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Coefficient of Type I and Type II functional divergence among EMP orthologs. 

* Indicates significant divergence of either Type I or Type II; Θ1 values represent 
ThetaML 
 
 
 
 

A Reptiles +  
     Mammals 

Type I Type II 

Reptiles vs. 
Mammals  Θ1 Θ1SE Θ1LRT P value Θ2 Θ2SE P value 

AMBN* 0.63 ±  0.08 61.75 < 0.01* -0.17 0.24 0.24 
AMEL 0.23 ± 0.18 1.67 0.14 -0.04 0.18 0.41 
ENAM* 0.56 ± 0.05 110.08 < 0.01* -0.88 0.28 < 0.01* 
        
B Reptiles ONLY Type I Type II 
Croc vs. 
Squamates Θ1 Θ1SE Θ1LRT P value Θ2 Θ2SE P value 

AMBN 0.001 ± 0.02 0.000 1.0 0.035 0.1s 0.36 
AMEL 0.93 ± 0.96 1.62 0.20 0.065 0.12 0.29 
ENAM 0.51 ± 0.29 3.04 0.08 -0.05 0.1 0.31 
        
C Reptiles ONLY Type I Type II 
Snakes vs. 
Lizards + 
Crocodilians 

Θ1 Θ1SE Θ1LRT P value Θ2 Θ2SE P value 

AMBN* 0.55 ± 0.14 14.53 < 0.01* -0.002 0.106 0.49 
AMEL 0.001 ± 0.02 0 1.0 -0.076 0.141 0.29 
ENAM* 0.50 ± 0.10 24.09 < 0.01* -0.117 0.109 0.14 
        
D Reptiles ONLY Type I Type II 
Snakes vs. 
Crocodilians Θ1 Θ1SE Θ1LRT P value Θ2 Θ2SE P value 

AMBN* 0.49 ± 0.86 1.28 0.26 0.366 0.049 < 0.01* 
AMEL* 0.45 ± 0.44 0.39 0.53 0.221 0.062 < 0.01* 
ENAM* 0.999 ± 0.38 6.75 < 0.01* 0.304 0.044 < 0.01* 



AMBN-Mammals + Reptiles – Type I divergence sites highlighted 
 
CLUSTAL format alignment by MAFFT (v7.370) 

60 
Allig_sinensis  ------------------------------------------------------------ 
Allig_mississip ------------------------------------------------------------ 
Crocodilus_poro ------------------------------------------------------------ 
Gharial         ------------------------------------------------------------ 
Caiman          ------------------------------------------------------------ 
Tursiops        M----------------------------------------------------------- 
Sus             M----------------------------------------------------------- 
Bos_taurus      M----------------------------------------------------------- 
Ursus           M----------------------------------------------------------- 
Equus           M----------------------------------------------------------- 
Homo            M----------------------------------------------------------- 
Cavia           M----------------------------------------------------------- 
Rattus          M----------------------------------------------------------- 
Mus             M----------------------------------------------------------- 
Monodelphis     M---------------AREQNV------------------EKRREDSVQSL-----GVLP 
Ornithorhynchus MIPLIVAQVGAQGAILSSEELIFTGLFIQPLAPGRMAPIGQDNPEDQDQVLPTGQSGMSP 
Aspidoscelis    MK---------------------------------------------------------- 
Boa_constrictor ------------------------------------------------------------ 
Python_mulurus  ------------------------------------------------------------ 
Cobra           ------------------------------------------------------------ 
Thamnophis      ------------------------------------------------------------ 
Crotalus_horrid ------------------------------------------------------------ 
Crotalus_mitche ------------------------------------------------------------ 
Protobothrops   ------------------------------------------------------------ 
Vipera          ------------------------------------------------------------ 
Pantherophis    ------------------------------------------------------------ 
Ophisaurus      ------------------------------------------------------------ 
Shinisaurus     ------------------------------------------------------------ 
Pogona          ------------------------------------------------------------ 
Anolis          ------------------------------------------------------------ 
Eublepharis     ------------------------------------------------------------ 
Gekko_japon     ------------------------------------------------------------ 
MournGecko      ------------------------------------------------------------ 
                                                                             

120 
Allig_sinensis  -------------------------------------------------MNVWML-MLCL 
Allig_mississip -------------------------------------------------MNVWML-TLCL 
Crocodilus_poro -------------------------------------------------MNVWML-TLCL 
Gharial         -------------------------------------------------MNVWML-TLCL 
Caiman          -------------------------------------------------MNVWML-TLCL 
Tursiops        ----------------------------------------PALKIPLFKMKDMIL-ILCL 
Sus             ----------------------------------------PALKIPLFKMKDMVL-ILCL 
Bos_taurus      ----------------------------------------PALKIPLFKMKDMIL-ILCL 
Ursus           ----------------------------------------SALKIPLSKMKDLIL-ILCL 
Equus           ----------------------------------------PALKIPLFKMKDLVL-ILCL 
Homo            ----------------------------------------SASKIPLFKMKDLIL-ILCL 
Cavia           ----------------------------------------SPSKIPLFKMKDLML-FLSL 
Rattus          ----------------------------------------SASKIPLFKMKGLLL-FLSL 
Mus             ----------------------------------------SASKIPLFKMKGLIL-FLSL 
Monodelphis     ---------PLTRS---------LDWYLQALG----TRLKPVVKKSLFKMKDLLL-MLCL 
Ornithorhynchus ATQDPPEDQPPTASGLLDESEVTLPANLQGVSLTTEESTTEEPRGPTLKMENLVL-ILSL 
Aspidoscelis    ------------------------------------------------DLKQWIL-FSWL 
Boa_constrictor -------------------------------------------------MKQWIF-VLCL 
Python_mulurus  -------------------------------------------------MKQWIF-VLCL 
Cobra           -------------------------------------------------MKQWTF-VLCL 
Thamnophis      -------------------------------------------------MKQWTF-VLCL 
Crotalus_horrid -------------------------------------------------MKQWIF-ALCL 
Crotalus_mitche -------------------------------------------------MKQWIF-ALCL 
Protobothrops   -------------------------------------------------MKQWIF-ALCL 
Vipera          -------------------------------------------------MKQWIY-VLCL 
Pantherophis    -------------------------------------------------MKQWTF-VLCL 
Ophisaurus      -------------------------------------------------MKQWIL-VSCL 
Shinisaurus     -------------------------------------------------MKQWILVVSCL 
Pogona          -------------------------------------------------MKQWIL-VSSL 
Anolis          -------------------------------------------------MKQWML-VSSL 
Eublepharis     -------------------------------------------------MKRWIL-VSCL 
Gekko_japon     -------------------------------------------------MKRWIL-VSCL 
MournGecko      -------------------------------------------------MKRWIL-VSCL 



                                                                 ::        * 
 

175 177            180 
Allig_sinensis  LGTGFALP---MYPQHTGT-----RGMASMSLE-MRQYGR-QNMNMLPQYGR-YDYGEPF 
Allig_mississip LGTGFALP---MYPQHTGT-----RGMASMSLE-MRQYGR-QNMNMLPQYGR-YDYGEPF 
Crocodilus_poro LGTGFALP---MYPQHTGT-----RGMASMSFE-MRQYGR-QNMNMLPQYGR-YDYGEPF 
Gharial         LGTGFALP---MYPQNTGT-----RGMASMSLEKMRQYGR-QNMNMLPQYGR-YDYGEPF 
Caiman          LGTGFALP---MYPQHTGT-----RGMASMSLE-MRQYGR-QNMNMLPQYGR-YDYGEPF 
Tursiops        LKMSSAVP---VFPQQPGT-----PGMASLSLETMRQLGSLQGLNMLSQYSR-FGFGKSF 
Sus             LKMSSAVP---AFPRQPGT-----PGVASLSLETMRQLGSLQGLNMLSQYSR-FGFGKSF 
Bos_taurus      LKMSSAVP---AFPQQPGI-----PGMASLSLETMRQLGSLQGLNLLSQYSR-FGFGKSF 
Ursus           LGMSSAVP---VFPRQPGT-----PGMASLSLETMRQLGSLQGLNMLSQYSR-FGFGKSF 
Equus           LEMGSAVP---AFPRQPGI-----PGMASLSLETMRQLGSLQGLNMLSQYSR-FGYGKSF 
Homo            LEMSFAVP---FFPQQSGT-----PGMASLSLETMRQLGSLQRLNTLSQYSR-YGFGKSF 
Cavia           LKISFAVP---AFPQQPGAPNMAPPGMASLSLETMRQLGSLQGLNALSQYSR-FGFGKSL 
Rattus          VKMSLAVP---AFPQQPGAQGMAPPGMASLSLETMRQLGSLQGLNALSQYSR-LGFGKAL 
Mus             VKMSLAVP---AFPQQPGAQGMAPPGMASLSLETMRQLGSLQGLNALSQYSR-LGFGKAL 
Monodelphis     LGTSFAVPIKQVYPQQAAA-----TGLGSLSLETMRQLGNLNGLNLLSQFSR-FGYGKPF 
Ornithorhynchus FGTSFAIP---VFLQPGGP-----PGMGSLSLETMRHLGN---LNLLPQFSR-FGFGKQF 
Aspidoscelis    LGICSALP---XXXXXXXX-----XXXXXXXXXXXXXXXXXXXXXXXXXL---YTYADPF 
Boa_constrictor LGTCSALP---ILPRHAGI-----PGMGSISLEGMRQLGGPSIPNIFPQYAQTYSYADPF 
Python_mulurus  LGSCSALP---ILPRHAGI-----PGMGSISLEMMRKLGGPGIPQEDVTYAQPYSYADPF 
Cobra           LGTCSALP---ILPRHAGI-----PGMGSISLEGMRQLGGPSIPKVLPQYGQTYSYADPF 
Thamnophis      LGTCSALP---VLPRHAGI-----PGMGSISLEGMRQLGGPNVPKVLPQYGQTYSYADPF 
Crotalus_horrid LGTCSALP---ILPHHAGI-----PGMGSISLEGMRQLGGPSISKVLPQYGQTYSYADPY 
Crotalus_mitche LGICSALP---ILPHHAGI-----PGMGSISLEGMRQLGGPSISKVLPQYGQTYSYADPY 
Protobothrops   LRTCSALP---ILPHHAGI-----PGMGSISLEGMRQLGGPSISKVLPQYGQTYSYADPY 
Vipera          LGTCTALP---ILPHHAGI-----PGMGSISLEGMRQLGGPSISKVLPQYGQTYSYADPY 
Pantherophis    LGTCSALP---ILPRHAGI-----PGMGSISLE----------------YGQTYSYADPF 
Ophisaurus      LGICSALP---ILPQHAGI-----PGLGSISLERLRQFGRPNMPNV--QYAQPYTYNDPF 
Shinisaurus     LGICSTLP---IRPQHAGI-----PGIGSISLEGMRQFGRPNMPNVLPQYAQPYTYADPF 
Pogona          LGICSALP---ILPQHAGI-----PGLGSISLETMRQMGGRNGPNALSQYAMPYSYGDLF 
Anolis          LGICSALP---LFPQHAGI-----PGMGSISLERTRQLGGLNIPPAVPQ-ALPYSYADPF 
Eublepharis     LGICSAMP---MLPQHPGI-----PGMGSISLKXXXXXXXXXXXXXXXXYARHYSYSDPF 
Gekko_japon     LEICSAMP---ILLQHSGI-----PGIGSISLEXXXXXXXXXXXXXXXXYARHYTYADPF 
MournGecko      LEICSAMP---ILLQHSGI-----PGIGSISLEXXXXXXXXXXXXXXXXYARHYTYADPF 
                .    ::*                                               : .   
 

183     191                                                           240 
Allig_sinensis  NSVWLHGLLPPHSS-FPWLQQRPQERETQQYEYAMPVHPPPLPSQQTPLQPQQPRLQAQN 
Allig_mississip NSVWLHGLLPPHSS-FPWLQQRPQERETQQYEYAMPVHPPPLPSQQTPLQPQQPRLQAQN 
Crocodilus_poro NSVWLHGLLPPHSS-FPWLQRRPQEHETQQYEYAMPVHPPPLPSQQTPLQPQQPRLQAQN 
Gharial         NSVWLHGLLPPHSS-FPWLQRRPQEHETQQYEYAMPVHPPPLPSQQTPLQPQQPRLQAQN 
Caiman          NSVWLHGLLPPHSS-FPWLQQRPQEHETQQYEYAMPVHPPPLPSLQTPLQPQQPRLQAQN 
Tursiops        NSLWMHGLLPPHSS-FPWM--RPREHETQQYEYSLPVHPPPLPSQPS-LQPPQPG---QK 
Sus             NSLWMHGLLPPHSS-FQWM--RPREHETQQYEYSLPVHPPPLPSQPS-LQPQQPG---QK 
Bos_taurus      NSLWMNGLLPPHSS-FPWM--RPREHETQ---------------QPS-LQPQQPG---QK 
Ursus           NSLWLHGLLPPHSS-FPWM--RPREHETQQYEYSLPVHPPPLPSQPS-LQPQQPG---QK 
Equus           NSLWMNGLLPPPSS-FPWM--RPREHETQQYEYSLPVHPPPLPSQPS-LQPQQPG---QK 
Homo            NSLWMHGLLPPHSS-LPWM--RPREHETQQYEYSLPVHPPPLPSQPS-LKPQQPG---LK 
Cavia           NSLWLQGLLPPPSS-FPWL--RPREHETQQYEYSVPVHPPPLPSQPS-QQPPQPG---MK 
Rattus          NSLWLHGLLPPHNS-FPWI--GPREHETQQYEYSLPVHPPPLPSQPS-LQPHQPG---LK 
Mus             NSLWLHGLLPPHNS-FPWI--GPREHETQQYEYSLPVHPPPLPSQPS-LQPHQPG---LK 
Monodelphis     TSLWMHGLLPPHSS-FPWM--QQREHETQQYEYALPVHPPPLPSQQT-LQPQKSG---QK 
Ornithorhynchus NSLWMHGFLPPHSN-YPWL--SPRDQETQQYEYALPVHPPPRPSQRT-LQPQQPK---QN 
Aspidoscelis    APLWIRNFLRPQPS--YWIK-IPQ----QQYEYSLPVHPPPLPSQQTPTIPQPAGRQDNP 
Boa_constrictor HSMWMHNFLPSHSS-FYLIRQRPQ-PETQQYEYSMPVHPPPLPS-QTPTLLQQPGIPEQP 
Python_mulurus  HSMWMHNFLPSHSS-FYLIRQRPQ-HETQQYEYSMPVHPPPLPS-QTTTLLQQPGIQEQP 
Cobra           NSMWMHNFLPSHSS-FYLIRQRPQ-HETQQYEYTMPVHPPPLPS-QTPTLLQQPGIQDQP 
Thamnophis      NSMWMHNFLPSHSS-FYLIRQRPQ-HETQQYEYTMPVHPPPLPS-QTPTLLQQPGIQEQP 
Crotalus_horrid HSMWMHNFLPSHSA-FYLIRQRPQ-DETQQYEYTMPVHPPPLPS-QTPTLLQQPGIQEQP 
Crotalus_mitche HSMWMHNFLPSHSA-FYLIRQRPQ-HETQQYEYTMPVHPPPLPS-QTPTLLQQPGIQEQP 
Protobothrops   HSMWMHNFLPSHSS-FYLIRQRPQ-HETQQYEYTMPVHPPPLPS-QTTTLLQQPGIQEQP 
Vipera          HSMWMHNFLPSHSS-FYLIRQRPQ-HETQQYEYSMPVHPPPLPS-QTPTLLQQPGIQEQP 
Pantherophis    NSMWMHNFLPSHSS-FYLIRQRPQ-HETQQYEYTMPVHPPPLPS-QTPTLHQQPGIQEQP 
Ophisaurus      HSMWMHNFLPSHSS-FYWIKRRPQEHETQQYEYSMPVHPPPLPSQQTPTLLQQPGVIEQH 
Shinisaurus     HSMWMHNFLPSHSS-VYWMSRRPQEHGTQQYEYSMPVHPPPLPSQQTPTLLQQPGIQEQP 
Pogona          FPPWMHNHLPPHSS-FYWLRQRPQDHETQRYEYTMPVHPPPLPSQQTPTLLQRPGIPEQP 
Anolis          HSMWGRSFLPSHTF-LWMTQGGPQRQDTQQYEYAMPVHPPPLPSLQTPIQFAEPRLPEQP 
Eublepharis     H-VWIHNFLPPHSSPPYWGKRRIHDHDTQQYEYTMPVHPPPLPSQQTPI--LHHGVQEQF 
Gekko_japon     H-MWMHNFLPSHSSPSFWGKRRLHEHDTQQYEYSMPVHPPPLPSQQTPL--QPPGIQEQF 
MournGecko      H-MWMHNFLPSHSSPSFWGKRRLHEHDTQQYEYSMPVHPPPLPSQQTPL--QPPGIQEQF 
                   * .. * .            :    *                 :              



 
 

300 
               242 244   257     274 278 
Allig_sinensis  PSLR-STLP--S-KQGQ-IQQNEVLPPVQVGQPPLQQGELPGI--QQLVPAEKQ--LQLP 
Allig_mississip PSLH-STLP--S-KQGQ-IQQNEVLPPIQVGQPSLQQGELPGI-QQQLVPADKQ--LQLP 
Crocodilus_poro PSLH-SMLP--S-KQGQ-IQQNDVLPPIQVGQPPLQQGELPGI--QQLIPADKQ--LQLP 
Gharial         PSLH-SMLP--S-KQGQ-IQQNEVLPPIHVGQPPLQQGELPGI--QQLIPADKQ--LQLP 
Caiman          PSLR-STLP--T-KQGQ-IQLNEALLPVQVGQPPLQQGELPGI-QQQLIPADKQ--LQLP 
Tursiops        PFLQPTVVT--S-VQNT-VQKGIPQPPIYPGHPPLQQSEGPMI--QQVAPSEKPSKTELP 
Sus             PFLQPTVVT--S-IQNP-VQKGVPQPPIYQGHPPLQQVEGPMV-QQQVAPSEKPPEAELP 
Bos_taurus      PFLQPTVVT--S-MQNA-VQKGVPQPPIYQGHPPLQQAEGPMV-EQQVAPSEKPPTTELP 
Ursus           PFLQSAIVT--D-IRDT-APKGGPQRPVYQGQPPLQQKEGPML-EQQVAPSDKPPKAELP 
Equus           AFLQPTIVT--SGIQDT-IQKGGHQPPVYQRQPPLQQSEGPMV-QQQVAPSDKPPKAELR 
Homo            PFLQSAAAT--T-NQAT-ALKEALQPPIHLGHLPLQEGELPLV-QQQVAPSDKPPKPELP 
Cavia           HFQQPTATP--A-IQDT-PQKAGPQPPMHPRQLPLKDAELPEA-HEQVAPTEMPLNPELP 
Rattus          PFLQPTAAT--G-VQVT-PQKPGPHPPMHPGQLPLQEGELIAPDEPQVAPSENPPTPEVP 
Mus             PFLQPTAAT--G-VQVT-PQKPGPQPPMHPGQLPLQEGELIAPDEPQVAPSENPPTPEVP 
Monodelphis     SFLQSSPAP------DA-AQHGVPLPPLNQEQSHMQPEDKGAG-QQPGLPLGNAGRPELP 
Ornithorhynchus AFLPPTVAP--S-AQGPPAQNGDPQPPILHLQPPLQQEEKPSV-QEQVAPPKRPPKPELP 
Aspidoscelis    HYQLTNRIP--A-RQIQ-LQQYNF-------PFLQLEGNQPGL------PSDRQ-NEQLP 
Boa_constrictor NHHYTHFIP--T-RQLQ-TQHYDVQPVFQPKQFSPSEGNPPDI-QQQLSPSDRQ-TQQLP 
Python_mulurus  HYHYTHFIP--T-RQMQ-IQNYDVQPAFQPNQFSPSEGNQPDV-QQQPSPSDRQ-TQQLP 
Cobra           HYHYAHFLP--T-RQVQ-IQHYDVQPPFHPKQFSPSEGNQLGV-QQQLS-LDRH-AQQLP 
Thamnophis      HYHYAHFLP--T-RQVQ-MQHYDVQPPFHPKQFSPSEGNQPDV-QQQLS-LDRQ-AQQLP 
Crotalus_horrid PYHYTHFLP--T-RQVQ-IQHYDVQPAFQPKQFSPSEGNQPDV-QQQLS-LDRQ-TQQLP 
Crotalus_mitche PYHYTHFLP--T-RQVQ-IQHYDVQPAFQPKQFSPSEGNQPDV-QQQLS-LDRQ-TQQLP 
Protobothrops   PYHYTHFLP--T-RQVQ-IQHYDVQPAFQPKQFSPSEGNQPDV-QQQLS-LDRQ-TQQLP 
Vipera          PYHYTHFLP--T-RQVQ-IPHYDVQPAFQPKQFSPSEGNQPDV-QQQLS-LDRQ-TQQLP 
Pantherophis    HYHYAHFLP--T-RQVQ-LQHYDVQPPFHPNQFSPSEGNQPD-----LS-LDR------- 
Ophisaurus      RYPFINLSP--T-RQVQ-LQQYDMQPPFQQNPYALPEGNQPVL-QQQLPPPDRQ-TQQM- 
Shinisaurus     HYSFTHLIP--T-RQVQ-LHRYDMQPPFQQNPFALPEGNQPVL-QQQLPPPDRQ-TQQM- 
Pogona          HYQFTDLTP--T-MQAQ-LQQYEMQPPFQQ--TPLPEGNQPVVPQKKRPPLDRQ-TQQXX 
Anolis          FFQITNLIP--T-RQVQ-IPRYAIQPSIQQ-TFQQVEAHPPVDPQQQPLPAERQ-THQ-- 
Eublepharis     PILVTNQIPFST-RQGQ-LQQYDIQPPFQQKLFAQQEGHHPVV--QQLLPLDRQ--TQLP 
Gekko_japon     PFLLANQIPYTP-RQIQ-PQQYDMQPPFQQKPFLQPEGRHPVV--QQLQLPDRQ-MQQLS 
MournGecko      PFLLANQIPYTP-RQIQ-PQQYDMQPPFQQKPFLQPEGRHPVV--QQLQLPDRQ-MQQLS 
                        .                                                    

