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P. aterrimus copy 1st  AAATTTTTTCATCAACAAACACTTTGTAACACAAACAAACTCCCCTCAAATCTTATAAAACCATACTCAAACGTTTGTTCGTGATCAACTCGTGTCAAACAACAAACGCATTCCCTCTTCCTCACCTTATTAGTATCGTCCACTCCCTCGTTAACTCTTGCCTGTCTTCTTGTTGACTCTTGTTTGTCAC---CCTATCAACCC--------------CATGCACTGTCCAC--------  
P. aterrimus copy 2nd  ..............................................................................................................................................................................................CTT..C.....G..CACTTTCCCCTCAT...A..TCAC...TCACCTCTC  
 
                               3130      3140      3150      3160      3170      3180     
                       ....|....|....|....|....|....|....|....|....|....|....|....| 
P. aterrimus copy 1st  --CCAACCC--CCAACGCAAGAC-ACCAAAATCACCACAAATAACCCACATCCACA-CTC  
P. aterrimus copy 2nd  TA.......TG..CTTA....C.A.....T.AATTA...GC.C...T.ATA.T.T.C...  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                    10        20        30        40        50        60        70        80        90       100       110       120       130       140       150       160       170       180       190       200       210       220       230       240                                 
                           ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
E. roseicapilla copy 1st  ATGGCCCCAAACCTACGAAAATCACACCCCCTACTAAAAATAGTAAACAGCTCCCTAATCGACCTACCAACCCCCTCAAACATCTCCGCCTGATGAAACTTCGGATCACTCCTAGGAATCTGCCTAACAGTACAAATCTTAACAGGCCTACTCCTAGCCGCCCACTACACAGCAGACACATCCCTAGCCTTTTCATCCGTAGCTAACACATGCCGAAATGTACAGTATGGATGACTAATT  
E. roseicapilla copy 2nd  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------  
 
                                   250       260       270       280       290       300       310       320       330       340       350       360       370       380       390       400       410       420       430       440       450       460       470       480                        
                           ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
E. roseicapilla copy 1st  CGCAATCTCCATGCAAATGGAGCCTCATTCTTCTTTATCTGCATCTACCTCCACATTGCTCGAGGATTCTACTATGGCTCCTACCTATACAAAGAAACTTGAAATACAGGAATTATTCTCCTACTCACCCTTATAGCAACCGCCTTCGTAGGCTATGTCCTACCATGAGGCCAAATATCATTCTGAGGGGCCACAGTTATCACAAACCTATTCTCTGCCATCCCTTATATCGGCCATACA  
E. roseicapilla copy 2nd  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------  
 
                                   490       500       510       520       530       540       550       560       570       580       590       600       610       620       630       640       650       660       670       680       690       700       710       720                        
                           ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
E. roseicapilla copy 1st  CTAGTAGAGTGGGCCTGAGGGGGATTCTCCGTAGACAATCCCACCCTGACCCGATTCTTCACCCTGCATTTCCTCCTCCCATTCATTATCACCAGCCTAATTCTCATTCACTTAACCTTCCTCCACGAATCAGGATCAAACAATCCCCTAGGCATCACATCAAACTGCGACAAAATCCCATTCCACCCCTACTTCTCCCTAAAAGATCTCCTGGGATTTACAATTCTACTTCTCCTACTT  
E. roseicapilla copy 2nd  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------  
 
                                   730       740       750       760       770       780       790       800       810       820       830       840       850       860       870       880       890       900       910       920       930       940       950       960                        
                           ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
E. roseicapilla copy 1st  ACCACCCTAGCCCTATTCTCCCCCAACCTCCTCGGGGACCCCGAAAACTACACACCAGCAAACCCCCTAGTAACCCCCCCTCATATTAAACCAGAATGATATTTCCTATTTGCATACGCAATTCTACGCTCAATCCCCAATAAATTGGGAGGAGTCCTAGCCCTAGCCGCCTCCGTATTAGTCCTATTCCTAAGCCCTCTCCTACACAAATCCAAACAGCGCACTATAACCTTTCGTCCA  
E. roseicapilla copy 2nd  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------  
 
                                   970       980       990       1000      1010      1020      1030      1040      1050      1060      1070      1080      1090      1100      1110      1120      1130      1140      1150      1160      1170      1180      1190      1200                       
                           ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
E. roseicapilla copy 1st  GCTTCCCAACTCCTATTTTGAACCCTAGCCGCTAACCTATTCATCCTAACATGAGTAGGAAGCCAACCAGTAGAGCACCCCTTCATTATCATTGGACAGCTAGCCTCACTAACCTACTTTACTATTATCCTAATTTTACTCCCCATCACCTCATTCCTAGAAAACAAATTCCTCAACTAAACTCTAATAGTTTACTAAAAACATTGGTCTTGTAAACCAAAGAACGAAGATTCACCCTTC  
E. roseicapilla copy 2nd  ----------------------------------------------------------.............................................................C.....C..................................................................................................................  
 
                                   1210      1220      1230      1240      1250      1260      1270      1280      1290      1300      1310      1320      1330      1340      1350      1360      1370      1380      1390      1400      1410      1420      1430      1440                       
                           ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
E. roseicapilla copy 1st  TTAGAGTTATCAGAAAAAGAGGACTAAACCTCTATCACCAACTCCCAAAGCTGGTATTTTCCATTAAACTATTTCCTGACCCTAAACAGCCCGAATCGCCCCACGAGACAAGCCTCGCACAAGCTCCAACACAGCAAACAAGGTTAACAGCAACCCTCAACCAGCTACCAAAAACATCCCCACCCCACAAGAATAAAACAAAGCTACCCCACTAAAATCCAACCGAACAGAAGACAACCC  
E. roseicapilla copy 2nd  ..........................................................................................................................................................................T.....................................................................  
 
                                   1450      1460      1470      1480      1490      1500      1510      1520      1530      1540      1550      1560      1570      1580      1590      1600      1610      1620      1630      1640      1650      1660      1670      1680                       
                           ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
E. roseicapilla copy 1st  CACACCATCCACAGTCTCCACCCCAAACTTTTCCTCTCCTCACCCTCCAACAGCAAACCCTAAACCAACCACCAGCGCAAGCCCCATCACATACCCTACAACACGCCAATCCCCCCAAGCCTGCGGAAATGGATCCGCCGCTAGCGAAACAGAGTATACAAAAACCACTAATATTCCACCTAAATACACCATAAAGAGCACCAAAGATATAAAAGAGACCCCTAAACTCACTAATCACCC  
E. roseicapilla copy 2nd  ..................................C............................G..........................................................................T......A.....................................G........................................................  
 
                                   1690      1700      1710      1720      1730      1740      1750      1760      1770      1780      1790      1800      1810      1820      1830      1840      1850      1860      1870      1880      1890      1900      1910      1920                       
                           ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
E. roseicapilla copy 1st  ACATCCTACAACAGAGCCTAAGACCAATCCAACCACCCCATAGTAAGGAGAGGGGTTG--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------GAAGCA  
E. roseicapilla copy 2nd  ........................................................G.CAAAGAAAAAGCTAGCAGGAGCACAACATGAATAACAGTTAAGAAGGGAGCAAGAATTTAAAAGTAACGGGTATAGGAAGAAAGGAGGGAGGAGGGAAGGAGGGAGGAGGGAGGAGGGAAGGAGGGAGGAGGGAAGAAGGAAGGAGGAGGAGGGAAGGAGGGGGGGAGTTCTAAGCA..A..  
 
                                   1930      1940      1950      1960      1970      1980      1990      2000      2010      2020      2030      2040      2050      2060      2070      2080      2090      2100      2110      2120      2130      2140      2150      2160                       
                           ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
E. roseicapilla copy 1st  ACTGCCAGCGCAGCTAAAACAAAACTAATCCCC----------AAAAAAATTACGAAATAGGCCATAAATTCTTGCTTGGCCTTTATCCAAGGTCTATGGCTTGAAA-CACCATCGTTAACTATTGTCTTAACTA------CAAGAATTCATACAAGACCCCCCCCCTTCCCCCCCCATAGAAAACTATATGGGGTTTATAGGCTATGTGTATCGGGCATTCAACAATTGTCCCTATACA  
E. roseicapilla copy 2nd  ...A.....C..A.-..........C..C....CGAAACCTCC.......C...-..---.A..-----------...A....AA.C.A.----T...A...CA..GC.C..CC.CCC...A.CCA.TCC...A.AAGTCC.T.A....TG...CC.G.......................G..............C..........................G................  
 
                                   2170      2180      2190      2200      2210      2220      2230      2240      2250      2260      2270      2280      2290      2300      2310      2320      2330      2340      2350      2360      2370      2380      2390      2400                       
                           ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
E. roseicapilla copy 1st  TTTCATTTAGTTTATAGTGGGTAATAGGCTTCATGTTTTATCTCATTAAACAGTACTCTCGGATGGTTGGTGGTACCGCTCGGCTTTGCCTCTTGGATTAGTGTACTTAATGGCTGGCGCCAAGCCATAATCAATGTGGAAGGTCATACAATGGTACTCTTCAATGGGTATTGCTCTAGCGTATGGAAGTGTTCTGATACAGGGACTTAATGATACCTAGGCATAGGTGAGCCATCTCTT  
E. roseicapilla copy 2nd  .......C.A.............G..A.T...T....C....C.......T....TA.......A........................T.................C.....................G...........................................T...G.G...C.......C...A..........C................................C  
 
                                   2410      2420      2430      2440      2450      2460      2470      2480      2490      2500      2510      2520      2530      2540      2550      2560      2570      2580      2590      2600      2610      2620      2630      2640                       
                           ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
E. roseicapilla copy 1st  GTAAGGCAAGTTTCAGGGACCAGGTGATCTATTGATTGGGCAACTCACGAGAAATCAGCAACTGGATGTTCGTAAGGTTTATCACGACCAGCTTCAGGCTCTTTCTTTCCCCCTACACCCTCGCCCTACTTGCGCTTTTGCGCCTCTGGTTCCTCGGTCAGGGCCATATATCGATTTGCTCCCCGCACGGTGCACCCCACAGGGTCATTTGGTTCGCCCTTGGATAGCACTCTGCCTCGT  
E. roseicapilla copy 2nd  ........................................................................................................................................................................................T.......................................................  
 
                                   2650      2660      2670      2680      2690      2700      2710      2720      2730      2740      2750      2760      2770      2780      2790      2800      2810      2820      2830      2840      2850      2860      2870      2880                       
                           ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
E. roseicapilla copy 1st  AATCGCGACATCTTAATGGTTCGGCGCCTCTGGTATTTCTTTTTTTTTTCTCTCTTCACTCGGCCCTTCCAGTGCAACGGGTATATACAATTTGTTGACGTGAGCATAATGGTCGGCGGCCTGGTTCTGGTCCTCAGGGGTGAATTAATGATACGGTTTCAAGTGTTAGGGGAATCATTTTGGCACTGATGCACTTTGCTTCGCATTTGGTTATGGTAGTTTCACTATCTATTATACATG  
E. roseicapilla copy 2nd  ................................................................................................................................................................................................................................................  
 
                                   2890      2900      2910      2920      2930      2940      2950      2960      2970      2980      2990      3000      3010      3020      3030      3040      3050      3060      3070      3080      3090      3100      3110      3120                       
                           ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
E. roseicapilla copy 1st  GTGTTATTAGGTTAATGATTATTAGACATAATTCTCTTACTTTTCTTCCTTTGTCATTTCCCCTCAATTTCCTAACTTCGTCAAAACGAAGTCGGGAAATCTCTATTCAAATCAAATCAAGCTTTCAACAAAAATTTTTTCATCAACAAACACTTTACAACACAAACAAACTCTCCTCAACTTTCATAATTCCACTTAACAAACGTTGTCACTCACAACCAACTTGTGTCAACAAACGAA  
E. roseicapilla copy 2nd  ................................................................................................................................................................................................................................................  
 
