
 Section 1
1 5710 20 30 40(1) 
---------------------------------------------------------Beetle (1) 
MNEAAKKPAATDSVKSTQAKGKGKIQSVLSQTSSKEKAKEVKKVSPKAMTRESREYSSeaurchin (1) 
----MECNLGSEIGQKMRSAVKAKLLELGTGGSAGFIDDELPDYVMVMVANKRTKQQFly (1) 
-MNTQTGTGTSEVSKKLKAAIRAKLEELG-----VYVDDELPDYIMVMIANKKEKVQWorm (1) 
---------------------------------------------------------Pufferfish (1) 
------MEIGTEISKKIRTAIKGKLQEFG-----AYVDEELPDYIMVMVANKKNPQQZebrafish (1) 
------MEIGTEISRKIRGAIKGKLQELG-----AYVDEELPDYIMVMVANKKSQEQChicken (1) 
------MEIGTEISRKIRSAIKGKLQELG-----AYVDEELPDYIMVMVANKKSQDQDog (1) 
------MEIGTEISRKIRSAIKGKLQELG-----AYVDEELPDYIMVMVANKKSQDQCow (1) 
------MEIGTEISRKIRSAIKGKLQELG-----AYVDEELPDYIMVMVANKKSQDQHuman (1) 
------MEIGTEISRKIRSAIKGKLQELG-----AYVDEELPDYIMVMVANKKSQDQMonkey (1) 
------MEIGTEISRKIRSAIKGKLQELG-----AYVHEELPDYIMVMVANKKSQDQMouse (1) 
------MEIGTEISRKIRSAIKGKLQELG-----AYVDEELPDYIMVMVANKKSQDQRat (1) 
      MEIGTEISRKIRSAIKGKLQELG     AYVDEELPDYIMVMVANKKSQDQConsensus (1) 

 Section 2
58 11470 80 90 100(58) 
-------------ATFVDWLHIVLKKLKEVTVTNPDVYK------------------Beetle (1) 
TPFTVAMGGGSSRIQARDRPESVPVRGSVKSRLGAPAIKRKAEVE------------Seaurchin (58) 
MNAELNLFLGDQTDLFVTWLHEVLQKLQEVTLPTSSASSKKRKSRGQEKDKKGSKKDFly (54) 
MKDDLNLFIGKSTAKFVDWLFDLFDRLQNASNKQGETSKK-------E---------Worm (52) 
---------------------------------------------------------Pufferfish (1) 
MADDLSLFLGNNTIKFTVWLHGVLEKLRSVAVEPPSLG-------------------Zebrafish (47) 
MTEDLSLFLGNNTVRFTVWLHGVLDKLRSVTTEPSGTKS------------------Chicken (47) 
MTEDLSLFLGNNTIRFTVWLHGVLDKLRSVTTDPSSLKS------------------Dog (47) 
MTEDLSLFLGNNTIRFTVWLHGVLDKLRSVTTDPASLKS------------------Cow (47) 
MTEDLSLFLGNNTIRFTVWLHGVLDKLRSVTTEPSSLKS------------------Human (47) 
MTEDLSLFLGNNTIRFTVWLHGVLDKLRSVTTEPSSLKS------------------Monkey (47) 
MTEDLSLFLGNNTIRFTVWLHGVLDKLRSVTTEPSSLKS------------------Mouse (47) 
MTEDLSLFLGNNTIRFTVWLHGVLDKLRSVTTEPSSLKS------------------Rat (47) 
MTEDLSLFLGNNTIRFTVWLHGVLDKLRSVTTEPSSLKS                  Consensus (58) 

 Section 3
115 171120 130 140 150 160(115) 
--------------KPPKRKSDELPNVNVKKEKKEKKSGKKETKTEPEQSTESVFKSBeetle (27) 
-------------EKPRILTTMSTVVRVPIVTMKRSGPGSVIGQVIEGNDEDSDDDESeaurchin (103) 
KRPHRKSGDELSEPQPSSSDAMPIVSSITDVFAEELLEKAKKTMDIDLSAKDEILHKFly (111) 
------------EDKRKELEATAAAKEHEEKRRKEKEEHEKELQKEKEREKERQRERWorm (93) 
---------------------------------------------------------Pufferfish (1) 
---------------PSVVHSETSIPAENSRRGAEPR------ALAVSSSRSDKAEGZebrafish (85) 
-------------SEPNIFESNHSSSKSSSCVSDERRREDTLPPLAVSSTRSERTDSChicken (86) 
-------------SDTNIFDNNVSSNKSSFSRGDERRHEAAVPPLAVASTRPEKRDSDog (86) 
-------------SDTNLFDGNVPSNKSSFSRGDERRHEAAVPPLAVSSTRPEKRESCow (86) 
-------------SDTNIFDSNVPSNKSNFSRGDERRHEAAVPPLAIPSARPEKRDSHuman (86) 
-------------SDTNIFDSNVPSNKSNFSRGDERRHEAAVPPLAIPSTRPEKRDSMonkey (86) 
-------------PDASIFDSHVPSNKSSFSRGDERRHEAAVPPLAVSSSRPEKRDSMouse (86) 
-------------PDTSIFDSNVPSNKSSFSRGDERRHEAAIPPLAVSSSRPEKRDSRat (86) 
              D  IFDS   SNKS   RGDERR EA VPPLAV SSR EKRDSConsensus (115) 



