
CLUSTAL 2.1 multiple sequence alignment 
 
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               GCGGCCGCCCGTAGCCCAATTGCGCAGAGGGCTCGCCTTGCACCTCCTCTTCCCCCGCCG 60 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   ------------------------------------------------------------ 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               CCCTCCCTCTCGCCCAGAAAGGAGGACGGACCCAGCTGCAGGCTCCGAGCTGGTTTATTC 120 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   ------------------------------------------------------------ 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               TGCGGCCGAGGATTACATTTATGCACGAACGGTCTTACTGGCTCCAGATTCCCCACTTGG 180 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   ------------------------------------------------------------ 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               GCACAGGCATAGGAGGCTTGTTTTCCAAATTGCTGGTTTTAATTGCACCTGCCTTTCAGA 240 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   ------------------------------------------------------------ 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               TTACCTCTGGGAATCTGTGGGAGGAGCCGAGAGGGTGGAAAATGTTTCTTCGCTTTGCAA 300 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   ------------------------------------------------------------ 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               AAGGAAGAAAACTTTGTCACCCAGCGGGAGACCTCAGCCACGAGTAACCCGGGGAGACAC 360 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   ------------------------------------------------------------ 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 



Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               CAGAACCGGGACGGGCTTTGACTGATTTGCCTGCGAGGGTTCCGTAGGAAAGGACGCTTG 420 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   ------------------------------------------------------------ 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               AACTCGGCGCTTCGGCGGCGGCGGCGGCGCGAGTTCCCTGCTCACCCTCCCTCTCCGCGG 480 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   ------------------------------------------------------------ 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    --------------------------------------GCGGCTCCAGTCCGAAGGCAGC 22 
Chimpanzee               AAGTCCCCACGAGGTGGCTTCAGGGTGTAACAGAGCGCGCGGCTCCAGTCCGAAGGCAGC 540 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   ------------------------------------------------------------ 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    GGCCGGGGGAGGGAAGGAGGGGACCGAACCCCCGAGGAGTTTCGCAGAATCAACTTCTGG 82 
Chimpanzee               GGCCGGGGGAGGGAAGGAGGGGACCGAACCCCCGAGGAGTTTCCCAGAATCAACTTCTGG 600 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   ------------------------------------------------------------ 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    TTAGAGTTATGGGAAGCGCGGTTATGGACACCAAGAAGAAAAAAGATGTTTCCAGCCCCG 142 
Chimpanzee               TTAGAGTTATGGGAAGCGCGGTTATGGACACCAAGAAGAAAAAAGATGTTTCCAGCCCCG 660 
Dog                      --------ATGGGAAGCGCGGCCATGGACACCAAGAAGAAAAAAGATGTTTCCAGCCCCG 52 
Cat                      --------ATGGGAAGCTCGGCCATGGACACCAAGAAGAAGAAAGATGTTGCCAGCCCCG 52 
Cattle                   --------ATGGGAAGCGCGGCCATGGACACCGAGAAGAAGAAAGATGTTTGCAGCCCCG 52 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    GCGGGAGCGGCGGCAAGAAAAATGCCAGCCAGAAGAGGCGTTCGCTGCGCGTGCACATTC 202 
Chimpanzee               GCGGGAGCGGCGGCAAGAAAAATGCCAGCCAGAAGAGGCGTTCGCTGCGCGTGCACATTC 720 
Dog                      GCGGGAGCGGCGGGAAGAAAAACCCGAGCCAGAAGCGGCGTTCGCTGCGAGTGCACATTC 112 
Cat                      GCGAGAGCAGCGGCAAAAAAAATCCCAGCCAGAAGAGGCGTTCGCTGCGAGTGCACATCC 112 
Cattle                   GCAGGAGCGGCGGCTGTATGAACAGCATTCAGAAGCGGCGTTCGCTGCGGGTGCACATTC 112 
C._elegans               ---------------------ATGGTTGCCAAAAAGAATATTCTCGGAGGGCCCCCATCA 39 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    CGG-ACCTGAGCTCCTTCGCCATGCCGCTCCTGGACGGAGACCTGGAGGGTTCCGGAAAG 261 
Chimpanzee               CGG-ACCTGAGCTCCTTCGCCATGCCGCTCCTGGACGGAGACCTGGAGGGTTCCGGAAAG 779 



Dog                      CGG-ACCTGAGTTCCTTTGCCATGCCACTCCTGGATGGAGACCTGGAGAGCTCAGAAAAG 171 
Cat                      CGG-ACCTGAGTTCCTTTGCCATGCCTCTCCTGGACGGAGACCTGGAGAGCTCAGAAAAG 171 
Cattle                   CGG-ACCTGAGTTCCTTTGCCATGCCGCTCCTGGATGGAGACCTGGAGAGTTCAGAAAAG 171 
C._elegans               AATCAGCTCAACGACAATAGTAGCCTCCCACCAATCGGTGAACTTGTGATATCAG----- 94 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ---------------GCGCGCTCCCGCC-------------------------------- 13 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                --------------AACGGACTGTCACT-------------------------------- 14 
Chicken                  ------------------------------------------------------------ 
Human                    CATTCCTCTCGAAAGGTGGACAGCCCCTTCGGCCCGGGCAGCCCCTCCAAAGGGTTCTTC 321 
Chimpanzee               CATTCCTCTCGAAAGGTGGACAGCCCCTTCGGCCCGGGCAGCCCCTCCAAAGGGTTCTTC 839 
Dog                      CATTCTTCCCGTAAGGTGGACAGCCCCTGCAGCTCGGGCAGCCCCTCCAAAGGGTTCTTC 231 
Cat                      CATGCTTCTCGTAAGGTGGACAGCCCCTGCAGCTCGGGCAGCCCCTCCAAAGGGTTCTTC 231 
Cattle                   CCTCCGTCTCGTAAGGTGGACAGCCCCTTCGGCTCGGGCAGCCCCTCCAAAGGCTTCTTC 231 
C._elegans               -----TTGACGACGAGCCAACGACAGCTCC------------------------------ 119 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ---------------------------------------------------------GCC 16 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ---------------------------------------------------------GCC 17 
Chicken                  ------------------------------------------------------------ 
Human                    TCCAGAGGCCCCCAGCCCCGGCCCTCCAGCCCCATGTCTGCACCTGTGAGGCCCAAGACC 381 
Chimpanzee               TCCAGAGGCCCCCAGCCCCGGCCCTCCAGCCCCATGTCTGCACCTGTGAGGCCCAAGACC 899 
Dog                      TCCAGAGGCCCCCAGCACCGGCCCTCCAGCCCCGTGTCTGCTCCTGTGAGGCCCAAGACC 291 
Cat                      TCTCGAGGCCCCCAGCACCGGCCCTCCAGCCCCGTGTCTGCTCCCGTGAGGCCCAAGGCC 291 
Cattle                   ACCAGAGGCCCCCAGCCCCGGCCCTCCAGCCCCGTGTCTGCCCCCGTGCGCCCCAAGACC 291 
C._elegans               ---------------------------------------------------------GCC 122 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    GCCGCGCGCGCCCCCCGCCAC-------------------------------TGCAGGCC 45 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                AGGACCGATGGACTTAAAAACATG-------------------AGCA-----CTTAGTTT 53 
Chicken                  ------------------------------------------------------------ 
Human                    AGCCCCGGCTCTCCCAAAACCGTGTTCCCGTTCTCCTACCAGGAGTC-----CCCGCCAC 436 
Chimpanzee               AGCCCCGGCTCTCCCAAAACCGTGTTCCCATTCTCCTACCAGGAGTC-----CCCGCCGC 954 
Dog                      AGCCCTGGCTCTCCCAAAACTGTGTTCCCATTCTCCTACCAGGAGTC-----TCCACCCC 346 
Cat                      AGCCCCGGCTCTCCCAAAACCGTGTTCCCATTTTCCTACCAGGAGTC-----CCCTCCGC 346 
Cattle                   AGCCCCGGCTCCCCCAAAACCGTGTTCCCGTTCTCCTACCAGGAGTC-----CCCGCCGC 346 
C._elegans               AGTCACGAAACCCGTCAAAAAAGGATGGATTAAAACGGCGAAGAGCAAGGCGTCTGGAAC 182 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    CCTCCTCCCGATGCG-AGAAGCCCGAGCG-------CCGCGGC-----CCATGCTGA--- 89 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ACTTCCACCGCCGTG-ATTCGCT-TTTTG-------TTGCGTC-----TGTTTGTAGA-- 97 
Chicken                  --------------------GAT-GCTCA-------TCACGTC-----TCCTT------- 20 
Human                    GCTCCCCTCGACGC--ATGAGCTTCAGTGGGATCTTCCGCTCC-----TCCTCCAAAGAG 489 
Chimpanzee               GCTCCCCTCGACGC--ATGAGCTTCAGTGGGATCTTCCGCTCC-----TCCTCCAAAGAG 1007 
Dog                      GCTCCCCACGCCGC--ATGAGCTTCAGTGGGATCTTTCGCTCC-----TCCTCCAAAGAA 399 
Cat                      GCTCCCCACGCCGC--ATGAGCTTCAGCGGGATCTTTCGCTCC-----TCCTCCAAAGAA 399 
Cattle                   GCTCCCCACGCCGC--ATGAGCTTCAGCGGGATCTTCCGCTCC-----TCGTCCAAAGAC 399 
C._elegans               CCTTCGTCGGACACTTTTCGGACGGAGCACGAAACGACGAGCCAAAGATGCTGAAGCGAT 242 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                --------CTACTGCATCTTTATTAGACTGACCGCGAACTTCCGAT-------------- 135 
Chicken                  ------------------------------------------------------------ 
Human                    TCTTCCCCCAACTCCAACCCTGCTACCTCGCCCGGGGGCATCAGGTTTTTCTCCCGCTCC 549 
Chimpanzee               TCTTCCCCCAACTCCAACCCTGCTACCTCGCCCGGGGGCATCAGGTTTTTCTCCCGCTCC 1067 
Dog                      TCTTCCCCCAACTCCAACCCGTCTACCTCACCGGGGGGCATCAGGTTCTTCTCTCGCTCC 459 
Cat                      TCTTCCCCCAACTCCAACCCGTCTACCTCGCCCGGGGGCATCAGGTTCTTCTCCCGCTCC 459 
Cattle                   TCCTCCCCCAGCTCCAACCCGTCCACCTCGCCAGGGGGCATCCGCTTCTTCTCTCGCTCC 459 
C._elegans               TCA---------TGAAGCCGGGGAGGAGGAGGAGGATGAAGAGGATTATACACAGGATAA 293 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ---------TCGGTGTCC-TCCTCCTCCTC-------C-C------CCTCAGGCG----- 120 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                --------CTCCGCGGTC-TCCTCAGCGTC-------TGT------CCGCCGGTGTAAAA 173 
Chicken                  -----------------C-TCCTCTCTTCC-------CTC------CCGCAGGCG----- 44 
Human                    AGAAAAACCTCCGGCCTC-TCCTCCTCTCCGTCAACACCC------ACCCAAGTGACCAA 602 
Chimpanzee               AGAAAAACCTCCGGCCTC-TCCTCCTCTCCGTCAACACCC------ACCCAAGTGACCAA 1120 
Dog                      AGAAAAACTTCGGGTCTC-TCATCCTCTCCATCGACACCC------ACCCAGGTGGCCAA 512 
Cat                      AGAAAAACCTCAGGCCTC-TCCTCCTCTCCGTCGACACCC------ACCCAAGCGGCCAA 512 
Cattle                   AGAAAAACTAGTGGCCTC-TCTTCCTCTCCGTCGACACCC------ACCCAAGTGGCCAA 512 
C._elegans               CTATGATACAGTGAAATCGTTGCCAGCTTCAGGACATTATGGAAAATCGCGAGTGGGTAA 353 
                                                                                      



