
CLUSTAL W (1.83) multiple sequence alignment 
 
C._elegans           MVA------KKNILGGPPSNQLNDNSSLPPIGELVISV------------ 
Cat                  MGSSAMDTKKKKDVASPGESSGKKNPSQ-KRRSLRVHIPDLSSFAMPLLD 
Cattle               MGSAAMDTEKKKDVCSPGRSGGCMNSIQ-KRRSLRVHIPDLSSFAMPLLD 
Chicken              -------------------------------------------------- 
Chimpanzee           MKRF---------------------------------------------- 
Dog                  MGSAAMDTKKKKDVSSPGGSGGKKNPSQ-KRRSLRVHIPDLSSFAMPLLD 
Human                MGSAVMDTKKKKDVSSPGGSGGKKNASQ-KRRSLRVHIPDLSSFAMPLLD 
Mouse                -------------------------------------------------- 
Rat                  -------------------------------------------------- 
Western_Clawed_Frog  -------------------------------------------------- 
Zebrafish            -------------------------------------------------- 
                                                                        
 
C._elegans           ------------------------------DDEPTTAPPVTKPVKKGWIK 
Cat                  GDLESSEKHASRKVDSPCSSGSPSKGFFSRGPQHRPSSPVSAPVRP---- 
Cattle               GDLESSEKPPSRKVDSPFGSGSPSKGFFTRGPQPRPSSPVSAPVRP---- 
Chicken              -------------------------------------------------- 
Chimpanzee           GSLRSNKKHKDQN----------------RSTERRQSEP----------- 
Dog                  GDLESSEKHSSRKVDSPCSSGSPSKGFFSRGPQHRPSSPVSAPVRP---- 
Human                GDLEGSGKHSSRKVDSPFGPGSPSKGFFSRGPQPRPSSPMSAPVRP---- 
Mouse                -------------------------------------------------- 
Rat                  -------------------------------------------------- 
Western_Clawed_Frog  -------------------------------------------------- 
Zebrafish            -------------------------------------------------- 
                                                                        
 
C._elegans           TAKSKASGTLRRTLFGRSTK-------RRAKDAEAIHEAGEEEEDEEDYT 
Cat                  ----KASPGSPKTVFPFSYQESPPRSPRRMS-FSGIFRSSSKESS----- 
Cattle               ----KTSPGSPKTVFPFSYQESPPRSPRRMS-FSGIFRSSSKDSS----- 
Chicken              -------------------------------------------------- 
Chimpanzee           ---------------------------------HGL-------------- 
Dog                  ----KTSPGSPKTVFPFSYQESPPRSPRRMS-FSGIFRSSSKESS----- 
Human                ----KTSPGSPKTVFPFSYQESPPRSPRRMS-FSGIFRSSSKESS----- 
Mouse                -------------------------------------------------- 
Rat                  -------------------------------------------------- 
Western_Clawed_Frog  -------------------------------------------------- 
Zebrafish            -------------------------------------------------- 
                                                                        
 
C._elegans           QDNYDTVKSLPASGHYGKSR-------------------VGNTSHTKLQD 
Cat                  -PNSNPSTSPGGIRFFSRSRKTSGLSSSPSTPTQAAKQHPFPLESYKHEP 
Cattle               -PSSNPSTSPGGIRFFSRSRKTSGLSSSPSTPTQVAKQHTFPLESYKQEP 
Chicken              -------------------------------------------------- 
Chimpanzee           --------------------FASGLSSSPSTPTQVTKQHTFPLESYKHEP 
Dog                  -PNSNPSTSPGGIRFFSRSRKTSGLSSSPSTPTQVAKQHTFPLESYKHEP 
Human                -PNSNPATSPGGIRFFSRSRKTSGLSSSPSTPTQVTKQHTFPLESYKHEP 
Mouse                -------------------------------------------------- 
Rat                  -------------------------------------------------- 
Western_Clawed_Frog  -------------------------------------------------- 
Zebrafish            -------------------------------------------------- 
                                                                        