360 
Allig_sinensis  AL-EYSGHLGQM--------------------------MYPLVHQLVHQGPMQPQQQSAL 
Allig_mississip AL-EYSGHLGQM--------------------------MYPIVHQLVHQGPMQPQQQPAL 
Crocodilus_poro AL-EYSGHLGQV--------------------------MYPIVHQLVHQGPMQPQQQPAL 
Gharial         AL-EYSGHLGQM--------------------------MYPIVHQLVHQGPMQPQQQPAL 
Caiman          AL-EYSGHLGQV--------------------------MYPIVHQLVHQGPMQPQQQPAL 
Tursiops        GM-NFADPQDPS--------------------------MFPIA-RLISLGPVPQNKPPPL 
Sus             GL-DFADPQDPS--------------------------MFPIA-RLISQGPVPQDKPSPL 
Bos_taurus      GM-DFADLQDPP--------------------------MFPIA-HLISRGPMPQNKPSQL 
Ursus           GM-DFADPEGPS--------------------------VFQIA-RLISQGPMPQNKPSPL 
Equus           EM-DFPGPQDPQ--------------------------MFPIA-RLIARGPMPPNKQAPL 
Homo            GV-DFADPQGPSLPGMDFPDPQGPSLPGLDFADPQGSTIFQIA-RLISHGPMPQNKQSPL 
Cavia           VL-DFADPQIPS--------------------------VFQIA-RFVSRVPVPQNKPAML 
Rattus          IM-DFADPQFPT--------------------------VFQIA-HSLSRGPMAHNKVPTF 
Mus             IM-DFADPQFPT--------------------------VFQIA-RSISRGPMAHNKASAF 
Monodelphis     EM-DFAGQLGQS--------------------------MFPMG-RLISQGPEQKAEKAPL 
Ornithorhynchus AL-DFTVQLRQS--------------------------IFPIAQKLISQGPRQKAEQSPL 
Aspidoscelis    AIQEYLGTLDQ---------------------------------RGPQQDLVQQPQQQPV 
Boa_constrictor AVQEYSGTLGQA--------------------------IYPGL-FGTQQNSARQPQQRSI 
Python_mulurus  AIQEYSFK-NIM--------------------------IYPGL-FGTQQNTAQQPQQRYI 
Cobra           AIQDYSGT-LSQ--------------------------IYPGL-LGTQQNTGQQPQQQSI 
Thamnophis      AIQDYSGT-LGQ--------------------------IYPGL-FGTQQNTAQQPQQRSI 
Crotalus_horrid VIQDYSGT-LGQ--------------------------IYPGL-FGTQQNTAQQPQQQSI 
Crotalus_mitche VIQDYSGT-LGQ--------------------------IYPGL-FGTQQNTAQQPQQRSI 
Protobothrops   AIQDYSGT-LGQ--------------------------IYPGL-FGTQQNTAQQPQQRSI 
Vipera          AIQDYLGT-LGQ--------------------------IYPGL-FGTQQNTAQQPQQRPI 
Pantherophis    ----------XX--------------------------XXXXX-XXXXQNTAQQPQLQSI 
Ophisaurus      ---ELNKT-QRS--------------------------HHHND-LXXXXXXXXXXXXXXM 
Shinisaurus     ---EPNKT-QHN--------------------------HHSNN-LXXXXXXXXXXXXXXM 
Pogona          XX-XXXXXXXXX--------------------------IYLGL-HGNQQDQAQPPPQQSI 
Anolis          --------------------------------------IYPAL-HGTQQDPSQQLQQQSI 
Eublepharis     FQ-EYSATLGQA--------------------------IYPSL-LGTPQEPVQQPQQRSI 
Gekko_japon     FQ-EYLRTLGQT--------------------------IYPGL-LTTPQDPVQQPQQQSI 
MournGecko      FQ-EYLRTLGQT--------------------------IYPGL-LTTPQDPVQQPQQQSI 
                                                                           . 



 
 

420 
                  364   370        396 401402 
Allig_sinensis  HPALFYMSYAANQGG-APARL-GIVSSEEMLGGRGGVPAYGAMIP-------GFRGMPQD 
Allig_mississip HPALFYMSYAANQGG-APARL-GIVSSEEMLGGRGGVPAYGAMIP-------GFRGMPQD 
Crocodilus_poro HPALFYMSYGANQGG-APARL-GIVSSEEMLGGRGGAPAYGAMIP-------GFRGMPQD 
Gharial         HPALFYMSYAANQGG-APARL-GIVSSEEMLGGRGGAPAYGAMIP-------GFRGMPQD 
Caiman          HPALFYMSYAANQGG-APARL-GIVSSEEMLGGRGGVPAYGAMIP-------GFRGMPQD 
Tursiops        YPGIFYMSYGANQLN-APARL-GIMSSEEMAGGGGGPMAYGAMFPGFGGMRPGLGGMPPN 
Sus             YPGMFYMSYGANQLN-SPARL-GILSSEEMAGGRGGPLAYGAMFPGFGGMRPNLGGMPPN 
Bos_taurus      YPGIFYVTYGANQL-----------------GGRGDPLAYGAIFPGFGGMRPRLGGMPHN 
Ursus           YPGIFYMSYGANQLN-APGRL-GIMSSEEMAGGRGGPMAYGAMFPGFGGMRPNLGGMPHN 
Equus           YPGLFYLTYGANQLN-TPGRL-GIMSSEEMAGGRGGPMAYGAMFPGFGGMRSSLRGMPPN 
Homo            YPGMLYVPFGANQLN-APARL-GIMSSEEVAGGREDPMAYGAMFPGFGGMRPGFEGMPHN 
Cavia           YPGMVYMSYGTNQL-----------------GGRVAPVTYGGLLPGLTGVRHTIRRVPQD 
Rattus          YPGMFYMSYGANQLN-APARI-GFMSSEEMPGERGSPMAYGTLFPGYGGFRQTLRGLNQN 
Mus             YPGMFYMSYGANQLN-APARI-GFMSSEEMPGERGSPMAYGTLFPRFGGFRQTLRRLNQN 
Monodelphis     DPGMFYMPYGANRLN-APARF-GLLSSEEMMGGRGTPMGYGAMFP---GMKSGFGGMPPN 
Ornithorhynchus YPELVYVPFGANQQNAAPARL-GKVSSEEMPGGGGEPLAYGSIFPGFGSMRPGFGAMQIN 
Aspidoscelis    HPNLYYMSYVANQGG-APARL-GIVSSEEMQGGGFGAPAYQAMSPDVFAMNAGFGNMKPR 
Boa_constrictor YPNLQYMSYIANQG--APTRL-GVVSSEEMQGGGFGAPAYRAAGPHLFPMDARFGNIPLN 
Python_mulurus  YPSLQYMSYVANQG--APTGL-GIVSSEEMQGGGFGAPAYRAAGPHLFPMDARFGNMPLN 
Cobra           YPNLQYMSYVANKG--APTRL-GIVSSEEMQGGGFGAPAYRAAGPHGFPMDARFGNMPLN 
Thamnophis      YPNLQYMSYVANKG--VPTRL-GIVSSEEMQGGGFGAPAYQATGPHGFPIDARFGNMPLN 
Crotalus_horrid YPNLQYMSYVANKE--APARL-GIVSSEEMQGGGFGAPAYRAAGPHVFPMDARFGNMPLN 
Crotalus_mitche YPNLQYMSYVANKG--TPARL-GIVSSEEMQGGGFGAPAYRAAGPHVFPMDARFGNMPLN 
Protobothrops   YPNLQYMSYVANKG--APARL-GIVSSEEMQGGGFGAPAYRAAGPHVFPMDARFGNMPLN 
Vipera          YPNLQYMSYVANKG--APTRL-GIVSSEEMQGGGFGAPAYRAAGPHVFPMDARFGNMPLN 
Pantherophis    YPNLQYMSYIANKG--VPARL-GIVSSEEMQGGGFGAPAYRAAGSHGFPMDARFGNMPLN 
Ophisaurus      YPSLYYLPYVANQGG-APARL-GIVSSEEMQGGGLGAPAYRAGGPNLFPMNTRFVNMPQN 
Shinisaurus     YPSLYYMPYIANQGG-APARL-GIVSSEEMQGGGLGAPAYRAASPDLFAMDARFGNMPLN 
Pogona          YPNLYYMPYVANQGA-APGRL-GIVSSEEMQGGGFGPPAYQAPGPDLFATDARLRHMALN 
Anolis          YPSLYYMPYVANQGA-APARQ-GIVSSEEMQGGGFGAPAYRAPGPDLFAMDTRFGNSPLN 
Eublepharis     YPSLYYMPYVANQGA-APGRLGGIVSSEEMQGGGLGAPAYRAMSPDFFGMSAGFGNPPPN 
Gekko_japon     YPSMYYLSYAANQGA-APATL-GIVSSEEMQGGGLGAPAYRAMSPDLFSMGAGFGSPPQN 
MournGecko      YPSMYYLSYAANQGA-APATL-GIVSSEEMQGGGLGAPAYRAMSPDLFSMGAGFGSPPQN 
                 * : *:.: :*:                  *       *    .        :       

480 
                                438                     462 
Allig_sinensis  P-ALQGDFTTEDDNP-ATAHNPAIQGGANQGPSRGSQFPAVNPAGHGSA-ILLPEGIPAG 
Allig_mississip P-ALQGDFTTEDDNP-ATAHNPAIQGGANQGPSRGSQFLAVNPAGHGSA-ILLPEGIPAG 
Crocodilus_poro P-ALQGDFTTEDDNP-ATAHNPAFQGGANQGPSRGSRFPALNPAGHGSA-ILFPEGTPAG 
Gharial         P-ALQGDFTTEDDNP-ATAHNPAFQGGANQGPSRGSRFPALNPAGHGSA-IFLPEGTPAG 
Caiman          P-ALQGDFTTEDDNP-ATAHNPAIQGGANQGFSRGSRFPAVNRAGHGSA-ILLPDGTPAG 
Tursiops        P-AMGGDFTLEFDSPAAGTKGPEKGEGGAQDP----PVPEANPADLENP-ALLSELAPGA 
Sus             S-AKGGDFTLEFDSPAAGTKGPEKGEGGAEGS----PVAEANTADPESP-ALFSEVASGV 
Bos_taurus      P-DMGGDFTLEFDSPVAATKGPEKGEGGAQDS----PVPEAHLADPESP-ALLSELAPGA 
Ursus           P-AMGGDFTLEFDSPVAGTKGPEKGEGGAQGS----PMPDGDPANLENP-DLLPGVAPGA 
Equus           P-AMGGDFTLEFDSPVAATKGPEKGEGGPQGS----PAKEADEANPENQ-ALLSEIASGP 
Homo            P-AMGGDFTLEFDSPVAATKGPENEEGGAQGS----PMPEANPDNLENP-AFLTELEPAP 
Cavia           P-TMAGDFTLEFDTP-AATKGPEKGEGGAQGS----PLHETKGEDPENA-ALLSQIAPGA 
Rattus          S-PKGGDFTVEVDSPVSVTKGPEKGE-GPEGS----PLQEASPDKGENP-ALLSQMAPGA 
Mus             S-PKGGDFTVEVDSPVSVTKGPEKGE-GPEGS----PLQEANPGKRENP-ALLSQMAPGA 
Monodelphis     P-AMGGDFTLEHDQPTGGNKSPGVAEGGAQDS----PGPKGNPGNLEKP-AFLPEEIPWA 
Ornithorhynchus P-ALGKDFTLEDDSP-TVAGKPPGQGGEVLGS----PRDGAIPAGHPNP-GLLPERISRL 
Aspidoscelis    I-GQPGDYTVEDDQL-GITEQPDVQGGVNMGP---------NPPQTGNN-MNPID---GQ 
Boa_constrictor R-GQPGDYTVEDDQL-GITEQPEVQGGANLGS---------NPSSRGNN-VIPVD---GN 
Python_mulurus  R-GQPGDYTVEDDQL-GITEQPEVQGGANLGS---------NPSGRGNN-VIPVD---GN 
Cobra           N-GQPGDYTVEDDQL-GITEQPEVPKGVKLGP---------NPPNRGNN-VIPVD---IN 
Thamnophis      R-GQPGDYTVEDDQL-GITEQPEVPKGANPGP---------NPLDRGNN-VIPVD---IN 
Crotalus_horrid R-GQPGDYTVEDDQL-GITEQPEVQKGSNLGP---------NPSDRGNT-LIPVD---SN 
Crotalus_mitche R-GQPGDYTVEDDQL-GITEQPEVQKGSNLGP---------NPSDRGNT-LIPVD---SN 
Protobothrops   R-GQPGDYTVEDDQL-GITEQPEVQKGSNRGP---------NPSDRGNN-LIPVD---SN 
Vipera          R-GQPGDYTVEDDQL-GITEQPEVQKGSNLGP---------NPSDRGNN-VIPVD---SN 
Pantherophis    R-GQPGDYTVEDDQL-GITEQPKVPKGANLGP---------NPPDRGND-VIPVD---IN 
Ophisaurus      I-GQPGDYTVEDDQL-GITEQPELQGGANLGA---------NPSAKRNN-GIPLD---GN 
Shinisaurus     R-GQPGDYTVEDDQL-GITEQPEVQGGANLGA---------NPSGKGNN-VIPLD---GS 
Pogona          ---QPGDYTVEDDQL-GITEQPDVKGGANVGA---------NPAGKGNP-ISPLE---GN 
Anolis          ---QPGDYTVEDDTL-GITEQPDVKGGANAGA---------NPSGKGNN-AVLLD---GT 
Eublepharis     RLGQPGDYTVEDDQL-GITEQPDVQGGANPAA---------NPSGNGNS-VVSLN---NN 
Gekko_japon     RLGQPGDYTVEDDQL-GITEQPEVQGGAKQAA---------NPSGNGNNVVVSVNG--NN 
MournGecko      RLGQPGDYTVEDDQL-GITEQPEVQGGAKQAA---------NPSGNGNNVVVSVNG--NN 



                      *:* * *        *                         .             
 

540 
                                               513516               534 538 
Allig_sinensis  QEG-FLPNI--NDMPGQGVNPVGQ-RGTLG-VTPTATAPELTQGIPDSFMTFGA-EGTVP 
Allig_mississip QEG-FLPNI--NDMPGQGVNPVGQ-RGTLG-VTPTATAPELTQGIPDSFMTFGA-EGTVP 
Crocodilus_poro QEG-FLPNI--NDMPGQEVNPVGQ-RGTLG-VTPTAAAPELTQGIPDSFMPFGA-EGTVP 
Gharial         QEG-FLPNI--NNMPGQEVNPVGQ-RGTLG-VTPTAAAPELTQGIPDSFMPFGA-EGTVP 
Caiman          HEG-FLPNI--NDMPGQGVNPVGQ-RGTPE-VTPTATAPELTQGIPDSFMTFGA-EGTVP 
Tursiops        LGG-LLANP-KGNIPNLARGPAGQSRGPLR-VTPAAADPLMTPGLADVYETYSA-DETTT 
Sus             LGG-LLANP-KGKIPNLARGPAGRSRGPPG-VTPADADPLMTPGLADAYETYGA-DETTT 
Bos_taurus      LEG-LLANP-EGNIPNLARGPAGRSRGFLRGVTPAAADPLMTPGLAEVYETYGA-DETTT 
Ursus           LGG-LLAHP-KDDEPGLARGPAGQSGGPPR-VTPADADPLMTPGLADLYETYGA-DVTTP 
Equus           LGG-LLALP-KGSVPNLARGPAGQSRGPPR-VTPAAADPLMTPGLAEAYETYGA-DVTTP 
Homo            HAG-LLALP-KDDIPGLPRSPSGKMKGLPS-VTPAAADPLMTPELADVYRTYDA-DMTTS 
Cavia           HTG-LFGFP-NDNVPSMARGPSGHRNRPLE-VTPVTADPLITPELAEIYETYGG-DVTTP 
Rattus          HAG-LLAFP-NDHIPNMARGPAGQR--LLG-VTPAAADPLITPELAEVYETYGA-DVTTP 
Mus             HAG-LLAFP-NDHIPSMARGPAGQR--LLG-VTPAAADPLITPELAEVYETYGA-DVTTP 
Monodelphis     QGG-ILSFP-KGRISSLGGGPAGQVKGFLR-GTSPTPESGITPGPSDITETFGT-DITTP 
Ornithorhynchus RSGAALTFP-SDFIPHRGQGPAGQSKLPPG-VTPPPADPLMTPGPSDPLEFFEG-DGTTP 
Aspidoscelis    QGG-TLLNA-NSNL----QNSLAQSKGLLG-AAQVTANPLATQGLPDTFLPFGA-DTT-- 
Boa_constrictor PGV-ALPNA-NNNL----LNPAGQSKGQPG-APQATALPPAT---HDSFIPLEAADTAMP 
Python_mulurus  LGV-ALPNV-NNNL----LNPAAQSKGQPS-APQATALPPAT---HDSFIPLEAADTAMP 
Cobra           PRD-ALPNA-NSNL----LNPAGQSKGQPN-APQATALPPAI---PDSFIPLEASSTPMP 
Thamnophis      PRV-ALPNANNNNV----LNPAGQSKGQPN-APQATALPPVT---PDSFIPLEATSTPMP 
Crotalus_horrid PRV-ALPNA-HNNL----LNPAGQSKGQPN-APQATVLPPAI---PDSFTPLEATSTPMP 
Crotalus_mitche PRV-ALPNA-HNNL----LNPAGQSKGQPN-APQATVLPPAI---PDSFTPLEATSTPMP 
Protobothrops   PRV-ALPNA-HNNL----LNPAGQSKGQPN-APQATALPPAI---PDSFTPLEATSTPMP 
Vipera          PRV-ALPNA-HNNL----LNPAGQSKGQPN-APQATTLPPAI---PDSFTPLEATSSPMP 
Pantherophis    PRV-ALPNA-NNNL----LNPAGQSKGQPN-APQATALPPAT---PDSFTPLEATSIPMP 
Ophisaurus      QGG-AVPNA-NSNL----LNPAGQSKGQTG-AAQATIIPLATQGFPDSFLPLDAADPTMP 
Shinisaurus     QGG-AVPNG-NSNL----FNPAGQSK------AQATVNPLVTQGLPDSFIPLDAADTAMP 
Pogona          PAIGASPNA-NSYL----LHPAGQSKGPLG-EPQATGGPLAPEGLP----VVDAAGTAMP 
Anolis          QGG-ALPNA-NSHL----FSPAGQSQGLSG-LAQATAAPHATQG---PFLPLDAADPSMP 
Eublepharis     LGG-ALSNA-NSNL----MNPAGQSQGPAG-GLQATVNPLVTQGLPDSFVPFEA-DTLMP 
Gekko_japon     PGG-ALS---NSNL----MNPAGQSKGPGG-MPQATVNPLATQGLPDSFIPFEA-DTPMP 
MournGecko      PGG-ALS---NSNL----MNPAGQSKGPGG-MPQATVNPLATQGLPDSFIPFEA-DTsPMP 
                           .        . .:              .                      
 