 
Rat                      ------------------------------------------------------------ 
Mouse                    -----------------------------GTGCTGGCGGCGGC----------------- 134 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ---GTG------------TGTGTGTTT--GTGTGGAGGACAGCCT--GAG---------- 204 
Chicken                  -----------------------------------GCGGCAGCG---------------- 53 
Human                    ---GCAGCACACGTTTCCCCTGGAATC--CTATAAGCACGAGCCT--GAACGGTTAGAGA 655 
Chimpanzee               ---GCAGCACACGTTTCCCCTGGAATC--CTATAAGCACGAGCCT--GAACGGTTAGAGA 1173 
Dog                      ---GCAACACACCTTTCCTCTCGAATC--CTACAAGCATGAGCCT--GAGCGACTGGAAA 565 
Cat                      ---GCAGCACCCGTTTCCTCTCGAATC--CTACAAGCACGAGCCT--GAGCGACTGGAAA 565 
Cattle                   ---GCAGCACACGTTCCCTCTCGAGTC--CTACAAGCAAGAGCCT--GAGCGACTGGAAA 565 
C._elegans               CACGTCGCACACGAAGCTTCAAGATTTAGCTGATGAGATGAGGCTTCGAGGAGGTGGACC 413 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ATCGCCTC----------------------------GTCTGAGCTC-CACTCTGTCATCT 235 
Chicken                  ------------------------------------------------GCTCCGGCTCCC 65 
Human                    ATCGCATCTATGCCTCGTCTTCCCCCCCGGACACAGGGCAGAGGTT-CTGCCCGTCTTCC 714 
Chimpanzee               ATCGCATCTATGCCTCGTCTTCCCCTCCGGACACAGGGCAGAGGTT-CTGCCCATCTTCC 1232 
Dog                      ATCGCATCTATGCCTCCTCTTCCCCTCCGGACACAGGCCAGAGGTA-TTGCCCGTCCTCC 624 
Cat                      ACCGCATCTACGCCTCCACTTCCCCTCCGGACACAGGCCAGAGGTA-CTGCCCGTCGTCC 624 
Cattle                   ATCGCATCTATGCCTCCTCTTCGCCTCCGGACACAGGCCAGAGGTT-CAGCCCGTCCTCC 624 
C._elegans               ACCGAAACAAGGATCCGAGCCTCCGATCCCAAAACCTCCGGTAATAATCTTCCGTGTACC 473 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    -CCCG-------GGACCC----------------------------GCG----------- 147 
Western_Clawed_Frog      -CCCA------CGCGTCC----------------------------GC------------ 13 
Zebrafish                TTCCA------CAGGTTC----------------------------ACGGTTTATC---- 257 
Chicken                  TCTCAGC---TCCCGGCC----------------------------GCC-----TC---- 85 
Human                    TTCCAGA---GCCCGACCAGGCCTCCACTGGCATCACCGACACACTATGCTCCCTC---- 767 
Chimpanzee               TTCCAGA---GCCCGACCAGGCCTCCACTGGCATCACCGACACACTATGCTCCCTC---- 1285 
Dog                      TTCCAGA---GCGCAGCCAGGCCTCCATCGGCATCGCCCACACACTATGCTTCCCC---- 677 
Cat                      TTCCAGA---GCACAGCCGGGCCTCCATCAGCATCACCCACGCACCATGCTTCCTC---- 677 
Cattle                   TTCCAGA---GTGCAGCCAGGCCTCCCTCAGCATCGCCGACACATCCTTCTCCCTCCAAA 681 
C._elegans               TCGCAAGCATGCGAATTCAA--------------TGTCATCACTACGTGTCTCACCG--- 516 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ---------------------------------------GAAGC---------------- 152 
Western_Clawed_Frog      --------------------------------------TGAAG----------------- 18 
Zebrafish                --------------------------------------TGAAG----------------- 262 
Chicken                  --------------------------------------CGAAG----------------- 90 
Human                    --------------------------------------CAAAGC---------------- 773 
Chimpanzee               --------------------------------------CAAAGC---------------- 1291 
Dog                      --------------------------------------CAGAAC---------------- 683 
Cat                      --------------------------------------CAGAAC---------------- 683 
Cattle                   TCTGTAAGTCTGGGCCTCCTGGGGGCCAGGCCGCCGGGCGAAGCTCTGGGCTGCCAGGCC 741 
C._elegans               ---------------------------------------GGAGCAA-------------- 523 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               ------------------------------------------------------------ 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   TCACAGCCTGCCAACCTGAGCTGGCGATCGGAGAGTCTCAGATACCCAGATCCAGGCCTC 801 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               ------------------------------------------------------------ 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   CATCCCCCTCTCCCGGGCACGTCGCCCCGCCCACCGCACCCCTACCTGGCTCCGCACCCC 861 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 



Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               ------------------------------------------------------------ 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   TCGGGCCCCACCCCCGGCCGGCCGAGACCACACCCGCGCAGGTTAAACCTGCGGGGACGC 921 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               ------------------------------------------------------------ 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   GCTTCCGTGGGTGGCGGGGGTAAGCCCCGCCCCTGCGCCCCGCCGCTGTACCGCTTCCCG 981 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               ------------------------------------------------------------ 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   GCCCAGCCCTTAACCCCGCCCCTGCAGTCTCGGACCCGCCCCGTGCGGCCCGCCCCCGCT 1041 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               ------------------------------------------------------------ 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   GCCGTACCGCGGCCCTGCGGCCCCAGCGTCCGGGCCTCGCGTCCCGGCCCCGCCCCTGCG 1101 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               ------------------------------------------------------------ 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   GCCCCGCCTCCGCGGTACCGCGGCCCTTCTGCCCGGCCCCTCCCCCGACCCCGCCCCTGC 1161 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    -----------------CG----------------------------------------- 154 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    -----------------CGCGGCGCTGGCG-------GCGGCCCTGGGACCCGCGGAAGC 809 
Chimpanzee               -----------------CGCGGCGCTGGCG-------GCGGCCCTGGGACCCGCGGAAGC 1327 
Dog                      -----------------CGTAAGTCTGGCCTTCTCCTGCGGGCC--GGGCCTCCAGGC-- 722 
Cat                      -----------------CGTAAGTCCG-----------TGGGCT--GGGCCGCCAGGCCC 713 
Cattle                   GGCTCCGGCCCCGCCCCCGCGGCCCCGCCGCCGTACCGCGGCCCTGCGGCCCCCCGCGGC 1221 
C._elegans               --------------------------------------------TTGGGCCATC------ 533 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               ------------------------------------------------------------ 
Dog                      ------------------------------------------------------------ 
Cat                      G----------------------------------------------------------- 714 



Cattle                   CCCGCCGCGCCCCAGTCTCCCCGCACCCCCGCCCTCCGCCCCCGCGCGCCCCCGCCCGCG 1281 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    -------------------------GCATGCTG--------------------------- 162 
Western_Clawed_Frog      -------------------------GCATGCTG--------------------------- 26 
Zebrafish                -------------------------ATATGCTG--------------------------- 270 
Chicken                  -------------------------GGATGCTG--------------------------- 98 
Human                    -----------------------CGGCATGCTG--------------------------- 819 
Chimpanzee               -----------------------CGGCATGCTG--------------------------- 1337 
Dog                      -------------------------AATT-CTA--------------------------- 729 
Cat                      -----------------------CTGCTTGCTG--------------------------- 724 
Cattle                   CGGCCGGGGACGAGCGCCGCCGAGCGCATGCTGATCCGTGTCGGGCCGGGGCGCGAGGAC 1341 
C._elegans               -------------------------GGGTGTTGTC------------------------- 543 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               ------------------------------------------------------------ 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   AGCCGGGTCTCCTCCCCGGAGGCCGCGGTTCCCCGCCGCCCACCGCCCGTCCAGCCGCGT 1401 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    -------------GAGAAGC---------------------------------------- 169 
Western_Clawed_Frog      -------------GAGAAAC---------------------------------------- 33 
Zebrafish                -------------GAGAAAC---------------------------------------- 277 
Chicken                  -------------GAGAAAC---------------------------------------- 105 
Human                    -------------GAGAAGC---------------------------------------- 826 
Chimpanzee               -------------GAGAAGC---------------------------------------- 1344 
Dog                      -------------AACTGAA---------------------------------------- 736 
Cat                      -------------GTCTCAT---------------------------------------- 731 
Cattle                   CGGGGGCCGGTGAGGGAAACGCGGGGCCGACGGAGCGCGTCTGCGGTGGCCGCGGTGCCT 1461 
C._elegans               -------------AAGGCGC---------------------------------------- 550 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    -------------TGGAGTTCC-------------------------------------- 178 
Western_Clawed_Frog      -------------TAGAGCTGG-------------------------------------- 42 
Zebrafish                -------------TCGATATCG-------------------------------------- 286 
Chicken                  -------------TCGAGCTCG-------------------------------------- 114 
Human                    -------------TGGAGTTCG-------------------------------------- 835 
Chimpanzee               -------------TGGAGTTCG-------------------------------------- 1353 
Dog                      -------------TAGAATACT-------------------------------------- 745 
Cat                      -------------TGAGATGGT-------------------------------------- 740 
Cattle                   CTCGGAGGCGTAATCGAGCTGGCTCCAAGGGGAGCCCGCAGCCCGGCCCTCGGCACGGAT 1521 
C._elegans               --------------CGCTTTCC-------------------------------------- 558 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------AGGA-------------- 182 
Western_Clawed_Frog      ------------------------------------------AAGA-------------- 46 
Zebrafish                ------------------------------------------AGGA-------------- 290 
Chicken                  ------------------------------------------AAGA-------------- 118 
Human                    ------------------------------------------AGGA-------------- 839 
Chimpanzee               ------------------------------------------AGGA-------------- 1357 
Dog                      ------------------------------------------GGGA-------------- 749 
Cat                      ------------------------------------------GGACTT------------ 746 
Cattle                   GGTCGGTCCTTTTGTCCTTACGAGCTGTACTCGGCTGAGAGCAAGAGCAGCAACGCCATC 1581 
C._elegans               --------------------------------------------GATC------------ 562 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               ------------------------------------------------------------ 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   CCACTGGCAGGGCTGGCGTTCCAGCCAAACTTTGTTTACAGAAAGAGGCCAGCTGCCAGC 1641 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 