 
C._elegans           LADEMRLR-GGGPPKQGS-----------EPPIPKPPVIIFRVPRKHANS 
Cat                  ERLENRIYASTSPPDTGQRYCPSSFQSTAGPPSAS--------PTHHASS 
Cattle               ERLENRIYASSSPPDTGQRFSPSSFQSAARPPSAS--------PTHPSPS 
Chicken              -------------------------------------------------- 
Chimpanzee           ERLENRIYASSSPPDTGQRFCPSSFQSPTRPPLAS--------PTHYAPS 
Dog                  ERLENRIYASSSPPDTGQRYCPSSFQSAARPPSAS--------PTHYASP 
Human                ERLENRIYASSSPPDTGQRFCPSSFQSPTRPPLAS--------PTHYAPS 
Mouse                -------------------------------------------------- 
Rat                  -------------------------------------------------- 
Western_Clawed_Frog  -------------------------------------------------- 
Zebrafish            -------------------------------------------------- 
                                                                        



 
C._elegans           MSSLRVSP--GA-------------------------------------- 
Cat                  RT---VSPWAGP-------------------------------------- 
Cattle               KS---VS-LGLLGARPPGEALGCQASQPANLSWRSESLRYPDPGLHPPLP 
Chicken              -------------------------------------------------- 
Chimpanzee           KA---AA-LAAA-------------------------------------- 
Dog                  RT---VS-LAFS-------------------------------------- 
Human                KA---AA-LAAA-------------------------------------- 
Mouse                -------------------------------------------------- 
Rat                  -------------------------------------------------- 
Western_Clawed_Frog  -------------------------------------------------- 
Zebrafish            -------------------------------------------------- 
                                                                        
 
C._elegans           -------------------------------------------------- 
Cat                  -------------------------------------------------- 
Cattle               GTSPRPPHPYLAPHPSGPTPGRPRPHPRRLNLRGRASVGGGGKPRPCAPP 
Chicken              -------------------------------------------------- 
Chimpanzee           -------------------------------------------------- 
Dog                  -------------------------------------------------- 
Human                -------------------------------------------------- 
Mouse                -------------------------------------------------- 
Rat                  -------------------------------------------------- 
Western_Clawed_Frog  -------------------------------------------------- 
Zebrafish            -------------------------------------------------- 
                                                                        
 
C._elegans           ------------------------------IGPS------GVV------- 
Cat                  ------------------------------PGPL---------------- 
Cattle               LYRFPAQPLTPPLQSRTRPVRPAPAAVPRPCGPSVRASRPGPAPAAPPPR 
Chicken              -------------------------------------------------- 
Chimpanzee           ------------------------------LGPA---------------- 
Dog                  ------------------------------CGPG---------------- 
Human                ------------------------------LGPA---------------- 
Mouse                -------------------------------------------------- 
Rat                  -------------------------------------------------- 
Western_Clawed_Frog  -------------------------------------------------- 
Zebrafish            -------------------------------------------------- 
                                                                        
 
C._elegans           -------------------------------------------------- 
Cat                  -------------------------------------------------- 
Cattle               YRGPSARPLPRPRPCGSGPAPAAPPPYRGPAAPRGPAAPQSPRTPALRPR 
Chicken              -------------------------------------------------- 
Chimpanzee           -------------------------------------------------- 
Dog                  -------------------------------------------------- 
Human                -------------------------------------------------- 
Mouse                -------------------------------------------------- 
Rat                  -------------------------------------------------- 
Western_Clawed_Frog  -------------------------------------------------- 
Zebrafish            -------------------------------------------------- 
                                                                        
 
C._elegans           -------------------------------------------------- 
Cat                  -------------------------------------------------- 
Cattle               APPPARPGTSAAERMLIRVGPGREDSRVSSPEAAVPRRPPPVQPRRGPVR 
Chicken              -------------------------------------------------- 
Chimpanzee           -------------------------------------------------- 
Dog                  -------------------------------------------------- 
Human                -------------------------------------------------- 
Mouse                -------------------------------------------------- 
Rat                  -------------------------------------------------- 
Western_Clawed_Frog  -------------------------------------------------- 
Zebrafish            -------------------------------------------------- 
                                                                        
 