                                   3130      3140      3150      3160      3170      3180      3190      3200      3210      3220      3230      3240      3250      3260      3270      3280      3290      3300                 
                           ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|.... 
E. roseicapilla copy 1st  CGTTTGTCTTCCCCTTTATGTTGATAACCACTTGTCTTCTTGTTGACGTTGTTTATCTTCTTGTTGATATTATTTGTTGTCCACTCA------------ACCCC---ACCAA-AAC----------ATAAAACACATCAAGACTACACCCAACCAACACACCTCACCATGTAGT----------  
E. roseicapilla copy 2nd  ........................................................T........................T.T.T.TCAATGTTATCT.....TTA.....T...CTGCTACCCA..C.CCT....T..C.AAC..A.A.GTA....-.AT.T.TT.AA...AACTTTGCCTC  
 
 
 
 
 
 
 
 
 
 
                                  10        20        30        40        50        60        70        80        90       100       110       120       130       140       150       160       170       180       190       200       210       220       230       240                                 
                         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. moluccensis copy 1st  ATGGCCCCAAACCCACGAAAATCGCACCCCCTACTAAAAATAGTAAACAGCTCTCTAATTGACCTACCAACCCCCTCCAACATCTCCGCCTGATGAAACTTCGGATCACTTCTAGGAATCTGCCTAACAGTACAAATTCTAACAGGCCTACTCCTAGCTGCCCACTACACTGCAGACACATCCCTAGCCTTTTCCTCTGTAGCCAACACATGCCGAAACGTACAGTACGGATGGCTAATC  
C. moluccensis 2nd       ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------  
 
                                 250       260       270       280       290       300       310       320       330       340       350       360       370       380       390       400       410       420       430       440       450       460       470       480                        
                         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. moluccensis copy 1st  CGCAGCCTCCATGCAAATGGAGCCTCCCTCTTCTTCATCTGTATTTACCTCCACATTGCTCGAGGACTCTACTATGGCTCCTACCTGTACAAAGAGACCTGAAACACAGGAATTATCCTCCTACTCACCCTTATAGCAACCGCCTTCGTAGGCTATGTCCTACCATGAGGCCAAATATCGTTCTGAGGGGCCACGGTCATCACAAACCTATTCTCCGCCATCCCCTACATTGGCCAGACA  
C. moluccensis 2nd       ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------  
 
                                 490       500       510       520       530       540       550       560       570       580       590       600       610       620       630       640       650       660       670       680       690       700       710       720                        
                         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. moluccensis copy 1st  CTAGTAGAGTGGGCCTGAGGAGGATTCTCCGTAGATAATCCTACCCTGACCCGATTCTTCACCCTACACTTCCTCCTCCCATTTGTAATCACCAGCCTAGCTCTCATCCATCTAACCTTCCTTCACGAATCAGGGTCTAACAACCCCCTAGGCATTACATCAAACTGCGACAAAATTCCATTCCATCCCTACTTCTCCCTAAAAGACCTGCTGGGGTTTACAGCTATACTCCTCCTACTT  
C. moluccensis 2nd       ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------  
 
                                 730       740       750       760       770       780       790       800       810       820       830       840       850       860       870       880       890       900       910       920       930       940       950       960                        
                         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. moluccensis copy 1st  ACCACCCTAACCTTATTCTCCCCCAACCTCCTTGGAGACCCAGAAAATTACACGCCAGCAAACCCCCTAGTAACCCCCCCTCATATTAAACCAGAGTGGTACTTCCTATTTGCCTACGCAATCCTACGCTCAATTCCCAATAAACTGGGAGGAGTCTTAGCCCTAGCTGCCTCCGTACTAATTTTATTCCTAAGCCCGCTCTTACACAAATCTAAGCAACGCACCATAACCTTCCGCCCA  
C. moluccensis 2nd       ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------  
 
                                 970       980       990       1000      1010      1020      1030      1040      1050      1060      1070      1080      1090      1100      1110      1120      1130      1140      1150      1160      1170      1180      1190      1200                       
                         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. moluccensis copy 1st  GCCTCCCAGCTCCTATTCTGAACGCTAGCCGCCAACCTACTTATTCTAACATGAATTGGAAGCCAGCCAGTAGAGCACCCATTTATTATCATCGGACAGCTCGCCTCACTAACCTACTTTACCATCATCCTCGTTCTACTTCCTATCGCCTCATCCCTAGAGAACAAACTCCTCAACTAAACTCTAATAGTTTACCAAAAACATTGGCCTTGTAAACCAAAGAACGAAGGTTCACCCTTC  
C. moluccensis 2nd       -----------------------------------------------------------------.....C.A.A......C.C.C..C...T.A..................................................................................................................C..............................  
 
                                 1210      1220      1230      1240      1250      1260      1270      1280      1290      1300      1310      1320      1330      1340      1350      1360      1370      1380      1390      1400      1410      1420      1430      1440                       
                         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. moluccensis copy 1st  TTAGAGTTATCAGAAAAAGAGGGCTAAACCTCTATCACCAGCTCCCAAAGCTGGTATTTTCCATTAAACTATTTCCTGACCTTAAACCGCCCGAATCGCCCCACGAGATAGCCCCCGCACAAGCTCCAGCACAGCAAACAGAGTTAGCAGCAGCCCCCAACCAGCTACCAAAAACATCCCTCCTCCACAAGAGTAGAACAAAGCCACTCCACTAAAATCCAGCCGAACAGAGGAGAACCC  
C. moluccensis 2nd       .................................................................................................................................................................................................C..........................................G...  
 
                                 1450      1460      1470      1480      1490      1500      1510      1520      1530      1540      1550      1560      1570      1580      1590      1600      1610      1620      1630      1640      1650      1660      1670      1680                       
                         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. moluccensis copy 1st  CCCACTATCTACAGTAACTACCTCAGGCTTCCCACCCTCTCACCCCCCAACAGCAAGCCCTAGACCAACCACCAGCACAAACCCCACAACACGCCAATCCCCCCAAGCCTGCGGAAACGGGTCCGCCGCTAATGAAACGGAGTAGACAAAGACCACCAATATCCCACCCAAATACACCATAAAGAGCACTAAGGATATAAAAGAAACCCCCAAACTTACCAATCACCCACATCCTACAAC  
C. moluccensis 2nd       ...............................................................................................................................-.C..............................................................................................................  
 
                                 1690      1700      1710      1720      1730      1740      1750      1760      1770      1780      1790      1800      1810      1820      1830      1840      1850      1860      1870      1880      1890      1900      1910      1920                       
                         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. moluccensis copy 1st  AGAGCCTAAAACCAACCCAACAACCCCATAGTAGGGAGAAGGGTT-----GGAGGCAAC-------------------------TGCCAGTGCAG-------------------------------------------------------------------------------------------------------------CTAAAACAAAACTAATCCCCAAAAAAATTACCAAGT  
C. moluccensis 2nd       ...................................AGA..A..C.AAGAG..CA.....AATGATACACCAGCTAACAGGGACA...T..CA...GGGTGATGGGGGCGGAAGGGAGGAGGGAGAGGAAGGGAGGAGGGAGAGGAAGGGAGGAGGGAGAGGAAGGAGGGAGGTGAATTAGGGGGAAAGAAAAGCCCCCAATAAA...............C...TC.T.G..CC.A..GA.  
 
                                 1930      1940      1950      1960      1970      1980      1990      2000      2010      2020      2030      2040      2050      2060      2070      2080      2090      2100      2110      2120      2130      2140      2150      2160                       
                         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. moluccensis copy 1st  AGGCCATAAATTCTTGCTTGGTCTCTACCCAAGGTCTATGGTTTGAAACACCATCGTTAATGGCTGCCTTAACTACAAGAACTCCATACATGGGCCCCCCCCTTCCCCCCCCATAGCACTGCTATGGGGCATTTTAGGCTATGTGTATCGAGCATTCAACAATGATCCTTAACACATTTCATTCAGTCTCCTGTGGGCAAGAGGCTTCATGCTCTATCCCATTGCTCCGTACGCTTGGAT  
C. moluccensis 2nd       .CC...-----------------G.C.A....AA.T..-----.AC.G.C...CA.C.---------------------.....T......-.A......................A.AA.........T.C......T...........G..........G.TG...-...T..............GATTG.....T.GT..TT......G...........A...T............  
 
                                 2170      2180      2190      2200      2210      2220      2230      2240      2250      2260      2270      2280      2290      2300      2310      2320      2330      2340      2350      2360      2370      2380      2390      2400                       
                         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. moluccensis copy 1st  CGTTGGTGGTACAGCTCGGTTTTGTTTCTAGGGTTAGGGTCCTCCATGATAGCGTCAAGCCATATTCAATGAGGAAGGTCATGC-AGAGGTCTCCTTCAATTAACTTTGCTCTAGCATACGGAAGTGCTCTCAAGGCAGGGACTTCATGCTACTCACGCATAACTGAGCCATCTCTCGTAAGGCGAGTCTCAGGAATCAGGTGATCTCTTAATCTGTCAACTCACGAGAAATCAGCAACT  
C. moluccensis 2nd       T..............C................A.................................................A.T..T...TC.T.........TAC..........................................T..........................................................................................  
 
                                 2410      2420      2430      2440      2450      2460      2470      2480      2490      2500      2510      2520      2530      2540      2550      2560      2570      2580      2590      2600      2610      2620      2630      2640                       
                         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. moluccensis copy 1st  GGATGTCCGTAAGGTTTATCCCGACCAGCTTCAGGCTCTTTCTTTCCCCCTACACCCTCGCCCTACTTGCGCTTTTGCGCCTCTGGTTCCTCGGTCAGGGCCATAACTCGTTTGGTTCACCATACGGTGCCCTCCACCGGGTCATTTGGTTCGCCCTTGGATAGCACTGTGCCTCGTAATCGCGACATCTTAATGG-TTCGGCGCCTCTGGTATTTCTTTTTTTTTTCTCTCTTCATTCA  
C. moluccensis 2nd       ........................................................................................................................................................................C...........................A.C.....................................C..T  
 
                                 2650      2660      2670      2680      2690      2700      2710      2720      2730      2740      2750      2760      2770      2780      2790      2800      2810      2820      2830      2840      2850      2860      2870      2880                       
                         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. moluccensis copy 1st  GCCCCTCCAGTGCAACGGGAGCCTCTTACGTGGTTGACGTGAGCATAATGGTCGGCGGCCTGGTTCTGGTCCTCAAGGGTGGATTAATGAGACGGTTGAAGTATATGGGGAATCATCTTGACACTGATGCACTTTGCTTCGCATCTGGTTATGGTTATCTCACAGTTTGCCTACATGGTATTATTAGATTAATGATTGCCAGACATAATTCTCTTACTTTTCTTCATTCTTCATTACCCC  
C. moluccensis 2nd       ................................................................................................................................................................................................................................................  
 
                                 2890      2900      2910      2920      2930      2940      2950      2960      2970      2980      2990      3000      3010      3020      3030      3040      3050      3060      3070      3080      3090      3100      3110      3120                       
                         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. moluccensis copy 1st  TCAATTCCCTAACTTCGTCAAAACGAAGTCGGGAAATCTCTAATAAACTTTTATCAAACGTTTAACAAAAAAATTTTCATCAACAAACACTTTGCAACACAAACAAACTCGCCTCGACTTTCATAAATTTGCTTAGAACGTTGTTGGTCACGATCAGCTTGTGACAGCAAACAAACGTTCTATCTACTCCTTATCATTCATATCACTTGCTACCTTCTTGTTGCGTTGTTTATCTTCTTG  
C. moluccensis 2nd       ................................................................................................................................................................................................................................................  
 