Allig_sinensis  LGIQKEVTVEPTMFPEAQHTLMAGNGAEQPQVMQDVWHFQEP 
Allig_mississip LGIQKEVTVDPTMFPEAQHTLMAGNGAEQPQVMQDVWHFQEP 
Crocodilus_poro LGIQKEVTVDPTMFPESQRTLMAGNGAEQPQVMQDAWHFQEP 
Gharial         LGIQKEVTVDPTMFPESQHTLMAGNGAEQPQVMQDAWHFQEP 
Caiman          LGIQKEVTADPTMFPEAQHTLMAGNGAEQPQVMQDVWHFQEP 
Tursiops        LGLQEETTVDSTVTPDSQHTSMPGNKAQQPQIKHDAWHFQEP 
Sus             LGLQEEMTMDSTATPYSEHTSMPGNKAQQPQIKRDAWRFQEP 
Bos_taurus      LGLQEETTVDSTATPDTQHTLMPRNKAQQPQIKHDAWHFQEP 
Ursus           L---EETPTDTTAVPDTQQTLMPESKAQQPQIMHDVWHFQEP 
Equus           LDFEEETTTDTTVTPESPQTSMPGNEAEQPQMVHDAWRFQEP 
Homo            VDFQEEATMDTTMAPNSLQTSMPGNKAQEPEMMHDAWHFQEP 
Cavia           LG---EATMETTMTPDTPQTPMPGNKVRQPQMVHEPWHFQEP 
Rattus          LG-DGEATMDITMSPDTQQPPMPGNKVHQPQV-HNAWRFQEP 
Mus             LG-DGEATMDITMSPDTQQPLLPGNKVHQPQV-HNAWRFQEP 
Monodelphis     LGMLEEGPLDITIEPDTHHTSVQGNESQQPQIMQDVWHFQEP 
Ornithorhynchus LGLQREALLDTTMTPDTQSTYMPGNEAQQMQVTQDQWQFQEP 
Aspidoscelis    ---------DPTMLPDAMATT---NVAGYPQVGQDMWHFQEP 
Boa_constrictor L--------DPTMFPDSFFSTSAGNEVGQPQVSQNSWHFQEP 
Python_mulurus  L--------DPTMFPDSFYST-GGNEAGQPQLSQNSWHFQEP 
Cobra           L--------DPTMFPDSFYSTSAGNEAGQPQVIQSSWHLQEP 
Thamnophis      L--------DPTMFPDSFYSTSAGNEAGQPQVSQSSWHLQEP 
Crotalus_horrid L--------DPTMFPDFFYSTSAGNEPGQPQVSQSSWHLQEP 
Crotalus_mitche L--------DPTMFPDFFYSTSAGNEPGQPQVSQSSWYLQEP 
Protobothrops   L--------DPTMFPDFFYSTSAGNEPGQPQVSQSNWHLQEP 
Vipera          L--------DPTMFPDFFYSTSAGNEPGQPQVSQSSWHLQEP 
Pantherophis    L--------DPTIFPDFFYSTSAGNEAGQPQVSQSSWYLQEP 
Ophisaurus      L--------DPTMFPDAIYTTNAVNEAGQPQVGQDIWHFQEP 
Shinisaurus     L--------DPTMFPDAIYTTNVGNEAGQPQVGQDVWHFQEP 
Pogona          L--------DPTTFPDTMFPTDVGNGAGLSPIGQDMWHFQEP 
Anolis          L--------DATMFPD-LYTSNVGNEAGLAQVGQDAWHFQEP 
Eublepharis     L--------DPTMSPDAIYTPQTGYEAGQP---QDGWHFQEP 
Gekko_japon     L--------DPTMYPDAIYTAQAGNEVGRPQIGQDGWHFQEP 
MournGecko      L--------DPTMYPDAIYTAQAGNEVGRPQIGQDGWHFQEP 
                         : *  *    .             :. * :*** 



ENAM-Mammals + Reptiles – Type I divergence sites highlighted 
 
CLUSTAL format alignment by MAFFT (v7.370) 
 

60 
Ornithorhynchus MGRGTEANGGTETQRFQVQTPQGTSGMGEIRGQILKLKEATINHCQILKKKTLWIRSRKD 
Monodelphis     M---------------------------------------------------LLHQGNH- 
Mus_musculus    M---------------------------------------------------LLLQCRN- 
Rattus          M---------------------------------------------------LLLQCRN- 
Cavia           M---------------------------------------------------RLLHCRK- 
Homo            M---------------------------------------------------LVLRCRL- 
Equus           M---------------------------------------------------LLLPCRH- 
Ursus           M---------------------------------------------------LLLQYRH- 
Bos             ----------------------------------------------------MLLQCRH- 
Sus             ----------------------------------------------------MLLSCRH- 
Tursiops        M---------------------------------------------------LLLHCRH- 
Allig_mississip ------------------------------------------------------------ 
Allig_sinensis  ------------------------------------------------------------ 
Gharial         ------------------------------------------------------------ 
Crocodilus_nilo ------------------------------------------------------------ 
Crocodilus_poro ------------------------------------------------------------ 
Aspidoscelis    ------------------------------------------------------------ 
Shinisaurus     ------------------------------------------------------------ 
Ophisaurus      ------------------------------------------------------------ 
Anolis          ------------------------------------------------------------ 
Eublepharis     ------------------------------------------------------------ 
MournGekko      ------------------------------------------------------------ 
Gekko_japon     ------------------------------------------------------------ 
Python          ------------------------------------------------------------ 
Boa_constrictor ------------------------------------------------------------ 
Vipera          ------------------------------------------------------------ 
Protobothrops   ------------------------------------------------------------ 
Crot_horrid     ------------------------------------------------------------ 
Crot_mitch      ------------------------------------------------------------ 
Thamnophis      ------------------------------------------------------------ 
Cobra           ------------------------------------------------------------ 
Pantherophis    ------------------------------------------------------------ 
Pogona          ------------------------------------------------------------ 
                                                                             

120 
Ornithorhynchus CKWSFHHFQKWVQVLLGLGNRPSGLMVNLGKARVASSATGTGSPTAPLPWHRIYAFDFGS 
Monodelphis     ---------------------------------------RTFSPE--------------- 
Mus_musculus    ---------------------------------------PTSPPK--------------- 
Rattus          ---------------------------------------TASPPK--------------- 
Cavia           ---------------------------------------GASFPK--------------- 
Homo            ---------------------------------------GTSFPK--------------- 
Equus           ---------------------------------------GTSFPK--------------- 
Ursus           ---------------------------------------GASLPK--------------- 
Bos             ---------------------------------------EASSPK--------------- 
Sus             ---------------------------------------GASSPK--------------- 
Tursiops        ---------------------------------------EASSPK--------------- 
Allig_mississip ------------------------------------------------------------ 
Allig_sinensis  ------------------------------------------------------------ 
Gharial         ------------------------------------------------------------ 
Crocodilus_nilo ------------------------------------------------------------ 
Crocodilus_poro ------------------------------------------------------------ 
Aspidoscelis    ------------------------------------------------------------ 
Shinisaurus     ------------------------------------------------------------ 
Ophisaurus      ------------------------------------------------------------ 
Anolis          ------------------------------------------------------------ 
Eublepharis     ------------------------------------------------------------ 
MournGekko      ------------------------------------------------------------ 
Gekko_japon     ------------------------------------------------------------ 
Python          ------------------------------------------------------------ 
Boa_constrictor ------------------------------------------------------------ 
Vipera          ------------------------------------------------------------ 
Protobothrops   ------------------------------------------------------------ 
Crot_horrid     ------------------------------------------------------------ 
Crot_mitch      ------------------------------------------------------------ 
Thamnophis      ------------------------------------------------------------ 
Cobra           ------------------------------------------------------------ 
Pantherophis    ------------------------------------------------------------ 



Pogona          ------------------------------------------------------------ 
                                                                             
 

180 
Ornithorhynchus YILLELTRYWQAVHQEFKFSGEDKHLNTVQIREANEYKDVYICAEGVGIARGKMKSFLLF 
Monodelphis     --LVDV------------------------------------------VPRGKMKTLLMF 
Mus_musculus    --PCGL------------------------------------------VPNVKMS-LLVF 
Rattus          --PCDM---------------------------------------------VKMS-LLVF 
Cavia           --LYNL------------------------------------------VPNGKMKMLLVF 
Homo            --LDNL------------------------------------------VPKGKMKILLVF 
Equus           --LDDL------------------------------------------VPSGKMKILLVF 
Ursus           --LDNL------------------------------------------VPSGKMKILLVF 
Bos             --LDYL------------------------------------------VPSGKMKILLVF 
Sus             --LDNL------------------------------------------VPSGKMKILLVF 
Tursiops        --LDNL------------------------------------------VPSGKMKSVLVF 
Allig_mississip -------------------------------------------------------MFLQF 
Allig_sinensis  -------------------------------------------------------MFLQF 
Gharial         -------------------------------------------------------MFLQF 
Crocodilus_nilo -------------------------------------------------------MFLQF 
Crocodilus_poro -------------------------------------------------------MFLQF 
Aspidoscelis    -----------------------------------------------------MKLILLY 
Shinisaurus     -----------------------------------------------------XXXXXXX 
Ophisaurus      -----------------------------------------------------MKLILLF 
Anolis          -----------------------------------------------------MKQLLLY 
Eublepharis     -----------------------------------------------------MKIIVLC 
MournGekko      -----------------------------------------------------MKIILMY 
Gekko_japon     -----------------------------------------------------MKIILMY 
Python          -----------------------------------------------------MKLILLY 
Boa_constrictor -----------------------------------------------------MKLILLY 
Vipera          -----------------------------------------------------MKLILLY 
Protobothrops   -----------------------------------------------------MKLILLY 
Crot_horrid     -----------------------------------------------------MKLILLY 
Crot_mitch      -----------------------------------------------------MKLILLY 
Thamnophis      -----------------------------------------------------MKLILLY 
Cobra           -----------------------------------------------------MKLILLY 
Pantherophis    -----------------------------------------------------MKLILLY 
Pogona          -----------------------------------------------------MKLFVLY 
                                                                             

240 
                             195                       221 
Ornithorhynchus LGLFGASTAMP--MHMPRMPGFGSKSEEMMPY-GQYNFMNSPHMAQL-GPL--YGYGL-- 
Monodelphis     LSLFSCSIAMP--MQMPRMGGFGSKSEEMMRY-GQYSFMNMPHMAHL-GPL--YGYNI-- 
Mus_musculus    LGLLGVSAAMPFQMPMPRMPGFSSKSEEMMRY-NQFNFMNAPPMMPM-GP---YGNGMPM 
Rattus          LGLLGVSAAMP--MPMPRMPGFSSKSEEMMRY-NQFNFMNAPPMMHM-GP---WQNGLPM 
Cavia           LGLLGNSAAMP--MYMPRMPGFSSKSEEMMRY-GQFNYMHPPPMAPM-GPMGPYGNGY-- 
Homo            LGLLGNSVAMP--MHMPRMPGFSSKSEEMMRY-NQFNFMNGPHMAHL-GPF--FGNGL-- 
Equus           LGLLGNSVAMP--LQMPRIPGFSSKSEEMMRY-GQFNFMNSPHMAQL-GPM--YGNGM-- 
Ursus           LGLLGNSVAMP--MQMPRMPGFSSKSEEMMRY-GQFNFMNSPHMAQL-GPL--YGNGM-- 
Bos             LSLLGYSIAMPLQMHMPRIPGFSSKSEEMMRY-GHFNFMNFPHLAHL-SPF--YGNGI-- 
Sus             LGLLCYSAAMP--MQMPRMPGFSSKSEEMMRY-GHFNFMNAPHMAHL-GTL--YGNGM-- 
Tursiops        LGLLCYSIAMP--MQMPRMPGFSSKSEEQMRY-GHFNFMNSPQMVHL-GPL--YGNGM-- 
Allig_mississip LCLFGMSIAVP--MRLPRKAGFGSKSEEMMQY-GQYAYMNSPAM----NPF--YGYGS-- 
Allig_sinensis  LCLFGMSIAVP--MRLPRKAGFGSKSEEMMQY-GQYAYMNSPAM----NPF--YGYGS-- 
Gharial         LCLFGMSIAVP--MRLPRKAGFGSKSEEMMQY-GQYAYMNSPAM----NPF--YGYGS-- 
Crocodilus_nilo LCLFGMSIAVP--MRLPRKAGFGSKSEEMMQY-GQYAYMNSPAM----NPF--YGYGS-- 
Crocodilus_poro LCLFGMSIAVP--MRLPRKAGFGSKSEEMMQY-GQYAYMNSPAM----NPF--YGYGS-- 
Aspidoscelis    ACLMGSSCAAL--LRKPRQAGFGSKSEEMMQFGGPFGYLNSPHLAHLAASL--YGFRS-- 
Shinisaurus     XXXXXXXXXXX--LRKPRKAGFGSKSEEMMQF-GPYGYINSPQLA---ASL--YGYRA-- 
Ophisaurus      LCLVGTSCAVP--LRKPRKAGFGSKSEEMMQF-GPYSYMNSPQLAQLAASL--YGYRA-- 
Anolis          LCLIGTSWAVR--LRKPRKAGFGSKSEEMMQY-GPFGYLNSPQLTQLAASL--YGYRS-- 
Eublepharis     LCLVSITCAIP--LRKPRKAGFGSKSEEMMQF-GPYSYMNSPQLAPL---L--YGYRP-- 
MournGekko      LCLVGTSCAIL--LRKPRRAGFGSKSEEMMQF-GPYAYMNSPQLSPF---L--YGYRP-- 
Gekko_japon     LCLVGTSCAIL--LRKPRRAGFGSKSEEMMQF-GPYAYMNSPQLSPF---L--YGYRP-- 
Python          LCLVGISYAGP--LRKPRRAGYGSKSEEMTQF-GPYGYIQSPQVT---GPF--YGYHS-- 
Boa_constrictor LCLVGISYAGP--LRKPRKAGYGSESEEMMQF-SPYGYIHSPQVA---GSF--YGYHS-- 
Vipera          LCLVGISYAGP--LRKPRRAGYGSKSEEMMQF-GPYGYINSPQVA---GSF--YG----- 
Protobothrops   LCLVGISYAGP--LRKPRRAGYGSKSEEMMQF-GPYGYINSPQVA---GSF--YGYPS-- 
Crot_horrid     LCLVGISYAGP--LRKPRRAGYGSKSEEMMQF-GPYGYINSPQVA---GSF--YGYPS-- 
Crot_mitch      LCLVGISYAGP--LRKPRRAGYGSKSEEMMQF-GPYGYINSPQVA---GSF--YGYPS-- 
Thamnophis      LCLVGMSYAGP--LRKPRRAGYGSKSEEMMQF-GPYGNINLPQIA---GSF--YGYHS-- 
Cobra           LCLVGISYASP--LRKPRRAGYGSKSEEMMQF-GPYGYINSPQIA---GSF--YGYHS-- 
Pantherophis    LCLVGMSYAGP--LRKPRKAGYGSKSEEMMQF-GPYGYINSPQIA---GSF--YGYHS-- 
Pogona          LCLVGTSCAIP--LRKRRKAGFGSKSEEMMPF-GAYGFLNSPQLSQLAASL--YGYRP-- 



                             :   *  *:.*:***   : . :  :: * :         :       
 
 
 

300 
                                                   277280           294 
Ornithorhynchus --QL-PQFFQPPQM-PPWPQPPPNGWPA-QNPGPPQGGKPQ-AKPGQSQ----NTKQPNP 
Monodelphis     --RL-PQQFPQIQM-PVWPQPPPNAWLP-RIPC-HRTYQDH-RKAGEGQ----EIPRPSQ 
Mus_musculus    PPHM-PPQYPPYQM-PMWPPPVPNGW---QQ---PPMPNFP-SKTDQTQ----ETAKPNQ 
Rattus          PPHM-PPQYPPYQM-PMWPPPVPNGW---QQ---PPMPNFP-SKTEQTQ----ETAKPNQ 
Cavia           --QI-PPPYPQYPMPPMWPHPLPSGW---QN---PPVPQHQ-TKTDQNQ----ETQKPNQ 
Homo            -----PQQFPQYQM-PMWPQPPPNTWHP-RK---SSAPKRH-NKTDQTQ----ETQKPNQ 
Equus           --QLPPQLFPQYQM-PMWPQPPAIMGRP-KKSS-PSTQKPQ-SKTDQAP----ETPMPNQ 
Ursus           -----PPVFPQYQM-PMWPQPPPNMGHL-QKSSPPSAPKRQKSKTDQIP----ETQNPNE 
Bos             --QL-PQLFPQYQM-PMWPQPPPNKKSP-QK---PSSPAAP-KQTDQAP----ETPSPNQ 
Sus             --QL-PQFFPQYQM-PMWPQPPPNKKHP-QK---PSASKQQ-SKTDPAP----ESQKPNQ 
Tursiops        --QL-PQLFLPYQM-PMWPQPPPNKKRP-QKPSSPSAPKHQ-SKTDQAP----ETQKPNQ 
Allig_mississip --SY-PQIFQQQ---PVWPQQQLYLWQQ-QKPVQPPAIQPQ-QKPRQAQ----RSPQPSR 
Allig_sinensis  --SY-PQVFQQQ---PVWPQQQLYLWQQ-QKPVQPPAIQPQ-QKPRQAQ----RSPQPSR 
Gharial         --SY-PQVFQQQ---PVWPQQQLYLWQQ-QKPVQPPAIQPQ-QKPRQAQ----RSPQPSK 
Crocodilus_nilo --SY-PQVFQQQ---PVWPQQQLYLWQQ-QKPVQPPAIQPQ-QKPRQAQ----RSPQPSR 
Crocodilus_poro --SY-PQVFQQQ---PVWP-QQLYLWQQ-QKPVQPPAIQPQ-QKPRQAQ----RSPQPSR 
Aspidoscelis    --RQ-PPLFPQ------LPQRQFLMWQQ-QTPGHQAARLPE-RKLHKAP----GVKHPNM 
Shinisaurus     --SY-PQMFSQQ---PISPLQRFFLWQP-QTPVHQAARLPQ-QKPHQTP----VAKQPNS 
Ophisaurus      --GY-PQMFPQQ---PGSPLQGFYLWQP-QTPVHQAARLPQ-LKPHQTP----VAEQPKS 
Anolis          --GF-PQMVPQQ---PTFPLQRFYLWPQ-QMPVHQSARPPQ-QKAHQTP----VPKKPNS 
Eublepharis     --SY-PQLFPQ-------PRQRFYIWPQ-QTPAHQAARLPQ-RKPHQTP----AARQPIQ 
MournGekko      --SY-PQLFPQ-------PLQRFYLWPQ-QTPVHQAARLPQ-RKPHQTL----GARQPIH 
Gekko_japon     --SY-PQLFPQ-------PLQRFYLWPQ-QTPVHQAARLPQ-RKPHQTL----GARQPIH 
Python          --SY-PQIFPKW---PILPLQRFFIWPQPAPPSHQAAKLPQ-KKPQQTP----GTKQSNQ 
Boa_constrictor --SY-PQMFSQW---PILPLQRFFPWPQPASPTHQAARLPQ-QKPPQTP----GIKQPNQ 
Vipera          ---Y-PQMFSQW---PILPLQRFFLWPQSATPAHQASRLPQ-QKPQQIP----GTKQPNQ 
Protobothrops   --GY-PQMFSQW---PTLPLQRFFLWPPSATPAHQASRLPQ-QKPQQIP----RTKQPNQ 
Crot_horrid     --GY-PQMFSQW---PILPLQRFFLWPQSTTPAHQASRLPQ-QKPQQIP----GTKQPNQ 
Crot_mitch      --GY-PQMFSQW---PILPLQRFFLWPQSTTPAHQASRLPQ-QKPQQIP----GTKQPNQ 
Thamnophis      --NY-PQMLPQW---PVLPLQRFFLWPQSASPVHQASRLPQ-QKLQQIP----GTKQPNQ 
Cobra           --N--PQMFSQW---PILPLQRFFLWPQSASPTHQASRLPQ-QKPQQIP----RTKQPNQ 
Pantherophis    --NY-PQMFPQW---PVLPLQRFFLWPQSASPVHQASRLPQ-QKPQQIP----ETKKPNQ 
Pogona          --SY-LQLFPQQ---SMPPLSRPSLWQQ-QMPAHEATRFPS-QNPHRLPQQPSAARRPNS 
                                  *                        :             .   
 

