mel  1    AATGATTATCGCCCGATTACCACATTGAGTGGTTTAAAATAGCCATAAAATATGCAACTG 60   

bia  1    ATCGATAATCGCCCGATTACCGCGCTGAGCGGTCTTAAAGACCCATAAGAAATGCGGCGA 60   

pse  1    ATCGATTACCAGTCGATTGCCACATCGCGTATC--------------------------- 33   

mel  61   ACGATGGCTTAAGATAAATACGTCGCAGAGT----------------------------- 91   

bia  61   TGGC-GGCTTTAGATAAGTAAGTCGTCGGGG----------------------------- 90   

pse  33   ----------------------TCGCAGAGTTTATGCGCTGTGCAGCCGTATCCTATGCG 71   

mel  91   ----------------CACTCATAAATTTCGAACGCAGCCC-GCTGATTTACCTACCCCT 134  

bia  90   ----------------CGCTCATAAATTTCGAGCGCGATCC-ACGGATTTATGCACTCGC 133  

pse  72   TATCCTATGCGCGACACGATCGTAAATTTCGAATGAAACAAGGCTGATTTATGCACTCCA 131  

mel  135  CTAAACGATTCATAGTATATGTACGAGT-------------------------------- 162  

bia  134  TGGAAAAGC------------------T-------------------------------- 143  

pse  132  CCAAATGCTATTCAGATGCTATCCAGAGCTCCTCCGATTCAGCTCCAGCTTCTGGCTGGT 191  

mel  162  ------------------------------ATATCCACTAAGCTTTTT-CGAGCACTGAT 191  

bia  143  ------------------------------ATTACCATTAGGCTTTTCGCGACCACGGAT 173  

pse  192  GGCCCCGCGATGGTGTAACCCCCGTACATGACATCATCCCAGCTTCCT-CTACAACTCCT 250  

mel  192  TTTTTCGCTTGCACGAGACAAGTGCACCACC----------GCAATTGCAGGCAAATTAT 241  

bia  174  TTTTCCGCTTGCCTGAGACAAGTGCAGC----------GCGGCAGTTGCAGGCAAATTAT 223  

pse  251  TG-----------CGTGACAAGTGCACTGGCAGTAGCTGCAGCAGTAGCAAGCAAATTAT 299  

mel  242  GTCTGAGGTAATGATTCCGTTTCGTGCAAGATTACACAGAAATCAAATTACGACAACCTT 301  

bia  224  GTGTGAGGCAATGCCGCGGGCATGTC------TACACCGAAATCAAATTACGGCAACCTC 277  

pse  300  GTCTGAGGTAATCTAACGAACCAAAGCGCCA----------------------------- 330  

mel  302  TATTCAGTAAGCAAACAAAGCCTTTG-------------------------TTGGCATCT 336  

bia  278  TATTCACTTATTTGCTTAGTTTTTTGCGCAGTGAGCGGCCAGCGCCTTGTATTGGCATCT 337  

pse  330  ------------------------------------------------------------ 330  

mel  337  AATTATTCCACTTATGGTTGCGATTTCGGGAGCTACAATCGGTTTT-------------- 382  

bia  338  AATTATTCCGTTTAAGGACGCAATTTTCTGAGCTAAAACTCGCTTATGGAGAGATCTAAA 397  

pse  330  ------------------------------------------------------------ 330  

mel  382  --------------GGTTTAGTATATCTAGCGAGTTCCTTGGCGACATTTAAAATTTA-- 426  

bia  398  TTTCCCCGCTTTTGGCTTGAATAAATTAATCGAATTCCCCGCTGGCTATTAAAACACACA 457  

pse  330  ------------------------------------------------------------ 330  

mel  426  ------------------------------------------------------------ 426  

bia  458  AAAGGCGCTCTCGTCTGTTTCAATGTAAATTGCAAATTGCTCAATCCGCCTAATTGATGT 517  

pse  330  ------------------------------------------------------------ 330  

mel  426  ------------------------------------------------------------ 426  

bia  518  GCGCCCATGCAATAGTTTTGTGCCAATCATTTTTAGTACACCCCTAACTGGTGTTTTCTA 577  

pse  330  ------------------------------------------------------------ 330  

mel  426  -------------------------------------------CAAATAAAGTTTCTCTA 443  

bia  578  CGCATAATATGTGCCATGGCTTAGGGCCTTTTGGTGGACTTACCAACTGAAGAAGACGAT 637  

pse  330  ------------GCAATAGCTTTAATCCGACTCGTTGTCATACCAAATATTGTCCGTGTG 378  

mel  444  TTCAATCGGGACAGTGGAAATTGACTATTTTATTTATATTAATGAACTTATTTTTAATTT 503  

bia  638  TGTGGGGGTGCGTTTG-------------------------------------------- 653  

pse  379  TTCATTGGGGACAGGTGATGTGCTTGGGTGGCACACTCGTGTACTC-------------- 424  

mel  504  GGCTTAAGTTACTAAGGGGTACTAATAGTTTGAGCGCAGTGCATGTCATGGGGACATGTG 563  

