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Multiple sequence alignment with hierarchical clustering
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Symbol comparison table: blosum62
Gap weight: 12
Gap length weight: 2
Consensus levels: high=90% low=50%
Consensus symbols:
 ! is anyone of IV
 $ is anyone of LM
 % is anyone of FY
 # is anyone of NDQEBZ

 MSF:   1091    Check:   0         ..
 Name: 1_Human1       Len:  1091  Check: 8094  Weight:  0.22
 Name: 6_Chimpanzee   Len:  1091  Check: 8611  Weight:  0.22
 Name: 7_Gorilla      Len:  1091  Check: 9487  Weight:  0.22
 Name: 8_Gibbon       Len:  1091  Check: 8575  Weight:  0.22
 Name: 9_Macaque      Len:  1091  Check: 2880  Weight:  0.33
 Name: 10_Marmoset    Len:  1091  Check: 2194  Weight:  0.38
 Name: 24_Mouse_lemur Len:  1091  Check: 2525  Weight:  0.49
 Name: 20_Horse       Len:  1091  Check: 4449  Weight:  0.49
 Name: 21_Microbat    Len:  1091  Check: 8247  Weight:  0.49
 Name: 13_Squirrel    Len:  1091  Check: 9431  Weight:  0.49
 Name: 11_RAG1_RABIT  Len:  1091  Check: 9335  Weight:  0.54
 Name: 3_Panda        Len:  1091  Check: 2562  Weight:  0.49
 Name: 4_Ferret       Len:  1091  Check: 9393  Weight:  0.49
 Name: 5_Cat          Len:  1091  Check: 8542  Weight:  0.49
 Name: 15_African_ele Len:  1091  Check: 2392  Weight:  0.54
 Name: 18_RAG1_PIG    Len:  1091  Check: 8484  Weight:  0.54
 Name: 19_Cow         Len:  1091  Check: 7002  Weight:  0.54
 Name: 12_Guinea_Pig  Len:  1091  Check: 5842  Weight:  0.65
 Name: 2_Mouse        Len:  1091  Check:  461  Weight:  0.49
 Name: 14_Rat         Len:  1091  Check: 1643  Weight:  0.49
 Name: 22_Tarsier     Len:  1091  Check: 1889  Weight:  0.71
 Name: 25_Hyrax       Len:  1091  Check: 3487  Weight:  0.92
 Name: 23_Dog         Len:  1091  Check: 4184  Weight:  0.92
 Name: 16_Opussum     Len:  1091  Check: 3988  Weight:  0.87
 Name: 17_Tasmanian_d Len:  1091  Check: 3033  Weight:  0.87
 Name: 28_Shrew       Len:  1091  Check: 5275  Weight:  1.36
 Name: 30_RAG1_CHICK  Len:  1091  Check: 4849  Weight:  1.47
 Name: 26_Dolphin     Len:  1091  Check:  123  Weight:  1.68
 Name: 31_RAG1_XENOPU Len:  1091  Check: 4676  Weight:  1.85
 Name: 27_Alpaca      Len:  1091  Check: 5289  Weight:  2.12
 Name: 32_RAG1_ZEBRAF Len:  1091  Check: 4763  Weight:  1.90
 Name: 33_RAG1_RAINBO Len:  1091  Check: 4826  Weight:  1.90
 Name: 29_Tree_shrew  Len:  1091  Check: 9429  Weight:  2.99
 Name: 34_Bushbaby    Len:  1091  Check: 6085  Weight:  5.65
 Name: Consensus      Len:  1091  Check: 9680  Weight:  0.00
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  1_Human1    MAASFPPTLGLSSAPDEIQHPHIKFSEWKFKLFRVRSFEK--TPEEAQKEKKDSFEGKPSLEQSPAVLDKAD---GQKPVPTQPLLKAHP-KFSKKFHDNEKARGKAIHQANLRHLCRICGNSFRADEHNRRYPVHGPVDGKTLGLLRKKEKRATSWPDLIAKVFRIDVKADVDSIHPTEFCHNCWSIMHRKFSSAPCEVYFPRNVTMEWHPHTPSCDICNTA-----RRGLKRKS-LQPNLQLSKKLKTVLDQA-------RQARQHKRRAQA--------RISSK-DVMKKIANCSKIHLSTKLLAVDFPEHFVKSISCQICEHILADPVETNCKHVFCRVCILRCLKVMGSYCPSCRYPCFPTDLESPVKSFLSVLNSLMVKCPAKECNEEVSLEKYNHHISSHKESKEIFVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKLQVKAFADKEEGGDVKSVCMTLFLLALRARNEHRQADELEAIMQGKGSGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGYHHFEWQPPLKNVSSSTDVGIIDGLSGLSSSVDDYPVDTIAKRFRYDSALVSALMDMEE-DILEGMRSQDLDDYL-NGPFTVVVKESCDGMGDVSEKHGSGPVVPEKAVRFSFTIMKITIAHSSQN-
-VKVFEEAKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSELMLELGGILRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHAENLERYEVWRSNPYHESVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPNASKEERKRWQATLDKHLRKKMNLKPIMRMNGNFARKLMTKETVDAVCELIPSEERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NALKTSGFTMNPQASLGDPLGIEDSLESQDSMEF
6_Chimpanz    MAASFPPTLGLSSAPDEIQHPHIKFSEWKFKLFRVRSFEK--TPEEAQKEKKDSFEGKPSLEQSPAVLDKAD---GQKPVPTQPLLKAHP-KFSKKFHDNGKARGKAIHQAKLRHLCRICGNSFRADEHNRRYPVHGPVDGKTLGLLRKKEKRATSWPDLIAKVFRIDVKADVDSIHPTEFCHNCWSIMHRKFSSAPCEVYFPRNVTMEWHPHTPSCDICNTA-----RRGLKRKS-LQPNLQLSKKLKTVLDQA-------RQARQRKRRAQA--------RISSK-DVMKKIANCSKIHLSTKLLAVDFPEHFVKSISCQICEHILADPVETNCKHVFCRVCILRCLKVMGSYCPSCRYPCFPTDLESPVKSFLSVLNSLMVKCPAKECNEEVSLEKYNHHISSHKESKETFVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKLQVKAFADKEEGGDVKSVCMTLFLLALRARNEHRQADELEAIMQGKGSGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGYHHFEWQPPLKNVSSSTDVGIIDGLSGLSSSVDDYPVDTIAKRFRYDSALVSALMDMEE-DILEGMRSQDLDDYL-NGPFTVVVKESCDGMGDVSEKHGSGPVVPEKAVRFSFTIMKITIAHSSQN-
-VKVFEEAKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSELMLELGGILRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHAENLERYEVWRSNPYHESVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPNASKEERKRWQATLDKHLRKKMNLKPIMRMNGNFARKLMTKETVDAVCELIPSEERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NALKTSGFTMNPQASLGDPLGIEDSLESQDSMEF