 Section 4
172 228180 190 200 210(172) 
LTDDLPISANRLSEQRKIIIMKENKSNNSRKVMQDNFDIPLLSEVNMST--------Beetle (70) 
PVVKRMASTVKPRRRQPLPKTKQNSMALLKKAITQAQESTSVFPAAGQFS-------Seaurchin (147) 
KKNRKSIEDEDASANRALDVPAVSEIISTTIGVNRQKDLAELAEIQKKIHAAKKHLRFly (168) 
DREKRAEEEKRREEKR--KEIQRSKRRRTRSRSNTYSDEEEHVRARGEK--------Worm (138) 
---------------------------------------------------------Pufferfish (1) 
RVSSSAHENRASK--R-GSSERPSRLTSAVKPLMEAS-AEAVIDIKP----------Zebrafish (121) 
RVSTSSQEQRNTASRQSCEDGSASRLMSTVKPLRELSPSEAVIDIKPEP--------Chicken (130) 
RVSTSSQEQKTTNVRQTYDDGAATRLMSTVKPLREPAPSEDVIDIKPEP--------Dog (130) 
RVSTSSQEQKATNVRQTYDDGAATRLMSTVKPLRELAPSEDVIDIKPEP--------Cow (130) 
RVSTSSQESKTTNVRQTYDDGAATRLMSTVKPLREPAPSEDVIDIKPEP--------Human (130) 
RVSTSSQESKTTNVRQTYDDGAATRLMSTVKPLREPAPSEDVIDIKPEP--------Monkey (130) 
RVSTSSQEQKSTNVRHSYDDGASTRLMSTVKPLREPAPSEDVIDIKPEP--------Mouse (130) 
RVSTSSQEHKSTNVRHSYDDGASTRLMSTVKPLREPAPSEDVIDIKPEP--------Rat (130) 
RVSTSSQE K T  R T DDGAATRLMSTVKPLRE APSEDVIDIKPEP        Consensus (172) 

 Section 5
229 285240 250 260 270(229) 
------------EEELEDLEN--------------KIKSVKSRLGLLVESDEEEDCIBeetle (119) 
---------EPRRMIVRSASQ----------PGTMKIVARSIPADKEPYSKRQAAPKSeaurchin (197) 
QIGEIGDESDEYDEDLLNLSAREESVDQEPEEDPPKLEAPPRKAKSPIIFNRREKTPFly (225) 
-----------HDRHHHKDHR--------------RGRSHERKIITSTIVRQASASPWorm (185) 
---------------------------------------------------------Pufferfish (1) 
------------DLDDDLISY-----------DPVEHSLT---SGHSQALYSRSTAEZebrafish (164) 
--------DDLIDEDLNFVQE-----------NPLSRKKP---IVTVTYGSSRPTAEChicken (179) 
--------DDLIDEDLNFVQE-----------NPLSQKKP---TVTLTYGSSRPSIEDog (179) 
--------DDLIDEDLNFVQE-----------NPLSQKKT---TVTLTYGSSRPSIECow (179) 
--------DDLIDEDLNFVQE-----------NPLSQKKP---TVTLTYGSSRPSIEHuman (179) 
--------DDLIDEDLNFVQE-----------NPLSQKKP---TVTLTYGSSRPSIEMonkey (179) 
--------DDLIDEDLNFVQE-----------NPLSQKKP---TVTLTYGSSRPSIEMouse (179) 
--------DDLIDEDLNFVQE-----------NSLSQKKP---TVTLTYGSSRPSIERat (179) 
        DDLIDEDLNFVQE           NPLS KKP   TVTLTYGSSRPS EConsensus (229) 

 Section 6
286 342300 310 320 330(286) 
KLKPEPDELLPTENENKGESKVESTTTAAPQPPKRTEHSRITFNEEHETRRKS----Beetle (150) 
TMFTAAVRATNQAEVTPMPSTKASVSVRPLGLMSRSRFKEANERNFDAHTYQRVEKKSeaurchin (235) 
EKRPEAEPEIDSRQEEAEEKSPKKDSSADKAKEDRSERRSVHDRLGSKAQTPADRSQFly (282) 
DKKLHSTVTVKRNIRPTGDQNIKGRGTMFLRAMNEASVSAGYGS--SS---------Worm (217) 
---MVAHVGLPVGPQR---KS------------TDPVTA------------------Pufferfish (1) 
RQRPAVESSRRTADTY---RS------------SDISRG------------------Zebrafish (195) 
IYRPPASRSADGSLQVHRLPQ--Q-GNLQGNRQLDTQSCRSLETVQLCNPEAFG---Chicken (214) 
IYRPPASRNADSGAHLNRLQFQQQQNSIHAAKQPDIQNSRVYETGRLCEPEVLN---Dog (214) 
IYRPPATRNTDSGAHLNRLQFQQQQNSIHAAKQLDIQSSRVYETGRLCEPEVLN---Cow (214) 
IYRPPASRNADSGVHLNRLQFQQQQNSIHAAKQLDMQSSWVYETGRLCEPEVLN---Human (214) 
IYRPPASRNADSGVHLNRLQFQQQQNSIHAAKQLDMQNSWVYETGRLCEPEVLN---Monkey (214) 
IYRPPASRNADTGTHLNRLQLHPQQSSAHAAKQLDVQSSQVSEAGRLCEPPVLS---Mouse (214) 
IYRPPASRNADTGTHLNRPQLQQQQSSTHTAKQLDGQSSQVYEAGRLCEPEVLG---Rat (214) 
IYRPPASR  DSG  L R Q   Q  S   AKQ D Q S VYE   LC P       Consensus (286) 