                                 3130      3140      3150      3160      3170      3180      3190      3200      3210      3220      3230      3240      3250            
                         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|... 
C. moluccensis copy 1st  TTTACTTGTTTGTTAT------------------------------------------------------TCACCAAACCCCTCCAAACGC---------TAAACTATCTCCTCTGGCACAACCAAGCAAACC  
C. moluccensis 2nd       ................CTTCTTGCTGGTGTTGCTTTTCTTCTTGTTAGCACCACTTACCCCCTAAATACCC......TA...C....C.AAACCAACAAG.....AGAT.TA..CA.T.T....------C..  
 
 
 
 
 
 
 
 
 
                                 10        20        30        40        50        60        70        80        90       100       110       120       130       140       150       160       170       180       190       200       210       220       230       240                                 
                        ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. pastinator copy 1st  ATGGCCCCAAACCTACGAAAATCACACCCCCTACTAAAAATAGTAAACAGCTCTCTAATTGACCTACCAACCCCCTCCAACATCTCTGCCTGATGAAACTTCGGATCCCTCCTAGGAATCTGCCTAACAGTACAAATCCTAACGGGCCTACTCCTAGCTGCCCACTACACCGCAGACACATCCCTAGCCTTTTCATCTGTTGCTAACACATGCCGAAATGTACAGTATGGATGACTAATC  
C. pastinator copy 2nd  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------  
 
                                250       260       270       280       290       300       310       320       330       340       350       360       370       380       390       400       410       420       430       440       450       460       470       480                        
                        ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. pastinator copy 1st  CGGAACCTTCATGCAAACGGAGCCTCCTTCTTCTTCATCTGCATCTACCTTCACATTGCTCGAGGGCTCTACTATGGCTCCTACCTGTACAAAGAAACCTGAAATACAGGAATTATCCTCCTACTCACCCTTATGGCAACTGCCTTCGTAGGCTATGTCCTACCATGAGGCCAAATATCATTCTGAGGCGCCACAGTCATTACAAACCTATTCTCTGCCATCCCCTACATCGGCCAAACA  
C. pastinator copy 2nd  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------  
 
                                490       500       510       520       530       540       550       560       570       580       590       600       610       620       630       640       650       660       670       680       690       700       710       720                        
                        ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. pastinator copy 1st  CTAGTAGAATGGGCCTGAGGAGGATTCTCCGTAGACAACCCCACCTTAACCCGATTCTTCACCCTACATTTCCTCCTTCCATTCGTAATCATCAGCCTAGTTCTCATCCACCTAACCTTCCTTCACGAGTCAGGATCTAACAACCCTCTGGGCATTACATCAAACTGCGACAAGATCCCATTCCACCCCTACTTCTCCCTAAAAGACTTATTGGGATTTACAATCATACTCCTCCTACTA  
C. pastinator copy 2nd  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------  
 
                                730       740       750       760       770       780       790       800       810       820       830       840       850       860       870       880       890       900       910       920       930       940       950       960                        
                        ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. pastinator copy 1st  ACCACCCTAGCCCTATTCTCCCCCAACCTCCTCGGAGACCCCGAAAACTACACACCAGCAAACCCCCTAGTAACCCCCCCTCACATTAAACCAGAGTGATACTTCCTATTTGCCTACGCAATTCTACGCTCAATCCCCAATAAACTGGGGGGAGTATTGGCCTTAGCCGCCTCCGTACTAATCTTATCTCTAAGCCCCCTCCTACACAAATCTAAACAACGTACCATAACCTTTCGCCCA  
C. pastinator copy 2nd  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------  
 
                                970       980       990       1000      1010      1020      1030      1040      1050      1060      1070      1080      1090      1100      1110      1120      1130      1140      1150      1160      1170      1180      1190      1200                       
                        ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. pastinator copy 1st  GCCTCCCAGCTCCTATTCTGAACACTAGCCGCCAACCTATCTATTTTAACATGAGTGGGAAGTCAACCAGTAGAGCACCCATTCATTATCATCGGACAGCTCGCCTCATTAGCCTACTTTACCATCCTCCTAATCCTACTTCCTATCACCTCATCCCTAGAGAATAAACTCCTCAACTAAACTCTAATAGTTTACCAAAAACATTGGTCTTGTAAACCAAAGAACGAAGGTCCACCCTTC  
C. pastinator copy 2nd  -----------------------------------------------------------------....A..........................................................................................................................................................................  
 
                                1210      1220      1230      1240      1250      1260      1270      1280      1290      1300      1310      1320      1330      1340      1350      1360      1370      1380      1390      1400      1410      1420      1430      1440                       
                        ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. pastinator copy 1st  TTAGAGTTATCAGGAAAAGAGGACTAAACCTCTATCACCAACTCCCAAAGCTGGTATTTTCCATTAAACTATTTCCTGACCCTAAACCGCCCGAATCGCCCCACGAGATAAACCTCGCACAAGCTCCAGCACAGCAAACAAGGTCAGCAGCAACCCTCAACCAGCCACCAAAAATAACCCTCCCCCACAAGAGTAAAACAGAGCCACCCCACTAAAATCCAGCCGAACAGAGGAGAACCC  
C. pastinator copy 2nd  ................................................................................................................................................................................................................................................  
 
                                1450      1460      1470      1480      1490      1500      1510      1520      1530      1540      1550      1560      1570      1580      1590      1600      1610      1620      1630      1640      1650      1660      1670      1680                       
                        ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. pastinator copy 1st  CACACCATCCACAGTAACCACCTCAAACTTCTCACCCTCCCACCCCCCAACAGCAAACCCTAAACCAACCACCAGCACAAATCCCACAGCATACCCCACAGCACGCCAATCCCCCCAAGCCTGCGGGAATGGGTCCGCTGCCAACGAAACGGAGTACACAAAGACCACTAGTATCCCACCCAAATATACCATAAAAAGCACCAAAGATATAAAAGAAACCCCCAGACTTACCAATCACCC  
C. pastinator copy 2nd  ................................................................................................................................................................................................................................................  
 
                                1690      1700      1710      1720      1730      1740      1750      1760      1770      1780      1790      1800      1810      1820      1830      1840      1850      1860      1870      1880      1890      1900      1910      1920                       
                        ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. pastinator copy 1st  ACATCCTACAACAGAGCCCAAAACCAACCCAACAACCCCATAGTAAGGGGAGGGGTTGGAGGCAACTGCCAGCGCAGCTAAAACAAAACTAACCCCCAAAAAAATTACGAAGTAGGCCATAAATTCTCGCTTGGTCTCTACCCAAGGTCTATGGTTTGAAATACCATCGTTAATAGCAGCCTTAACTACAAGAACTCCATATAGGACCCCCCCCTTCCCCCCCCATAGAGAACCTATGGG  
C. pastinator copy 2nd  ................................................................................................................................................................................................................................................  
 
                                1930      1940      1950      1960      1970      1980      1990      2000      2010      2020      2030      2040      2050      2060      2070      2080      2090      2100      2110      2120      2130      2140      2150      2160                       
                        ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. pastinator copy 1st  GAATTTTAGGCTATGTGTATCGAGCATTCAGTAATGATCCTCAACACATTTCATTCAGTGTAGGGTGGATAGCAAGCTTTATGGTCTATCTCATTGTACTGTACCTCTGAATTGTTGGTGGTACCGCTCGGTTTTGCTTCTTGGATTAGGGCCTTAATGATAGCGTCAAGGCACATTTAATGAGGAAGGTCATTTAATGGTCTCCTTCAATTGCCTCTGCTCTAGCATACGGAAGTGCTC  
C. pastinator copy 2nd  ..........T...........G.......AC...T.....T.T....................................................................................................................................................................................................  
 
                                2170      2180      2190      2200      2210      2220      2230      2240      2250      2260      2270      2280      2290      2300      2310      2320      2330      2340      2350      2360      2370      2380      2390      2400                       
                        ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. pastinator copy 1st  TGGGACAGGAGCCTAATGTTACTCACGCATAACTGAGCCATCTCTCGTAAGGCGAGTCTCAGGAATCAGGTGATCTATTAGTCGGGCAGCTCACGAGAAATCAGCAACTGGATGTTCGTAAGGTTTATCACGACCAGCTTCAGGCTCTTTCTTTCCCCCTACACCCTCGCCCTACTTGCGCTTTTGCGCCTCTGGTTCCTCGGTCAGGGCCATGAATCGTTTGGTTCACCATACGGTGCC  
C. pastinator copy 2nd  ................................................................................................................................................................................................................................................  
 
                                2410      2420      2430      2440      2450      2460      2470      2480      2490      2500      2510      2520      2530      2540      2550      2560      2570      2580      2590      2600      2610      2620      2630      2640                       
                        ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. pastinator copy 1st  CTCCACCGGGTCATTTGGTTCGCCCTTGGATAGCACTGTGCCTCGTGATCGCGACATCTTAATGGTTCGGCGCCTCTGGTATTTCTTTTTTTTTTCTCTCTTCACTCTGCCCTTCAGAGTGCAACGGGTGCCCATAAACTGGTTGACGTGAGCATAATGGTCGGCGTCCTGGTTCTGGTCCTCAGGGGTAAATTAATGAGACGGTTGAAGTATTTGGGGAATCATCTTGACACTGATGCA  
C. pastinator copy 2nd  ................................................................................................................................................................................................................................................  
 
                                2650      2660      2670      2680      2690      2700      2710      2720      2730      2740      2750      2760      2770      2780      2790      2800      2810      2820      2830      2840      2850      2860      2870      2880                       
                        ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. pastinator copy 1st  CTTTGTTTCGCATCTGGTTATGGTTATCTCACAATCTATCTATCATGGTGCTGTTAGATTCATGATTATTAGACATAATTCTCTTACTTTTCTTCCTTTTCCACCACCCCTCAATTTCCTAACTTCGTCAAAACGAAGTCGGGAAATCTCTAACAGTTTTTTATCAAACGTTCAACAAAAAATTTTTCGTCAACAAACACTTTGCAACACAAACAAACTCACCTCAACTTTCATAATTTT  
C. pastinator copy 2nd  ................................................................................................................................................................................................................................................  
 
                                2890      2900      2910      2920      2930      2940      2950      2960      2970      2980      2990      3000      3010      3020      3030      3040      3050      3060      3070      3080      3090      3100      3110      3120                       
                        ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
C. pastinator copy 1st  GCTTAAGGCGTTGTTGCTGACGATCCGCTTGCATCAGCAAACAAACGCTTTGTCTTCTCCTTATTCTTCATATCGCTTGTTGCCTTCTTGTTGGCGTTGTTTATCTTGTTGTTAACTCTGTTCACTACCTTTTTGCTGGGGTTGTTTATCTTGTTGTTAACTCTGTTCACTACCTTTTTGCTGGGGTTGTTTATCTTGTTGTTAACTCTGTTCACTACCTTTTTGCTGGGGTTGTTTACC  
C. pastinator copy 2nd  ..............................................................................................................................................................................................................................................T.  
 