bia  653  ---------------------------------GCGCAGTGCACGCCTGCG--------- 671  

pse  424  ------------------------------------------------------------ 424  

mel  564  CAATTGTGTGTAAGCGGGAAGTGATCGCGGCCT----TCCGAATTTGGCCATGCCAAATA 619  

bia  671  ------------AGCAGGAAATCTCTTTCTCGGCCTGTCTGATTTTGGCCAAGACAAATA 719  

pse  424  ---------GTAAGCAGGAAA--------------------------------------- 436  

mel  620  ATCCCAGCTCGAAAG------GAGGGGACCCGGCGGTCAGGGCCATG------------- 660  

bia  720  AATCCGGCTGGCAGATAGGCAGAGGGGACCCGGCGGTCAGGGCCGTG------------- 766  

pse  436  -------CTCGAAAG------CAGGGTTTCGAATGCAGTTGTTGCCCGAATAAATCTGGC 483  

mel  660  ------------------------------------GACATTGAACTTGAAAAAAAAAAA 684  

bia  766  ------------------------------------GACATTGAACTTGAAAACGCAGCC 790  

pse  484  AAATGTTCAGCGGCTGAAAATAAAGCCCCGGCCCCAGACATTGAACTTGAAATC------ 537  

mel  685  CACAAAAATATATAACACAA-----AACGGAAAATGCTGTGTACC-------------GC 726  

bia  791  AGCGCCGAAAACATTGTATTCAACGAACGGCAAGTGCTGCGCGGCATGGGTGTCTCTGGC 850  

pse  537  -------------------------AATGGAAAATGATGTCGGA--------------GC 558  

mel  727  TTATGTTAGA-GAAGTTGAGCAACGGGTTTTTCGTTTTGCAGTCACGATGGATTTCCAAA 785  

bia  851  TAAGGTTACG-GCGGTTGGGCAACAGGTTTTCCCCCGGCCAACACT-------------- 895  

pse  559  TAAGGTTACGGGAAGTTGGGCAACAGGTTT-CCTCGGTCGAACCCC-------------- 603  

mel  786  TTAGTGTAGGAGGGGGGAGGGGAGGGAGGGAGATAATGTCCAGGCTGCCATAAGTGGGGA 845  

bia  895  -----------GGGGGGAGAAAATAAAAAG-GAAAATGTTCAGGCTGCCATAAGTGGGGA 943  

pse  603  -----------AGATGGAGATAAAAATGAA-GGAAAAACAAAGAAAAAACCACCTTC-GA 650  

mel  846  ATAAGGAAAATAAAACATGAAACACGGGT------------------------------- 874  

bia  944  AAAAGGAAAACAAAACATGAAACACGGGC------------------------------- 972  

pse  651  AAATGGAAAATAAAAGTAAATATAGAAAAATGTTCAAATGATGTCCATAAGGGGAGACCA 710  

mel  874  ----CGGGCAATGTCATGCGGTATTCGGCTTTGCTTTCCGCCCAAGTTGAAGTGATCCTG 930  

bia  972  ----CGGGCAATGTCACTCGGCATTC-GCTTGATTTTCCGCCTAACTCGCAGCGGTCCTG 1027 

pse  711  AGAGCGGGCAATGTCAT----TATGTGTTTTTGTTTTCCGCCCCGATTGGCTTTATCCTT 766  

mel  931  TGTGTAAATAATGTCGA-----------------------------------------AT 949  

bia  1028 TGTGTAAATAATGTCTA-----------------------------------------AT 1046 

pse  767  AGCTTTGTTGATGCTGTTGCTGCTGCTGTTGCTGGTGCTGTTGCTGCAGCTGCCGCAGAT 826  

mel  950  GTTGCCGGTCGGTTGCATAAGCGTTAGTCAATTATGCCAAAGAGATCTGATTTGTGGAAG 1009 

bia  1047 GTTGCATGCCGGTTGCATAATCGTGTGGCAATTATGCCAGAGAGATTCGCTTATTTATTT 1106 

pse  827  GTTGCATAAGTTTGG----AGCGTGTGGCAATTATGCCAAAGAGTGTGTGCGGATCCGTG 882  

mel  1010 CTT---------------------------------TTTTTGACCACTTAGCGCGCT-CC 1035 

bia  1107 TTTACTTTCTGCCATGTTCCGCTGCCACCGTATTTCTTTTCGGCCACTTAGTGCGCT-CC 1165 

pse  883  GCAACA--------------------------------TTTGGCCACTTAGTCGACGACC 910  

mel  1036 GCTTGA---TGTTGTTTTGTTTTGTGCTG----GGGCAGAAAACTTGTTTCAATTATTGG 1088 

bia  1166 GCTTGATAATGATGTTTTGTTTTTCGCCG----GGA---CAAACTCGTTTCGATTATTGG 1218 

pse  911  ACTCGATAATGTTGTTTTGTTTGATTTCGTGCTGGA---AAAACTCGTTTAAATTATTGG 967  

mel  1089 GAAAAGTGCGTATAAATCATTGCCGCAAGCT----------------------------- 1119 

bia  1219 GAAAAGCGCGTATAAATCATCGCCGCCGAAGTCTGGCAAAACAGCAAATTGAAAACTGCA 1278 

pse  968  GAAAATTGTGTACGCC-------------------------------------------- 983  

mel  1119 --CTGAAAAGCGAAAAAGAAAAACAGTAACCAAACAGACAAACGCAGCATCCCCCCACAC 1177 

bia  1279 AGCTGAAAACTGAAAACTGAAAACTGTAACCCAA---ACAAACACAGCATCCCACACGAC 1335 