 7_Gorilla    MAASFPPTLGLSSAPDEIQHPHIKFSEWKFKLFRVRSFEK--TPEEAQKVKKDSFEGKPSLEQSPAVLDKAD---GQKPVPTQPLLKAHP-KFSKKFHDNGKARGKAIHQANLRHLCRICGNSFRTDEHNRRYPVHGPVDGKTLGLLRKKEKRATSWPDLIAKVFRIDVKADVDSIHPTEFCHNCWSIMHRKFSSAPCEVYFPRNVTMEWHPHTPSCDICNTA-----CRGLKRKS-LQPNLQLSKKLKTVLDQA-------RRARQRKRRAQA--------RISSK-DVMKKIANCSKIHLSTKLLAVDFPEHFVKSISCQICEHILADPVETNCKHVFCRVCILRCLKVMGSYCPSCRYPCFPTDLESPVKSFLSILNSLMVKCPAKECNEEVSLEKYNHHISSHKESKETFVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKLQVKAFADKEEGGDVKSVCMTLFLLALRARNEHRQADELEAIMQGKGSGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGYHHFEWQPPLKNVSSSTDVGIIDGLSGLSSSVDDYPVDTIAKRFRYDSALVSALMDMEE-DILEGMRSQDLDDYL-NGPFTVVVKESCDGMGDVSEKHGSGPVVPEKAVRFSFTIMKITIAHSSQN-
-VKVFEEAKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSELMLELGGILRTFRFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHAENLERYEVWRSNPYHESVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPNASKEERKRWQATLDKHLRKKMNLKPIMRMNGNFARKLMTKETVDAVCELIPSEERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NALKTSGFTMNPQASLGDPLGIEDSLESQDSMEF
  8_Gibbon    MAASFPPTLGLSSAPDEIQHPHIKFSEWKFKLFRVRSFEK--TPEEAQKEKKDSFEGKPSLEQSPPVLDKAE---GQKPVPTQPLLKAHP-KFSKKFHDNGKARGKAIHQANLRHLCRICGNSFKTDEHNRRYPVHGPVDGKTLGLLRKKEKRATSWPDLIAKVFRIDVKADVDSIHPTEFCHNCWSIMYRKFSSAPCEFYFPRNVTMEWHPHTPSCDICNTA-----RRGLKRTS-IQPNLQLSKKLKTVLDQA-------RQARQCKRRAQA--------GISSK-DVMKKIANCSKIHLSTKLLAVDFPEHFVKSISCQICEHILADPVETNCKHVFCRVCILRCLRVMGSYCPSCRYPCFPTDLESPVKSFLSVLNSLTVKCPAKECNEEVSLEKYNHHISSHKESKETFVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKLQVKAFADKEEGGDVKSVCMTLFLLALRARNEHRQADELEAIMQGKGSGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGYHHFEWQPPLKNVSSSTDVGIIDGLSGLSSSVDDYPVDTIAKRFRYDSALVSALMDMEE-DILEGMRSQDLDDYL-NGPFTVVVKESCDGMGDVSEKHGSGPVVPEKAVRFSFTIMKITIAHSSQN-
-VKVFEEAKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSELMLELGGILRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHAENLERYEVWRSNPYHESVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPSASKEERKRWQATLDKHLRKKMNLKPIMRMNGNFARKLMTKETVDAVCELIPSEERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NALKTSGFTMNSQASLGDPLGMEDSLESQDSMEF
 9_Macaque    MASSFPPTLGLSSAPDEIQHPYIKFSEWKFKLFRVRSFEK--TPEEAQREKKDSFEGKPSLEQSPAVLDKAD---GQKPVPNQPVLKAHP-KFSKKFHDTGKARVKAIHQANLRHLCRICGNSFKTDEHNRRYPVHGPVDGKTLGLLRKKEKRATSWPDLITKVFRIDVKADVDSIHPTEFCHNCWSIMHRKFSSAPCEVYFPRNVTVEWHPHTPSCDICNTA-----RRGLKRKS-LQPNLQLSKKLKTVLDQA-------RQARQRKRRAQA--------RTSSK-DVMKKIANCSKIHLSTKLLAVDFPEHFVKSISCQICEHILADPVETNCKHVYCRVCILRCLKVMGSYCPSCRYPCFPTDLESPVKSFLSILNSLMVKCPAKECNQEVSLEKYNHHISSHKESKENFVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKLQVKAFADKEEGGDVKSVCMTLFLLALRARNEHRQADELEAIMQGKGSGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGYHHFEWQPPLKNVSSSTDVGIIDGLSGLSSSVDDYPVDTIAKRFRYDSALVSALMDMEE-DILEGMRSQDLDDYL-NGPFTVVVKESCDGMGDVSEKHGSGPVVPEKAVRFSFTIMKITIAHSSQN-
-VKVFEEAKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSELMLELGGILRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHAENLERYEVWRSNPYHESVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPNASKEERKRWQATLDKHLRKKMNLKPIMRMNGNFARKLMTKETVDAVCELIPSEERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NALKTSGFNMDSQASLGDPLGIEDSLESQDSMEF
10_Marmose    MAASFPPTLGLSSAPDEIQHPHIKFSEWKFKLFRVRSFEK--TPEEAQKEKKDSSEGKSSLEQSPAVLDKAD---GQKPVQTHPMLKPHP-KFSKKFHDDGKARGKAIHQANLRYLCRICGNSFKTDEHNRRYPVHGPVDGKTLGLLRKKEKRATSWPDLIAKVFRINVKADVDLIHPTEFCHNCWSVMHRKFSSALGEVYFPRKATVEWHPHTPSCDICNTV-----RQGLKRKS-LQPNLQLSKKLKTVLNHA-------RQARQRKRRAQA--------RISSK-DIMKKTANCSKIHLSTKLLAVDFPEHFVKSISCQICEHILADPVETSCKHVFCRVCIIRCLKVMGSYCPSCRYPCFPTDLESPVKSFLSILNSLMVKCPAQECNEVVSLEKYNHHISSHKESKETFVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKLQVKAFADKEEGGDVKSVCMTLFLLALRARNEHRQADELEAIMQGRGSGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGYHHFEWQPPLKNVSSRTDVGIIDGLSGLSSSVDDYPVDTIAKRFRYDSALVSALMDMEE-DILEGMKSQDLEDYL-NGPFTVVVKESCDGMGDVSEKHGSGPVVPEKAVRFSFTIMKITIAHNSQN-
-VKVFEEAKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSELMLEMGGILRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHAENLERYEVWRSNPYHESVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPNASKEERKRWQATLDKHLRKKMNLKPIMRMNGNFARKLMTKETVDAVCELIPSEERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NALKTSGFTMNSQASLGDPSGIEDSLESQDSMEF
24_Mouse_l    MAVSFPPTLGLSSAPDEIQHPHIKFSEWKFKLFRVRSFEK--APEEAQKEKKDFSEGKPSLEQSPTVLDKTG---GQKPVLTQPALKAHP-KFSKKFHDDGKARGKAIHQANLCHLCRICGDSFKTDEYNRRYPVHGPVDGKTQGLLRKKEKRATSWPDLIAKVFRIDVKADVDTIHPTEFCHNCWSIMHRKFSSAPSEVYFPRNTTMEWHPHTPSCDICHTA-----RRGLKRKV-PQPNVQLSKKLKTVLNRA-------KKARQRKRRAQV--------RIRSR-EVMKKIANCNKIHLSTKLLAVDFPEYFVKAISCGICEHILADPVETSCKHVFCRICILRCLKVMGSYCPSCQYPCFPTDLESPVKSFLSVLNSLMVKCPAKECNEEVSLEKYNHHVSSHRESKETFVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKMQVKAFADKEEGGDVKSVCLTLFLLALRARNEHRQADELEAIMQGRGSGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGYHPFEWQPPLKNVSSSTNVGIIDGLSGLSSSVDDYPVDTIAKRFRYDSALVSALMDMEE-DILEGMKSQDLDDYL-SGPFTVVVKESCDGMGDVSEKHGSGPVVPEKAVRFSFTVMKITMAHGSQN-
-VKVFEEAKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKDSELMLEMGGILRTFKFVFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVLHSITRSHAENLERYEVWRSNPYHESVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEAYKNPNASKEERKRWQATLDKHLRKKMNLKPIMRMNGNFARKLMXXXXXDAVCELIASEERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NALKNSGFTVSSQASVGDSLGIEDSLESQDSMEF
  20_Horse    MAVSLTATLGLNSAPDEIQHPHIKFSEWKFKLFRVRSFEK--APEEAQKEK-DSSEGKPSLEQSPAVLDKAG---GQKPVLTQPAVKPHP-KFLKKSHDDGKAREKAIHQASLRHLCRICGNSFKTDGHNRRYPVHGPVDGKTQVLLRKKEKRATSWPDLIAKVFRIDVKADVDSIHPTEFCHNCWSIMHRKFSSAPCEVYFPKNATMEWHPHTPSCDICHTA-----RQGLKRKS-HQPNVQLSKKLKTAVDRA-------RQARQHKRRAQA--------RISGK-GVLKKITNCSKIHLSTKLLAVDFPAYFVKSISCQICEHILADPVVTSCKHVFCRICILRCLKVMGSYCPSCRYPCFPTDLESPVKSFLSILNSLMVKCPAEECNEEVSLEKYNHHVSSHKESKETFVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKLQVKAFADKEEGGDVKSVCLTLFLLALRARNEHRQADELEAIMQGRGSGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGYHPFEWQPPLKNVSSNTDVGIIDGLSGLSSSVDDYPVDTIAKRFRYDSALVSALMDMEE-DILEGMRAQELDDYL-NGPFTVVVKESCDGMGDVSEKHGSGPAVPEKAVRFSFTIMKITIAHGSQN-
-VKVFEEAKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKDSELMLEMGGILRTFQFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHAENLERYEVWRSNPYHESVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPNASKEERKRWQATLDKHLRKKMNLKPIMRMNGNFARKLMTKETVEAVCELIPSRERHEALKELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMDAH-KALKNSGFCINSQGSLEDPLGSDDSLETQDSMEF
21_Microba    MAVSLPPTLGLSSAPEEIQHPHIKFSEWKFKLFRVRSLEK--APEEAHTEKKESSEGKLPLEQSPAVLDKAG---GEKPALTQPALKPHP-KFLRKFRDDGKARDKAIHQANLRHLCRICGNSFKSGEHSRRYPVHGPVDGKTQVLLRKKEKRATSWPDLIAKVFRIDVKADVDSIHPTEFCHNCWSVMHRKFSSAPCEVYFPRKATMEWHPHTPSCDICHTP-----RRGLKRKG-REPNVQLSKKLKTVLDRA-------RQARQRKKRAQA--------RTSSK-EVMKQVANCSKIHLSTKLLAVDFPAHFVKSISCQICEHILADPVETTCKHVFCRICILRCLKVMGSYCPSCRYPCFPTDLESPVKSFLSILNSLMVKCPAQECNEEVSLEKYNHHVASHKDSKETFVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKLQVKAFADKEEGGDVKSVCLTLFLLALRARNEHRQADELEAIMQGRGSGLQPAVCLAIRINTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGYHPFEWQPPLKNVSSSTDVGIIDGLSGLSSSVDDYPVDTIAKRFRYDSALVSALMDMEE-DILEGMKAQDLDDYL-NGPFTVVVKESCDGMGDVSEKHGSGPAVPEKAVRFSFTVMKITVANGSQD-
-VKVFEEAKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSELMLEMGGILRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHAENLERYEVWRSNPYHESVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYRNPNASKEERKRWQATLDKHLRKKMNLKPIMRMNGNFARKLMTKETVEAVCELIPSEERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NALKNSGFTINSQASLEDPLGLEDSLETQDSMEF
13_Squirre    MAVSLPPTLGISSAPDEIQHPHMKFSEWKFKLFRVRSFEK--TTDETPKDKKDSLEGKPSLEQSPAVLDKSG---GPKPVLTQPALKGHP-KFSKKSHDSGKARDQAVHQANLRHFCRICGNSFKTDEHDRRYPVHGPVDAKTQVLLRKKEKRVTSWPDLIARVFRIDVKADVDSIHPTQFCQNCWGIMHRKFSSAPREVYFPRNATMEWHPHTPSCDICHTA-----RGGLKRKS-HPPNLQLSKKLKTVLDHA-------RQARRRKRRAQA--------RISSK-EVMKKITNCNQIHLSTRLLAVDFPAHFVKSISCQICEHILADPVETSCKHVFCRICILRCLKVMGSYCPSCRYPCFPTDLESPVKSFLSILNSLVVKCPAEECNEEISLEKYNHHVSSHKESKETFVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKMQVKAFADKEEGGDVKSVCLTLFLLALRARNEHRQADELEAIMQGRGSDLPPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKILLPGYHPFEWQPPLKNVSSNTDVGIIDGLSGLSSSVDDYPVDTIAKRFRYDAALVSALMDMEE-DILEGMRSQDLDDYL-NGPFTVVVKESCDGMGDVSEKHGSGPAVPEKAVRFSFTLMKISIAHGAQN-
-VKVFEEAKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSQLMLEMGGILRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHAENLERYEVWRSNPYHESVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPNASKEERKRWQATLDKHLRKKMNLKPIMRMNGNFARKLMTKETVEAVCELIPSAERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSSKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NALKSSGFTMNSKANLGDPLGIEDSLESQDSMEF
11_RAG1_RA    MAVSCTPTLGLSSAPDEIQHPHIKFSEWKFKLFRVRSFEK--TTEENQKEK-NSSEGKPSLEQSPAVLDKAS---GQKPEVAPPAFKVHP-KFSKKFHDDGKARDKAIHQANLRHLCRICGNSLKTDEHNRRYPVHGPVDSKTQGLLRKKEKKATSWPDLIAKVFRIDVKTDVDSIHPTEFCHNCWRIMHRKFSGAPCEVYFPRNATMEWHPHAPSCDICYTA-----RRGLKRRN-HQPNVQLSKKLKTVLDQA-------RQARQRKRRVQA--------RITSK-EVMKMIANCSKIHLSTKLLAVDFPAHFVKSISCQICEHILADPVETSCKHVFCRICILRCLKVMGSYCPSCQYPCFPTDLESPVKSFLCILNSLIVKCSAPECNEEVSLEKYNHHVSSHKESRDTFVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKLQVKAFADKEEGGDVKSVCLTLFLLALRARNEHRQADELEAIMQGRGSGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGYHPFEWQPPLKNVSSSTDVGIIDGLSGLSSSVDDYPVDTIAKRFRYDSALVSALMDMEE-DILEGMRSQDLEDYL-NGPFTVVVKESCDGMGDVTEKHGSGPAVPEKAVRFSFTVMKITIAHGSQN-
-VKVFEEAKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSELMLEMGGILRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHAENLERYEVWRSNPYHESVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPSASKEERKRWQATLDKHLRKKMNLKPIMRMNGNFARKLMTIETVEAVCELIPSKERHEALRELMELYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NAVKNSGFTMNSQVSLEDPLGIEDSLESQYSMEF