                                3130      3140      3150      3160      3170      3180      3190      3200      3210      3220      3230      3240                 
                        ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|.. 
C. pastinator copy 1st  TCACTGTAAACTTTGCCACCCAC-------------------------------CTAACTCCCCCTAAACACA-CCAAACTACACCCTCCTGACGCAGCCAAACAAACC------------------  
C. pastinator copy 2nd  .TGT...T....C..TTCA.T..CTTTTTGCTGGGGTTGTTTATCTTGTCAACA...TT.A...TC..T.C..C......C.------------A..AGT.......TTTACCCAACATTACCTCTT  
 
 

Figure S1. Comparison of tandemly duplicated cytb to CR segment with its first copy for Nestor 
notabilis, Nymphicus hollandicus, Calyptorhynchus baudinii, Probosciger aterrimus, Eolophus 
roseicapilla, Cacatua moluccensis and Cacatua pastinator mitogenomes. Dots in the sequence of the 
second copy indicate residues identical with the first copy. Cytochrome b genes (in the 1st copies) and 
cytb pseudogene (in the 2nd copies) are marked in red, tRNA-Thr copies are marked in green, tRNA-Pro 
copies are marked in yellow, ND6 genes and ND6 psuedogenes (in some 2nd copies) are marked in blue, 
tRNA-Glu genes and tRNA-Glu pseudogenes (in some 2nd copies) are marked in grey, two copies of 
control region are in red font. 

 



                                         10        20        30        40        50        60        70        80        90       100       110       120       130       140       150       160       170       180       190       200       210       220       230       240                                 
                                ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
Cacatua moluccensis JF414239.1  AAGGGACACTGTGATAAAGTGAACATAGAGGTACACCAACCCTCTCATTTCCTAACAAANCTTAGAAAAGCAGGAATTGAACCTGCACAGAAGGAATCAAAATCCTCCATACTCCCCTTATATTATTTCCTAGTAGTGTCAGCTAACAAAGCTATCGGGCCCATACCCCGAAAATGATGGTTCAACTCCCTCCCCTACTAATGAGCCCCCTTACAAAACTTGCCCTAGCACTCAGCCTAC  
Cacatua pastinator JF414240.1   .....T...................................................................................A..........................T........................................................................T..................................................  
Cacatua moluccensis MH133972    ...........................................................-................................................................................................................................................................CA.....A...........G  
 
                                        250       260       270       280       290       300       310       320       330       340       350       360       370       380       390       400       410       420       430       440       450       460       470       480                        
                                ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
Cacatua moluccensis JF414239.1  TCCTAGGAACGACAATCACAATCACAAGCAACCATTGAGTAACAGCTTGAGCCGGATTAGAAATCAACACCTTAGCTATTATCCCACTAATCTCAAAATCCCACCACCCCCGAGCTATCGAAGCAGCAACCAAATATTTCCTAACCCAAGCAGCCGCCTCAGCACTAATACTCTTTTCAAGCACAACCAACGCATGATCTTCCGGACAATGAGACATCACCCAGCTTACCAACCCTCCGT  
Cacatua pastinator JF414240.1   ................................................................................................................................................................................................................................................  
Cacatua moluccensis MH133972    C.........A.......................C.....C.....C..G..T..................C....C.....T.....G...........T........T.......................G..........T.......A..............G...................T........G..C..T.....G..............A..C........C..A.  
 
                                        490       500       510       520       530       540       550       560       570       580       590       600       610       620       630       640       650       660       670       680       690       700       710       720                        
                                ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
Cacatua moluccensis JF414239.1  CATGCCTTCTTCTTACAGCTGCAATCGCTATCAAACTGGGACTTACCCCATTCCACTTTTGATTCCCAGAAGTACTACAAGGCTCATCCCTCACCACAGCTCTACTACTCTCCACAGCAATAAAACTCCCACCAACCACCATCCTACTCCTCACATCACACTCACTAAACCCCACACTACTCTTCACCATAGCCATAATATCTATTGCCTTCGGTGGCTGAATAGGGCTTAACCAAACAC  
Cacatua pastinator JF414240.1   ................................................................................................................................................................................................................................................  
Cacatua moluccensis MH133972    .......C..C......A..........C........A..T..C........T.....C...........G.....................C.T.....C..G..G..............................G....T...........T...................................G.................T.......................T.......  
 
                                        730       740       750       760       770       780       790       800       810       820       830       840       850       860       870       880       890       900       910       920       930       940       950       960                        
                                ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
Cacatua moluccensis JF414239.1  AAACCCGAAAAATCCTAGCCTTCTCATCCATCTCACACCTAGGCTGAATAACCCTCATCATCATCTACAACCCAAAACTAACCTTATTAACCTTTTACCTCTACATCCTAATAACAGTATCCATCTTCCTCACCATAAACTCAACCAATACCTTAAAACTATCAACACTAATAACCTCATGAACCAAAACCCCCATGCTAAATACAACCCTTATACTAACCCTCCTGTCATTAGCAGGCC  
Cacatua pastinator JF414240.1   ................................................................................................................................................................................................................................................  
Cacatua moluccensis MH133972    ..........G.............................G............A.........C............G.....TC..C..G....C..........C...........C.............T......G.............C...........................................A.....C...G...................A...........T.  
 
                                        970       980       990       1000      1010      1020      1030      1040      1050      1060      1070      1080      1090      1100      1110      1120      1130      1140      1150      1160      1170      1180      1190      1200                       
                                ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
Cacatua moluccensis JF414239.1  TCCCCCCACTGACAGGCTTTCTACCCAAATGGCTCATTATCCAAGAGTTAACCAAACAGGAAATGGCTACAACAGCTACTATCATCTCCATACTCTCACTCCTAGGGCTCTTCTTCTACCTACGCCTCGCGTACTGTTCAACAATCACCCTCCCCCCCAACTCTTCAAACAAAATAAAACAATGATCCACTAAAAAGCCAATCAACAGCCTAATCCCCGTATTCACGCTTCCGTCCTTAC  
Cacatua pastinator JF414240.1   ........................................................................................................................................................N.......................................................................................  
Cacatua moluccensis MH133972    ..........A....................A..T..C.........C.......G........A..C........C.....T.......................A....................A...................TT..............C..........................C.....A....CT....C.......T..AC.C.......C.TA...C...  
 
                                        1210      1220      1230      1240      1250      1260      1270      1280      1290      1300      1310      1320      1330      1340      1350      1360      1370      1380      1390      1400                   
                                ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|. 
Cacatua moluccensis JF414239.1  TACTCCTACCACTCTCCCCCATAATCCTCACTACCACTTAAGAAACTTAGGATAATATCAAACCAAGGGCCTTCAAAGCCTTAAACAAGAGTTAAACTCTCTTAGTTTCTGCTAAGGCCCGTAGGGAGCTAACCTACATCTCCTGAATGCAACTCAGATGCTTTAACTAAGCTAGGGCCTTACTAGGTAGGCGGGCTTCGA  
Cacatua pastinator JF414240.1   ..................................................................A.................................................A.....G...TA...............................................................T.........  
Cacatua moluccensis MH133972    ...........................C...C.........................................................................................................................................................................  
 
 
 

Figure S2. Comparison of ND2 gene and adjacent sequences from Cacatua moluccensis mitogenome 
sequenced in this study (MH133972) with corresponding sequences from previously obtained Cacatua 
moluccensis (JF414239.1) and Cacatua pastinator (JF414240.1) mitogenomes. Regions flanking ND2 gene 
are identical between Cacatua moluccensis mitogenomes but not the ND2 gene itself. Interestingly, this gene 
from the previously obtained Cacatua moluccensis mitogenome occurred to be identical with the gene from 
previously sequenced Cacatua pastinator mitogenome. The identical sequences are marked in yellow. 
 



A 
                                 10        20        30        40        50        60        70        80        90       100       110       120       130       140       150       160       170                                
                        ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|... 
P. luconensis CR1 3`     ------------------------------ AACCTCTCCACCTTAATGTATAGTAAGAAGCCAACCAATTGAACATCCATTTATCACCATCGGATAAAT--- CCCACTAACTTACTTCACCACTATCCTACTCCCACTCCCCCTAACCTCCACCCTAAAAAACAAAATCCTTAGCCA-   
P. luconensis CYTB       TCCCAATTCCTATTTTGAACCCTAGCCGCC.. .. . . .T . . T. .. .. CC. G- . . . . G. .. . .. .. .. . G. C. .. . . . .. . ... . . . . T. . . . .. . C.. T. AGC. T. . . . .. .C . . . .. . . .. . . . . . .. . . . . .. T. T. ..... . .. .. . .. . ... . . G.... . .... . .. .. .A . T.A   
 

 

B 
                                10        20        30        40        50        60        70        80        90       100       110       120       130       140       150       160       170       180       190       200       210       220       230       240                                 
                       ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
F. passerinus CR1 5`   ------------------------------ ACCCAAAAATTCTCC---- CCTCA--- ATAAACAACAAACCCCCATTACCAACA---- AAACA----- CCTAACAGG-- CCATAGAGTCCCAACCAAACCCCCACCTCTATGGCCTAAATGTCCACTCAACCCCCGCTAAA--------------------------------------------------- ------------------   
F. passerinus ND6       AAAACACCCCCACACTATCAACAGTACGCA. ... .... --. .C.. ACCA..C. . CCC. . ... . .. . ... ... -- .A . . .. . G. . GCAA... . .A GCCC.A. .. . . TAAC.. . C.A CACG.. .. .. --- ..... .AA C. . GA.. --- ...A .G --- A. . . G.. G.. AA. G..A CAGAGTACACAAAAACCACCAACATCCCACCTAAATATACCATAAAAAGCACAAGAGACACAAAAGAT  

 

C 
                             10        20        30        40        50        60        70        80        90       100       110       120       130       140       150       160       170       180                           
                    ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
P. erithacus CR1 5`  ------------------------------ ACTGGGGAGGGAGGGGGGAAGCT--T GACCT-- CCCAACCCTCAAAGT-- AGTACCCTACATCACATATAGACC--------------------------------------------------- -------------------------   
P. erithacus ND6    CATACCCCACCGCACGCCAACCCCCCCAGAC. . . --- . ... .A C.. ATCC. . . GC. A. . GAAA. A. .. TATA. ... . ACC. C. .A . A. C.C. .C. .A. . . . . .. ATAAAAAGCACCAACGACACAAACGAAACCCCCAAACTCACCAACCACCCACACCCCACAACAGATCCCAGCACTA  

 

D 
                               10        20        30        40        50        60        70        80        90       100       110       120       130       140       150       160       170       180       190       200       210                                    
                      ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
P. erithacus CR1 3`    ------------------------------ CCTCTCGCCACACAACGTCTACTCATTTTTCCTACCCCAACCAG- AGGCCAACCCGCGGGGCACCCT----- CACCGCCGGGAAGCCAGCCACAACC- CCTACCCTACTACCACCCCCAAGCCCGAGCAGGCTACAGAGACCCTAGCCCCACAAACCGANAAATAAAGAAAGTCCCTAGACCACC  
P. erithacus CYTB     CATAGCCTTTCGCCCCATATCACAACTCCTAT. . . G.G. . . TAGCA. C. A. .C T. ... G. .. . .A .. TG. GT. .G .A . .. .. ... . TA. AA. . ... .TT CAT. . T. AT. ... C. . . T. . .. T. .. T. A.. . . . TT. . .C . TT. T.. T. . TT. T-------------- . TT...C . TTA.. T.C TC.. T. . ... --- . C...A . .. T. .A. TA. --   

 

E 
                         10        20        30        40        50        60        70        80        90       100       110       120       130       140       150       160       170       180       190       200       210                              
                     ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|. 
P. gulielmi CR1 3`   ------------------------------ CGCTCACACAGCGCCC-- GCCACTAACTCGTTTACCCTACCCCAAGCAGGGCACCAACCCGCAGAGCACCCCCTCACCGCA--- GAGCAGCCAACCTCCACCCTCCACCCCACCGCTG- CCTCAGACAG-- CCCTTAGACCAAC- CCCAACAAACCAGCAAGCAGGGGCAGCCCCCAGC--   
P. gulielmi CYTB     CGCACCATAGCCTTCCGCCCCCTATCCCAG. T.C T. TT. T.G. ... TA. . AG.C .. .C TA... . T.. . .A .. TG. . T. .. AAG.. . G... . T. . . . . . .... T. . . T. ATTATC.G. . . . . T. G.. . . A. T. AC. T. . TTT. . TA.C AT.. .T . TC. TATT... . ATC. .. TC. T... T. G...A . . -- .. -------- . T.. T. A.A TAA  