360 
                                                          344 
Ornithorhynchus --------SQ--------P-KKPPQ--QQ-PPKQAAKQPAPGPS---------------- 
Monodelphis     --------PL--------P-TKPPT--T---PKPPTKQSPEGPP---------------- 
Mus_musculus    --------TN--------P-QEP-----Q-PQKQPLKEPPNEAA---------------- 
Rattus          --------TD--------P-QEP-----Q-PQKQPLKEPPNEAA---------------- 
Cavia           --------TQ--------P-QKP-------PEKQPSNQPPENPP---------------- 
Homo            --------TQ--------S-KKP-------PQKRPLKQPSHNQP---------------- 
Equus           --------TQ--------P-KKS-------PPKQPAQ------T---------------- 
Ursus           --------PQ--------P-KKP-------PPKQPLKQPPPTPA---------------- 
Bos             --------PQ--------P-TDS-------PPNQHLKQPSTTTA---------------- 
Sus             --------PQ--------P-KTP-------TPKQPLNEPSPTPT---------------- 
Tursiops        --------PQ--------L-KQP-------LPEHPLKQPSPTPT---------------- 
Allig_mississip --------PQPQPQPRPQPRLQPSQ--QP--AKPKPQKPQKQPP-PTQPAHPSHSQPPAQ 
Allig_sinensis  --------PQPQPQPRPQPRPQPSQ--QP--AKPKPQKPQKQPP-PTQPAHPSHPQPPAQ 
Gharial         --------PQPQPQPRPQPQLQPSQ--QP--AKPKPQKPQKPPP-PTQPAHPSRPQPPAQ 
Crocodilus_nilo --------PQPQPQPRPQPQPQPSQ--QP--AKPKPQKPQKPPP-PTQPAHPSRPQPPAQ 
Crocodilus_poro --------PQPQPQPRPQPQPQPSQ--QP--AKPKPQKPQKLPP-PTQPAHPSRPQPPAQ 
Aspidoscelis    -------RSQPKPQLP--P--QPRR--QQ--PQPKMPQLPKLPQ-NTNPSQ-T-QQVPVQ 
Shinisaurus     -------RPQPRPQLL--P-QQPRY--QQ--PQPKMQQPPKQPQ-NIRPTQ-TRQQVPIQ 
Ophisaurus      -------RPQARPQLP--P-QQPRY--QQ--PQAKIQQPSKPPQ-NTRPTQ-THQQVPVQ 
Anolis          -------RPRLKPRLV--P-QQPRY--QQ--PQPKIHLPAKQPPVATHPFQ-PQPQTPVQ 
Eublepharis     -------RPKLQPQMPQQP-HKPIQ--QQ--PHPKIQQPPKKPP-STSSPQ-IHHQGPVY 
MournGekko      RPQLPQLRPQLRPQMPQQP-HKPIQ--QQ--PRPRIQLPPKKPP-NTSPPQ-TPHQVPVH 
Gekko_japon     RPQLPQLRPQLRPQMPQQP-HKPIQ--QQ--PRPRIQLPPKKPP-NTSPPQ-TPHQVPVH 
Python          -------RPQ----LP--P-RQPRP--QQPPPPPQ----PKQPQ-KTNPSH-THPQVPMQ 
Boa_constrictor -------RPQ----LP--P-QQPRY--QQ--PQ------PKQPQ-KTNPSQ-IYPQVPIQ 
Vipera          -------RPQ----LP--P-QQPRY--QQ--PQPL----PKQPQ-KTKPSQ-TYPQVPFX 
Protobothrops   -------RPQ----LP--P-QQPRY--QQ--PQPL----PKQPQ-KTNPSQ-TYPQVPFQ 
Crot_horrid     -------RPQ----LP--P-QQPRY--QQ--PQPL----PKQPQ-KTNPSQ-TYPQVPFQ 
Crot_mitch      -------RPQ----LP--P-QQPRY--QQ--PQPL----PKQPQ-KTNPSQ-TYPQVPFQ 
Thamnophis      -------RPQ----LP--P-QQPRY--QQ--PQPL----PKQPQ-KTNPSQ-TYPQVPFQ 



Cobra           -------RPQ----LP--PQQQPRY--QQ--PQPL----PKLPQ-KTNPSQ-TYPQVPFQ 
Pantherophis    -------RPQ----LP--P-QQPRY--QQ--PQPL----PKQPQ-KTNPSQ-TYPQVPFQ 
Pogona          -------RPQPKLQLP--P-QQPTHQVQQ--PQIKVQQPPKLPPSAADPSQ-PQPQLP-- 
                        .             .                                      
 
 

420 
Ornithorhynchus KPT-EE------TRQPQMYPPFGNGFFP------FQLQPWQIPP---------------- 
Monodelphis     RPK-EE------DQQPPQYPPFGNGMFP------FHQPPWHIPQF--YNPGGFPSPPNNP 
Mus_musculus    RAK-DD------AQPPQPFPPFGNGLYP------YPQPPWPIPQ---------------- 
Rattus          RAK-DE------AQPPQPFPPFGNGLYP------YQQPPWPIPQ---------------- 
Cavia           KDK-AD------AQPPQPFPPFNNGLFP------FQQPPWPIPQ---------------- 
Homo            QPE-EE------AQPPQAFPPFGNGLFP------YQQPPWQIPQ---------------- 
Equus           QAE-EE------AQPPQAFPPFGNGLFP------YHQPPWQVPH---------------- 
Ursus           QPE-EE------TQPPQAFPPFGNGLFPPFSNGLYQQPPWQVPH---------------- 
Bos             QPQEEE------TQTPQAFPPFGNGLFP------YQQPPWHIPH---------------- 
Sus             QPE-EE------TQTPQAFPPFGNGLFP------YQQPLWHVPH---------------- 
Tursiops        QPQ-EE------TQTPQAFPPFGNGLFP------YQQLPWHVPQ---------------- 
Allig_mississip PRNEEK------QLSPQVYFPYSNAHFP------YQQQPWHIPQI--YNQGGFLPQ-LNP 
Allig_sinensis  PRNEEK------QLSPQKCIPYSNAHFP------YQQQPWHIPQI--YNQGGFLPQ-LNP 
Gharial         PRNEEK------QLSPQVYFPYSNAHFP------YQQQPWHIPQI--YNQGGFLPQ-LNP 
Crocodilus_nilo PRNEEK------QLSPQVYFPYSNAHFP------YQQQPWHIPQI--YNQGGFLPQ-LNP 
Crocodilus_poro PRNEEK------QLSPQVYFPYSNAHFP------YQQQPWHIPQI--YNQGGFLPQ-LNP 
Aspidoscelis    QPKARKEQQQQQQQQPQVLPP-------------YLQQPWHFPQI--FRQGAFQP--FGP 
Shinisaurus     QPKWGN------QQQPQALPP-------------HLQQPWHFPPI--FGHGGFQPQPFRP 
Ophisaurus      QPKRGN------QQPPQAFPP-------------HPQQPWHFPQM--FGHGGFQPQSFGP 
Anolis          PPKGEK------PQQPQAFPP-------------HPQQPWQFPQI--FGHGGFQPQLFNP 
Eublepharis     QSKRVQ------PQQPQILFP-------------RQQYPWHFSQI--FNQGGFHPQSFGP 
MournGekko      QSKGVK------QQQPQILFP-------------NQQHLWHFPQI--LSQGGFHPQPFSP 
Gekko_japon     QSKGVK------QQQPQILFP-------------NQQHLWHFPQI--LSQGGFHPQPFSP 
Python          HPTEGK------QQHPQAFAP-------------YPQQPWHFPQI--FGAGGFQPQQFGP 
Boa_constrictor HPKEGK------QQQPQAFPP-------------YPQQPWHFLQI--FGPGCFQPQPFGP 
Vipera          XXXXXX------XXXXXGFPP-------------YSQPPWHFPQFPYIVSRGFHPRHL-S 
Protobothrops   HPKEGK------QQQPQGFPP-------------YPQPPWHFPQL--FGPRGFQPKHFGS 
Crot_horrid     HPKEGK------HQQPQGFPP-------------YLQPPWHFPQL--FGSRGFQPKHFES 
Crot_mitch      HPKEGK------QQQPQGFPP-------------YPQPPWNFPQL--FGSRGFQPKHFGS 
Thamnophis      YPTEGK------QQQPQGFPP-------------YSQPPWHFPQL--FGSRGFQPKRSQG 
Cobra           HPKEGK--QQLQQQQPQGFPP-------------YSQPPWHFPQI--FGPRGFQPKHYGS 
Pantherophis    HPKEGK------QQQPQGFPP-------------YSQPPWHFPQI--FGPRGFQPQQYGS 
Pogona          ------------DLQSKAFLP-------------HQQQPWHFPQVM-FGHGGFQPQMFGP 
                                    *                  * .                   
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Ornithorhynchus ---QM-PP--GYGRPPGSNEEGGNPYFGYFGHQGFGGRPPYYSEEMKEE-------EKES 
Monodelphis     FHGRM-PP--GYGRPPVSNEEGGNPYFGYFGYHGFGGRPPYYSEEMFEQDFEKPK-EEDP 
Mus_musculus    ---RG-PP-TAFGRPKFSNEE-GNPYYAFFGYHGFGGR-PYYSEEMFE-DYEKPK-EKDP 
Rattus          ---TG-PP-TGFGRPKFSNEE-GNPYYAYFGYHGFGGR-PYYSEEMFE-DYEKPK-EKDP 
Cavia           ---RMPPP--GYGRPPLSNEDGGNPYFGFFGYPGFGGR-PYYSEEMFE-DYEKPK-EEDP 
Homo            ---RLPPP--GYGRPPISNEEGGNPYFGYFGYHGFGGRPPYYSEEMFEQDFEKPK-EEDP 
Equus           ---RL-PP--GYGRPLGSNEEGGNPYFGYFGYHGFGGRPPYYSEEMFE-DFEKPK-EEDP 
Ursus           ---RV-PP--GYGRPPGSNEEGGNPYFGYFGYQGFGGRPPYYSEEMFEQDFEKPK-EEDP 
Bos             ---KI-PP--GFGRPPGSNEEGGNPFFGFFGYHGFGGRPPYYSEEMFE-DFEKPK-EEDP 
Sus             ---RI-PP--GYGRPPTSNEEGGNPYFGFFGYHGFGGRPPYYSEEMFEQDFEKPK-EKDP 
Tursiops        ------PP--GYGRPPVSNEEGGNPYFGYFGYHGFGGRPPYYSEEMFEQDFEKPK-EKDP 
Allig_mississip QHRQM-PP--GFGQPPISNEEGGNPYYGY-FFQGLGQRPPYYSEEMFEHEYDKPKPEKEA 
Allig_sinensis  QHRQM-PP--GFGQPPISNEEGGNPYYGY-FFQGLGQRPPYYSEEMFEHEYDKPKPEKEA 
Gharial         QHRQM-PP--GFGQPPISNEEGGNPYYGY-FFQGLGQRPPYYSEEMFEHEYDKPKPEKEA 
Crocodilus_nilo QHRQM-PP--GFGQPPISNEEGGNPYYGY-FFQGLGQRPPYYSEEMFEHEYDKPKPEKEA 
Crocodilus_poro QHRQM-PP--GFGQPPISNEEGGNPYYGY-FFQGLGQRPPYYSEEMFEHEYDKPKPEKEA 
Aspidoscelis    YQGHM-P----LGRPPVSNEE-GTPYFGY-GFHGLGGRPPYYSEEMFEQDFEKPK-EKDP 
Shinisaurus     YQGHV-P----FGRPPVSTEE-GTPHYGY-GFQGMGGRPPYYSEEMFEQDFEEAK-EKEA 
Ophisaurus      YQGRM-P----FGRPPAS-EE-GTPYFGY-GYQG---RPPYYSEEMYEQDFEKPK-EKEP 
Anolis          YQGHM-P----FGRPPNS-EE-GNPYFGP-GYQGMGGRPPYYSEEMFEQE------DKEA 
Eublepharis     FQGSM-PP--GFGHPPISNEE-GTPYYGY-GYHGLGNRRPYNSEE-FENDYEKPK-EKEA 
MournGekko      FHGRM-PA--GFGRPPISNEE-GTPYYGY-GYPGLGVR-PYNSEE-FEQDYEKPK-EKEA 
Gekko_japon     FHGRM-PA--GFGRPPISNEE-GTPYYGY-GYPGLGVR-PYNSEE-FEQDYEKPK-EKEA 
Python          YQRHM-P----FGRPPISNEE-GTPYFGY-GYHGLGNRLPYYSEEMFEQDFEKPK-EKDS 
Boa_constrictor YQGHM-P----FGRPPVSNEE-GTPYFGY-GYHGLGNRPPYYSEEMFEQDFEKPK-EKDP 
Vipera          AMGHM-P----FGQPPVSNEE-GTPYFGY-GYHGLGNRPPYYSEEMFEQDFEKPK-EKEP 
Protobothrops   YQGHM-P----FGQPPVSNEE-GTPYFGY-GYHGLGNRPPYYSEEMYEQDFEKPK-EKEP 
Crot_horrid     YQGHM-P----FGQPPVSNEE-GTPYFGY-GYHGLGNRPPYYSEEMYEQDFEKPK-EKEP 
Crot_mitch      YQGHI-P----FGQPPVSNEE-GTPYFGY-GYHGLGNRPPYYSEEMYEQDFEKPK-EKEP 



Thamnophis      YCHHM-P----FGQPPVSNEE-GTPYFGY-GYHGLGNRSPYYSEEMFEQDFEKPK-EKEP 
Cobra           YQGHI-P----FGQPPVSNEE-GTPYFGY-GYHGLGNRPPYYSEEMFEQDFEKPK-EKEP 
Pantherophis    YQGHM-P----FGQPPVSNEE-GTPYFGY-GYHGLGNRPPYYSEEMFEQDFEKPK-EKEP 
Pogona          YQGRT-PLGRPLGRPHVSNEE-GAPYFGY-GYHGMGHRPP-YSEEMFEQDFEEPV-EKEP 
                      *     *:*  * *: * *.:.   . *   * *  ***  *        :::. 
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Ornithorhynchus PKED-----SPSPEPTANSTVAETNSTQPSGPSQAGSQGGNATDPGQS-AGNGSPAQTPG 
Monodelphis     PKVE-----STTAAPPTNSTVPETNSTQATVPVSGGSQGGNETST----TGNEAEVQNPG 
Mus_musculus    PKPEDPPPDDPPPEASTNSTVPDANATQSI---P---EGGNDTSP----IGNTGPGPNAG 
Rattus          PKPEDPPPDDPPPEASTNSTVPDANATQSI---PGGGQGGNDSSP----VGNTGPGPNAG 
Cavia           PKPE-----DPPSEPSANSTVPETNSTQLT------NQGKNDTGP----TLNSIPGLNTG 
Homo            PKAE-----SPGTEPTANSTVTETNSTQ---PNPKGSQGGNDTSP----TGNSTPGLNTG 
Equus           PKAE-----SPATEPSSNSTVPENNSTQPNAPNPRGSQGGNDTSP----TGNSGYGPNTV 
Ursus           PKKE-----SPAAEPSGNSTGPETNSTQSNAPIPGGSQGGNDTSP----TG-----PNM- 
Bos             PKTE-----TPATDPSVNSTVPETNSTQPGAPSPRAGQGGNDTSP----AGNNGQDPNTV 
Sus             PKTE-----TPATEPSVNTTVPETNSTQPNAPNPR----GNDTSP----TGTSGQGPNPR 
Tursiops        PKTE-----SPATDPSVNSTVPETNSTQSNAPNPRGSQGGNDTSP----TGNSVQGSNTV 
Allig_mississip PKEE-----SPAAAPVPNATVPVVSTTTPSPPSQGGDQGGNATHPGVSAGENGTPSQNPE 
Allig_sinensis  PKEE-----SPAAAPVPNATVPVVSTTTPSPPSQGGDQGGNATHPGVSAGGNGTPSQNPE 
Gharial         PKEE-----SPAAAPVPNATVPVVSTTTPSPPSQGGDQGGNASHPGVSAAGSGTPSQNSE 
Crocodilus_nilo PKEE-----SPAAAPVPNATVPVVSTTTPSPPSQGGDRGGNATHPGVSAGGSGTPSQNPE 
Crocodilus_poro PKEE-----SPAAAPVPNATVPVVSTTTPSPPSQGGDRGGNATHPGVSAGGSGTPSQNPE 
Aspidoscelis    ----------PAPDPATNSTVSDTNSTLSNPP----SQGENATLSGLSTS--GANSPVLE 
Shinisaurus     PK---------ATDPATNSTVSDTNSTISNPA----NQGGNATISGLSSTSNGANSPDLQ 
Ophisaurus      PK---------TTDPPTNSTVSDTNSTISNPA----SQGGNATISGLSTMNNGANSPGLQ 
Anolis          PK-E-----SPATDPVTNST--DTNSTVSNPA----SQGGNGTMSGLSEKATGANSPGLQ 
Eublepharis     PKTE-----SPATDPATNAT--DTNSTLSNPA----GQVGNATNAGLSITDNGGNSPKLE 
MournGekko      PNTE-----SPAADPATNAT--DTNSTLSNPS----SQAGNATNSGLSVTDSGANSPNLE 
Gekko_japon     PNTE-----SPAADPATNAT--DTNSTLSNPS----SQAGNATNSGLSVTDSGANSPNLE 
Python          PK-E-----NPAADPITNSTVSDTNSTI--PA----SHGGNATLSGLSPTNNEANFLGVP 
Boa_constrictor PK-E-----NPAADPTMNSTVSDTNSTI--PA----SHGGNATLSGLSTTNNEANFLGVP 
Vipera          PK-E-----NPASDPTTNSTVSDTNSTI--PA----SHGGNASLSGLSTTNNEANF---- 
Protobothrops   PK-E-----NPASDPTTNSTASDTNSTI--PA----SHGGNANLSGLSTTNNEANF---- 
Crot_horrid     PK-E-----NPASDPTTNSTASDTNSTI--PA----SHGGNANLSGLSTTNNEANF---- 
Crot_mitch      PK-E-----NPASDPTTNSTASDTNSTI--PA----SHGGNANLSGLSTTNNEANF---- 
Thamnophis      AK-E-----NPASDPTTNSTVSDTNSTI--PA----SHGGNATFSGLSTTNNEVNFPGLS 
Cobra           PK-E-----KPASDPTTNSTVSDTNSTI--PA----SHRENATLSGISTTNNEANFPGLS 
Pantherophis    PK-E-----NPASDPTTNSTVSDTNSTI--AA----SNGGNATLSGLSTTNNEANFPGLS 
Pogona          AK-E-----TPATNPVTNSTVADTNTTVSNPA----SQGGNATISEPIATGNGANPLGLQ 
                            . .  *:*    .:*             * . .                

