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Supplemental results: sequence and features of the honeybee’s NaV1 

channel regulatory subunits 

Five regulatory subunits for the NaV1 channel have been identified previously in 

Drosophila Melanogaster 1. Interestingly, these subunits were reported to be similar to the 

regulatory subunits of mammalian calcium-activated potassium channels (KCa) which are 

distant cousins of Nav channels in the VGL-chanome 2. Screening a HMM protein profile 

inferred from KCaβ subunits against the bee proteome resulted in the successful 

identification of the TipE protein and its homologs (e-values from 3,5E-66 to 5,8E-68). 

Unlike the NaV1 sequence characterization, the TipE and TEH sequence characterizations 

were performed with the jackhammer algorithm. This algorithm consists in iterative 

hmmsearch-like queries. Each new query uses a protein profile inferred from the selected 

proteins associated with the significant matches of the previous query. This procedure was 

performed in order to make sure that all TipE homolog proteins were identified from the 

bee proteome. Using a similar approach with a protein profile inferred from mammalian 

regulatory subunits of Nav channels did not highlight any homologous protein in the bee 

proteome. 

Comparison of the identified subunits with the known KCaβ (KCNMB) subunits shows that, 

these proteins belong to a single protein family (Figure 1D). Moreover, based on sequence 

homology, the TEH family is divided into two subfamilies. TEH3 and TEH4 seem to 

feature sequence motifs slightly different from TipE, TEH1 and TEH2 

All the regulatory subunits of AmNaV1 are located within a span of 2 686 kB in the LG1 

chromosome (Figure S2C). The TipE, TEH2, TEH3 and TEH4 genes are all located in 

closer proximity (within 74 kB). All the TEH subunits are oriented in the same direction. 

Similar arrangements have been reported for the TipE and TEH subunits of the Drosophila 

Melanogaster, Drosophila Pseudoobscura, Drosophila Yakuba and Anopheles gambiae 1. 

Such an arrangement either points to early gene duplication and inversion events in the 

phylogeny or to common regulation of the genes.  

Using the SOSUI web server 3, we identified two putative transmembrane segments in all 

regulatory subunit but TEH1. Given that all the putative transmembrane segments 

identified are in the same regions and that drosophila’s TEH1 subunit is thought to feature 



two transmembrane segments1, it is probable that the honeybee’s TEH1 also has two 

transmembrane segments in the same regions (Figure S3).  

As noted by Derst and collaborators for the drosophila’s TipE and TEH subunits1, some 

cysteines thought to be involved in the formation of disulphide bridges in hKCaβ2 are 

conserved in the honeybee’s NaV1 regulatory subunits1. Other cysteines not found in 

hKCaβ2 seem to be highly conserved in both drosophila’s and honeybee’s regulatory 

subunits (Figure S3A-B). Those residues may be involved in the formation of disulphide 

bridges as well. Furthermore, TEH3 and TEH4 both feature two EGF-like domains. Those 

domains are typically associated with protein-protein interactions and calcium binding. 

TEH3’s first EGF-like domain seems to be involved in calcium binding as it features the 

D/N-x-D/N-E/Q-x1-D/N*-x2-Y/F consensus sequence (where x1 and x2 are of variable 

length and * represents β-hydroxylated residue). TEH4’s first EGF-like domain, however, 

only features some residues of the consensus sequence.  

No alternative sequences were found for the honeybee’s TEH1, TEH2 and TEH3 subunits. 

Nevertheless, alternative sequences for TipE and TEH4 were found as a result of genomic 

variations and RNA editing (Figure S2B).  
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Supplemental methods: cloning AmNaV1 and its regulatory subunits 

Total RNA from honeybee heads was extracted using Trizol kits (Sigma). cDNA was 

produced using Transcriptor first strand cDNA synthesis kits (Roche). The cDNA 

corresponding to two overlapping fragments of the NaV1, the TipE, and TEH1-4 proteins 

was obtained by PCR amplification. Prior to insertion in a plasmid with a standard 



digestion and ligation method, restriction sites were introduced at the beginning and end of 

each fragment cloned using PCR amplification with the following primers: 

 

TipE :  

Forward primer with BamH1 restriction site: 

GAGAGGATCCGCCGCCACCATGGCGGAGGAAAAGGAGAAG 

Reverse primer with HindIII restriction site: 

GAGAAAGCTTGCTTCAGACTGCCGCCGT  

 

TEH1 

Forward primer with BamH1 restriction site: 

GAGAGGATCCGCCGCCACCATGCGCGGGAGCAGCTCTGA  

Reverse primer with EcoR1 restriction site: 

GAGAGAATTCTTACCTGAGATCGTTGCCCCTG  

  

TEH2 

Forward primer with BamH1 restriction site: 

GAGAGGATCCGCCGCCACCATGGGCGCCCAGGAAGAG 

Reverse primer with HindIII restriction site: 

GAGAAAGCTTTTACTCTTCCTTCCTTGCGTACTTGT 

 

TEH3  

Forward primer with BamH1 restriction site: 



GAGAGGATCCGCCGCCACCATGCCTAAGCAAGTGCCAGTG   

Reverse primer with EcoR1 restriction site: 

GAGAGAATTCTCAGAGCGCCATAGCGGAGT 

  

TEH4 

Forward primer with EcoR1 restriction site: 

GAGAGAATTCGCCGCCACCATGGGTCGAAAGCATAAACG   

Reverse primer with HindIII restriction site: 

GAGAAAGCTTCTGCTAAAGCGCCATGCT  

 

NaV1 fragment #1 (from ATG to the 4131th nucleotide, starting with A from ATG) 

Forward primer with Kpn1 restriction site: 

GAGAGGTACCGCCGCCACCATGTCCGAAGATTCTGACTC 

Reverse primer: 

GCCAGCGCCACAGAGCGACGCTACGAAGTTAATGAGTGAC   

 

NaV1 fragment #2 (from 4092th nucleotide to the stop codon) 

Forward primer: 

GTCACTCATTAACTTCGTAGCGTCGCTCTGTGGCGCTGGC 

Reverse primer with Xma1 restriction site: 

GAGACCCGGGTCAGACGTCCGCGGTTCTCG 

The cDNA of all the regulatory subunits were inserted into the pPol_Not1 vector (a 

generous gift from Dr. Paul Isenring, Université Laval), an oocyte expression vector 



containing the T7 promoter (5′ to 3′), the Xenopus laevis ß-globin 5′-untranslated region, a 

multiple cloning site, the Xenopus laevis ß-globin 3′-untranslated region, a linearizing site, 

and polyA and polyC tracts. The cDNA corresponding to the two NaV1 fragments were 

inserted in the TOPO vector. 