Mouse                    ------------------------------------------------------------ 
Western_Clawed_Frog      ------------------------------------------------------------ 
Zebrafish                ------------------------------------------------------------ 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               ------------------------------------------------------------ 
Dog                      ------------------------------------------------------------ 
Cat                      ------------------------------------------------------------ 
Cattle                   GTTACCACTGTGTACATCCTGCCTCATACCACCACCATCACAGCTAAGCCCAGGTCTCAC 1701 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ---------------------------AA---------------GAAGAC-TCAGAGA-- 15 
Mouse                    -----------------GGAA-----GCA---------------GAAGAC-TCAGAAA-- 202 
Western_Clawed_Frog      -----------------TGAA-----GCTGTT------------GAAGAA-TCAGAAA-- 69 
Zebrafish                -----------------TGAA-----GCTGTT------------GAACAT-TCTGAGA-- 313 
Chicken                  -----------------TGAA-----GCACTT------------GAAGAG-TCGGAAA-- 141 
Human                    -----------------CGAA-----GCAGTA------------GAAGAC-TCAGAAA-- 862 
Chimpanzee               -----------------CGAA-----GCAGTA------------GAAGAC-TCAGAAA-- 1380 
Dog                      -----------------CTAA-----GCCACA------------GAAGAC-TCAGAGA-- 772 
Cat                      -----------------CTCA-----GAGACA------------GAAGAC-TCAGAGA-- 769 
Cattle                   CCTCTCAGCGTCCCTCCCAAA-----GCCCTTCTGTGCGCGCCAGAAGAC-TCAGAGA-- 1753 
C._elegans               -----------------CGAACTTTGACTTTTACACGTG-----GCACACGTCTGAAGCG 600 
                                                                     * * *  ** **     
 
Rat                      -------GTGGCGTT-TATATGCG--ATTCATGAGGTCACACAAGTGTTATGACATCGTT 65 
Mouse                    -------GTGGCGTT-TATATGCG--ATTCATGAGGTCACACAAGTGTTATGACATCGTT 252 
Western_Clawed_Frog      -------GTGACATA-TATACGCG--CTTCATGAAATCCCACAAGTGTTACGACATTGTC 119 
Zebrafish                -------GCGACATT-TACATGCG--GTTTATGAAGTCACATAAGTGCTATGACATCGTC 363 
Chicken                  -------GTGACATT-TATGTGCG--ATTCATGAGGTCACACAAGTGTTATGACATTGTT 191 
Human                    -------GTGGTGTT-TACATGCG--ATTCATGAGGTCACACAAGTGTTATGACATCGTT 912 
Chimpanzee               -------GTGGTGTT-TACATGCG--ATTCATGAGGTCACACAAGTGTTATGACATCGTT 1430 
Dog                      -------GTGGTGTT-TACATGCG--CTTCATGAGGTCACACAAGTGTTATGACATCGTT 822 
Cat                      -------GTGGCGTC-TACATGCG--CTTCATGAGGTCACACAAGTGTTACGACATCGTT 819 
Cattle                   -------GTGGCGTT-TACATGCG--ATTCATGAGGTCACACAAGTGTTACGACATCGTT 1803 
C._elegans               GATAACCACGACGCTGTATATTCTTTATTCATGAAGGCTCACAAATGCTACGATCTTATC 660 
                                  *      **    *    ** ****   * ** ** ** ** **  *  *  
 
Rat                      CCAACCAGCTCAAAGCTTGTTGTCTTCGACACTACGTT-GCAAGTTAAAAAGGCCTTCTT 124 
Mouse                    CCAACCAGTTCAAAGCTTGTTGTCTTCGACACTACGTT-GCAAGTCAAAAAGGCCTTCTT 311 
Western_Clawed_Frog      CCAACCAGCTCCAAACTCGTTGTATTCGACACTACGTT-ACAAGTAAAGAAGGCTTTTTT 178 
Zebrafish                CCTACCAGCTCCAAACTTGTGGTCTTTGACACAACGCT-GCAGGTTAAAAAGGCCTTTTT 422 
Chicken                  CCAACAAGCTCTAAGCTTGTTGTTTTCGACACTACGCT-ACAAGTAAAGAAGGCCTTTTT 250 
Human                    CCAACCAGTTCAAAGCTTGTTGTCTTTGATACTACATT-ACAAGTTAAAAAGGCCTTCTT 971 
Chimpanzee               CCAACCAGTTCAAAGCTTGTTGTCTTTGATACTACATT-ACAAGTTAAAAAGGCCTTCTT 1489 
Dog                      CCCACGAGTTCAAAGCTTGTGGTCTTTGATACTACTTT-ACAAGTGAAAAAGGCCTTCTT 881 
Cat                      CCCACCAGTTCAAAGCTTGTGGTGTTTGATACAACGTT-ACAAGTGAAGAAGGCCTTCTT 878 
Cattle                   CCAACCAGCTCCAAGCTTGTCGTCTTCGATACCACGTT-ACAAGTTAAAAAGGCCTTCTT 1862 
C._elegans               CCGACATCGTCCAAATTAGTGGTATTCGACAC-ACATTTGCCTGTTCGAAAGGCATTCTA 719 
                         ** **    ** **  * ** ** ** ** ** **  *  *  **    ***** ** *  
 
Rat                      TGCTTTGGTAGCCAACGGAGTCCGTGCAGCGCCGCTGTGGGAAAGTAAAAAGCAGAGCTT 184 
Mouse                    TGCCTTGGTAGCCAACGGAGTCCGTGCAGCGCCGCTGTGGGAAAGTAAAAAGCAGAGCTT 371 
Western_Clawed_Frog      TGCCTTGGTAGCCAATGGCGTGCGAGCTGCTCCTCTATGGGAAACAAAAAACCAGAGTTT 238 
Zebrafish                TGCATTGGTGGCCAATGGAGTCCGAGCCGCCCCTCTGTGGGAGACTAAGAAACAGAGTTT 482 
Chicken                  CGCCTTGGTGGCAAATGGTGTGAGAGCAGCTCCACTGTGGGAGAGTAAAAAACAGAGTTT 310 
Human                    TGCTTTGGTAGCCAACGGTGTCCGAGCAGCGCCACTGTGGGAGAGTAAAAAACAAAGTTT 1031 
Chimpanzee               TGCTTTGGTAGCCAACGGTGTCCGAGCAGCGCCACTGTGGGAGAGTAAAAAACAAAGTTT 1549 
Dog                      TGCCTTAGTAGCCAATGGTGTTCGAGCAGCGCCGCTGTGGGAGAGTAAGAAACAAAGTTT 941 
Cat                      TGCCTTAGTAGCCAATGGTGTCCGAGCAGCGCCGCTGTGGGAGAGTAAGAAACAAAGTTT 938 
Cattle                   TGCCTTAGTCGCCAATGGTGTTCGAGCAGCACCTCTGTGGGAGAGTAAAAAACAAAGTTT 1922 
C._elegans               CGCTCTGGTTTATAACGGAGTACGTGCTGCACCACTATGGGATACCGATAATCAACGATT 779 
                          **  * **    ** ** **  * ** ** ** ** ***** *   * ** **  * ** 
 
Rat                      CGTAGGAATGCTCACAATTACAGATTTCATAAACATACTACACAGATACTATAA------ 238 
Mouse                    TGTAGGAATGCTCACGATTACAGATTTCATAAATATCCTACACAGATACTATAA------ 425 
Western_Clawed_Frog      TGTAGGTATGTTAACAATTACAGATTTCATTAATATATTGCATCGATATTACAA------ 292 
Zebrafish                TGTGGGCATGTTAACCATCACAGACTTCATTAACATCCTTCACAGATACTACAG------ 536 
Chicken                  TGTAGG------------------------------------------------------ 316 
Human                    TGTAGGAATGCTAACAATTACAGATTTCATAAATATACTACATAGATACTATAA------ 1085 
Chimpanzee               TGTAGGAATGCTAACAATTACAGATTTCATAAATATACTACATAGATACTATAA------ 1603 
Dog                      TGTAGGAATGCTAACAATTACAGATTTCATAAATATACTACATAGATACTATAA------ 995 
Cat                      CGTAGGAATGCTAACAATTACAGATTTCATAAATATACTACATAGATACTATAA------ 992 
Cattle                   TGTAGGAATGCTAACAATTACAGATTTCATTAATATACTACATAGATACTATAA------ 1976 
C._elegans               CACCGGAATGCTAACAATTACGGATTTTATTAAGATTTTGTGCAAGCACTACGACAAAGG 839 
                             **                                                       
 