C._elegans           ---------------KAPLSD-P--------------------------- 
Cat                  ---------------LAGLIE----------------------------- 
Cattle               ETRGRRSASAVAAVPLGGVIELAPRGARSPALGTDGRSFCPYELYSAESK 
Chicken              ------------------MLE----------------------------- 
Chimpanzee           ---------------EAGMLE----------------------------- 
Dog                  ---------------LQAILN----------------------------- 
Human                ---------------EAGMLE----------------------------- 
Mouse                ------------------MLE----------------------------- 
Rat                  -------------------------------------------------- 
Western_Clawed_Frog  ------------------MLE----------------------------- 
Zebrafish            ------------------MLE----------------------------- 
                                                                        
 
C._elegans           --------NFDFY------------------------------------- 
Cat                  --------MVDF-------------------------------------- 
Cattle               SSNAIPLAGLAFQPNFVYRKRPAASVTTVYILPHTTTITAKPRSHPLSVP 
Chicken              --------KLEL-------------------------------------- 
Chimpanzee           --------KLEF-------------------------------------- 
Dog                  --------XIEY-------------------------------------- 
Human                --------KLEF-------------------------------------- 
Mouse                --------KLEF-------------------------------------- 
Rat                  -------------------------------------------------- 
Western_Clawed_Frog  --------KLEL-------------------------------------- 
Zebrafish            --------KLDI-------------------------------------- 
                                                                        
 
C._elegans           --TWHTSEADNHDAVYSLFMKAHKCYDLIPTSSKLVVFDTHLPVRKAFYA 
Cat                  ---S--ETEDSESGVYMRFMRSHKCYDIVPTSSKLVVFDTTLQVKKAFFA 
Cattle               PKALLCAPEDSESGVYMRFMRSHKCYDIVPTSSKLVVFDTTLQVKKAFFA 
Chicken              ---EDEALEESESDIYVRFMRSHKCYDIVPTSSKLVVFDTTLQVKKAFFA 
Chimpanzee           ---EDE-VEDSESGVYMRFMRSHKCYDIVPTSSKLVVFDTTLQVKKAFFA 
Dog                  ---WDXATEDSESGVYMRFMRSHKCYDIVPTSSKLVVFDTTLQVKKAFFA 
Human                ---EDEAVEDSESGVYMRFMRSHKCYDIVPTSSKLVVFDTTLQVKKAFFA 
Mouse                ---QEE-AEDSESGVYMRFMRSHKCYDIVPTSSKLVVFDTTLQVKKAFFA 
Rat                  ----------------MRFMRSHKCYDIVPTSSKLVVFDTTLQVKKAFFA 
Western_Clawed_Frog  ---EDEAVEESESDIYTRFMKSHKCYDIVPTSSKLVVFDTTLQVKKAFFA 
Zebrafish            ---EDEAVEHSESDIYMRFMKSHKCYDIVPTSSKLVVFDTTLQVKKAFFA 
                                       **::*****::*********** * *:***:* 
 
C._elegans           LVYNGVRAAPLWDTDNQRFTGMLTITDFIKILCKHYDKGDNSERIRALED 
Cat                  LVANGVRAAPLWESKKQSFVGMLTITDFINILHRYYKS--PMVQIYELEE 
Cattle               LVANGVRAAPLWESKKQSFVGMLTITDFINILHRYYKS--PMVQIYELEE 
Chicken              LVANGVRAAPLWESKKQSFVGMLTITDFINILHRYYKS--PMVQIYELEE 
Chimpanzee           LVANGVRAAPLWESKKQSFVGMLTITDFINILHRYYKS--PMVQIYELEE 
Dog                  LVANGVRAAPLWESKKQSFVGMLTITDFINILHRYYKS--PMVQIYELEE 
Human                LVANGVRAAPLWESKKQSFVGMLTITDFINILHRYYKS--PMVQIYELEE 
Mouse                LVANGVRAAPLWESKKQSFVGMLTITDFINILHRYYKS--PMVQIYELEE 
Rat                  LVANGVRAAPLWESKKQSFVGMLTITDFINILHRYYKS--PMVQIYELEE 
Western_Clawed_Frog  LVANGVRAAPLWETKNQSFVGMLTITDFINILHRYYKS--PMVQIYELEE 
Zebrafish            LVANGVRAAPLWETKKQSFVGMLTITDFINILHRYYRS--PMVQIYELEE 
                     ** *********::.:* *.*********:** ::* .     :*  **: 
 