 Section 7
343 399350 360 370 380(343) 
-ILDRLGKRRSGDNEEAASSKRNRIDLSDFRKEDSSKTRSDRREK--RFRRDDKSKEBeetle (203) 
AEEEEEEEEVEAKELEEEVEEEREDEQEQEDVAENVEEDDDVEEREIELERATADSPSeaurchin (292) 
RNQKELYVPTHRRRSEPEATKERSQRERTRERRSSRDTSRDTNRN--QRQRRSPSPEFly (339) 
-KRSETHHEDDMSDVEALPSKPASTKSPKKSIRDRMSRISKTSEP--PIEEDDAVVLWorm (263) 
---NTPHMVILVLFLK---QQEELSRKRKAPVASSVVRVSRTLDE--DSDDLDEDDAPufferfish (22) 
---QDRSERGYRSSAE---SSRDLSRKRKAPVASSVVRVHRGHER--GLEIEDLEEEZebrafish (219) 
-SLAESYRPTSKLSADKVGSEEEGSRKRRLPIVSSVVKVKKFCND--GEEEEEEDDYChicken (265) 
-SLEDTYSPFFRNNSEKMSIEEENFRKRKLPVVSSVVKVKKFNHD--GEEEEEDDDCDog (268) 
-SLEETYSPFFRSNAEKMSIEEENFRKRKLPVVSSVVKVKKFSHD--GEEEEEDDDCCow (268) 
-SLEETYSPFFRNNSEKMSMEDENFRKRKLPVVSSVVKVKKFNHD--GEEEEEDDDYHuman (268) 
-SLEETYSPFFRNNSEKMSMEDENFRKRKLPVVSSVVKVKKFNHD--GEEEEEDDDYMonkey (268) 
-SVEDTYSPFFRNNLDKMSIEDENFRKRKLPVVSSVVKVKRFSHD--GEEEEEDEDYMouse (268) 
-SVEDTYSPFFRNNLDKMNIEEENFRKRKLPVVSSVVKVKRFSHD--GEEEEEDEDYRat (268) 
 SLEETY P FR NSEKMS EEE  RKRKLPVVSSVVKVKKF  D  GEEEEEDDD Consensus (343) 

 Section 8
400 456410 420 430 440(400) 
GVLSRVGVMSKVSVPVKAPEEP--EEPFKNREVPSVVKIKPRVIPPDAPQANKNLLLBeetle (257) 
GESVEDEDDQRQIIKIIEADEAEP-------------VVVVEPDEGDVKVVELIEEDSeaurchin (349) 
APSTKQRIVSQVIVAVNKPPEPSDDEDMAEKPVNSVIKVKPRPNVSPRRQACKNLLLFly (394) 
EDFAQTGGGPQMILKLSGGRE-------------AIKKTRIQDRIVVDDGLRRGLLKWorm (317) 
G-YGGRGVSSRVSLPS-KPER--------------------KPTLPPAKQANRNLILPufferfish (71) 
EEDEDYGLASKVSLPS-KPER--------------------KPTLPPAKQANKNLILZebrafish (268) 
G-LRTGSISSSVSVPA-KPER--------------------RPSLPPSKQVNKNLILChicken (319) 
G-SRTGSISSSVSVPA-KPER--------------------RPSLPPSKQANKNLILDog (322) 
G-SRTGSISSSVSVPA-KPER--------------------RPSLPPSKQANKNLILCow (322) 
G-SRTGSISSSVSVPA-KPER--------------------RPSLPPSKQANKNLILHuman (322) 
G-SRTGSISSSVSVPA-KPER--------------------RPSLPPSKQANKNLILMonkey (322) 
G-TRIGSLSSSVSVPA-KPER--------------------RPSLPPSKQANKNLILMouse (322) 
G-TRVGSLSSSVSVPA-KPER--------------------RPSLPPSKQANKNLILRat (322) 
G SR GSISSSVSVPA KPER                    RPSLPPSKQANKNLILConsensus (400) 

 Section 9
457 513470 480 490 500(457) 
KAVAEAQKSIAQAPKPDALY---TKKYKEKRKDEPSSGKKLPEVEKNK---------Beetle (312) 
EREMEIQEPVYDTRNTTIVRPLQYDRLTTVQKRERPSQPQPQYQFSPP---------Seaurchin (393) 
RAVADAQRSTILAKTSTQKE---DEDVGKIISSLGKRKSEDKNDQIRKRNRERKRRKFly (451) 
RKIETASGASAGAATSEEPKSKHDRIIFDITPSRDSTPTDDSPTMQKWN--------Worm (361) 
KAISEAQDSITKTTSFSSIP---QRQTVPVAPRTRPTHRDEMGAAIQL---------Pufferfish (106) 
KAISEAQESINKTTSQYTVP---QRQTVPVAPRTRSASDEMSNAAIRL---------Zebrafish (304) 
KAISEAQESVTKTTNYSAVP---QKQTVPVAPRTRISP-EESHLEVIH---------Chicken (354) 
KAISEAQESVTKTTNYSTVS---QKQTLPVAPRTRTSQ-EELLAEMRL---------Dog (357) 
KAISEAQESVTKTTNYSTVS---QKQTLPVAPRTRTSQ-EDLLAEVAQ---------Cow (357) 
KAISEAQESVTKTTNYSTVP---QKQTLPVAPRTRTSQ-EELLAEVVQ---------Human (357) 
KAISEAQESVTKTTNYSTVP---QKQTLPVAPRTRTSQ-EELLAEVVQ---------Monkey (357) 
KAISEAQESVTKTTNYSAVP---QKQTLPVAPRTRTSQ-EELLAEMVQ---------Mouse (357) 
KAISEAQESVTKTTNYPAVP---QKQTLPVAPRTRTSQ-EEVLAEMVQ---------Rat (357) 
KAISEAQESVTKTTNYS VP   QKQTLPVAPRTRTSQ EEL AEV           Consensus (457) 