600 
 

                              556               
                            555 557             574                    597 
Ornithorhynchus HGTVPDNGE-PPGPLLNASDHGGARGPKPTGPGPGQPPFRGRPANPN-AAPGFPAGRQRR 
Monodelphis     --------I-NLAPAVNVSGQDGPGS--QVPPGPYQPTILENSPNPN--LRGFPISRQW- 
Mus_musculus    NNPTVQNGV-FPPPKVNVSGQGVPKS--QIPWRPSQPNIYENYPYPN-----YPSERQW- 
Rattus          NNPTVLNGV-FPLPKVNVSGQGVPKN--QIPWRPSQPNIYENYPYPN-----YPSERQW- 
Cavia           NNPTVQNGI-FPLPTVNFSGQVIPGS--QIPWKPNQPNIYGSYPKPN--IRNSPSGRQS- 
Homo            NNPPAQNGI-GPLPAVNASGQGGPGS--QIPWRPSQPNIRENHPYPN--IRNFPSGRQW- 
Equus           SNRTVQNGV-ILPPTVNISGQGIPRR--QIPWRPSQPKIHENYPNPN--IRNFPARRQW- 
Ursus           ----AQNGV-NSSPTVNVSGQAVPRT--QIMWGPSQPNIHENYPNPN--NRNFPVGRQW- 
Bos             SNPTVQNN-----PVVNVSGQGVPRS--QTPWRPSQTNIHENYPYPN--IRNFPAGRQW- 
Sus             SNPTGQNG-----PAVNVSGQGVPRS--QSPWGPRQTIIHENYPNPN--IRGFPARRQW- 
Tursiops        SNPTAQNS-----PAVNVSGQGVPRS--QTPQGPSQTNIHENYPNPN--IRSFPAGRQW- 
Allig_mississip NKPAGVNET-TPSPTVNISSPQEPGSEGVPQNGPEQPNARRNAPTLD-IIQRFPANRQQ- 
Allig_sinensis  NKPAGVNET-TPSPTVNISSPQEPGSEGVPQNGPEQPNARRNAPTLD-IIQRFPANRQQ- 
Gharial         NKPAVENGT-TPSPTVNISSPQQPGSEGVPQNGSEQPNAGRNTPTLD-IIQRFPANRQQ- 
Crocodilus_nilo NKPAVENGT-TPSPTVNISSPQEPGNEGVPQNGPEQPNAGRNTPTLD-IIQRFPANRQQ- 
Crocodilus_poro NKPAVENGT-TPSPTVNISSPQEPGNEGVPQNGPEQPNAGRSTPTLD-IIQRFPANRQQ- 
Aspidoscelis    GKSIGG---PTLSPTDYVSGVNA-----IAQNGNNQSSLRPNSPSMN-AIQNFPPDAQQ- 
Shinisaurus     SKLVSGNGVPTPSPTVLISGGNG-----AAQNGIDQSSHRPQFPNVN-GVQSFPSGSQQ- 
Ophisaurus      SKLLSGNGVPTPSPSVLMSGANG-----AAQNGIDQSSHRPKSSTVN-GIQSFPSGSQQ- 
Anolis          NNMFSGNAVSTSSPTTQTSEGNG-----VAQNVLEQIRHRSKLPNGD-VIQSFPSGRQH- 
Eublepharis     SRWHIGNGVPTLLPTLHVSNGDT-----AAQNGMDQSVHRASSPNIYHIVQNLPSDQHQ- 
MournGekko      SRLLIVNGVPTISPTLHVSKGDV-----AAQNVMDQSIHRASSPNSNHIIQNLPSDKQQ- 
Gekko_japon     SRLLIVNGVPTISPTLHVSKGDV-----AAQNVMDQSIHRASSPNSNHIIQNLPSDKQQ- 
Python          NKFVSRNGIPTPSPTGRISGQNE-----VAQNGIDQLSYRPKPTNAN-VFHNIFSDGQQ- 



Boa_constrictor NKFANGNGIPTPSPADHISAQNE-----AGQNGIDQSNYKPKSTNAN-VFHNLFSGSQQ- 
Vipera          ---VHVNGIPTPSPTGHMSGQNE-----AAQNGIDQSNYRPKSTNTN-VFHNFFSGSQQ- 
Protobothrops   ---VHGNGIPTPSPTGHMSGQNE-----AAQNGIDQSNYRPKSTNTN-VFHNFFPGSQQ- 
Crot_horrid     ---VHGNGIPTLSPTGHMSGQNE-----AAQNGIDQSNYRPKSTDTN-VFHNFFSGSQQ- 
Crot_mitch      ---VHGNGIPTPSPTGHRSGQNE-----AAQNGIDQSNYRPKSTDTN-VFHNLFSGSQQ- 
Thamnophis      KKIVSGNGIPTPSPTGHMSGQND-----AVQNGFDQSNYRPKSTNTN-VFRNFFSGSQQ- 
Cobra           KKIVSGNGIPTPSPTSHMSGQNE-----AAQNGFDQSNYRPKSTNTN-VFHNFFSGSQQ- 
Pantherophis    KTIVSGNGIPTPSPTGHVSGQNE-----ASQNGFDQSNYRPKSTNTN-VFHNFFSGSQQ- 
Pogona          SKLVDGNGFSTPSPTAHVSGGNG-----AAQDALEQSGHQPKSPN---MIQSFPPASQQ- 
                             *    *                *       .             :   
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Ornithorhynchus PFVHPFGRPFDRPVGRPVGRRDHGPTYGNTPKARGPLRWNAVTSEGKRV-ARPGYPMYRR 
Monodelphis     -----------SQTSFPVGPRLMGPFYRNYPNQRSY-QWPSLAYVSKQI-VRPGNTAYQK 
Mus_musculus    -----------QTTGT-QGPRQNGPGYRNPQVERGP-QWNSFAWEGKQA-TRPGNPTYGK 
Rattus          -----------QTTDT-QGPKQNGPGYQNPQIQRGP-QWNSFAWEGKQATTHPGNPTYHK 
Cavia           -----------NPTHTATGQRPPGPSYRNQPGQWDA-QGNSFAWEGKQA-AGPKNPTYHK 
Homo            -----------YFTGTVMGHRQNRPFYRNQQVQRGP-RWNFFAWERKQV-ARPGNPVYHK 
Equus           -----------RPTGTATGNRQNGPFYRN-QVQRDP-QWNSFAWEGKRT-VHPGNPIYRK 
Ursus           -----------RPTGTIMGHRQNGPFYRNQQFQRGP-RWNSFALERKQA-VRPGNPIYRK 
Bos             -----------HPTGTSMGNRRNGPFYRNQQIQRAP-RWNSFVLEGKQA-IRLGYPIYRR 
Sus             -----------RPPGPAMGHRRNGPFYRNQQIQRGP-RWNSFTLEGKQA-VRPGYPTYRR 
Tursiops        -----------RPTGTATGHKRNGPFYRNQQIQRGP-RWNSFVLEGKQA-VRPGYPIYRR 
Allig_mississip -----------MFGHGSFGHREYSQGYRSSLDQGAA-RHRASASMVNPS-TPSENSLYRK 
Allig_sinensis  -----------MFGHGSFGRREYSEGYRSSLDQGAA-RHRAYASMVNPS-TPSENSLYRK 
Gharial         -----------MFGHGSFGRREYSQGYRSSLDQGAA-RNRASAFMVNPS-TPSENSLYRK 
Crocodilus_nilo -----------MFGHGSFGHREYSQGYRSSPDQGAA-RHRASAFMVNPS-TPSENSLYRK 
Crocodilus_poro -----------MFGHGSFGHREYSQGYRSSPDQGAA-RHRASAFMVNPS-TPSENSLYRK 
Aspidoscelis    -----------SAGHG-------SNIYNLHPDMREP-RHNAMISRGNFP-IRTENPNYVS 
Shinisaurus     -----------STGHG-------SHVYKPHPDMGDT-RHNTLISGGNPS-IQTENPTYPL 
Ophisaurus      -----------PTGHG-------SHDYKPHPDMGDM-RHNTLVSRGNPS-VQSENPTYPF 
Anolis          -----------STMQV-------SNIHKPHEHMENT-KQN-LISRGNPS-IQSEDPTYPM 
Eublepharis     -----------STGNG-------LPVYKHYPGMENS-RPNTYISNGNPS-GHPETPTYPS 
MournGekko      -----------STGNG-------LHVYKPYPGMDES-RHNTYISRGNPS-GHPENPTYPS 
Gekko_japon     -----------STGNG-------LHVYKPYPGMDES-RHNTYISRGNPS-GHPENPTYPS 
Python          -----------SRGHS-------SYIYKANPDMSNT-RHNTLVSRGNPS-IQAENPTEPW 
Boa_constrictor -----------SRGRS-------SYIYKPNTDMGNT-RHNTLVSRGNPS-IQAENPTEPW 
Vipera          -----------SRGRD-------SYIYKANPDMGNT-RYNTLVSRGNPS-IQAENPADPW 
Protobothrops   -----------SRGRD-------SYIYKPNSDMGNT-RHNTLVSRGNPS-IQAENPADPW 
Crot_horrid     -----------SRGRE-------SYIYKPNSDMGNI-RHNTLVSRGNPS-IQAENPADPW 
Crot_mitch      -----------SRGRD-------SYIYKPNSDMGNT-RHNTLVSRGNPS-IQAENPADPW 
Thamnophis      -----------SRGHG-------SDIYKPNPDMGNS-RHDTLISRGNPS-MQAENPEEPW 
Cobra           -----------PRGRG-------TYIYKPNPDISNS-RHNTLVSRGNPS-MQAENPKEPW 
Pantherophis    -----------SRGRG-------SYIYKPNPDMGNS-RHNTLVSRGNPS-MQAENPEDPW 
Pogona          -----------STGHV-------PHIYNPHSEMGDA-RHNTLTFRGNPS-IQAENPSRSF 
                                          :          :        :        .     
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Ornithorhynchus PFPVAAPGRGFPNRAGNPLNLRKNPQAP-------------------------------- 
Monodelphis     VYPYISKSN-SPNHVSNPANNRRKPQGP-------------------------------- 
Mus_musculus    PPSPTSGV----NYAGNPVHFGRNLPGPNKPFVGANPASNKPFVGANPASNKPFVGANPA 
Rattus          PSPPTSRVN-YPNYAGNPVNFGRKLPGPKKPFMGANPASNKPFVGANPASNKPFVGTNPA 
Cavia           AYTPTSRKN-YPSYAGNPANFRRKLQGP-------------------------------- 
Homo            AYPPTSRGN-YPNYAGNPANLRRKPQGP-------------------------------- 
Equus           SYTPTTRGN-SPNNAGNPANIRRKPQGP-------------------------------- 
Ursus           AYASTARGN-SPNHAGNLGNFRRKPQGP-------------------------------- 
Bos             AYASTVRGN-YPNYAGNPVNFRRKPEGP-------------------------------- 
Sus             VYGSTARSN-PPNYAGNSANLRRKPEGP-------------------------------- 
Tursiops        AYASTARGN-SPNYAGNPANFRRKPEGP-------------------------------- 
Allig_mississip GPPDNSPIQ---------TNRRGDLQSR-------------------------------- 
Allig_sinensis  GPPDNSPIQ---------TNRRGDLQSR-------------------------------- 
Gharial         GPPDNSLIQ---------ANRRGNLQSK-------------------------------- 
Crocodilus_nilo GPPDKSLIQ---------ANRRGNLQSK-------------------------------- 
Crocodilus_poro GPPDKSLIQ---------ANRRGNLQSK-------------------------------- 
Aspidoscelis    AYGETI-------------NHREGPQNA-------------------------------- 
Shinisaurus     GYGEDS-------------NHRGNLHNT-------------------------------- 
Ophisaurus      GYAENS-------------IHRGNLQNT-------------------------------- 
Anolis          GNGWNS-------------NHRGNIQNT-------------------------------- 
Eublepharis     GYGDNS-------------NQRGNLQNI-------------------------------- 



MournGekko      GYGESS-------------NQRGNLQDI-------------------------------- 
Gekko_japon     GYGESS-------------NQRGNLQDI-------------------------------- 
Python          VYGGNS-------------IHRDNLQRI-------------------------------- 
Boa_constrictor VYGDNS-------------IHRDNLQRI-------------------------------- 
Vipera          VYRDNS-------------VHRTDLQRI-------------------------------- 
Protobothrops   VYRDNS-------------VHRTNLQRI-------------------------------- 
Crot_horrid     VYRDNS-------------VHRTNLQRM-------------------------------- 
Crot_mitch      VYRDNS-------------VHRTNLQRI-------------------------------- 
Thamnophis      VYRDNL-------------VHRANLQRI-------------------------------- 
Cobra           VYRDNS-------------VHRANLQRI-------------------------------- 
Pantherophis    IYRDNS-------------VHRANLQRI-------------------------------- 
Pogona          GYRDNL-------------DPRGNLQST-------------------------------- 
                                                                             
 
 

780 
Ornithorhynchus ------------------------------------------------------------ 
Monodelphis     ------------------------------------------------------------ 
Mus_musculus    SNKPFVGANPASNKPFVGANPASNKPYVGANPASNKPFIGANPAANKPSIGTNPAANKPS 
Rattus          SNKPFVGANPASNKPFVGANPASNKPFVGANPASNKPFVGANPASNKPFMGTNPAANKPS 
Cavia           ------------------------------------------------------------ 
Homo            ------------------------------------------------------------ 
Equus           ------------------------------------------------------------ 
Ursus           ------------------------------------------------------------ 
Bos             ------------------------------------------------------------ 
Sus             ------------------------------------------------------------ 
Tursiops        ------------------------------------------------------------ 
Allig_mississip ------------------------------------------------------------ 
Allig_sinensis  ------------------------------------------------------------ 
Gharial         ------------------------------------------------------------ 
Crocodilus_nilo ------------------------------------------------------------ 
Crocodilus_poro ------------------------------------------------------------ 
Aspidoscelis    ------------------------------------------------------------ 
Shinisaurus     ------------------------------------------------------------ 
Ophisaurus      ------------------------------------------------------------ 
Anolis          ------------------------------------------------------------ 
Eublepharis     ------------------------------------------------------------ 
MournGekko      ------------------------------------------------------------ 
Gekko_japon     ------------------------------------------------------------ 
Python          ------------------------------------------------------------ 
Boa_constrictor ------------------------------------------------------------ 
Vipera          ------------------------------------------------------------ 
Protobothrops   ------------------------------------------------------------ 
Crot_horrid     ------------------------------------------------------------ 
Crot_mitch      ------------------------------------------------------------ 
Thamnophis      ------------------------------------------------------------ 
Cobra           ------------------------------------------------------------ 
Pantherophis    ------------------------------------------------------------ 
Pogona          ------------------------------------------------------------ 
                                                                             

840 
Ornithorhynchus ------------------------------------------------------------ 
Monodelphis     ------------------------------------------------------------ 
Mus_musculus    IGTNPAANKPFVRNNVG----------------------ANKPFVGTNPSSNQPFLRSNQ 
Rattus          IGTNAASNKPFVGTNAGTNKPFMGINVASNKPFMGTNPASNKPFVGTNPASNKPFVRSNH 
Cavia           ------------------------------------------------------------ 
Homo            ------------------------------------------------------------ 
Equus           ------------------------------------------------------------ 
Ursus           ------------------------------------------------------------ 
Bos             ------------------------------------------------------------ 
Sus             ------------------------------------------------------------ 
Tursiops        ------------------------------------------------------------ 
Allig_mississip ------------------------------------------------------------ 
Allig_sinensis  ------------------------------------------------------------ 
Gharial         ------------------------------------------------------------ 
Crocodilus_nilo ------------------------------------------------------------ 
Crocodilus_poro ------------------------------------------------------------ 
Aspidoscelis    ------------------------------------------------------------ 
Shinisaurus     ------------------------------------------------------------ 
Ophisaurus      ------------------------------------------------------------ 
Anolis          ------------------------------------------------------------ 
Eublepharis     ------------------------------------------------------------ 
MournGekko      ------------------------------------------------------------ 



Gekko_japon     ------------------------------------------------------------ 
Python          ------------------------------------------------------------ 
Boa_constrictor ------------------------------------------------------------ 
Vipera          ------------------------------------------------------------ 
Protobothrops   ------------------------------------------------------------ 
Crot_horrid     ------------------------------------------------------------ 
Crot_mitch      ------------------------------------------------------------ 
Thamnophis      ------------------------------------------------------------ 
Cobra           ------------------------------------------------------------ 
Pantherophis    ------------------------------------------------------------ 
Pogona          ------------------------------------------------------------ 
 
 
 
 
                                                                             

900 
                                         868 870 874 
Ornithorhynchus -------------AKHPGEANSGPVYSQRGGLMAPREPVASPQENPPSPREKPSFPTRGP 
Monodelphis     -------------TKQPEEINGGLA-GPKLGTAHKEEQIQNPKENSVTQRERITFPTRDP 
Mus_musculus    ASNKPFMRSNQASNKPFVGTNVASV-GPKQVTVSHNMKTQNPKEKSLGQKERTVTPTKDA 
Rattus          ASNKPFVGANAASNKPFVGTNVPSV-GPKQVTVSHNMKTQNPKEKSLGQKERTVTPTKDT 
Cavia           -------------NKPFVGTNVTPM-SPKQGTIGRNEKIQNPKEKSLGQKESTINPTKGM 
Homo            -------------NKHPVGTTVAPL-GPKPGPVVRNEKIQNPKEKPLGPKEQIIVPTKNP 
Equus           -------------NKPPVVTNV-PL-GPKHDTVDLNEKVQNPREKPPDQKE-IVIPTRDP 
Ursus           -------------NKHPVGTNVAPL-SPKQGTVVHNEKIQNPGEKPVGPKERIVIPTRDP 
Bos             -------------SKQPEGT-IAPL-GPKHGTTGHNENIQNPKEKPVSQKERIVIPTRDP 
Sus             -------------NKNPMVTNVAPP-GPKHGTVDQNENIQNPREKQVSQKERTVVPTRDP 
Tursiops        -------------NKHPVGTNVAPL-GPKHGTVGHNENIQNPREKPVSQKEGIVIPTRDP 
Allig_mississip -------------PS-----NYPAL-NPRHGPSGSE--FQQHGKRAAGQRQRPPFPDTHP 
Allig_sinensis  -------------PS-----NYPAL-NPRHGPSGPE--FQQHGKRAAGQRQRPPFPDTHP 
Gharial         -------------PS-----NYPAL-NPRHGPSGPE--LQQPGKRPAGQRQRPHFPDTHP 
Crocodilus_nilo -------------PS-----NYPAL-NPRHGPSGPE--FQQPGKRPAGQRQRPHFPDTHP 
Crocodilus_poro -------------PS-----NYPAL-NPKHGPSGPE--FQQPGKRPAGQRQRPHFPDTRP 
Aspidoscelis    -------------NS-----NYPSI-SNRPEPYGYQKQTRFHKINLPGQKEGMPFPSSDL 
Shinisaurus     -------------NI-----NHPST-GTEPIPYGQQEQPHYSGRNPLGQREREPFPRSDP 
Ophisaurus      -------------NI-----NHPST-VSGPNPYGQQEHPHYSGRNSLGQRERGPFPSSNP 
Anolis          -------------NV-----NNPST-NTRHIPYGQQEQPHYPERNEFSQIDSVPFPSSDP 
Eublepharis     -------------NNN---NNIP-I-NTRPNPYGQQEHPHYPERNPSNQRQILPFPSSDP 
MournGekko      -------------NSN---NNNPSI-NARPNLYGQQEHPHYPERNPSDQRQILPFPSSDP 
Gekko_japon     -------------NSN---NNNPSI-NARPNLYGQQEHPHYPERNPSDQRQILPFPSSDP 
Python          -------------NS-----NHPTV-NNRPNSYGQQEELRYPGNNPSRWR-----PSSGR 
Boa_constrictor -------------NS-----NHATA-NNRPNSYGQQEELHYPGNNPSSWRA---NPSSGP 
Vipera          -------------NS-----NHPTA-KNRPNTFGQQEKSHYPGNNPSSWRA---DPNSGP 
Protobothrops   -------------NS-----NHPTA-KNRPNTFGQQEKSHYPGNNPSSWRA---DPSSGP 
Crot_horrid     -------------NS-----NHPTA-KNRPNTFGQQEKSHYPGNNPSSWRA---DPSSGP 
Crot_mitch      -------------NS-----NHPTA-KNRPNTFGQQEKSHYPGNNPSSWRA---DPSSGP 
Thamnophis      -------------NS-----NHPTA-KNRPNSYGQQEKVHYPGNNPSSWRA---HPSSDP 
Cobra           -------------NS-----NHPTA-KNRPNSYGEQEKFHYPGNNPSSWRA---HPSSDP 
Pantherophis    -------------NRE---LNYPPA-KNRPNSYGQEEKFHYPENNPSSWRA---HPSSDP 
Pogona          -------------NS-----NQAMA-NPRPISYGPQEQSHLPGRSPSGQREIMPIPTSDP 
                                                   .                   *     
 

960 
                            914 
Ornithorhynchus AVPWRKPQNYGPGKPVYR--PPLSEGRP-ADPGPSPFDPRENPYYPRGDATDRRFLSSGG 
Monodelphis     TSTWRNSQGYETNKSNYK--LTPPQGSP-SVPSVNSVDQPEN-YYPRVDS--RRFPAS-- 
Mus_musculus    SNPWRSAKQYGINNPNYN--LPRSEGSM-VGPNFNSFDQQENSYFSKGAS--KRVPSPNI 
Rattus          GNPWRSSKQYGINNPNYN--LPHPEGSM-VGPNFNSFDQQENTYFSRGDS--RKVASPNR 
Cavia           SGSWRNSQYPGVNKPNYG--WPHPEDNM-LGPNFNSVNQYENSYYPRGEV--IKVPSSNA 
Homo            TSPWRNSQQYEVNKSNYK--LPHSEGYM-PVPNFNSVDQHENSYYPRGDS--RKVPNSDG 
Equus           PGPWRNSEDYGINKPNYK--LPHSEGNI-LVPNFNSVDQRENSYYPRGDI--IRAPNYDG 
Ursus           SGPWKNSQDYGVNKSNYK--LPHPESNM-LVPSFNSIDQHENSYYPRGDS--RRAPNSDG 
Bos             NGPWRNSQDYGVTKSNYK--LPHPEGNI-LVPNFNSIDQHENSYYPRGDS--RGTPNSNG 
Sus             SGPWRNSQDYGINKSNYK--LPQPEDNM-LVPNFNSIDQRENSYYPRGES--KRAPNSDG 
Tursiops        SGPWRNSQDYGVNKSNYK--LPHPEDNM-LVPNFNSIGQRENSYYLRGDS--RRAPNSNG 
Allig_mississip LSQRQNAPSYSNNRAGYKKGIILPDSKP-PAPTFNTVGTNEHTQHSQDDA--SRIPASGL 
Allig_sinensis  LSQRQNAPSYSNNRAGYKQGIILPDSKP-PAPTFNTIGTNERTQHPQDDA--SRIPASGL 
Gharial         LSQWQNAPSYSNNRAGYKQGIILPDSKP-PAPTFNTIGTNEHTHHPQEDA--NRIPASGL 
Crocodilus_nilo LNQWQNAPSYSNNRAGYKQGTILPDSKP-LAPTFNTIGTNEHTHHPQEDA--NKIPASGL 
Crocodilus_poro LNQWQNAPSYSNNRAGYKQGTILPDSKP-LAPTFNTIGTNEHTHHPQEDA--NRIPASGL 
Aspidoscelis    KNQWIKDPVYRDNGLHNP----PPEGHS-LDP---PLRETENVFNAKENI--DPSKPSRM 
Shinisaurus     PGQWNKDPIYRDNSLNGS----PPEGHS-LDPQFNTLERAENVYNAREGF--DRFQPSGM 



Ophisaurus      LGQWNKDPVYRDNSLNSS----PPEGHS-LDPQFNTLGRPENAYNAREEF--DRFQPSGM 
Anolis          VGQWNKDPIYRDNDPKNS----PPEGHP-LDPQFKTM-RIDNIYNARQDA--ERFQPSGM 
Eublepharis     QSQWNKDPVYRDNNLNSF----PPEGHS-MDPQFNTLGQAENSYNTRKET--DLFQPSGV 
MournGekko      QSQWNNDPVYRDNSLNSF----PPEGTSGVDAQFNTLGQAENSYNIRKDT--DQFQPSGM 
Gekko_japon     QSQWNNDPVYRDNSLNSF----PPEGTSGVDAQFNTLGQAENSYNIRKDT--DQFQPSGM 
Python          GPQWSKNPAHGDNKQPSS----PSESHS-L-------------YQVEEKT--GMYQPSRM 
Boa_constrictor GPQWNSNLAYRDNKQPSS----PSESHS-L-------------YKVEENT--DMYHPSRM 
Vipera          GPQWNKNPTYGGNKQPSS----PLESHS-L-------------KKVEENS--DMYHPSRK 
Protobothrops   GPQWNKIPTYGGNKQPSS----PLESHS-L-------------KKVEENS--DMYHPSRK 
Crot_horrid     GPQWNKIPTYGGNKQPSS----PLESHS-L-------------KKVEENS--DLYHPSRK 
Crot_mitch      GPQWNKIPTYGGNKQPSS----PLQSHS-L-------------KKVEENS--DMYHPSRK 
Thamnophis      GPQWNKNPAYGRHKQPSS----PPESHS-L-------------NKVEENS--DWYHPSRK 
Cobra           GPQWNKNPAYGGNKQPSS----PSESHS-V-------------NKLEENT--DRYHPSRK 
Pantherophis    GSQWNRNPAYGDNKQPSS----PPEGHS-L-------------NKVEENT--DRYHPSRK 
Pogona          PSRWNKDPVYRDNYLHNS----PPEGHS-VDPQINTLR-----------------RPSGM 
                                        :.                                   
 