The vectors containing the regulatory subunits were amplified in Escherichia coli XL2 

Blue (Agilent) and were purified using GenElute HP Plasmid Maxiprep kits (Sigma).  

The constructs were linearized with Not1, and T7 RNA polymerase was used to make sense 

RNA using mMESSAGE mMACHINE T7 kits (Ambion). mRNA was also generated 

using mMESSAGE mMACHINE kits with a custom DNA featuring a T7 promoter, the 

AmNaV1 channel sequence, the Xenopus laevis ß-globin 3′-untranslated region, and polyA 

and polyC tracts. 

To identify sequence variations, genomic DNA from whole bees was extracted and was 

sequenced using QIAamp DNA mini kits (Qiagen). 

Supplemental methods: oligonucleotide primer sequences for tissue 

expression analysis 

The following primer sequences were used for RT-PCR amplifications in order to visualize 

the tissue expression pattern of the proteins under investigation: 

For AmNaV1 

5’-GATCCGATGCTCGAACAAGGGC-3’ (forward primer)  

5’-GGGCATGATCATGAGTATGCAGGC-3’ (reverse primer) 

For TipE 

5’-AAGTGGACCCCGGGATAGTCATCAGC-3’ (forward primer) 

5’-CGACCTTCAGCTGATGCCCAAAGC-3’ (reverse primer) 

For TEH1 

5’-CATCTGCACCACCTCCAGACGC-3’ (forward primer) 

5’-ATTTCGCGGGTGAAGTTCTCGGC-3’ (reverse primer) 



For TEH2 

5’-TAAATTCTACACCTCCCTCTGCCTGC-3’ (forward primer) 

5’-CACTGTATGGAGCCCAACGGTTTCGC-3’ (reverse primer) 

For TEH3 

5’-TCTACCTGACCGTTGCCATCTACAGC-3’ (forward primer) 

5’-TTCGACACTCGTCCGCTATGCGC-3’ (reverse primer) 

For TEH4 

5’-GAACAAAGCGAATGGAAATCTGCCGC-3’ (forward primer) 

5’-TAGAGGCGAGAACTGTTGTAGATGC-3’ (reverse primer) 

Supplemental methods: Equations 

The fraction of channels modified by pyrethroid insecticides was calculated using the 

following equation: 

𝑀(%) = 100 ×
𝐼𝑡𝑎𝑖𝑙 (𝐸𝑡𝑎𝑖𝑙 − 𝐸𝑟𝑒𝑣)⁄

𝐼𝑑𝑒𝑝 (𝐸𝑑𝑒𝑝 − 𝐸𝑟𝑒𝑣)⁄
 

where Itail is the maximal amplitude of the tail current measured in the 170s following the 

last conditioning pulse (the first 5ms are excluded to avoid the inclusion of a capacitive 

component in the current measured), Etail is the membrane potential at which the tail current 

was measured, Erev is the reversal potential of sodium ions as calculated using an I-V curve, 

and Idep is the peak current observed in response to a depolarization at the Edep potential. 

The dose-response curves obtained from these calculations were fitted to a Hill curve using 

the following equation: 

𝑀 =
𝑀𝑀𝑎𝑥

1 + (𝐸𝐶50 𝑑𝑜𝑠𝑒⁄ )ℎ
 

where h is the Hill coefficient, Mmax is the maximal fraction of channels affected, EC50 is 

the half-maximal effective concentration, and dose is the concentration at which the 

observation was made. 



The voltage-dependence of activation was fitted to the following Boltzmann equation: 

𝐺(𝑉)

𝐺𝑀𝑎𝑥
=

1

1 + 𝑒𝑥𝑝⁡
(𝑉−𝑉1 2⁄ )

𝑘

 

while the voltage-dependence of inactivation was fitted to the following equation: 

𝐼(𝑉)

𝐼𝑀𝑎𝑥
=

1

1 + 𝑒𝑥𝑝⁡
(𝑉−𝑉1 2⁄ )

𝑘

 

where V1/2 is the half-maximal voltage of activation (or inactivation), G is the conductance, 

I is the current measured at a given voltage (V), and k is the slope factor (in mV). 

Current decay and tail current kinetics were fitted to the following equation when a single 

exponential was used: 

𝑦 = 𝑦𝑜 + 𝐴(1 − 𝑒𝑥𝑝 (
−𝑥

𝜏
)) 

and to the following equation when double exponential was used: 

𝑦 = 𝑦𝑜 + 𝐴1 (1 − 𝑒𝑥𝑝 (
−𝑥

𝜏1
)) + 𝐴2 (1 − 𝑒𝑥𝑝 (

−𝑥

𝜏2
)) 

where y0 is the initial value, A is the weight of the exponential, and τ is the time constant 

of the exponential.  

All fits were performed using the Levenberg-Marquardt algorithm. 

 

 

 

Supplemental tables: 

 



Table S1: Correspondence of residues in the honeybee NaV1 sequence with known kdr-

linked mutations 

 

Table S2: Residues implicated in the formation of the pyrethroid binding site in the 

honeybee’s NaV1 channel according to the participating residues in Aedes aegypti. 

 

Supplemental figure legends: 

Figure S1: Sequence alignment of the homologous domains of the honeybee NaV1 

channel. (A) The homologous domains of AmNaV1 are aligned with the sequences of the 

homologous domains from various mammalian sodium channels. The crystallized 

bacterian sodium channel NavAb was used as reference to identify the 6 transmembrane 

segments comprised in each domain. Conserved residues are annotated with “*”, “:” or “.” 

according to the ClustalW consensus representation. The highly conserved amino acids 

which form the GCTC, the selectivity filter (SF) and the conserved positive charges on S4 

are highlighted. Conserved negative, positive, aromatic and uncharged residues are shown 

in red, blue, green and grey respectively. (B) Sequence alignment of the putative 

hydrophobic plug for AmNaV1. The IFMT motif and its MFMT counterpart are shown in 

bold. The putative phosphorylation site identified with pBlast is highlighted in orange. (C) 

2-D representation of the motifs found in the honeybee NaV1 channel. 

 

Figure S2: Sequence variants of the investigated proteins and chromosomal organization 

of the AmNaV1 regulatory subunits. (A-B) Sequence variants found for the AmNaV1 

channel and its regulatory subunits. Green annotations correspond to insertions whereas 

the red annotation represents a deletion. Red and green circles represent alterations which 

are the result of genomic variations and RNA edition respectively. 

