSPAAYQMY

APTDVRYTAEGYPQHEHGQFPSPPDGYKGEVHPVAYMSSAAAASAGFCVGPAPGPPQQWPTFLPGFHPQL

IPIMAPAGGALLASPMMPSPSGQQQQQQQQLLSSPQTQPGSALKKCSVGAQTSELDKDVIPEQREEEEEE

EDEQDGGGGGSTVKLRHLTGPLADSPDEGYVGDSHETSDI 

 

Plutella xylostella (Diamondback moth) 
>PxK2 

MQVLQKEIFQKLGLFDLQKIYLPKCRIHKVDNYAFKGLANLVELDLSNNYLTIVPSSNFVYFPSLMRLSL 

NNNPITTIKTHCFQHLTFLNTLELSECKIEQIEVDAFAGLHHLEWLRLNGNRLSNMEGDNIFPDTLRGID 

LENNRWNCDCQMKDLHNWLVKFNMPHAVEPLCSTPERLRKRKIASVAAADLACAPKMSPTSVYLETNEGN 

NVTLECVVKAVPEAEISWWFQGQIIHNGSKDDYDLKTSYSLIGTTDKKSELFIFNVNQYDNGTYICIADN 

IAGRALANYTLKIIIKEEPVIVVVSFPRKHLVIIVTGVFLVIVLVIAIVAVVLLKFKTDTKSRKKKDSGK 

DVALRNQNNSSRNSDTSTFDTLQRKMNGSLITNAQTHHVVHYTVQESTEDTYRQGSIKNFVDRNPDIIND 

AETVTNNALNDNAIMSVYKTQNTNPENMEGESAFSLPPMMPRQVTWRDQQPPRGPYHLYQHSADIHLNPG 

CFLDNEGYPYDYGLPKMQCRGPPMHSNYAIVTPGYQTLPHKRPNVQKLGCKFAKDTEFNTTPPCLNYVSG 

NFRHTLDGYPVVNRPVPFAGNGNMFIAQPGPLPEGYQVEPITLCCGAAQTESCSAAWGAKGTCAVMVPLD

VAEAGAAKCYHVETRCVDTQTGEGRGEARGAEARGGEARGAEGEAPKPALRAGKYELEVCTESPDEGYVG

DAVDSADT 
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Tribolium castaneum (Flour beetle)  
>TcKeK2(a) 

MWVYWLVLLGMLVERSLSCPVSCSCKWKNGKQTVICSGKSLTDIPDGLDPGTQVLDFSGNFLSNLRRELF

SNKQLINLQRIYLSNCQIKIINEKTFKGLSNLVELDLSRNLLETVPTSSFVDCPSLMRLTLSSNPLTVLK

RLAFNHLSYLSTLELDKCKIVEIEDGAFQGLHSLEWLLLEDNGLRTIRGELPRNLKGVELRGNPWECDCH

IKELHVWLGRFNVPISEEPTCSGPPRLASRVIKSIPVSELACLPDVSPTTFYLELAEGKNVSLQCHVHSI

PEASVSWWFRGQILQNNTIVSPGIHLIYFVEEGAENKRSELFIYNANSEDNGTFICNAENAAGTSQSNFT

IKIIIKEDPIVIIVEFPFECLLAAAIGAVVLALLIISGIIISILRCKRRKEPLQGKTEEDTNPKPTPDDD

TLYVCEDHPVPNHQSPTLLFQDQNPDLINHRWLDSEGYPLDYGLPKLPTNYYRTLPSRPKRQSLQRPRYS

QEAEFLAYDHYHTDVRYTADGYPLPSNDGAPCCSIQWPVCVPANLHMVNNNPNEMVYEPPSGIIKRCVGA

QTEDEKIDSNEAGNEAMTESPDEGYEGEPAVV 

 

>TcKeK2(b) 
MSWRGALVFLILSLTQCSGCPVFCSCKWKSGKQTVECINKDLLVIPEGMDSSTQVLQFCGNNLQTLQRDK

FLKMDLINLQRIYLCRCRITSIDDRTFRGLTNLVELDLSGNLLETVPSETFLDCPSLMRLSLNANPIKTL

RRAAFNHLSFLNTIELSNCEISNVEQGAFQGLYSLEWLHLNGNKMTTLQGATYLPKSLKGVQLQENPWEC

DCHILELHAWLRAFTMPHSVEPLCNGPTRLRSRTIKSVPVGELACLPEVSPTMFYLEIGEGKNVTLLCQV

NAIPEARISWTFQGQLLQNDSMIAPGVHLLYFIEEGAVEKRSELFIYNSNSDDNGTFICNAENAAGLVQA

NFTIRVIVKHDTPPVTNELPFEFILITLSAAAVSILLLLVVILLSIIKCHRNARLKKKRNNSKAALSNTT

KDNLLQESVDDYSEKPPTQEEETMLYNTPPEDLPVSSIPPTLTPYQLEQNPDLINGTESVGRFTPLKKRD

LYVYAPDVHLNPVGLLNSGSNCYKTLPYNRNKRSNAANPAGRFSREAEFLQRTMHPSYEHYSDVRYTADG

YPVRTNEGAVEPCCSTTTTVSWPSCVPASFVAKDCVKSVGAQTEDTNTKCEPIKETFTESLDEGYEGEGA

EVHTNGEARYLPSCGSLNKLILPSPTCVLPYEYKFNR 

 

Apis mellifera (Honeybee)  
>AmKeK2 
MCSSMRAWWWRGTLLGTMMLLSWTSSLVEGCPSMCTCKWKSGKEWVECANRDLKGLPQGAREETQVLDLS 

NNHLVSLLPECFHALGLINLQRLYLSRSHISHIASRAFVGLVGLVELDLSENLIEEIPTETFPSYSNLMK 

LLLNGNPVREIHRGAFQHLVHLTNLELSQCRIENVEQGAFDGLHQLEWLRLDGNRLTRVPDLTLPLGGSL 

RGLTLHNNPWLCDCRLQATQAWLKESAPAAPQESEPVCDSPPKLRGKQIKEVKLNELACLPQIELQDQIE 

AYEGDNVTLKCDVYAVPAAKLTWWFNGELCELQNENDSASSSAYPRYVYRQRGGTNMSSALLLYSVETLN 

EGTYTCIAENGAGSAEANLSLRVLFQERITVEPPNDHSRSGYVVAVAAGALVGTLFALASLIGSIVFCVR 

KRRRDRKRNSKALVSQNKSVMPITKDTTTSLPCRKGNGSLIGLEHQQMVSYTEREMSRAATLERREHRNV 

EEPYCSPVSKYLTEPDLINEVPETTDVGYGQLYRHQPGERQILEYDSGYPLQPDLRPSNIPQLSYLDQDG 

YPLNFGLPKIPFSAASTLPRLRQRMPVEGTAVAPPARYSREAEFLARSPGYDPVLPRTDTRYTAEGYPYP 

AQQQQPQPIQPVEQPIQQQLPVSPVSPVAVFPEVPFIPSPPAAYRGETTPLSPRSLLSKTAREAAAAAAA 

RAEDLQPPHHPESPDEGYVGDAMDV 

 

Habropoda laboriosa (Southeastern blueberry bee) 

>HlK2 

MCSSVRAWWWRGALLGTMMLLSWTSTVVEGCPSMCTCXXXXXXXWVECANRGLKGLPQGAREETQVFDVS 

NNHLVSLPPECFHALGLINLQRLYLARSNISRIASSAFMGLVGLVELDLSENLIEEIPSETFPSYSNLMK 

LLLNGNPIREVRHGAFQHLVHLTNLELSQCRLENIEQAAFDGLLLLEWLRLDGNRLTRVPDLTLPLGGSL 

RGLTLHNNPWLCDCRLRATQAWLKESAPAAPQESEPVCDAPPRLRGKQIKDVKLNELACLPQISLHHRLE 

AYEGDNVTLKCDVYAVPAAKLTWFFNGELCELQNENESLALLSTSIPRYAYRQRGGTNMSSTLLIYSVES 

QNEGIYTCTAENGAGSTEANLSLHVLFQERITVEPPNDHSRSGYVLAIIAGVLLGTLFAMGTLIGSIVFC 

VRKRRRDRKRNSKALVSQNKSVMPITKDTTTSIPCRKGNGSLIGLEHQQMVSYTERELNRAATLERREHR 

NLEEPYCSPVSKYLTEPDLINEVPETMDIGYGQLYRHQPGERQILEYDSGYPLQPDLRPSNIPQLSYLDQ 

DGYPVNFGLPKIPFSAASTLPRLRQRMPVEGSAVAPPARYSREAEFLARSPGYDPVLPRTDTRYTAEGYP 

YPVLQQQPIQPVEQPIQQQLPVSPVSPVAVFPEVPFIPSPPAAYRGETTPLSPRSLLSKTAREAAAAAAA 

RAEDLQPPHHPESPDEGYVGDAMDV 
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Acromyrmex echinatior (New world ant) 

>AechinK2(a) 

MLLLLSWGTNAAEDCPSMCACKWKGGKEWVECANRDLKGLPQGAREETQVLDLSGNHLVNLPAECFRALG 

LINLQRLYLGKSRINQIASEAFVGLVGLVELDLSENQIEQVPTDTFASYPSLMRLILNGNPIREIRQSAF 

LRLVHLTNLEISKCVIEIIEQNAFEGLQSLEWLRLDGNRLTYVPDHTLPLGGNLRGLTLHNNPWQCDCRL 

RIMQAWLKESAPAAPQESEPICDSPARLHGKQIKSLKINELACLPRIDLQDHLDIYEGGNITLRCDVHAI 

PTAKVTWWFNGEPCELQHENNSMASSISTFPRYIRQRGGTNMSSTLFLYSVESLDEGTYSCIAENSAGSA 

VANLSLRVLFREKPTVEPPSDNPGSGYVAAIVAGALVGTLLALSCLVGSVIYCAKKRRRDRKRNSKALVT 

QSKSVLPITKDTTSSSCRKGNGSLIGGLEHQQMVSYTEREINRAATLERREHTRNNHLDRDAYSVASPVA 

KYLTEPDLINEVPENSEVGYGQLYGRHHQRAGGVDRQVLEYDSGYPLQPDLRPPPVLSQMNYLDQDGYPL 

NFGLPKITFSTASTLPRLRQRMTEPGSAAAPAARYSREAEFLARSPGYDPILPRTDARYTAEVSPVAVFP 

EVPFIPSPPAAYRGETTPLSPRSLLGKTAREAAAAAAARAEELQPPNHPESPDEGYVGDAMDV 

 

>AechinK2(b) 

MCLIVLVWRWRAALFSTMLLLLSWGTNAAEDCPSMCACKWKGGKEWVECANRDLKGLPQGAREETQVLDL

SGNHLVNLPAECFRALGLINLQRLYLGKSRINQIASEAFVGLVGLVELDLSENQIEQVPTDTFASYPSLM

RLILNGNPIREIRQSAFLRLVHLTNLEISKCVIEIIEQNAFEGLQSLEWLRLDGNRLTYVPDHTLPLGGN

LRGLTLHNNPWQCDCRLRIMQAWLKESAPAAPQESEPICDSPARLHGKQIKSLKINELACLPRIDLQDHL

DIYEGGNITLRCDVHAIPTAKVTWWFNGEPCELQHENNSMASSISTFPRYIRQRGGTNMSSTLFLYSVES

LDEGTYSCIAENSAGSAVANLSLRVLFREKPTVEPPSDNPGSGYVAAIVAGALVGTLLALSCLVGSVIYC

AKKRRRDRKRNSKALVTQSKSVLPITKDTTSSSCRKGNGSLIGGLEHQQMVSYTEREINRAATLERREHT

RNNHLDRDAYSVASPVAKYLTEPDLINEVPENSEVGYGQLYGRHHQRAGGVDRQVLEYDSGYPLQPDLRP

PPVLSQMNYLDQDGYPLNFGLPKITFSTASTLPRLRQRMTEPGSAAAPAARYSREAEFLARSPGYDPILP

RTDARYTAEGYPYPVHQHQHQHQHQHQHQQQQQQQQSQSQTIQSPLSIQPVEQPIQQQLPIQSPVSPVAV

FPEVPFIPSPPAAYRGETTPLSPRSLLGKTAREAAAAAAARAEELQPPNHPESPDEGYVGDAMDV 

 

Nasonia vitripennis (Pteromalid parasitoid wasps) 
>NvitriK2 

MLPRLALLPPLPPLPPLLLLLLLLLLRAAGRADACPSACSCKWKAGKEWVECAARGLQGLPQGAREETQV

LDLSGNQLFSLEAEGFLALRLVNLQRLYLARSRLRSVARLALSGLQGLVELDLADNELEQPPTESFASVP

NLMRLGLAGNPLGELRREAFRQLAQLTFLDLSRCRLARLEAGAFAGLHALEWLKLQDNLLRQVPPATLPT

SAGLHGLPLHGNPWLCDCELAALRDWLVASQAQAPQDAEPSCQGPERLRARPVRLLKPQELACLPSVRLP

ASPLDVYEGDNVTLLCEVQAVPQAAAGWLVNGRSLDLDAEPEPSELPRRVRYSYVEQSSENKISASLEIL

EVESVDEGSYVCQAENAAGSARGNLTLRVLRRERSTVEPPAESPGAGYAAAIAAGALLGTLLALGCLFLG

IFLYARRLRSHSKSNLKQPSTAGSSVVPPSILKKPSGDKPSKPACEPEGATSAYAPASAAAVLMPTASGR

LEQPGYGPAAAELNEFGELSEVLYLQQRRFIEPDLINEVPQVESGLPGGYLEPSYRRACLDSAYSNCLDR

DGYPLNFGLPKLGPVTPQQRGSATCSETLPRIRQRQQLMLSGSAAVPTIRLSREAEFLARAAGYPCPGNQ

PVLEIGYAALVQPTPFIPSPPAAYRSEPAALSPRSLLQAKTQLEGAVGGACPSNAPPALMQLPHPRHPQH

QQHQPHQPHQAPLDPSENREGIEHPESPDEGYVGDAMDV 
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Linepithema humile (Argentine ant) 
>LhumK2 

MCSIASAAWRRRVVLLGAMLLLLLSWVAGAAKDCPSMCACKWKGGKQWVECANRGLNGLPMGAQEETQVL

DLSDNQLMNLPAECFHKLGLTNLQRLYLSRSHISQIAAEAFVGLVGLVELDLSENLIEDVPTDTFAFCSN

LMRLILNGNRIRKIRQGAFRKLTQLTNLEISQCEIEEIERGAFEGLDSLEWLRLNGNRLTRVPDYTLPLG

SNLRGLTLHNNPWQCDCRLRSMQGWLKDSASTAPQESEPVCGVPEKLQGRQIKSLKINDLACLPHIELQN

NLEVYEGENVTLKCEVYAVPTAKVTWSFNKVPCELQNENDSVTNDATTYSKYFYRQRGGTNMSSTLFLYS

VELLDEGTYGCVAENSAGFVEANLSLRVLFREKTTVEPPSDNPASGYVAAIAAGALVGTLLALGCLVGSV

IYCAKKRRRDRKRNSKALVTQSKSVMPITKDTAGGGGGGTCRKGNGSLIGLEHQQMVSYTEREINRAATL

ERREHSRNNPDRDAYRVASPVAKYLTEPDLINEVPESTEVGYGQLYGRHHQRAGGVDRQILEYDSGYPLQ

PDLRPPPVLPQMSYLDQDGYPLNFGLPKISFSTASTLPRLRTRMTEPGSAAAPAARYSREAEFLARSPGY

DPVLSRTDARYTAEGYPYPTHQHQQLQQQQPQQTMPSPIQPIQAIQPVEQPIQQQLPLQSPVSPIAVFPE

VPFIPSPPAAYRGETTPLSPRSLLSKTAREAAAAAAARAEELQPPNHPESPDEGYVGDAMDV 

 

Diaphorina citri (Asian citrus psyllid) 
>DcK2 

MMYWIFLIATIIKIVSACPTSCICKWKGGKQTVECVNKSLITVVEGMDPNTQVLDYTGNNLKTLHNEKFQ 

KMGLVNLQKIYLSRCRISVIDSKAFRGLTNLVDLDFSHNVLQTVPSDTFPDYPSLMKLTLSGNPIKQIKT 

GAFQPLSYLVTLELSKCGIEVIEDAAFVGLDSLEWLKLDNNKITTISGSNILPTGLHGIDLHHNPWTCDC 

LLIGLRRWLESTKTPMAIDPICSVPPRLSSVTIKQLSIDELACEPQITPSTFYLEIQEGKNVSLLCKVSA 

IPEAKITWLFDGVPIQNESMSASESHAVYSTEEGTEIKKSELLIYNSNIDDNGTFVCVAENQAGSTSSNY 

TIRIVLKEENVEVVTVFPLEYVLIVSGIISVCSLVLIFLLVLCFLCFRRKKKKLKKKDESDKNVNGSNEN 

VVKNLRESPKYTSVNATSATCMDKVNGGYIIADGHNDMMLYATDSGILVATNNMNTYPSYSISYQIEQNP

DLVNDAESVDKDRRAQGGEDTQDTQDKASEAASVQYSDSGSQCQEWGNVCYNRMQPMQHIVLNNVYNQPA 

DIHLTPEKFMDRDGYPVDFGLPKVPTHFPALVPATAYYRTLPHRRHTAANPNNRYSREAEFLSRSSQPAS 

YEHYAPADVRYNIEGYPSASPTPYSSAPRVTFTEPLHILQGQPMQSNPPTETTTKNEQTWTESSADEQPS 

TSNPEKSNENKSEGFQAKRHMIDSLLKNRDVKVGSHLHPHRGLMLPPVLTESPDEGYEGEGPETTEM 

 
Cimex lectularius (Bed bug) 
>ClK2 

MLVVLLLLLGMVHVWACPSSCICKWKGGKQTVECINKSLITLPSGMDHGTQVLDFAGNNLDRLLRERFQR

MGLINLQKIFLSRCRIKHIEDRAFKGLTNLVELDLSDNSITSVPTETFYDYPSLMRLTLNGNPIKVLKTN

AFQPLSFLTNLELSKCEMETIEDGAFDGLNMLEWLKLDNNNVKYISGKNILPRNLHGIDLHHNPWQCDCN

LISLTQWLVKFSVPQSIEPACQTPERLKGKQIKTLSTNQLACLPDMKHVTPLILEISEGQNVSLLCQVSA

IPEAKISWWYEGNVLQNDSTVAPGLHLYYFVEEGTVEKTSELFIFNTNVDDNGTFVCIAENSAGRSHSNY

TIRIILKEEPVIGLAVFPYEYFVVISAAVSVIALLGVICVTLCLIQCKRQKRRKRKKDRSKVAALPNQPI

SDKTPVVRDNDTITRIGSIVQAPKINGTAHGQEMMAFASGPGVLVIPNNLKYTTAPMPQNYQEQNPDLIN

DTGSKEWKGPKEEQDIEKGWVAGTLPRRDVFPKHMTADVHLSPGKFIDQDGYPVDYGLPKMPGPFPVVMP

SSSFYRTLPHKPRHAPAAKFSREAEFVTKPGSTASFEHFNPSDVRYTLEGYPCVQPLYPAFQDPFISPPA

GYKSDPKDAAAQWPESNLDTLRTQSVGAQTFECEQGSNAILEEPQALTESPDEGYEGDVTEPAEN  
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Halyomorpha halys (Brown marmorated stink bug) 
>HhK2 

