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T®eoo GA20oxidase2-genomic DNA 2
1 2 58 8 o O el N 21 1 T R R
18 20 30 48 58 68 78 80 8 166
TCTCCCETGT TACARATACC CCACCCTCCT GCCCAGACAG CTCGCCCTGC ACACACACAC ACACTCACAC TCACACACGC TCTCARCTCA CTCCCBCTCA 0

118 120 130 140 150 160 170 180 190 200
ACACAGCGCT CACTTCTCAT CTCCAATCTC ATGGTGGCCG AGCACCCCAC GCCACCACAG CCGCACCAAC CACCGCCCAT GGRCTCCACC GCCGGCTCTG

218 220 238 240 258 260 278 280 298 300
GCATTGCCGC CCCGGCGGCG GCGGCGGTGT GCGACCTGAG GATGGAGCCC AAGATCCCGG AGCCATTCGT GTGGCCGAAC GGCGACGCGA GGCCGGCGTC

318 320 330 340 350 360 378 380 398 4008
GGCGGCGGAG CTGGACATGC CCGTGGTCGA COTGGGCGTG CTCCGCGACG GCGACGCCGA GGGGCTGCGC CGCGCCGCGG CGCAGGTGGC CGCCGLGTGC

418 4260 438 440 458 460 478 480 498 566
GCCACGCACG GGTTCTTCCA GGTGTCCGAG CACGGCGTCG ACGCCGCTCT GGCGCGCGCC GCGCTCGACG GCGCCAGCGA CTTCTTCCGC CTCCCGCTCG

518 520 536 540 5560 5668 5780 580 596 6500
CCGAGAAGCG CCGCGCGCGC CGCGTCCCGG GCACCGTGTC CGGCTACACC AGCGCCCACG CCGACCGCTT CGCCTCCARG CTCCCATGGA AGGRGACCCT

610 0 630 640 650 660 670 630 690 760
CTCCTTCGGC TTCCACGACC GCGCCGCCGC CCCCGTCGTC GCCGACTACT TCTCCAGCAC CCTCGGCCCC GACTTCGCGC CAATGGGGTA ATTAARRRCGA = : i E

718 720 730 740 750 760 778 780 790 300 — = N
TGGETGGACGA CATTGCATTT CRAATTCARA ACARATTCAR AACACACCGA CCGAGATTAT GCTGARTTCA ARCGCGTTTG TGCGCGCAGG AGGGTGTACT m ICN a 111IZC 05

{EigExt

218 3268 230 348 850 260 @

AGAAGTACTG CGAGGAGATG ARGGAGCTGT CGCTGACGAT CATGGAACTC CTGGAGCTGA GCCTGGGCGT GGAGCGAGGC TACTACAGGG AGTTCTTCGC E e
a1 21 30 Q40 Q56 Q68 a7 Q98 1008 \

GGACAGCAGC TCAATCATGC GGTGCARCTA CTACCCGCCA TGCCCGGAGC CGGAGCGGAC GCTCGGCACG GGCCCGCACT GCGACCCCAC CGCCCTCACC D

0
=
0

1018 1028 1838 1848 1858 1068 1878 1088 1898 1108
ATCCTCCTCC AGGACGACGT CGGCGGCCTC GAGGTCCTCG TCGACGGCGA ATGGCGCCCC GTCAGCCCCG TCCCCGGCGC CATGGTCATC ARCATCGGCG
1118 1128 1138 1148 1158 1168 1178 1188 il 1268
RACACCTTCAT GGTARACCAT CTCCTATTCT CCTCTCCTCT GTTCTCCTCT GCTTCGAAGC ARCAGRACAR GTARTTCARG CTTTTTTTTC TCTCTCGCGC
1218 1220 1238 1240 1250 1268 1278 1286 1298 1308
GARATTGACG AGARRRATAR GATCGTGGTA GGGGCGGGGC TTTCAGCTGA ARGCGGGAAG ARACCGACCT GACGTGATTT CTCTGTTCCA ATCACARACA \\ — -~ \\ — \\ QE — ~
1318 1320 1330 340 1350 a 1370 1390 1408 \ \\ \ \ ;
ATGGAATGCC CCACTCCTCC ATGTGTTATG ATTTATCTCA CATCTTATAG TTAATAGGAG TARGTAACAR GCTACTT TCATATTATA GTTCGTTTGA ; ; [ ]
1418 1420 1438 1440 1458 1468 1470 1480 1498 1508
TTTTTTTTTT TTARARGTTTT TTTAGTTTTA TCCARATTTA TTGARRRACT TAGCAACGTT TATARTACCA AATTAGTCTC ATTTAGTTTA ATATTGTATA