 

F 
                               10        20        30        40        50        60        70        80        90       100       110       120       130       140       150       160       170       180       190       200       210       220       230       240                                 
                      ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
N. chrysogaster CR    ------------------------------ AGGTCCCCC---- AACCCAAGCTTGAGGGGCCTAG- CTACCTAAGTCCCACCGTACAACC----- CCTAGGCCCCC- CAACCTAAGCTTGAGGGGCCTAGCTACCTTAATCCC- ACCGTACAACTCCCTAGGCCCCCTAACCCAAGCTTGAGGGGCCTAGCTACCTAAGTCCCACCGTACAACCCCTAGGCC- CCCTAACCCAAG-- CTT  
N. chrysogaster CYTB   TAGAATGGGCCTGAGGTGGATTCTCCGTAG. CAA.... ACTCT.. ... G. --.. CTTC. C.. .T CA. .T .. . CC-. ... . TT-. . T.. T. ACCGG.. . . . T.. T. AT.C . .. . .. C. ..------ .. .-- .C . . -- G. G. .. GG. T. TA. . .. .C... . . .. . AT. -. C. T.. .. - . .----------- . . G. . A- ..A . ... . ---.TT C. ... A. . CTT. T... . .. --- .. . AC. . C  
 
                              250       260       270       280       290       300       310       320       330       340       350       360       370       380       390       400       410       420       430       440       450       460       470       480                        
                      ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
N. chrysogaster CR    GAGGGGCCTAGCTACCTAAGTCCCACCGTACAACCCCTAGGCCCC-- CTAACCCAAGCT--T GAGGGGCCTAGCTACCTTAATCCCACCGTACAACCCCTAGGCCCCCTAACCCA----- AGCTTGAGGGGCCTAGCTACCTAAGTCCCACCGTAC-- AATCCCTAGGCC--- CCCCAACCTAAGCTTG- AGGGG------- CCTAGCTACCTAAGTCCCACG-----------------   
N. chrysogaster CYTB   TTA... TT. . C. AT. A. . CTC. T. T. GC. . GCGA... . C. C.. TATT. . C. ... .. T. . CC. AG... A..C . . AA.A. .. C. C... . G. AA. . -- .. A. . . . TAA...C . C. A. . TATTA. . .C A. . . T.. --. . - . .T .. .-- . .T . -- G. A. . . GC.. . .. TCC. CT. AAT.... .. --. ..A . . A.G . .. A. TCCTAGC.. . . . .C G.. . CC. . .. T. GTACTATTCCTAAGTCCAC  
 

 
Figure S3. Alignments of selected fragments from mitogenomes of Prioniturus luconensis (KM611473.1), 
Forpus passerinus (KM611470.1), Psittacus erithacus (KM611474.1), Poicephalus gulielmi (MF977813) 
and Neophema chrysogaster (NC_019804.1). The following sequences are aligned: the last 177 nucleotides 
of gene cytb and the last 144 nucleotides of CR1 from Prioniturus luconensis (A); the first 123 nucleotides 
of CR1 and gene ND6 from Forpus passerinus (B); the first 68 nucleotides of CR1 and gene ND6 from 
Psittacus erithacus (C); the last 178 nucleotides of CR1 and gene cytb from Psittacus erithacus (D); the last 
170 nucleotides of CR1 and gene cytb from Poicephalus gulielmi (E); CR fragment (NC_019804.1; positions 
10786 - 11181) and gene cytb from Neophema chrysogenys (F). Dots indicate residues identical in the 
compared sequences. 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 
 
 
 



A 
CCAAAAACCCCTACAAAGGCCCCCACCACAGGTGGAGGGCCTTATTAACCATTAATAGCCCCATATAGTGGACCCCCCTTACCCCCCAACGGCATAATATGAGCAGGCCTATGG
GCTATGTATATAGTACATTATTATATGGTCCTTAATACATTATATTAAGCTCCTTGTAAGATTAAATATTCATGTTCTACGGACTATTATATGTAAACGGGCAATAAACGATAC
AGCTCTATTTTGTTTCAAGGGTTAGTAGCAACTTCATGCTCTTAGGTCATGTCCAGCACGGTTATGGCACCTCCACCGACCTTCTACTTGGTATTATTCGTTTAATGGTCGCTG
GACATAGTCTTAACACTTCTATCACCTCTAAATTACCAATACCCAGTAAAAGATCAACAAAGGATGTAGGAAAATTTCCAATAAACCTTTGTCAAACGTAACAAACGTCACAAA
CAAACACGAAACAAACAAACGTTACTACTCGAATTATGAATCTTCATAAAACGTTGCTCACTACTCGAACTTCCATTCACCTTATCTAAATGTTTGACGTTTATTTTGTTTATT
TAATTTAATCTTTAACCCCACCCGCATCCATGAATCTGCCCCTCCCTACCCCATGATATCA(AGGTCCCCCAACCCAAGCTTGAGGGGCCTAGCTACCTAAGTCCCACCGTACA
ACCCCT)(AGGCCCCCCAACCTAAGCTTGAGGGGCCTAGCTACCTTAATCCCACCGTACAACTCCCT)(AGGCCCCCTAACCCAAGCTTGAGGGGCCTAGCTACCTAAGTCCCA
CCGTACAACCCCT)(AGGCCCCCTAACCCAAGCTTGAGGGGCCTAGCTACCTAAGTCCCACCGTACAACCCCT)(AGGCCCCCTAACCCAAGCTTGAGGGGCCTAGCTACCTTA
ATCCCACCGTACAACCCCT)(AGGCCCCCTAACCCAAGCTTGAGGGGCCTAGCTACCTAAGTCCCACCGTACAATCCCT)(AGGCCCCCCAACCTAAGCTTGAGGGGCCTAGCT
ACCTAAGTCCCACG)ACACACTACATGAGGGGCCCCATCAACCATTAATAGCCCCATACAGTGGACCCCCCTTACCCCCCAACGGCATAATATGAGCGAGCCTATGGGCTATGT

ATATAGTACATTATTATATGGTCCCTAGTACATTATATTAAGCTTCCTATAAGACTAAATGTTCATGTTCTATAGATTACTATATGTAAACGGGCAATAAACGATACAGCTCTA
TTTTGTTTCAAGGGTTAGTAGCAACTTCATGCTCTTAGGTCATGTCCAGCACTGCTCTAAAGATCAGTAGTAACTTCATGCTCTTAAGTCATACTCAGTACTTCTCCAAGGACT
GGTAGCAACTTCATGCTTCTAAGTCATATCCAGCACTGCTCTAAGGACTGGTAGCAGTTCCATGCTCCCAGGTCATACCAGCATAATCGGGTATTCCCAGCATGCTTCCTGGCG
TTCTCATGCTTGTATACAATGATTCGTATAATTAGACGGCAGGTAGAGTACCCCAATCCTCCCGCAGGGAACGGACGGCGCTCCATGCACACATGTCATATCTAGCCCACTCAA
CCGATTCATGGTCCGGTCCTTCCCTCGACTGGCGGTGCTGCATAGTCTGAGGACTACAATTGGTTGGTACACCATGGACTTTCATTTCACGTAGCGCTAGTTTCAAGTATCCGG
TTATCTATTGATTGGGCTTCTCACGAGAAATCCCCTACTCAACGTATGGAAGACGCACAGCTACTAGCTTCAAGGCCATTCTTTCCCCCTACACCCTGGCACTACTTGCACTTT
GGTACCTCTGGTTCCTCGGTCAGGGCCATGAGCTCCTTAATTGAGCTTCCTATTATCTTCAAAGTCATCACTTCTAGTCTGAGTACATTTTGCCTCTTAATCTCGGCCTCTTAT
GGTCTCTATAGAGCCTTGCTTCTCTTTTTTTCTGGTCCTTTCACCTGACACCTCCAGTGCTCACAGGCGCATACTATTTGTTGACATGTACATTATGCCCTTCGTCCTGTCTGT
GGTCCTCAGGAGCTAATTAATGATATGGCTTTAATGCGGGGCCGTCTCATTTTTACACTGATGCACTTTGTCTTACACTTGGTTATGGCACCTCCACCGACCTTCTACTTGGTA
TTATTCGTTTAATGGTCGCTGGACATAGTCTTAACACTTCTATCACCTCTAAATTACCAATACCCAGTAAAAGATCAACAAAGGATGTAGGAAAATTTCCAATAAACCTTTGTC
AAACGTAACAAACGTCACAAACAAACACGAAACAAACAAACGTTACTACTCGAATTATGAATCTTCATAAAACGTTGCTCACTACTCGAACTTCCATTCACCTTATCTAAATGT
TTGACGTTTATTTTGTTTATTTAATTTAATCTTTAACCCCACCCGCATCCATGAATCTGCCCCTCCCTACCCAATACCTACACTGCCCCAATAAGCATAAACCAAACAAACAAA
GCAGGTACCT 
 

B 
                     10        20        30        40        50                
            ....|....|....|....|....|....|....|....|....|....|....|.... 
Repeat 1st   AGGTCCCCCAACCCAAGCTTGAGGGGCCTAGCTACCTAAGTCCCACCGTACAAC-CCCT  
Repeat 2nd   ...C.........T.......................T.A........... ...T....   
Repeat 3nd   ...C....T.......................................... ...-....   
Repeat 4th   ...C....T.......................................... ...-....   
Repeat 5th   ...C....T............................T.A........... ...-....   
Repeat 6th   ...C....T.......................................... ..T-....   
Repeat 7th   ...C.........T................................-.--- -------- 

 
C 
                              10        20        30        40        50        60        70        80        90       100       110       120       130       140       150       160       170       180       190       200       210       220       230       240                                 
                     ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
N. chrysogaster CR2   ACA--------CACTACA--TGAGGGGCCCCATCAACCATTAATAGCCCCATACAGTGGACCCCCCTTACCCCCCAACGGCATAATATGAGCGAGCCTATGGGCTATGTATATAGTACATTATTATATGGTCCCTAGTACATTATATTAAGCTTCCTATAAGACTAAATGTTCATGTTCTATAGATTACTATATGTAAACGGGCAATAAACGATACAGCTCTATTTTGTTTCAAGGGTTA  
N. chrysogaster CR1   ...AAGGCCCC...C...GG..GA.....TT..T................. ..T......................................AG........ ...............................T..A................ C.T.G.....T.....A...........CG..C..T............... ....................................   
 