MLWAKHQKMVLIIFVLFGVAYAWACPESCICKWKGGKQTIECVNKTLITIPSNMDPGTQVLDFAGNNLNK 

LPKMRFENMGLINLQKIYLSRCRIKAIDRDAFKGLTNLVELDLSENYITSVPTETFHDFPTLMRLALNGN 

PIEVLRSAAFRRLTYLTTLELSNCKIKSIEDGAFEGLSSLEWLKLDNNRIKYIKGSNILPKDLHGIDLHH 

NPWQCDCNLIDIRNWLLTYNIPHSIEPTCEFPARLQNKEVKTLPLEDLACLPDVTPTTFYLEIAEGKNVS 

LQCRVTAIPEARVSWWYQGEVLQNDSTVAPGLHLYYFLEEGTTEKRSELFIFNTNVDDNGTFVCIAENQA 

GRSQSNYTIRIVLTKEPVVGLAVIPQAYVVALSAAIIVIGLLGVICIVLCFIQCRRQKRRKKKKDRSKVA 

GIQNQQQMDKIPAPREDTITRVTASVAVPKPNGPVLNQEMMAFATGPGVLVIPNNLSYTSPPVPQTFQDK 

NPDLINDTGSKEWNKESEEGEKIWAGGTLPRRDIFPKHLTADVHLSPGKFIDVDGYPVDYGLPKLPGPFP 

VVMPPQAFYRTLPHKSRQGITARFSREAECIHYAPGDVRYTAEGYPSFQDPFISPPVGYRSDAASQWPES 

GLDSLRTVSAQTSEVEPIPERQELTESPDEGYVGEGGDSSVN 

 

Acyrthosiphon pisum (Pea aphid) 

>ApK2(a) 

MYATDTVPRRRVAQTTATMTTTTTTTMIFVAAMMATMLAAAAGCPIGCMCKWKGGKQTVECVNRSLSAIP 

NGMDVGTQVLDMSGNSMDALSRGRFMSAGLSNLQKIFMSRCRITYVDDAAFQGLSNLVELDLSDNGITDI 

PTKSFDDYPQLMKLVLSGNAVTVVRTAAFKRLAYLTVLDLSRCRVSTIEPGAFDGLHSIEWLRLDHNQIV 

RIESAGAVVLPLSLHGIEMHHNPWTCDCRLRDVHRWLNNNSAPHTVEPTCHGPDRLRGMVIRKLVAEELA 

CAPVAAATSPEYVETDAGKNVTLACRVTPAGQSRVSWWFEGRQVANSTTSAGVELTVEDVGPADNGTYAC 

VAENRAGWAACNFTVRVIQELSEVAAGSYPPDAPPPALLVIVLGGSVCFVAVAVVCAISCRLLVVKRRRH 

RDHAGRPGGKSGGAGGGDAGPDDPSNSGQAAKTTSDIRQSDSVNLTVSSTVDGKLSSAEDVSVYGEYDTA 

AGPGSSAGYEVHEVMHVGGGGGYDAYQQVHVAQGHPATATATTTLEANPDLISDASTVIRDNGGGDYRDA 

TDEVYKIAVPPPPSCGRDFWSTSGAVYPSGGGCGSYELQLSPGKLAAGEPYPADYGLPKLSSGQYPMPAP 

PSLYRTLPHRRNAAKPQGRSCQEAEFVLLQQHHHHHHHHHQQQQQHQHHLNRYEPQNIRYNQQGYPYPAS 

AVAADAAYYTTAAATFYEPPSLSNASAQTLDDETMVMMMMMPPAPPPPLVTGAPALPAAGRQPQHLSAEH 

AASQHKAVTAVQKQPATTESPDEGYVGEGPDS  

 

>ApK2(b) 

MVLSTSTTTTAMMMMMMMTTTMTTMTISSSPGCPAGCACKWKNGKQTVECVDKKVTSVTLALGIDPATQV

LDISDNDLSAAGLPHDTFAAAGLSNLQRIHASRCNVYYVHDRAFRGLTNLVDLDLSGNCLRQVPTGAFAE

CPSLMKLSLSGNPIGDLPARAFRHLGQLTALDLSGCGLTAVAAGAFDDLSGLDWLRLDDNLLTHVPGPNT

LPARLHGVDLHRNDWQCDCRMVDMHRWLTASRVPVTEEPVCSGPAAYADVPVRRVSVAELACAPAAYPAT

QPVQDVIEGVNVSFRCLVAAIPAATVEWLYGGVPVYRHNASELITVDGNTTAELYVYNASVTDAGSYACV

AENRAGRARVNFTVTVRPGRPFLAAGTVDDRSAPSQSSSATAGSGGGTSGDGRPLLYVGCLAAGSVALSA

AAAVLVAIRCRRVKRSSTGVRAGDSSSTCKRRPTAPAADGYRTVSTTADKELSVPSAHRPASARTTATLV

TVTATGLDGAEDTTVATAESNPDVVSDVKRTGWEIDFEQIVWAECPPATGYVSIQIPVQCGIECLGAYYA

TTAEAVAGSRCGGAGATLRRQRRRAAVLTAYDDTVQVVRTTAQGGYPTTTTGPGTIGIPAAAEPPPTIVV

EDPDDDVGGGDVGGVAPIISPPLPFRSGDEDGADKDDSIAL 
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Pediculus humanus corporis (Body louse) 

>PhumpK2 

MAVISSSFPNWKTSKFIFIAIELCMLMPLQVVSCPSDCACKWKGGKQTVECPDKGLITIPNGIDAGTQVL

EFSGNNLKLLPRERFERMGLLNLQRIYLSRCKILQIDDRAFRGLTNLVELDLSLNFLNTVPTETFVDYPS

LMRLIVSGNPIRALQTASFRPLSFLTSLELSNCQIESIEDGTFLGLDNLEWLKLDGNRLNFIRGENILPD

AVHGVALDRNPWQCDCRLLEVHNWLLNYKIIHSTEPKCAGPERLVGEPIRNLEVGDLACLPDVSPTTLYL

EIAEGKNISLLCRVSAIPEASVSWWFQGRILQNDTTLAPGFHFYYFVEEGREEKRSELFIFNTNPDDNGT

FVCAAENPAGKSLSNYTIRIIVKEEPVVGLIVFSREYLIAIFSVLTVFCFIILVILAFLLIRCRRQRRKK

RKKERSKEMASQNQKPLLRNEIITSPTETTGKSNGTVVMSGQSNVSVFIPNIGGSNENESQSITSGVYIP

QNVFLTDQNPDLINGTESAGNKFQIGESQIDGGQNLSLMSSPYADASRYIQTRGNCDLFIKQHYTADIHL

SPGRFFDGDGYPVDYGLPKVPLMVSLPTPDQQINYYRTLPNKRSAKFSAANPHLKFASREAEFLSSSHSN

PYDYNPSNVRYTLEGYPCHQQQQQPQPPPPSNYSPSECEGTFIPSPPAAYKTDGISMIPPCDANNQWQCV

NAQQSRATDINADGIMQQQQQQCSMSSKKTQAVLTESPDEGYVGDTTESGDI  

 

Daphnia magna (Water flea) 
>DmagK2 

MALISLPNGARTFLRLLVWSMLICCLTAACPDSCTCKWKGGKQTVECVNKGLIALPEGMDPETQVLDISG

STLQILHRTLFQRYGLVNLQRVYLARSRLGHLDDLTFQGLTNLVELDLSDNMLTSIPVAALSELPALMRL

SLARNPVRRVSADSFRNLRYLITLELSQCQIEAVEAGAFDGLKALEWLKLDGNALANIGGSAVLPRSLHG

VTLHDNPWRCDCQLSQLRSWLVQFNIPLSMEPKCSQPERLASRLVKSLDPMDFACAPQISSSVTILEVSF

GDNVTLSCHVTGDPDPRVSWFHNGQKITATSSSTALYSSANETEVAETSFYYTFIGVDGSDSQRSVLNIV

NATTKENGSYVCAAENRAGSARNNFTLLVLPLPTLPPPPGSIEYVITVGGVVAAIVITMVVIVIAVAVRC

CCCRRRSHRTRDKTANNIASIGGVGDSAKTKSNSSLSPELPPRPIQMLPSSSNIGNKGDNGYTMGVPLPG

GGRVGGAGREYHSTALDSSLDQSPDLINDTTATAKWKEQNAQAVSLDDGQFSPTLYASSAGSPSNVNASQ

YYPCSVPQLSTISEAVLQQHQQHFYPAQCSTNVYNSSSSLAVLNPAGYLVPMSMPGLPLVDAEGFPIDYG

LPRPSRPTRPTQTHVRFADPPSVSVRHYENYVVDGDNLQEATMENFLPDRKYPDSYDPLPSSPLNCSHHS

EIRYPSERYPQNFSPSSFPAGYNATGNYEEIIAAPPSGYAGHQNHQHQHQQQEYMYPPPGQMMKPNSSTS

IESSENSTLTLTGGAPSSPLDVSINDASSSSPGFLCSSTLQRQPHESPDEGYEDEGIDGTEI 
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Kek3 ortholog FASTA sequences 
 

Drosophila melanogaster (Fruit fly) 
>DmK3 

MAAGRAAATLEAPGPPSGQDIASDNSAQRRTLATKVRRKGPRPQRRLHPPLRPRLPLHLHLLLWLLCCCS

QLGQLRAECPAVCECKWKSGKESVLCLNANLTHIPQPLDAGTQLLDLSGNEIQLIPDDSFATAQLLNLQK

VYLARCHLRLIERHAFRKLINLVELDLSQNLLSAIPSLALYHVSELRELRLSGNPILRVPDDAFGHVPQL

VKLELSDCRLSHIAVRAFAGLESSLEWLKLDGNRLSEVRSGTITSLASLHGLELARNTWNCSCSLRPLRA

WMLQQNIPSGIPPTCESPPRLSGRAWDKLDVDDFACVPQIVATDTTAHGVEGRNITMSCYVEGVPQPAVK

WLLKNRLIANLSAGGDGDSDSEPRTAAATQGRKTYVVNMLRNASNLTILTADMQDAGIYTCAAENKAGKV

EASVTLAVSRRPPEAPWGVRIILLGAVAALLLVGGSSFAAICLCSLQRRRKLRLWNSVPPVRRSESYEKI

EMTARTRPDLGGGASCGGGSATGAGLFHDAEEQGYLRAAHTPLNDNDAGQAAAIVNPSAGSAQRRNGDYL

HVSTHCDDEEEDQQLHHHPQQQPASQHHPHPNQQQHQQRKGSQGHVVSASGANNSAPLEETDLHIPRLID

IGGTDSASSSISSQVDAAARLAGYAGHTWKTTPIATTKINSPHSKPVTSAAPSSLNTQATPYAHYGNHPA

DEMATSVFCSEGQESDLFDSNYPDLLDIAKYAVAQAQQEGRGQGYAQATTTPNGGLCTLPRKLKTSGKYF

RNSSDSQSPLLADNSSKYGSSTLGDGSFLNEAMGLGRRYSAESSYANYSSTATYTGGGQRANSFLNLVQS

GAHQGKLLPSHLGQKPSLPSSPVQHQRSLSSAATPLLDFSALASRAAGAANTSVAAYDYHAAQLERFLEE

YRNLQDQLCKMKETCDTIRKKETPLRVAIGQSAAQLADPVMYSAASHSPKPPATSNLKTKTLLPGQPPDP

PPYWLHRNAMLKRLNGDGSAGTNGSGGSPASPQPRQDIFKS 

 
Tribolium castaneum (Flour beetle) 
>TcKeK3 

MIPPAHTMPSLHFHLALIIGFCTQMIVADCPRLCECKWKSGKESVSCPNANLSSIPLHLEAGTQVLDVSK

NNLVNLKHDEFSKAGLLNLQKVYLSQCRLKNLERYAFRKLINLVELDLSHNLLSSVPSHSFDSIPELREL

KLNDNPIQRILNDAFINVPQLIRLELSECRISTIEPRAFHGLESSLEWLKLDYNKLTEVLSSSFTILENL

HGLELAGNPWNCTCPLRPLRLWMLQKNVPFGIPPICQSPKRLRSKTWDKLDLDEFACIPEIFAYESKTKG

VEGKNVTMTCRITGIPEPSVRWLLKNKVIANLSGSSYSNGKKLYMVHLSNNSSDLTIFSADLQDAGVYVC

AAENKAGRAEASVTLAVIRKPPETAFNNKILIASVITGIALVLASCLIALCVYSVRKKQMLTWRTRECRR

EDNYEKIEMNHKVAGNSNGGAVQAEIAVVATKKNGEYRVVPVADNEEVEEEEESNVEAAAKRIWQDTAIE

KRWNSPEHLLDPEDLHIPRRTLQEARDDIRKGFSSTSGIYSGYEQPSTSLSQSVAPHLLRRQISGGHATT

YNSELSSLMEDEADKKYPDLIENSSYKFGNKANSEGGSVADITDLFCTLPRKRTLIQSARYKSSDSQSPL

LPESRYGSSGGESSCGSQESGLRRLSDCPKYPAGNLNKNRVNKISNSYLNLTREEELTSTPLLDVTGLES

RVGLTPNANSYDYHAAQLERFLEEYRSLQKQLTKMKETCDNLCQDHLQAGSSQVTPSTSNDDVVRNNPVS

PNSNQSLEDSIDFRNFESELTKYLLAKSSPSPKTFTNNSGVFNN 

 
Diaphorina citri (Asian citrus psyllid) 
>DcK3 

MDHDECADDVMMIYEWRVYIMVLVCTGCLQVFAECPSTCECKWKGGKETVLCKAKNFTTIPEQLDVGTQV

LDLSDNLFVEMTKDLFQETFQELGLVNLQKIYLNKNKIKSLDRYTFRKLINLVELDLSYNQIQFVPSHIL

DSILELRELKLSGNPIQKITHEAFINVPKLMRLEISDCKIIFIESRAFAGLESSLEWLKVDRNKIVNVRP

VTFTSLHSLKGIELYGNPWNCSCYLRPLREWLLRNNIPVGVPPVCKYPNHMSGKSWDRLNLEDFACSPNI

RPITPDVTAEENENVTLSCRATGSPVPKIKWIFKEKIIANISSGLANMNKRQYIIKTINSLSNLTIVAVT

MSDSGIYTCRAKNGAGEVFTNISLNVIKVETAVAQPDPVYLVASLTTVVTIILTACFVVLCIILLKAKRK

RYADVNRRYLEDKCESNHQQSKPLTVNKMDRPPPVPSAVPAVPLVPPHPPPRNEYSSVPLSDTTRGPEPR

DKIDHEENIDKDASVYYNCNIGDVALGHHVLRKEVLPAGGGSLYTTASPGYPDLLENYSSSNSNKSATDY

ILSKNSSKYPKVSDSQSPLLPSSRYGSSGGESSGESPQSVRQSISSLTIK 
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Cimex lectularius (Bed bug) 

>ClK3 

MLVEILVILVVLPRIPGDCPPQCECKWKNGKESVICVNGNLTRIPGQLEAGTQLLDLTGNILISIAKDAF

KNAGLLNLQKIYIAKCRIRTMDKYAFRKIINLVELDLSYNSLNTVPSHIFDSISKLRELKLNGNPIQKIG

NDAFSSVPLVKLEISDCKLASLDPNAFAGLENSLEWLKVDRNRLKEIQPTTLTSLLSLHGLELSSNPWNC

SCVLRPLRQWMLNNNIPTSVPPLCKYPSRIESKSWDKLSVDEFACSPDISPVRPSVKTEEGTNVSLSCTV

TGNPLPSVKWVWKNKPLDNSSAHANNKKVYTLRLVNKKSTLIVHSTESSDAGVYFCVATNKAGRVEGNVT

LSVTKKIPETKISGKMLFGCSVVGFLLLVATCLLLCLLGQPRKESRATKAESYEKIEMDKKGDCINDISV

SNKIHPTMGEYRSIPTFEQGEGDDENGSPNSNHSDAPRPANRQTTRELSASKLYCQLGGVQPHILRKEVL

PTASLYTTAISEERNYPDLVTYPPTSNTAQCSATLPRSKIWYPMVSSSQSPLLAGSRCGSSAGESSGSNR

RFSAESRSSSNYRLPGKSCERSVSSLNLCIEPEISCSQTRQKSWHHPSLPTSPVRYHMAHKYDSNADTSE

TPILNLLGSAVYDYHAAQLERFLEEYRSLQDELNRMKETCEGLKEKSIEKPALSDFSSYRYTSNSIYNDL

FRN 

 

Halyomorpha halys (Brown marmorated stink bug) 
>HhK3 

MRVVALIVFLLRECLGCPPTCDCKWKSGKESAICVRNNLTHIPKGIDSSTQLLDLTGNRISAIDRDAFDK

AGLFNLQKIYLAKCGLRDMDRFAFRRLTNLVELDLSYNSITSVPSHIFDSISELRELKLTGNLIQKVSNE

AFINVRQLVKLELSECRIVLLEPRAFSGLEKSLEWLKLDKNRLVEVRPGTFTNLSNLHGLELAGNPWNCS

CRLRPLRQWMSIQNVPSSTPASCSHPHRLRGKTWDRLQDNEFACTPVMHRTRNTVVQAVEGTNVTLSCLV

NGNPTPTVRWLWKNRPIANVSGIPNHRKLYILHYNGSRSTLTVYSAEIADAGVYFCVASNKAGRVQGNVT

LAISRRRPESKLTGKVLMVGAAMAFLLFVVSGFLFCIFGQPRKPPRVNQAENYEKIEMEKKGESCLPENQ

PNNRIHPTLCEYRGVPVEDIEEETTQPSPMLVPNASSNTPRTHLQLSEDLIGVQQHILRKEILPTTSLYT

TAAPDDSSIPDVVTNPASIVSAAATLPRFRSKDWYPNVSSSQSPLLAGSASGSSPGEMSISRRYSIESRA

SARYSSRPRRCERSASSLDLFEPEHKSWQRPSLPPSPTRFNPHRSFQVSETPILNLLDSANHYDYHATQL

DRFLDEYRTLQKEINRMKETCQELRGSTTAELFPRYTYRV 

 
Acyrthosiphon pisum (Pea aphid) 

>ApK3 

MPSSPAPASAAAMAGGGLIVVLLVLSACVVRGARADCPVACECKWRSGKESAICASANMTAVPRHLDYGT

QLLDLNDNPLYRLGKDAFADADLLNLQKLFLSRCRIKALDRYAFRKLNNLVELDLSHNSIPVVPSAVLES

VPELRELRLNGNPIMKVPNGAFTHVPRLVRLDVSGCRVALLESTAFAGLENSLEWLRLDNNQLRDVKPST

VVSLARLHGVQLNDNPWNCSCKLRPLREWMARRNVPFGAPPVCKTPVRLARTPWDKLELDDFACEPHSVP

VSAVVVVTEGDNATVSCRMYGVPIPSSRWTRNDRPLSQTGHSVPVTEGRYTNLTIVSVVAQDGGSYACEL

ENRSGSSRSNVTVVVVKRSPQLVLGADRYALPGLIVGVILVLSFCLIFLCGLAIRSKGSPTGSRGVPVSG

PLDSAVANIDADPFDRYEKIEMDRDDNNKSMQHRLHQFPASSSDMNGRPDPPGYAESAATSSGLLHHRHD

EHEDYDGLPPIDEPPSSTAPSITDRPTARPSHPTTNVPHRPRILPDDPKDGKKKTYLECNLGEVTLHHHV

LHKESLPAGHLYTTAAGRQELFNTKNVPDLLDTLVPTKGRRISQTLPRSGISSNSRRNTVYTPRPSESQS

PLLLGSRSSGGSNTSRSQLSFDSSISSDHPRQLTAGQKSSSYLNLSTASCGGGGDYSGGSSGGYHHQHHP

SYYWTPPSLPSSPARERRLPAIPVGRGAGLPTAAAETPILDPLSSRRRTYSGTGGGGGHHYHNHSNGGSG

NQMHNQLTGSNHSLLSMSDGASVTYDYHTAQLDMFLDEYKTLRKELTKMQRTCDTLRLSNASLASSVAAP

DAVDHRSKPEPLAAPAASSSSSSRTTPKSILKNKNQATYVYRPVGERRNSYHQLNPAPDDIYLS   
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Pediculus humanus corporis (Body louse) 

>PhumpK3 

MNALMTFTMMFLLNVIKTTGDCPRYCECKWKSGKESVLCTNANMTEIPKQLDSGTQLLDLTGNALLTIGS

DEFFNASLLNLQKIFLSKCRLRFLEKSSFRKIINLVELDLSYNELHSVPSHTFEFITELRELRLNGNPII

RVLNNAFKMVPRLTKLDLSECRIGYVEIKAFQGLETSLEWLKLDKNKIMNIKPYALVTLGNLHGLELSGN

PWNCSCGLRTLREWMLRQNVPYSIPPVCKHPSRLSEKNWDKLDLDEFACVPRIEAESYEKNGEEGTNVTL

SCIVHGIPEPKVRWLRKNHPIANLSTSGGIDGKPKLYSVEIGRETSNLTIHSADSQDNGVYVCRAENKAG

KSEANITLTVVIKPIVRIWSSRMIAAVGVVSLLFIIVVGLLTFCAWSSRKRKFDFRHTVGGREYDSDGYE

MNHKKPINYNKIVDYGNHCRSNSTSKTYKITVFNNP 

 