 



Figure S3: Sequence alignment the TipE and TEH regulatory subunits. (A) The 

regulatory subunits are aligned with the hKCaβ2 protein which modulates the biophysical 

properties of the mammalian KCa channels. Conserved residues are annotated with “*”, “:” 

or “.” according to the ClustalW consensus representation. The transmembrane segments 

identified with SOSUI are shown in bold. The regions where most transmembrane 

segments are found are framed. The cysteines thought to be important for the formation of 

disulphide bridges in hKCaβ2 are highlighted in grey. Highly conserved cysteines found in 

the drosophila’s and honeybee’s NaV1 regulatory subunits are highlighted in orange. (B) 

Alignment of the two EGF-like domains found in TEH3 and TEH4. Cysteines involved in 

disulphide bonds are highlighted in grey. Residues in the first EGF-like domain potentially 

involved in calcium binding are shown in bold. (C) 2-D representation of the regulatory 

subunits. 

 

Figure S4: AmNaV1 single-channel conductance. (A) Single-channel traces from cell-

attached oocytes patch are illustrated for -10, -20, -30 and -40 mV. Arrows indicate the 

onset of patch depolarization from −100 mV to the indicated voltage for 150 ms. (B) All-

points histogram of the single-channel current amplitudes at -30 mV. The smooth curve is 

a Gaussian fit with amplitude peaks at 1.77 pA. (C) Plot of the current–voltage relationship 

(n ≥ 7). The straight line is a linear regression yielding a unitary conductance of 24.5 ± 0.2 

pS. Data are presented as mean ± SEM. 

Figure S5: Effect of TTX on AmNaV1. (A) The channel exhibited a reversible, dose-

dependent block by TTX. Using oocytes expressing AmNaV1 and TipE, the fraction of 

channels blocked at different concentrations of TTX were recorded (n = 5). The data was 

then fitted with a Hill curve in order to extract the Hill coefficient (h = 1,6) and the half 

maximal inhibitory concentration (IC50 = 0,7 nM).  

 

 

 



Original Numbering Mutated

Amino Acid Musca Domestica Amino acid Amino Acid Numbering

I 254 N None Drosophila melanogaster I 264

V 410 A, G, L, M None E435K+C785R Helicoverpa zea, Cimex luctularis V 419

E 435 K V410M+C785R, C785R+L1014F Blattella germanica E 444

* E 485 K C785R + L1014F Blattella germanica D 489

* C 785 R E485K+ L1014F, L1014F Blattella germanica C 789

M 827 I, T None, T929I, L932F, L1014F Pediculus humanus capitis, Pediculus humanus corporis M 831

* M 918 I, L, T, V None,  M918L+L925I, M918I+L1014F, M918T+L1014F at least 11 different M 922

L 925 I None Bemisia tabaci, Cimex luctularis, Trialeurodes vaporariorum, Rhipicephalus microplus L 929

* T 929 C, I, N, V None, M827I, L932F, L1014F, L1014F+A1060T+P1879S at least 13 different T 933

L 932 F M827I, M827I+T929I Pediculus humanus capitis, Pediculus humanus corporis L 936

G, C 933 V, A None Rhipicephalus microplus C 937

I 936 V None Helicoverpa zea I 940

Q 945 R None Lepeophtheirus salmonis Q 949

* F 979 S L1014F Myzus persicae F 983

S 989 P V1016G Aedes aegypti S 993

* V 1010 L L1014S Anopheles culicifacies, Anopheles sinensis V 1014

I 1011 M, V None Aedes aegypti, Anopheles sinensis I 1015

N 1013 S None Anopheles sinensis N 1017

L 1014  C, F, H, S, W Identified with * At least 20 different L 1018

V 1016 G, I None, D1763Y Aedes aegypti V 1020

F 1020 C None Blattella germanica, Plutella xylostella F 1024

L 1024 V None Tetranychus urticae L 1028

* A 1060 T T929I+L1014F+P1879S, L1014F+N1575Y, L1014F+P1879S,  P1879S Plutella xylostella A 1099

A 1215 D None Tetranychus urticae

A 1410 V None Drosophila melanogaster A 1409

A 1494 V None Drosophila melanogaster A 1493

M 1524 I None Drosophila melanogaster M 1523

F 1528 L L1596P+I1752V+M1823I Varroa destructor F 1527

F 1534 C None Aedes aegypti, Aedes albopictus F 1533

F 1538 I None Rhipicephalus microplus, Tetranychus cinnabarinus, Tetranychus urticae F 1538

D 1549 V E1553G Helicoverpa armigera, Heliothis virescens D 1548

E 1553 G D1549V Helicoverpa armigera, Heliothis virescens E 1552

* N 1575 Y L1014F Anopheles gambiae N 1574

L 1596 P None, F1528L+I1752V+M1823I Varroa mite P 1595

I 1752 V F1528L+L1596P+M1823I Varroa mite I 1751

D 1763 Y V1016G Aedes aegypti D 1762

M 1823 I F1528L+L1596P+I1752V Varroa destructor I 1822

* P 1879 S T929I+L1014F+A1060T, A1060T Plutella xylostella P 1878

Associated mutations Species Apis Mellifera

Poor alignment



Residue label Original amino acid Numbering Mutated amino acid Numbering Original amino acid Conserved