1020 
Ornithorhynchus SAPGRHFPEGIVLKP-------EDDQPPSKQKPFHP-VTSERTP---REPSPTKP--QRT 
Monodelphis     -IQASNFPKGIVSEPRKGPSDSEINPPEIKHGTHQT----DEGPYPPKESFFLRSN-TWN 
Mus_musculus    QIQSQNLPKGIALEPRRTPFQSETKKPELKHGTHQP-AYPKKIPSPTRKHFPAERN-TWN 
Rattus          QIQSQNLPKGIALEPRRTPFESETKRPELKHSTNMP-VYPKKNPSPTRGHFPAGRN-NWN 
Cavia           KTQSQNFPKRVALEPKRIPYESQTMQPELKHSTHQP-IYPEVIPSPKREHFPAGRN-TWS 
Homo            QTQSQNLPKGIVLGSRRMPYESETNQSELKHSSYQPAVYPEEIPSPAKEHFPAGRN-TWD 
Equus           QTQSQNLPKGIILEPRRIPYESETNQPELKHSTYQP-VYPEETPSPAREHFPTERN-TWN 
Ursus           QTQTQNLPKGIILEPRRNPYESETNQPELKHSTYQP-VYQEEIPSPAREHFPAGRN-TWN 
Bos             QTQSQNLPKGIILEPRRIPYESEINQPEIKHSTHQP-VYPEGSPSPARERFPAGRN-TWN 
Sus             QTQTQIIPKGIVLEPRRIPYESETNQPELKHSAYQP-VYTEGIPSPAKEHFPAGRN-TWN 
Tursiops        QTQSQNLLKGIILEPRRIPYESEINQPELKHSIYQP-VYPEGFPSPAREHFNAGRN-TWN 
Allig_mississip QLTSQATPKGVFLDARRHPSTPEASQRDWEKQAVNP-------SYPEREHFPLSGSKMWR 
Allig_sinensis  QLTSQATPKGVFLDARRHPSTPEASQRDWEKQAVNP-------SYPEREHFPLSGRKTWR 
Gharial         QLTSQPTPKGVFLDARRHPSTPETSQRDWEKQAVNP-------SYPEREHFPLSGSKTWR 
Crocodilus_nilo QLTSQPTPKGVFLDAKRHPSTPEASQQDWEKQAVNP-------SYPEREHFPLSGSKMWR 
Crocodilus_poro QLTSQPTPKGVFLDARRHPSTPEASQQDWEKQAVNP-------SYPEREHFPLSGSKTWR 
Aspidoscelis    HQSNTRSHWDTFSATSMTPFETATNQHTWKERFFIP-------PDHERELYSPPQKQIWR 
Shinisaurus     HQSSTFSHRGVFSATSRTPLETETHQYDRKEQSFNH-------PYHEREQFPSSQNHMWK 
Ophisaurus      HRSNTLSHQGVFSATRRTPFETEAHQYDWKEQSFNH-------PDREREQFPSSQNHMWN 
Anolis          HQSNALSHQGVNLATRRTPFEIETHQYDWREQPFNH-------IDQKRGQFLSAQTPTWN 
Eublepharis     HQLSSLSPQGVFSPTKRTLSEAETHQYPWKEQVFNP-------PVYKREQFSPPQNQEWN 
MournGekko      HQLSSLPPQGVFLPTKRTLSEAETSQYHWKEQGFNS-------PVHEREQFLSPRNHVWN 
Gekko_japon     HQLSSLPPQGVFLPTKRTLSEAETSQYHWKEQGFNS-------PVHEREQFLSPRNHVWN 
Python          QQSNGLSHQEIVLDTRGTPFETETHKNDWKEPSFIH-------PDHQREQFPSSQNQMWN 
Boa_constrictor QQSNGLSHQEIFLDTKGTPFETETHKNDWKEQSFIY-------PDHQREQLPSLQNQMCN 
Vipera          QQSNGQFHQETFLDTRGIPFEKKAHKNDWKEQSFIH-------PDHQREQFPSLQNQMWN 
Protobothrops   QQSNGQFHQETFLDTRGIPFEKEAHKNDWKEPSFIH-------PDHQREQFPSLQNQMWN 
Crot_horrid     QQSNGQFHQETFLDTRGIPFEKEAHKNDWKEPSFIH-------PDHQREQFPSLQNQMWN 
Crot_mitch      QQSNSQFHQETFLDTRGIPFEKEAHKNDWKEPSFIH-------PDHQREQFPSLQNQMWN 
Thamnophis      QQSNGQSHPEIFSDTRGTPFEKEAHKNDWDEQSFIH-------MDHQKGPFPSLQNQMWN 
Cobra           QQSNGQSHHDIFLDTRGTPFEKEAHKNDWNEQSFIH-------PDNQREQFPSLQNQMWN 
Pantherophis    QQTNSQSHQDLFSDTRGTPFEKEA---------FIH-------PDHQREQFPSLQNQMWN 
Pogona          QQPNILSEQEIFPSTKRTPFETETHWYDWKQQLPNP-------PDRERERFPSAQNQMWS 
                              .                                :             

1080 
                    1026              1044 
Ornithorhynchus SPEPPPPLEEGPGRQDKSLTYPPISPRSG-IPYPDH---HP----YDPK--------GTW 
Monodelphis     LQKGSPIFEDEPTKQEGSLLYPALGAREN-VPYPEY---VP----YDPQRSSLYARGNMW 
Mus_musculus    RQKILPPLKEDYGRQDENLRHPSYGSRGN-IFYHEY---TN----PYHNEKSQYIKSNPW 
Rattus          HQKTLPPLKEGHGRKEENLRHPPYGSRGN-VFYHEY---NN----PYPNEKSPYLRGNTW 
Cavia           HHEIPPPFKEDPGKQDKHLPHVSPGSQDS-VFYHKY---NS----FYTRENSPYTGSNTW 
Homo            HQEISPPFKEDPGRQEEHLPHPSHGSRGS-VFYPEY---NP----YDPRENSPYLRGNTW 
Equus           HQEISPHFKEDPGRQEEHLPHPSLGSRGG-VYYPDY---YP----YDPRENSPYFRGNAW 
Ursus           HQEISPSFKEDPGRQEEHLPHPSHGSRGG-VYYPDSYYPNS----YDPRENSPYPRSNTW 
Bos             QQEISPPFKEDPGRKEEHLPHPSLGSRGR-IYYTDY---NP----YDRRENPPYLRSNSW 
Sus             QQEISPPFKEDPGRQEEHLPHLSHGSRVH-VYYPDY---NP----YDPRENSPYLRSNTW 
Tursiops        QQEISPPFKEDPGRHEEHLPHPSHGSGGR-VYYPDY---NP----YDPRENSPYPRSNTW 
Allig_mississip HQQNSPPFEAGLHESSTYPPGALFGQRGS-VSYPEY---NS----FNQKGIPHFSQGSAW 
Allig_sinensis  HQQNSPPFEAGQHESSTYPPGALFGQRGS-VSYPEY---NS----FNQKGIPHFSQGSAW 
Gharial         HQQNSPPFEAGQHESSTYPPGALFGQRGS-VSYPEY---NS----FNQKGIPHFSQDSAW 
Crocodilus_nilo HQQNSPPFEAGQRESSTYPPGALFGQRGS-VSYPEY---NS----FNQKGIPHFSQDSAW 
Crocodilus_poro HQQNSPPFEAGQRESSTYPPGALFGQRGS-VSYPEY---NS----FNQKGIPHFSQDSAW 
Aspidoscelis    NQEDSRVFRESPSRYNSIFSTGSFHQKGH-ATYSEK---NS----YGQRSQSFYP--SPW 
Shinisaurus     NQEDPQGFQEVPPRYNSIYSSGSLNHRGH-ATYTEK---NS----YGQHTHSFFP--RAW 
Ophisaurus      NQEDSRGFREVPPRYNTMYSSGSLNRRGH-AAYAEN---NS----YGQHTQSLSP--STW 



Anolis          NREASQLFQEAPPRQSSMYSSGSFNQREM-PTYSGK---KS----YNQYTHPFPP--RAW 
Eublepharis     KQEELQVFQDDPPRYNSRHSSGYFGQRSNRISYPEK---SS----YDQPPRSFYP--ETW 
MournGekko      KQEDLQVFQDDPPRYNSRHSSGYFGQRER-LSYPEK---SS----YAQPPRSFYP--DTW 
Gekko_japon     KQEDLQVFQDDPPRYNSRHSSGYFGQRER-LSYPEK---SS----YAQPPRSFYP--DTW 
Python          -QKDLEIVQEVPPGYNSVTSSGSFHQRGH-DTYADK---NF----YSQQTPSFYP--RAW 
Boa_constrictor -QKKLEVVKEAPPRYNSVYSLGSFHQQGH-TTYADK---NS----YSQQTPSFYP--RAW 
Vipera          -QKDLAMVKEAPPGYNSVYPPGSFHQREH-ATYSDK---TF----YSQQAPSFYP--RAW 
Protobothrops   -QKDLEMVKEAPPGYNSVYSPDSFHQRGH-ATYSDK---NF----YSQQAPSFYP--RAW 
Crot_horrid     -QKDLEMVKEAPPGYNSVYSPDSFHQREH-ATYSDK---NF----YSQQAPSFYP--RAW 
Crot_mitch      -QKDLEMVKEAPPGYNSVYSPDSFHQREH-ATYSDK---NF----YSQQAPSFYP--RAW 
Thamnophis      -QKNLEIVKETPPGYNSAYSPGSFHQRGH-ATYSDK---NS----YREEAPSFHP--RFW 
Cobra           -QKDLEIVKETPPGYNSAYSPGSFHQREH-ATYSDK---NS----YRQQAPSFYP--RFW 
Pantherophis    -QKDLEVVKGAPPGYNSAYSPDSFHQRGR-ATYSDK---NS----YRQQAPSFHP--RFW 
Pogona          SRENSQIFQDAPPRYNSMYSLDSIHQRGQ-EIYSER---NSFRNPYQQNGHPSTS--RTW 
                  :    ..      .                *                          * 
 
 
 

1140 
                                    1103                                1139 
Ornithorhynchus DEGNEPTPSSGPAEQPGRQPSPCSPRMGQRGEVPYNEEDPVDPTGDEPN-LGPGPWE-ET 
Monodelphis     DEGDEFPGTFRPAGQPGNPLHSLNSPSGQRHRSTDNEEDPIDPTGDEFY-RGPDAGG-KE 
Mus_musculus    DK--SSPSTM---MRPENPQYTMTSL-DQKETEQYNEEDPIDPNEDESF-PGQSRWGDEE 
Rattus          DKRISTPGTM---MQPENPQYTMSSL-DQKETEQYNEEDPIDPNEDESF-PGQSRWGDDE 
Cavia           EKRADSPKT-----QAKTPQYPLKNT-DQKETIQYNEKDPSDPTRHGPF-PGLSRWGEEV 
Homo            DERDDSPNTM---GQKESPLYPINTP-DQKEIVPYNEEDPVDPTGDEVF-PGQNRWG-EE 
Equus           DERNYSPNTM---GRLKNPLYPVNTP-DVKETVLYNEEDPTDPTGGEAF-PGQSRWGVEE 
Ursus           DERDDSPNNI---GQPKNSLYPINTP-ELKETVPYNEEDPLDPTGDESF-PGQSRWGMEE 
Bos             DERNDPPNTM---GQSENPHYPMNTP-DPKETIPYNEEGPADPTGDETF-PGQTRWSVDE 
Sus             YERDDSPNTM---GQPENPHYPMNTP-DPKETIPYNEEDPIDPTGDEHF-PGQSRWDMEE 
Tursiops        AERDDSPNAM---RQPENPHYPMNTP-DPKKTIPYNEEDPIEPTGDESF-PGQSRWSVAE 
Allig_mississip ENSPVS-----PAGQRGNPLYPLDS--SQREGGPHYENDPFDQLGPDSY-PGQRTWDQEQ 
Allig_sinensis  ENSPVS-----PAGQRGNPLYPLDS--SQREGGPHYENDPFDQLGPDSY-PGQRTWDQEQ 
Gharial         ENSPVS-----PAGQRGSHLYPPDA--SQREGNPHYENDPFDQLGPDSY-PRQRIWDQEQ 
Crocodilus_nilo ENSPVS-----PEGQRGNSLYPPDA--SQREGNPHYENDPFDQLRPDSY-PRQRTWDQEQ 
Crocodilus_poro ENSPVS-----PEGQRGNSLYPPDA--SQREGNPHYENDPFDQLRPDSY-PRQRTWDQEQ 
Aspidoscelis    EDRESSP-TVGPADQRERHSYSPPLTSDQMQRNIYHRD---IPLQHELY-HKQHPWTDEK 
Shinisaurus     EDGENSP-TMGPPVQRESPSYSPALPSNQMQRNTYQRS---AQQEHEPY-ARQNLRTHEN 
Ophisaurus      EDRESSP-TLGSQVQRESPSYSPALPSNQMQRNTYQRN---MQQEHEPY-SRQNLWTHEN 
Anolis          EDREHSP-TISPSDQRESSPYPPVSPSDQIQRNTYYRR---IQPEYEPY-PRQDPWTREQ 
Eublepharis     EGRENSP-TLGPAGQKERPFYSP-----QMQRNSYRRSDPVVQQESEMY-PRPSPWAQEK 
MournGekko      EGRESSP-TLGPAGQREHPLYSSAVPSNQVQXXXXXXX---XXXXXXXY-PRQTPWAHEK 
Gekko_japon     EGRESSP-TLGPAGQREHPLYSSAVPSNQVQXXXXXXX---XXXXXXXY-PRQTPWAHEK 
Python          EDKENLP-TIQPLGQRERPYNSPILPSNQMHRSNYHGS---IQQEHEFHQSRQNIWPHEK 
Boa_constrictor EDKENLP-TTEPLGQRERPFYSPVLPSDPVHRSTYHGN---IQQEHELY-SRQNIWPHEK 
Vipera          DDKENLP-TIEPLGQ--RGSYSPLLPSDQMHRSEYHGS---IQQENEPY-SRQNIWPHEK 
Protobothrops   DDKENLP-TIEPLGQ--RGSYSPLLPSDQMHRSEYHGS---IQQENELY-SRQNIWPHEK 
Crot_horrid     DDKQNLP-TTEPLGQ--RGSYSPLLPSDQMHRSEYHGS---IQQENELY-SRQNIWPHEK 
Crot_mitch      DDKQNLP-TTEPLGQ--RGSYSPLLPSDQMHRNEYHGS---IQQENELY-SRQNIWPHEK 
Thamnophis      DDKENLP-TVEPLGQRERPSYSPLLPSDQMHRSEYHES---IQQENELY-SRQNIWPQEK 
Cobra           VDKENFP-TIEHLGQRERPSYSPLLPSDQMHRSEYHGS---IQQENELY-SRQNIQPHEK 
Pantherophis    EDEENLP-TIEPPGQRERPSYSPLSPSYQMHRSEYHGS---IQQENELY-SRQNIWPHEK 
Pogona          EERKDSP-VTGSTGQRERLSYSPILPSNQMQKNHYHRS---VQQEHEAH-PNQNPWVDEK 
                              :      .                                       
 

1200 
                   1146 
Ornithorhynchus ANGKED--PSRYHKSPQYPQSRATEPQDYPPYPEG-GLEK--HRDFPYGDFYPRGPEDNL 
Monodelphis     SNFKGS--QVRYRERYPYAPSHPSKPKEYPQHSTD-NLERQ-R-NPSYGEYYPW----HF 
Mus_musculus    MNFKGN-PTVRQYEGEHY---ASTLAKEYLPYSLS-NPPKP-SEDFPYSEFYPWNPQETF 
Rattus          LSFKGN-PTLRQYEGEQY---TSTLAKEYLPYSLS-NPPKP-SEDFPYSEFYPWNPHETF 
Cavia           LSFNER-PMGRHNDGKQY---ASNQPKEYLPYPLD-NPSKP-REESPYTDFYPWSLDETF 
Homo            LSFKGG-PTVRHYEGEQY---TSNQPKEYLPYSLD-NPSKP-REDFYYSEFYPWSPDENF 
Equus           SSLKQG-PTVRHYEGEQY---TSNQQKEYLPYSLD-NPSKP-REDFPYGEFYPWNPDENF 
Ursus           TSFKEG-PTVRHYEGEQY---TSNQPKEYLPYSLD-NPSKP-REDFPYGEFYPWNPDENF 
Bos             SNFKTA-PTAR-YEGKQY---TSNQPKEYSPYSLD-NLPKP-REYFPYGEFYPWSPDENF 
Sus             LSFKED-PTVRHYEGEQY---TSNQPKEYLPYSLD-NPSKP-REDFLYGEFYPWNPEENF 
Tursiops        SSFKGD-PTVRHYESEQY---TSNQPKEYLPYSLDINPSKP-RKDFPYGEFYPWSPDENF 
Allig_mississip PLPEAEGSPAGQYGNPQYLPSNPAEQEVYFQYSKD-----Q-GRYFPYNEISPWAPEDNY 
Allig_sinensis  PLPEAEGSPAGQYGNPQYLPSNPAEQEVYFQYSKD-----Q-GRYFPYNEISPWAPEDNY 
Gharial         PLPEAEGSPAGQYGNPQYPPNNPAEQEVYFQYSKD-----Q-GRYFPYDEISPWAPEDNY 
Crocodilus_nilo PLPEAEGSPAGQYGNPQYPPSNPAEQEVYFQYSKD-----Q-GRYFPYDEISPWAPEDNY 
Crocodilus_poro PLPEAEGSPAGQYGNPQYPPSNPAEQEVYFQYSKD-----Q-GRYFPYDEISPWAPEDNY 