 
Daphina magna (Water flea) 
>DmagnaK3 

MLESKLARKMRLPCGIKKLAVFYVVLAGWVGSIRCTTVEQSNTCLKPCVCKWKGGKESVSCHQAGWTEVP

SSGLESTIQVLDLSGNPLSQLVANEFRRLGLTHLQRVILQRCALRHIDPTAFAGLTNLVELDLSHNVLSS

IPTQAFLHFPELRELKLNGNPLIRLAGHTFASASKLIRLEVANCQLNHIDHKAFHGLELLEWLRLDGNLI

EVLPTATLGPLRTLRGIDLHHNPWNCTCPLRPLRSWLAARNMPFSVPPLCLSPGRLRGQSWNRMPLEELA

CPPKIHPVDSLVQVVAGQAANLTCHVASNPEASVLWFFADRLIVNLTTPEESPPTVNQVYYLREASDRID

RTDKTSTLMLASAREQDSGFYVCQATNRAEKVSANITLLVKSNGIDLAAGQLSRGLTAGLILAIFGMLIL

VLLVCCLCSLKRARMHASLRHRRPSMVMGVPSMNNGNSAGGMFDKLDQTDNFLRRQSTASDNYKNHNGSL

YKTEDNAEGAGSSHPHEAKVETRFQDKQWLVSNQPSKPCLDIKLATNDAEVMTEPIVDGHRQIAMYQNKV

KFNAEETNTPRPILKSEKVSSPSPTRNYPDLVDLLPSADYSDSSDVTSNQDEMELIQLKRERSSPPIYPT 

SRYLQTARQQETTFPGRRAVVAVPGNHNRRRLSDWEVNELDDDQEHHSPMFYQTQHVPVASRRESYDSEL

DTAQTELIRRHHSEEFDEDFHRRYAYHTGQLNRFLLEYRALQKRLAQMQDTWGRCLDDDIDRSVRHHHRH

HHHSNHQPNAQRPLRPILKNRLTLPRQTRRWSCDEQEPEDILEPELQGSNYEVSSAVDELYYS 
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Kek5 ortholog FASTA sequences 
 
Drosophila melanogaster (Fruit fly) 
>DmK5 

MMGNRTERSGRRLGMILLLLGVLVVLMALPPPTAGTTDWMQSCGTCHCQWNSGKKSADCKNKALTKIPQD

MSNEMQVLDFAHNQIPELRREEFLLAGLPNVHKIFLRNCTIQEVHREAFKGLHILIELDLSGNRIRELHP

GTFAGLEKLRNVIINNNEIEVLPNHLFVNLSFLSRIEFRNNRLRQVQLHVFAGTMALSAISLEQNRLSHL

HKETFKDLQKLMHLSLQGNAWNCSCELQDFRDFAISKRLYTPPTDCQEPPQLRGKLWSEVPSENFACRPR

ILGSVRSFIEANHDNISLPCRIVGSPRPNVTWVYNKRPLQQYDPRVRVLTSVEQMPEQPSQVLTSELRIV

GVRASDKGAYTCVADNRGGRAEAEFQLLVSGDYAGAVSASDGMGMGAIGAPTIDPQTNMFLIICLIITTL

LLLLLVAVLTLFWYCRRIKTYQKDTTMMSGDGLISSKMDKTHNGSMLEGSVIMEMQKSLLNEVNPVEKPP

RRTDIESVDGGDDVLEIKKTLLDDTVYVANHSRDEEAVSVAMSDTTTTPRSRHTYVDDAYANSLPPDLLA

FPARVPPTSPSMQSSQSNIPDQVIYGIRSPPSLTSPVYTHMTPHGIYGTKTMTAPHNGFMTLQHPKSRNL

ALIATTNSSRQHQHHHQLQQQQQHHHHHQQQQQQQQQQQHPLATTSPFLPAPVVYSPATGVVMKQGYMTI

PRKPRAPSWAPSTSGAAGHGSIQLSEFQSPTSPNPSETGTATTAELQAEPVYDNLGLRTTAGGNSTLNLT

KIAGSQGGAGQQYSMRDRPLPATPSLTSVSSATNASKIYEPIHELIQQQQQLQQQQQQQQQRLGSMDTEP

LYGVRQQGITILPGSSISGAGLGHAAYLSPGSGAAVSPSHASSSGDSPKAAKIPPRPPPKPKKKMSVTTT

RSGQGSTSQLFDDEGEDGTEV 

 

Anopheles gambiae (Mosquito) 
>AgK5 

MSAWRSTDDTVPLSTKPMPTGRRKPSSWKVGVLVTLLLAMQLLVSPAHGTEESDFTKQCSNCKCSWKSGR

KSADCTNQRLPVVPQELSNELQILDLSHNQIDELPAKTFEAAHQTNLQKLYLRHNSMKRVDRDAFRNLTI

LIELDMANNNLTALEAGVFDDLTKIRVIILNNNQIERIDKNLFYGLQYLTKVHLRSNRLVRIALNSFVNV

PNLSQIELDYNELQALRKESFSGLEKLTSLSLTNNPWNCSCTLRSFAEYVLAKNLYTSPTACSVPKALAG

RQWTEIELDDFACPPAIVENRMQFPGAGENATFICKVTGLPLPKIDWLFQKRSFSRHDQRLRVTEAVRTS

PRDQSEVLVSELTIVGVRPSDRGTYVCKATNRGGIDESEQFFDLKADPHPITSATRSKDILQIVLIVVVV

VLLFVILSWVLVYCICCRKRRFKKNSAMRENGQMNTKMMDKSQNESILDGGSVMVDMQKSLLTEVNPVEK

PPRRADIDAGEKGPGSGGQSSVGGDYDEKHEAKRTLLEETGFVAQDEETASVALSDSNPRSRATFVDDGC

GTNLPPDLLAFPARFPQSPSIQSSMSNIHDGRIYGKSPLASPIYQTGPGTSLGGGASAQMPAGFRTLQHP

KTGRTIAIAAARSNSPFTPAPLIYPPLALKHQGYVTIPRKQRTPSWTPSMSSAVTAELLPAGSAGHSGAT

SPTSPIDLSLGEPVYDNLGLRTTASGNSTLKLNKTGLRGTPLGSTAAGTALTSTPMAKYSMKDRPLPATP

GGQTATPNSSLLGHGGGNYEAIPEALPYGAGQSMVAGGLSGFDLDQSSIYGPVVGTTTNRSKVPPRPPPK

PKKKVVLPAAGGIVTTGDDQSSAPSCQMATAGGDSSGINTSTTNTSTSPLVAEDCDDGTEV 

 

Plutella xylostella (Diamondback moth) 
>PxK5 

MAHKYRKKWLKFALLPLALLSTACADFTTECQRPCDCRWQSGNKAAICANSSLRAVPANLSNDIQILDLS

NNNLQQLHQEAFKKVGLSNLKKLFLKDCSIESVHKSAFTTLAIMIELDLSKNKIQYLHPDTFRGTEKLRL

INLNNNFIDKLEDGLFRNLKYLQKVEVSNNRIVRIGTKAFANLPQLKILRFDGNNLSHMKPETLMGLSNL

SGLDLHNNRWRCDCNLQTFRNWVISHNLYTAPTACSEPASLRDKLWNELDSSNFACRPTILEPLPDATVK

SYEENVTLTCKVVGNPTPEVVWRFNSKTIEMRAFGEIRYVISDNTVDLIRWVNLTVLHARYSDRGNYTCI

AENPGGRDEKTLTLYLSKYGSYGTIMGMDTDSFAILVGCLSAFLIIFGSITAVCYYTSQRNETKKLIKDD

TRTNGEALIEGSLGSELEKGYPAEVNPLSKPPRKHEAPPSLTSAATEMSELNRTLLDNDSTLASSGENRA

QDAEPLPKMSQETLLVDRLAQEHQTYPPDLLSFPLRGSTQISPAGVDRPKSTQTTNSPIKSPGYGVTALN

PNLFNRIQLPSTSQGSYSKGGYVTLPRRPRMPNWLPEGNYPQVFSTLNGVIPYDNFGMKLFGNGSNYYSL

NKSELDVMTGSSRGVNPNYSVPQGVEACDEIEPAPSPAPGTPHATIPRSSISSPNIHNQLLALQAMSMNH

GRGTRVPMSSEPRPLKVILTPPENESLIKNTSRELRRMGGNGNVTGTLGRKTVPKPPPKPRKRSSNEMKE

PFLLNSGETATQV 
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Tribolium castaneum (Flour beetle) 
>TcKeK5 

MRADTHTFYMKMAHRLIVLMVLWSLASANNDDWEKKCNKCKCVWSNGKRTADCTNRDFSEIPKDLSSEIR

EIDFSNNPLHYLGREVFVNAELRDIHKLRFVNCSISAMDDTAFKGLVLLIELDLSRNSIGLLTSKIFEEN

RKLRILSLSHNKVKRLDQGLFYNMTHLQRLSLDHNEIEYINDSAFFLLPALQHLNLAYNKLTVMSSDFLD

NFPKIVSLNLESNPWICDCRLQEFRNQTKRANLITTQTQCAEPPLLKGRLWTDDNIVFACVPQIVEPLPS

THIEATTSNITLTCRVLGDPQPDVDWVSNGRIIDRDPRLNTQRFITSKRKVGDYTWNNLTITNVNYRDKG

EYKCVAKNPGGSDEKNVSLIVSSIGGIGGGGPLAFGATLPLVIALSIGGVIALVVILILVCCCCRKSTHG

MATKRRDLQDSSDECIRLHGQPDMEKALITDVNPVMKPPRICSVPPSVNSGGTEVSEAKKNLLDSDSVFA

GDDESRSFDFDMPPYRKSQTLLEPDYRGNHTYPPDLLPFPPRMCQVSPAGSSASTVADTSRLPAHHGPQS

PLHSPLYDSNTLYRTLPYSRSQSPFVGPPARVPRQGYVTIPRRPRQRWSTDTPTTSDVEEPLYDNLGLRT

TVDGSSALSLNKLGEATTPKSIRLFPMSPSSCDPIAENEPPPAAPKLSPSSTQWAKANAEALRSPDNRRN

SLPDGGKVKVAPVPPPKPKKRTSTGPLFEDEGEDGTEV 

 

 

Apis mellifera (Honeybee) 
>AmKeK5 

MELRTAKLLLYSTLMVVVCWSQEYWTAQCASSCKCRWISGKKAAECIRQNLSQIPVGLSPEIQNFDLTGN

RITYLMHESFSRVHLVNLQKLVLRKCEIELIHTDAFNGLKIVIEIDLSANNIGTLYPGTFEETQRLRVLL

LNDNKLKVLENGLFHNLKYLQKVELSNNELERIDDKTFRNLPELRSLTLDANNLSALKVQSFETLPKLGS

LELHNNPWNCNCRLKRFRDWTIEKKLYTKPTTCQQPESLAGKMWDEISSDEFACRPEIFTIGPSVRVEVG

KGNVTFWCRASGIPRPQLSWVHRSRVINNHTRRHNGEKIYILKSNHEWLNLTIPDVAHSDKGDYVCLAKS

PGGNTEKNVTLTIAGDALGGKDNIISLPLALGLGVTALLLLIVTVTLCVCYCRRRRIRHDEKSLEAASME

HHGLGEQEKSLITTINPVVKPPRRYEAPSVTSHGTEMTELNRTLLDNDSVFADGIGGGVGSGVIGGVGDD

EREERATPELESGTGTLCRGGGGSYRQYPPDLLAFSGGRGASPTSQASTAPDNTRLPSQHATPATAAFGS

PSNNQYPAAFKTLPHNRSVTPYGITSSTIAPVMPRHGYVTIPRRPRAPSWSSGPPTSPTDGLEPVYDNLG

LRTTADGSSVLSLNKSPEPLSTMRNRPLPGTPGSHYGTIQRSTPNILTSSPLDRSAPEGAAEWPSKIADE

STDSTNQLLGQQTQQQQQQQQQQQQQQSGSSSTLNRKVPPRPPPKPKKKSTNGPLYEDEGEDGTEV 

 

Habropoda laboriosa (Southeastern blueberry bee) 
>HlK5 

MELRTANLLLYSALVVVVCWSQEDWTAQCSSSCKCRWISGKKTAECINQNLTEIPSSLSQEIQNFDLQGN

RIKHLTHDSFSAVSLVNLQRLVLRKCEIESIHTEAFNGLKIVIEIDLSSNNIRTLYPGTFAETQRLRMLV

LNDNKLKVLENGLFRDLVFLQTVKLANNRLEKIQNKTFVNLPGLKVLTLDGNNLSTLGVQSFESLPMLGS

LELRNNPWNCNCHLKRFRDWTIERKLYTHPTTCQQPLSLVGKMWDEVHSDEFACRPEIFTIGPDVKVEVG

KGNVTLWCKASGVPRPQLYWVHRSRILNNHTRRHNGEKNYVLRLSHDWLNLTIPDATPSDKGDYVCVAKS

PGGNTEKNVTLVIAGDVIGGNDNMFPLQIVLLLGLSALLVTIFAATLCVCYCRRRRTRHDEKSLEAATME

HHGLGEQEKSLITAINPVVKPPRRYEAPSVTSHGTEMTELNRTLLDNDSVFADGIGGGVVGGVIGGVGDD

EREERATPELESGTGTLCRGGTGSYRQYPPDLLAFSGGRGASPTSQASTAPDNTRLPSQHATPTTAAYGS

PSNQYPAAQFKTLPHNRSVTPYGIASSTIAPVMPRHGYVTIPRRPRAPSWSSGPPTSPTDGLEPVYDNLG

LRTTADGSSVLSLNKSPEPLSSMRNRPLPGTPNSHYGTIQRSTPNILTSSPLDRAAPEGAAEWPTKLADE

STTDSNHLLSQQQQQPQQQQSASNSNTLGRKVPPRPPPKPKKKSTNGPLYEDEGEDGTEV 
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Acromyrmex echinatior (New world ants) 
>AechinK5(a) 

MQCLSTCKCKWVSGKKTAECIKQDLTQVPGDLSPEIQSLDLTGNRITHLARNAFSRVNLVNLHKLSLRDC

GIELINKDAFSDLKIIIEIDLSGNNIHSLHPSVFYETQKLRVLLLNQNKLKVLDNGLFFNLTFLQKVTLS

DNRLERIEEQAFRNLPNLHSLALDGNNFSTLQLQSFESLPKLGSLELQNNPWNCNCHLKKFRDWAIQRKL

YTQPTTCQQPLHMIGKMWDEVSSDDFACRPKITNIEPSNKIEAAKGDVTISCRATGIPRPELSWTYRNRL

ITNSSKHGNDKNYLLLENHDWLNLTIIDALPADKGDYICHAKSPGGEAEKNVTVSIMGDALSGRENFISL

PLAIGLGVTALCLLIVTVVLCVCYCRRRHTRHDEKGLEAASLEHHGLGEQEKSLITTINPVVKPPRRYEA

PSVTSHTDGVGSGVVGGVGGGVGDDEKEHERATPELDGSGNGGVVGGGGGTLPRGGAGYHHRQYPPDLLA

FSGGRGASPTSQASTAPDSTRLPSQQMIAPAAAATTAATASSYGSPPSGQYHPAAFKTLPHSRSATPYSL

GPSSSSSPLAPVLPRHGYVTIPRRPRAPSWSSAPPTSPTDALEPVYDNLGLRTTADGSSMLSLNKSPESV

ASSMRGRPLPGTPGGSHYGSIQRSTPNILTSNPLDRVAPEGAAEWPLKLTDESMDGGHLLLTQQQQQQQA

AASNTLGRKVPPRPPPKPKKKSANGPTLYEDEGEDGTEV   

 

>AechinK5(b) 

MIPRTASRWLLCVALTVALCQGQEDWMQCLSTCKCKWVSGKKTAECIKQDLTQVPGDLSPEIQSLDLTGN

RITHLARNAFSRVNLVNLHKLSLRDCGIELINKDAFSDLKIIIEIDLSGNNIHSLHPSVFYETQKLRVLL

LNQNKLKVLDNGLFFNLTFLQKVTLSDNRLERIEEQAFRNLPNLHSLALDGNNFSTLQLQSFESLPKLGS

LELQNNPWNCNCHLKKFRDWAIQRKLYTQPTTCQQPLHMIGKMWDEVSSDDFACRPKITNIEPSNKIEAA

KGDVTISCRATGIPRPELSWTYRNRLITNSSKHGNDKNYLLLENHDWLNLTIIDALPADKGDYICHAKSP

GGEAEKNVTVSIMGDALSGRENFISLPLAIGLGVTALCLLIVTVVLCVCYCRRRHTRHDEKGLEAASLEH

HGLGEQEKSLITTINPVVKPPRRYEAPSVTSHSTXLLDNDSVFADGVGSGVVGGVGGGVGDDEKEHERAT

PELDGSGNGGVVGGGGGTLPRGGAGYHHRQYPPDLLAFSGGRGASPTSQASTAPDSTRLPSQQMIAPAAA

ATTAATASSYGSPPSGQYHPAAFKTLPHSRSATPYSLGPSSSSSPLAPVLPRHGYVTIPRRPRAPSWSSA

PPTSPTDALEPVYDNLGLRTTADGSSMLSLNKSPESVASSMRGRPLPGTPGGSHYGSIQRSTPNILTSNP

LDRVAPEGAAEWPLKLTDESMDGGHLLLTQQQQQQQAAASNTLGRKVPPRPPPKPKKKSANGPTLYEDEG

EDGTEV  

 

Nasonia vitripennis (Pteromalid parasitoid wasps) 
>NvitriK5 

MSRMRGKPRTLLQLVLSLALLASNCVGQEDWNCVPSCKCIWVSGKKTAECKRQNLTEIPESLSMEIQHLD

LTGNFISHLPERAFTRVSLDNLQKLVLRECGIKAVNVEAFSGLRIVIEIDMSANRIRQLHRGTFNQTERL

RVLLLNQNRLERLDDELFHNLKFLQKVELSDNHLMRVGLSTFHNLPGLLTLTLDGNNLQHLNLKSFDNLT

KLSSLELRKNPWNCDCHLQEFRDWTLNRKLYTRPTSCEQPQALAGRMWDEIESEEFACAPRIESIGAMQL

GDAGSGRAQLWCRAQAKPRPQISWVHRQRVLGNGTKRHTSSDKSYILQVADDWANLTIPELLLSDKGEYI

CIAKNFGGSVERNVSLLVLGEGGSRGEGMLGLPLAIGLGIIAFLFLLVALTFCLCYCRRQRSHHDEKSAE

AASLDHHGLGEQEKSLITAINPVVKPPRRYEAPSVTSHGTEMTELNRTLLDNESVFADGVGSVVGVLANG

LNDEERGRATPELEAVMSGHNVANSVHATPGGNMGGGVSGLSSNQAGSVISGLGTLSRNTTPYRQYPPDL

LAFSGGRNSSPTSQASTAPDSSRLPSQHPPPHQVQLGFGSPSSPVATGLVIAAYTPIGFKTLPHPARASS

ATPYSLGHHHPSMARHGYGTIPRRPRAPSWSSGPPTSPTEREIQEPVYDNLGLRTTADGSSALSLNKSPE

PKGFSMRGRPLPATPSSPSPLSNGQLTLPRAPRGPPALAHLQLNRSAPEGAPEWPLDLVAEHESQPTSPS

ARKVPPRPPPKPKKKNPNGPLYEDEGEDGTEV 
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Linepithema humile (Argentine ant) 
>LhumK5 