1k7 I 259 A 258 I Yes

1k11 V 263 A 262 V Yes

1o6 L 270 I 269 L Yes

1o10 I 274 C 273 I Yes

1o13 T 277 W 266 T Yes

1i18 L 281 G 280 L Yes

2i13 I 990 M 1015 I Yes

2i16 L 993 F 1018 L Yes

Aedes aegypti Apis Mellifera



a

b

WILDPFN-PIRRVAIYILVHPLFSLFIITTILVNCILMIMPTTP-TI--------ESTEVIFTGIYTFESAVKVMARGFILQPFTYLRDAWNWLDFVVIALAYVTMGI---------DLGNLAALRTFRVLRALKTVAIVPGLKTIVGAVIESVKNLRDVIILTMFSLSVFALMGLQIYMGVLTQKCIKNFPEDGS-------------------
WMLDPFN-PIRRVAIYILVHPLFSLFIITTILVNCILMIMPTTP-TV--------ESTEVIFTGIYTFESAVKVMARGFILCPFTYLRDAWNWLDFVVIALAYVTMGI---------DLGNLAALRTFRVLRALKTVAIVPGLKTIVGAVIESVKNLRDVIILTMFSLSVFALMGLQIYMGVLTQKCIKKFPLDGS-------------------
-ILTPFN-PLRKIAIKILVHSLFSMLIMCTILTNCVFMTMSNPP-DW-------TKNVEYTFTGIYTFESLIKIIARGFCLEDFTFLRDPWNWLDFTVITFAYVTEFV---------DLGNVSALRTFRVLRALKTISVIPGLKTIVGALIQSVKKLSDVMILTVFCLSVFALIGLQLFMGNLRNKCIQWPPTNASLEEHSIE-----KNITVNY
-ILTPFN-PIRKLAIKILVHSLFNMLIMCTILTNCVFMTMSNPP-DW-------TKNVEYTFTGIYTFESLIKILARGFCLEDFTFLRDPWNWLDFTVITFAYVTEFV---------DLGNVSALRTFRVLRALKTISVIPGLKTIVGALIQSVKKLSDVMILTVFCLSVFALIGLQLFMGNLRNKCLQWPPDNSSFEINITS----FFNNSLDG
-----------------LIHALFSMFIMITILTNCVFMTMSDPP-PW-------SKNVEYTFTGIYTFESLIKILARGFCVDDFTFLRDPWNWLDFSVIMMAYLTEFV---------DLGNISALRTFRVLRALKTITVIPGLKTIVGALIQSVKKLSDVMILTVFCLSVFALVGLQLFMGNLRQKCVRWPPPFNDTNTTWYSNDTWYGNDTWYG
-ILSPFN-LIRRIAIKILIHSVFSMIIMCTILTNCVFMTFSNPP-DW-------SKNVEYTFTGIYTFESLVKIIARGFCIDGFTFLRDPWNWLDFSVIMMAYITEFV---------NLGNVSALRTFRVLRALKTISVIPGLKTIVGALIQSVKKLSDVMILTVFCLSVFALIGLQLFMGNLRNKCVVWPINF---------------------
---------------KILVHSLFSMLIMCTILTNCIFMTMNNPP-DW-------TKNVEYTFTGIYTFESLVKILARGFCVGEFTFLRDPWNWLDFVVIVFAYLTEFV---------NLGNVSALRTFRVLRALKTISVIPGLKTIVGALIQSVKKLSDVMILTVFCLSVFALIGLQLFMGNLKHKCFRNSLENNETLESIM-------------

-DCCWLWLEFQKYVALLVFDPFVELFITLCIVVNTLFMALDHHD-MD-KDMERVLKTGNYFFTATFGIEATLKLIA----MSPKFYFQEGWNIFDFIIVALSLLELGLEGVQG--------LSVLRSFRLLRVFKLAKSWPTLNLLISIMGRTVGALGNLTFVLCIIIFIFAVMGMQLFGKNYTD-NVDRF-PD---------------------
-DCCWVWLKFQEWVSLIVFDPFVELFITLCIVVNTMFMAMDHHD-MN-KEMERVLKSGNYFFTATFAIEATMKLMA----MSPKYYFQEGWNIFDFIIVALSLLELGLEGVQG--------LSVLRSFRLLRVFKLAKSWPTLNLLISIMGRTMGALGNLTFVLCIIIFIFAVMGMQLFGKNYHD-HKDRF-PD---------------------
--CSPYWLKVKHVVNLVVMDPFVDLAITICIVLNTLFMAMEHYP-MT-DHFNNVLTVGNLVFTGIFTAEMFLKIIA----MDPYYYFQEGWNIFDGFIVTLSLVELGLANVEG--------LSVLRSFRLLRVFKLAKSWPTLNMLIKIIGNSVGALGNLTLVLAIIVFIFAVVGMQLFGKSYKD-CVCKIASD---------------------
--CCKPWLKVKHLVNLVVMDPFVDLAITICIVLNTLFMAMEHYP-MT-EQFSSVLSVGNLVFTGIFTAEMFLKIIA----MDPYYYFQEGWNIFDGFIVSLSLMELGLANVEG--------LSVLRSFRLLRVFKLAKSWPTLNMLIKIIGNSVGALGNLTLVLAIIVFIFAVVGMQLFGKSYKE-CVCKISND---------------------
-------------IHLIVMDPFVDLGITICIVLNTLFMAMEHYP-MT-EHFDNVLTVGNLVFTGIFTAEMVLKLIA----MDPYEYFQQGWNIFDSIIVTLSLVELGLANVQG--------LSVLRSFRLLRVFKLAKSWPTLNMLIKIIGNSVGALGNLTLVLAIIVFIFAVVGMQLFGKSYKE-CVCKIALD---------------------
--CHPYWIKLKEIVNLIVMDPFVDLAITICIVLNTLFMAMEHHP-MT-PQFEHVLAVGNLVFTGIFTAEMFLKLIA----MDPYYYFQEGWNIFDGFIVSLSLMELSLADVEG--------LSVLRSFRLLRVFKLAKSWPTLNMLIKIIGNSVGALGNLTLVLAIIVFIFAVVGMQLFGKSYKE-CVCKINQD---------------------
--------------YFIVMDPFVDLAITICIVLNTLFMAMEHHP-MT-EEFKNVLAIGNLVFTGIFAAEMVLKLIA----MDPYEYFQVGWNIFDSLIVTLSLVELFLADVEG--------LSVLRSFRLLRVFKLAKSWPTLNMLIKIIGNSVGALGNLTLVLAIIVFIFAVVGMQLFGKSYKE-CVCKINDD---------------------