                             250       260       270       280       290       300       310       320       330       340       350       360       370       380       390       400       410       420       430       440       450       460       470       480                        
                     ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
N. chrysogaster CR2   GTAGCAACTTCATGCTCTTAGGTCATGTCCAGCACTGCTCTAAAGATCAGTAGTAACTTCATGCTCTTAAGTCATACTCAGTACTTCTCCAAGGACTGGTAGCAACTTCATGCTTCTAAGTCATATCCAGCACTGCTCTAAGGACTGGTAGCAGTTCCATGCTCCCAGGTCATACCAGCATAATCGGGTATTCCCAGCATGCTTCCTGGCGTTCTCATGCTTGTATACAATGATTCGTAT  
N. chrysogaster CR1   ...................................---------------- --------------------------------------------------- --------------------------------------------------- --------------------------------------------------- ------------------------------------   
 
                             490       500       510       520       530       540       550       560       570       580       590       600       610       620       630       640       650       660       670       680       690       700       710       720                        
                     ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
N. chrysogaster CR2   AATTAGACGGCAGGTAGAGTACCCCAATCCTCCCGCAGGGAACGGACGGCGCTCCATGCACACATGTCATATCTAGCCCACTCAACCGATTCATGGTCCGGTCCTTCCCTCGACTGGCGGTGCTGCATAGTCTGAGGACTACAATTGGTTGGTACACCATGGACTTTCATTTCACGTAGCGCTAGTTTCAAGTATCCGGTTATCTATTGATTGGGCTTCTCACGAGAAATCCCCTACTCA  
N. chrysogaster CR1   --------------------------------------------------- --------------------------------------------------- --------------------------------------------------- --------------------------------------------------- ------------------------------------   
 
                             730       740       750       760       770       780       790       800       810       820       830       840       850       860       870       880       890       900       910       920       930       940       950       960                        
                     ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
N. chrysogaster CR2   ACGTATGGAAGACGCACAGCTACTAGCTTCAAGGCCATTCTTTCCCCCTACACCCTGGCACTACTTGCACTTTGGTACCTCTGGTTCCTCGGTCAGGGCCATGAGCTCCTTAATTGAGCTTCCTATTATCTTCAAAGTCATCACTTCTAGTCTGAGTACATTTTGCCTCTTAATCTCGGCCTCTTATGGTCTCTATAGAGCCTTGCTTCTCTTTTTTTCTGGTCCTTTCACCTGACACCT  
N. chrysogaster CR1   --------------------------------------------------- --------------------------------------------------- --------------------------------------------------- --------------------------------------------------- ------------------------------------   
 
                             970       980       990       1000      1010      1020      1030      1040      1050      1060      1070      1080      1090      1100      1110      1120      1130      1140      1150      1160      1170      1180      1190      1200                       
                     ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
N. chrysogaster CR2   CCAGTGCTCACAGGCGCATACTATTTGTTGACATGTACATTATGCCCTTCGTCCTGTCTGTGGTCCTCAGGAGCTAATTAATGATATGGCTTTAATGCGGGGCCGTCTCATTTTTACACTGATGCACTTTGTCTTACACTTGGTTATGGCACCTCCACCGACCTTCTACTTGGTATTATTCGTTTAATGGTCGCTGGACATAGTCTTAACACTTCTATCACCTCTAAATTACCAATACCC  
N. chrysogaster CR1   --------------------------------------------------- --------------------------------------------------- ---------------------------------------............ ................................................... ....................................   
 
                             1210      1220      1230      1240      1250      1260      1270      1280      1290      1300      1310      1320      1330      1340      1350      1360      1370      1380      1390      1400      1410      1420      1430      1440                       
                     ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
N. chrysogaster CR2   AGTAAAAGATCAACAAAGGATGTAGGAAAATTTCCAATAAACCTTTGTCAAACGTAACAAACGTCACAAACAAACACGAAACAAACAAACGTTACTACTCGAATTATGAATCTTCATAAAACGTTGCTCACTACTCGAACTTCCATTCACCTTATCTAAATGTTTGACGTTTATTTTGTTTATTTAATTTAATCTTTAACCCCACCCGCATCCATGAATCTGCCCCTCCCTACCCAATAC  
N. chrysogaster CR1   ................................................... ................................................... ................................................... ................................................... ...............................C..--   
 
                             1450      1460      1470      1480         
                     ....|....|....|....|....|....|....|....|....|.. 
N. chrysogaster CR2   CTACACTGCCCCAATAAGCATAAACCAAACAAACAAAGCAGGTACCT  
N. chrysogaster CR1   ---------------------------------------- . A. . T. A  

 
 

Figure S4. Reannotated control region (CR) of Neophema chrysogaster. (A) The mitochondrial sequence 
originally annotated as control region (JX133087.1; positions 10,155 - 12,658). Two control regions are 
marked in red fonts and the cytb pseudogene in yellow. Its 7 repeats are in brackets. (B) Comparison of 
seven repeats included in the cytb pseudogene. Dots in the 2nd to 7th repeats indicate residues identical with 
the first repeat (1st). (C) The alignment of two newly identified control regions. Dots indicate residues 
identical in the compared sequences. 

 



Nymphicinae

Nestoridae

Strigopidae
Strigopoidea

Cacatuoidea

Psittacoidea
Psittacinae

Loriinae

Platycercinae

Agapornithinae
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Arinae
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Psittaculidae

Psittrichasidae

Cacatuidae

Psittrichasinae

Coracopseinae

Ara glaucogularis

Ara ararauna

Ara severus

Ara militaris

Ara ambiguus

Ara macao

Primolius maracana

Primolius auricollis

Primolius couloni

Orthopsittaca manilatus

Aratinga auricapillus

Aratinga jandaya

Aratinga solstitialis

Aratinga nenday

Aratinga weddellii

Cyanopsitta spixii

Thectocercus acuticaudatus

Diopsittaca nobilis

Guaruba guarouba

Leptosittaca branickii

Anodorhynchus hyacinthinus

Anodorhynchus leari

Cyanoliseus patagonus

Enicognathus leptorhynchus

Psittacara rubritorquis

Psittacara holochlorus

Psittacara brevipes

Psittacara finschi

Psittacara chloropterus

Psittacara euops

Psittacara mitratus

Psittacara wagleri

Psittacara leucophthalmus

Pyrrhura perlata

Pyrrhura frontalis

Pyrrhura albipectus

Pyrrhura hoffmanni

Pyrrhura rupicola

Pyrrhura picta

Pyrrhura leucotis

Eupsittula cactorum

Eupsittula pertinax

Eupsittula aurea

Eupsittula nana

Eupsittula canicularis

Rhynchopsitta terrisi

Rhynchopsitta pachyrhyncha

Pionites leucogaster

Pionites melanocephalus

Deroptyus accipitrinus

Forpus coelestis

Forpus xanthops

Forpus conspicillatus

Forpus passerinus

Forpus xanthopterygius crassirostris

Forpus cyanopygius

Forpus modestus sclateris

Bolborhynchus lineola

Nannopsittaca dachilleae

Nannopsittaca panychlora

Psilopsiagon aymara

Touit purpuratus

Touit batavicus

Amazona auropalliata

Amazona oratrix

Amazona tresmariae

Amazona barbadensis

Amazona ochrocephala ochrocephala

Amazona aestiva

Amazona farinosa

Amazona autumnalis

Amazona viridigenalis

Amazona amazonica

Amazona festiva

Amazona ventralis

Amazona albifrons

Pionus chalcopterus

Pionus senilis

Pionus tumultuosus

Pionus seniloides

Pionus menstruus

Pionus fuscus

Pionus maximiliani

Pionus sordidus

Alipiopsitta xanthops

Graydidascalus brachyurus

Pyrilia aurantiocephala

Pyrilia vulturina

Pyrilia caica

Pyrilia barrabandi

Pyrilia pyrilia

Pyrilia pulchra

Pyrilia haematotis

Hapalopsittaca pyrrhops

Hapalopsittaca amazonina

Hapalopsittaca fuertesi

Hapalopsittaca melanotis

Triclaria malachitacea

Pionopsitta pileata

Brotogeris versicolurus

Brotogeris chiriri

Brotogeris sanctithomae

Brotogeris tirica

Brotogeris pyrrhoptera

Brotogeris jugularis

Brotogeris chrysoptera

Brotogeris cyanoptera

Myiopsitta monachus

Psittacus erithacus

Poicephalus gulielmi

Trichoglossus rubritorquis

Trichoglossus haematodus

Trichoglossus chlorolepidotus

Psitteuteles iris

Trichoglossus ornatus

Trichoglossus johnstoniae

Glossopsitta concinna

Eos squamata

Eos reticulata

Eos histrio

Eos cyanogenia

Eos bornea

Chalcopsitta atra

Chalcopsitta scintillata

Chalcopsitta duivenbodei

Pseudeos cardinalis

Pseudeos fuscata

Psitteuteles versicolor

Psitteuteles goldiei

Lorius chlorocercus

Lorius albidinucha

Lorius lory

Lorius hypoinochrous

Lorius garrulus

Poicephalus robustus (?)

Lorius domicella

Parvipsitta porphyrocephala

Parvipsitta pusilla

Neopsittacus pullicauda

Neopsittacus musschenbroekii

Oreopsittacus arfaki

Vini peruviana

Vini australis

Phigys solitarius

Charmosyna meeki

Charmosyna pulchella

Charmosyna papou

Charmosyna multistriata

Charmosyna placentis

Cyclopsitta diophthalma

Psittaculirostris edwardsii

Melopsittacus undulatus

Psephotellus chrysopterygius

Psephotellus pulcherrimus

Psephotellus dissimilis

Purpureicephalus spurius

Psephotellus varius

Barnardius zonarius

Psephotus haematonotus

Platycercus adscitus

Platycercus eximius

Platycercus venustus

Platycercus icterotis

Platycercus elegans

Platycercus caledonicus

Northiella haematogaster

Cyanoramphus auriceps

Cyanoramphus novaezelandiae

Eunymphicus cornutus

Eunymphicus uvaeensis

Prosopeia tabuensis

Lathamus discolor

Agapornis roseicollis

Agapornis canus

Loriculus vernalis

Loriculus galgulus

Loriculus philippensis

Bolbopsittacus lunulatus

Psittacella brehmii

Psittacella picta

Tanygnathus lucionensis

Tanygnathus megalorynchos

Psittacula alexandri

Psittacula eupatria

Psittacula krameri

Psittacula columboides

Psittinus cyanurus

Geoffroyus heteroclitus

Psittacula cyanocephala
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Figure S5. Phylogenetic tree (cladogram) obtained in IQ-Tree based on ND2 sequences. The

values at nodes, in the order shown, indicate SH-aLRT (SH) and non-parametric bootstrap

(BP) percentages calculated in IQ-Tree as well as posterior probabilities found in MrBayes

(MB) and PhyloBayes (PB). The posterior probabilities < 0.5 and the percentages < 50% were

omitted or indicated by a dash “-“.