MGEGERGFLAMGPRTASRWLLCAALMVALCQGQEDWDGGHCQPMCKCKWVSGKKTAECTKQNLTEVPKNL

SSEIQYLDLTGNRITHLIYKAFNNSNVTLVNLHKLSLRECGIESIHTGAFKDLKIIIEIDLSNNNIRTLQ

PGTFHDTQRLRVLLLNQNKLKELQNGLFFNLTFLQKVSLSDNILERIGERVFRELPGLHSLALNGNNFTT

LQLHSFESLPKLGSLELQNNPWNCNCHLKRFRDWTIERKLYTKPTTCQKPTTMAGKMWDEVTSDEFACRP

KIVAIGPASKIEMGKGDVTLTCKASGIPRPQLAWGHRARLINSLTKRPNSDRGYILTSDQDWLNLTIVDL

TPSDKGDYVCHAKSTGGESERNVTLTVVGDALGGRDNFISLPIAIGLGVSALCLLIVTVALCVCYCRRHR

TRDDEKGLEAASLEHHGEQEKSLITTINPVVKPPRRYEAPSVTSHGTEMTELNRTLLDNDSVFADGVVGS

GVVGGVGGSIGDDEKDHERATPELGRGGSGTLPRGTTGYHHRQYPXDLLAFSGGRGASPTSQASTAPDNT

RLPNQHASAMTPAATSLYGSPPSSQFHPAAFKTLPHSRSATPYGLGPSSSSSPIAPVLPRHGYVTIPRRP

RAPSWSSGPPTSPTEVLEPVYDNLGLRTTADGSSKLSLNKSPEPALSMRGRPLPSTPGTSHYGTIQRSTP

NILAGSPLDRAAPEGAAEWPIKLADQSLDDGHSLLAQQPQQPQASASNTLGRKIPPRPPPKPKKKSANGP

TLYEDEGEDGTEV 

 

Cimex lectularius (Bed bug) 

>ClK5 

MSPISFIGLATFLIFTTETHSTASDWTSTCLKCKCKWVSGKKTADCSYSHHTAVPSLSSEVQHLDLNGNK

IHSLSSDSFKSVGLVHLHKLYLKNCGIQELHKDAFKGLQILIELDLSENKIHILHPGTFQGNYRLRIIYM

SRNPIQRLEDGLFTNLTFLQTVDMSQCLISHISSKTFVNVSNLHTFILNGNRLSHMKLSVVDKLYKLRSL

ELKNNPWRCDCHLKAFRDWVVDHKLYSQPTFCHEPQSLENKIWTDIESEAFACKPQILYPNVGTTVVADG

DEVSLSCRVTGNPTPEVHWVYNARIITNNTRTKYGDLKYLVRSSGEINRWVNVTVTRVRPQDRGEFTCVA

KSFGGVDERNITLIVKSSNGGYIGSAGIANSWPIVIGLTTGLTAVFLIVIILCCCCCRKRKNLLPGKKSP

VNGVSPNGDITHHIGAAEQEKSLLAVNPVQKPPRRYEVQISPTAGTEMSELNRKLLDDGSVIAHSILGDE

DRSSESIETTPQRLRDKLESETYPPDLIAFQGRGHTASPAGSSTSTALDPASRHTLHLGHQSPLHSPIYN

GFGMLPYSRSQSPFSPAAPIILPCQGYVTIPRRPRIPSWSSAPTPSLLEDPLSPIKAEPVYDNLGPRTTV

DGSSILSLNKAGTDTNPRRKTPSIPSSFSPYEEKEGGILRPLPSPLSPDDKRYWRNRSGDGILKRVGSAD

MPIETISKAKVAPKPPPKPKSNVPLYEDEGEDGTEV  

 

Halyomorpha halys (Brown marmorated stink bug) 
>HhK5 

MSDIAKTAVFIVFLGVAVVQPDDWTLCPPGCKCKWVSGRKTADCKKADLRKIPETFKSEIQSLDLSENKL

DHLPDEAFKSVGLVNLHKVFLRECNIKEIHKDTFKGLGILVEVDLSANRIHVLHPGTFRDNVRLRIFYFN

GNPIERIEANLFVNLLHLQTVEMGDCKITEIDDKAFRNVSNLLNLKLNANKLTHLKLSTFTDLLKLRSLV

LQDNPWNCNCHLRDFRNWVIERNLYAVPTSCTQPEHLRGKMWNVINAKDFACKPKILWPPIGTSVSADNR

DVSLGCKVTGNPMPEVHWVHNSKIISDNTKVKYSVNRYTIKTSLVDSSEESDRWVNLTVNQVSLQDKGQF

QCVAKSPGGLDERNVTLLVYADNDGFIGVGSVNDSWPLIIGLCTGMAALLIIILLLCCWYCCRHKQSQSK

KSSSAMPANGDVMHRITPSNEQEKSLLTVNPVQKPPRRYEAQINNDAVEISELNRKLLDESSLQGNTCPT

EEDNSVECLDIRQEGANVEKPVSEAHPPDLLSFPSRSHNISPASSSTSNGFDNLSRASLYPAMQQSILNP

SVHYNCGTLPYSRSHSPFSPTAPIVLPRQGYVTIPRRPRVPSWSSAPTPSLLDDPLSPIKAEPVYDNLGP

RTTADGSSVLSLNKSFSENPRGRNSSSNVPNYFHFEGGLRPSPSPLSPERENRADGILKRTCSADGDIGP

IRSKVAPKPPPKPKKDGPLFEDEGEDGTEV 
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Acyrthosiphon pisum (Pea aphid) 

>ApK5 

MIGLYTLIALLLWAPIASHSASELDWVTVCNQQTCRCKWVSGQKMAECINSSLTSIPKTLSNEVQVLDLT

NNKILEINKDAFREVGLINLHKLIARNCSIELVDKDAFRGLEILIELDLSNNNIHVLHPTTFRDPFRLRK

IYLNHNLIQRLRNGLFSNMSFLQTVELNSCLITDIEPKTFYNITKFNSLELSGNQLANMKAEVLYSVPSL

MNLGITNNPWRCDCKLRPFMNLVMNKNLYIKTASCTEPPRLLNKLWGDIKPDDFACQPIIEYPAQSSTFQ

LDDDELMTIGCKINGEPMPSVQWVFNNRPISNYSHGDYKFTVYESVDNTMAKWINLTVSRSRLIGKSEFK

CIAQNPAGLEERKITVIVQGSGTKGILGSTVSVKESLPIIIGLVAGIFIIILLLIVCCLCCYRRRPASGG

VLSKKSHANGFSNGDVPNHHNHVTSLVSEPSEQQKSLLAVVNPVQKPPRRYESSPTGTEMTELKRNLLDE

TSVSGDADEQFYGESGDELANIIDSSGISNGVGNGRSYRKGTHPPDLLAFPRGSGGGGGHSSPAGSVVST

VPSFQSPLHSPIYSGTLPYNRSQSPFSSRPAQPPAGYVTIPRRPRVPSWASSTGVGGTSASTPTAGHVDD

PLGVGRLCEPVYDNLGPRTTADGSSVLSLTKAVADSAAVHRPKPQYSQTLPHKTKLHSGHRPRFTADDAQ

DARRVPSPAPRSPDKTLPSQVSGLPQHNALPPNYSPLVEMDARNRSSWAPSRVGTPESGVLKPASQTSVK

RKVPPKPPPKPKMKGGPLFEDEGEDGTEV   

 

Pediculus humanus corporis (Body louse) 

>PhumpK5 

MDFHLNIIFTTFLVVFAFAGSDWTTNCPPPCKCIWSYGKKTAECQDAGFNSVPNTLSPELQVININNNNL

HILPSQAFKSVNLFNLHKVFMKNCSIELIDKNALSGMVVLIEIDLSNNNIKNLHRDLFRECEKVREVRFS

NNPIQKLDDGLFSNLEFLQTVDFTGCKLHEIGSQVFWNVPALTTLELKRNKFTYLQLSSVEHLHKLKNFG

LTDNPWNCNCKLRPLRNWVIQRNLYAIPTSCKEPLQMKDVLWNEVNDPNEFACKPKIISLTREPHGILAC

LVEGDPMPTVTWSFNNKLVTNYSFLASDFVVQESTVNGELKWSNLTLRNTRGGKDNGEYKCVAKSYGGST

ELGREVKYDPYLDGDSYYGSSDGTYDNWLLLAGSIIGALLLIAIVLFVKCYVCKRYTRKNNRNKKDKESV

NGSVTHVIDSEEKNLINVINPLQKPPRTANASANSSETEFHESNVSQYNDKGSSD 

 

Daphina magna (Water flea) 
>DmagnaK5/6 

MATMTIMLKAVLMLFFCLLAMLAGPVTADWTATCTAGCTCKWADGKKVAECPGAGFTTIPENLSPEIQVL

DLRGNQLGVLVNRAFSSVGLLNLQRIFLRNCSLTLVEKDAFHDLNIMVEVDLSHNQLHRFHPETFTNNEK

LRSLSLSHNPLEKLEAHQFPPLPNLRSLELVKCQLEMVDKKAFMHLSKLETLKLSANKFTNLKPEVFLPL

NKLKSLDLQDNPWNCDCRLLALRDYLSEANLNSTLTLCTEPEHLKGKPWSRLAAEDFACKPLIDVNEPHV

EGRLGFDVTFSCRVSGNPPPTIWWVLQNRQIVNTTTASQSEQFVIRQSTHPTKINPSIASLHAEPQQPEF

EYWSNLTLRRISEQDAGQYRCIARNKGGQVDANVSLQTPPAPVTILIEGETGLMSYTTAITLAVVGALVL

LVGLVLLIVCLVRRVPKRKQPQPRDGSAAKLNGSAKTVNGNGSIAAVSEQEKSLLDIEMDQHTSLQNAST

DGYHAVSQTDIDAQQHMQMQLQLRHQQLQQQQQQQQMRMMHGSNTYIPGDRYDTSRVPESLTRHLMMLDG

CQVQQNPDGSFYPDLLDIPHRGARGGGSPSTHSGASNETANQQQQHMMMSTLSAAQLAGHPSYGVIGLHP

PLQFTDSSSTTSSTAVLLPVGARPGYVTLPRRPRPRMPSWASSPPPMSSSSPGPGSLPAEEPQQPLYDTI

GPRVTADGSSTSALSLNKIAGLTPNPSSGLSPRMQSSTLSRGHKISLPAYYVPIEEVDIPPPSPLVQQRR

DHQQSTPNILSNGQYEDHHHHHHRMGREPVLGYFNNNNNSSTPIRRADDSETQHLLNDSSTPTSANTSYS

NAAPEVISPIPDFRTAGSRASVSSLSSNTGLRRKIAPAVPPKPPGSIVVARPASVVPYHDDVASPAKVAP

KPPPKPKKRLSTTGDSVKLEDLENGGGDSGGQAAYEDEGEDGTEV 
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Kek6 ortholog FASTA sequences 
 
Drosophila melanogaster (Fruit fly) 
>DmK6 

MHRSMDRRRSRTPRTLPVCWILLCLVAWTVADDWSLSCASNCTCKWTNGKKSAICSSLQLTTIPNTLSTE

LQVLVLNDNHIPYLNREEFSTLGLLNLQRIYLKKSEVQYIHKESFRNLKILVEIDLSDNKLEMLDKDTFM

GNDRLRILYLNGNPLKRLAAYQFPILPHLRTLDMHDCLISYIDPMSLANLNLLEFLNLKNNLLESLSEYV

FQHMANLKTLSLEENPWQCNCKLRKFRGWYVNSRLSSVSLVCKGPPAQKDRTWDSVDDELFGCPPRVEIF

NNEEVQNIDIGSNTTFSCLVYGDPLPEVAWELNGKILDNDNVLFESESIASDKLWSNLTVFNVTSLDAGT

YACTGSNSIGSMTQNISIYLSEIVQHVLEKTPETFWYFGLIMGIFGTVFLLISISFVVCLCKRTTRQHRH

ANKAGVKSSVSFNDQEKKLLDSSVTTTTNDRGDSYGIDNQPTSIGMNKGDSAGMGFNQIEIHAVESHRHG

SMLVQQQPQQQQVAGGGGMRQQLMQVKDSTCGMMSVPTSMAGHAHSHPAQISEEFPLNVGVFPPPPEFCS

NIVPNPAFGGNIFIRVSVTQDMLDGADLNMYPDLLNIPKRMQDVQESGAGAVAVPEGQFATLPRHTARRG

ILKKDTSLQQQQQQHQQQHQHQQQQQQQQIQQQQHQQLQQQHQPSGLYTHDEIVTYNLEASGYDPHQSGY

HSNAMELPPPPPPPAVTAVVQCHHPSPNNCASCINNAPPPPSACQSPPVEVTPMRPLDSSAYPKYDNMGR

RITASGGLGGSNLSLHDEERYENETLFGQAESQTKGMPEQSQDLHQPQEVTQGQDKGGGPGEFVSL 

 

Anopheles gambiae (Mosquito)  
>AgK6 

MPLLQRTKPLKMIQLYCTVLFLLLSTALCADWSASCPQNCTCKWSNGKKSALCNGADLSAVPSNLSTEIQ

VLVLNDNNIPYLNREEFTTLGLVNLQKIHLKHSRVKYLHREAFKNLKILVEVDLSENEIETLDKQTFAGN

NRLRIINLYDNPIKMLVAEQFPVLPYLRNIDLHGCQLRYVAETAFSNLDLLEFLDLSKNRLESLPHHVFN

HMKNLKTLILEENWWNCDCHLRDFRNWYLNSSLNRRSLICQRPYALKGLSWEYLETEQFGCMPTVEIYRD

EYEIEDLGTNITYKCAVSGDPEPNVRWDMNGKDVDQDNAIIETERHVAFDGSVTLWSNLTILNVTNNDSG

FYTCTAQNRIGLASKNFSLVLPEVVERVIIKTPETFWYFGLILGIFGTIFGLLALSVVVCLVKRKLRMRR

RRKTIKNSVSFNDQEKKLLDLSITTNERQEFSASDVVTPSTKTDSTIAMEPVQITIESIATSKREEYPLN

VGVFPPPPEFCTQMIANPTISNIYISVSVTQDPLEGGPADVNMYPDLLNIPNRHQKGPPKMPPVSVTSYA

TLPRKTATVGGGPRCSITSGHSSSSGGSSGAGKPSVGIGPPQVGSPLSCTPSLLAAAEIPLTEGIVNYAT

TALRDDSGCEMSSSSPVPSMCAECSKVLKASGGTFAPKYGTTSRTLPGLGGGDLATSGPSSSNSSGSKCE

KPLACLKYDNMGRRYTASGNSTLSLPDELKPAGGPGPAGAAFVIKQQDIETIVEQDDQPGGAPDGTEAPL

PQQPPPPSAVVAGGTSDQEAAQRGLYVVGNDFVSL 

 

Plutella xylostella (Diamondback moth) 
>PxK6 

MSMRAAWARWYVIVVLSSCAARTASDWLDCAQIPACRCKWSSGKKTASCASADLRRPPALASDIQVLDLH

DNPLRTLPQEVFSTIGLLNLQRVNLRGTKLRSIHPDAFLELRILIEVDLADNDLSNIPKDIFRGNERLRL

VVLSNNPLTTLVADQFPSLPHLRMLLLDGCRLKLIHTNALRNLKALETIDLRRNQLTFLRLITFALPALK

TLSLSGNPWRCDCRLREFKDWFLDSTLGTEDLVCVEPSTKSGSKWRSVPSESMVCAPEVRSSTLVIRTEV

GMPTTFGCWVHGVPKPQVTWLFEGVDVHNSTLDSDLEEAESEVDIDDSEDKVPGSVRWVNVTVLNVTSSA

AGEWTCIAKSSAGEARAVISLVLPRYQTATARTDPGIPQVIGVVFGALGVLATLGFLGAVACWHMRRRTV

PASRSFTDQEKRLLDASVVVSCDRSIAEMASPCDFEMTERSISEEPRGCGFDPVHITIEGTPGAFPPPPA

EFAVPVPYGNIFISVQVAGHGEGPGGKYPDLLSGGATLPRRSRTCCAPVYDNMGPRVTATGSSTWSLPGA

GAEGVDNTETPVLTLPPPPPEFVSL 
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Tribolium castaneum (Flour beetle)  
>TcKeK6 

MAAVILLLVTAMALAAPDWTDCPSPCRCKWSSGKKTAVCKGGGFSAVPDTLDGEMQVLDLSGNYISRLGN

DAFKSVGLLNLQRIFLATAGIQEVHKDAFRDLTILVEVDLSHNQIKSLHPETFHGNERLRVLYLNGNPLR

RLVQEQFPQLPHLRILELDGCQLEYVHKNAFVHLSVLETLSLRQNLLRNLSEEVFMNFAHLKTLVLEGNP

WKCDCELRGFRDWFLLSKLNSVSLTCTQPERLEGKLWENVLSEEFACPPRVSVFPQSQVQAEAGGNVSFG

CHVTGDPEPQVSWLYEGYPINHTWLVIQAEEGLLDKWANISVYNVSDTDTGVYTCTARNILDSVSLNVTL

VLPEVVTATTVSKSEGGFLWWGLLVALVTLGSVGLGASIAVCCLRGRKTQKRMKASVSFTEQEKKLLDVS

IATTTDRGTGSCEVLGPEMELDPPVHITIESEPLPLAVFPPPPEFGNVVPSAYGNIFISVSVSRDPSDAS

RCPDLLDLPHRAKPVYHGMATLPRRPCAAPHYDNMGPRVTAAGSSTLSLPGVPPPPPPPPPPQLTPEFVS

L 

 

Apis mellifera (Honeybee)  
>AmKeK6 

MIGTRHHPLRGRILLALFFLLGTLALLSKAAAFPDWTDCPAVCRCKWTSGKKSALCPDAGLTSLPASLDP

DMQVLDLSGNKIPALQSEIFKRSGLLNLQRVFLRNAGIHKIHADSFRDMRILVEIDLSDNHVEMLEPDTF

LGNERLRILILSGNPLTRLRSHQFPLLQHLRNLELQRCSLSEIHGEAFVYLTGLESLRLDKNVLEYLDVS

VISNLPRLKTLTLDGNRWSCDCRLRDFRTWLIPNGPSKLYSVPQACSSPMRLEGRKWEDVKPVEFACEPE

VFVLASSIQEETNGNLSLACLATGDPEPEVWWQLNGGPVNATKLTEQIYTGTYVAYATSDVDTISSYNER

SSPGRLVDRWNNLTVYNASDGDAGEYSCFAKNIAGLARDTVSVAIPRVYTAPTLSQSDNWLLWVSLAGGG

AAALCASISAVLLALCVCGGTRRQTAREKVKLQSSTSFGDQEKKLLDLSVTTTTTPGNSNDRGSGHGSIV

EGCSTGDLELAERGSICDPMSAATVTVERLRPEMSGGPAMRTVPCVFPPPPPEFTSGVLPPGIFGNIFIS

VAVPQDASDRCYPDLLDIPVHATGGAAGKTALPPASSVSSFATLPRRALRSSDLCSPYDNMGPRVTANGS

SAFSLTDVDLRLSPPPPPRIIQPPHEFVSL 

 

Habropoda laboriosa (Southeastern blueberry bee) 

>HlK6 

MIGIRHHPLRGRVLLALFFLLGTFALLSRAAAFPDWTDCPAVCRCKWTSGKKSALCPDAGLTSLPASLDP

DMQVLDLSGNKIPALQSEIFKRSGLLNLQRVFLRNAGIHQIHADSFRDMRILVEIDLSDNHVKALEPGTF

LGNERLRILILSGNPLNSLRTHQFPVLQHLRNLELQRCSLTKIHGEAFVHLNGLESLRLDQNELEYLEVS

VISSVPRLKTLTLDGNQWSCDCRLRDFRSWLIPSRPSKLYSVPQVCSSPLRLEGRKWEDVKPVEFACEPE

VFVLANSIQEETNGNLSLACLATGDPEPEVWWQLNGGPVNATKLTDQTYSGTYVAYATSDMTYNERSTSS

SRLIDRWNNLTVYNASDGDAGEYSCFAKNIAGLARDTVNVAIPRVYTAPTLSQSDNWLLWMSLAGGGAAA

LCASISAVLLALCVCGGTRRHSAREKVKLQNSTSFGDQEKKLLDLSVTTTTPGNSNDRGSGHGSIVEACS

TGDLELAERGSICDPMNAATVTVERLRPEVSSSSISAMRSVPCAAIFPPPPPEFTSGVLPAGIFGNIFIS

VSVPQDSSDRCYPDLLDIPVHGTSGVLNKTTSALPAASSVSSFATLPRRALRSSDLCSPYDNMGPRVTAN

GSSAFSLTDVDLRLSPPPPPRIIQPPHEFVSL 

 