 Section 10
514 570520 530 540 550 560(514) 
----IKKFLAVSDDDSKRDETEEYIPTPIKRVQES----------------------Beetle (357) 
---APEDSNPRFIVTMEGKKRKPPLRQDTRGVRN-----------------------Seaurchin (441) 
RSAQGNELFRRTTRELVVNVTQRDGKRERRSNERRAEIKVVEEEYTPSLMTEGVETYFly (505) 
--GQIEIGDDSEESEDDEEAEIDAFVAEARGIAR-----------------------Worm (410) 
----VQEHLHSLAPQAYAPATLP----------------------------------Pufferfish (151) 
----VQEHLHALTPQDTLHNTQSRGLASRLQLEV-----------------------Zebrafish (349) 
----LQSRLPALCSQLQVEEPKEQAVEGIQGAEQ-----------------------Chicken (398) 
----PKSHLLFLTPEMYN---------------------------------------Dog (401) 
----GHGRVPRISSPVKEEEAQGGSVDERQGTQQ-----------------------Cow (401) 
----GQSRTPRISPPIKEEETKGDSVEKNQGTQQ-----------------------Human (401) 
----GQSRTPRISPPIKEEETKGDSVEKNQGTQQ-----------------------Monkey (401) 
----GQNRAPRISPPVKEEEAKGDNTGKSQGTQQ-----------------------Mouse (401) 
----GQNRAPRISPPVKEEEAKGDNAEKIEGTQQ-----------------------Rat (401) 
     Q   PRISP V  EE          G  Q                       Consensus (514) 

 Section 11
571 627580 590 600 610(571) 
---------------------------------------------------------Beetle (388) 
---------------------------------------------------------Seaurchin (472) 
VPQLLTNVDELDLHISSHDEPSPNSGALKTQFVVTLNGDKALGGKNVKGGASRKRPSFly (562) 
---------------------------------------------------------Worm (442) 
---------------------------------------------------------Pufferfish (170) 
---------------------------------------------------------Zebrafish (379) 
---------------------------------------------------------Chicken (428) 
---------------------------------------------------------Dog (415) 
---------------------------------------------------------Cow (431) 
---------------------------------------------------------Human (431) 
---------------------------------------------------------Monkey (431) 
---------------------------------------------------------Mouse (431) 
---------------------------------------------------------Rat (431) 
                                                         Consensus (571) 

 Section 12
628 684640 650 660 670(628) 
-----TTKYIPTSKTNDSDDSSVE---------------------------------Beetle (388) 
-QVPAMPTGSQYNPTPISRLDPNQ---------------------------------Seaurchin (472) 
NSRKRSTSPVSTPQVSSSNIEPTSTTVDKRRRSNRDRSFSPSPRQSSGSPSLPTTRSFly (619) 
-----RESFRDEEDELPPTHQLSG---------------------------------Worm (442) 
---------------------------------------------------------Pufferfish (170) 
---PEEDSR-EPHEYELQVLEAAR-----------------------------LKALZebrafish (379) 
---KELSSRLQVDPVIEDTLQVTQDYYDGES----------------------MVHTChicken (428) 
-------------PMFLPQTRDS------EG--------------------------Dog (415) 
---RQLLSRLQIDPVMAETLQIS----------------------------------Cow (431) 
---RQLLSRLQIDPVMAETLQMSQDYYDMES----------------------MVHAHuman (431) 
---RQLLSRLQIDPVMAETLQMSQDYYDMES----------------------MVHAMonkey (431) 
---RQLLSRLQIDPVMVETMEMSQDYYDMES----------------------MVHAMouse (431) 
---RQLLSRLQIDPVTVDTMELSQDYYDMES----------------------MVHARat (431) 
   R L SRLQ DPV   TL MS                                  Consensus (628) 



 Section 13
685 741690 700 710 720 730(685) 
-----------------------------------------------------NGK-Beetle (407) 
---------------------------------------------------------Seaurchin (495) 
INRNEVRRQPQEIKKIIIKNDTDEDDEMHGSPKKRSPNKRQPAAANGHKDNKDKGKIFly (676) 
-----------------------------------------------------GP--Worm (461) 
---------------------------------------------------------Pufferfish (170) 
DTRSFIMRQPEVEQPPPIRSRLSAVNQNENA--PTTSRMVQ---------ARERAE-Zebrafish (403) 
DTRSFILKKPKLSEEIAAQ-NQQLGKRATEAMRVLSGRLIQ---------TRDQIAQChicken (460) 
---------------------------------------------------------Dog (427) 
---------------------------------------------------------Cow (451) 
DTRSFILKKPKLSEEVVVAPNQESGMKTADSLRVLSGHLMQ---------TRDLVQ-Human (463) 
DTRSFILKKPKLSEEIVVAPNQESGMKTADSLRVLSGHLMQ---------TRDLVQ-Monkey (463) 
DTRSFILKKPKLSEEIVVTPNQDSGMKTADALRVLSGHLMQ---------TRDLVQ-Mouse (463) 
DTRSFILKKPKLSEEIVVTPNQDSGMKTADALRVLSGHLMQ---------TRDLVQ-Rat (463) 
  R  I K P                    A    S    Q          RD    Consensus (685) 