---WQGWANLRLKTFQLIENKYFETAVILMILLSSMALALEDVHLQQRPILQDILYYMDRIFTVIFFIEMLIKWLALGF----KKYFTNAWCWLDFIIVMVSLINFVASLC-G--AGGIQAFKTMRTLRALRPLRAMSRMQGMRVVVNALVQAIPSIFNVLLVCLIFWLIFAIMGVQLFAGKYFK-CVDANKTT-L-------------------
---WQGWGNLRLKTFQLIENKYFETAVITMILMSSLALALEDVHLPQRPILQDILYYMDRIFTVIFFLEMLIKWLALGF----KVYFTNAWCWLDFVIVMVSLINFVASLV-G--AGGIQAFKTMRTLRALRPLRAMSRMQGMRVVVNALVQAIPSIFNVLLVCLIFWLIFAIMGVQLFAGKYFK-CEDMNGTK-L-------------------
--RGKQWWNLRRTCFRIVEHNWFETFIVFMILLSSGALAFEDIYIDQRKTIKTMLEYADKVFTYIFILEMLLKWVAYGY----QTYFTNAWCWLDFLIVDVSLVSLTANAL-G--YSELGAIKSLRTLRALRPLRALSRFEGMRVVVNALLGAIPSIMNVLLVCLIFWLIFSIMGVNLFAGKFYH-CINTTTGDRF-------------------
--KGKLWWNLRKTCYKIVEHNWFETFIVFMILLSSGALAFEDIYIEQRKTIKTMLEYADKVFTYIFILEMLLKWVAYGF----QVYFTNAWCWLDFLIVDVSLVSLTANAL-G--YSELGAIKSLRTLRALRPLRALSRFEGMRVVVNALLGAIPSIMNVLLVCLIFWLIFSIMGVNLFAGKFYH-CINYTTGEMF-------------------
-------------CFKIVEHNWFETFIVFMILLSSGALAFEDIYIEQRRVIRTILEYADKVFTYIFIMEMLLKWVAYGF----KVYFTNAWCWLDFLIVDVSIISLVANWL-G--YSELGPIKSLRTLRALRPLRALSRFEGMRVVVNALLGAIPSIMNVLLVCLIFWLIFSIMGVNLFAGKFYY-CINTTTSERF-------------------
--LGKSWWILRKTCFLIVEHNWFETFIIFMILLSSGALAFEDIYIEQRKTIRTILEYADKVFTYIFILEMLLKWTAYGF----VKFFTNAWCWLDFLIVAVSLVSLIANAL-G--YSELGAIKSLRTLRALRPLRALSRFEGMRVVVNALVGAIPSIMNVLLVCLIFWLIFSIMGVNLFAGKYHY-CFNETSEIRF-------------------
---------------KIVEHSWFESFIVLMILLSSGALAFEDIYIERKKTIKIILEYADKIFTYIFILEMLLKWIAYGY----KTYFTNAWCWLDFLIVDVSLVTLVANTL-G--YSDLGPIKSLRTLRALRPLRALSRFEGMRVVVNALIGAIPSIMNVLLVCLIFWLIFSIMGVNLFAGKFYE-CINTTDGSRF-------------------

-IPRPRW-RPQAIVFEIVTDKKFDMIIMLFIGLNMLTMTLDHYQ-QT-QTFSDVLDYLNMIFIVIFTSECLMKIFA----LR-YHYFKEPWNLFDFVVVILSILGLVLSDIIEKYFVSPTLLRVVRVAKVGRVLRLVKGAKGIRTLLFALAMSLPALFNICLLLFLVMFIFAIFGMSFFMHVKDK--------S---------------------
-IPRPRW-RPQAIVFEIVTDKKFDIIIMLFIGLNMFTMTLDRYD-AS-DTYNAVLDYLNAIFVVIFSSECLLKIFA----LR-YHYFIEPWNLFDVVVVILSILGLVLSDIIEKYFVSPTLLRVVRVAKVGRVLRLVKGAKGIRTLLFALAMSLPALFNICLLLFLVMFIFAIFGMSFFMHVKEK--------S---------------------
-IPRPGN-KFQGMVFDFVTRQVFDISIMILICLNMVTMMVETDD-QS-EYVTTILSRINLVFIVLFTGECVLKLIS----LR-HYYFTIGWNIFDFVVVILSIVGMFLAELIEKYFVSPTLFRVIRLARIGRILRLIKGAKGIRTLLFALMMSLPALFNIGLLLFLVMFIYAIFGMSNFAYVKRE--------V---------------------
-IPRPAN-KFQGMVFDFVTKQVFDISIMILICLNMVTMMVETDD-QS-QEMTNILYWINLVFIVLFTGECVLKLIS----LR-YYYFTIGWNIFDFVVVILSIVGMFLAELIEKYFVSPTLFRVIRLARIGRILRLIKGAKGIRTLLFALMMSLPALFNIGLLLFLVMFIYAIFGMSNFAYVKRE--------V---------------------
----------------LVTKQAFDITIMILICLNMVTMMVETDN-QS-QLKVDILYNINMIFIIIFTGECVLKMLA----LR-QYYFTVGWNIFDFVVVILSIVGLALSDLIQKYFVSPTLFRVIRLARIGRVLRLIRGAKGIRTLLFALMMSLPALFNIGLLLFLVMFIYSIFGMSNFAYVKKE--------S---------------------
-IPRPLN-KIQGIVFDFVTQQAFDIVIMMLICLNMVTMMVETDT-QS-KQMENILYWINLVFVIFFTCECVLKMFA----LR-HYYFTIGWNIFDFVVVILSIVGMFLADIIEKYFVSPTLFRVIRLARIGRILRLIKGAKGIRTLLFALMMSLPALFNIGLLLFLVMFIFSIFGMSNFAYVKHE--------A---------------------
---------------DLVTNQAFDISIMVLICLNMVTMMVEKEG-QS-QHMTEVLYWINVVFIILFTGECVLKLIS----LR-HYYFTVGWNIFDFVVVIISIVGMFLADLIETYFVSPTLFRVIRLARIGRILRLVKGAKGIRTLLFALMMSLPALFNIGLLLFLVMFIYAIFGMSNFAYVKKE--------D---------------------

-----MYLR----ITNIVESSFFTKFIIYLIVLNGITMGLETSK-TFMQSFGVYTTLFNQIVITIFTIEIILRIYV----HR-ISFFKDPWSLFDFFVVAISLVPTSS------------GFEILRVLRVLRLFRLVTAVPQMRKIVSALISVIPGMLSVIALMTLFFYIFAIMATQLFGERFPE------------------------------