Rat                      -ATCCCCCATGGTACAGATTTATGAATTGGAGGAACATAAGATTGAAACGT-GGAGGGA- 295 
Mouse                    -ATCACCCATGGTACAGATTTATGAATTGGAAGAACATAAGATTGAAACGT-GGAGGGA- 482 
Western_Clawed_Frog      -GTCTCCCATGGTACAGATCTATGAGCTGGAAGAGCACAAGATCGAGACAT-GGAGGGA- 349 
Zebrafish                -ATCACCCATGGTACAAATCTATGAGCTTGAAGAGCATAAAATTGAGACAT-GGAGAGA- 593 
Chicken                  ------------TTCAGATCTATGAATTGGAGGAGCACAAGATAGAAACCT-GGAGGGA- 362 
Human                    -ATCACCTATGGTACAGATTTATGAATTAGAGGAACATAAAATTGAAACAT-GGAGGGA- 1142 



Chimpanzee               -ATCACCTATGGTACAGATTTATGAATTAGAGGAACATAAAATTGAAACAT-GGAGGGA- 1660 
Dog                      -ATCACCCATGGTACAGATTTATGAATTAGAAGAACATAAGATTGAAACAT-GGAGGGA- 1052 
Cat                      -ATCACCCATGGTACAGATCTATGAATTAGAGGAACATAAGATTGAAACAT-GGAGGGA- 1049 
Cattle                   -ATCACCCATGGTACAGATTTATGAATTAGAGGAACATAAGATTGAAACAT-GGAGGGA- 2033 
C._elegans               AGACAACTCCGA-GCGAATCCGCGCGCTCGAAGATCAACAAATC-AGCCATTGGCGGGAT 897 
                                       *  **    *   * ** ** **  * **  *  * * ** * **  
 
Rat                      --ACTGTACTTACAAGAAACCTTCAAGCCTTTGGTGAATATCTCTCCAGATGCGAGCCTC 353 
Mouse                    --GTTGTACTTACAAGAAACCTTCAAGCCTTTGGTGAACATCTCTCCAGATGCGAGCCTC 540 
Western_Clawed_Frog      --GCTGTATTTACAGGAGACGTTCAAGCCTCTAGTGAACATATTTCCAGATGCAAGTCTC 407 
Zebrafish                --GCTCTATCTACAAGAAACATTTAAGCCTTTAGTGAACATATCTCCAGATGCAAGCATA 651 
Chicken                  --ACTTTATTTACAAGAGACGTTTAAACCTTTAGTGAACATCTCCCCAGATGCAAGCCTT 420 
Human                    --GCTTTATTTACAAGAAACATTTAAGCCTTTAGTGAATATATCTCCAGATGCAAGCCTC 1200 
Chimpanzee               --GCTTTATTTACAAGAAACATTTAAGCCTTTAGTGAATATATCTCCAGATGCAAGCCTC 1718 
Dog                      --GCTTTATTTACAAGAAACATTTAAGCCTTTAGTGAATATATCTCCAGACGCAAGCCTC 1110 
Cat                      --GCTTTATTTACAAGAAACATTTAAGCCTTTAGTGAATATATCTCCAGATGCAAGCCTC 1107 
Cattle                   --GCTTTATTTACAAGAAACATTTAAGCCTTTAGTGAATATATCTCCAGATGCAAGCCTC 2091 
C._elegans               CAATTCGAGTTGGACGGAACACTTCGACCATTTGTATATATTGATCCAAATGAGAGCCTC 957 
                             *  *  *  * *  **  *    **  * **  * **    *** * *  **  *  
 
Rat                      TTCGATGCTGTATACTCGTTGATCAAAAATAAAATCCACAGATTGCCAGTTATTGACCCT 413 
Mouse                    TTCGATGCTGTATACTCGTTGATCAAAAATAAAATCCACAGATTGCCAGTTATTGACCCT 600 
Western_Clawed_Frog      TTCGATGCTGTATATTCATTGATAAAAAATAAAATCCACAGATTGCCTGTTATTGACCCA 467 
Zebrafish                TTTGATGCTGTGTATTCACTGATCAAAAACAAGATCCACCGGCTGCCCGTCATCGACCCC 711 
Chicken                  TTTGATGCTGTATATTCATTGATCAAAAACAAAATCCACAGATTGCCAGTTATAGATCCC 480 
Human                    TTCGATGCTGTATACTCCTTGATCAAAAATAAAATCCACAGATTGCCCGTTATTGACCCT 1260 
Chimpanzee               TTCGATGCTGTATACTCCTTGATCAAAAATAAAATCCACAGATTGCCCGTTATTGACCCT 1778 
Dog                      TTCGATGCTGTATACTCGTTGATCAAAAATAAAATCCACAGATTGCCAGTTATTGACCCT 1170 
Cat                      TTCGATGCTGTATACTCGTTGATCAAAAATAAAATCCACAGATTGCCAGTTATTGACCCT 1167 
Cattle                   TTCGATGCTGTGCACTCGTTGATCAAAAATAAAATCCACAGATTGCCAGTTATTGACCCC 2151 
C._elegans               CATAGAGCAGTTGAACTGCTGTGCGAGTCAAAAGTACACAGACTGCCGGTTTTGGATCGA 1017 
                               ** **  *     **    *    **  * *** *  **** **  * ** *   
 
Rat                      ATCAGTGGGAATGCACTTTATATACTTACCCACAAAAGAATCCTCAAGTTCCTCCAGCTT 473 
Mouse                    ATCAGTGGGAACGCACTTTATATACTTACCCACAAAAGAATCCTCAAGTTCCTCCAGCTT 660 
Western_Clawed_Frog      GTCAGTGGAAATGCACTTTATATACTTACCCACAAAAGAATCCTCAAGTTCCTTCAGCTT 527 
Zebrafish                GTCAGTGGAAATGCACTTTACATTTTGACGCACAAAAGGATCCTGAAATTCCTTCAGCTG 771 
Chicken                  GTCAGTGGAAATGCACTTTATATACTTACCCATAAAAGAATCCTCAAGTTCCTCCAGCTT 540 
Human                    ATCAGTGGGAATGCACTTTATATACTTACCCACAAAAGAATCCTCAAGTTCCTCCAGCTT 1320 
Chimpanzee               ATCAGTGGGAATGCACTTTATATACTTACCCACAAAAGAATCCTCAAGTTCCTCCAGCTT 1838 
Dog                      ATCAGTGGGAATGCACTTTATATACTTACCCACAAAAGAATCCTCAAGTTCCTCCAGCTT 1230 
Cat                      ATCAGTGGGAATGCACTTTATATACTTACCCACAAAAGAATCCTCAAGTTCCTCCAGCTT 1227 
Cattle                   ATCAGTGGGAATGCACTTTATATACTTACCCACAAAAGAATCCTCAAGTTCCTCCAGCTT 2211 
C._elegans               AAAACTGGAAATATTACATATATATTGACACATAAGAGAATTATGAAGTTCTTATCACTT 1077 
                            * *** **       ** **  * ** ** ** ** **  * ** *** *    **  
 
Rat                      TTTATGTCTGACATGCCAAAGCCCGCCTTCATGAAGCAGAACCTGGATGAGCTCGGAATA 533 
Mouse                    TTTATGTCTGACATGCCAAAGCCTGCCTTCATGAAGCAGAACCTGGATGAGCTTGGAATC 720 
Western_Clawed_Frog      TTTGTGTCAGAAATGCCAAAGCCTGCCTTCATGAAACAAAATTTAGAGGAGCTGGGGATC 587 
Zebrafish                TTTGTTTGTGAGATGCCAAAGCCCGCCTTTATGAAGCAGACACTGGAGGAGCTGAGCATC 831 
Chicken                  TTTATGTCAGAGATGCCAAAGCCTGCCTTTATGAAGAAGAATCTGGATGAACTTGGAATA 600 
Human                    TTTATGTCTGATATGCCAAAGCCTGCTTTCATGAAGCAGAACCTGGATGAGCTTGGAATA 1380 
Chimpanzee               TTTATGTCTGATATGCCAAAGCCTGCCTTCATGAAGCAGAACCTGGATGAGCTTGGAATA 1898 
Dog                      TTTATGTCTGATATGCCAAAGCCTGCCTTCATGAAGCAGAACCTGGATGCCCTTGGAATT 1290 
Cat                      TTTATGTCTGATATGCCAAAGCCTGCCTTCATGAAGCAGAACCTAGACGCCCTTGGCATC 1287 
Cattle                   TTTATGTCTGATATGCCAAAGCCTGCCTTCATGAAGCAGAACCTGGACGCACTTGGAATC 2271 
C._elegans               TATATGCGTGATCTACCTCGTCCATCGTTCATGTCGTGTACTCCACGTGAACTCGGAATC 1137 
                         * * *    **  * **    **  * ** ***      *        *  **  * **  
 
Rat                      GGAACATATCACAATATTGCCTTCATTCACCCGAATACCCCCATCATCAAAGCCTTGAAC 593 
Mouse                    GGAACGTACCACAATATTGCCTTCATTCACCCAGACACTCCCATCATCAAAGCCTTGAAC 780 
Western_Clawed_Frog      GGCACATACCACAACATTGCCTTCATCCACCCTCACACTCCTATCATTAAAGCTTTGAAT 647 
Zebrafish                GGGACCTACAACAACATTGCCTTCATTCACCCCGACACTCCAATCATCAAAGCACTCAGC 891 
Chicken                  GGAACTTACCACAACATTGCCTTCATACATCCAGACACTCCTATCATTAAAGCCTTGAAT 660 
Human                    GGAACGTACCACAACATTGCCTTCATACATCCAGACACTCCCATCATCAAAGCCTTGAAC 1440 
Chimpanzee               GGAACGTACCACAACATTGCCTTCATACATCCAGACACTCCCATCATCAAAGCCTTGAAC 1958 
Dog                      GGGACCTACCACAACATCGCCTTTATCCACCCAGACACTCCCATCATTAAAGCCTTGAAC 1350 
Cat                      GGGACCTACCACAACATCGCCTTCATCCACCCGGACACTCCCATCATTAAAGCCTTGAAC 1347 
Cattle                   GGGACCTACCATAACATCGCCTTCATACACCCGGACACTCCCATCATTAAAGCCTTGAAC 2331 
C._elegans               GGTGCCTGGGGTGACATTCTGTGTTGCCACGTGGATACGCCGATCCACGACGCTTTGGAG 1197 
                         **  * *      * **    *     **     * ** ** ***    * **  *     
 