C._elegans           QQISHWRDQFELDGTLRPFVYIDPNESLHRAVELLCESKVHRLPVLDRKT 
Cat                  HKIETWRELY-LQETFKPLVNISPDASLFDAVYSLIKNKIHRLPVIDPIS 
Cattle               HKIETWRELY-LQETFKPLVNISPDASLFDAVHSLIKNKIHRLPVIDPIS 
Chicken              HKIETWRELY-LQETFKPLVNISPDASLFDAVYSLIKNKIHRLPVIDPVS 
Chimpanzee           HKIETWRELY-LQETFKPLVNISPDASLFDAVYSLIKNKIHRLPVIDPIS 
Dog                  HKIETWRELY-LQETFKPLVNISPDASLFDAVYSLIKNKIHRLPVIDPIS 
Human                HKIETWRELY-LQETFKPLVNISPDASLFDAVYSLIKNKIHRLPVIDPIS 
Mouse                HKIETWRELY-LQETFKPLVNISPDASLFDAVYSLIKNKIHRLPVIDPIS 
Rat                  HKIETWRELY-LQETFKPLVNISPDASLFDAVYSLIKNKIHRLPVIDPIS 
Western_Clawed_Frog  HKIETWRELY-LQETFKPLVNIFPDASLFDAVYSLIKNKIHRLPVIDPVS 
Zebrafish            HKIETWRELY-LQETFKPLVNISPDASIFDAVYSLIKNKIHRLPVIDPVS 
                     ::*. **: : *: *::*:* * *: *:. **  * :.*:*****:*  : 
 
C._elegans           GNITYILTHKRIMKFLSLYMRDLPRPSFMSCTPRELGIGAWGDILCCHVD 



Cat                  GNALYILTHKRILKFLQLFMSDMPKPAFMKQNLDALGIGTYHNIAFIHPD 
Cattle               GNALYILTHKRILKFLQLFMSDMPKPAFMKQNLDALGIGTYHNIAFIHPD 
Chicken              GNALYILTHKRILKFLQLFMSEMPKPAFMKKNLDELGIGTYHNIAFIHPD 
Chimpanzee           GNALYILTHKRILKFLQLFMSDMPKPAFMKQNLDELGIGTYHNIAFIHPD 
Dog                  GNALYILTHKRILKFLQLFMSDMPKPAFMKQNLDALGIGTYHNIAFIHPD 
Human                GNALYILTHKRILKFLQLFMSDMPKPAFMKQNLDELGIGTYHNIAFIHPD 
Mouse                GNALYILTHKRILKFLQLFMSDMPKPAFMKQNLDELGIGTYHNIAFIHPD 
Rat                  GNALYILTHKRILKFLQLFMSDMPKPAFMKQNLDELGIGTYHNIAFIHPN 
Western_Clawed_Frog  GNALYILTHKRILKFLQLFVSEMPKPAFMKQNLEELGIGTYHNIAFIHPH 
Zebrafish            GNALYILTHKRILKFLQLFVCEMPKPAFMKQTLEELSIGTYNNIAFIHPD 
                     **  ********:***.*:: ::*:*:**. .   *.**:: :*   * . 
 