1518 152 1531 1548 1551 1568 1578 1588 1598 1608
TATTTTGATA ATATATTTAT GTTATATTAR ARATATTACT ATATTTTTCT ATARACATTA TTARRRGCCA TTTATAATAT RRRATGGAAG GAGTAARTTAR

1618 1628 1638 1648 1658 1668 1678 1688 1698 1768
TATGGATCTC CCCCGACATG AGAATATTTT CCGATGGTGT GACGACGCCA TGTARGCTTC GGTGGGCCTG GACGGCCAGA GGTGCCAACA GCCACGTCCA

1718 1720 1730 1748 1758 1768 1778 1788 1790 1
ACAACCCCTG GGTCCCCCCC TAACACTCCA ARCAGTAGTG AGTAGTGTCT CGTCGCGTTT TAGTATTTGA TGACARACAR AGTGTGAGTT GAGTTAGCCA

1818 1828 1838 1348 1858 1868 1878 1888 1890 1968
CCACCAACTT GCACACGAGC ACATACATTT GTGTCCATTC TCGCCAGTCA CTTCCATCTC TAGTCCTAAC TCCTATCTAG CGATGTAAGC GGATRAARTTTC

1918 192 1931 1944 1951 1968 1976 1930 1998 20668
ATCATCCGTA TATARARCCTG TTTGTTATAG TTAARTTTCCT ATATARTACT ATAACAGTAT ACATTTTARA AGAAAACARR ATTAGGATAA ACAGGCCCTG
281 262 20838 2040 20858 266 2878 26380 20898 2108
CTCCTATCCA TCCATGGCAC TTGGAAGGAC CAGACTCGGT CATGCCATGC CARGCCAAGA TATGGGTTAT GGAAGAGTAG AGRRGAGGAG AGATGAGAGA
2118 2120 2130 2148 2158 21608 2178 2188 2198 2208
TARGCATGCG TTCTCCTCCT CGTTGGATGT GTATTTTGGA GGGATTTGTG TAGTAGTAGC AGCGGCGCCG CGGGGACGGA TGCGGATGGT GGCGCTTTCG

2218 2220 2238 2240 2258 2260 2278 2280 2290 2368
GTGGCGTTTT CCCGGGGGGG TTTTGGTTTG GCGCTTGGGG GGGATGGCAT GGCGCGGCGT GCGGCTGCAC GCCACACACA CGCGCGCGCA CGCACGTACG

2318 2320 2338 2340 2350 2360 2378 2380 2398 24008
TCGTCGTCGC CGCGGGCGGA CGGTAGCTTA GOGTGGTGTG TTCCGCGCGC GGGCGCGGAT TGTTCCATGC CGATCGATTT GGCGCCACCC TCGCCGCGGC

2418 2420 2430 2440 2450 2460 2470 2480 2498 2500
TCTTGTCGCG TCGTGCGCCT CTCTCGCGCG GTTTGTCCTT GTCGCGTTGC TCAGCCGGCG ACGGGGGCAC GGACATTGGC GATGTAGCCC TGCACGTGTC

68 2578 2580 2598
TGGGGAATTG TTGTGTGTGC AGGCGCTGTC GARCGGGAGG

2518 252 2538 2549 2550 25
GGCCTCTCCG TTGATGAARTG ATGATGTATG TATGTATTTT TTTTTGTCTG ARGGAATTTG

2619 6!