Rat                      ATCTTTGTGGAGAGACGGATATCTGCGCTGCCTGTGGTGGATGAGTCAGGAAAAGTTGTA 653 
Mouse                    ATCTTCGTGGAGAGACGGATATCCGCATTGCCTGTGGTGGATGAGTCAGGAAAAGTTGTA 840 
Western_Clawed_Frog      ATATTCGTGGAGAGGAGAGTCTCGGCGCTGCCGGTGGTGGGCGAGTCCGGAAAAGTTGTA 707 
Zebrafish                GTCTTTGTGGACAGAAGAGTGTCTGCACTGCCTGTGGTGGATGAGTCGGGAAAAGTTGTA 951 
Chicken                  ATATTTGTAGAGAGAAGGATATCGGCATTACCTGTTGTGGATGAGTCAGGAAAAGTTGTA 720 
Human                    ATATTTGTGGAAAGACGAATATCAGCTCTGCCTGTTGTGGATGAGTCAGGAAAAGTTGTA 1500 
Chimpanzee               ATATTTGTGGAAAGACGAATATCAGCTCTGCCTGTTGTGGATGAGTCAGGAAAAGTTGTA 2018 
Dog                      GTCTTTGTAGAAAGACGAGTGTCGGCCTTGCCTGTGGTGGATGAGTCAGGAAAAGTTGTA 1410 
Cat                      GTCTTTGTAGAAAGACGAGTGTCGGCCTTGCCTGTGGTGGATGAGTCAGGAAAAGTTGTA 1407 
Cattle                   GTTTTCGTGGAAAGACGAGTGTCTGCCCTGCCCGTGGTGGACGAGTCAGGAAAAGTTGTA 2391 
C._elegans               CTTTTCCTCAAGAATCGAGTTTCGGCACTTCCGTTAATTGATGAAAATGGACGAGTTGTT 1257 



                          * **  *  * *   *  * ** **  * **  *  * *  **    ***  ******  
 
Rat                      GATATTTACTCCAAGTTTGATGTAATTAATCTTGCTGCTGAGAAAACGTACAATAACCTA 713 
Mouse                    GATATTTATTCCAAGTTTGATGTAATTAATCTTGCTGCTGAGAAAACGTACAATAACTTG 900 
Western_Clawed_Frog      GATATTTATTCCAAATTTGATGTAATTAACCTTGCTGCTGAGAAAACCTATAATAATCTT 767 
Zebrafish                GATATTTATTCCAAGTTTGATGTCATTAATCTTGCTGCTGAAAAGACGTACAACAACCTG 1011 
Chicken                  GATATTTATTCCAAATTTGATGTAATAAACCTTGCTGCTGAAAAAACCTATAATAACCTA 780 
Human                    GATATTTATTCCAAATTTGATGTAATTAATCTTGCTGCTGAGAAAACATACAATAACCTA 1560 
Chimpanzee               GATATTTATTCCAAATTTGATGTAATTAATCTTGCTGCTGAGAAAACATACAATAACCTA 2078 
Dog                      GATATTTATTCCAAATTTGATGTAATTAACCTTGCTGCTGAAAAAACCTACAATAACCTA 1470 
Cat                      GATATTTATTCCAAATTTGATGTCATTAACCTTGCTGCTGAGAAGACGTACAATAACCTA 1467 
Cattle                   GATATTTATTCCAAATTTGATGTAATTAACCTTGCTGCTGAAAAAACGTACAACAACCTA 2451 
C._elegans               GATATTTATGCAAAGTTTGATGTGATCAGTTTGGCCGCCGAAAGTTCATATGATAAGCTG 1317 
                         ********  * ** ******** ** *   * ** ** ** *   * **  * **  *  
 
Rat                      GACATCACGGTGACCCAGGCCCTGCAGCACCGCTCACAGTATTTTGAGGGTGTGGTCAAG 773 
Mouse                    GACATCACAGTGACCCAGGCCCTGCAGCACCGCTCGCAGTATTTTGAGGGTGTGGTGAAG 960 
Western_Clawed_Frog      GACATCACCGTGACGCAGGCCCTAGAGCACCGATCGCAGTATTTCGAAGGCGTGGTGAAG 827 
Zebrafish                GACATTAGCGTGACGCAGGCGCTGATGCACAGGTCACAGTACTTTGAAGGGGTCATGAAG 1071 
Chicken                  GATATCACGGTGACACAAGCCCTACAGCACCGTTCTCAGTATTTTGAAGGTGTTGTAAAG 840 
Human                    GATATCACGGTGACCCAGGCCCTTCAGCACCGTTCACAGTATTTTGAAGGTGTTGTGAAG 1620 
Chimpanzee               GATATCACGGTGACCCAGGCCCTTCAGCACCGTTCACAGTATTTTGAAGGTGTTGTGAAG 2138 
Dog                      GATATCACAGTGACCCAGGCCCTCCAGCACCGTTCACAGTATTTCGAGGGTGTTGTGAAG 1530 
Cat                      GATATCACAGTGACCCAGGCCCTTCAGCACCGCTCACAGTACTTTGAGGGCGTCGTGAAG 1527 
Cattle                   GACATCACGGTGACCCAGGCCCTACAGCACCGGTCGCAGTATTTCGAGGGTGTAGTGAAG 2511 
C._elegans               GATTGTACAGTACAAGAGGCTCTGCAACATCGATCGGAGTGGTTCGAAGGAGTTCAGACA 1377 
                         **    *  **     * ** **    **  * **  ***  ** ** ** **    *   
 
Rat                      TGCAGTAAGCTGGAAACACTGGAGACCATTGTGGACAGAATAGTGAGAGCCGAGGTCCAT 833 
Mouse                    TGCAGTAAGCTGGAAACACTGGAGACCATCGTGGACAGGATAGTGAGAGCCGAGGTCCAT 1020 
Western_Clawed_Frog      TGCAGTAAGCCGGAGACACTGGAGACGATCGTGGATCGGATAGTGAAGGCAGAGGTGCAC 887 
Zebrafish                TGCAACAGATTGGAGACACTGGAAACAATAGTCGATCGCATAGTCAAGGCTGAGGTGCAC 1131 
Chicken                  TGTAGTATGCTGGAAACACTGGAGACCATTGTTGATAGGATAGTGAAGGCTGAGGTTCAT 900 
Human                    TGCAATAAGCTGGAAATACTGGAGACCATCGTGGACAGAATAGTAAGAGCTGAGGTCCAT 1680 
Chimpanzee               TGCAATAAGCTGGAAATACTGGAGACCATCGTGGACAGAATAGTAAGAGCTGAGGTCCAT 2198 
Dog                      TGCAGTAAGCTGGAAATCCTGGAGACCATCGTGGACAGAATAGTGCGGGCTGAGGTCCAT 1590 
Cat                      TGCAGTAAGCTGGAAATACTGGAGACCATCGTGGACAGAATAGTGCGGGCCGAGGTGCAT 1587 
Cattle                   TGCAGTAAGCTGGAGATCCTGGAGACCATCGTGGACAGAATCGTGAGAGCGGAGGTCCAT 2571 
C._elegans               TGCCTGGAAACGGATTCCCTGTTCCAAGTACTTGAAGCAATTGTGAAGGCAGAAGTTCAT 1437 
                         **         ***    ***       *  * **    ** **    ** ** ** **  
 
Rat                      CGGTTGGTGGTAGTGAATGAAGCAGATAGTAT---------------------------- 865 
Mouse                    CGGCTGGTTGTAGTGAATGAAGCAGATAGCATTGTGGGTATTATCTCCCTGTCAGACATC 1080 
Western_Clawed_Frog      AGACTGGTAGTTGTAGATGAAGCAGACAGCATTGTGGGAATCATCTCCCTGTCAGACATT 947 
Zebrafish                AGGCTGGTGGTGGTGGATGAGAACGGCAGCATCGTGGGCATCGTCTCTTTGTCAGACATC 1191 
Chicken                  CGTTTGGTGGTAGTGAATGAAGCAGATAGCATTGTGGGTATCATCTCCCTTTCTGACATT 960 
Human                    CGGTTGGTGGTGGTAAATGAAGCAGATAGTATTGTGGGTATTATTTCCCTGTCGGACATT 1740 
Chimpanzee               CGGCTGGTGGTGGTAAATGAAGCAGATAGTATTGTGGGTATTATTTCCCTGTCGGACATT 2258 
Dog                      CGGCTGGTGGTAGTGAATGAAGCAGACAGCATTGTGGGTATTATCTCCCTGTCAGACATT 1650 
Cat                      CGGCTGGTGGTAGTAAATGAAGCAGATAGCATCGTGGGTATTATCTCCCTGTCAGACATT 1647 
Cattle                   CGGCTGGTGGTCGTCAATGAAGCCGATAGTATCGTGGGAATTATTTCCCTGTCCGATATT 2631 
C._elegans               CGATTGATTGTGACTGATCAGGATAAGAAGGTCGTCGGAGTAGTCTCACTGTCTGATATT 1497 
                          *  ** * **     ** *       *   *                             
 