 Section 14
742 798750 760 770 780(742) 
----VKQQFIVTLDGIERTKYKDLANEE--------------PK-PSVKSRLDKKKSBeetle (410) 
--RFLLSRYEPSEEMEMDSLEEKSFEYEPTQPMQYQQVVFKERSSLFEKELPMKRVGSeaurchin (495) 
EEGSTTPPLPAKPKARAEKKASSKEKSVRSNSAETSSAAKSVSASTSVSTTTKAKHTFly (733) 
---YAYHHSTAAPTYIPTPLSVLSEQ-------------------------------Worm (463) 
---------------------------------------------------------Pufferfish (170) 
AVGGSSPKFIVTLDGVPSPLANRTDQEMETEDELNTTADLPENNNNNNTTTTTSKPAZebrafish (448) 
PEKPASPKFIVTLDGVPSPPGYLSDQEEEDMYITEGLKPIPQNICAGKGLKG-LRAQChicken (507) 
-----------------------------------------VAG-------------Dog (427) 
-------------------------------------------Q-------------Cow (451) 
PDKPASPKFIVTLDGVPSPPGYMSDQEE--DMCFEGMKPVNQTAASNKGLRGLLHPQHuman (510) 
PDKPASPKFIVTLDGVPSPPGYMSDQEE--DMCFEGMKPVNQTAASNKGLRGLLHPQMonkey (510) 
PDKPASPKFIVTLDGVPSPPGYMSDQEE--EMCFEGMKPVNQTSASNKGLRGLLHPQMouse (510) 
PDKPASPKFIVTLDGVPSPPGYMSDQEE--EMCFEGMKPVNQTSASNKGLRGLLHPQRat (510) 
    ASPKFIVTLDGVPSP G  SDQEE                             Consensus (742) 

 Section 15
799 855810 820 830 840(799) 
PSPIIFDKVENTIKGKPN--------------------------------IPDKLPLBeetle (448) 
PTEHQLVKDSLYSPPQPQ------------------------VAPVTFTLQESDEEHSeaurchin (550) 
PIRFTLKSEDEPSASKKRRSGSPDRDVAAPERRRVSIRNPEDRKYDNLPALSAVSVDFly (790) 
---------------------------------------------------QNQMGGWorm (486) 
--------QTRDPEDVMD---------------------------------TEIMDDPufferfish (170) 
-VHLRLGADLRNACDDEV---------------------------------EEMDIEZebrafish (505) 
QMQIVTRQLDS-----SD---------------------------------VEMEQLChicken (563) 
---------------------------------------------------SEPVDGDog (430) 
---------------------------------------------------AEMSELCow (452) 
QLHLLSRQLEDPNGSFSN---------------------------------AEMSELHuman (565) 
QLHLLSRQLEDPNGSFSN---------------------------------AEMSELMonkey (565) 
QLHLLSRQLEDPDGSFSN---------------------------------AEMTDLMouse (565) 
QLHLLSRQLEDPDGSFSN---------------------------------AEMTDLRat (565) 
 L L     E                                         AEM DLConsensus (799) 



 Section 16
856 912870 880 890 900(856) 
IHASPAVKNKERCKYWPSCRQGDKCEFVHPTTTCEKFPHCKFGDKCLFLHPTCKFGSBeetle (473) 
GHAEMEEKVNERCKFWPACKNGSECNFFHPSTPCRTFPNCKFGDKCLFIHPNCKFDASeaurchin (583) 
STVLKVNKPKERCKYHPNCTK-QFCEYYHPTAPCKSFPNCKFADKCMYSHPKCKFDMFly (847) 
GAAKEDHHVKERCIFWPKCTKGDTCAFMHPTTNCKNFPNCTFGIRCLFIHPPCRFDRWorm (492) 
AVPSKKQKVVERCKFWPVCKSGDECLYHHPTTQCKTFPNCKFGDKCLFVHPNCKYDAPufferfish (186) 
AVQAKRQKLPERCKFWPTCKSGDECLYHHPNTQCKVFPNCKFADKCLFIHPNCKFDAZebrafish (528) 
NVLQKQEKVLERCKYWPACKNGDECVYHHPTQPCKVFPNCKFADKCLFIHPNCKYDAChicken (582) 
AVVQKPEKLLERCKYWPACKNGDECAYHHPVSPCKAFPNCKFAEKCLFVHPNCKYDADog (436) 
SVAQKPEKLLERCKYWPACKNGDECAYHHPVSPCKAFPNCKFAEKCLFVHPNCKYDACow (458) 
SVAQKPEKLLERCKYWPACKNGDECAYHHPISPCKAFPNCKFAEKCLFVHPNCKYDAHuman (589) 
SVAQKPEKLLERCKYWPACKNGDECAYHHPISPCKAFPNCKFAEKCLFVHPNCKYDAMonkey (589) 
SVAQKPEKLLERCKYWPACKNGDECVYHHPISPCKAFPNCKFAEKCLFVHPNCKYDTMouse (589) 
SVAQKPEKLLERCKYWPACKNGDECVYHHPISPCKAFPNCKFAEKCLFVHPNCKYDARat (589) 
SVAQK EKLLERCKYWPACKNGDEC YHHP SPCKAFPNCKFADKCLFVHPNCKYDAConsensus (856) 