   3_Panda    MAVSLPSTLGLTSAPDEIQHPHIKFSEWKFKLFRVRSFEK--APEEAQVEKKVSSEGKPSLEQSPAVPDQAD---GQKPALSQPALKAHP-KFLKKSHDDGKTRDKAIHQANLRHLCRICGNSFKTDGHNRRYPVHGPVDGKTQVLLRKKEKRATSWPDLIAKVFRIDVKADVDSMHPTEFCHNCWSIMYRKFSSAPCEVYFPRNATMEWHPHTPSCDICHTA-----HQGRKRKS-HQPNVQLSKKLKTVVDRA-------RRARRHKRRTQA--------RISTK-EAMKKISSCGNIHLSTTLLAVDFPAHFVKSISCQICEHILADPVETTCKHVFCRICILRCLKVMGSYCPCCQYPCFPTDLESPVKSFLSILNSLMVKCPAKECNEEVSLEKYNRHVSSHKESKETFVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKLQVKAFADKEEGGDVKAVCLTLFLLALRARNEHRQADELEAIMQGRGSGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGYHPFEWQPPLKNVSSSTDVGIIDGLSGLSSSVDDYPVDTIAKRFRYDSALVSALMDMEE-DILEGMRAQDLDDYL-NGPFTVVVKESCDGMGDVSEKHGSGPAVPEKAVRFSFTVMKITIARGSEN-
-VKVFEEVKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSQLMLEMGGILRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHSENLERYEVWRSNPYHESVDELRDRVKGVSSKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPNASKEERKRWQATLDKHLRKKMNLKPIMRMNGNFARKLMTKETVEAVCELIPSEERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NAYKNSGFTLSSQSGVGDQLGLEDSPETQDSMEF
  4_Ferret    MAVSLPPTLGLASAPDEIQHPHIKFSEWKFKLFRVRSFEK--APEEAQKEKKVSSEGKPSLEQSPAVPDKAD---GQKPALSQPAVNVHP-KFLKKSHDDRKERDKAIHQANLRHLCRICGNSFKTDEHNRRYPVHGPVDGKTQVLLRKKERRATSWPDLIAKVFRMDVKADVDSIHPTEFCHNCWRIMYKKFSSAPCEVSFPRNVTMEWHPHTPSCDICRAA-----RQGLKRKS-HQPNMQLSKKLKTAVHRA-------RRARRHKRRAKA--------RISSK-EVMQKISSCSHIHLSTKLLAVDFPAHFVKSISCQICEHILADPVETTCKHVFCRICILRCLKVMGSYCPCCQYPCFPTDLESPVKSFLSILNSLMVKCPAKECNEEISLEKYNHHVSSHKESKETLVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKLQVKAFADKEEGGDVKSVCLTLFLLALRARNEHRQADELEAIMQGRGSGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGYHPFEWQPPLKNVSSSTDVGIIDGLSGLSSSVDDYPVDTIAKRFRYDSALVSALMDMEE-DILEGMRAQDLDDYL-NGPFTVVVKESCDGMGDVSEKHGSGPVVPEKAVRFSFTVMKITIAHGSEH-
-VKVFEEVKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKNSQLMLEMGGILRSFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHSENLERYEVWRSNPYHESVEELRDRVKGVSSKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPNASKEERKRWQATLDKHLRKKMNLKPIMRMNGNFARKLMTKETVEAVCELIPSEERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NAYKNSGFTLSSQAGIGDPLGLEDSPETQDSMEF
     5_Cat    MAVSLPPALGLSSAPDEIQHPHMKFSEWKFKLFRVRSFEK--APEEAQIEKKISSEGKPSLEQTPAVLDKAD---GQKPAPSQPALKAHP-TFSKKSHDDGKAGDKAIHQANLRHLCRICGNSFKTDGHNRSYPVHGPVDGKTQVLLRKKEKRATSWPDLIAKVFRIDVKADVDSIHPTEFCHSCWNIMYRKFSSAPCEVNFPRNAPMEWHPHTPSCDICHAA-----RRGLKRKS-HQPNVQLSKKLKTVVDRA-------RRARRHKKRARA--------RISSK-EVMKKISKCSDIHLSTKLLAVDFPAHFVKSISCQICEHILADPVETSCKHVFCRICILRCLKVMGSYCPCCQYPCFPTDLESPVKSFVSILNSLMVRCPAKECNEEVSLEKYNHHVSSHKESKETFVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKLQVKAFADKEEGGDVKSVCLTLFLLALRARNEHRQADELEAIMQGRGSGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGYYPFEWQPPLKNVSSSTDVGIIDGLSGLSSSVDDYPVDTIAKRFRYDSALVSALMDMEE-DILEGMRAQDLDDYL-NGPFTVVVKESCDGMGDVSEKHGSGPAVPEKAVRFSFTVMKITVAHGSEN-
-VKVFEEVKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKASNLVLEMGGILRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHSENLERYEVWRSNPYHESVEELRDRVKGVSSKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPNASKEERKRWQATLDKHLRKKMNLKPIMRMNGNFARRLMTKETVEAVCELIPSEERHEALRELMDLYLKMKPVWRSTCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NAYRNSGFTLNSQPGVGDPIGLEDSLETQDSMDF
15_African    MAVSLPPSLGLNSAPEEIQHPHIKFSEWKFKLFRVRSFGK--SSEESQTGKKDSSEGRPSLEQSPAVLDKAV---GQKPALTQPALKIHS-NFLKKSCDNGKARDTAIHQANLRHLCRICGNSFKTDGHNRRYPVHGPVDGKTQGLLRKKEKRVTSWPDLIAKVFRIDVKADVDLIHPTEFCHNCWSIMHRKFSHAPSELYFPRNATMEWHAHTPSCDICHAA-----RRGLKRKS-HQPSLQLSKKLKTVADRA-------RQACQCKRRAQT--------RISNK-EVMKRIANCSKIHLSTKLLAVDYPVHFVKSISCQICKHILADPVETSCKHVFCRICILRCLKVMGSYCPSCQYPCFSTDLESPVKSFLSILNSLMVKCPAKECSEEVSLEKYNHHVSSHKESKETFVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKLQVKAFADKEEGGDVKSVCLTLFLLVLRARNEHRQADELEAIMQGRGSGLQPAVCLAIRINTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGYHPFEWQPPLKNVSSSTNIGIIDGLSGLSSSVDDYPVDTIAKRFRYDSALVSALMDMEE-DILEGMKSQDLDDYL-NGPFTVVVKESCDGMGDVSEKHGSGPVVPEKAVRFSFTIMNITVAQGSQN-
-VKVFEEAKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSKLMLEMGGILRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHAENLERYEVWRSNPYHESVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEAYKNPDASKEERKRWQATLDKHLRKRMNLKPIMRMNGNFARKLMTKETVEAVCELIPSEERHEALRELIDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NALKNSGFTMNSQASLGDPLGLEDSLEIQDSMEF
18_RAG1_PI    MAVSLPPTLGLSSAPDEIQHPHIKFSEWKFKLFRVRSFEK--APEKAQTEKQDSSEGKPSLEQSPAVLDKPG---GQKSALPQPAFKPHP-KFLKESHEDGKARDKAIHQANLRRLCRICGNSFNTTGHKRRYPVHGPVDGKTQVLLRKKEKRATSWPDLIAKVFRIDVKADVDSIHPTEFCHNCWSFMHRKFSSTPCEVYSPRNAAMEWHPHTLNCDICHIA-----RRGLKRKS-QQPNMQLSKKLKTVIDRA-------RQARQRKRRAQA--------RISSK-ELMKKIANCGQIHLSPKLLAVDFPAHFVKSISCQICEHILADPVETSCKHVFCRICILRCLKVMGSSCPSCHYPCFPTDLESPVKSFLSILNTLMVKCPAKECNEEISLEKYNHHISSHKESKETFVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKLQVKAFADKEEGGDVKSVCLTLFLLVLRARNEHRQADELEAIMRGQGSGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGYHPFEWQPPLKNVSSSTDVGIIDGLSGLSSSVDDYPVDTIAKRFRYDSALVSALMDMEE-DILEGMRAQDLDDYL-NGPFTVVVKESCDGMGDVSEKHGSGPVVPEKAVRFSFTVMKITIAHGSQN-
-VKVFEEAKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSQLMLEMGGILRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHAENLERYEVWRSNPYHETVDELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEAYKNPHASKEERKRWQATLDKHLRKKMNLKPIMRMNGNFARKLMTKETVEAVCELIPSEERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKYYEMEDVLKHHWLYTSKYLQKFMNAH-KAFKNSGFTINLQRSSGDTLDLENSPESQDLMEF
    19_Cow    MAVSLPPTLGLSSAPDEIQHPHIKFSEWKFKLFRVRSFEK--APENAQAEKQDSSEGKPSLEQSPAALDKVG---GPKPALTQPVLKPHP-KFQKKSHDDGKARDKAIHQANLRHLCRICGNSLKADQHHRRYPVHGPVDGKTQVLLRKKEKRATSWPDLIAKVFRIDVKADVDSIHPTEFCHNCWSFMHRKFSSAPREVYSSRNATMEWHPHTPSCDICDAA-----RRGLKRKS-QPPNSQLSKRLRTVIDRA-------RQARRCKRRTQD--------RISSK-ELMKKTTNCSKIHLSTRLLAVDFPAHFVKSISCQICEHILADPVETNCKHVFCRICILRCLKVLGSYCPSCQYPCFPTDLESPVKSFLSILNSLMVKCPAEECDEEVSLEKYNHHVSSHKESKETFVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKMQVKAFADKEEGGDVKSVCLTLFLLALRARNEHRQADELEAIMKGRGSGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHSLRSAEKVLLPGYHPFEWQPPLKNVSSSTDVGIIDGLSGLASSVDDYPVDTIAKRFRYDAALVSALMDMEE-DILEGMRARELDDYL-NGPFTVVVKESCDGMGDVSEKHGSGPAVPEKAVRFSFTVMKISVAHGSQN-
-VKVFEEAKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSELMLEMGGILRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHAENLERYEVWRSNPYHETVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPNASKEERKRWQATLDKHLRKKMNLKPIMRMNGNFARKLMTKETVEAVCELIPSQERHEALKELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKYYEMEDVLKHHWLYTSKYLQKFMNAH-NALKDSGFTLNSQGGLGDLLDLEESPESQDSMEF
12_Guinea_    MDVSLPPSLGLSSAPDEIQHPHIKFSEWKFKLFRVRSLEK--APGEAQKEK-DSCEGKTSLEQSPVVLDKLG---GQKPVLTQPALKPHP-KFSKKSLDDGKAREKAIHLANLRHFCRICGNSFKTDEYNRRYPVHGPVDAKTQVLLRKKEKRATSWPDLIARVFRIDVKADVDSIHPTEFCHNCWSIIHRKFSGAPREVYFPRNAIMEWYPHNPSCDICQMA-----RQGLKRKR-HHLNVQVSKKFKAMLDRA-------KQARQRKRRAQA--------RIRNRREVMKKLTSCGKIHLSTKLLAVDFPAHFVKSISCQICEHILADPVETTCKHVFCRICILRCLKVMGSYCPSCCYPCFPTDLESPVKSFLSILNSLMVKCPAKECNEEVSLEKYNQHVLSHKESKETLVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKMQVKAFADKEEGGDVKSVCLTLFLLVLRARNEHRQADELEAIMQGRGSGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGYHPFEWQPPLQNVSSNTDVGIIDGLSGLSSSVDDYPVDTIAKRFRYDAALVSALMDMEE-DILEGMRAQDLDDYL-NGPFTVVVKESCDGMGDVSEKHGSGPAVPEKAVRFSFTVMRITIAHGSQN-
-VKVFEEAKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSELRLEMGGILRTFKFLFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHTENLERYEVWRSNPYHESVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPNASREERKRWQATLDKHLRKKMNLKPIMRMNGNFARKLMTKETVEAVCELIPSTERHEALRELMDLYLKMKPVWRSTCPAKECPDSLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NALKNCEFSMSSSATLADPLGIEDSLESQDSMEF
   2_Mouse    MAASLPSTLSFSSAPDEIQHPQIKFSEWKFKLFRVRSFEK--APEEAQKEK-DSSEGKPYLEQSPVVPEKPG---GQNSILTQRALKLHP-KFSKKFHADGKSSDKAVHQARLRHFCRICGNRFKSDGHSRRYPVHGPVDAKTQSLFRKKEKRVTSWPDLIARIFRIDVKADVDSIHPTEFCHDCWSIMHRKFSSSHSQVYFPRKVTVEWHPHTPSCDICFTA-----HRGLKRKR-HQPNVQLSKKLKTVLNHA-------R--RDRRKRTQA--------RVSSK-EVLKKISNCSKIHLSTKLLAVDFPAHFVKSISCQICEHILADPVETSCKHLFCRICILRCLKVMGSYCPSCRYPCFPTDLESPVKSFLNILNSLMVKCPAQDCNEEVSLEKYNHHVSSHKESKETLVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKIQVKEFADKEEGGDVKAVCLTLFLLALRARNEHRQADELEAIMQGRGSGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGYHPFEWQPPLKNVSSRTDVGIIDGLSGLASSVDEYPVDTIAKRFRYDSALVSALMDMEE-DILEGMRSQDLDDYL-NGPFTVVVKESCDGMGDVSEKHGSGPAVPEKAVRFSFTVMRITIEHGSQN-
-VKVFEEPKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSELTLEMGGIPRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDTTRLEASQNLVFHSITRSHAENLQRYEVWRSNPYHESVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKHPNASKEERKRWQATLDKHLRKRMNLKPIMRMNGNFARKLMTQETVDAVCELIPSEERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NALKSSGFTMNSKETLGDPLGIEDSLESQDSMEF
    14_Rat    MAVPLPSTLRLSSAPDEIQHPHIKFSEWKFKLFRVRSFEK--APEEAQKEK-DSSEGKPCLEQSPVVLDKPG---GQNSVLTQRALKLHP-KFSKKFHVDGKSSDKAIHQARLRHFCRICGNHFKSDGHNRRYPVHGPVDAKTQSLFRKKEKRVTSWPDLIARVFRIDVKSDVDSIHPTEFCHNCWSIMHRKFGSAHSQVYCPRNVTVEWHPHTPSCDICFTA-----HRGLKRKR-HQPNVQLSKKLKTVLNHA-------R--RDRRKRTQA--------RVSSK-EVMKKISNCSKIHLSTKLLAVDFPAHFVKSISCQICEHILADPVETTCKHLFCRICILRCLKVMGSYCPSCRYPCFPTDLQSPVKSFLSILNSLMVKCPAQECNEEVSLEKYNHHVSSHKESKETLVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKIQVKEFADKEEGGDVKSVCLTLFLLALRARNEHRQADELEAIMQGRGSGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGYHPFEWQPPLKNVSSRTDVGIIDGLSGLASSVDEYPVDTIAKRFRYDSALVSALMDMEE-DILDGMRSQDLDDYV-SGPFTVVVKESCDGMGDVSEKHGSGPAVPEKAVRFSFTVMRVTVEHGSQN-
-VKIFEEPKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSELLLEMGGIPRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHAENLQRYEVWRSNPYHESVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPNASKEERKRWQATLDKHLRKRMNLKPIMRMNGNFARKLMTQETVDAVCELIPSEERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NALKNSGFTMNSKETLGDSLDIEDSLESQDSMEF