Rat                      ------------------------------------------------------------ 
Mouse                    CTGCAAGCCCTGATCCTCACACCAGCAGGTGCCAAACAGAAGGAGACAGAGAC------- 1133 
Western_Clawed_Frog      CTACAGGCCTTAGTGCTCTCTCCAGCAGGTGCCAAAAGGAAGGAGAGTGAAGCAGAA--- 1004 
Zebrafish                CTCCAAGCACTCGTTCTCAACCCCGCAGGTATGTTAGGTAAGGACAGTGAAGCGGAGGCT 1251 
Chicken                  CTACAGGCTTTGGTACTCACACCAGCAGGTGCCAAACAAAAGGAGAATGAAA-------- 1012 
Human                    CTGCAAGCCCTGATCCTCACACCAGCAGGTGCCAAACAAAAGGAGACAGAAACG------ 1794 
Chimpanzee               CTGCAAGCCCTGATCCTCACACCAGCAGGTGCCAAACAAAAGGAGACAGAAACG------ 2312 
Dog                      CTGCAAGCCCTGATACTCACGCCTGCAGGTGCCAAACAGAAGGAGGCAGAAACA------ 1704 
Cat                      CTGCAGGCCCTGATACTCACGCCCGCAGGTGCCAAACAAAAGGAGACGGAAACC------ 1701 
Cattle                   CTGCAGGCCCTGATACTCACCCCCGCAGGTGCCAAACAGAAGCAAACGGAAGC------- 2684 
C._elegans               CTCAAAAATCTCGTACTGGATCCA-----TGCCAAA-------AGCCTCCACC------- 1538 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    -------------------------TGA-------------------------------- 1136 
Western_Clawed_Frog      ----------TGAC---------CGTGA--ATGC------AGAACAT------------- 1024 
Zebrafish                GAGTGAAAAGTGATGAAAGTCTACGTGACGGTGCTGTCAGAGAAGACGACGACGACAATG 1311 
Chicken                  ------------------------GTGA-------------------------------- 1016 
Human                    --------------------------GA-------------------------------- 1796 
Chimpanzee               --------------------------GA-------------------------------- 2314 
Dog                      --------------------------GA-------------------------------- 1706 
Cat                      --------------------------GA-------------------------------- 1703 
Cattle                   -------------------------TGA-------------------------------- 2687 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ATGACCGC----------------CGTGAATG---T----AGACGC-------------- 1159 
Western_Clawed_Frog      ATAAATATA---------TATATATATATATAATAT-ATAGAATTT-------------- 1060 



Zebrafish                ATGATCACAAGTTTGGCCCACATCTCCGAATGAAACCAGAAAACTTGACCAAGATGTGTG 1371 
Chicken                  ATGACTGC----------------TGTGAATG-TAT----AAACGT-------------- 1041 
Human                    GTGACCGC----------------CGTGAATG-------TAGACGC-------------- 1819 
Chimpanzee               GTGACCGC----------------CGTGAATG-------TAGACGC-------------- 2337 
Dog                      ATGACCAC----------------TGTGAGTG-------GAGCAGC-------------- 1729 
Cat                      ATGACCGC----------------TGTGAGTG-------GAGAAGC-------------- 1726 
Cattle                   GTGACCCC----------------CGTGAGCA-------GAGGAGC-------------- 2710 
C._elegans               ACCACCAC-----------------------------------C---------------- 1547 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    -CCGCGCAG----------GAGAACT-TGAACAAA--------------GTCTCG----- 1188 
Western_Clawed_Frog      -TTTTAAAG-----AAAAGAAGAACT-TGAATGA--------------TGTTTTTTTT-- 1097 
Zebrafish                CTGTTGGAGGGAGAAAAAAAAGAACTGTCAATGGGTAAACAGACGGGTTGTTTTTATCAT 1431 
Chicken                  ---TTGTAG----------GAGAATC-TGAACAAA--------------GTTTCT----- 1068 
Human                    -CCTAGGAG----------GAGAACT-TGAACAAA--------------GTCTCT----- 1848 
Chimpanzee               -CCTAGGAG----------GAGAACT-TGAACAAA--------------GTTTCT----- 2366 
Dog                      -CCTTGGAG----------GAGAACT-TGAACA----------------GATTCG----- 1756 
Cat                      -CCTCGTAG----------GAGAACT-TGAACAAA--------------GATTCT----- 1755 
Cattle                   -CCTTGCAG----------GAGAACT-TGAACAAA--------------GATGCT----- 2739 
C._elegans               --------------------ACAATC-CCAACAAGC------------------------ 1562 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ------GGG--TCACGG---------TTTGCCTCATGA----ACACTGGC---------- 1217 
Western_Clawed_Frog      ------GCG--TCAA--------TCTTTTGCCTCAGAA----ACCCTGAA---------- 1127 
Zebrafish                AAACGGGCGATTTAAAAGGATCATCTCTTAT-TCAGAAGGATACTGTGAACTCTTATTAT 1490 
Chicken                  ------GGG--TCAAG----------TTTGTCTCGAGA----ACAGTGAC---------- 1096 
Human                    ------GGG--TCACG---------TTTTGCCTCATGA----ACACTGGC---------- 1877 
Chimpanzee               ------GGG--TCACG---------TTTTGCCTCATGA----ACACTGGC---------- 2395 
Dog                      ------GGG--TCACG---------CTTTGCCTCATGA----ACACGGAC---------- 1785 
Cat                      ------GGG--TCACG---------CTTTGCCTCATGA----ACACTGAC---------- 1784 
Cattle                   ------GGG--TCACG---------CTTTGCCTCATGA----ACACGGAC---------- 2768 
C._elegans               ------GGG--TGGTGG-----------TGGTCCACCA----ACTCGTAA---------- 1589 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ---------------TGCA----ATAGAAGAG----------AGTAAAATGGCTAAGAAT 1248 
Western_Clawed_Frog      ---------------TGCA----ACAGAGGAAC---AC----AACTGGAC----AGGAAT 1157 
Zebrafish                ATCACACTACGCTTCTGCAC-GCACACTACAACTATACTTTTAGCTAGACC--TAAAATC 1547 
Chicken                  ---------------TGCA----ATAGAACAG----------AGCAGGATGGTTGAGAAT 1127 
Human                    ---------------TGC----------------------------AAGTGGTTAAGAAT 1894 
Chimpanzee               ---------------TGC----------------------------AAGTGGTTAAGAAT 2412 
Dog                      ---------------CGTG----ACAGA-GAC----------AGTAAAATGGCTAAGAAT 1815 
Cat                      ---------------CGTG----TTAGAAGAC----------CGTAAAATGGCTAAGAAT 1815 
Cattle                   ---------------TGCGATGAACACAGCAA--------------AAACGGCTGAGAAC 2799 
C._elegans               ---------------CGCA---------------------------------TCGGGTAC 1601 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    GTATACC---AGGGTTTAGCGATG-----------------GGTA--------------T 1274 
Western_Clawed_Frog      GTGCAA--------CTGA-CGGTGT-------CAG----CGGGC---------------T 1182 
Zebrafish                GCGCCATCTGGTGTCTGAGCAGTGCTTGCACACAGACTACGGGCCGTACCATAATCGCCT 1607 
Chicken                  GTGTTTT---GGGACTTAGTGATG----------GATGATGAGTC------------TAT 1162 
Human                    GTATATC---AGGGTTTAACGATA-----------------GGTA-------------TT 1921 
Chimpanzee               GTATATC---AGGGTTTAACGATA-----------------GGTA-------------TT 2439 
Dog                      GTATATC---AGGGTTTAGTGATG-----------------GGTA-------------TT 1842 
Cat                      GTATAGC---AGGGTTTAGCGATG-----------------GGTA-------------TT 1842 
Cattle                   GTGTGGTATCAGGGTTTAGCGATG-----------------GGTTTT----------TTT 2832 
C._elegans               AT-CAAC---------TGGCGGCG----------------------------------CT 1617 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    TTTTCCAGTGATTTG-----TAAGTATA---GGAAAAGATT---TTATGTGCTTGAAGAT 1323 
Western_Clawed_Frog      CTT---------GTA-----CCGGTCCA--------GCGT--GGTCACGAGCTC-ATTTA 1217 
Zebrafish                CTTTCGAGGGGGGTG-----TCTGTGCGTCTGCAGGGCATTCAGTAATAATCTC-AGTAT 1661 
Chicken                  TCCCCCCCAGTGATG-----TC-GCAAAAAAACAAAGCAGCATGACAAAAGCTT-ATGTT 1215 
Human                    TCTTCCAGTGATGTTGAAATTAAGCTTAAAAAAGAAAGATT---TTATGTGCTTGAAAAT 1978 
Chimpanzee               TCTTCCAGTGATGTTGAAATTAAGCTTAAAAAAGAAAGATT---TTATGTGCTTGAAGAT 2496 
Dog                      TTTTCCAGTGATATTGAAACTGAGCATAAGAAACA--GAGT---TTATGTGTTTGAAGAT 1897 
Cat                      TTTTCCAGTGACGTTGAAACTGAGCATAAGAAACA--GGTT---TTATGTGTTTGAAGAT 1897 
Cattle                   TTCCCCAGTGATGTTGACACGAAGCATAAAAAGAGAAAGCTTG--TATGTGTTTGAAGAT 2890 
C._elegans               TCGTCCAGTG----------------------------ATT----------CTCCACCAC 1639 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    T-CAGGCTTGCGTTCAAAGACTGCCCTCAGACCTG--TCTGA-----AGGATTTTCAATG 1375 
Western_Clawed_Frog      T-TGG---TGGGAA--ACGGTTGTACT---TTTTT--TCAAA---AAATAATTTTTGACA 1263 
Zebrafish                T-CAG---TGCATGTTATGACTGT-TT---GTTCC--TCGTGTGTATACGGTTTTCAGCT 1711 
Chicken                  A-CAA---TGTA------GGCT----T---GTATT--TCAAA-----ACG-TCTTCAGAA 1250 
Human                    T-CAGGCTTGCATTAAAAAACTGTTTTCAGACCTT-GTCTGA-----AGGATTTTAAATG 2031 
Chimpanzee               T-CAGGCTTGCATTAAAAGACTGTTTTCAGACCTTTGTCTGA-----AGGATTTTAAATG 2550 
Dog                      T-CAGGCTTGCGTTAAA-GACTGTTTTCAGACGTTTGTCTGA-----ACGATTTCAAATG 1950 