 Section 17
913 969920 930 940 950(913) 
SCTRRGCVYSHAAKGTGPS--------------------------------------Beetle (530) 
TCMNPTCPYTHATRTKPAPIIIQAPPIR-----------------------------Seaurchin (640) 
ACMSIDCNYAHGGQRDLSHV-----------------------------------QLFly (903) 
FCTKKHCPFTHHGTGGQQPGGAQLTSEFKNPLTSSRMLTVPSPFIAATAAAVEELPKWorm (549) 
RCSKPDCPFTHVSRRSSAAA-----------------------------------LPPufferfish (243) 
KCTKADCPFTHVSRRLNSN-------------------------------------PZebrafish (585) 
KCTKPDCPYTHASRRNPLPS-----------------------------------PKChicken (639) 
KCTKPDCPFTHMSRRIPVLP-----------------------------------PKDog (493) 
KCTKPDCPFTHMSRRTPGLP-----------------------------------PKCow (515) 
KCTKPDCPFTHVSRRIPVLS-----------------------------------PKHuman (646) 
KCTKPDCPFTHVSRRIPVLS-----------------------------------PKMonkey (646) 
KCTKADCPFTHMSRRASILT-----------------------------------PKMouse (646) 
KCTKADCPFTHMSRRGPVLT-----------------------------------PKRat (646) 
KCTKPDCPFTHMSRR P                                      PKConsensus (913) 

 Section 18
970 1026980 990 1000 1010(970) 
---------------------------------------------------------Beetle (549) 
AFP------------------------------------------------------Seaurchin (668) 
AAPPLSSHVIPVQNYKSI--------------------------------------SFly (925) 
PAARGALGSLAEKLAASIKKKPAPGAESEKKEEKSDENESKAEEPKAEVAPVQPKPLWorm (606) 
R--------------------------------------------------------Pufferfish (265) 
---------------------------------------------------------Zebrafish (605) 
PVP-----------------------------------------------------LChicken (661) 
P--------------------------------------------------------Dog (515) 
P-------------------------------------------------------VCow (537) 
PA------------------------------------------------------VHuman (668) 
PA------------------------------------------------------VMonkey (668) 
P-------------------------------------------------------VMouse (668) 
PA------------------------------------------------------VRat (668) 
P                                                       VConsensus (970) 



 Section 19
1027 10831040 1050 1060 1070(1027) 
-PVKLAGPVQTCKFFPNCTNVNCAFYHPKPCKFGKYCKNQADCTFSHTFVPN--K--Beetle (549) 
TFKQTAANKTVCKFYPNCGNTKCPFIHPAPKLDTCNP--------------------Seaurchin (671) 
APVTSTTATTMCKYYPNCSKLGCTFYHPKPCRFGKNCVNKLECIFYHPEMQS-----Fly (944) 
PDIAPLHSMVLCRYAGACRNPICHFKHPKECRFGANCR-NPSCYFYHKPAGAAPTPVWorm (663) 
PAAQPAKATNVCRFFPECKKVDCQFYHPKACRFAAMCK-RAGCTFYHPTTSVPPR--Pufferfish (266) 
TRAAPALTSTVCRFFPECKKVDCPFYHPKPCRFATQCK-RADCTFYHPAVAVPPR--Zebrafish (605) 
PTQSVSSSSPLCKFFPACKKMECPFYHPKHCRFNTQCT-RPDCTFYHPTIAVPPR--Chicken (665) 
---APPSSSQLCRYFPACKKMECPFYHPKHCRFNTQCT-RPDCTFYHPTITVPPR--Dog (516) 
TAPAPPSSSQLCRYFPACKKMECPFYHPKHCRFNTQCT-RPDCAFYHPTITVPPR--Cow (539) 
APPAPPSSSQLCRYFPACKKMECPFYHPKHCRFNTQCT-RPDCTFYHPTINVPPR--Human (671) 
APPAPPSSSQLCRYFPACKKMECPFYHPKHCRFNTQCT-RPDCTFYHPTINVPPR--Monkey (671) 
SSPAPSSNGQLCRYFPACKKMECPFYHPKHCRFNTQCT-RPDCTFYHPTITVPPR--Mouse (670) 
SSPAPSSNGQFCRYFPACKKMECPFYHPKHCRFNTQCT-RPDCTFYHPTITVPPR--Rat (671) 
   APASSSQLCRYFPACKKMECPFYHPKHCRFNTQCT RPDCTFYHPTI VPPR  Consensus (1027) 

 Section 20
1084 11061090(1084) 
-----------SSLTWRSK----Beetle (601) 
-----------------------Seaurchin (708) 
------------KFKWVASLG--Fly (996) 
AAPIAAESAGAAKYKWTSATAN-Worm (719) 
-----------HALKWTKAQSR-Pufferfish (320) 
-----------SALKWTKTQSS-Zebrafish (659) 
-----------HALKWTRTQTSEChicken (719) 
-----------HALKWIRPQTR-Dog (567) 
-----------HALKWIRPQTSDCow (593) 
-----------HALKWIRPQTSEHuman (725) 
-----------HALKWIRPQTSEMonkey (725) 
-----------HALKWIRPQSSEMouse (724) 
-----------HALKWIRPQTSERat (725) 
           HALKWIR QTS Consensus (1084) 