C._elegans           TPIHDALELFLKNRVSALPLIDENGRVVDIYAKFDVISLAAESSYDKLDC 
Cat                  TPIIKALNVFVERRVSALPVVDESGKVVDIYSKFDVINLAAEKTYNNLDI 
Cattle               TPIIKALNVFVERRVSALPVVDESGKVVDIYSKFDVINLAAEKTYNNLDI 
Chicken              TPIIKALNIFVERRISALPVVDESGKVVDIYSKFDVINLAAEKTYNNLDI 
Chimpanzee           TPIIKALNIFVERRISALPVVDESGKVVDIYSKFDVINLAAEKTYNNLDI 
Dog                  TPIIKALNVFVERRVSALPVVDESGKVVDIYSKFDVINLAAEKTYNNLDI 
Human                TPIIKALNIFVERRISALPVVDESGKVVDIYSKFDVINLAAEKTYNNLDI 
Mouse                TPIIKALNIFVERRISALPVVDESGKVVDIYSKFDVINLAAEKTYNNLDI 
Rat                  TPIIKALNIFVERRISALPVVDESGKVVDIYSKFDVINLAAEKTYNNLDI 
Western_Clawed_Frog  TPIIKALNIFVERRVSALPVVGESGKVVDIYSKFDVINLAAEKTYNNLDI 
Zebrafish            TPIIKALSVFVDRRVSALPVVDESGKVVDIYSKFDVINLAAEKTYNNLDI 
                     *** .**.:*:..*:****::.*.*:*****:*****.****.:*::**  
 
C._elegans           TVQEALQHRSEWFEGVQTCLETDSLFQVLEAIVKAEVHRLIVTDQDKKVV 
Cat                  TVTQALQHRSQYFEGVVKCSKLEILETIVDRIVRAEVHRLVVVNEADSIV 
Cattle               TVTQALQHRSQYFEGVVKCSKLEILETIVDRIVRAEVHRLVVVNEADSIV 
Chicken              TVTQALQHRSQYFEGVVKCSMLETLETIVDRIVKAEVHRLVVVNEADSIV 
Chimpanzee           TVTQALQHRSQYFEGVVKCNKLEILETIVDRIVRAEVHRLVVVNEADSIV 
Dog                  TVTQALQHRSQYFEGVVKCSKLEILETIVDRIVRAEVHRLVVVNEADSIV 
Human                TVTQALQHRSQYFEGVVKCNKLEILETIVDRIVRAEVHRLVVVNEADSIV 
Mouse                TVTQALQHRSQYFEGVVKCSKLETLETIVDRIVRAEVHRLVVVNEADSIV 
Rat                  TVTQALQHRSQYFEGVVKCSKLETLETIVDRIVRAEVHRLVVVNEADSIV 
Western_Clawed_Frog  TVTQALEHRSQYFEGVVKCSKPETLETIVDRIVKAEVHRLVVVDEADSIV 
Zebrafish            SVTQALMHRSQYFEGVMKCNRLETLETIVDRIVKAEVHRLVVVDENGSIV 
                     :* :** ***::**** .*   : *  ::: **:******:*.::  .:* 
 
C._elegans           GVVSLSDILKNLVLDPCQKPPPPPPQSQQAGGGGPPTRNASGTSTGGASS 
Cat                  GIISLSDILQALILTPAGA------------------------------- 
Cattle               GIISLSDILQALILTPAGA------------------------------- 
Chicken              GIISLSDILQALVLTPAGA------------------------------- 
Chimpanzee           GIISLSDILQALILTPAGA------------------------------- 
Dog                  GIISLSDILQALILTPAGA------------------------------- 
Human                GIISLSDILQALILTPAGA------------------------------- 
Mouse                GIISLSDILQALILTPAGA------------------------------- 
Rat                  GIISLSDILQALILTPAGA------------------------------- 
Western_Clawed_Frog  GIISLSDILQALVLSPAGA------------------------------- 
Zebrafish            GIVSLSDILQALVLNPAGMLG----------------------------- 
                     *::******: *:* *.                                  
 
C._elegans           SDSPPHSIPEGIEVEDDDDDDEEAPPPSIDCSTPGPSSAAT 
Cat                  ---------------------------------KQKETETE 
Cattle               ---------------------------------KQKQTEAE 
Chicken              ---------------------------------KQKENESE 
Chimpanzee           ---------------------------------KQKETETE 
Dog                  ---------------------------------KQKEAETE 
Human                ---------------------------------KQKETETE 
Mouse                ---------------------------------KQKETETE 
Rat                  ---------------------------------KQKETETE 
Western_Clawed_Frog  ---------------------------------KRKESEAE 
Zebrafish            ---------------------------------KDSEAEAE 
                                                         .  :  