Acromyrmex echinatior (New world ant) 

>AechinK6 

MLVTRPHPLGGRILLALFLLTGCFALLSRAAAFPDWTDCPAVCRCKWTSGKKSALCPDAGLTSLPASLDP

DMQVLDLSGNKIPALKEEIFKLAGLVNLQRVFLRNAGIYNIHANSFKDMRILIEIDLSDNHVTVLKPDTF

LGNERLRILILSGNPLGTLRNLQFPVLQHLRNLELQRCSLTEVHGQAFARLTGLEFLKLDTNQLEYLESS

VISGLSRLKTLTLDGNQWRCDCRLRDFRTWLIPDVPSKLYSVPQICSGPPRLEGRRWEDVKPTEFACEPK

VFVLASSIQEETNGNLSLACRTSGDPEPEVWWQLNGGPVNATKSTDQPYMGTLVIYATSEAGIPSNDKSA

SRTVGDRWSNLTVYNASDSDAGEYACFAKNIAGLARDTVSVAIPRVYTAPTLSQSDNWLLWVSLAGGGAA

AACASISAVLLVLCLCGGNRRHSKREKVKLQSSSSFGDQEKKLLDLSVTTTTTPGNSNDRGSGHGSIGEA

CSTGDLELAERSSICDPMAAAAVTVERLRPADNSVNTIRAVPCTATATAGIFPPPPPEFTTGVLPAGIFG

NIFISVSLPQDASSERCYPDLLDIPVHAVSGATTTVSTGGKTAALPSAAAINVSSFATLPRRALRSTEVA

AGSPYDNMGPRITANGSSAFSLTDMTDMDLRLSPPPPPRIIQPPHEFVSL 
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Nasonia vitripennis (Pteromalid parasitoid wasps) 
>NvitriK6 

MTRSQRVLALFVLVASWRALLSRAAAFPDWTDCPAVCRCRWTSGKKSAFCPDAGLTSLPASLDPDMQVLD

LSGNQIPDLQAETFKHAGLLNLQRVFLRNAGIRKIHADAFKDMRILIEVDLSDNHVLSLEPHTFTGNERL

KLLVLSGNPLGQLKPSQFPKLQHLKNLELQRCALKRVHALAFQWLPALETLSLDNNELEYLEATTLAPLK

HLKTLGLDNNPWSCDCHLRDFSRLLVTNMSRLYSVSQSCISPAKLQGRRWEDVAPKEFACLPTLKLPANA

IQEEMNGNVSLACFVTGDPAPEVSWHLNGVPINGTKRIGDDVGPQGGLWVWSDSIKTKNNLVERWRNLTI

YNASDVDAGEYTCHAENIAGLVRDTVTVSIPRVFTAPTLSQADNWLLWLSLAGGGTVALCVSASAVLLAM

CLCGGARRRSRRAKVKLQASASFGDQEKKLLDLSVTTTATTTSQQHSQHNQSQSRQQQAPAPIQADLNHC

QPEFELELEPRLIEEQRLVGQSSASVTIERLRLQPDACGSPPPSSNSSSVICPVAVAAAAAAAARAQLPA

NIYISVSLGNGAPNQEAAPVAVAAAASLQAAELQVHERCYPDLLDIGLSSFATLPRRCRRPGELGSPYDN

MGPRVTATGSSTFSLVEQPEPSIAVAAPLIQPPPEFVSL 

 
Linepithema humile (Argentine ant) 
>LhumK6 

MLVTRPHPLGGRILLALFLLTGCFALLSRAAAFPDWTDCPAVCRCKWTSGKXSALCPDAGLTSLPASLDP

DMQVLDLSGNKIPELQAEIFKRAGLVNLQRVFLRNAGIYSIHADSFKDMRILIEIDLSDNHVTSLEPDTF

LGNERLRILILSGNPLGTLRNTQFPALQHLRNLELQRCSLTEIHGQAFSRLTGLEFLKLDGNHLEYLEAS

VISNLSRLKTLTLEGNQWRCDCRLRGFRTWLIPEAPSKLYSVPQICSGPQRLEGRRWEDVKPVEFACEPE

VFVLASSIQEETNGNLSLACLATGDPEPEVWWQLNGGPVNVTKSTDQSYTGTLVVYTTSEIGSVTSDKSA

SSKIVPDRWSNMTVYNASDSDAGEYVCFARNIAGVARDAVNVAIPRVYTAPTLSQSDNWLLWVSLAGGGA

AAACASISAVMLALCLCGGSRRHSKREKIKLQGSSSFGDQEKKLLDLSVTTTTPGNSNDRGSGHGSLGEA

CSTGDLELAERGSICDPMAAAAVTVERLRPAESAVNAIRTVPCASTPAGVFPPPPPEFTTGVLPAGIFGN

IFISVSLPQDASSERCYPDLLDIPVHAVSGAATGVVTTGSKAILPATSTVNVSSFATLPRRALRTSEIAI

GSPYDNMGPRITANGSSAFSLTDMDLRLSPPPPPRIIQPPHEFVSL 

 
Diaphorina citri (Asian citrus psyllid) 
>DcK6 

MLAVVVILLAACLGTTGSPDWTDCPDTCRCKWTLGKKSALCKDANFTALPSTLDSDIQVLDLNNNKISYL

TKEAFKSIGLLNLQRIYLKNSGIREVHRDTFKYLTILVEVDLSDNQIAWLHQDTFLGNDRLKVLYLNGNP

ITELRAGQFPKLPYLKTIELQHCQIHSVHKDALIHLTALESLNLNGNRLKHLSESVFFPTPNLKTLSLDG

NPWCCDCHLRSFRNWLLKSKLYSHPLSCTEPGMLQTKHWDDVKAQEFACPPNVTIKESMVIREAGGNVTM

SCYVYGDPEPTILWLLNGQVLHNSSFDLLEEEEGDALFEKSVSITLFNVTDLDAGEYTCYAENIRGNASG

EISLDLPEINLATTLSKTDSWYMLVLGISVCVVSVIVSIGMSFCVCRAHEHKNKRRKRKGKMKQSVSFND

QEKKLLDVSITTTDRHTGSCEALGSQPDMELIEQSLAMEQPPVHITIESHAVDPQVSVFPPPPEFSSNHL

PTSTYGNIFISVSVSQEPPGSDPPKYPDLIDMPHRSVSVGTGPGTNPAYFATLPRRPRSKVIEPSSLVRV

GPKYDNMGPRVTAGGASILSLPDATSTEDIPSPPPPPTLCTPLGVEYVSL 

 
Cimex lectularius (Bed bug) 

>ClK6 

MMWAVRVLLLGVVCREVLAAPDWTDCPSTCSCKWTSGKKSALCRYAGFTAIPDTLDSDMQVLDLTGNEIP

FLTKDAFKSVGLLNLQRIFLKGAGVRELHSDAFKKLTILVEVDLSDNLIATLHQNTFAGNDRLKVLYLNG

NPITELKPTQFPHLPHLKTLEMQHCQITEVNRDAFLHLPALEYLNLNGNRLKKIAETVFLPLSKLKSLSL

DGNPWKCDCDLRGFKNWLLSSNLYSHPLVCTEPSALVSKHWQDIKPLEFACPPEVSVSDSMLQEETGMNV

TLKCRVRGDPEPHVSWLFNGHSIGNGTLHNQDQILLIEEEDGEVKAEKWSSLSIINVSEADAGEYTCVAK

NIRGQAATNVSLLLPEVVIATTVSKNENWFVWIVWATSCAVLIVTAAIASCIVIRVRHNNARFRRKNNLK

TTTSYTEQDKKLLDVSITTTDRQTGSCEGLGSQTDMEFLEHSLQSIPVEMCDQPVHITIESHSAEPAVSV

YQPPPEFSRSILPAGAFGNIFISVSVSQEPTVESPRYPDLLDLPHRKTVAVATDNSYFATLPRQPRIKET

EPVLRVRPQYDNMGPRVTAAGSSTISLPDSANAEEDIPPPPPPPNCTPLTVEYVSL 
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Halyomorpha halys (Brown marmorated stink bug) 

>HhK6 

MWVVQLLLLGVASCIVLAAPDWTDCPSACSCKWTSGKKSAFCTHADFTTIPSSLNSDMQVLDLSGNKIPY

LNKEAFKSVGLLNLQRIFLRGSGVHELHSEAFKELTILVEVDLSDNLISILHKDTFAGNDRLKVLYLNGN

PLTELQAAQFPHLPYLKTLEMQHCQIARIHKDAFKHLPSLELLNLNGNRLKQISESVFLPVTKLKSLSLD

GNPWKCDCELRGFRNWLLSSNLYSHPLTCTEPASLSSQQWEDIQPLEFSCSPSVHVEETMIQEEPGGNIT

LKCRILGDPEPEVIWLFNGRVLGNSTMDQILLRQEEDGDVKPEKWTTLNIMNVSEDDAGEYTCSAKNIGG

QAAINVSLILPEVIIATTLSKSDTWFMWAVWAGSGSGGVIFITLAVCLICRFRGGSSRYVRQGKIKQSES

YTDQDKKLLDVSITTTTDRQTGSCEGLGSQADIELLEHSLQSIPLEVCDPVQITIESHSAEPVSVYQPPP

EFSTSILPPGAFGNIFISVSVSQEPPDAPRYPDLLDLPHRKSVSVATEPYFATLPKRQPATRLKETEPVL

RVGPQYDNMGPRVTACGSSTISLPDSTSADDIPPPPPPPNCTPLTVEYVSL 

 
Acyrthosiphon pisum (Pea aphid) 

>ApK6 

MPGGQPVQLIVMVLVYCGTTFGDWADCPTPCQCKWSSGKKTALCKDADFTDIPLSLDADMQVLDLSSNNL

RHLPEDAFKKVGLLNLQRVFLRGCGIHNVHKDAFRELKILVELDLSDNLIGSLHQETFQGNERLRVLYLN

GNPLTEIKEVQFPVLQHLRTLELQHCQIKRIHRDAFLHLSSLESLNLNGNLLKWLSETVFLPISKLKTLS

LDGNPWVCDCHLRSFRNWFVSSNLYSHPLSCIEPNVLSGSRWENIKPPEFACPPVVKIDRNSVLEDAGNI

TFTCKVTGDPEPEVSWYFNGHSIDNYTDRMDENRTWLDNNRMWSALHIFNVSDVVAGEFTCEARNSRGQM

SANVSLALPEVAVATTLSKSKSMYLVIVCVAASATVLLFVIGLTCCVCQVKKSGGRRDSKTNFKGSTSFS

DADKRLLDASISTTQAGSCEMLGGSSCQDLELIEQSLQNIPLAAVCDQQPVHITIESHDPNSSLSLYPPP

PEFSTSILPSVSGFGNIFISVSVSQEPPDPESRYPDLLDMKHRQKQSVSVGTSSTHHIPPASSYYATMPR

KKRIIDHQSIKSVMPHYDNMGPRITATGSCTNLSSLSNSGESSDDIPPPPPPPLCTGHTDYVAL 

 

Pediculus humanus corporis (Body louse) 

>PhumpK6 

MAGGVIASLLVLAAAWSVASPDWMDCPGPCRCKWSSGKKSAFCRDAGLTTVPTLNADIQVLDLTRNIIPF

LSKDLFKSIGLLNLQRIFLRNISLKEIHPDAFRNLSILVEIDLSENKIDKIHPNTFYGNDRLRFLNLSGN

PLTELVGNQFPPLKYLKTIELQNCYLNYINKDAFVNLPLLETLNLNSNQLNNVTENVFKLIKKLKTLKLD

NNPWKCDCALRDFRTWLLQSNLYSVPLTCMDPPSLSGLHWNDVSTEEFACSPKVTVTEVMIQEEVGNNVT

FKCHVTGDPEPDVMWLYNGKPVNGTANDQMYYEEKDGGLEKWVVMSIYNVSELDAGEYSCLAKNLRGSSI

GNLTLMLPEVISATTLSKTESWLLIAGLIAGGVATFFSITLTLVFTFCFCGRKRRRKRGRRKTELKGSVS

FTEQEKKLLDVSITTTTDRPSNSESVEQLNQPDMEMMESASIPLELCEPVHITIESHGTNNTNMVPLSVP

LTVFPPPPEFSTSVLPAGAFGNIFISVSVSQEPSSDTVIRYPDLLDIPHRSKNSSARVSVGGGGGGVGPS

EGGSLTTSQSYATFPRRPRPKSVTESNEPQVRLGPMYDNMGPRVTAGGSSTLSLPEVEESEIPPPPPPPP

PPLPPSLCLPLSVDYISL 
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Daphnia magna 
>DmagnaK5/6 

>MATMTIMLKAVLMLFFCLLAMLAGPVTADWTATCTAGCTCKWADGKKVAECPGAGFTTIPENLSPEIQV

LDLRGNQLGVLVNRAFSSVGLLNLQRIFLRNCSLTLVEKDAFHDLNIMVEVDLSHNQLHRFHPETFTNNE

KLRSLSLSHNPLEKLEAHQFPPLPNLRSLELVKCQLEMVDKKAFMHLSKLETLKLSANKFTNLKPEVFLP

LNKLKSLDLQDNPWNCDCRLLALRDYLSEANLNSTLTLCTEPEHLKGKPWSRLAAEDFACKPLIDVNEPH

VEGRLGFDVTFSCRVSGNPPPTIWWVLQNRQIVNTTTASQSEQFVIRQSTHPTKINPSIASLHAEPQQPE

FEYWSNLTLRRISEQDAGQYRCIARNKGGQVDANVSLQTPPAPVTILIEGETGLMSYTTAITLAVVGALV

LLVGLVLLIVCLVRRVPKRKQPQPRDGSAAKLNGSAKTVNGNGSIAAVSEQEKSLLDIEMDQHTSLQNAS

TDGYHAVSQTDIDAQQHMQMQLQLRHQQLQQQQQQQQMRMMHGSNTYIPGDRYDTSRVPESLTRHLMMLD

GCQVQQNPDGSFYPDLLDIPHRGARGGGSPSTHSGASNETANQQQQHMMMSTLSAAQLAGHPSYGVIGLH

PPLQFTDSSSTTSSTAVLLPVGARPGYVTLPRRPRPRMPSWASSPPPMSSSSPGPGSLPAEEPQQPLYDT

IGPRVTADGSSTSALSLNKIAGLTPNPSSGLSPRMQSSTLSRGHKISLPAYYVPIEEVDIPPPSPLVQQR

RDHQQSTPNILSNGQYEDHHHHHHRMGREPVLGYFNNNNNSSTPIRRADDSETQHLLNDSSTPTSANTSY

SNAAPEVISPIPDFRTAGSRASVSSLSSNTGLRRKIAPAVPPKPPGSIVVARPASVVPYHDDVASPAKVA

PKPPPKPKKRLSTTGDSVKLEDLENGGGDSGGQAAYEDEGEDGTEV 
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APPENDIX B: BoxShade Outputs 
 
Kek1 BoxShade Outputs 
 
>Fraction of Sequence: 1.0 

DmK1         1 RVKRQPYVDSKTPNHMEVITSVNHQNSITNKTQPATGNGSIGGVVIANGAVANIIDGGVV 

AgK1         1 RLRRIPMTETKTPNQVEVITSVSPSSNVNGKVATPI-------------------NDCHS 

PxK1         1 RFRNAPICESKTPSTLDRVVSGNEVHP--ASVD----------------------KPCVA 

consensus    1 R k  P  dsKTP  me i S                                        

 

 

DmK1        61 QGGTLERKSSGRGGVPHGVHDQRSANPVQKPPRLTDLPYSTQGYDNNGSVLSTASCFISP 

AgK1        42 -----PDRAKAAGDLKC--GPNPAANPLQKPPRLTDLPYSTSHYDGGGSLIASGQCFVSP 

PxK1        37 -------ALGSRDELPG--VSDPKCNPVQKPPRIGDIPYTTNHYEGRGSVVTAGGPLMVS 

consensus   61               v          NPvQKPPRl DlPYsT  Yd  GSvl  a   i   

 

 

DmK1       121 SGSTGNGGNNPDLINDTKRFGSDEFADL-------------------------------- 

AgK1        95 THS--LAGNNPDLINDTKRLGSGTDLTAATAAPGPAVPGGGVADPLAHLGQLQLQATSAL 

PxK1        88 PTM--SVANDPDLINDTRP----------------------------------------- 

consensus  121        gN PDLINDTk                                           

 

 

DmK1       149 --KIPPISGVGVGGSGEYSRANGCDSLYPSGLWEHGAPVGT----TSADDLFMKRYTDKT 

AgK1       153 STALSLMDPVERPGSGEYSRA-GCDSLYPSGLWETHSSNLAATGLDHGGSHGPGPYSDKL 

PxK1       105 -------ESAGRPGSGEYARE-ASDSLYPSGLWDQMKRDQATSLARAVSSALPAYYTDRT 

consensus  181              GSGEY R  g DSLYPSGLWe                     YtDk  

 

 

DmK1       203 PIIDST------QLYDLHERTAATDYFSKTFPRSHLQQGMMTG------GGGGTST---- 

AgK1       212 PILGGGGSGAGPAMLNLDDETSSVDYLSRTFPRTHLTGGLSLSTTASSGGSYGHGVAAAA 

PxK1       157 PIMESSS---------VEGSQEELGYMSRTFPRAHAAAA---------GGG--------- 

consensus  241 PIi             l        Y SkTFPR H   g          G           

 

 

DmK1       247 ASTVTTNLSGGSSSGYPNDYGLPLVPGAEHQHNHQLQMHPLQQLQQQLTSTLNHQKQEGS 

AgK1       272 AAATGGTTTTGSGGGYPADYGLPIVPGAEQLHNKLASGQPAH------------------ 

PxK1       190 --------AGSGDAPYPADYGLPVG----------------------------------- 

consensus  301                YP DYGLPl                                     

 

 

DmK1       307 STGSSPHFSSRTLPRLHEGSGGGGSSRSSPTPAISGGHANQAANPSTSSSSCSILPNGQP 

AgK1       314 -----------------H-----------------------------------GSTGSMP 

PxK1       207 ------------------------------------------------------------ 

consensus  361                                                              

 

 

DmK1       367 INAKTIRVWQKGGVPVLPPVTALKRALISSSRNSPDEGYQEGCGTDV 

AgK1       322 MNAKTLRVWQKGGVPVLPPVTALKRAL-SNSRNSPDEGYQEGCGTDV 

PxK1       207 -GARTLRVWQXXX-XXLPPVSALKRVL-ATSRHSPDEGYQEGCATDV 

consensus  421   AkTiRVWQ      LPPVtALKR L   SR SPDEGYQEGCgTDV 
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>Fraction of Sequence: 0.7 

DmagnaK1     1 RTRSSA----------------N-----------------------SSGSSANKLDDIGK 

PhumpK1      1 RCRRQRRKKRKK------------------------------------------------ 

DmK1         1 RVKRQPYVDSKTPNHMEVITSVNHQNSITNKTQPATGNGSIGGVVIANGAVANIIDGGVV 

AmKek1       1 ------------------------------------------------------------ 

LhumK1       1 ------------------------------------------------------------ 

consensus    1                                                              

 

 

DmagnaK1    22 QSGQRPA--MSLGQAHQGIQGSSSSGPCVAKSPTLS----ALEYGQIAFV-----NPHSP 

PhumpK1     13 ------------------ERSKEM-ASQNQK-PLLRNEIITSPTETTGKS-NGTVVMSGQ 

DmK1        61 QGGTLERKSSGRGGVPHGVHDQRS-ANPVQKPPRLT----DLPYSTQGYDNNGSVLSTA- 

AmKek1       1 ---------------------------------RFR----RMPVKDVKSA----VPAEG- 

LhumK1       1 ---------------------------------RLR----RMPLKDVKSS----APLEA- 

consensus   61                                   l      lp               g  

 

 