 Section 1
1 5710 20 30 40(1) 
---------------------------MEETQPPPQPK------LPLCDSLMIWLQTHook1-HS (1) 
-----------------------------MFSVESLER------AELCESLLTWIQTHook3-HS (1) 
---------------------------------MSVDK------AELCGSLLTWLQTHook2 HS (1) 
MLDLTNKESESSDNGNSKYEDSIDGREVGTSKPFKEERSLEDLQADLADMAVWMEGLZYG-12a (1) 
                           M  S P SLEK      AELCDSLLTWLQTConsensus (1) 

 Section 2
58 11470 80 90 100(58) 
FNTASPCQDVKQLTSGVAMAQVLHQIDAAWFNESWLSRIKEDVGDNWRIKASNVKKVHook1-HS (25) 
FNVDAPCQTVEDLTNGVVMAQVLQKIDPAYFDENWLNRIKTEVGDNWRLKISNLKKIHook3-HS (23) 
FHVPSPCASPQDLSSGLAVAYVLNQIDPSWFNEAWLQGISEDPGPNWKLKVSNLKMVHook2 HS (19) 
DATKLPLNDPQLLCNGRAFSEVLHNVDKNFFTDGWLETMPENRTTNIMVFRSCTRKLZYG-12a (58) 
FNV SPCQDVQDLTSGVAMAQVLHQIDPAWFNEAWLNRIKEDVGDNWRLKISNLKKVConsensus (58) 

 Section 3
115 171120 130 140 150 160(115) 
LQGIMSYYHEFLGQQISEALIPDLNQIT-----ECSDPVELGRLLQLILGCAINCEKHook1-HS (82) 
LKGILDYNHEILGQQINDFTLPDVNLIG-----EHSDAAELGRMLQLILGCAVNCEQHook3-HS (80) 
LRSLVEYSQDVLAHPVSEEHLPDVSLIG-----EFSDPAELGKLLQLVLGCAISCEKHook2 HS (76) 
WRKMFDYVNHINRTVVSSRWTDIHERIDGIYESDLPAMVNLGMAVVTLAHIGKNAKRZYG-12a (115) 
LRGILDY HEILGQQISE  LPDVNLIG     E SDPVELGRLLQLILGCAINCEKConsensus (115) 

 Section 4
172 228180 190 200 210(172) 
KQEHIQNIMTLEESVQHVVMTAIQELMSKEIL------SSPPNDAVGELEQQLKRALHook1-HS (134) 
KQEYIQAIMMMEESVQHVVMTAIQELMSKESP------VSAGNDAYVDLDRQLKKTTHook3-HS (132) 
KQDHIQRIMTLEESVQHVVMEAIQELMTKDTP------DSLSPETYGNFDSQSRR-YHook2 HS (128) 
FVDYSKALTSTHKSMMSNVAKMVTTVIDEMPENPCFHEISELHGSQSELNSLSESSGZYG-12a (172) 
KQDHIQAIMTLEESVQHVVMTAIQELMSKESP      IS  NDAYGELDSQSKRS Consensus (172) 

 Section 5
229 285240 250 260 270(229) 
EELQEALAEK-EELRQRCEELDMQVTTLQDEKNSLVSENEMMNEKLDQLDGSFDDPNHook1-HS (185) 
EELNEALSAK-EEIAQRCHELDMQVAALQEEKSSLLAENQVLMERLNQSD-SIEDPNHook3-HS (183) 
YFLSEEAEEG-DELQQRCLDLERQLMLLSEEKQSLAQENAGLRERMGRPE-GEGTPGHook2 HS (178) 
KLNGNGSSERRSNADQILVDAELEIERLRTETENQRKEIERLTKSFETAQHDMSSNSZYG-12a (229) 
EELNEALSEK EEL QRCLDLDMQV  LQEEKNSLLAENEML ERLDQAD SIDDPNConsensus (229) 

 Section 6
286 342300 310 320 330(286) 
T-----VVAKKYFHAQLQLEQLQEENFRLEAAKDDYRVHCEELEKQLIEFQHRNDELHook1-HS (241) 
S-----PAGRRHLQLQTQLEQLQEETFRLEAAKDDYRIRCEELEKEISELRQQNDELHook3-HS (238) 
------LTAKKLLLLQSQLEQLQEENFRLESGREDERLRCAELEREVAELQHRNQALHook2 HS (233) 
ESGDISILEKQNEELRQKRRELEEKNLELDAAVDQFKGIVFELTNENDVLRRSDKERZYG-12a (286) 
S     ILAKKHL LQSQLEQLQEENFRLEAAKDDYRIRCEELEKEIAELRHRNDELConsensus (286) 

 Section 7
343 399350 360 370 380(343) 
TSLAEETRALKDEIDVLRATSDKANKLESTVEIYRQKLQDLNDLRKQVKTLQETNMMHook1-HS (293) 
TTLADEAQSLKDEIDVLRHSSDKVSKLEGQVESYKKKLEDLGDLRRQVKLLEEKNTMHook3-HS (290) 
TSLAQEAQALKDEMDELRQSSERAGQLEATLTSCRRRLGELRELRRQVRQLEERNAGHook2 HS (284) 
QRLQTVLDAAQSDLDEWKTVAN---QYQKEAELSKQQDKEIKELLSQNKALKSRLDHZYG-12a (343) 
TSLADEAQALKDEIDVLR SSDKA QLEATVESYKQKL DLKDLRRQVK LEERN MConsensus (343) 