=) pd 2640 65E
TATAAGAGCT GCCTGCACAG GGCGGTGGT

0 @ 21
G ARCCAGCGGC GGGAGCGGC!

a 2660 2670 2680 2690 2708
G GTCGCTGGCG TTCTTCCTGT GCCCGCGGGA GGACAGGGTG GTGCGGCCGC

2718 2720 2738 2740 2758 2768 2778 2780 2798 2808
CGCCGAGCGC CGCCACGCCG CAGCACTACC CGGACTTCAC CTGGGCCGAC CTCATGCGCT TCACGCAGCG CCACTACCGC GCCGACACCC GCACGCTCGA

2818 320 2830 2840 2850 2860 2878 2880 2890 2968
CGCCTTCACG CGCTGGCTCG CGCCGCCGGC CGCCGACGCC GCCGCGACGG CGCAGGTCGA GGCGGCCAGC TGATCGCCGA ACGGARACGAA ACGGAACGAR P

(EMEL) length: 2088  current pos: 697 (&) <>
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18 20 20 48 S8 68 78
TCTCCCCTGT TACARATACC CCACCCTCCT GCCCAGACAG CTCGCCCTGC ACACACACAC ACACTCACAC

118 128 138 148 158 168 178
ACACAGCGCT CACTTCTCAT CTCCAATCTC ATGGTGGCCG AGCACCCCAC GCCACCACAG CCGCACCAAC
218 220 230 240 258 2668 278
GCATTGCCGC CCCGGCGGCG GCGGCGGTGT GCGACCTGAG GATGGAGCCC ARGATCCCGG AGCCATTCGT

318 320 330 340 358 368 378
GGCGGCGGAG CTGGACATGC CCGTGGTCGA CGTGGGCGTG CTCCGCGACG GCGACGCCGA GGGGCTGCGC

418 420 430 440 450 460 478
GCCACGCACG GGTTCTTCCA GGTGTCCGAG CACGGCGTCG ACGCCGCTCT GGCGCGCGCC GCGCTCGACG

518 5268 530 548 558 568 578
CCGAGAAGCG CCGCGCGCGC CGCGTCCCGG GCACCGTGTC CGGCTACACC AGCGCCCACG CCGACCGCTT

618 620 630 640 658 6648 678
CTCCTTCGGC TTCCACGACC GCGCCGCCGC CCCCGTCGTC GCCGACTACT TCTCCAGCAC CCTCGGCCCC

71a 7268 730 740 758 768 778
TGGTGGACGA CATTGCATTT CAARATTCAAA ACAAATTCAA ARCACACCGA CCGAGATTAT GCTGAATTCA

818 820 830 240 258 268 878
AGAAGTACTG CGAGGAGATG AAGGAGCTGT CGCTGACGAT CATGGAACTC CTGGAGCTGA GCCTGGGCGT
918 920 930 940 5@ 9668 978
GGACAGCAGC TCAATCATGC GGTGCAACTA CTACCCGCCA TGCCCGGAGC CGGAGCGGAC GCTCGGCACG
1818 1620 1630 1640 1858 1868 1878
ATCCTCCTCC AGGACGACGT CGGCGGCCTC GAGGTCCTCG TCGACGGCGA ATGGCGCCCC GTCAGCCCCG
1118 1120 1130 1140 1158 1168 1178
ACACCTTCAT GGTAAACCAT CTCCTATTCT CCTCTCCTCT GTTCTCCTCT GCTTCGAAGC ARCAGRACAR
1218 1220 1230 1240 1256 12668 1278
GAAATTGACG AGARAAATAR GATCGTGGTA GGGGCGGGGC TTTCAGCTGA AAGCGGGAARG ARACCGACCT

1318 1320 1330 1340 1358 13608 1378
ATGGAATGCC CCACTCCTCC ATGTGTTATG ATTTATCTCA CATCTTATAG TTARTAGGAG TAARGTAACAR

1418 1428 1438 1440 1458 1468 1478
TTTTTTTTTT TTARAGTTTT TTTAGTTTTA TCCARATTTA TTGARRRACT TAGCARCGTT TATARTACCA

1518 1520 1530 1540 1558 1568 1578
TATTTTGATA ATATATTTAT GTTATATTAAR AAATATTACT ATATTTTTCT ATARACATTA TTARRARGCCA

1618 1620 1630 1640 1658 1668 1678
TATGGATCTC CCCCGACATG AGARTATTTT CCGATGGTGT GRCGACGCCA TGTAAGCTTC GGTGGGCCTG
1718 1720 1730 1740 1758 1768 1778
ACAACCCCTG GGTCCCCCCC TAACACTCCA AACAGTAGTG AGTAGTGTCT CGTCGCGTTT TAGTATTTGA
1818 1820 1830 1840 1858 1868 1878
CCACCARCTT GCACACGAGC ACATACATTT GTGTCCATTC TCGCCAGTCA CTTCCATCTC TAGTCCTAAC
1918 1926 1930 1940 1956 1968 1978
ATCATCCGTA TATARACCTG TTTGTTATAG TTAATTTCCT ATATAATACT ATARCAGTAT ACATTTTAAA