22_Tarsier    MAVSFPPTLRFSSATEEIQHSHIKFSDWKFKLFRVRSLEK--TPEVSPKEKTDSSEGKLSLEQSPAAPDKAG---DQEAAPNHRVLKASP-KFSKKSHDDRKARGKAVHQAHLRQLCRICGRSLKTDGHSRRYPVHGPVDAQTQDLLRKKERRVTSWPDLIAKVFRIDVKADVDTTHPTEFCHNCWGIMHRKLGSAPGGAYFPRHATVEWSPHTPSCDICHPA-----HRGLKRKS-LPPNVQLSKKLKTALDRA-------GRARQHKRLAQA--------RLCSK-DVLKKITNCSEIHLSTKLLAVDFPEHFMKSISCQICEHILADPVETSCKHVFCRVCILRCLKVMGSYCPSCQYPCFPTDLESPVKSFLSVLNSLIVKCPAKECNEEISLEKYNHHVSSHKDSKETLVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKLQVKAFADKEEGGDMKSVCLTLFLLALRARNEHKQADELEAIMQGRGPGLQPGVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKALLPGYHLFKWRPPLKNVSSSTDVGIIDGLSGLSSSVDDYPVDTIAKRFRYDSALVSALMDMEE-DILEGMRSQDLEDYL-SGPFTVVVKESCDGMGDVSEKHGSGPVVPEKAVRFSFTIMKITIAQGSQN--
MSVFEEAKPNSELCCKPLCLMLADESDHETLTAILSPLMAEREAMKSSELMLEVGGILRTFKFIFRGTGYDEKLVREVEGLEASGSVYVCTLCDATRLEASQNLVFHSITRSHTENLGRYEVWRSNPYHETVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEAYKNPSASKEERKRWQATLDKHLRKKMSLKPIMRMNGNFARKLMTKETVEAVCELIPSEERHEALRELMGLYLKMKPVWRSSCPARECPDSLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NAFKSSGFAVNSQASLGEPPGTEDSLESQDSMEF
  25_Hyrax    MAVSLSPSLGISSAPNEIQHPHIKFSEWKFKLFRVRSFEK--SSEEAQTEKKDSSEGRPSLEQSPVVLDEAG---GPKPALTQPALKSHSDKFSKKSSDNGKTRDKAIHQANLRQLCRICGHSFKTVGHSRRYPVHGPVDGKTQELLRKKEKRVTSWPDLIAKVFRIDVKADVDVIHPTEFCHNCWSIMHRKFSSAPSEVYLPRNATMEWHPHTPSCDICHAA-----RQGLKRKG-HQPSLLLSKKLKTVANRA-------RXXXXXXXXXXX--------XXXXX-XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXLADPVETSCKHVFCRVCILRCLKVTGSYCPSCQYPCFPADLESPVKSFLSILNSLMVKCPAKDCNQEVSLEKYNRHVSSHKESKETFVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKLQVKAFADKEEGGDVKSVCLTLFLLVLRARNEHRQADELEAIMQGRGSGLQPAVCLAIRINTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGYHPFEWHPPLKNVSSSTNVGIIDGLSGLSSSVDDYPVDTIAKRFRYDSALVSALMDMEE-DILEGLKSQDLDTYL-DGPFTVVVKESCDGMGDVSEKHGSGPVVPEKAVRFSFTIMNITIARGSQH-
-VKVFEETKPNSELCCKPLCLMLADESDHETLTAILSPLVAEREAMKDSELTLELGGILRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHTENLERYEVWRSNPYHESVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPEVSKEERKRWQATLDKHLRKKMNLKPIMRMNGNFARKLMTKETVEAVCELIPSEERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYESKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NAIKDSGFTMNSQASIRDPLSIEDSLETQDSMEF
    23_Dog    MAVSLPPTLGLTSAPDEIQHPHIKFSEWKFKLFRVRSLEK--APEEAQIEKKVSSEGKPSLEQSPAVPDKAD---GQEAALSPPALKAHP-KFLKEPHDDGKTRDKAIHQANLRHLCRICGNSLKTDRRNRRYPVHGPVDGKTQVLLRKKERRATSWPDLIAKVFRIDVKADVDSVHPTNFCHKCWKVMYRRFSSAPRGVCFPRKAAPEWLPHAPSCDLCRAA-----RQGLKRKS-PQPSAQLSKRLRTVLERA-------GRARGHRRRARA--------GLRDS-GATGKASDCGNVHLGTELLAVDFPAHFVKSISCRICEHILADPVETTCKHVFCRVCILRRLKATGSYCPCCRYPCFPTDLESPGRSFLSILNSLMVRCPAKGCDEEVSLERYNQHVAGHKDSDQTFVH-------------INKGGRPRQPLLSLTRRAQKHRLRELKLQVKAFADREEGGDVKSVCLALFLLVLRARNEHRQADELEAVLQGRGPGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRAAEKALLPGHHAFEWQPPLQNVSSSAHVGIIDGLSGLSSCVDDYPVGTIAKRFRYDAALVSALMDMQE-DLLEGVRARGLDDHL-GGPFTVVVKESCDGMGDVSEKHGGGPAVPEKAVRFSFTVMRITVAQGSES-
-VQVFEEGKPNSELCCKPLCLMLADEADHETLTAILSPLVAEREAMKSSCLLLEMGGALRTFRFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVLHSITRSHSENLERYEVWRSNPYHESVDELRDRVKGVSSKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGQAYSKAGASKEERRRWQATLDKHLRKKMNLKPIMRMNGNFARKLMTKETVEAVCELIPSEERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQRFMNAH-NGYKKSGPPFNSQAGLGDPLGLEDSLETQDSMEF
16_Opussum    MEISVAPSQGLRPVPDEIQYPHMKFSEWKFKLFKVRSSVK-PSPGEAQGPSKNTMEGQSSLEETPVVICNTNIPAPEKPALVQPTFTANS-KSLEKPADIGKAGEKAIHQASLRQLCRICGASFRADGQNRRYPVHGPVDSKTQGILRKKEKKVTSWPDLIAKVFKIDVKGDNDSIHPTQFCHNCWNIMYGRFSNSPHEVYFPRNATIEWHPHTPSCDICQAA-----RWGLKRKG-RQSNPSLSKKLKAMADRA-------RRARLPKSQAQP--------RKSSK-DLMKKLTNCSKMHLSTKCLAVDYPVDFVKAISCQICEHILTDPVETTCKHLFCRTCILRCLKVMGSYCPSCQYPCFSTDVESPPRSFVNTLNSLVVRCPVKDCDKDVSLEKYNQHISSHKEPKESYVY-------------INKGGRPRQHLLSLTRRAQKHRLRELKLQVKAFADKEEGGDLKAVCLTLFLLVLRARNEHRQADELEAIMQGRGSGLQAAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKTLLPGHHPFEWKPTLKNVSARTDVGIMDGLSGLSASVDDYPVDTIAKRFRYDVALVSALMDMEE-DILEGMKSKDLSDYL-NGPFTVVVKESCDGMGDVSEKHGSGPAVPEKAVRFSFTIMNISIAQGQES-
-VRIFEEAKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSELLLEMGGIQRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHAENLERYEVWRSNPYQESAEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKLFQMEIGEVYKNPNASKEERKRWQATLDKHLRKKMNLKPIMRMNGNFARRLMTKETVEAVCELIHCEERHEALRELMDLYLKMKPVWRSTCPAKECPESLCQYSFNSQRFAELLSTKFQYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NALKNSGLIINPQADFEDSLGLDDSQEILDSMEF
17_Tasmani    MEIAVAPGRGLSSAPDEIQHPYMKFSEWKFKLFKVRSFIK-PPPEEAQGPNKNLGEGQASLEETPAVISSANIPAPEKPALIQPTFSALP-KSLEKPADVGKTREKAIHLASLRQLCRICGVSFRADGQNRRYPVHGPVDNKTQSLLRKKEKKVTSWPDLIAKVFKIDVKGDVDSIHPTQFCHSCWNIMYGRFSNAPCEIHFPRKAAIEWRPHTPDCDSCQAA-----RRGLKRKG-HQSNLLLSKKLKTVIKQT-------RRAHPSKSQVQP--------RNGGK-DRMKKITNCSKMHLSTKLLAVDYPVDFVKAISCQICEHIVTDPVETTCRHVFCRTCILRCLKVMGSYCPSCQYPCFPTDVESPARSFVNILNSLLVKCPVNDCDKEVSFEKYNQHISSHKEPKASYVY-------------INKGGRPRQHLLSLTRRAQKHRLRELKMQVKAFADREEGGDLKAVCLTLFLLVLRARNEHRQADELEAIMKGRGSGLQAAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKTLLPGYHPFEWKPPLKNVSARADVGIIDGLSGWAASVDDYPVDTIAKRFRYDAALVSALMDMEE-DILEGMKSQGLGDYL-SGPFTVVVKESCDGMGDVSEKHGSGPAVPEKAVRFSFTIMNITITQDQES-
-VRIFEESKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSELLLEMGGIPRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVLHSITRSHAENLERYEVWRSNPYQESAEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKLFQLEIGEVYKNPNASKEERKRWQATLDKHLRKKMNLKPIMRMNGNFARKLMTKETVEAVCELIHCEERHEALRELMDLYLKMKPVWRSTCPAKECPESLCQYSFNSQRFAELLSTKFRYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NAVKNTGLIINSQAEFEDSLGLEDSLEILNSMEF
  28_Shrew    MAVSLPPTLALSPPPDEIQHPYLKFSEWKFKLFRVRSLEK--APEEAPVEKNASSEEKLSLQKSLTAPDKAE---GLKPAPTQPALKPQP-KFLKKSHGHGKARDKAIHQANLRQLCRICGNSFKAIGHKRRYPVHGPVDGKTQGLLRKKEKRVTSWPDLIAKVFRIDVKADIDSVHPTEFCHHCWSLMHRKFRSGSWEVHLPRSATREWRPHTTSCDICCAA-----HRGLKRKS-QQPNAQLSKKLKTVIDKA-------RQARQRRRRAQA--------GLRRK-EVLKKISDCSKVHLSTKLLALDFPAHFVKSISCQICEHILTDPVETSCKHVFCRTCILRCLKVLGSYCPSCSYPCFAMDLESPAKSFLSILNSLLVRCPAKECKEEVSLQKYNHHISSHKDSKETLVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKMQVKAFADKEEGGDVKSVCLTLFLLALRARNEHRQADELEALMQGRGSGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRSAEKVLLPGYHAFEWQPPLKNVSSSTDVGIIDGLVGAWASVDEYPVDTIPKRFRYRRALGAALNETEKKDISEALRAKNVDYRG-TAPLTGGERE-----------RSSDHVVXXXXXXXXXXXXXXXXXXXXXX--
XXXXXXXXXXXXXXXXPLCLMLADESDHETLTAILSPLIAEREAMKGSQLRLELGGLPRAFRFRFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHGENLQRYELWRSNPYHESAEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKLFQLEIGEAYRQPHAGKEERKRWQATLDKHLRKRMNLKPIMRMNGNFARKLMTRETVEAVCELVPCPERHEALRELMDLYLKMKPVWRSSCPAQECPDALCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-KALKKTGFLMNSQASDRDPLGLEDSLDLQDSMEF
30_RAG1_CH         MSITSRMDLPEEIQHPYAKFSEWKFKLFKVRPFQK-EPSDKSQCINKDQEQEVASTDKNITLHKDEEVPRGEKLILTQKDFMGNT-QALEKDVNDMKIQDNTAHQNNLKQLCRICGVSFKTDCYKRTHPVHGPVDDETLWLLRKKEKKATSWPDLIAKVFKIDVRGDVDTIHPTRFCHNCWSIIHRKFSNTPCEVYFPRNSTMEWQPHSANCEVCHTP-----SRGVKRKS-QPPNVQHGKRVKIIAERA-------RVNRGIKNQV-----------IKNK-NVMKEITNCKNRHLSTKLLAVDYPADFIKSISCQICEHILADPVETTCRHLFCRTCILSCIRVMGCYCPSCWYPCFPTDLVTPVKSFLNILDSLSIRCPVPECDEEILHGKYGQHFSNHKEMKDKELYN-----------PINKGGRPRQHLLSLTRRAQKHRLRELKRQVKAFAEKEEGGDIKAVCMTLFLLALRAKNEHKQADELEAIMQGRGSGLHPAVCLAIRINTFLSCSQYHKMYRTVKAVTGRQIFQPLHALRTAEKALLPGYHPFEWKPPLKNVSTNTEVGIIDGLSGLPLSIDDYPIDTIAKRFRYDTALVSALKDMEE-EILEGMKAKNLDDYL-NGPFTVVVKECCDGMGDVSEKHGSGPAVPEKAVRFSFTVMNIAIDHENER-
-IRIFEEVKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKNSELLLEIGGILRTFKFIFRGTGYDEKLVREVEGLEASGSTYICTLCDATRLEASQNLVFHSITRSHAENLERYEIWRSNPYHESVDELRDRVKGVSAKPFIETVPSIDALHCDIGNATEFYRIFQMEIGEVYKNPDATKEERKRWQLTLDKHLRKKMKLKPMMRMSGNFARKLMSKETVEAVCELIKCEERHEALKELMDLYLKMKPVWRSSCPAKECPELLCQYSYNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKFYEMEDVLKHHWLYTSKYLQKFMNAH-KTLRSQGFAIDPDDGLGDSLPPEISLESNDSVEL
26_Dolphin    MAVSLPPTLGLSSAPDELQHPHIKFSDWKFKLFRVRSFEK--APENAQGEKQDSSEGKPSLEQSPAVLDTPG---GQKSALTQLALKPHP-KFLKKSHDDRKARDKAMHQANLRHLCRICGNPFKADGHNRRYPVHGPVDGKTQVLLRKKEKRATSWPDLIAKVFRIDVKADVDSIHPTEFCHNCWIFMHRRFSSAPCEAYSPRNATMEWSSHTTPCDICHIA-----RQGLKRKG-HQPSAQLSKKLRTVIARA-------REVRRRKRRAQA--------GISSK-ELKKKIANCSKIHLSTQLLALDFPAHFVKSVSCQVCEHILADPVETSCKHVFCRICILRCFKVMGNYCPSCRYPCFPTDLESPVKSFLSILNSLMVKCPAKECNEEVSLEKYNHHVSSHKESKETFVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKLQVKAFADKEEGGDVKAVCLTLFLLALRARNEHRQADEXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX-XXXXXXXXXXXXXXX-XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXIMKIIIAHGSQN-
-VNVCVKAKLNSALCCKPLCVMLADESDHETLTAILSPLIAEREAMKSSRLMLEMGGILRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHVDNLERYEVWRSNPYHETVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPSASKEERKRWQAALDKHLRKKMNLKPIMRMNGNFARKLMTKETVEAVCELIPSEERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-NALKTSGFTINSQGSLGDSLDLEDSPESQNSMEF
31_RAG1_XE          MEVALPNVPTKMQHPFTKYSEWKFKLFRVKSLERRPSEEETEGSEVSYNSSQETYPKSTVVLEDLSLGSAPQSPTNFKPQQSEKSNVVDNHETDLKRLEEEAHITVIQQLCRICGASFKMDQQNRSYPVHGPVDSETHDILRRREKKVTSWPELISKVFKTDVRADVDTIHPTQFCHNCWTIMNQKFSNISSEVYFPHNQAVEWTPHSANCYVCHSS-----KPWGKRKSAPQLNPHKMKKRKRGPEFV-------KKSKTSSGNSIQ--------WKNMK-AFNQMKDSCKKIHLDNNLLVLDYPSDFVKSVSCLVCEHILSDPVQTSCKHLFCRICILKYIKLMGCYCPSCKYPCFPTDLTVPVKSYLNVLNALLLKCTVSGCDEEISLGKYSHHISKHKETKGKEVYA-----------HINKGGRPRQHLLTLTRRAQKHRLRELKMQVKAFADKEEEGDVKSVCLTLFLLALRARNEHRQADELEAIMEGRGAGLHPAVCLAIRVNTFLSCSQYHKMYRTVKATTGRQIFQPLHALRNAEKALIPGYHTFEWRPPLKNVSTRTDVGIIDGLSGLNQSLDEYPVDTISKRFRYDAALVSALKDMEE-DILEGLKAQDLDDYV-SGPFTVVVKESCDGMGDVSEKHGSGPPVPEKAVRFSFTVMNISVPNKNGP-
-VRIFEETKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKTAELLLEMGGILRNFKFSFRGTGYDEKLVREVEGLEASGSLYICTLCDATRLEAAQNLVNHSITRSHCENLQRYEMWRSNPHHESPDELRDRVKGVSAKPFIETLPSIDALHCDIGNAAEFYRIFQLEIGELYKNLSATKEEKKRWQATLDNHIRKRMNLKPIMRMNGNFARKLMSKETVEAVCELVPCEERQAALTELMDLYLKMKPVWRSSCPAKECPELLCQYSFHSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKFYEMEDVLKHHWLYTSKYLQKFMNAH-NNLKNQGFTVDLDNPDLEQ-RLESSMESLESMEF