                 :    .   :   *  .   : .                  :  .   :  *  ::            ::   *  :*  :: .: :                 .  :*  :  * ::       :. ::  :   :  : .:  :  :   ::::.. . :                                    
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---------------------WGNLTDENWERFVSNETNWYVD-EAKNMPLCGNSSGAGQCLPGYTCLQGYG---ENPNY--GYTSFDTFGWALLSAFRLMTQDYWEN-LYQLVLRS--------------------AG-PWHMLFFIVIIFLGSFYLVNLILAIVAMSYDELQKKAEEE----EAAEEEAIREAEEAALAKENKLAAQ-------
---------------------WGNLTDENWDYHNRNSSNWYSEDEGISFPLCGNISGAGQCDDDYVCLQGFG---PNPNY--GYTSFDSFGWAFLSAFRLMTQDFWED-LYQLVLRA--------------------AG-PWHMLFFIVIIFLGSFYLVNLILAIVAMSYDELQKKAEEE----EAAEEEAIREAEEAAAAKAAKLEER-------
------N----------GTLINETVFEFDWKSYIQDSRYHYFLEGFLDALLCGNSSDAGQCPEGYMCVK-AG---RNPNY--GYTSFDTFSWAFLSLFRLMTQDFWEN-LYQLTLRA--------------------AG-KTYMIFFVLVIFLGSFYLINLILAVVAMAYEEQNQATLEE----AEQKEAEFQQMIEQL-KK------Q-------
------N----------GTTFNRTVSIFNWDEYIEDKSHFYFLEGQNDALLCGNSSDAGQCPEGYICVK-AG---RNPNY--GYTSFDTFSWAFLSLFRLMTQDFWEN-LYQLTLRA--------------------AG-KTYMIFFVLVIFLGSFYLINLILAVVAMAYEEQNQATLEE----AEQKEAEFQQMLEQL-KK------Q-------
NEMWYGNDSWYANDTWNSHASWATNDTFDWDAYISDEGNFYFLEGSNDALLCGNSSDAGHCPEGYECIK-TG---RNPNY--GYTSYDTFSWAFLALFRLMTQDYWEN-LFQLTLRA--------------------AG-KTYMIFFVVIIFLGSFYLINLILAVVAMAY----------------------------------------------
------N----------ESYLENGTKGFDWEEYINNKTNFYTVPGMLEPLLCGNSSDAGQCPEGYQCMK-AG---RNPNY--GYTSFDTFSWAFLALFRLMTQDYWEN-LYQLTLRA--------------------AG-KTYMIFFVLVIFVGSFYLVNLILAVVAMAYEEQNQATLEE----AEQKEAEFKAMLEQL-KK------Q-------
---------------------N------TLESEEDFRKYFYYLEGSKDALLCGFSTDSGQCPEGYTCVK-IG---RNPDY--GYTSFDTFSWAFLALFRLMTQDYWEN-LYQQTLRA--------------------AG-KTYMIFFVVVIFLGSFYLINLILAVVAMAY----------------------------------------------

-----------------------------------------------------------------------G---DLPRW-----NFTDFMHSFMIVFRVLCGEWIES-M---------WDCMLV-------------GDVSCIPFFLATVVIGNLVVLNLFLALLLSNFGSSNLSAPTA--DNDT---NKIAEAIDRIAR---------------
-----------------------------------------------------------------------G---DLPRW-----NFTDFMHSFMIVFRVLCGEWIES-M---------WDCMYV-------------GDVSCIPFFLATVVIGNLVVLNLFLALLLSNFGSSSLSAPTA--DNDT---NKIAEAFNRIGR---------------
-----------------------------------------------------------------------C---QLPRW-----HMNDFFHSFLIVFRVLCGEWIET-M---------WDCMEV------------AGQAMCLTVFMMVMVIGNLVVLNLFLALLLSSFSADNLAATDD--DNEM---NNLQIAVDRMHKG--------------
-----------------------------------------------------------------------C---ELPRW-----HMHDFFHSFLIVFRVLCGEWIET-M---------WDCMEV------------AGQTMCLTVFMMVMVIGNLVVLNLFLALLLSSFSSDNLAATDD--DNEM---NNLQIAVGRMQKG--------------
-----------------------------------------------------------------------C---NLPRW-----HMHDFFHSFLIVFRILCGEWIET-M---------WDCMEV------------AGQAMCLTVFLMVMVIGNLVVLNL-------------------------------------------------------
-----------------------------------------------------------------------C---ELPRW-----HMHDFFHSFLIVFRVLCGEWIET-M---------WDCMEV------------AGQAMCLIVFMMVMVIGNLVVLNLFLALLLSSFSADNLAATDD--DGEM---NNLQISVIRIKKG--------------
-----------------------------------------------------------------------C---TLPRW-----HMNDFFHSFLIVFRVLCGEWIET-M---------WDCMEV------------AGQAMCLIVYMMVMVIGNLVVLNLFLALLLS------------------------------------------------

--------------------------------------------------------SHEIIPDRNACLA------ENYTWENSPMNFDHVGKAYLCLFQVATFKGWIQIMN-DAIDSRELNKQPIRE-----------TNIYMYFYFVFFIIFGSFFTLNLFIGVIIDNFNEQKKKAGGSLEMFMTEDQKKYYNAMKK------------------
--------------------------------------------------------SHEIIPNRNACES------ENYTWVNSAMNFDHVGNAYLCLFQVATFKGWIQIMN-DAIDSREVDKQPIRE-----------TNIYMYLYFVFFIIFGSFFTLNLFIGVIIDNFNEQKKKAGGSLEMFMTEDQKKYYNAMKK------------------
--------------------------------------------------------DIEDVNNHTDCLKLIERN-ETARWKNVKVNFDNVGFGYLSLLQVATFKGWMDIMY-AAVDSRNVELQPKYE-----------ESLYMYLYFVIFIIFGSFFTLNLFIGVIIDNFNQQKKKFGG-QDIFMTEEQKKYYNAMKKL-----------------
--------------------------------------------------------DVSVVNNYSECKALIESN-QTARWKNVKVNFDNVGLGYLSLLQVATFKGWMDIMY-AAVDSRNVELQPKYE-----------DNLYMYLYFVIFIIFGSFFTLNLFIGVIIDNFNQQKKKFGG-QDIFMTEEQKKYYNAMKKL-----------------
--------------------------------------------------------DISEVNNKSECESLMHT--GQVRWLNVKVNYDNVGLGYLSLLQVATFKGWMDIMY-AAVDSREKEEQPQYE-----------VNLYMYLYFVIFIIF---------------------------------------------------------------
--------------------------------------------------------EIEDVNNKTECEKLMEGNNTEIRWKNVKINFDNVGAGYLALLQVATFKGWMDIMY-AAVDSRKPDEQPKYE-----------DNIYMYIYFVIFIIFGSFFTLNLFIGVIIDNFNQQKKKFGG-QDIFMTEEQKKYYNAMKKL-----------------
--------------------------------------------------------PASQVPNRSECFALMNVS-QNVRWKNLKVNFDNVGLGYLSLLQVATFKGWTIIMY-AAVDSVNVDKQPKYE-----------YSLYMYIYFVVFIIFGSFFTLNLFIGVIID------------------------------------------------