pse  983  -------AATAGAAAAATTTATAATGCGATCGAA---TCGGACACTGAACGGACAACGGA 1033 

mel  1178 AATTAAGCAAAAACT--------------------------------------------- 1192 

bia  1336 GAGATGAAAATGA------------------------------AAATAAATACGGACTGA 1365 

pse  1034 CAACGGACGAACGGACAGGAGGGACGGGCAACACTCTTTGGCCAAATAAATATAACGTAT 1093 

mel  1192 -----TGAAAACAAGTCAATTCGAAAAAAATTATAGGTTCAACGGCTGCA---------- 1237 

bia  1366 GCGACTGAAAACGAGTCAATTCGATTCAAATTGCAGGTTCAACGGC-------------- 1411 

pse  1094 GTGTACTAATATTGTACTAATAAATCATAGTTGATCGATACAAGTGCAATTTCTGTCCAT 1153 

mel  1237 --------------GCGATCGCATCATTAGTTGCGTTTTTAGTAAATACACCATTTCATT 1283 

bia  1411 ---------TGCCGGCGATCGCATCATTAAGTGCGCCTTCGCTGGATACGCGGCTC---- 1458 

pse  1154 ATCTAGGTTTGACGTCGACTGGCTTATTAATTGCAATTTTGCTGAAGAGCGCTCTGCTCT 1213 

mel  1284 ACACAA------------------------------------------------------ 1289 

bia  1458 ------------------------------------------------------------ 1458 

pse  1214 CACCACAAGCGGTAGGCGGCAGGCGGCCATGGGTTGTGCAACAGACAGAGCAGCAGCATC 1273 

mel  1289 ------------------------------------------------------------ 1289 

bia  1458 ------------------------------------------------------------ 1458 

pse  1274 CACAGCAACATTAACATACACTGCAGCGGCATTAACAGACACAGCAGCAGCCTCCACAGA 1333 

mel  1289 ------------------------------------------------------------ 1289 

bia  1458 ------------------------------------------------------------ 1458 

pse  1334 TGCGGCAGGAAAATTAACAGACACCGCAGCAACATCCACAGCAACATTAACAGTCACAAC 1393 

mel  1289 ------------------------------------------------------------ 1289 

bia  1458 ------------------------------------------------------------ 1458 

pse  1394 AGCAGTATGCAGTTGATTGATAACACGCACAGGTTGTGCCACGTGTGGTACGTTACAGAC 1453 

mel  1289 ------------------------------CACACACA---------------------- 1297 

bia  1458 ------------------TTATGCAACGAGCACACACA---------------------- 1478 

pse  1454 TCGACAGGCGGCCGAGGGTTATGCAACATCCAGAAGCACAGCAGTAGCAGCAGCAGCAGC 1513 

mel  1297 -----------------------------------------------------ATTAATT 1304 

bia  1478 -----------------------------------------------------ATTAATT 1485 

pse  1514 AGCGGCAGCGACAGCGGCAACATTCAGAGACACAGCTGCAGCATTAACATGATATTAATT 1573 

mel  1305 AATAAAACTGTACTGGTTATTTCAAGTGTGTCTTTTAATAAGCCTGTCGATCGCAATAAA 1364 

bia  1486 AATAAGCGT---CTGGTTGTTTCGGCCTGGCTTTTGCGGA--CCTGCCGATCGCAATAAA 1540 

pse  1574 AATAACAC-GCACAGGTTATGCCGAGTGGGGCGCACTGC--------------------- 1611 

mel  1365 TT 1366 

bia  1541 TT 1542 

pse  1611 -- 1611 

Supplementary Figure 1. Alignment of yellow wing element sequences from D. biarmipes, D. melanogaster and D. pseudoobscura. An alignment of the orthologous elements to the wingbia large was generated using DIALIGN (v.2.1), a segment-to-segment alignment algorithm1 using default parameters. Conservation blocks are highlighted in black. Red letters in the sequence of each species indicate the limits of the wing element and the green letters indicate the boundary between left and right fragments. Identified Engrailed sites (Fig. 4) are highlighted in magenta. Pairwise comparisons between D. biarmipes and D. melanogaster or D. biarmipes and D. pseudoobscura reveal 60% and 37% of overall identity, respectively.
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Morgenstern, B. DIALIGN 2: improvement of the segment-to-segment approach to multiple sequence alignment. Bioinformatics 15, 211-8 (1999).