DmagnaK1    71 NRVVVVTTPAATASGLSDRPDLIHDA-RNSSDHYGYDLGPPLDYSTLNRRYHTHGQSADR 

PhumpK1     52 SNVSVFIPNIG--GSNENESQSITSGVYIPQNVFLTDQNPDLING--------------- 

DmK1       115 ---SCFISPSGSTGNGGNNPDLINDTKRFGSDEFADLKIPPI-SG--------------- 

AmKek1      19 ---VSGDSAG---GNNENNPSSATSTTRRKHEEIETTSF--------------------- 

LhumK1      19 ---VSGEGAGNGTGGGENNPPSATSTTRRKHEEIETTSF--------------------- 

consensus  121              g   n p       r   d                             

 

 

DmagnaK1   130 DILAATSAGDY-QSAQTDSFYPSALWDHILNPTSEEETSDGANNNITIDQASSSRSSSGH 

PhumpK1     95 --TESAGN-----------KFQIGES----QIDGGQN------LSL-------------- 

DmK1       156 --VGVGGSGEYSRANGCDSLYPSGLWEHGAPVGTTSA------DDL-------------- 

AmKek1      52 -----------------------GVESKPPPVS--------------------------- 

LhumK1      55 -----------------------ALESKP-PAS--------------------------- 

consensus  181                        al  h                                 

 

 

DmagnaK1   189 MGSPIHLPHVPLTVMDRNGMPQIYVPYTSG---QVIQNPRDVLAASYADRDSEAGESAVS 

PhumpK1    118 ----------------------MSSPYADA--SRYIQTRGN------------------- 

DmK1       194 ----------------------FMKRYTDK--TPIIDSTQL-----YDL-----HERTAA 

AmKek1      62 ----------------------LTLSYVQRPQAALLQTENE-----YG----------AS 

LhumK1      64 ----------------------LHLSYVQRPQAAVMQ-ENE-----YG-----------T 

consensus  241                       i   Y       viq         y              

 

 

DmagnaK1   246 VDSYSLPRRIPQQH-------------------SKESIGGQNFVPYPPDYGLPRTQSPPT 

PhumpK1    135 CD------LFIKQHYTADIHLSPGR--------------FFDGDGYPVDYGLPKVPLMVS 

DmK1       220 TDY--FSKTFPRSHLQQ-GMMTGGGGGTSTASTVTTNLSGGSSSGYPNDYGLPLVPGAEH 

AmKek1      85 IG------RFDDHSQQPSVMVAPGACFSSTTSL--------------------------- 

LhumK1      85 IS------RFDDQSQSAVAAIPGAGCFSSTTSL--------------------------- 

consensus  301          f          l  g                                     

 

 

DmagnaK1   287 LAKPPTQ-----HLAAA-----------------------------------GAATIERQ 

PhumpK1    175 LPTPDQQINYYRTLP---------NKRSAKFSAANPHLKFASREAEFLSSSHS-NPYDYN 

DmK1       277 QHNHQLQMHPLQQLQQQLTSTLNHQKQEGSSTGSSPH--FSSRTLPRLHEGSGGGGSSRS 
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AmKek1     112 --------MPIDN------PDLIRDTRRGSAEDITP---YGGADYSRMEVVDD-AKILYS 

LhumK1     112 --------MPIDN------PDLIRDTRRGSTEDITP---YGVADYGRVEAIDDAGKMLYS 

consensus  361                             a      p   f       l      a      

 

 

DmagnaK1   307 PPAPTT---EDPSIQQQQQQQQH----NSSSSCYGSKANSSAESSPVATSSNTKGARFWQ 

PhumpK1    225 PSNVRYTLEGYPCHQQQQQPQPPPPSNYSPSECEG---------TFIPSP-----PAAYK 

DmK1       335 --SPT----PAISGGH--ANQAANPST-SSSSCSI---------LPNGQPINAKTIRVWQ 

AmKek1     154 --SCMWEA-RDTCRTT--VPVSTYPSKETLAVVAP---------MVEQFPPGAKQIRVWQ 

LhumK1     155 --SCLWEA-RDTCGRTSAVTVNAYPSKEQLAAVAP---------VVEQFPPGAKQMRVWQ 

consensus  421                         ps  s                    p   k  r wq 

 

 

 

DmagnaK1   360 QR-----PGI--------------------------------NNGKRSHHHFARDSPDEG 

PhumpK1    271 TDGISMIPPCDANNQWQCVNAQQSRATDINADGIMQQQQQQCSMSSKKTQAVLTESPDEG 

DmK1       377 KGGVPVLPPVTALKRAL--------------------------------ISSSRNSPDEG 

AmKek1     200 K-GVPVLPPVSALKRVL---------------------------------GSTRSSPDEG 

LhumK1     203 K-GVPVLPPVSALKRVL---------------------------------GSTRSSPDEG 

consensus  481   gi miPpi a                                         r SPDEG 

 

DmagnaK1   383 YQENAPLTFEFKYSIGLRLIENWLRKKHVPPAPLEHAEDHDIVSIVERKV 

PhumpK1    331 YVGDTTESGDI--------------------------------------- 

DmK1       405 YQEGCGTDV----------------------------------------- 

AmKek1     226 YQEGTGTDV----------------------------------------- 

LhumK1     229 YQEGTGTDV----------------------------------------- 

consensus  541 Yqe 
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Kek2 BoxShade Outputs 
                                                

>Fraction of sequences: 1.0 

PxK2         1 ---KT--DTKSRKKK----------------------DSGKDVALRNQN--------NSS 

DmK2         1 KCKKTSEPAKQRKKCDQVTSIAGG-TDSST-------GSTQDTGMGMMKCASILNDGGDS 

AgK2         1 -------------KCARARRASGSGAKKSRGAKGATADGLGGVPAGQQKCASITHDLGEP 

consensus    1              K                                               

 

 

PxK2        26 RNSD--------TSTFDTLQRKMNGSLITNAQ--THHVVHYTVQE--------------- 

DmK2        53 MNGNPGLLLGDTLTPTKAANGAAGGGIILGNQ-MKQNLLLYATPNSAQQQLQLNVNLMGT 

AgK2        48 LTAG-----------------KLNGALGLGDGSNPQDIVLYLNANPN------------- 

consensus   61                         G l          vv Y                    

 

 

PxK2        61 ---------------STEDTYRQGSIKNFVDRNPDIINDAETVTNNALNDNAIMS----V 

DmK2       112 GPGSPPLLLSNGHGLAAAYCSPPASLRNYQEKNPDLVNDAESVKHKLKTAVSLDG--AGE 

AgK2        78 ---GLDKAALNNMTAMAQFCSPP-SARSYQDQNPDLINDAESGQHKARPRPDAIDSDLGE 

consensus  121                         S k f d NPDiiNDAEt                   

 

 

PxK2       102 YKTQNTNPENMEGESA------------------------FSLPPMMPRQVTWR---DQQ 

DmK2       170 YETQSD-CGQYEGCYQLAAAPHPHQGHQHP---H------PGHP---LM-GRF-AQAMTT 

AgK2       134 KDSDEQ-SSVQDGGSEVSFQQQQHQQHQQQQQQQQGQGQGPYYPPMVLRGPRFASSALST 

consensus  181   t        eG                              P        w        

 

 

PxK2       135 PPR--------GPYHLYQHSADIHLNPGCFLDNEGYPY-DYGLPKMQCRGPPMHSNYA-- 

DmK2       215 LPR-------GMQLKPAPHQVDVHLNPVCFLGQDGSFAYDYSSAHMVQQPPQQQQQQQQV 

AgK2       193 LPRGGTAALGGKDLSAYQHQVDIHLSPGCFLDQNGYPV-DLSL------------MAAPS 

consensus  241  PR               H  DiHL P CFL n G    D                     

 

 

PxK2       184 -IVTPGYQTLPHKRPNVQKL-----------------GCKFAKDTEFNTTPP----CLNY 

DmK2       268 QPANNFYRTLPHNRLHKQQQFQAAAAAGGNVGVGGNPTLRYSLEAEFIQRGP-TVSYEKY 

AgK2       240 GPPVNYYRTLPHKKHQQQLQQQQQ-----QPGGPGKPIARYANDAEFINRTQSPAAYQMY 

consensus  301       Y TLPH r   Q                     kf  d EF            Y 

 

 

PxK2       222 VSGNFRHTLDGYPVVNRPVPFA--GNGNMFIAQP---GPLPEGYQVEPIT---------- 

DmK2       327 QLPNVRFTAEGYPQQQQQQQQQLQQQQQLQLQQQHQFPSPPEGYKSDLA----------- 

AgK2       295 APTDVRYTAEGYPQHE-----------------HGQFPSPPDGYKGEVHPVAYMSSAAAA 

consensus  361      R T dGYP                           PeGY  e              

 

 

PxK2       267 ---LCCGAAQ-----TESCSAAWGAK------------GTCA-VMVPLDVAEAGAAKCY- 

DmK2       376 -------VMPAPFQQWPSCLPGYRFAQSPTSLPAVATPPPAAVVATPPPPTSAVSTQ--- 

AgK2       338 SAGFCVGPAPGPPQQWPTFLPGFHPQLIPIMAPAGG-----ALLASPMMPSPSGQQQQQQ 

consensus  421                  s   aw                  A v  P              

 

 

PxK2       305 ------------HVETRCVDTQTG-----EGRGEARGAEARGGEARGAEGEAPKPALRAG 

DmK2       426 -----------------STATSTIPELDESEASSPRLEEAAGSAAPPAGEEESSDTAK-L 
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AgK2       393 QQLLSSPQTQPGSALKKCSVGAQTSELDKDVIPEQREEEEE--EEDEQDGGGGGSTVK-L 

consensus  481                                    R  E                  r   

 

 

PxK2       348 KYELEVCTESPDEGYVGDAVDSADT 

DmK2       468 KQLNGPLADSPDEGYVGDGQETSDI 

AgK2       450 RHLTGPLADSPDEGYVGDSHETSDI 

consensus  541 k       eSPDEGYVGD  ds D  
 
 
>Fraction of sequences: 1.0 

PhumpK2      1 RCRRQRRKKRKKERSKEMASQ--------------------NQKPLLRN-E--IITSPTE 

DmagK2       1 CCRRRSHRTRDKT-ANNIASIGGVGDSAKT---KSNSSLS----PELPP-RPIQM----- 

ApK2(a)      1 -VKRRRHRDHAG---RPGGKSGGAGGGDAGPDDPSNSGQAAKTTSDIRQSDSVNLTVSST 

consensus    1   rR  rk r        a                           l       i      

 

 

PhumpK2     38 TTGKSNGTVVMSGQSNVSVF--------------------IPN---IGGSN---ENESQS 

DmagK2      47 ----------LPSSSN----------IGNKGDNGYTMGVPLPGGGRVGGAGR--EYHS-- 

ApK2(a)     57 VDGK------LSSAEDVSVYGEYDTAAGPGSSAGYEVHEVMH----VGGGGGYDAYQQVH 

consensus   61           m                             i     iGG            

 

 

PhumpK2     72 ITSGVY-IPQNVFLTDQNPDLINGTESAGNKFQIGE--SQID------------GGQNLS 

DmagK2      83 --------TALDSSLDQSPDLINDTTATAKWKEQNAQAVSLDDGQFSPTLYASSAGSPSN 

ApK2(a)    107 VAQGHPATATATTTLEANPDLISDASTVIRD----------------------NGGGDYR 

consensus  121                d  PDLI                                gG     

 

 

PhumpK2    117 LMSS-------P-------------------YADASRYIQTRGNCDLFIKQHYTADIHLS 

DmagK2     135 VNASQYYPCSVPQLSTISEAVLQQHQQHFYPAQCSTNVYNSSSSLAVLNPAGYLVPMSMP 

ApK2(a)    145 DATDEVYKIAVP-----------------PPPSCGRDFWSTSGAVYPSGGGCGSYELQLS 

consensus  181            P                            t               i l  

 

 

PhumpK2    151 PGRFFDGDGYPVDYGLPKVPLMVSLPTPD-----QQINYYRTLPNKRS-----------A 

DmagK2     195 GLPLVDAEGFPIDYGLPRPSRPTR-PTQTHVRFADPPSVSV--RHYEN-YVVDGDNLQEA 

ApK2(a)    188 PGKLAAGEPYPADYGLPKLSSGQY-PMPA------PPSLYRTLPHRRNAAKPQGRSCQEA 

consensus  241       gd yP DYGLPk       P                                 A 

 

 

PhumpK2    195 KFSAANPHLKFASREAEFLSSSHSNPYDYNPSNVRYTLEGYPCHQQQQQPQPPPPSNYSP 

DmagK2     251 TMENFLPDRKYP---DSYDPLPSSPLNCSHHSEIRYPSERYPQNFSPSS---F-PAGYNA 

ApK2(a)    241 EFVLLQQHHHHHHHHHQQQQQHQHHLNRYEPQNIRYNQQGYPYPASAVA---A-DAAYYT 

consensus  301          k                       vRY    YP               Y   

 

 

PhumpK2    255 SECEGTFIPSPPAAYKTD----------GISMIPPCDANNQ--------------WQCVN 

DmagK2     304 TGNYEEIIAAPPSGY-AGHQNHQHQHQQQEYMYPPPGQMMKPNSSTSIESSENSTLTLTG 

ApK2(a)    297 TAA--ATFYEPPSLSNASAQTLDDETMVMMMMMPPA-------PP----------PPLVT 

consensus  361 s         PP                   M PP                          

 

 

PhumpK2    291 A------QQSRATDINADGIMQQQQQQCSMSSKKTQAVLTESPDEGYVGDTTESGDI 

DmagK2     363 GAPSSP------LDVSINDAS--SSSPGFLCSSTLQRQPHESPDEGYEDEGIDGTEI 

ApK2(a)    338 GAPALPAAGRQPQHLSAEHAA--S-QHKAVTAVQKQPATTESPDEGYVGEGPDS--- 
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consensus  421 a             i              m     Q    ESPDEGY  d  e     

 
 

>Fraction of sequences: 1.0 

DmagK2       1 CCRRRSHRT-RDKTANNIASIGGVGDSAKTKSNSSLSPELPPRPIQMLPSSSNI------ 

DmK2         1 KCKKTSEPAKQRKKCDQVTSIAGGTDSSTGSTQD--------TGMGMMKCASILNDGGDS 

HlK2         1 -RKR--RRD--RKR--NSKALVSQNKS-------------------VMP----------- 

DcK2         1 RRKK--KKLKKKDE--SDKNVNGSNEN-------------------VVKN---------- 

consensus    1   rr                i                         ml             

 

 

DmagK2      54 -------------------GNKGDNGYTMGVPL-----------------------PGGG 

DmK2        53 MNGNPGLLLGDTLTPTKAANGAAGGGIILGNQMKQNLLLYATPNSAQQQLQLNVNLMGTG 

HlK2        24 -------ITKDTTT-SIPCR--KGNGSLIGLEH-QQMVSYTERELNRAAT---------- 

DcK2        28 LRESPK-YTSVNAT-SATCMDKVNGGYIIADGH-NDMMLYATDSGILVAT---------- 

consensus   61                          G  mg                               

 

 

DmagK2      72 R-------VGGAG--REYHS--TALDSSLDQSPDLINDTTATAKWKEQNAQAVSLDDGQF 

DmK2       113 PGSPPLLLSNGHGLAAAYCSPPASLRNYQEKNPDLVNDAESVKHKLK---TAVSLDGAGE 

HlK2        63 -----LERREHRNLEEPYCS----PVSKYLTEPDLINEVPE------------------- 

DcK2        75 -----N----NMNTY-PSYS----ISYQIEQNPDLVNDAESVDKDRR---AQGGEDTQDT 

consensus  121                    S            PDLiNd                       

 

 

DmagK2     121 SPTL--YASSAGSPSNVNASQYYP-CSVPQLSTISEAVLQQHQQ--HFYPAQCSTNVYN- 

DmK2       170 ------------YETQSDCGQYEG-CYQ--L----AAAPHPHQGHQHPHPGHPLMGRFAQ 

HlK2        95 ------TMDI----------GYGQL--Y--R-----H-----------QPGERQI----- 

DcK2       118 QDKASEAASVQYSDSGSQCQEWGNVCYN--R-----M-----------QPMQHIV----- 

consensus  181                      y                           P           

 

 

DmagK2     175 ---SSSSLAVLNPAGYLVPMSMPGLPLVDAEGFP-IDYGLPRPSRPTRPTQTHVRFADP- 

DmK2       211 AMTTLPRGMQLKPAPHQVDVHLNPVCFLGQDGSFAYDYSSAHMVQQPPQQQQQQQQVQPA 

HlK2       114 ----LEYDSGYPLQPDLRPSNIPQLSYLDQDGYP-VNFGL-------PKIPFSAASTLPR 

DcK2       155 ----LN--NVYNQP---ADIHLTPEKFMDRDGYP-VDFGL-------PKVPTHFPALVPA 

consensus  241                      m     v  eG     y                    P  

 

 

DmagK2     230 -------PSVSVRH---YENYVVDGDN--------LQEATMENFLPDRKYPDSYDPLPSS 

DmK2       271 NNFYRTLPHNRLHKQQQFQAAAAAGGNVGVGGNPTLRYSLEAEFIQRGPT-VSYEKYQ-- 

HlK2       162 LRQ--RMP-VE-----------------GSAVAPPARYSREAEFLARSPGYD--PVLP-- 

DcK2       198 TAYYRTLPHRR-----------------HTAANPNNRYSREAEFLSRSSQPASYEHYA-- 

consensus  301        P                                   Fl                

 

 

DmagK2     272 PLNCSHHSEIRYPSERYPQNFSPSS--FPAGYNATGNYEEIIAAPPSGYAGHQNHQHQHQ 

DmK2       328 ------LPNVRFTAEGYPQQQQQQQQQLQQQQQLQLQQQHQFPSPPEGYKSDLAVMPAP- 

HlK2       198 ------RTDTRYTAEGYPYPVLQQQPIQPVEQPIQQQLPVSPVSP-------VAV----- 

DcK2       239 ------PADVRYNIEGYPSASPTPYSSAP---------RVTFTEP-------LHI----- 

consensus  361           Ry  E YP                          P                

 

 

DmagK2     330 QQEYMYPPPGQMMKPNSS----------------------------TSIESSENSTLT-L 

DmK2       381 FQQWPSCLPGYRFAQSPTSLPAVATPPPA-AVVATPPPPTSA----VSTQSTATSTIPEL 

HlK2       240 -------FPEVPFIPSPPAAYRGET--------------------------TPLS----- 
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DcK2       272 -------LQGQPMQSNPPTETTTKNEQTWTESSADEQPSTSNPEKSNENKSEGFQAKRHM 

consensus  421                                                              

 

 

DmagK2     361 TGGAPSSP-LDVSINDAS-----SSSPGFLCSSTLQRQPHESPDEGYEDEGIDGTEI 

DmK2       436 DESEASSPRLEEAAGSAAPPAGEEESSDTAKLKQLNGPLADSPDEGYVGDGQETSDI 

HlK2       262 PRSLLS-KTA-REAAAAAAA---------RAEDLQPPHHPESPDEGYVGDAMDV--- 

DcK2       325 IDSLLK-NRD-VKVGSHLHP---------HRGLMLPPVLTESPDEGYEGEGPETTEM 

consensus  481                                         eSPDEGY  eg d     
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Kek3 BoxShade Outputs 
 

>Fraction of sequences: 1.0 

DmagnaK3     1 ---------------------KRAR----------------------------------- 

TcKeK3       1 -RKKQMLTWRT-RECRREDNYEKIEMNHKVAGNSNGGAVQAEI----------------- 

ApK3         1 ---------------------------------------RSKGSPTGSRGV---PVSG-- 

ClK3         1 ------------------------------------------------------------ 

DmK3         1 QRRRKLRLWNSVPPVRRSESYEKIEMTARTRPDLGGGASCGGGSATGAGLFHDAEEQGYL 

consensus    1                                                              

 

 

DmagnaK3     5 ------------------------------------------------------MHA--- 

TcKeK3      42 ----------------------AVVATKKNGEYRVVPVADNEEVEEEEESNVEAAAKRIW 

ApK3        17 -----PLDS-------AVANIDA----DPFDRYEKIEMDRD--DNN------KSMQHRLH 

ClK3         1 ------------------------------------------------------------ 

DmK3        61 RAAHTPLNDNDAGQAAAIVNPSAGSAQRRNGDYLHVSTHCDDEEED------QQLHHHPQ 

consensus   61                                                              

 