Cat                      T-CAGCCTTGCATTAAAAGACTGTTTTCAGACCTTCGTCTGA-----GCGATTTCAAATG 1951 
Cattle                   TTCAAGCTTGCATTAAAAGACTGTTCTCAGACCATCGTCTGA-----AAGATTTCAAATG 2945 
C._elegans               A-CAG----------------TAT-------------TCCAG-----AAGGTATTGAA-- 1662 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    CTGTATGTCATTAAAGTGCACTGTGTCCTGAAATAGT--ACTACTTTTCATTTCAAAGAA 1433 
Western_Clawed_Frog      ---TATTGAAAATGAGG---CC----------CTAGC--GCTTC-----ATGTCTGA--- 1297 
Zebrafish                ---TGTGGCGTATGAGC---CCGGATCACATATTTGT--ACTTTTGACTACTCCTGA--- 1760 
Chicken                  ---CATTTGCTGGAAG-----------------------ACTTC-----AC--------- 1270 
Human                    CTGTATGTCATTAAAGTGCACTGTGTCC-------------------------------- 2059 
Chimpanzee               CTGTATGTCATTAAAGTGCACTGTGTCCTGAAGTTTTC-ATTATTTTTCATTTCAAAGAA 2609 
Dog                      CTGTATGTTATTAAAGTGCACTGTGTCCTGAAATTCTT-ATTACTTTTCATTTCAAAGAA 2009 
Cat                      CTGTATGTTATTAAAGTGCACTGTGTCCTGAAATTTTTTATTATTTTTCGTTTCAAAGAA 2011 
Cattle                   CTGTATGTCATTAAAGTGCACTGTGTCCTGCGTTTTT--ATTCTTTTTCATGTTAAAGAA 3003 
C._elegans               ---------GTTGAAG-------------------------------------------- 1669 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    GTCACTGGGATG------GAACAGGTGA-CAGAAAGTGAGTGAACGGCACGTCCAGATCA 1486 
Western_Clawed_Frog      --CGTTACGATT-------GTCATGT---TACCTAATAAGC----TGTATGCGCATAGCA 1341 
Zebrafish                --ATTTAGGATCT-----GGTTTTGTCTCTCCTTCGCGATCCCTTTGTAAACGCAGACAG 1813 
Chicken                  ------ACGATG-----------------TCCTTCATTA---------AAATGCACTGTA 1298 
Human                    ----CTG----------------------------------------------------- 2062 
Chimpanzee               TTCACTGGTATGG-AACAGGTGATGTGG-CATAAGGTGAGTGCACGGTATGTTCAGATCA 2667 
Dog                      TTCACTGGTCTGT-AACAGGTAATATGA-CATAAGGCGAGTGCATGGCCTATTCAGACC- 2066 
Cat                      TTCACTGGTCTGT-AACAGGTAATATGA-CATAAGGCGAGCGCATGGCTTCTTCAGACC- 2068 
Cattle                   GTCACTGGTATCTTAACAGGCGGCATGA-TGTAAGGCAAGTG--TGGCCTATTAAGAAC- 3059 
C._elegans               ------ATGATG-----------------------------------------------A 1676 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    CGGTG----------CCTTAT--GTCCAA---ACGCAATATGTCACCGCCGCTGCCGC-- 1529 
Western_Clawed_Frog      TAGTG--------CTCTGTATCAGTCCAA---AAGAACTTTGCATTATGGGATACG---- 1386 
Zebrafish                AAATGGTTTCCTCCTCTTTATCTGTCTAT---GGTGCCTTCTGTCCAGCAGTTAT----- 1865 
Chicken                  TTCTGA-------ACCTTTTTCATTTTGT---A-----TTTGA--CAGAAGTCAC----- 1336 
Human                    ------------------------------------------------------------ 
Chimpanzee               CAGTG--------CCTTATGTCCGAATACAGCAATATGTCACCGCCGCAGCCGGGGTGCA 2719 
Dog                      TAGTG--------CCTTATGTCAGAACAC-GCGATATGTCACCATTGCGGCCCGTG---- 2113 
Cat                      TAGTG--------CCTTATGTCGGAACAC-GTGATATGTCATCACTGCGGCCCGTG---- 2115 
Cattle                   TAGAG--------CCTTACGTCGGAACAG--CGGCCCGTCACCACCGCTGCCCGCG---- 3105 
C._elegans               TGATG------------------------------------------------------- 1681 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    -ACGCCCCAAAGTG----CTGCTGAAGAGACACCCAGCCCAAGTGTGAGCATCTTCAGAC 1584 
Western_Clawed_Frog      -ATGCCCAGCACTG----TCAGCGGGTGGGGA---A--CCG---GTGGGTG----CAAAG 1429 
Zebrafish                --CGCCCACTACTGGTTGCCAATAGATCAAGATTAA--CTGAATGTTGATAT---CAAAG 1918 
Chicken                  --TGGTCAGCAATG------GATATAT-GTGACATA--AGGCAAGTGTATGG---CATAT 1382 
Human                    ------------------------------------------------------------ 
Chimpanzee               CGTGTGTGAAACAACACCGAGCTTGAATGTGGAAGTCTTTGAACCTTTTA-----CCAAA 2774 
Dog                      -GCAGCTGGAGCCACACGGTGCTGGGGCGTGAGCGTCTTTGGACCTTTAC-----CAAAT 2167 
Cat                      -GCAGCTGGAGCCACACGGTGCTGGGGCGTGACAGTCTTTGGACCTTTAC-----CAAAT 2169 
Cattle                   -GCGGCCGG-AGCGTGTCCCGGCGAGGCGGCACTGC--TGGAGTGTGAACGC--GCTGAA 3159 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    CTTTTACCCAGTCTCTTCCTTTTCACTTAATTGGTTGAAAAGTTTTAATTTGAGTACAGG 1644 
Western_Clawed_Frog      CGA-CA--------------CTGTACT---GAATGTGAAAGG---------GC----TGC 1458 
Zebrafish                CGAATG--------------TTGCAGT---TGTTTTAAAAAG---------AAGAAATAA 1952 
Chicken                  TCA-TA--------------TCATAGTGCCTTATGTCAAAAT---------AC-----AG 1413 
Human                    ------------------------------------------------------------ 
Chimpanzee               TCAGTTT-----------GTTTTCTTTAGATTTGTCAAAAAGTTGTAATTTGAATATAAA 2823 
Dog                      CAGTTT------------GTTTCCATTAGATTTGTCGAACAGTTGTGATTTGGATATAAA 2215 
Cat                      CAGTTTT-----------GTTCTCATTAGATTTGTCAAACCGTTGTAATTTGGATATAAA 2218 
Cattle                   CCTTTACCAGATCAGTTTGTTTTCATTCAATTTGTTGACTAGCTGTAATCTGAATATAAA 3219 
C._elegans               -----------------------------------------------------------A 1682 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    CAACT-GAAAATGTGATGTGATGCCTCTAAGCGCTCTGCATCCGTCCTGTTCTGGCTGCC 1703 
Western_Clawed_Frog      CAAC--------------TAAAGCCACATGTAAACTTGC--CCGCC---TCTTATTTAGT 1499 
Zebrafish                CAAC--------------CAAAACCCCC------CTTTT--TTGCCG--TTTTAGTGTGT 1988 
Chicken                  CAATA-------------TGTCATCACT------GTTGC--CCATCAC-TGTCAAAGGAA 1451 
Human                    ------------------------------------------------------------ 
Chimpanzee               TAATT-ACTTT--AAAATTTTAATGACACTTTTACACGTAAGTGTTTTGTTCTGGGCTAC 2880 
Dog                      TAATT-ACTTTATAAAACTTTAACGACAGTTTTATGTTTAAGTGTCT-GTTCTGAACTAT 2273 
Cat                      TCATT-ACTTTGTAAAACTTCAATGGCAGTTTTACGTTTAAGTGTCT-GTTCTGAACTAC 2276 
Cattle                   TAATTTACTTTATAAAATTTTAATGATGGTCTTACGTTTAAGTGTTCCGTTCTGAACCAC 3279 
C._elegans               TGAC-------------------------------------------------------- 1686 
                                                                                      
 