Aspidoscelis    QLLDLD----RQYRNDPY---SPTQHYMYPKYSIE-NPFSQ-RSNLPYEEIGTWNAEENP 
Shinisaurus     HLLDLD----KQYRNPSY---NPSQHHAYPKYSTE-NPSND-RGNLPYKEINQWTPEERS 
Ophisaurus      RFLDLD----RHYRNPPY---NPSQRHAYPNYSTE-NPAND-RGNLPYEGINQWTPEERP 
Anolis          HLHDPD----NQYSNSPY---NPTHHQTYQKYTTE-NPPSE-ISNLPYRKINQWTQEEHS 
Eublepharis     HLHDLD----REYRNIPY---SPTQQHAYPKYSPE-NPSDQQRSNVPYKEIHPWIPEEHS 
MournGekko      HLLDQD----REYRNPPY---NPTHQHAYPKYSPE-NPSNQRRGNAPYTEINPWIPEEHS 
Gekko_japon     HLLDQD----REYRNPPY---NPTHQHAYPKYSPE-NPSNQRRGNAPYTEINPWIPEEHS 
Python          HLADLD----RQYQNPPY----------NPKYSTE-HTANE-RGNLPYEEINRRIP-EHS 
Boa_constrictor HLADLD----RQYQNPPY---NPNEHHVNPKYSTE-HPTNE-RDNLPYEEINRQIP-EHS 
Vipera          HLADPD----IQYQNPPY---NPSEHHINPKYSIE-HPANG-RGNLPYEEINRQIP-EHS 
Protobothrops   HLADPD----IQYQNPPY---NPSEHHINPKYSIE-HPANG-RGNLPYEEMNRQIP-EHS 
Crot_horrid     HLADPD----IRYQNPPY---NPSEHHINPKYSIE-HPANG-RGNLPYEEMNRQIP-EHS 
Crot_mitch      HLADPD----IRYQNPPY---NPSEHHINRKYSIE-HPANG-RGNLPYEEMNRQIP-EHS 
Thamnophis      HMTDPD----IQYQNPPY---NPSEHHINPKYYTD-QPANE-RGNLPYEEINRRI----- 
Cobra           HLADPD----IQYQNHPY---NPSEHHINPKYYTE-QPANE-RGNLPYEEINRWIP-EHS 
Pantherophis    HLADPD----IQYQNPPY---NPS---INPKYYTE-QPAND-RGNLPYEEINRRIP-EHS 
Pogona          HLLDVD----REYKNPSY---NPPQYPMHPRFSTE-TPPNE-RDNLPYERMNQWTPEKHI 
                   .             *             .               *             
 
 

1260 
                1203        1215       12271228   12381239   1248 
Ornithorhynchus QPYNGADQL--PVEGRGYYT-HDAVGQGGPLQFPSRDSWDWGLRSAAQE-------RRAP 
Monodelphis     PPYNFAPPLTPPRENSGYYYPPNALEQEESTPSPSWGSWDQKNYVPAKK-------GRIP 
Mus_musculus    PIYNPGPTIAPPVDPRSYYV-NNAIGQEESTLFPSWTSWDHRNQAERQK-------ESEP 
Rattus          PIYNPGPTIAPPVDPRSYYV-NNAVGQEESTLFPSWTSWDHRNQAERQK-------ESEP 
Cavia           PSYSPGPTVSPPGKNRGHQV-NNAMRQEGSALFPSPNSWDQGIQVQGQQ-------ESEP 
Homo            PSYNTASTMPPPIESRGYYV-NNAAGPEESTLFPSRNSWDHRIQAQGQR-------ERRP 
Equus           LSYDTAPTVLPPVENKGYYT-SDVIGQEENTPFPSWNSWDHRIQAQGQK-------EIRP 
Ursus           PSYNTAPTVPPPVESRGYYA-NNAVGQEESTLFPSWNSWDHRIQTQGQK-------ERRP 
Bos             PSYNTAPTIPLLVENRGYYP-TNAVGQEENTMFPSWNSWDHMVQVQGQK-------ERRP 
Sus             PSYNTAPTVSSPVESRGYYA-NNAVGQEESTMFPSWSSWDPRIQAQGQK-------EGRP 
Tursiops        PSYNTAPTEPRPVESRGYYA-NNAVGQEESTMFPSWNSWDHRIQAQEQK-------ERKP 
Allig_mississip PLYKVGPPR--QTENIPYHL-KREFGPRGSI------PWDQETNPLPQNFNPPPHPGRSQ 
Allig_sinensis  PLYKVGPPR--QTENIPYHL-KREFGPRGSI------PWDQETNPLPQNFNPPPHPGTSQ 
Gharial         PLYKVEPPR--QTENIPYHL-KRESGPRGSI------PWDQETNPLLQNFNPPPQPGRSQ 
Crocodilus_nilo PLYKVEPPR--QTENIPYHL-KREFGPRGSI------PWDQETNPLLQNFNPPPHPGRSQ 
Crocodilus_poro PLYKVEPPR--QTENIPYHL-KREFGPRGSI------PWDQETNPLLQNFNPPPHPGRSQ 
Aspidoscelis    PAFNAEHLR--QTEDIPY----PVFREKEMNA-QNQWLDSPLQRITQVP-------VRTQ 
Shinisaurus     PVHGAEHLR--HTENIPYRM-NNVFGHRERNL-QNQRSSSALQSTTLLQ-------GGPQ 
Ophisaurus      PVHSIEPLR--RTENFPYRM-SNVFGPRERNL-QSQRSSSPLQSATFHQ-------GGPQ 
Anolis          PVHTAGHLR--QMENVPYRT-NSKFEQGERKF-QNVGSGSPQQRNT-FQ-------EEAQ 
Eublepharis     PPYTAEYLW--QTEGIPDRK-SNAFGHPERTY-QNEGANSPSQGPTLVQ-------RVPQ 
MournGekko      PPYAAEHLR--QTENIPYRR-NNEFGHRERNF-PNEGANSPPQSTTLLQ-------GGSR 
Gekko_japon     PPYAAEHLR--QTENIPYRR-NNEFGHRERNF-PNEGANSPPQSTTLLQ-------GGSR 
Python          PVGGSEH-----YENIPYHI-SNTFGHTERNL-PYQGLYSPPQSSNLFQ-------GRSH 
Boa_constrictor PVRGPEH-----YENVPYHI-SNTFGHIERNL-PHQGPYSPPQSSKLFQ-------GRSH 
Vipera          PVHGSEH-----YEHIPYHI-SNIHGHTERNL-PYPGPYPAPKTSHLFQ-------GRSP 
Protobothrops   PVHGSEH-----YEHIPYHI-SNTHGHTERNL-PYPGPYPPPQTSNLFQ-------GRSP 
Crot_horrid     PVHGSEH-----YEHIPYHI-SNTHGHTERNL-PYPGPYPPPQTSNLFQ-------GRSP 
Crot_mitch      PVRGSEH-----YEHIPYHI-SNTHGHTERNL-PYPGPYPPPQTSNLFQ-------GRSP 
Thamnophis      PVHGPEH-----YENVPYHI-SNTHGQIGRNP-PYP-PYPPPQTSNLFQ-------GRSP 
Cobra           PVHGSEH-----YENVPYHI-SNTHGPPEKNL-PYPGPYPPPQTSNIFQ-------GRSP 
Pantherophis    PVHGSEH-----YENVPYHI-SNTHGHTERNP-RYPGPYPPSQTSNLFQ-------GRSP 
Pogona          FIPVTEHLK--PVENIPYHT-NGMFGQKDQNM-GNQGSNSPPQSISLSQ-------RGAQ 
                             .                                               
 

1320 
                       1269 
Ornithorhynchus YDE-RDSWDHAINSPKSTAGA---TETLSPSHSVPAGIRGKP--HEESVD--WSYRGGQV 
Monodelphis     YYN-RYFWDQATNLHKSAASALEQREHQPHSSSFPAGLRGSL-TYQETEN--LNYDSVHN 
Mus_musculus    YFN-RNVWDQSINLHKSNI--P----NHPYSTTSPARFPKDP-TWFEGEN--LNY-DLQI 
Rattus          YFN-RNVWDQSMSLHKSNIQNP----NHPYSTTSPAGFPKDP-TWLEGEN--LNY-DLQI 
Cavia           QFH-RNYWDQATNLHE--VGPPNQRRNYPYPSQPHVGLQKTP-TWQEGKN--LNY-DMQM 
Homo            YFN-RNIWDQATHLQKAPARPPDQKGNQPYYSNTPAGLQKNP-IWHEGEN--LNY-GMQI 
Equus           YFN-INFWDQPTNLHKAPANPPHQKENQPYSSNSPAGLQKNP-TWPEGEN--LNY-GMQI 
Ursus           YFN-RNFWDQPTTLHKAPPSPPHQKENQPYPSNSPAGLQKIP-TWREGEN--LNY-GMQI 
Bos             YFT-RTFWGQPTNLPKAPASPPYHKENQPYFSNSPTGLQKDP-TWHEGEN--LNY-GMQI 
Sus             YLN-RNFWDQSTNLYKTPTSSPHQKENQPYSNNSPAGLQKNP-TWHEGEN--LNY-GMQI 
Tursiops        YFN-RNFWDQPTNLHKAPASSPYQKENKPYSSDSPAGLQKNP-IWHEGEN--LNY-GMQT 
Allig_mississip FLT-RSPRDPE-------MGSPVQTERTPH------------------------------ 
Allig_sinensis  FLT-RSPRDPE-------MGSPAQTERNPH------------------------------ 
Gharial         FLT-RSPRDPE-------MGSPAQTERTPY------------------------------ 



Crocodilus_nilo FLT-RSPRDPE-------VGSPAQTERTPY------------------------------ 
Crocodilus_poro FLT-RSPQDPE-------VGSPAQTERTPY------------------------------ 
Aspidoscelis    YTE-RDTWAPKR------VGSSVQEEPSPYFNAYQKHFRRNP-TVSEGRKEVIPG-SVPF 
Shinisaurus     YAEKRNTWVPQM------GGSSAQKDTSPYYNTYSTDFRRNP-TYTEDTGGAIHV-SAPI 
Ophisaurus      YIE-RDTWVPPR------VASSTQKDTPPYYNGYSTDFRRNP-TYSEDTGDAIHA-RAPI 
Anolis          YAE-RNTWVPQR------VDPSAQKETAPYYNIYSTDFRGNP-THVEDRERIIHM-NAPI 
Eublepharis     YSE-RDTWGPER------MGPSVQKEASPYFNSYPPDFRRNP-THMEDTR------SAPM 
MournGekko      YPE-RDTWSPHR------MGPSIQKEASPYFNSYSPDSRRNP-THMEDAG------GAHI 
Gekko_japon     YPE-RDTWSPHR------MGPSIQKEASPYFNSYSPDSRRNP-THMEDAG------GAHI 
Python          YDE-RDTWAPQK------VDQVAPKETSPYFNTYSTNFRRNP-TRTEDAWRAIHM-RAPI 
Boa_constrictor HDE-RNTWTPEI------VDPAALKETSSYFNTYSTNFRRNP-TQIEDTWK-IHM-SAPI 
Vipera          YDE-RDTWGPKL------ADPSAPKETSSYFNPYSTNIRRIP-THTEDTWRTIHI-NPPI 
Protobothrops   YDE-RDTWAPKV------ADPSAPKETSSYFNPYSTNIRRNP-THTEDTWRTIHI-SAPI 
Crot_horrid     YDE-RDTWAPKV------ADPSAPKETSSYFNPYSTNIRRNP-THTEDTWRTIHI-SAPI 
Crot_mitch      YDE-RDTWAPKV------ADPSAPKETSSYFNPYSTNIRRNP-THTEDTWRTIHI-SAPI 
Thamnophis      YDE-RDRWAPKV------ADTSAPKETSSYFNTYSSNIRRNP-TYTEDTWRAIHI-SAPF 
Cobra           YDE-RDTWATKV------ADPSTLKETSSYFNTYSSNIRRNP-TYTEDTWRAVHI-SAPI 
Pantherophis    YDE-RDTWAPKV------ADSSAPKETSSYFNTHSSNIRRNP-TYTEDTWKAIHI-SAPF 
Pogona          YAE-RSTWVPPI------LGPSPQKETSPYFNAYSTDLRRKSDDDIDDTGKITHG-SAPL 
                                            .                                
 
 

1380 
                                      134613481351 
Ornithorhynchus SDLGVPEAEGPALMEPVARSDPADPREASSYPVAVARSSCCAGGSPGPRDVPLAPPDYPP 
Monodelphis     NRINTPEKGQFPVTDSVIQNNLIYQGEVYSYSPASQRSPCCAGESPGPRESPLISLDY-- 
Mus_musculus    TSLSPPEREQLAFPDFLPQSYPTGQNEAHLFH-QSQRGSCCIGGSTGHKDNVLALQDY-- 
Rattus          TSLSQPEREQLAFPDLRPQSYPTGQNEDHLFH-QSQRGSCCIGGSTGHKENVLALHDY-- 
Cavia           TRLYSPERSHLAFPDVMPQSYPLGQTESHLFH-PNPSSSCCVGGAAGPHKNPLALQDY-- 
Homo            TRMNSPEREHSSFPNFIPPSYPSGQKEAHLFH-LSQRGSCCAGSSTGPKDNPLALQDY-- 
Equus           TRLNSPEGEHVAFPDSIPLSYPAGQKEAHLFH-LSQRSPCCVGGSIGPEDNPLALQDY-- 
Ursus           TRLNSPDGEHLAFPDLIPPSYPAGQKEAHVFH-LSQRGPCCAGGSTGHKDNALALQDY-- 
Bos             TRLNSPEGGHLAFPDLIPPHYPGSQKETRLFH-LSQRGPCCAGGSIGPKDNPLALQDY-- 
Sus             TRLNSPERDHLAFPDLIPPDYPGGQKESHVFH-LSQRGPCCAGGSMWPKNNPLALQDY-- 
Tursiops        TRLNSPEREHLVFPDLIPPSYPAVQKGAHLFH-LSQRGPCCAGGSTGPKDNPLALQDY-- 
Allig_mississip -----------------SKGYPPNFRGITAFP--SSSRLCCAGNSPVPKEDPLASLDY-- 
Allig_sinensis  -----------------SKGYPPNFRGITAFP--SSSHLCCAGNSPVPKEDPLASLDY-- 
Gharial         -----------------SKGYPPNFRGITAFP--SSSRLCCAGNSPVPKEDPLASLDY-- 
Crocodilus_nilo -----------------SKGYPPNFRGITAFP--SSSRLCCAGSSPAPKEDPLASLDY-- 
Crocodilus_poro -----------------SKGYPPNFRGITAFP--SSSRLCCAGSSPAPKEDPLASLDY-- 
Aspidoscelis    ---NDAEGRSYVNPLGYPDDYPPEHRIMTSQS--TNTRLCCSGNSPGPRENILAPLRS-- 
Shinisaurus     SNVNVAGRRRYPDTLGYPDDYPREHRTIISHP--TANHLCCAGDSPVPRENILAPLRSA- 
Ophisaurus      SSVNIVGRRRYPDTVDYPDDYPREHRTIISPP--SENHLCCAGDSPGPRENMPAPLRSA- 
Anolis          STENAPRRRHYLDRMGYSDDYPKERRMITSQS--TANQLCCADDSPMPRENRLAPLRS-- 
Eublepharis     SNANVAERSNYRDTLGYPDNYPREPRTIASYP--TADHLCCEGNAPVPQENVLAPLRS-- 
MournGekko      SSVNTAERRNYPDRLGYPDDYPREQRTITSYP--TANRLCCAGDSSVPRGNSLAPLRS-- 
Gekko_japon     SSVNTAERRNYPDRLGYPDDYPREQRTITSYP--TANRLCCAGDSSVPRGNSLAPLRS-- 
Python          SSNNAPVRRNYPNTGGYPDDFPREHETITSQP--TVNYFCCADESRGANENIQAPLKI-- 
Boa_constrictor SSDNAPGRRNYPNTGGYPDDYPREHETITSQP--TVNYFHCTGETPGANENILAPLRT-- 
Vipera          SSNNSPGRRNYPNTGG----YPREHETITSQP--TINYFCCAGESLGANENILAPLRI-- 
Protobothrops   SSNNAPGRRNYPNTGG----YPREHETITSQP--TINYFCCAGESLGANENILAPLRI-- 
Crot_horrid     SSNNAPGRRNYPNTGG----YPREHETITSQP--TINYFCCAGESLGVNENILAPLRI-- 
Crot_mitch      SSNNAPGRRNYPNTGG----YPREHETITSQP--TINYFCCAGESLGVNENILAHLRI-- 
Thamnophis      SSNNVPGRRNYPNTGV----YPREHEIITSQP--TINYFCCTGESPGANENILAPLRI-- 
Cobra           SSNNGPGRRNYPNTGV----YPREHETITSQP--TINYFCCAGESPGGNQNILAPLRT-- 
Pantherophis    SSNNAPERRNYPNTGV----YPREHEAITSQP--IINYFCCAGESPGAKENILAPLRI-- 
Pogona          SSVNVAGERHYPDTRRYSEDYRGEYRTITTHS--TADHLCCAEDSPVTKEGLPAPLRS-- 
                                                        *   :   .            
 

1440 
Ornithorhynchus LALPGYLPLDPLDYPPLDRPDYLPPAPRDYPPPDTPNYSPLDTPDYPPHYPPLAPQDYSS 
Monodelphis     ----------------------------------------------------------SP 
Mus_musculus    ----------------------------------------------------------TS 
Rattus          ----------------------------------------------------------TS 
Cavia           ----------------------------------------------------------TP 
Homo            ----------------------------------------------------------TP 
Equus           ----------------------------------------------------------TP 
Ursus           ----------------------------------------------------------TP 
Bos             ----------------------------------------------------------TL 
Sus             ----------------------------------------------------------TQ 
Tursiops        ----------------------------------------------------------TP 
Allig_mississip ----------------------------------------------------------SL 
Allig_sinensis  ----------------------------------------------------------SL 



Gharial         ----------------------------------------------------------SL 
Crocodilus_nilo ----------------------------------------------------------SL 
Crocodilus_poro ----------------------------------------------------------SL 
Aspidoscelis    ----------------------------------------------------------AP 
Shinisaurus     ----------------------------------------------------------AP 
Ophisaurus      ----------------------------------------------------------AP 
Anolis          ----------------------------------------------------------AP 
Eublepharis     ----------------------------------------------------------VP 
MournGekko      ----------------------------------------------------------AS 
Gekko_japon     ----------------------------------------------------------AS 
Python          ----------------------------------------------------------AP 
Boa_constrictor ----------------------------------------------------------AP 
Vipera          ----------------------------------------------------------AP 
Protobothrops   ----------------------------------------------------------AP 
Crot_horrid     ----------------------------------------------------------AP 
Crot_mitch      ----------------------------------------------------------AP 
Thamnophis      ----------------------------------------------------------AP 
Cobra           ----------------------------------------------------------AP 
Pantherophis    ----------------------------------------------------------AP 
Pogona          ----------------------------------------------------------AP 
                                                                             
 
 

1500 
                        1451            1467                        1496 1500 
Ornithorhynchus PLGLSLWELQVGGPRSPG--GSRSRHVQQAASPVGYPAIRRNGTEEA---PPTRREEPAP 
Monodelphis     PFGLVSGDDGERNPPTTE--GIHMKHARHIIYSTDIQPNQRNSSEKN---LSEKGANPDP 
Mus_musculus    SYGLPPRKNQETSPVHTE--SSYIKYARPNVSPASILPSQRNISENK---LTAESPNPSP 
Rattus          SYGLPPRKTQEISPVHTE--SSYTKYAKPNVSPASILPNQRNISENK---LTAESPNPSP 
Cavia           SYGLAPGENHNTNPTYTE--SSHTTHTRPNVSPTSILPGQRNSSEKK---LPGESTKPST 
Homo            SYGLAPGENQDTSPLYTD--GSHTKQTRDIISPTSILPGQRNSSEKR------ESQN--P 
Equus           SFGLLPGENQDTSLLYME--DSHTNHARDTISPTIIPPVEGNSSEKR---LPGESQNPSP 
Ursus           SFGPVPGETQDTSPLYTE--DSHTKHARHTISPTSNLPDQRNSSEKR---LPGESQNPSP 
Bos             FFGLAPGENQDTSPLYTE--DSHTKHERYTISPTSILPGQRNSSEKR---LPGESQNPSP 
Sus             SFGLAPGENPDTSIGYAE--DSHIKYARQTVSPTSIVPGQRNSSEKI---LPGESQNPSP 
Tursiops        SFGLALGENQDTSPVYIE--DSQTTHVRHTISPTSILAGQRNSSEKR---LPGESQNPSP 
Allig_mississip QLRPSTWE-HKP----PE--GSHSKHARHVAYPAAIQSGQKNCSLRL---EKSPGENAEN 
Allig_sinensis  QLRPSTWE-HKP----PE--GSHSKHARHVAYPAAIQSGQKNCSLRL---EKSPGENAEN 
Gharial         QLRPSTWE-HKP----PE--GSHSKHARHVTYPVAIHSGQKNCSLRL---EKSPEENAEN 
Crocodilus_nilo QLRPSTWE-HKP----PE--GSHSKHARHVTYPAAIQSGQKNCSLRL---EKSPEENAEN 
Crocodilus_poro QLRPSTWE-HKP----PE--GSHSKHARHVTYPAAIQSGQKNCSLRL---EKSPEENAEN 
Aspidoscelis    HFQLALWE-QKGSSTYPE--VSHAKYARHAPHPAGLQTSNRDNFLRTGEKNGNQGEKIDT 
Shinisaurus     QFRLASWE-HKGSSTYPE--GSHAKHARHAPYLPSIPTNH---SLKTGKMLPNQREHLGA 
Ophisaurus      HFRLASWE-HKGSSTYPE--GSHAKHARHAPYPAGNQANH---SLKTGKMQPNQREPLSA 
Anolis          QFRHALWA-AKESSTYPD--GSHANYVRHAHSPAGIQANN---PLKNGG---REQEELGA 
Eublepharis     QFRQALWP-QRGSSPYPEADGSHPKQAGHTLYPSGMQS-----SLKTEKSTPKQREDLGV 
MournGekko      QFRLASWE-QRGSSLYPEAKGDHIKQASHILYPSGMQS-----SLKTDKSPPNQRENLGV 
Gekko_japon     QFRLASWE-QRGSSLYPEAKGDHIKQASHILYPSGMQS-----SLKTDKSPPNQRENLGV 
Python          QFRLASWQ-QKRSPTYPE--GSHASYARHPPYLAGIQSNHWNNSLKFGKSLPNHRENPGG 
Boa_constrictor RFRLASWE-QKGSPTYPE--GSHTLYARHPPYLAGVFHNHWNNSLKSGESLPNHRENPGG 
Vipera          QFRAVSWE-QKSSPTYPE--GSHALYARRPAYLAGIQSNLWNNSLKT-----NHRENPGG 
Protobothrops   QFRAVSWE-QKSSPTYPE--GSHALYARRPAYLAGIQSNIWNNSLKS-----NQRENPGD 
Crot_horrid     QFRAVSWE-QKSSPTYPE--GSHALYARHPAYLAGIQSNLWNNSLKS-----NHREHPGD 
Crot_mitch      QFRAVSWE-QKSSPTYPE--GSHALYARRPAYLAGIQSNLWNNSLKS-----NHREHPGD 
Thamnophis      QFKLVSWG-QKNSPTYPE--GSHALYARRPAYLAGIQSNHWNNSFNS-----NHKENPDD 
Cobra           QFKLVSWE-QKSSPTYPE--GSHALYARHPAYLAGIQSNHWNNSLKS-----NQRENPGD 
Pantherophis    QFKLVSWE-QKNSPIYPE--GSHALHARRPAYLAGIQSNHWNNSLKS-----NHREYPGD 
Pogona          QFRLAPWE-EKISAGYSE--GSHGKHARHAPSPAGIQSNY---PFMVGK---KQKENLDT 
                                                                             