 

DmagnaK3     8 -------------------------------------SLRHRRPSMVMGVPSMNNGNSAG 

TcKeK3      80 QDTAIEK---------------------------RWNSPEHLLDPEDLHIPRRTLQEARD 

ApK3        53 QFPASSSDMNGRPDPPGY--------AESAATSSGLLHHRHDEHEDYDGLPPIDEPPSS- 

ClK3         1 -QPRKE----SRATKAESYEKIEMDKKGDCINDISVSNKIHPTMGEYRSIPTFEQGEGDD 

DmK3       115 QQPASQ----HHPHPNQQQHQQRKGSQGHVVSASG-ANNSAPLEETDLHIPRLIDIGGTD 

consensus  121                                                  vP          

 

 

DmagnaK3    31 GMFDKLDQTDNFLRRQSTASDNYKNHNGSLYKTEDNAEGAGSSHPHEAKV------ETRF 

TcKeK3     113 DIRKG-------FS------------------STSGIY-SGYEQPSTSLSQ--------- 

ApK3       104 --------------------------------TAPSI----TDRPTARPSHP----TTNV 

ClK3        56 EN----------------------------------------GSPNSNH--SDAPRPANR 

DmK3       170 SASSS-------ISSQVDAAARLAGYAGHTWKTTPIAT-TKINSPHSKPVTSAAPSSLNT 

consensus  181                                             P                

 

 

DmagnaK3    85 QDKQWLVSNQPSKPCLDIKLATNDAEVMTEPIVDGHRQIAMYQNKVKFNAEETNTPRPIL 

TcKeK3     138 -----------------------------------------------------SVAPHLL 

ApK3       124 PHRPRILPDDPKDGKKKTYLE--------------------------CNLGEVTLHHHVL 

ClK3        74 Q---------TTRELSASKLY--------------------------CQLGGV--QPHIL 

DmK3       222 QATPYAHYGNHPADEMATSVF--------------------------CSEGQE--SD--- 

consensus  241                                                              

 

 

DmagnaK3   145 KSE---------------KVSSPSPTRNYPDLVDLLPSADYSDSSDV------------- 

TcKeK3     145 RRQI-SGGHATTYNSELSSLMEDEADKKYPDLIENSSYKFGNKANSEGGS-----VADIT 

ApK3       158 HKESLPAGHLYTTA---AGRQELFNTKNVPDLLDTLVPTK------GR--R--ISQTLPR 

ClK3        97 RKEVLPTASLYTTA---I-----SEERNYPDLVTYPP--------------------TSN 

DmK3       251 -----------------------LFDSNYPDLLDIAKYAVAQAQQEGRGQGYAQATTTPN 

consensus  301                              PDLv                            
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DmagnaK3   177 ------TSNQDEMELIQLKRERSSPPIYPTSRYLQTA-----RQQE-------------- 

TcKeK3     199 DLFCTLPRKRTLIQSARYKSSDSQSPLLPESRYGSSGGESSCGSQES--------GLRRL 

ApK3       205 SG---ISSNSRRNTVYTPRPSESQSPLLLGSRSSGG--SNTSRSQLSFDSSISSDHPRQL 

ClK3       129 TAQC--SATLPRSKIWYPMVSSSQSPLLAGSRC-----------GSSAGESSG--SNRRF 

DmK3       288 GGLCTLPRKLKTSGKYFRNSSDSQSPLLADNSSKYG--SSTLGDGSFLNEAMG--LGRRY 

consensus  361                       S  Pi                                  

 

 

DmagnaK3   212 ------TTFPGRRAVVAVPGNHNRRRLSDWEVNEL-----DDD-QEHHSPMFYQTQHVPV 

TcKeK3     251 SDCPK-----------YPAGNLNKNRVNKISNSYLNLTR--------------------- 

ApK3       260 TAGQKSSSYLNLSTASCGGGGD-----------YS-GGSSGGYHHQHHPSYYWTPPSLPS 

ClK3       174 SAESRSSS-------NYRLPGKSC----ERSVSSLNLCIEPEISCSQTRQKSWHHPSLPT 

DmK3       344 SAESSYANYSSTA--TYTGGGQ-------RANSFLNLVQSGAHQGKLLPSHLGQKPSLPS 

consensus  421                                                              

 

 

DmagnaK3   260 ASRRESYDS----------ELDTAQTELIRR----------------------------- 

TcKeK3     279 -------------------EEELTSTPLLDVTGLESRVG--------------------- 

ApK3       308 SPARERRLPAIPVGRGAGLPTAAAETPILDPLSSRRRTYSGTGGGGGHHYHNHSNGGSGN 

ClK3       223 SPVRYHMAHKYDS------NADTSETPIL------------------------------- 

DmK3       395 SPVQHQRSL------------SSAATPLLDFSALASRA---------------------- 

consensus  481                          T li                                

 

DmagnaK3   281 ----------HHSEEFDEDFHRRYAYHTGQLNRFLLEYRALQKRLAQMQDTWGRCLDDDI 

TcKeK3     299 ----------------LTPNANSYDYHAAQLERFLEEYRSLQKQLTKMKETCDNLCQDHL 

ApK3       368 QMHNQLTGSNHSLLSMSDGASVTYDYHTAQLDMFLDEYKTLRKELTKMQRTCDTLRLSNA 

ClK3       246 ----------------NLLGSAVYDYHAAQLERFLEEYRSLQDELNRMKETCEGLKEKSI 

DmK3       421 -------------AGAANTSVAAYDYHAAQLERFLEEYRNLQDQLCKMKETCDTIRKKET 

consensus  541                        Y YH gQL  FL EYr L   L  M  T          

 

 

DmagnaK3   331 DRSVRHHHR---HHHHSNHQPNAQRPLRPI------------LKNRLTLPRQ----TRRW 

TcKeK3     343 QAGSSQVTPSTSNDDVVRNNPVSPNS-NQSLEDSIDFRNFESELTKYLLAKSSPSPKTFT 

ApK3       428 SLASSVAAPDAVDHR-SKPEPLAAPAASSSSSSR--------TTPKSILKNKNQ--ATY- 

ClK3       290 EKPALSDFSSYR---------YTSNSIYNDLFRN-------------------------- 

DmK3       468 PLRVAIGQSAAQ---------LADPVMYSAASHSPKPPATSNLKTKTLLPGQPPDPPPYW 

consensus  601                                                              

 

 

DmagnaK3   372 SCDEQEPEDILE---PELQGSNYEV--SSAVDELYYS 

TcKeK3     402 N-NSGVFNN---------------------------- 

ApK3       476 V------YRPVGERR-----NSYHQLNPAP-DDIYLS 

ClK3           ------------------------------------- 

DmK3       519 LHRNAMLKRLNGDGSAGTNGSGGSPASPQPRQDIFKS 

consensus  661                                       

 

 

 

 

 

 

 

 

 



APPENDIX B: BoxShade 
 
 

 61 

 

 

Kek5 BoxShade Outputs 
 
>Fraction of sequences: 1.0 

DmK5         1 CRRIKTYQKDTTMMSGDGLISSKMDKTHNGSMLE-GSVIMEMQKSLLNEVNPVEKPPRRT 

AgK5         1 CRK-RRFKKNSAMRENGQMNTKMMDKSQNESILDGGSVMVDMQKSLLTEVNPVEKPPRRA 

PxK5         1 ---------TSQRNETKKL--IKDDTRTNGEALIEGSLGSELEKGYPAEVNPLSKPPRKH 

TcKeK5       1 ------------RKSTHGMATKRRDLQDSSDECIRLHGQPDMEKALITDVNPVMKPPRIC 

consensus    1                   l     D               em K    eVNPv KPPR   

 

 

DmK5        60 DIESVDGGD-------------DVLEIKKTLLDDTVYVANHSRDEEAVSVAMSDTTTTPR 

AgK5        60 DIDAGEKGPGSGGQSSVGGDYDEKHEAKRTLLEETGFVAQ---DEETASVALS--DSNPR 

PxK5        50 EAPPSL-----------TSAATEMSELNRTLLDNDSTLASSGENR---AQDAE--PLPKM 

TcKeK5      49 SVPPSV-----------NSGGTEVSEAKKNLLDSDSVFAGDDESR---SFDFD--MPPYR 

consensus   61                       d  E  k LLd     A                      

 

 

DmK5       107 SRHT-YVDDA--YANSLPPDLLAFPARVPPTSPSMQSSQSNIPDQVIYGI--RSPPSLTS 

AgK5       115 SRAT-FVDDG--CGTNLPPDLLAFPARFP-QSPSIQSSMSNIHDGRIYGK--SP---LAS 

PxK5        94 SQETLLVDRLAQEHQTYPPDLLSFPLRGSTQISPAGVDRPK--------STQTTNSPIKS 

TcKeK5      93 KSQT-LLEPDYRGNHTYPPDLLPFPPRMC-QVSPAGSSASTVADTSRLPAHHGPQSPLHS 

consensus  121    T  vd         PPDLL FP R                              l S 

 

 

DmK5       162 PVYTHMTPHGIYGTKTMTAPHNGFMTLQHPKSRNLALIATTNSSRQHQHHHQLQQQQQHH 

AgK5       166 PIYQTGPGTS-LGGGASAQMPAGFRTLQHPKTGRTIAIA--------------------- 

PxK5       146 PGYGVT------------------------------------------------------ 

TcKeK5     151 PLYDSN------------------------------------------------------ 

consensus  181 P Y                                                          

 

 

DmK5       222 HHHQQQQQQQQQQQHPLATTSPFLPAPVVYSPATGVVMKQGYMTIPRKPRAPSWAPSTSG 

AgK5       204 ---------------AARSNSPFTPAPLIYPPLA--LKHQGYVTIPRKQRTPSWTPSMSS 

PxK5       152 ---------------ALNPNL-FNRIQLPS-TSQGSYSKGGYVTLPRRPRMPNWLPEGNY 

TcKeK5     157 ---------------TLYRTLPYSRSQSPFVGPPARVPRQGYVTIPRRPRQR-WSTDTPT 

consensus  241                       f               k GYmTiPRk R   W       

 

 

DmK5       282 AAGHGSIQL-----SEFQSPTSPNPSETGTATTAELQAEPVYDNLGLRTTAGGNSTLNLT 

AgK5       247 AVTAELLPAGSAGHSGATSPTS---------PIDLSLGEPVYDNLGLRTTASGNSTLKLN 

PxK5       195 PQ-----------------------------VFSTLNGVIPYDNFGMKLFGNGSNYYSLN 

TcKeK5     201 T---------------------------------SDVEEPLYDNLGLRTTVDGSSALSLN 

consensus  301                                          YDN Glr    G     L  

 

 

DmK5       337 KIAGSQ---------------GG--AGQQYSMRDRPLPATPSLTSVSSATN----ASKIY 

AgK5       298 KTGLRGTPLGSTAAGTALT--ST--PMAKYSMKDRPLPATPGGQTATPNSSLLGHGGGNY 

PxK5       226 KSELDVMTGSSRGVNPNYSVPQGVEACDEIEPAPSPAPGTPHATIPRSSIS--------S 

TcKeK5     228 KLGEATTPKS------IRLFPMSPSSCDPIAENEPP-PAAPKL-----SPS--------S 

consensus  361 K                                  P Pa P                    

 

 

DmK5       376 EPIHELIQQQQQLQQQQQQQQQRLGSMDTEPLYGVRQQGITILPGSSISGAGLGHAAYLS 

AgK5       354 EAIPEAL------------------------PYGAGQ---SMV-AGGLSGFDLDQSSI-- 

PxK5       278 PNIHNQLLALQAMSMNHGR-GTRV-PMSSEP----RPLKVILTPPEN--------ESLIK 

TcKeK5     268 TQ-------------------------------------------------------WAK 

consensus  421                                                              

 

 



APPENDIX B: BoxShade 
 
 

 62 

 

 

 

 

DmK5       436 PGSGAAVSPSHASSSGDSPKAAKIPPRPPPKPKKKMSVTTTRSGQ--------------- 

AgK5       384 ----------YGPVVGTTTNRSKVPPRPPPKPKKKVVLPAAGGIVTTGDDQSSAPSCQMA 

PxK5       324 NTSRELRRMGGNG-NVTGTLGRKTVPKPPPKPRKRSSN---------------------- 

TcKeK5     273 ANAEALRSPDNRRNSLPDGGKVKVAPVPPPKPKKRTST---------------------- 

consensus  481                       K  P PPPKPkKk                          

 

 

DmK5       481 ---------------GSTSQLFDDEGEDGTEV 

AgK5       434 TAGGDSSGINTSTTNTSTSPLVAEDCDDGTEV 

PxK5       361 ---------------EMKEPFLLNSGETATQV 

TcKeK5     311 ------------------GPLFEDEGEDGTEV 

consensus  541                           e gT V 

 

 

>Fraction of sequences: 1.0 

DmagnaK5_6    1 RRVPKRKQPQPRDGSAAKLNGSAKTVNGNGSIA-----------AVSE-QEKSLLDIEMD 

HhK5          1 RHK----QSQ------SKKSSSAM--PANGDV-------MH-RITPSNEQEKSLLTVNPV 

ApK5          1 RRRPASGGVL------SKKSHANG--FSNGDVPNHHNHVTSLVSEPSEQQKSLLAVVNPV 

consensus     1 Rr               K          NG i              S  Q   L  i    

 

 

DmagnaK5_6   49 QHTSLQNASTDGYHAVSQTDIDAQQHMQMQLQLRHQQLQQQQQQQQMRMMHGSNTYIPGD 

HhK5         41 QKPP------RRYEAQINN--DAVEISE----LNRKLLD--------------ESSLQGN 

ApK5         53 QKPP------RRYESSPT----GTEMTE----LKRNLLD--------------ETSVSGD 

consensus    61 Qh          Y         a         L h  L                t i G  

 

 

DmagnaK5_6  109 RY----DTS--RVPESLTRHLMMLDGCQVQQNPDGSFYPDLLDIPHRGARGGGSPSTHSG 

HhK5         75 TCPTEEDN-------SVECLDIRQEGANVEKPVSEAHPPDLLSFPSRSHNISPASSSTSN 

ApK5         85 ADEQFYGESGDELANIIDSSGISNGVGNGRSYRKGTHPPDLLAFPRGSGGGGGHSSPAG- 

consensus   121                 l    m     q          PDLL  P          S     

 

 

DmagnaK5_6  163 ASNETANQQQQHMMMSTLSAAQLAGH-PSYGVIGLHPPLQFTDSSSTTSSTAVLLPVGAR 

HhK5        128 GFDNL-------SRASLYPAMQQSILNPSVHY--NCGTLPYSRSHSPFSPTA--PIVLPR 

ApK5        144 ------------SVVSTVPSFQSPLH---SPI--YSGTLPYNRSQSPFSSRP----AQPP 

consensus   181                S     Q                L f  S S  S            

 

 

DmagnaK5_6  222 PGYVTLPRRPRPRMPSWASSPPPMSSSSP--GPG----SLPAEEPQQPLYDTIGPRVTAD 

HhK5        177 QGYVTIPRRP--RVPSWSSAP----------TPSLLDDPLSP-IKAEPVYDNLGPRTTAD 

ApK5        183 AGYVTIPRRP--RVPSWASSTGVGGTSASTPTAGHVDDPLGVGRLCEPVYDNLGPRTTAD 

consensus   241  GYVTlPRRP  RmPSW S                    L       PlYD iGPR TAD 

 

 

DmagnaK5_6  276 GSSTSALSLNKIAGLTPNPSSGLSPRMQ-SST------LSRGHKISLPAYYVPIEEVDIP 

HhK5        224 GSSVLSLN--KSFSENPR---GRNS----SSNVPNYFHFEGGLR---------------P 

ApK5        241 GSSVLSLT--KAVADSAA---VHRPKPQYSQTLPHKTKLHSGHRPRFTADD-AQDARRVP 

consensus   301 GSS   L   K                  S           G k               P 

 

 

DmagnaK5_6  329 PPSPLVQQRRDHQQSTPNILSNGQYEDHHHHHHRMGREPVLGYFNNNNNSSTPIRRADDS 

HhK5        260 SPSPLSPERENR---------------------------A-------------------- 

ApK5        295 SPAPRSPDKTLPSQ-------------------------V-------------------- 

consensus   361  P P    r                                                    

 

 

DmagnaK5_6  389 ETQHLLNDSSTPTSANTSYSNAAPEVISPIPDFRTAGSRASVSSLSSNTGLRRKIAPAVP 

HhK5        273 --------------DGI------------------------------------------- 



APPENDIX B: BoxShade 
 
 

 63 

ApK5        310 --------------SGLPQHNALPPNYSPLVEMDARN--------------RSSWAPSR- 

consensus   421                                                              

 

 

DmagnaK5_6  449 PKPPGSIVVARPASVVPYHDDVASPAKVAPKPPPKPKKRLSTTGDSVKLEDLENGGGDSG 

HhK5        276 ----------LKRTCSADGDIGPIRSKVAPKPPPKPK-K--------------------- 

ApK5        341 ---VGT----PESGVLKPASQTSVKRKVPPKPPPKPKMK--------------------- 

consensus   481                           KV PKPPPKPK r                      

 

 

DmagnaK5_6  509 GQAAYEDEGEDGTEV 

HhK5        304 DGPLFEDEGEDGTEV 

ApK5        373 GGPLFEDEGEDGTEV 

consensus   541     yEDEGEDGTEV 

 

 

>Fraction of sequences: 1.0 

DmagnaK5_6     1 -RRVPKRKQPQPRD-GSAAKLNGSAKTVNGNGS-IAAVSEQEKSLLDIEMD--------- 

DmK5           1 CRRIKTYQKDTTMMSGDGLISSKMDKTHNGSMLEGSVIMEMQKSLLNEVNPVEKPPRRTD 

LhumK5         1 -RRHRT------RD---------DEKGLEAASLEHHG--EQEKSLITTINPVVKPPRRYE 

AechinK5(a)    1 -RRRHT------RH---------DEKGLEAASLEHHGLGEQEKSLITTINPVVKPPRRYE 

consensus      1  RR                      K   g         E  KSLl               

 

 

DmagnaK5_6    49 --------------------QHTSLQNASTDGYHAVSQ--TDI--DAQQHMQMQLQLRHQ 

DmK5          61 IESVDG-GDDVLEIKKTLLDDTVYVANHSR-DEEAVSV---------------------- 

LhumK5        43 APSVTSHGTEMTELNRTLLDNDSVFADGVV-GSGVVGGVGGSIGDDEKDHERATPELGR- 

AechinK5(a)   45 APSVTSHTD-------------------GV-GSGVVGGVGGGVGDDEKEHERATPELDGS 

consensus     61                                    V                         

 

 

DmagnaK5_6    85 QLQQQQQQQQMRMMHGSNTYIPGDRYDTSRVPESLTRHLMMLDGCQVQQNPDGSFYPDLL 

DmK5          97 ------------AMSD-TTTTPRSR------------HT------YVDDAYANSLPPDLL 

LhumK5       101 --------------GG-SGTLPRGT------------TG------YH----HRQYPXDLL 

AechinK5(a)   85 ------GNGGV-VGGG-GGTLPRGG------------AG------YH----HRQYPPDLL 

consensus    121                      P                                   DLL 

 

 

DmagnaK5_6   145 DIPHRGARGGGSPSTHSGASNETANQQQQHMMM---------STLSAAQLAGHPSYGV-- 

DmK5         126 AFPARV--PPTSPSMQS---SQSN-IPDQVIYGIRSPPSLTSPVYTHMT--PHGIYGTKT 

LhumK5       124 AFSGGR--GASPTSQASTAPDNTR-LPNQHASA--------------MTPAATSLYGSPP 

AechinK5(a)  115 AFSGGR--GASPTSQASTAPDSTR-LPSQQMIA---------PAAAATTAATASSYGSPP 

consensus    181              S  S     t     Q                          YG    

 

 

DmagnaK5_6   194 ------------------------------------------------------------ 

DmK5         178 MTAPH-NGFMTLQHPKSRNLALIATTNSSRQHQHHHQLQQQQQHHHHHQQQQQQQQQQQH 

LhumK5       167 SSQFHPAAFKTLPHS--------------------------------------------- 

AechinK5(a)  163 SGQYHPAAFKTLPHS--------------------------------------------- 

consensus    241                                                              

 