 27_Alpaca    MAVSLPPTLGLSSAPDEIQHPHIKFSEWKFKLFRGRAFEK--APENAQKEKQDSSEGKPFLEQSPAVLDKGG---GQKPALTQPALKPHP-KFLKKPPDDGKARDKAIHQANLRHLCRICGNSFNSDGHNRRYPVHGPVDGKTQVLLRKKEKRATSWPDLIAKVFRIDVKADVDSIHPTEFCHNCWSFMHRKFSSAPCEVYCPKSVTMEWHPHTPSCDICHAA-----RRGLKRKS-PQPNLQLSKKLKTVIDRA-------KQARRHKRRAQA--------RISSK-ELMKKIASCSKIHLSTKLLAVDFPAHFVKSISCQICEHILADPVETSCKHVFCRICILXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX--------------XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXDFLEGMRAQDLEDFP-NGPFTVMVKESCDGMGNVSEKHGSGPAVPEKTVRFSFTIMKIPIGHGSQN-
-VKVFEEAKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSELMLEMGGILRTFKFVFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVLHSITRSHAENLERYEVWRSNPYHETVEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPNASREERKRWQATLDKHLRKKMNLKPIMRMNGNFARKLMTKETVEAVCELVPSEERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERD GSIGAWASEGNESGNKLFRRFRKMNARQSKYYEMEDVLKHHWLYTSKYLQKFMNAH-NALKSSGFTLNSQGSLGDLLDLEDSPDSQDVMEF
32_RAG1_ZE  MEKGRWSSEDAPRASMPDELSHP--KFSEWKFKLFRVRSMEKAPVQNETPVEK-------ENQP--ELAMEKTSSQGSVMRLCFGGKSKENV--ESARGRVDLKLQEIDTHMNLLKNMCRLCGIAIQK-AKGPSHEVQGVLEESSRCALRRMGCKLVTWPEVILKVFKVDVTTDMETVHPSLFCHRCWTAAIRGGGFCS----FTNTRIPDWKPHTSQCNLCFPKKSSFQRVGRKRTKPLKSAHILPKRFRRDSSESS------RVWRQTTENPDG---
KEWLKLSVQRGQWVKNITRCQRDHLSTKLIPTEVPADLIRAVTCQVCDHLLSDPVQSPCRHLFCRLCIIRYTHALGPNCPTCNQHLNPSHLIKPAKFFLATLSSLPLLCPSEECSDWVRLDSFREHCLNHYREKESQEEQTPSEQNLDGYLPVNKGGRPRQHLLSLTRRAQKHRLRDLKNQVKTFAEKEEGGDVKSVCLTLFLLALRAGNEHKQADELEAMMQGRGFGLHPAVCLAIRVNTFLSCSQYHKMYRTVKATSGRQIFQPLHTLRNAEKELLPGFHQFEWQPALKNVSTSWDVGIIDGLSGWTVSVDDVPADTISRRFRYDVALVSALKDLEE-DIMEGLRERALDDSMCTSGFTVVVKESCDGMGDVSEKHGSGPAVPEKAVRFSFTIMSISIRLEGEDDGITIFQEQKPNSELSCRPLCLMFVDESDHETLTAILGPVVAERKAMMESRLIISVGGLLRSFRFFFRGTGYDEKMVREMEGLEASGSTYICTLCDSTRAEASQNMVLHSITRSHDENLERYEIWRKNPFSESADELRDRVKGVSAKPFMETQPTLDALHCDIGNATEFYKIFQDEIGEVYQKPNPSREERRRWRSTLDKQLRKKMKLKPVMRMNGNYARRLMTREAVEAVCELVPSEERREALLKLMDLYLQMKPVWRSTCPSRDCPDQLCQYSYNSQQFADLLSSMFKYRYDGKITNY
HKTLAHVPEIVERD GSIGAWASEGNESGNKLFRRFRKMNARQSKTFELEDILKHHWLYTSKYLQKFMEAHKNSVKAMQATFNP---EETPEEADNSLDVPDF   
33_RAG1_RA       MEETYAPRCSMPAELHHPYSKFSDWKFKLFRVRSMERAPLPGEMQLERGALSGVVASAPLGETVGDVVGLPGSVMKLWLGGKSKENV--EGPGKRVDLKLQEMDTYMNHLRCLCRLCGGALRK-AKGPEHEVQGLLDEASMSALRRVGCKATSWPEVILKVFKVDVAGDMEVVHPPFFCQRCWTLAMRGGGFCS----FSRTHVPGWRPHTTLCLLCTPRNPHY-RGERKRRKPTRGAQHLAKRTKWDLQDNAAIVGEKRAWRTVIDPPQGPGLRPWVRSSVQRAQWVKSITLCQKEHLSARLLSEDLPVDFLSSVTCQVCDHLLSEPVQSPCRHLFCRSCIAKYIYSLGPHCPACTLPCGPADLTAPAKGFLGVLHSLPLLCPRESCGEQVRLDSFRAHCLGHHLEEVDGDHKS-
AENSLDNFLPVNKGGRPRQHLLSLTRRAQKHRLRDLKTQVKVFAEKEEGGDTKSVCLTLFLLALRAGNEHRQADELEAMMQGRGFGLHPAVCLAIRVNTFLSCSQYHKMYRTVKATSGRQIFQPLHTLRTAEKELLPGYHPFEWQPALKSVSTSCHVGIIDGLSGWIASVDDSPADTVTRRFRYDVALVSALKDLEE-DIMEGLRERGLEDSACTSGFSVMIKESCDGMGDVSEKHGGGPPVPEKPVRFSFTIMSVSIQAEGEDEAITIFREPKPNSEMSCKPLSLMFVDESDHETLTGVLGPVVAERNAMKHSRLILSVGGLSRSFRFHFRGTGYDEKMVREMEGLEASGSTYICTLCDSTRAEASQNMTLHSVTRSHDENLERYELWRTNPHSESAEELRDRVKGVSAKPFMETQPTLDALHCDIGNATEFYKIFQDEIGEVYHKANPSREQRRSWRAALDKQLRKKMKLKPVMRMNGNYARKLMTREAVEAVCELVCSEERQEALRELMGLYIQMKPVWRSTCPAKECPDELCRYSFNSQRFAELLSTVFKYRYDGKITNYLHKTLAHVPEIVERD GSIGAWASEGNESGNKLFRRFRKMNARQSKTFELEDVLKHHWLYTSKYLQKFMEAHKDSAKALQATIDTVGSQETQEDADMSLDVPDF   
29_Tree_sh    MAVSLPPTLGLSSAPEEIQHPHIKFSEWKFKLFRVRSFEK--PPEEAQKEKKDPAEGKPSLEQSPAAPDKVD---GQKPVLTQPAVKPHP-KFSKKFHEDGKARDKATHHANLRHLCRICGNSLKTDEHNRRYPVHGPVDSKIQGLLRKKEKRATSWPDLIAKVFRIDVKADVDSIHPTEFCHNCWSIMHRRFSRAPSDVYFPRNTTMEWHPHTASCDICQSA-----RQGLKRKS-HPPNAQLSKKLKPAPDRA-------RQAHRHKGRAQA--------RVGSK-DVMKKIANCGQMHLSTTLLAVDFPAHFVKAISCQICEHILADPVETACKHVFCRVCILRCLKVMGSHCPACRYPCFPTDLETPVKSFLSILNSLVVRCPAKECSEEVSLEKYNHHVSSHKESKDTLVH-------------INKGGRPRQHLLSLTRRAQKHRLRELKLQVKAFADKEEGGDVKSVCLTLFLLALRARNEHRQADELEAIMQGRGSGLHAAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKVLLPGHHHFEWQPPLKNVSSSTDVGIIDGLR-LSSSLDDYPVDTIXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX------
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXYYEAIT--YHKS-AHE---IERD -LIGA--SEG-ESGN-LFRRF-KMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAH-KALKDSGFTVTSQAGLGDPLSIEDSLESQESMEF
34_Bushbab                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                EGMRSHDLDDYL-HGPFTVVVKESCDGMGDVSEKHGSGPVVPEKAVRFSFTVMTITVAHGSQS-
-VRVFEEAKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKDSKLMLEMGGILRTFQFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHAENLERYEVWRSNPYHESAEELRDRVKGVSAKPFIETVPSIDALHCDIGNAAEFYRIFQLEIGEAYKNPNASKEERKRWQATLDKHLRKKMNLKPI                                                                                                                                                                                                    
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