Figure S6. Phylogenetic tree (phylogram) obtained in IQ-Tree based on ND2 sequences. The1

values at nodes, in the order shown, indicate SH-aLRT (SH) and non-parametric bootstrap2

(BP) percentages.3

0.05

Figure S7. Phylogenetic tree (phylogram) obtained in MrBayes based on ND2 sequences. The1

values at nodes indicate posterior probabilities.2
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Figure S8. Phylogenetic tree (phylogram) obtained in PhyloBayes based on ND2 sequences.1

The values at nodes indicate posterior probabilities.2

0.1

Figure S10. Phylogenetic tree (phylogram) obtained in IQ-Tree based on 37 mitochondrial1

genes. The values at nodes, in the order shown, indicate SH-aLRT (SH) and non-parametric2

bootstrap (BP) percentages.3
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Figure S11. Phylogenetic tree (phylogram) obtained in MrBayes based on 37 mitochondrial1

genes. The values at nodes indicate posterior probabilities.2
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Figure S12. Phylogenetic tree (phylogram) obtained in PhyloBayes based on 371

mitochondrial genes. The values at nodes indicate posterior probabilities.2

0.1
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Figure S9. Phylogenetic tree (cladogram) obtained in IQ-Tree based on 37 mitochondrial1

genes. The values at nodes, in the order shown, indicate SH-aLRT (SH) and non-parametric2

bootstrap (BP) percentages calculated in IQ-TREE as well as posterior probabilities found in3

MrBayes (MB) and PhyloBayes (PB). The posterior probabilities < 0.5 and the percentages <4

50% were omitted or indicated by a dash “-“.5
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Ara ararauna
Ara severus
Ara militaris
Ara ambiguus
Ara macao
Primolius maracana
Primolius auricollis
Primolius couloni
Orthopsittaca manilatus
Aratinga auricapillus
Aratinga jandaya
Aratinga solstitialis
Aratinga nenday
Aratinga weddellii
Cyanopsitta spixii
Thectocercus acuticaudatus
Diopsittaca nobilis
Guaruba guarouba
Leptosittaca branickii
Anodorhynchus hyacinthinus
Anodorhynchus leari
Cyanoliseus patagonus
Enicognathus leptorhynchus
Psittacara rubritorquis
Psittacara holochlorus
Psittacara brevipes
Psittacara finschi
Psittacara chloropterus
Psittacara euops
Psittacara mitratus
Psittacara wagleri
Psittacara leucophthalmus
Pyrrhura perlata
Pyrrhura frontalis
Pyrrhura albipectus
Pyrrhura hoffmanni
Pyrrhura rupicola
Pyrrhura picta
Pyrrhura leucotis
Eupsittula cactorum
Eupsittula pertinax
Eupsittula aurea
Eupsittula nana
Eupsittula canicularis
Rhynchopsitta terrisi
Rhynchopsitta pachyrhyncha
Pionites leucogaster
Pionites melanocephalus
Deroptyus accipitrinus
Forpus coelestis
Forpus xanthops
Forpus conspicillatus
Forpus passerinus
Forpus xanthopterygius crassirostris
Forpus cyanopygius
Forpus modestus
Bolborhynchus lineola
Nannopsittaca dachilleae
Nannopsittaca panychlora
Psilopsiagon aymara
Touit purpuratus
Touit batavicus
Amazona auropalliata
Amazona oratrix
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Pyrilia caica
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Pyrilia pyrilia
Pyrilia pulchra
Pyrilia haematotis
Hapalopsittaca pyrrhops
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Hapalopsittaca fuertesi
Hapalopsittaca melanotis
Triclaria malachitacea
Pionopsitta pileata
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Brotogeris sanctithomae
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Figure S13. Maximum likelihood reconstruction of ancestral states and mapping of1

mitogenomic duplications onto the ND2 phylogenetic tree of parrots with known and2

unknown duplication states. The area of colours at nodes corresponds to the probability of the3

given state, single or duplicated region. The probability value for a more probable state was4

given.5
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Calyptorhynchus lathami
Nestor notabilis Nestoridae
Strigops habroptila Strigopidae

Figure S14. Maximum parsimony reconstruction of ancestral states and mapping of1

mitogenomic duplications onto the ND2 phylogenetic tree of parrots with known and2

unknown duplication states. Two-coloured branches correspond to the equal probability of3

two states, single or duplicated region.4

Cacatuoidea

Psittacoidea

Psittacinae

Loriinae

Platycercinae

Agapornithinae

Agapornithinae

Psittacellinae

Psittaculinae

Platycercinae

Cacatuinae

Calyptorhynchinae

Arinae

Psittacidae

Psittaculidae

Psittrichasidae

Cacatuidae

Strigopoidea

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0.964
0.999

0.999

1

0.964

1
1

1
1

1

0.998

0.999

0.967

0.964

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0.999

0.999

0.999

0.996

0.996

0.999
0.967

0.888

1

1

1

1

1

1

1

1

1

1

1

1

0.999

0.508

1

1

1

0.999
0.967

1

1

1
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0.9990.998

0.999

0.981

0.997

0.509

0.997

0.964

1

1

0.999

0.966

1

1

1

0.997

0.947

0.980

0.963

0.917

1

1

0.999

0.967

0.888

0.917

0 (single)

1 (duplicated)

Ara glaucogularis
Ara ararauna
Ara severus
Ara militaris
Ara macao
Primolius maracana
Primolius couloni
Orthopsittaca manilatus
Aratinga solstitialis
Aratinga nenday
Cyanopsitta spixii
Thectocercus acuticaudatus
Diopsittaca nobilis
Guaruba guarouba
Leptosittaca branickii
Anodorhynchus hyacinthinus
Cyanoliseus patagonus
Enicognathus leptorhynchus
Psittacara rubritorquis
Psittacara brevipes
Psittacara finschi
Psittacara mitratus
Psittacara leucophthalmus
Pyrrhura albipectus
Pyrrhura hoffmanni
Pyrrhura rupicola
Pyrrhura picta
Eupsittula pertinax
Eupsittula canicularis
Rhynchopsitta terrisi
Rhynchopsitta pachyrhyncha
Pionites melanocephalus
Deroptyus accipitrinus
Forpus passerinus
Forpus modestus
Bolborhynchus lineola
Nannopsittaca panychlora
Psilopsiagon aymara
Touit purpuratus
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Amazona ochrocephala ochrocephala
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Coracopsis vasa Coracopseinae
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Cacatua sanguinea
Cacatua goffiniana
Cacatua haematuropygia
Cacatua galerita
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Calyptorhynchus baudinii
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Nestor notabilis Nestoridae Strigopoidea
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Primolius maracana
Primolius auricollis
Primolius couloni
Orthopsittaca manilatus
Aratinga auricapillus
Aratinga jandaya
Aratinga solstitialis
Aratinga nenday
Aratinga weddellii
Cyanopsitta spixii
Thectocercus acuticaudatus
Diopsittaca nobilis
Guaruba guarouba
Leptosittaca branickii
Anodorhynchus hyacinthinus
Anodorhynchus leari
Cyanoliseus patagonus
Enicognathus leptorhynchus
Psittacara rubritorquis
Psittacara holochlorus
Psittacara brevipes
Psittacara finschi
Psittacara chloropterus
Psittacara euops
Psittacara mitratus
Psittacara wagleri
Psittacara leucophthalmus
Pyrrhura perlata
Pyrrhura frontalis
Pyrrhura albipectus
Pyrrhura hoffmanni
Pyrrhura rupicola
Pyrrhura picta
Pyrrhura leucotis
Eupsittula cactorum
Eupsittula pertinax
Eupsittula aurea
Eupsittula nana
Eupsittula canicularis
Rhynchopsitta terrisi
Rhynchopsitta pachyrhyncha
Pionites leucogaster
Pionites melanocephalus
Deroptyus accipitrinus
Forpus coelestis
Forpus xanthops
Forpus conspicillatus
Forpus passerinus
Forpus xanthopterygius crassirostris
Forpus cyanopygius
Forpus modestus
Bolborhynchus lineola
Nannopsittaca dachilleae
Nannopsittaca panychlora
Psilopsiagon aymara
Touit purpuratus
Touit batavicus
Amazona auropalliata
Amazona oratrix
Amazona tresmariae
Amazona barbadensis
Amazona ochrocephala ochrocephala
Amazona aestiva
Amazona farinosa
Amazona autumnalis
Amazona viridigenalis
Amazona amazonica
Amazona festiva
Amazona ventralis
Amazona albifrons
Pionus chalcopterus
Pionus senilis
Pionus tumultuosus
Pionus seniloides
Pionus menstruus
Pionus fuscus
Pionus maximiliani
Pionus sordidus
Alipiopsitta xanthops
Graydidascalus brachyurus
Pyrilia aurantiocephala
Pyrilia vulturina
Pyrilia caica
Pyrilia barrabandi
Pyrilia pyrilia
Pyrilia pulchra
Pyrilia haematotis
Hapalopsittaca pyrrhops
Hapalopsittaca amazonina
Hapalopsittaca fuertesi
Hapalopsittaca melanotis
Triclaria malachitacea
Pionopsitta pileata
Brotogeris versicolurus
Brotogeris chiriri
Brotogeris sanctithomae
Brotogeris tirica
Brotogeris pyrrhoptera
Brotogeris jugularis
Brotogeris chrysoptera
Brotogeris cyanoptera
Myiopsitta monachus
Psittacus erithacus
Poicephalus gulielmi
Trichoglossus rubritorquis
Trichoglossus haematodus
Trichoglossus chlorolepidotus
Psitteuteles iris
Trichoglossus ornatus
Trichoglossus johnstoniae
Glossopsitta concinna
Eos squamata
Eos reticulata
Eos histrio
Eos cyanogenia
Eos bornea
Chalcopsitta atra
Chalcopsitta scintillata
Chalcopsitta duivenbodei
Pseudeos cardinalis
Pseudeos fuscata
Psitteuteles versicolor
Psitteuteles goldiei
Lorius chlorocercus
Lorius albidinucha
Lorius lory
Lorius hypoinochrous
Lorius garrulus
Lorius domicella
Parvipsitta porphyrocephala
Parvipsitta pusilla
Neopsittacus pullicauda
Neopsittacus musschenbroekii
Oreopsittacus arfaki
Vini peruviana
Vini australis
Phigys solitarius
Charmosyna meeki
Charmosyna pulchella
Charmosyna papou
Charmosyna multistriata
Charmosyna placentis
Cyclopsitta diophthalma
Psittaculirostris edwardsii
Melopsittacus undulatus
Psephotellus chrysopterygius
Psephotellus pulcherrimus
Psephotellus dissimilis
Purpureicephalus spurius
Psephotellus varius
Barnardius zonarius
Psephotus haematonotus
Platycercus adscitus
Platycercus eximius
Platycercus venustus
Platycercus icterotis
Platycercus elegans
Platycercus caledonicus
Northiella haematogaster
Cyanoramphus auriceps
Cyanoramphus novaezelandiae
Eunymphicus cornutus
Eunymphicus uvaeensis
Prosopeia tabuensis
Lathamus discolor
Agapornis roseicollis
Agapornis canus
Loriculus vernalis
Loriculus galgulus
Loriculus philippensis
Bolbopsittacus lunulatus
Psittacella brehmii
Psittacella picta
Tanygnathus lucionensis
Tanygnathus megalorynchos
Psittacula alexandri
Psittacula eupatria
Psittacula krameri
Psittacula columboides
Psittinus cyanurus
Geoffroyus heteroclitus
Psittacula cyanocephala
Psittacula roseata
Eclectus roratus
Prioniturus luconensis
Prioniturus verticalis
Prioniturus discurus
Prioniturus flavicans
Prioniturus montanus
Prioniturus waterstradti
Prioniturus platenae
Prioniturus mindorensis
Prioniturus platurus
Prioniturus mada
Alisterus amboinensis
Polytelis alexandrae
Aprosmictus erythropterus
Polytelis anthopeplus
Micropsitta pusio
Micropsitta keiensis
Micropsitta finschii
Neophema chrysostoma
Neophema elegans
Neophema chrysogaster
Neophema pulchella
Neophema splendida
Neopsephotus bourkii
Pezoporus flaviventris
Pezoporus wallicus
Pezoporus occidentalis
Coracopsis vasa Coracopseinae
Psittrichas fulgidus Psittrichasinae
Cacatua pastinator
Cacatua sanguinea
Cacatua goffiniana
Cacatua haematuropygia
Cacatua galerita
Cacatua sulphurea
Cacatua alba
Cacatua moluccensis
Lophochroa leadbeateri
Eolophus roseicapilla
Callocephalon fimbriatum
Probosciger aterrimus
Nymphicus hollandicus Nymphicinae
Calyptorhynchus latirostris
Calyptorhynchus baudinii
Calyptorhynchus funereus
Calyptorhynchus banksii
Calyptorhynchus lathami
Nestor notabilis Nestoridae
Strigops habroptila Strigopidae

Figure S13. Maximum likelihood reconstruction of ancestral states and mapping of1

mitogenomic duplications onto the ND2 phylogenetic tree of parrots with known and2

unknown duplication states. The area of colours at nodes corresponds to the probability of the3

given state, single or duplicated region. The probability value for a more probable state was4

given.5

Strigopoidea

0 (single)