Rat                      ------------------------------------------------------------ 
Mouse                    -GTGTTAGCGAGGCCGGCTTGGCAACAGCGCTTTATTT-ATTTTTACT-------CTCAT 1754 
Western_Clawed_Frog      -GTATC-----CTGCGGTTGCCTGCAAAAGCCCCGC-C-CCCCTCGCC------ATTCAT 1545 
Zebrafish                -GTGTCAC-GACTTTTATTTATTGCAGA-GCTCTACAC-TTCTTCACTTTGGGTGTTCAT 2044 
Chicken                  -GTATTG--------TGTTAAATG-AGACACTGTAT-------------------TTGA- 1481 
Human                    ------------------------------------------------------------ 
Chimpanzee               -CGTGTCAACGAGGCTGCTT--TACAACAGCTTTATTT-ATTTTTACT-------TTCAT 2929 
Dog                      -AATATAAACAAAACTGCTT--TACAACAGCTTTATTT-ATTTCTACT-------TTCAT 2322 
Cat                      -AGTGTAGACAAAACTGCTT--TACAACAGCTTTATTT-ATTTTTACT-------TTCCT 2325 
Cattle                   AGTGTAAAACAAGGCTGACT--TACAGCAGCTTTATTTATTTTTTACT-------TTCAT 3330 
C._elegans               -----------------------GAAGAAGCTCCAC--------CACC------ATCAAT 1709 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    GCAGGTTTC----------AACCTACA-TCCTTTGGTGAGT-AGACGTCACCATACCTAC 1802 
Western_Clawed_Frog      -----------------------TGC------ACCATGGCTGTAGTGTCTGGG-GCTCAC 1575 
Zebrafish                CTTGATGTTTTTGTTTGAAATGATGCT-GTAAACGATAATTGAAATGTTTATTTATTTAT 2103 
Chicken                  -----------------------------------ATG--TGAAA-GTCTTTAAACCTAA 1503 
Human                    ------------------------------------------------------------ 
Chimpanzee               GCAATTTTTTTACAC----------AT-CTTTTGGTGGAGT-AAACTTCACCACATCCAT 2977 
Dog                      GCAGTTTTTT--------------ACA-CATTGTGGTGGGT-AAGCTTCACCACACCCAT 2366 
Cat                      GCAATTTTTTTTTCTTTTTTTTTTAAA-CATCCTGGTGGGT-AAGCCTCCCCATGCCCGT 2383 
Cattle                   GCAGTTTTTTTT----------ACACATCTTTTTGGTGGGT-AAACTTGACCATACCCAT 3379 
C._elegans               ---------------------------------TGATTGCTCAA----CACCGGGCCCGT 1732 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    GAATAAA-----ACCTTGATTGTTCTCTCAAGTGGAAAATCTCTGGAGATTTTAGTTTGG 1857 
Western_Clawed_Frog      -ATCAAGGGGGCACTGCTACGCCTCTCT-CCGCTTACTGTC-----AGGCATTGGAT--- 1625 
Zebrafish                -ATTTAA----CACTTTTGTAATTTTGG-AAGCG-ATAACC-----AAGCGTGAGAT--- 2148 
Chicken                  -ACCAAA-----TCAGTTTCAGTTCTC-----------ATT-----AGACTTGTCAT--- 1538 
Human                    ------------------------------------------------------------ 
Chimpanzee               GAATAAACTC--TCAGTTATTTTGAAATGGCAAATTTCTCATTATTTAAGTTTGGAT--- 3032 
Dog                      CAATAAACCA--TTGGTTGTTATTTTTAAATGGCAAATTTCTCATTTAAGTTTGGAT--- 2421 
Cat                      TAATAAACCA--TCGGTGGTTATTTTTAAAAGGCAAATTTCTCATTTAAGTTTGGAT--- 2438 
Cattle                   GAATAAACCA--TTGGTTGCTACTTTAAAAGGGCAGTTTTCTCA--TCATTTCAGTTCGG 3435 
C._elegans               -------------CTTCTGCCGC------------------------AACGTAG------ 1749 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    ATCTGGAAAGG------------CTATGCCTTCCAAACAGCCACTG--TAGGGTCTTCTA 1903 
Western_Clawed_Frog      ----ACATA---------------CATACA-TACATACACGGGC-GATGGCAGCGTTG-- 1662 
Zebrafish                ----GGAAAGAGTTGTTGAGCCCCTATGCAGTAAAACCATGTGCTGGTCAAGGACTTGA- 2203 
Chicken                  ----AAAAG----------------CTGTAATTTGAATATCAGT-------AGACTTC-- 1569 
Human                    ------------------------------------------------------------ 
Chimpanzee               --CTGGAAAGGA-----------CATGACTTCTGAAATAGCCGCTGCT---GGGTTTT-- 3074 
Dog                      --CTGGAAAGGA-----------CAGGACTTCTCAAATAGCCACTGTT---AGGTTTT-- 2463 
Cat                      --CTGGAAAGCG-----------TAGGACTTCTAAAATAGCCACTGTT---AGAGTGG-- 2480 
Cattle                   ACCTGGAAAGGA-----------TAAGACTTCTCAGAGAGCCACTGTT---GGGTTTT-- 3479 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    AACGTTTATGAAAACAGGCTGTGGTCGCAGGGAAGAAGTAACGGAAGACGTCTTTTTTTT 1963 
Western_Clawed_Frog      ---GCTCA-----ATA-GGTGCGACCT---------GACGCCAG-----GTTGCTTGTTT 1699 
Zebrafish                --TGTTCA-----ATGCAATTCAACCTTAA-----AAATCCCAC----TGTTGTTT--TT 2245 
Chicken                  ----TTTA-----A--------AACTTT--------AATGACAG----TTTTGTGT--TA 1598 
Human                    ------------------------------------------------------------ 
Chimpanzee               -------------AAAAGCTGAGGTCTCTCAAA--------------------------- 3094 
Dog                      -------------AAAGGGTGAAGTTTCTGAAAAGCACGTGTGGAGA--GCTGTTCTGTG 2508 
Cat                      -------------AAAAGCCGAAGTTTCTGAAA-GCACGGGTGAAAA--CGTGCTCTGCT 2524 
Cattle                   -------------AAAAGCTGACGTTTCT-------AACAGCAT---------------- 3503 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    TATTGTGTGTTGAAATGTAAACTCATGATGTTTGTGTGACCGCTGACAAGACGCTTGTAA 2023 
Western_Clawed_Frog      GATTTAGAGCCCAAATATA---------------TGAGAC-ACTGAACA-------ATAA 1736 
Zebrafish                AGTTT-GCGTTCAG-TCCA---------------CGAGGTGACCGACCTCTTGTTTGTAT 2288 
Chicken                  AATGTTGCATTC----------------------TGA----ACCGAG---------ATGT 1623 
Human                    ------------------------------------------------------------ 
Chimpanzee               GTGTGGAGGAGACGTTGCCG-----------TCAGGCGGGAGCCAA-GTGCC----GGGA 3138 
Dog                      AGACTGAAACCAGGCAGCGG-----------GTGTGAGGAAACAAAAGTGCC----GGGA 2553 
Cat                      AGACTGGGAACAGGCGGCGG-----------TTATGAGCAGACAGA-GTGCC----GGGA 2568 
Cattle                   -GTGTGGGAACCTGCTCTG---------------CAGGGCTGCAAACAAAGTGCCCGGAA 3547 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    CTTTTATTGTG-ACACATA----------------AAACAGTATTGTCATGCAGTTGAAG 2066 
Western_Clawed_Frog      TAATCATTATTTATTTTTAC------------TTTAAATAAAAAAATTACAAAAAACCCC 1784 
Zebrafish                CGATTGTACTGTACACATACACGCGCAGAGGTTCTGTCTGAGGACTCTACAAGTGCCAGA 2348 
Chicken                  AAAACGAGACTGATTT----------------------TAAAAAC--------------- 1646 



Human                    ------------------------------------------------------------ 
Chimpanzee               AGATGTCTATTTTTTTTCTTGTGTATTGAAATGTAAAATCATGATGTTTGTATGACTGCT 3198 
Dog                      AGATGTCTATTTTTTT-CTTGTGTATTGAAATGTAAAATCATAATGTTTGTATGATTGCT 2612 
Cat                      AGACGTCTATTTTTTT-------------------------------------------- 2584 
Cattle                   -GATGTCTATTTTTTTCCTTGTGTTTTGACA-TGAAAATCATGATGTCTGTATGACTGCT 3605 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    GGAAACTCTTTCCCCTCCC---------ACACCCCACAA----------CCCCCACAGCC 2107 
Western_Clawed_Frog      AAAACCTTTTTTTTTTTTT----------TTTTTTTTAAT--------TTTTACACAGTT 1826 
Zebrafish                GAAAGGTCTATTTTTCTGTGTGTTCAACGTTGTTTGTAAAGCATTTCATTTTAAGTTGTT 2408 
Chicken                  ---AGCTTTATTTATTTTT-------ACTTTCATGACAATT-------TTTTACACATCT 1689 
Human                    ------------------------------------------------------------ 
Chimpanzee               GATGAGATTGTTTTTGTAAA--------TTTTATTGTGGCATATACAGTATTGTCATACA 3250 
Dog                      GATGCGATTGTTTTTGTAAA--------TTTTATTGTGGCATATACAGTATTGTCATATG 2664 
Cat                      ------------------------------------------------------------ 
Cattle                   GATGCGATTGTTTTGTAAA---------TTTTACTGTGGCATATGCAGTATTGTCATATG 3656 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    CCC------AGTGTCAGTGCTCTG-AAAATGTTGACACTATAT---------ATCTGTG- 2150 
Western_Clawed_Frog      CT--GGTGAACGGTAAGAGCTTTTTGCCATATC-AT--TA-AT--------AAACTGT-- 1870 
Zebrafish                TTCCGCAGAACTGTCACTGCTGTT-GTCATGAG-AGAGTA-ATGTCCAGAGATACTGTAA 2465 
Chicken                  TT--GGTGGATAGCTA-AGATTTC-ACCATATCCAT--TA-AT--------AAACTG--- 1731 
Human                    ------------------------------------------------------------ 
Chimpanzee               GTTGAAGAGAAACA--ATGTTTCCTAATGTAAGTGCTCTG-----------AAAATGTTG 3297 
Dog                      ATTGAAAAGAAACACAACGTTTCCTAATGTAAGTGCTCTG-----------AAAATGTCG 2713 
Cat                      ------------------------------------------------------------ 
Cattle                   GTTGAGGAGAAACACAATGTTTCCTAGTGTAAGTGCTCTGAAAATGTTG--ACACTGTGT 3714 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    -------------TGTGTATATATGAGCAGAGTTTGGGGGTT-TGTTTTGGGGTTTTGTT 2196 
Western_Clawed_Frog      -------T-----GATTGTTATAAAAAAAAAAAAAAAAAA---------AAA-------- 1901 
Zebrafish                TTGCACAT-----CACTGGCATGAGGATGCTAATGGATAATCATGCTTTAGATTTCTTTT 2520 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               ----ACAC-----TGTATATATATATATGAGGATAGTTTGGGTTTTTTTGTTTTGGGGTT 3348 
Dog                      ----ACAC-----TGTATATATATGAGTATAGTTTGATTTTTTTTTTGTTTGGGGTTTTT 2764 
Cat                      ------------------------------------------------------------ 
Cattle                   GTGCGTGTGCGTCTGTGTGTGTGTATACACACACACATGAGTATAGTTTGGTTTTTTGTT 3774 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      ------------------------------------------------------------ 
Mouse                    TCG---------TTTTGTTTTTCAG-ATTGAAAATTAAAATAAATCCTGTCTACCAGTTT 2246 
Western_Clawed_Frog      ----------------AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1945 
Zebrafish                TCA---------TTTTATGGTTAAATAATTAAAAAAAGAATAAACAAAGTGTCTAGAAAA 2571 
Chicken                  ------------------------------------------------------------ 
Human                    ------------------------------------------------------------ 
Chimpanzee               TTT---------TTTTTCAGATTGAAAAATTAAAATAAATCCTACTATCTACCATTTTGT 3399 
Dog                      TTT---------TTTGGCAGATTGAAAAATTAAAATAAATCTTACTATCGAC-------- 2807 
Cat                      ------------------------------------------------------------ 
Cattle                   TTGGGGTTTTTTTTTTTCAGATTGAAAACTTAAAATAAATCTTACTATCTGCC------- 3827 
C._elegans               ------------------------------------------------------------ 
                                                                                      
 
Rat                      --------------- 
Mouse                    GCTAAAGTTTTTATG 2261 
Western_Clawed_Frog      AAAAAAAAAAAAA-- 1958 
Zebrafish                AAAAAAAAAAAAA-- 2584 
Chicken                  --------------- 
Human                    --------------- 
Chimpanzee               TAAA----------- 3403 
Dog                      --------------- 
Cat                      --------------- 
Cattle                   --------------- 
C._elegans               --------------- 
                                         