 Section 8
400 456410 420 430 440(400) 
YMHNTVSLEEELKKANAARTQLETYKRQVQDLHVKLSSESKRADTLAFEMKRLEEKHHook1-HS (350) 
YMQNTVSLEEELRKANAARSQLETYKRQVVELQNRLSEESKKADKLDFEYKRLKEKVHook3-HS (347) 
HAERTRQLEDELRRAGSLRAQLEAQRRQVQELQGQLQEEAMKAEKWLFECRNLEEKYHook2 HS (341) 
HVKSATLEDANKNGIAQLRTQVGGLTALNTELKASLDSKKRCVEQLEIQLIQHKEKVZYG-12a (397) 
HM NTVSLEEELRKANALRTQLETYKRQVQELQAKLSSESKKADKLDFELKRLKEKVConsensus (400) 

 Section 9
457 513470 480 490 500(457) 
EALLKEKERLIEQRDTLKETNEELRCSQVQQDHLNQTDASATKS---YENLAAEIMPHook1-HS (407) 
DSLQKEKDRLRTERDSLKETIEELRCVQAQEGQLTTQGLMPLGSQESSDSLAAEIVTHook3-HS (404) 
ESVTKEKERLLAERDSLREANEELRCAQLQPRGLTQADPSLDPTSTPVDNLAAEILPHook2 HS (398) 
KELEDRKDELIEERNRLENQLIFKEAVTPRSLHESMFEAGNLSF------------EZYG-12a (454) 
ESL KEKDRLIEERDSLKETNEELRCVQLQ  HLTQ DAS L S    DNLAAEILPConsensus (457) 

 Section 10
514 570520 530 540 550 560(514) 
VEYREVFIRLQHENKMLRLQQEGSENERIEELQEQLEQKHRKMNELETEQRLSKERIHook1-HS (461) 
PEIREKLIRLQHENKMLKLNQEGSDNEKIALLQSLLDDANLRKNELETENRLVNQRLHook3-HS (461) 
AELRETLLRLQLENKRLCR-QEAADRERQEELQRHLEDANRARHGLETQHRLNQQQLHook2 HS (455) 
PFSEKNTLPLEIENK--RLTERIQELESLEPLKGELITLKSKNGVLEEEKLFATKQIZYG-12a (499) 
PEIRE LIRLQHENKMLRLNQEGSDNERIEELQ  LEDANRKKNELETENRLANQRIConsensus (514) 

 Section 11
571 627580 590 600 610(571) 
RELQQQIEDLQKSLQEQGSKSEGESSSKLKQKLEAHMEKLTEVHEELQKKQELIEDLHook1-HS (518) 
LEVQSQVEELQKSLQDQGSKAED--SVLLKKKLEEHLEKLHEANNELQKKRAIIEDLHook3-HS (518) 
SELRAQVEDLQKALQEQGGKTEDAISILLKRKLEEHLQKLHEADLELQRKREYIEELHook2 HS (511) 
EELQQQIEDLQENLLKNQEHASG-DVVGLKIQLEKAEVEAQQMREAKMRAETNQAQVZYG-12a (554) 
 ELQQQIEDLQKSLQEQGSKAEG  SVLLKKKLEEHLEKLHEA EELQKKREIIEDLConsensus (571) 

 Section 12
628 684640 650 660 670(628) 
QPDINQN-VQKINELEAALQKKDEDMKAMEERYKMYLEKARNVIKTLDPKLN---PAHook1-HS (575) 
EPRFNNS-SLKIEELQEALRKKEEEMKQMEERYKKYLEKAKSVIRTLDPKQN--QGAHook3-HS (573) 
EPPTDSSTARRIEELQHNLQKKDADLRAMEERYRRYVDKARMVMQTMEPKQRPAAGAHook2 HS (568) 
DEILKKR-TAELEVNATALQKAKAVIDELEYNSRPVSEDSMTSVQAFKEMKE-----ZYG-12a (610) 
EP INNS S KIEELQ ALQKKDEDMKAMEERYKKYLEKARSVIQTLDPKQN   GAConsensus (628) 

 Section 13
685 741690 700 710 720 730(685) 
SAEIMLLRKQLAEKERRIEILESECKVAKFR-DYEEKLIVSAWYNKSLAFQKLGMESHook1-HS (628) 
APEIQALKNQLQERDRLFHSLEKEYEKTKSQREMEEKYIVSAWYNMGMTLHKKAAEDHook3-HS (627) 
PPELHSLRTQLRERDVRIRHLEMDFEKSRSQREQEEKLLISAWYNMGMALQQRAGEEHook2 HS (625) 
---------ENEKLRQKVEKLEIELNTVTQGFEQENRLLTSASHQQVLNRSIDEVMSZYG-12a (661) 
APEI ALR QL ERDRRIE LEIEFEKSKSQREQEEKLIVSAWYNMGLALQKKAMESConsensus (685) 

 Section 14
742 792750 760 770 780(742) 
RLVSGGGACSDTGACTPARSFLAQQRHITNTRRNLSVKVPATTSD------Hook1-HS (684) 
RLASTG----------SGQSFLARQRQATSSRRSYPGHVQPATAR------Hook3-HS (684) 
RAPAH------------AQSFLAQQRLATNSRRGPLGRLASLNLRPTDKH-Hook2 HS (682) 
MRAHAG----------------SEEPQTLLDTQKMSGALPWRFS-------ZYG-12a (709) 
RLASAG           AQSFLAQQRQATNSRR LSGKLPA TSR      Consensus (742) 