 

DmagnaK5_6   194 -IGLHPPLQFTDSSSTTSSTAVLLPVGARPGYVTLPRRPRPRMPSWASSPPPMSSSS--- 

DmK5         237 PLATTSPF-LP----APVVYSPATGVVMKQGYMTIPRKP--RAPSWAPSTSGAAGHGSIQ 

LhumK5       182 -R-SATPYGLG----PSSSSSPIAPVLPRHGYVTIPRRP--RAPSWSSGPP--------- 

AechinK5(a)  178 -R-SATPYSLG----PSSSSSPLAPVLPRHGYVTIPRRP--RAPSWSSAPP--------- 

consensus    301       P                  V  r GYvTlPRrP  R PSW               

 

 

DmagnaK5_6   250 ---------PGP----GSLPAEEPQQPLYDTIGPRVTADGSSTSALSLNKIAGLTPNPSS 

DmK5         290 LSEFQSPTSPNPSETGTATTAELQAEPVYDNLGLRTTAGGNST--LNLTKIAGSQGGAGQ 

LhumK5       225 ------------------TSPTEVLEPVYDNLGLRTTADGSSK--LSLNKSPEP------ 

AechinK5(a)  221 ------------------TSPTDALEPVYDNLGLRTTADGSSM--LSLNKSPES-----V 
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consensus    361                           PlYD iG R TA G S   L L K           

 

 

DmagnaK5_6   297 GLSPRMQSSTLS-------RGHKISLPAYYVPIEEVDIPPPSPLVQQRRDHQQSTPNILS 

DmK5         348 QYS--MRDRPLPATPSLTSVSSATNASKIYEPIHEL--------IQQQQQLQQQQQ---- 

LhumK5       259 ALS--MRGRPLPSTPGTSHYGTIQRSTPN------I------------------------ 

AechinK5(a)  256 ASS--MRGRPLPGTPGGSHYGSIQRSTPN------I------------------------ 

consensus    421   S  M    L                        v                         

 

 

DmagnaK5_6   350 NGQYEDHHHHHHRMGREPVLGYFNNNNNSSTPIRRADDSETQHLLNDSSTPTSANTSYSN 

DmK5         394 -----QQQQRLGSMDTEPLYGV-------------------------------------- 

LhumK5       287 -------------LAGSPLDRA-------------------------------------- 

AechinK5(a)  284 -------------LTSNPLDRV-------------------------------------- 

consensus    481              m   Pv                                          

 

 

DmagnaK5_6   410 AAPEVISPIPDFRTAGSRASVSSLSSNTGLRRKIAPAVPPKPPGSIVVARPASVVPYHDD 

DmK5         411 -RQQGITILP-----GSSIS------GAGLGHAAY-----LSPGSGAAVSP-SHASSSGD 

LhumK5       296 -APEGAAEWPI-KLADQSLD------D---GHSLL------------AQQP-QQPQASAS 

AechinK5(a)  293 -APEGAAEWPL-KLTDESMD------G---GHLLL------------TQQQ-QQQQAAAS 

consensus    541          P                     r                             
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Kek6 BoxShade Outputs 
 

>Fraction of sequences: 1.0 

DmK6         1 CKRTTRQHRHANKAGVKSSVSFNDQEKKLLDSSVTTTTNDRGDSYGIDNQPTSIGMNKGD 

PxK6         1 ---------HMRRRTVPASRSFTDQEKRLLDASVVVSCDRSIAEMA---SPCDFE----- 

AgK6         1 -KRK--LRMRRRRKTIKNSVSFNDQEKKLLDLSITTNERQEFSA-------SDVV----- 

TcKeK6       1 -------RGRKTQKRMKASVSFTEQEKKLLDVSIATTTDRGTGS-------CEVL----- 

consensus    1          h     v  S SF dQEKkLLD Sv                           

 

 

DmK6        61 SAGMGFNQIEIHAVESHRHGSMLVQQQPQQQQVAGGGGMRQQLMQVKDSTCGMMSVPTSM 

PxK6        44 --------------------------------------MTERSISEEPRGCGFDPVHITI 

AgK6        46 --------------------------------------TPS---TKTDSTIAMEPVQITI 

TcKeK6      42 --------------------------------------GPE---MELDP-----PVHIT- 

consensus   61                                                        V  s  

 

 

DmK6       121 AGHAHSHPAQISEEFPLNVGVFPPPPEFCSNIVPNPAFGGNIFIRVSVTQDMLDG--ADL 

PxK6        66 EGT---------------PGAFPPPPAEF---AVPVPY-GNIFISVQVAGHGE----GPG 

AgK6        65 ESIA----TSKREEYPLNVGVFPPPPEFCTQMIANPTI-SNIYISVSVTQDPLEGGPADV 

TcKeK6      55 -----------IESEPLPLAVFPPPPEFGNVV--PSAY-GNIFISVSVSRDPS-----DA 

consensus  121                    g FPPPP              NIfI V V             

 

 

DmK6       179 NMYPDLLNIPKRMQDVQESGAGAVAVPEGQFATLPRHTARRGILKKDTSLQQQQQQHQQQ 

PxK6       103 GKYPDLLSG---------------------GATLPRRSRTCCAPVYDNMGPR-------- 

AgK6       120 NMYPDLLNIPNRHQKGPPK---MPPVSVTSYATLPR--KTATV----GGGPR-------- 

TcKeK6      96 SRCPDLLDLPHRAKPVYHG-----------MATLPR--RPCAAPHYDNMGPR-------- 

consensus  181    PDLL                        ATLPR                         

 

 

DmK6       239 HQHQQQQQQQQIQQQQHQQLQQQHQPSGLYTHDEIVTYNLEASGYDPHQSGYHSNAMELP 

PxK6       134 -----------------------------------VTATGSSTWSLPGAGAEGVDNTETP 

AgK6       163 -----------------------------------CSITSGHSSSSGGSSGAGKPSVGIG 

TcKeK6     135 -----------------------------------VT--------AAGSSTLSLPGVPPP 

consensus  241                                     t                        

 

 

DmK6       299 PPP--P----PPAVTAV------------------------VQCHHPSPNNCASCINNAP 

PxK6       159 VLTLPP---PPPEFVSL------------------------------------------- 

AgK6       188 PPQVGSPLSCTPSLLAAAEIPLTEGIVNYATTALRDDSGCEMSSSSPVPSMCAECSKVLK 

TcKeK6     152 PPP-PPPPQLTPEFVSL------------------------------------------- 

consensus  301            P                                                 

 

 

DmK6       329 PPPSACQ--------------------SPP--VEVTPMRPLDSSAYPKYDNMGRRITASG 

PxK6           ------------------------------------------------------------ 

AgK6       248 ASGGTFAPKYGTTSRTLPGLGGGDLATSGPSSSNSSGSKCEKPLACLKYDNMGRRYTASG 

TcKeK6         ------------------------------------------------------------ 

consensus  361                                                              
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DmK6       367 GLGGSNLSLHDEERYENETLFGQAESQTKGMPEQSQDLHQPQEVTQGQDKGGGPG----- 

PxK6           ------------------------------------------------------------ 

AgK6       308 NS---TLSLPDELKPAGGP--GPA---GAAFVIKQQDIE--TIVEQDDQPGGAPDGTEAP 

TcKeK6         ------------------------------------------------------------ 

consensus  421                                                              

 

 

DmK6       422 -------------------------------EFVSL 

PxK6           ------------------------------------ 

AgK6       358 LPQQPPPPSAVVAGGTSDQEAAQRGLYVVGNDFVSL 

TcKeK6         ------------------------------------ 

consensus  481                                      

 

 

>Fraction of sequences: 1.0 

ApK6         1 -KKSGGRRDSKTNFKGSTSFSDADKRLLDASISTTQ---AGSCEMLGGSSCQDLELIEQS 

PhumpK6      1 RKRRRKRGRRKTELKGSVSFTEQEKKLLDVSITTTTDRPSNSESV-EQLNQPDMEMME-- 

HhK6         1 -RGGSSRYVRQGKIKQSESYTDQDKKLLDVSITTTTDRQTGSCE--GLGSQADIELLEHS 

ClK6         1 -RHNNARFRRKNNLKTTTSYTEQDKKLLDVSITT-TDRQTGSCE--GLGSQTDMEFLEHS 

consensus    1  kk  gRyrrktnlKgstSftdqdKkLLDvSItTttdrqtgScem glgsq DmEllEhs 

 

 

ApK6        57 LQNIPLAAVCDQQPVHITIESHDPNS--------SLSLYPPPPEFSTSILPSVSGFGNIF 

PhumpK6     58 SASIPLEL-C-E-PVHITIESHGTNNTNMVPLSVPLTVFPPPPEFSTSVLPA-GAFGNIF 

HhK6        58 LQSIPLEV-C-D-PVQITIESHSAEP---------VSVYQPPPEFSTSILPP-GAFGNIF 

ClK6        57 LQSIPVEM-C-DQPVHITIESHSAEP--------AVSVYQPPPEFSRSILPA-GAFGNIF 

consensus   61 lqsIPlel C dqPVhITIESHsa p         lsvy PPPEFStSiLPa gaFGNIF 

 

 

ApK6       109 ISVSVSQEPP-DPESRYPDLLDMKHRQKQSVSV---GTSST------HHIPPASSYYATM 

PhumpK6    114 ISVSVSQEPSSDTVIRYPDLLDIPHRSKNSSARVSVGGGGGGVGPSEGGSLTTSQSYATF 

HhK6       105 ISVSVSQEPP-D-APRYPDLLDLPHRKSVSVAT-------------------E-PYFATL 

ClK6       106 ISVSVSQEPTVE-SPRYPDLLDLPHRKTVAVAT-------------------DNSYFATL 

consensus  121 ISVSVSQEPp d  pRYPDLLDlpHRkkvsvat   g               essyyATl 

 

 

ApK6       159 PRK----KRIIDHQSIKSVMPHYDNMGPRITATGSCTNLSSLSNSGESSDDIPPPPP--- 

PhumpK6    174 PRRPRPKSVTESNEPQVRLGPMYDNMGPRVTAGGSSTL--SLPEVEESEIPPPPPPPPPP 

HhK6       143 PKR-QPATRLKETEPVLRVGPQYDNMGPRVTACGSSTI--SLPDSTSA-DDIPPPPP--- 

ClK6       146 PRQ----PRIKETEPVLRVRPQYDNMGPRVTAAGSSTI--SLPDSANAEEDIPPPPP--- 

consensus  181 Prr  p sriketepvlrvgPqYDNMGPRvTAgGSsTi  SLpdsge eddiPPPPP    

 

 

ApK6       212 --PPLCTGH-TDYVAL 

PhumpK6    232 LPPSLCLPLSVDYISL 

HhK6       196 --PPNCTPLTVEYVSL 

ClK6       197 --PPNCTPLTVEYVSL 

consensus  241   Pp CtpltvdYvsL 

 

 

>Fraction of sequences: 1.0 

DmK6         1 CKRTTRQHRHANKAGVKSSVSFNDQEKKLLDSSVTTTTNDRGDSYGIDNQPTSIGMNKGD 

PhumpK6      1 --RKRRRKRGRRKTELKGSVSFTEQEKKLLDVSITTTTDRPSNSESV------EQLNQPD 

LhumK6       1 -CGGSRRHSKREKIKLQGSSSFGDQEKKLLDLSVTTTTPGNSNDRGSGHGSLGEACSTGD 
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HlK6         1 -CGGTRRHSAREKVKLQNSTSFGDQEKKLLDLSVTTTTPGNSNDRGSGHGSIVEACSTGD 

consensus    1      R h    K  v  S SF dQEKKLLD SvTTTT                     D 

 

 

DmK6        61 SAGMGFNQIEIHAVESHRHGSMLVQQQPQQQQVAGGGGMRQQLMQVKDSTCGMMSVPTSM 

PhumpK6     53 MEMMESASIPLE-------------------------------------LCEPVHITI-- 

LhumK6      60 LELAERGS-----------------------------------------ICDPMAAAAVT 

HlK6        60 LELAERGS-----------------------------------------ICDPMNAATVT 

consensus   61                                                   C  m       

 

 

DmK6       121 A----GHAHSHP---AQISEEFPLNVGVF-PPPPEFCSNIVPNPAFGGNIFIRVSVTQDM 

PhumpK6     74 -E-------SHGTNNTNMVP-LSVPLTVF-PPPPEFSTSVLPAGAF-GNIFISVSVSQEP 

LhumK6      79 VERLRPAES--AVNAIRTVPCASTPAGVFPPPPPEFTTGVLPAGIF-GNIFISVSLPQDA 

HlK6        79 VERLRPEVSSSSISAMRSVPCA----AIFPPPPPEFTSGVLPAGIF-GNIFISVSVPQDS 

consensus  121                            vF PPPPEF s ivP   F GNIFI VSv Qd  

 

 

DmK6       173 LDGADLNMYPDLLNIPKRMQDVQES-----GAGA-------VAVPEGQFATLPRHTARRG 

PhumpK6    123 SS-DTVIRYPDLLDIPHRSKNSSARVSVGGGGGGVGPSEGGSLTTSQSYATFPRRPRPKS 

LhumK6     136 SS-ER--CYPDLLDIPVHAVSGAATGVVTTGSKAILPA--TSTVNVSSFATLPRRALR-- 

HlK6       134 -S-DR--CYPDLLDIPVHGTSGVLNKTT-----SALP----AASSVSSFATLPRRALR-- 

consensus  181         YPDLL IP r                              fAT PRh      

 

 

DmK6       221 ILKKDTSLQQQQQQHQQQHQHQQQQQQQQIQQQQHQQLQQQHQPSGLYTHDEIVTYNLEA 

PhumpK6    182 VTESNEPQVRL---------------------------------GPMYDN---MGPRVTA 

LhumK6     189 -----TSEIAI---------------------------------GSPYDN---MGPRITA 

HlK6       179 -----SSDL-----------------------------------CSPYDN---MGPRVTA 

consensus  241                                                Y     v   l A 

 

 

DmK6       281 SGYDPHQSGYHSN--AMELPPPPPPPAVTAVVQCHHPSPNNCASCINNAPPPPSACQSPP 

PhumpK6    206 GGS----STLSLPEVEESEIPPPPPPPPP--------------------PLPPSLCLPLS 

LhumK6     208 NGS----SAFSLTDMDLRLSPPPPPRIIQ----------------------PPHE----- 

HlK6       196 NGS----SAFSLTDVDLRLSPPPPPRIIQ----------------------PPHE----- 

consensus  301  G     S            PPPPP                          PP        

 

 

DmK6       339 VEVTPMRPLDSSAYPKYDNMGRRITASGGLGGSNLSLHDEERYENETLFGQAESQTKGMP 

PhumpK6    242 VDYISL------------------------------------------------------ 

LhumK6     237 --FVSL------------------------------------------------------ 

HlK6       225 --FVSL------------------------------------------------------ 

consensus  361      m                                                       

 

 

DmK6       399 EQSQDLHQPQEVTQGQDKGGGPGEFVSL 

PhumpK6        ---------------------------- 

LhumK6         ---------------------------- 

HlK6           ---------------------------- 

consensus  421                              
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APPENDIX C: SLiM Weblogos 
 
Kek1 Weblogos 
 
CO12 

 
CO1 

 
CO6 

 
CO9 
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CO7 

 
CO3 

 
Kek2 Weblogos 
CO1 

 
CO2 
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CO3 

 
Kek3 Weblogos 
CO1 

 
CO4a 

 
CO4b 
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CO10 

 
 

Kek5 Weblogos 
 
CO12 

 
CO1 

 
CO6 
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CO9 

 
CO7 

 
CO3 

 
Kek6 Weblogos 
 
CO13 
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CO5 

 
CO1 

 
CO6 

 
CO8 
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CO11 

 
 

Composite Weblogos 
  
CO1 (Kek1, 2, 3, 5, and 6) 

 
CO3 (Kek 1, 2, and 5) 
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CO4 (Kek3) 

 
 
 
 
 
CO6 (Kek 5 and 6) 

 
CO12 (Kek1 and 5) 
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Protein CO1 CO2 CO3 CO4 CO5 CO6 CO7 CO8 CO9 CO10 CO11 CO12 CO13 CO14 CO15 CO16

DmK1 + - + - - - - - - - - + - + + +

AgK1 + - + - - - - - - - - + - + + +

PxK1 + - + - - - - - - - - + - + + +

TcKek1 + - + - - - - - - - - + - + + +

AmK1 + - + - - - - - - - - + - + + +

HlK1 + - + - - - - - - - - + - + + +

AechinK1 + - + - - - - - - - - + - + + +

NvitriK1 + - + - - - - - - - - - - - + +

LhumK1 + - + - - - - - - - - + - + + +

DcK1(a) + - + - - - - - - - - - - + + +

DcK1(b) - - - - - - - - - - - - - - + -

ClK1 + - - - - - - - - - - + - + + +

HhK1 + - - - - - - - - - - - - + - +

ApK1(a) + - - - - - - - - - - - - - - +

ApK1(b) + - - - - - - - - - - + - + + -

PhumpK1 + - + - - - - - - - - - - + + -

DmagK1 + - + - - - - - - - - + - + + -

DmK2 + + + - - - - - - - - - - - - -

AgK2 + + + - - - - - - - - - - - - -

PxK2 + + + - - - - - - - - - - - - -

TcKeK2a + + + - - - - - - - - - - - - -

TcKeK2b + + + - - - - - - - - - - - - -

AmK2 + + + - - - - - - - - - - - - -

HlK2 + + + - - - - - - - - - - - - -

AechinK2a + + + - - - - - - - - - - - - -

AechinK2b + + + - - - - - - - - - - - - -

NvitriK2 + - + - - - - - - - - - - - - -

LhumK2 + + + - - - - - - - - - - - - -

DcK2 + + + - - - - - - - - - - - - -

ClK2 + + + - - - - - - - - - - - - -

HhK2 + + + - - - - - - - - - - - - -

ApK2(a) + + + - - - - - - - - - - - - -

ApK2(b) - - - - - - - - - - - - - - - -

PhumpK2 + + + - - - - - - - - - - - - -

DmagK2 + + + - - - - - - - - - - - - -
DmK3 + - - + - - - - - + - - - - - -

TcKeK3 + - - + - - - - - + - - - - - -
DcK3 + - - + - - - - - - - - - - - -
ClK3 + - - + - - - - - + - - - - - -
HhK3 - - - + - - - - - + - - - - - -
ApK3 + - - + - - - - - + - - - - - -

PhumpK3 - - - - - - - - - - - - - - - -
DmagK3 + - - + - - - - - + - - - - - -
DmK5 + - + - - + + - + - - + - - - -
AgK5 + - + - - + + - + - - + - - - -
PxK5 + - - - - + + - + - - + - - - -

TcKeK5 + - + - - + + - + - - + - - - -
AmK5 + - + - - + + - + - - + - - - -
HlK5 + - + - - + + - + - - + - - - -

AechinK5a + - + - - + + - + - - + - - - -
AechinK5b + - + - - + + - + - - + - - - -
NvitriK5 + - + - - + + - + - - + - - - -
LhumK5 - - + - - + + - + - - + - - - -
ClK5 + - + - - + + - + - - + - - - -
HhK5 + - + - - + + - + - - + - - - -
ApK5 + - + - - + + - + - - + - - - -

PhumpK5 - - - - - - - - - - - + - - - -
DmK6 + - - - + + - + - - + - + - - -
AgK6 + - - - + + - + - - + - + - - -
PxK6 + - - - + + - + - - + - + - - -

TcKeK6 + - - - + + - + - - + - + - - -
AmKek6 + - - - + + - + - - + - + - - -
HlK6 + - - - + + - + - - + - + - - -

AechinK6 + - - - + + - + - - + - + - - -
NvitriK6 + - - - + + - + - - - - + - - -
LhumK6 + - - - + + - + - - + - + - - -
DcK6 + - - - + + - + - - + - + - - -
ClK6 + - - - + + - + - - + - + - - -
HhK6 + - - - + + - + - - + - + - - -
ApK6 + - - - + + - + - - + - + - - -

PhumpK6 + - - - + + - + - - + - + - - -
DmagK5/6 + - + - - + + + + - - - + - - -

 
 

APPENDIX D: Summary of SLiM presence in Kek orthologs 