1560 
                                      1526   1532                     1557 
Ornithorhynchus SRDGLAP-GRSPPCSLRPRASPRAGLAFPEAGL-PPAKPAPCFKSRLRGDVDSVPEQILD 
Monodelphis     FRADTAMLKKSSPCSKRSPAGQTESVPFSEADS-LQA-NMPCRKSNLRGEGNNVLAKILG 
Mus_musculus    FGDGVPTVRKNTPYSGKNQL-ETGIVAFSEASS-SQPKNTPCLKSDLGGDRRDVLKQFFE 
Rattus          FGDDVPTVRKNTPNSGKNQL-ETGIIALSEASS-SQPKNTACLKSDLGGDRRDVLKQFFE 
Cavia           LRDNVSSL-KNAPCSAKTQQGTGGVRSFPKASA-PQS-NTLCLSNDLGGDGNSVLEQIFE 
Homo            FRDDVSTLRRNTPCSIKNQLGQKEIMPFPEASS-LQSKNTPCLKNDLGGDGNNILEQVFE 
Equus           FGDDVSPLRRNIPCSIKNQLGQRGIMPIPEASS-LQPKNTPCLKSDLGGDGNNVLERIFE 
Ursus           FRDDVSTLRRNTPCSMKNQLSQRGIMPFPEATS-LQSKNMPCLTSDLGGDGNNVLEQIFE 
Bos             FRDDVSTLRRNTPCSINNQLSQRGIRPLPEASS-LQSKNIPCLKSDL-EDGNHVLEQTLE 
Sus             FKDDVSTLRRSTPCSVKSQLSQRGIMPLPEANS-LQSKNTPCLTSDLGGDGNNVLEQIFE 
Tursiops        FRDDMSTLKRNTPRSI-NQLGQRGIMPFPETSS-LQSKNTPCLKSDLGGEG-NILEQIFE 
Allig_mississip FEDGTRDQERDMPCSKNALGQNKK-QGSPKKGP-DPTRNPLYFESNTRGDGNSVFAQIFG 



Allig_sinensis  FEDGTRDQERDMPCSKNALGQNKK-QGSPKKGP-DPTRNPLYFESNTRGDGNSVFAQIFG 
Gharial         FEDGTRDQERDMPCSKNVLGQNKK-QGSPQKGP-DPTRNPLYFESNTRGDGNSVFAQIFG 
Crocodilus_nilo FEDGTQDQERDMPCSKNVLGQNKK-QGSPQKGP-DPTRNPLYFESNTRGDGNSVFAQIFG 
Crocodilus_poro FEDGTQDQERDMPCSKNVLGQNKK-QGSPQKGP-DPTRNPLYFESNTRGDGNSVFAQIFG 
Aspidoscelis    LGEKIAGVEKNLPCSKTQLNQQKEHEQINEAGL-PLSDDAPCSGSNIRGDRHNVLEGILG 
Shinisaurus     FGEEVADLEKSPPCSNPQLRQKNDHEADYETGL-PRPRNAPCYGSSTRGDGHNVLGWIVG 
Ophisaurus      FREEAAVLEKSPPCSNPQLRQENDHEADYESGL-PPQRKVPCYGSSIRGDGHNVLGRIVG 
Anolis          FRVENAGSEKSLPCSNSHLSQDSKQEANLQRGL-FKFRNMPCHGSNIRGDRHNPLAHLVG 
Eublepharis     FEKDAATLEKAPPCSRSQLSQQNEREVNYETGLAAPTRKPPCYGRSVRGDGHSIFEWI-- 
MournGekko      FGEDVAGLEKAPPCSKSQLGQENGHEVHHGNGL-APTRNTPCYGRSIRGDGHSILERII- 
Gekko_japon     FGEDVAGLEKAPPCSKSQLGQENGHEVHHGNGL-APTRNTPCYGRSIRGDGHSILERII- 
Python          FGEEVADLEKSPPCSNSQLGQIRGHDTNYETGL-FPSKSILCSRNSIRGDGHTVLAHIMG 
Boa_constrictor FGEEIADLEKGPPCSKTQLGQVSDHDTTYETRL-FPSKNILCSRNSIRGDGHTVLAHIMG 
Vipera          FEGEVADLGKSPPCSNSLLAQTSDHDTIYETGL-FPSKSIPCSKTSIRGDGHTVLADIVE 
Protobothrops   FEEKVADLGKSPPCSNSLLAQTSDHDTIYETGL-FPSKSILCSKNSIRGDGHTVLAHIVE 
Crot_horrid     FEEEVADLGKSPPCSNSLLAQTSDHDTIHETGL-FPSKSILCSKNSIRGDGHTVLAHIVE 
Crot_mitch      FEEEVADLGKSPPCSNSLLAQTSDHDTIHETGL-FPSKSILCSKNSIRGDGHTVLAHIVE 
Thamnophis      FGEKVADLEMSPPCSNSLLGQTSDHDTIYETGL-FSSKGILCSKNSIRGDGHTVLAHIVE 
Cobra           FGEEVADLEMSPPCSNSLLGQTSDHDTMYETGL-FPSKGILCSKNSIRGDGHSVLAHIVE 
Pantherophis    FGEEVADLEMGPPCSNSLLGLTS--DTIYETGL-FPSKGIRCSKNSIRGDGHTVLAHIVE 
Pogona          FTEEAAGAQKNLPCSKSKLSQDHTHETNCETGL-PPSENTHDYGNSLRGDRHSIPAAIMG 
                            * *                                  :           
 
 
 

1620 
                           1573                                     1615 
Ornithorhynchus PDPPVAGNDGPAPGDLAVV---VPERDPGPVGIR----GDPEPGPE-AGAPGFQWVPCFG 
Monodelphis     VNQFNARTSNLIPEEL--E---APEENLGPENIQSEGGGSEGRVKQ-KGVPNIQKVPCLH 
Mus_musculus    GSQLSERTAGLTPEQLVIG---IPDKGSGPDSIQSEVQGKEGEMQQ-QRPPTIMKLPCFG 
Rattus          GTQLGERTAGLTPEQLVIG---SPDKGSGPDGTHSEVQGSEGEMQQ-QRPPTIRKLPCFG 
Cavia           GNHLSERTVNLTPEQLFIG---TLNEGLKPPGIQKEMQGEEDDRPQ-QRPPSILQVPCFG 
Homo            DNQLNERTVDLTPEQLVIG---TPDEGSNPEGIQSQVQENESERQQ-QRPSNILHLPCFG 
Equus           GNQLNERTVDLTPEQLVID---IPDEGPKPEGIQSEVQGNEGERQQ-QRPPSILQLPCFG 
Ursus           DNQFDERTADLTPEQLVIG---SPDEGPQPEGIQSEVQGNEDEGQQ-QRPSSILQLPCFG 
Bos             GNQLNERPVDLTPEQLVMD---TPDEGPKPEGIPSEVQGNGGKRQQ-QRPSTILKLPCFD 
Sus             GNQLNERTVDLTPEQLVFG---TPDKEPRPEGIPNEMQGNESERQQ-QRQSSILQLPCFG 
Tursiops        GNQLNERTVDLTPEQLVIG---TPDEGPKPEGIPSEVQGNEGER-Q-QRPSSILQLPCFG 
Allig_mississip LNQYNGRDAGPDPENHMTGPHDIPEEEPLPEGIKSATLGSKVDMKE--VAHEFKRIPCFG 
Allig_sinensis  VNQYNGRDAGPDPENHMTGPHAIPEEEPLPEGIRSATLGSKVDMKE--VAHEFKRIPCFG 
Gharial         VNQYNGRDTGPDPENHMAGPHDIPEEGTLPEGIRSATLGSKADMKE--VAHEFKRIPCFG 
Crocodilus_nilo INQYNGRDAGPDPENHMAGPHDIPEEGTLPEGIRSATLGSKADMKE--VAHEFKRIPCFG 
Crocodilus_poro INQYNGRDAGPDPENHMAGPHDIPEEGTLPEGIRSATLGSKADMKE--VAHEFKRIPCFG 
Aspidoscelis    SNQSKREIERAASMKL------VSEDVSAPQGIRSVSLDVKDDRRNEHTTHGFKRIPCFG 
Shinisaurus     ANQSKREFER-AALKL------IPETFSQPQGIRSEALVSEVDRKEQHATLGFKRIPCFA 
Ophisaurus      TNHAKRELER-APLKL------IPETFPEPQGVRSEALVSEVGGKEQQAELGFKRTPCFR 
Anolis          TGQS---FGR-GTLNF------LPEQFPQPHGIQSEALVSEDDGKE-YAALGAKRIPCFG 
Eublepharis     -DPPKREQERAAPVNL------IPEKGPPAQGIKSAALDTKGSRKQRPAVFGFKRIPCLG 
MournGekko      --QPKRDHERAAAVKF------VPQKGPPAHGIKSVAFDSEDSRKEQQAVLGFKRIPCLL 
Gekko_japon     --QPKRDHERAAAVKF------VPQKGPPAHGIKSVAFDSEDSRKEQQAVLGFKRIPCLL 
Python          VNQPKREFER-ASLRF-----------PQPQGIRNEAIVGEIDRKEYHATHGFKRTPCFG 
Boa_constrictor VNQRKREFER-ATLRF-----------PQPQGIRNDAVVGEIDRKEYHGTHGFERTPCFG 
Vipera          VNQPKREFER-ATLTF-----------PQPQGIRNEA-VGEIDRKEHRAIQGFGWTPCFG 
Protobothrops   VNQPKREFEK-ATLTF-----------PQPQGIRNEA-IGEIDRKEHRATQGFGWTPCFG 
Crot_horrid     VNQPKREFEK-AALTF-----------PQPQGIRNEA-IGEIDRKEHRATQGFGWTPCFG 
Crot_mitch      VNQPKREFEK-AALTF-----------PQPQGIRNEA-IGEIDRKEHRATQGFGWTPCFG 
Thamnophis      VNQPKREFER-ATVRF-----------PQPQGIRNEA-VGEIDRKEHRATQGFGWTPCFG 
Cobra           VNQPKREFER-ATLKF-----------PQPQNIRNEA-VSDIDRKDHHATQGFGWTPCFG 
Pantherophis    VNQPKREFER-AALRF-----------PQPQGIRNEA-VSETDRKEHRATQGFGWTPCFG 
Pogona          ESESRREFRQ-AAVKL------VPEKSPEPQRIRSQALASEDGRKEQHAALEIKRIPCFA 
                            .                .               :          **:  

1680 
Ornithorhynchus SETQNHYLAWTGAPPGNEKPDPSEPVS--TAPAETLDA-VSGLPTGVPSEGPSL-PRSSE 
Monodelphis     SKLKDHLLSSTGAPLGKRRPGLSTGEP--AMVSAQPSSTLTGLTAREQLGGTNIDPLVAS 
Mus_musculus    SN-SKFHSSTTGPPINNRRPTLLNGAL--STPTESPNT-LVGLATREQLKSINVDKLNAD 
Rattus          SKLAKLHSSSTGPPTNNGGPSLPNGAL--STPTESPDT-LVGLATREQFKSINVDQLNAD 
Cavia           SQLTQLHSSSTGTPSSSRRPGPSGGDL--TKPTENPNT-FVGFATGEPFRSINADQLSVA 
Homo            SKLAKHHSSTTGTPSSDGRQSPFDGDS--ITPTENPNT-LVELATEEQFKSINVDPLDAD 
Equus           SNLAKYHSSGAGTPSSIGRPGLFDGDP--IMPTEIPNS-LAGLATGAEFQSISVDPLNAD 
Ursus           SEIAKYHSSSTGTPSSIGRQGPFDEDP--IMPTESPNS-LSRLATGAEFQSINVDPLNAD 
Bos             SKLTKYYTSSTGTPSSLGRQGSFDGDP--IMPTEIPNS-LAELATGAQFQNINVDPLNAD 
Sus             SKLANYHTSSIGTPSSLGRQDSFDGDP--IMPTETPNS-LAGLATGAQFQNINVDPLNED 
Tursiops        SKLTKYHTSSTGTPSSIGRQGSFDGDP--ITPTEIPNS-LAELATRAQFQNINVDPLNAD 



Allig_mississip SWLRQ-HLSSTGVPPGVRKQESIYGDQLLVIPTRKPNL---QLETEAKIPSAEP------ 
Allig_sinensis  SWLRQ-HLSSTGVPPGVRKQESIYGDQLLVIPTRKPNL---LLETEAKIPSAKP------ 
Gharial         SWLRQ-HLSSTGVPPGVRKQESVYGDQLPVIPTRKPNL---QLETEAKIPSAEP------ 
Crocodilus_nilo TWLRQ-HLSSTGVPPGVRKQESIYGDQLLVISTRKPNL---QLETEAKIPSAEP------ 
Crocodilus_poro TWLRQ-HLSSTGVPPGVRKQESIYGDQLLVISTRKPNL---QLETEAKIPSAEP------ 
Aspidoscelis    NWLKQ-YLPSTGAPSGDQQNNLFNAES--PTPTGKLNI---MPPEPQPISSSTPFHNTQE 
Shinisaurus     SWLKQ-YLSSTGAPPGDQQHDLF------------------------------------- 
Ophisaurus      SWLKQ-YLSSTGAPSGDQQHDLFYGED--PVPTGKPDI---LHPEPQPISSTNPSHNVEE 
Anolis          SWLKQ-YLSNTEVPSGDQQRDPFYGEN--PVPTERPNS---IPPKPEPISSSFLSNGVEE 
Eublepharis     NQLQQ-YLSSTGAPSSGKQQDLFYAEN--PMLIGKSFI---ILPEPHPLTSTNPSYDTEE 
MournGekko      NRLKQ-FLSSTGAPSGDTQQDLFYAEN--PALIGQSYV---ILPEPHPLSSTDPSYDTEE 
Gekko_japon     NRLKQ-FLSSTGAPSGDTQQDLFYAEN--PALIGQSYV---ILPEPHPLSSTDPSYDTEE 
Python          SWLKQ-HISSTGTPLGDQPSGVFYAEH--SMHAGKPI----MLPEPQPISSTVPSHSIGE 
Boa_constrictor NWLKQ-HISSTGTPLGDQLSDVFYAEN--SMHAGKPIT---MLPEPQPISSTVPSHDI-E 
Vipera          SWLKQ-HIFSTGDPLVDQSSDIFYAEN--SMQAGKPI----MLPEPQPMTSTVLSQDVGE 
Protobothrops   SWLKQ-HIFSTGDPLVDQSSDIFYAEN--SMQPGKPI----MLPEPQPMTSTVLAQDVGE 
Crot_horrid     SWLKQ-HIFSTGDPLVDQSFDIFYAEN--SMQAGKPI----MLPEPQPMTSTVLAQDVRE 
Crot_mitch      SWLKQ-HIFSTGDPLVDQSSDIFYAEN--SMQAGKPI----MLPEPQPMTSTVLAQDVGE 
Thamnophis      SWLKQ-HISSTGDPLVDQPSDIFYLEN--SMHAGKPI----MLPEPQPMSSTVPSQDGGE 
Cobra           SWLKQ-HISSTRDPLVDQPSDVFYLEN--SMHAGKPI----MLPEPQPMSSTAPSQDVGE 
Pantherophis    NWLKE-HISSTGDPLVDQPSDVFYLEN--SMHAGKPI----MLPEPQPVSSTVPSQDGGE 
Pogona          SWLKQ-YLSSTGAPSGDQQHNLFHGET--PVPTSRPND---MPPESKPISSTNPSHDDRE 
                .   .        *                                               
 
 
 
Ornithorhynchus -LSPPFKTLQWEVADGPEQQGADCSLLQN- 
Monodelphis     --EPPLSFP--SLSIPKNAEFQDCLLLHS- 
Mus_musculus    -EHTTLESF--Q-GTSPQDQ--GCLLLQA- 
Rattus          -GHTTLESF--Q-DTSQQDQAHGCLLLQA- 
Cavia           -GHTPFESF--QRGTDPQDQIQDCLLIQV- 
Homo            -EHSPFEFL--QRGTNVQDQVQDCLLLQA- 
Equus           -EHTSFDYL--QIGTDPEDQVQDCLLLQA- 
Ursus           -EHTPFDSL--QLGTNPQDHVQDCLLLQA- 
Bos             -DHTPFDPL--QVGTNPQDQVQDCLLLQA- 
Sus             -EHTPFDSL--QIGTNPQDQVQDCLLLQA- 
Tursiops        -EHTLFDSL--QVGTNPQDQVQDCLLLQA- 
Allig_mississip --PNGVSSLTGGMANDSEERRPDCLLLQN- 
Allig_sinensis  --PNGVSSLTGGMANDSEERRPDCLLLQN- 
Gharial         --PNGVSSLTGGMANDSEERRPDCLLLQN- 
Crocodilus_nilo --PNGVSSLTGGMANDLEERRPDCLLLQN- 
Crocodilus_poro --PNGVSSLTGGMANDSEERRPDCLLLQN- 
Aspidoscelis    -NPVKSSSPGRELVDQANESVPDCFLLQNK 
Shinisaurus     ------------------------------ 
Ophisaurus      -NLLDFSSPGEELAEQPNEWIPDCLLLQNK 
Anolis          -KPLKINAPEEEWAKLATQSTPDCLLLQKK 
Eublepharis     -KPLTPSALGEDLADQPKERTPDCLLLQK- 
MournGekko      -KPLTPSSLGEDLADQPNERTSDCLLLQK- 
Gekko_japon     -KPLTPSSLGEDLADQPNERTSDCLLLQK- 
Python          -DHIKFSTP-EELVGQPNERTTDCLLLRNK 
Boa_constrictor -DQLKFSSP-EELVGQPNERITDSLLLQNK 
Vipera          -DQLKLTSP-EEQVGQPNERTTDCLLLHE- 
Protobothrops   -DQLKLTSP-EEQVGQPNERTTDCLLLHE- 
Crot_horrid     -DQLKLTSP-EEQVGQPNERTTDCLLLHE- 
Crot_mitch      -DQLKLTSP-EEQVGQPNERTTDCLLLHE- 
Thamnophis      -DQLKLTSP-GEQVGQPNEGTIDCLVLQNE 
Cobra           -DQLKLTSP-EEQMGQPNERTTDCLLFQNE 
Pantherophis    -DQLKLTSP-EEQVGQPNERTTDCLLLHE- 
Pogona          GKHLKFGSPGEEWVERPNETTPDCLLLQKK 
 

 