-----------------------------------------------------------------------G---LDDVY-----NFKTFGQSMILLFQMSTSAGWDG-VLDGIINEE--DCQEPN--NEIGYPGNCGSSTIGIAYLLSYLVISFLIVINMYIAVILEN-----------------------------------------------
-----------------------------------------------------------------------G---INDVY-----NFKTFGQSMILLFQMSTSAGWDG-VLDAIINEE--ACDPPD--NDKGYPGNCGSATVGITFLLSYLVISFLIVINMYIAVILEN-----------------------------------------------
-----------------------------------------------------------------------G---IDDMF-----NFETFGNSMICLFQITTSAGWDG-LLAPILNSKPPDCDPNKVNPGSSVKGDCGNPSVGIFFFVSYIIISFLVVVNMYIAVILENFSVATEESAEPLSEDDF---EMFYEVWEKFDPDATQ-----------
-----------------------------------------------------------------------G---IDDMF-----NFETFGNSMICLFQITTSAGWDG-LLAPILNSGPPDCDPDKDHPGSSVKGDCGNPSVGIFFFVSYIIISFLVVVNMYIAVILENFSVATEESAEPLSEDDF---EMFYEVWEKFDPDATQ-----------
-----------------------------------------------------------------------G---IDDMF-----NFETFGNSIICLFEITTSAGWDG-LLNPILNSGPPDCDPNLENPGTSVKGDCGNPSIGICFFCSYIIISFLIVVNMYIA----------------------------------------------------
-----------------------------------------------------------------------G---IDDMF-----NFETFGNSMICLFQITTSAGWDG-LLLPILN-RPPDCSLDKEHPGSGFKGDCGNPSVGIFFFVSYIIISFLIVVNMYIAIILENFSVATEESADPLSEDDF---ETFYEIWEKFDPDATQ-----------
-----------------------------------------------------------------------G---INDMF-----NFETFGNSMICLFQITTSAGWDG-LLAPILNSKPPDCDPKKVHPGSSVEGDCGNPSVGIFYFVSYIIISFLVVVNMYIAVILE------------------------------------------------

-------------------------------------------------------------------------------------WFGTLGESFYTLFQVMTLESWSMGIVRPLMEVYPY----------------------AWVFFIPFIFVVTFVMINLVVAIIVDAMAILNQKEEQHIIDEVQSHEDNINNEIIKLREEIVELKELIKTSLKN
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a b

TipETEH2 TEH3TEH4 TEH1

16 221 kb 16 433 kb

16 352 kb

19 176 kb

19 007 kb

19 044 kb

Splice variant: deletion

Splice variant: insertion

RNA edition

Genomic variation

TipE TEH4

DI DII DIII DIV

AmNav1

Δ49-59: EGGFGRKKKKK
Ins 761: VSSTYYFPT
Ins 1088: GEGPSNSWKE

23:      R     K
26:      S     G
70-72: TSN     EQS
115:    A     V
Δ165: G

407:      I     V
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-----MAEEKEKQTFLQKLLFYTTAF-FILLSTFSLFAFLFLVPFVIDPAFTTIFMQFDTRPAECITTYVESRRGTSNCSWTSCREGCTK-ELYDCTQIRVNYKLPTNTSEDS-----DGQG--------------------------------
LGFGASRRRPPRRTCRQRFNFYATSA-LAFVATSGGAALLFLVPLYVDPAISTLAADFSPDPVICTTSRREELAGLFNCTWSSCREGCTS-DVYRCTHIYVTYTPWSNASMKN-----D-----------------------------------
STIGGVLPVVEVVTLVEKAKFYTSLC-LGITAILAVFAFLFLIPFIVEPAVTTILADFSPHAVACVVTDHVYAEGLKNCSWASCREGNSS-AALRCHQIRVNYTRLSFEEFVA-----K-----------------------------------
-M-PKQVPVENLVIPPQDGRICGTICICQMTAVLSSVALVYLTVAIYMPSTRAFQSGISEVPVMCTTIRAV---NADNCEWGSCGEWCLSKTSGPCVQIHVNLRRNGSRILLANCTNTTNKTCYGIDQENAKKSKCIA-DECRNLTGTFNCSSG
-M-GR--KHKRRLIPEQDRRICGSICFCQFTIVISCVALVYLSVAIYMPSHRAFHAGIDPDPVMCQTVNTT---LTNNCGWASCGEWCLTRTTGFCPQIHATVRRNGTDIVFENCTKFNSISCPQVNTASLKKYNCNNGSECSVLSGLFNCSLG
-----MGDEQDKRTGKEKLLFYTTAF-FILLGTFSLFAFLFLVPFVIEPAFTTIFMQFEEVPALCETYDTEIYYGAKNCSWSSCREGCTK-DIYTCTQIRVNYRLNLYNFTDE-----FNFTEYHINLKEAERIL-------------------
LAPKKKNGNRRFRSWRERARFYGTST-LAFFSVTAGASLLFLVPLYVDPAISTLSHDFIEKPTLCTTTRREDLVGIFNCSWSSCREGCTS-DLYRCVHIYVTFIEQNITIPEN-----M-----------------------------------
DAIKAKREEIEMDTLLEKAKFYTSVC-LGTTAILSVFTFLFLIPFVVDPAISTIIADYDPVPVTCIVIDHIYAEGIKNCSWSSCREGCTS-SLTKCHQLFVNYTRIPFSEWER-----N-----------------------------------
MG-KKKVPVEDLVVPPQDTRICGTICICQMTLVLSSVALVYLTVAIYMPSTRAFKSGIDPTPVMCTTTRAV---NKDNCEWGSCGEWCLSKTSGACIQIYVNLRSNGSNLIFQNCTNSANKTCYGIDQDRADKARCIN-DECKNLTGTFNCTAG
MG-RR--KDKPRVIPEQDARICRAICLCQLTMVLSCVSIVYLSVAIYSPSLKAFKSGFELDPVMCQTVDRQ---MPNNCPWASCGEWCLTKTSGFCPQIHSIVRRNGTDIQLNNCTRVTNTSCAMIDLSRLNKFNCNNGTACNNIRGVFNCSNG
----KRKTVTALKAGEDRAIL------LGLAMMVCSIMMYFLL-GI--TLLRSYMQSVWTEESQCTLLNAS-ITETFNCSF-SCGPDCWKLSQYPCLQVYVNLTSSGEKLLLYHTEETI-----KINQKCSYIPKCGKN---------FEESMS