1 (duplicated)

? (uknown)

Ara glaucogularis
Ara ararauna
Ara severus
Ara militaris
Ara ambiguus
Ara macao
Primolius maracana
Primolius auricollis
Primolius couloni
Orthopsittaca manilatus
Aratinga auricapillus
Aratinga jandaya
Aratinga solstitialis
Aratinga nenday
Aratinga weddellii
Cyanopsitta spixii
Thectocercus acuticaudatus
Diopsittaca nobilis
Guaruba guarouba
Leptosittaca branickii
Anodorhynchus hyacinthinus
Anodorhynchus leari
Cyanoliseus patagonus
Enicognathus leptorhynchus
Psittacara rubritorquis
Psittacara holochlorus
Psittacara brevipes
Psittacara finschi
Psittacara chloropterus
Psittacara euops
Psittacara mitratus
Psittacara wagleri
Psittacara leucophthalmus
Pyrrhura perlata
Pyrrhura frontalis
Pyrrhura albipectus
Pyrrhura hoffmanni
Pyrrhura rupicola
Pyrrhura picta
Pyrrhura leucotis
Eupsittula cactorum
Eupsittula pertinax
Eupsittula aurea
Eupsittula nana
Eupsittula canicularis
Rhynchopsitta terrisi
Rhynchopsitta pachyrhyncha
Pionites leucogaster
Pionites melanocephalus
Deroptyus accipitrinus
Forpus coelestis
Forpus xanthops
Forpus conspicillatus
Forpus passerinus
Forpus xanthopterygius crassirostris
Forpus cyanopygius
Forpus modestus
Bolborhynchus lineola
Nannopsittaca dachilleae
Nannopsittaca panychlora
Psilopsiagon aymara
Touit purpuratus
Touit batavicus
Amazona auropalliata
Amazona oratrix
Amazona tresmariae
Amazona barbadensis
Amazona ochrocephala ochrocephala
Amazona aestiva
Amazona farinosa
Amazona autumnalis
Amazona viridigenalis
Amazona amazonica
Amazona festiva
Amazona ventralis
Amazona albifrons
Pionus chalcopterus
Pionus senilis
Pionus tumultuosus
Pionus seniloides
Pionus menstruus
Pionus fuscus
Pionus maximiliani
Pionus sordidus
Alipiopsitta xanthops
Graydidascalus brachyurus
Pyrilia aurantiocephala
Pyrilia vulturina
Pyrilia caica
Pyrilia barrabandi
Pyrilia pyrilia
Pyrilia pulchra
Pyrilia haematotis
Hapalopsittaca pyrrhops
Hapalopsittaca amazonina
Hapalopsittaca fuertesi
Hapalopsittaca melanotis
Triclaria malachitacea
Pionopsitta pileata
Brotogeris versicolurus
Brotogeris chiriri
Brotogeris sanctithomae
Brotogeris tirica
Brotogeris pyrrhoptera
Brotogeris jugularis
Brotogeris chrysoptera
Brotogeris cyanoptera
Myiopsitta monachus
Psittacus erithacus
Poicephalus gulielmi
Trichoglossus rubritorquis
Trichoglossus haematodus
Trichoglossus chlorolepidotus
Psitteuteles iris
Trichoglossus ornatus
Trichoglossus johnstoniae
Glossopsitta concinna
Eos squamata
Eos reticulata
Eos histrio
Eos cyanogenia
Eos bornea
Chalcopsitta atra
Chalcopsitta scintillata
Chalcopsitta duivenbodei
Pseudeos cardinalis
Pseudeos fuscata
Psitteuteles versicolor
Psitteuteles goldiei
Lorius chlorocercus
Lorius albidinucha
Lorius lory
Lorius hypoinochrous
Lorius garrulus
Lorius domicella
Parvipsitta porphyrocephala
Parvipsitta pusilla
Neopsittacus pullicauda
Neopsittacus musschenbroekii
Oreopsittacus arfaki
Vini peruviana
Vini australis
Phigys solitarius
Charmosyna meeki
Charmosyna pulchella
Charmosyna papou
Charmosyna multistriata
Charmosyna placentis
Cyclopsitta diophthalma
Psittaculirostris edwardsii
Melopsittacus undulatus
Psephotellus chrysopterygius
Psephotellus pulcherrimus
Psephotellus dissimilis
Purpureicephalus spurius
Psephotellus varius
Barnardius zonarius
Psephotus haematonotus
Platycercus adscitus
Platycercus eximius
Platycercus venustus
Platycercus icterotis
Platycercus elegans
Platycercus caledonicus
Northiella haematogaster
Cyanoramphus auriceps
Cyanoramphus novaezelandiae
Eunymphicus cornutus
Eunymphicus uvaeensis
Prosopeia tabuensis
Lathamus discolor
Agapornis roseicollis
Agapornis canus
Loriculus vernalis
Loriculus galgulus
Loriculus philippensis
Bolbopsittacus lunulatus
Psittacella brehmii
Psittacella picta
Tanygnathus lucionensis
Tanygnathus megalorynchos
Psittacula alexandri
Psittacula eupatria
Psittacula krameri
Psittacula columboides
Psittinus cyanurus
Geoffroyus heteroclitus
Psittacula cyanocephala
Psittacula roseata
Eclectus roratus
Prioniturus luconensis
Prioniturus verticalis
Prioniturus discurus
Prioniturus flavicans
Prioniturus montanus
Prioniturus waterstradti
Prioniturus platenae
Prioniturus mindorensis
Prioniturus platurus
Prioniturus mada
Alisterus amboinensis
Polytelis alexandrae
Aprosmictus erythropterus
Polytelis anthopeplus
Micropsitta pusio
Micropsitta keiensis
Micropsitta finschii
Neophema chrysostoma
Neophema elegans
Neophema chrysogaster
Neophema pulchella
Neophema splendida
Neopsephotus bourkii
Pezoporus flaviventris
Pezoporus wallicus
Pezoporus occidentalis
Coracopsis vasa Coracopseinae
Psittrichas fulgidus Psittrichasinae
Cacatua pastinator
Cacatua sanguinea
Cacatua goffiniana
Cacatua haematuropygia
Cacatua galerita
Cacatua sulphurea
Cacatua alba
Cacatua moluccensis
Lophochroa leadbeateri
Eolophus roseicapilla
Callocephalon fimbriatum
Probosciger aterrimus
Nymphicus hollandicus Nymphicinae
Calyptorhynchus latirostris
Calyptorhynchus baudinii
Calyptorhynchus funereus
Calyptorhynchus banksii
Calyptorhynchus lathami
Nestor notabilis Nestoridae
Strigops habroptila Strigopidae

Figure S14. Maximum parsimony reconstruction of ancestral states and mapping of1

mitogenomic duplications onto the ND2 phylogenetic tree of parrots with known and2

unknown duplication states. Two-coloured branches correspond to the equal probability of3

two states, single or duplicated region.4

Cacatuoidea

Psittacoidea

Psittacinae

Loriinae

Platycercinae

Agapornithinae

Agapornithinae

Psittacellinae

Psittaculinae

Platycercinae

Cacatuinae

Calyptorhynchinae

Arinae

Psittacidae

Psittaculidae

Psittrichasidae

Cacatuidae

Strigopoidea

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0.964
0.999

0.999

1

0.964

1
1

1
1

1

0.998

0.999

0.967

0.964

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0.999

0.999

0.999

0.996

0.996

0.999
0.967

0.888

1

1

1

1

1

1

1

1

1

1

1

1

0.999

0.508

1

1

1

0.999
0.967

1

1

1
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0.9990.998

0.999

0.981

0.997

0.509

0.997

0.964

1

1

0.999

0.966

1

1

1

0.997

0.947

0.980

0.963

0.917

1

1

0.999

0.967

0.888

0.917

0 (single)

1 (duplicated)

Ara glaucogularis
Ara ararauna
Ara severus
Ara militaris
Ara macao
Primolius maracana
Primolius couloni
Orthopsittaca manilatus
Aratinga solstitialis
Aratinga nenday
Cyanopsitta spixii
Thectocercus acuticaudatus
Diopsittaca nobilis
Guaruba guarouba
Leptosittaca branickii
Anodorhynchus hyacinthinus
Cyanoliseus patagonus
Enicognathus leptorhynchus
Psittacara rubritorquis
Psittacara brevipes
Psittacara finschi
Psittacara mitratus
Psittacara leucophthalmus
Pyrrhura albipectus
Pyrrhura hoffmanni
Pyrrhura rupicola
Pyrrhura picta
Eupsittula pertinax
Eupsittula canicularis
Rhynchopsitta terrisi
Rhynchopsitta pachyrhyncha
Pionites melanocephalus
Deroptyus accipitrinus
Forpus passerinus
Forpus modestus
Bolborhynchus lineola
Nannopsittaca panychlora
Psilopsiagon aymara
Touit purpuratus
Touit batavicus
Amazona auropalliata
Amazona oratrix
Amazona barbadensis
Amazona ochrocephala ochrocephala
Amazona aestiva
Amazona farinosa
Amazona viridigenalis
Amazona ventralis
Amazona albifrons
Pionus chalcopterus
Pionus menstruus
Graydidascalus brachyurus
Pyrilia vulturina
Pyrilia caica
Hapalopsittaca pyrrhops
Triclaria malachitacea
Brotogeris jugularis
Brotogeris chrysoptera
Brotogeris cyanoptera
Myiopsitta monachus
Psittacus erithacus
Poicephalus gulielmi
Trichoglossus haematodus
Trichoglossus chlorolepidotus
Eos reticulata
Eos histrio
Chalcopsitta duivenbodei
Pseudeos cardinalis
Pseudeos fuscata
Psitteuteles goldiei
Lorius albidinucha
Lorius lory
Parvipsitta porphyrocephala
Neopsittacus musschenbroekii
Vini peruviana
Vini australis
Phigys solitarius
Charmosyna papou
Charmosyna placentis
Cyclopsitta diophthalma
Psittaculirostris edwardsii
Melopsittacus undulatus
Psephotellus chrysopterygius
Psephotellus pulcherrimus
Purpureicephalus spurius
Psephotellus varius
Barnardius zonarius
Platycercus adscitus
Platycercus elegans
Northiella haematogaster
Cyanoramphus auriceps
Cyanoramphus novaezelandiae
Eunymphicus cornutus
Prosopeia tabuensis
Lathamus discolor
Agapornis roseicollis
Agapornis canus
Loriculus vernalis
Loriculus galgulus
Loriculus philippensis
Bolbopsittacus lunulatus
Psittacella brehmii Psittacellinae
Tanygnathus lucionensis
Psittacula krameri
Psittacula columboides
Psittinus cyanurus
Geoffroyus heteroclitus
Psittacula roseata
Eclectus roratus
Prioniturus luconensis
Prioniturus montanus
Alisterus amboinensis
Polytelis alexandrae
Micropsitta pusio
Micropsitta finschii
Neophema elegans
Neophema chrysogaster
Neophema pulchella
Neopsephotus bourkii
Pezoporus wallicus
Coracopsis vasa Coracopseinae
Psittrichas fulgidus Psittrichasinae
Cacatua pastinator
Cacatua sanguinea
Cacatua goffiniana
Cacatua haematuropygia
Cacatua galerita
Cacatua sulphurea
Cacatua alba
Cacatua moluccensis
Lophochroa leadbeateri
Eolophus roseicapilla
Callocephalon fimbriatum
Probosciger aterrimus
Nymphicus hollandicus Nymphicinae
Calyptorhynchus latirostris
Calyptorhynchus baudinii
Calyptorhynchus funereus
Calyptorhynchus banksii
Calyptorhynchus lathami
Nestor notabilis Nestoridae Strigopoidea