----------------------------------------------------------------------------------------EGGGAVGGVEDDEDSTTMGKPRYDRSLREYDYVEDLD-ED----------FAED--DE-----A--
-------------------------------------------------------T--------------------------------GGRGNSTGI------------------------------------A--------------------
-------------------------------------------------------P----------------------------------LGS-------------------------------------------------------------
VCINITDAFECIFHDTDPPMKCSGRRGKITCIDIDGLFNCNRGTCERIRTPYNCDRRCVDIPTRNKNMILLTGDKVYLSQCERAIDVQ------------TNREIWH-EDRGDVMMASCYGIFNSTLGVEAVDCINGSVLEKDLLTDL-TNFT-
HCVNISELMLCHYKADGIVVDS-----EKDNMKLNGYFSCHNSRCTKIKSPFSCDRYCPDIVTSDVNVFLMQDDNIVTVKCERGLALNKANGNLPGVRLTTPHQFWE-DRNGSIIVSCLAVDKKM-NDVRTQDCVNGTLLKEIPLPQPTINFTS
-----------------PPVKRTDRY------------------ERALRSDYEYDN--------------------------------LGGGT--GLDIDLGAGRMEQLNFGDADGSNGYLIEDS-EDTRG-LSASGTLISDERRP-----F--
-------------------------------------------------------T--------------------------------D-----------------------------------------------------------------
-------------------------------------------------------P--------------------------------RDLDT-------------------------------------------------------------
QCLNITDAFECIFHNSDAPVKCSGRRGKINCMDISGLYSCSRGTCRKIRTPYNCDRRCVDIPTRNKNVVVLSGDKVYLSQCQNAINAE------------TLEEVWN-ESSENVAMTSCYFIRHTSDQVDAVDCINGSTLETNMLSDL-TNFT-
HCKNMSEFFLCHHKADGLTVNS-----QKDNTKLNGFFECHGVHCTKIKKPFSCDRYCSKITTTNVNTLIMHEDNLIAADCENAVAFNQARGSEHGVRI-EPFEFWK-EDDGNLLTNCATVTRESDNRITATDCINGTLLEHDTLPAPFMNFTQ
LVNVV-----------------------MENFRKYQHFSCYSDPE------------------GNQKSVILTK--LYSS------------------NVLFHSLFWPT-----CMMAGGVA------------------------IVAMVKLTQ

----------GLPKPFPTGLMGNDSEWYFIGAKLFPNVKGCGYPPMLNCSIFYRQYAII------GQNFSCYYSKVDP-GIVI------SDLDMWQVYMNLVYAMAIPIPSFIISVIYLTIAYFKIYNEDEVVL--------------V--G--
-----------------HTSTTSVPTPGDVEAVLLVNIKGCGYPPIVDCENFTREMGYE------GAKFPCHYSRVNG-SIVM------ANYNREAQVTTIIHFFAAPFVVTLATSVALCVMHCDCRCSPPPRHSSRG----------I--R--
------------------------IQWDVSDTKFFVNTEGCGYPPRVNCSDFAKNYGYS----NMGKIFPCYYSRTHP-ETVVAXRYNYXRYSWDENLRHLVLALVVPTVVFGVSLGVLCYWYCPPMGKTCGGPGRNLIDKYARKEE-------
YLSYLNIFATKPLDETRMVAPPEQDLIIANESRLLINLEGCVNTLREECKEFLHEYGKDGSDHNARARFPCYYAESNT-GIVV------SRFNLENTYKEFMIALLLPSILFVVSCLTLIFCQKTVVVGDDAKMRFKGTVGALSSMEKSASGN-
FLNIYEKSLQYPVDPTNIYVPAQRSLTIYNSSRLYINFEGCVNTLKGECKDFLATHGRDGDNQTAQSRYPCYYNKNNS-LLVV------ARFDLNKTRTELLIAIIVPSGLFVISLTTLVVITRSVQVGDDAKMRCRYCVDKQEVEGEDEGLVE
----------DEISELNEGLMGNRSMYYYVGARLFPNVKGCGYPPMLNCTIWLKRYTKI------GMKFPCYYSKVDP-SLVI------SDLDYWQNTLNLVYSMAIPIPSFIISVIYLTYAYFKIYNEDEETA--------------P--L--
------------------YSNFTSDMEQSGEATLLVNIKGCGYPPSVTCKNFNGYYGIE------GAIFPCFYSRKNK-TVVL------TSYNHDDQVAMIIHFFAVPFVITVISSIALCIMHCDCRCKKDRSHRRNR----------PQCR--
------------------------VNWDVSYTKFLINSEGCGYPPTTNCSIFARQYGFS----HIGEPFPCFYSRAYP-EVVI------GRYSWENNLYHLILSLIIPNVLFAISIGVLSYWYCPCCEKACNKSSRVYAEKFPTKEDKLLCH--
YLSHLHVSVATPVP---EIAPPDVDLTISNESKLMINLEGCVNTLMDECKEFLKDFGRDGSDHNARARFPCFYSPGKK-DVVV------ARFDLEVTYRQFVFASVVPSVLFVVSCSILIMCQTTVYVGDDAKMRFKGCVDTETVLNKNNVGAP
FWAIYENST-RSVDPEQRYLPNQANLTIYSWKKLFINLEGCVNTLRGECKDFVARYGNDGDNNTAQSRYQCYYNKDSNVEFVV------ARYDLDKVYRELLVSLIVPIVLFVISSISLCIITKSVKVGDDAKMRCVCAGDDSDNDGPFGPG--
YLSLLCERIQRINR--------------------------------------------------------------------------------------------------------------------------------------------
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TNTTNKTCYGIDQENAKKSKCIA-DECRNLTGTFNCSSG------------------------------VCINITDAFECIFHDTDPP
TKFNSISCPQVNTASLKKYNCNNGSECSVLSGLFNCSLG------------------------------HCVNISELMLCHYKADGIV
TNSANKTCYGIDQDRADKARCIN-DECKNLTGTFNCTAG------------------------------QCLNITDAFECIFHNSDAP
TRVTNTSCAMIDLSRLNKFNCNNGTACNNIRGVFNCSNG------------------------------HCKNMSEFFLCHHKADGLT
DD--NKTCQDINECEHPG-LCGPQGECLNTEGSFHCVCQQ-GFSISADGRTCEDIDECVNNT-VCDSHGFCDNTAGSFRCLCYQGFQA
KK-GTTGCTDVDECEIGAHNCDMHASCLNIPGSFKCSCREG---WIGNGIKCIDLDECSNGTHQCSINAQCVNTPGSYRCACSEG---
SDVDGVTCEDIDECALPTGGHICSYRCINIPGSFQCSCPSSGYRLAPNGRNCQDIDECVTGIHNCSINETCFNIQGGFRCLAFECPEN

RGTCERIRTPYNCDRRCVDIPTRNKNMILLTGDKVYLSQCERAIDVQ------------TNREIWHEDRG
NSRCTKIKSPFSCDRYCPDIVTSDVNVFLMQDDNIVTVKCERGLALNKANGNLPGVRLTTPHQFWEDRNG
RGTCRKIRTPYNCDRRCVDIPTRNKNVVVLSGDKVYLSQCQNAINAE------------TLEEVWNESSE
GVHCTKIKKPFSCDRYCSKITTTNVNTLIMHEDNLIAADCENAVAFNQARGSEHGVRI-EPFEFWKEDDG
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