2818 20820 2630 2640 2650 2868 2870
CTCCTATCCA TCCATGGCAC TTGGARAGGAC CAGACTCGGT CATGCCATGC CARGCCAAGA TATGGGTTAT

2118 2120 2130 2140 2158 2168 2178
TARGCATGCG TTCTCCTCCT CGTTGGATGT GTATTTTGGA GGGATTTGTG TAGTAGTAGC AGCGGCGCCG

2218 2220 2230 2240 2250 22608 2278
GTGGCGTTTT CCCGGGGGGG TTTTGGTTTG GCGCTTGGGG GGGATGGCAT GGCGCGGCGT GCGGCTGCAC

2318 2320 2330 2340 2350 23608 2370
TCGTCGTCGC CGCGGGCGGA CGGTAGCTTA GGGTGGTGTG TTCCGCGCGC GGGCGCGGAT TGTTCCATGC
2418 2428 2438 2448 2458 2460 2478
TCTTGTCGCG TCGTGCGCCT CTCTCGCGCG GTTTGTCCTT GTCGCGTTGC TCAGCCGGCG ACGGGGGCAC
2518 2520 2530 2540 2550 2568 2578
GGCCTCTCCG TTGATGAATG ATGATGTATG TATGTATTTT TTTTTGTCTG ARGGAATTTG TGGGGARATTG
2618 2620 2630 2640 2650 26608 2670
TATARGAGCT GCCTGCACAG GGCGGTGGTG ARCCAGCGGC GGGAGCGGCG GTCGCTGGCG TTCTTCCTGT
2718 2720 2730 2740 2758 2768 277
CGCCGAGCGC CGCCACGCCG CAGCACTACC CGGACTTCAC CTGGGCCGAC CTCATGCGCT TCACGCAGCG

28180 2820 2830 2840 2850 28608 2870
CGCCTTCACG CGCTGGCTCG CGCCGCCGGC CGCCGACGCC GCCGCGACGG CGCAGGTCGA GGCGGCCAGC

20
TCACACACGC

188
CACCGCCCAT
2580
GTGGCCGAAC

380
CGCGCCGLGG

430
GCGCCAGCGA

580
CGCCTCCAAG

680
GACTTCGCGC

728
RACGCGTTTG

880
GGAGCGAGGC
930
GGCCCGCACT

1620
TCCCCGGCGC

1180
GTAATTCAAG

1280
GACGTGATTT

1380
GCTACTTTTT

1420
AATTAGTCTC

1580
TTTATARTAT

1680
GARCGGCCAGA

1780
TGACARARCAA

1880
TCCTATCTAG

1938
AGAARARACAAA

2680
GGAAGAGTAG

2180
CGGGGACGGA

2280
GCCACACACA

2380
CGATCGATTT
2438
GGACATTGGC

2580
TTGTGTGTGC

2680
GCCCGCGGGA

2780
CCACTACCGC

2880
TGATCGCCGA

a8
TCTCARCTCA

198
GGACTCCACC
290
GGCGACGCGA

398
CGCAGGTGGC

490
CTTCTTCCGC

598
CTCCCATGGA

6590
CAATGGGGTA

798
TGCGCGCAGG

290
TACTACAGGG
990
GCGACCCCAC
1690
CATGGTCATC
1199
CTTTTTTTTC
1290
CTCTGTTCCA

1390
TCATATTATA

1490
ATTTAGTTTA

1590
RAARATGGAAG

1690
GGTGCCARACA
1790
AGTGTGAGTT
1890
CGATGTARAGC
1998
ATTAGGATAA

2690
AGAAGAGGAG

2199
TGCGGATGGT

2290
CGCGCGCGCA

2390
GGCGCCACCC
2498
GATGTAGCCC
2590
AGGCGCTGTC
2690
GGACAGGGTG
2790
GCCGACACCC

2890
ACGGARCGAA

188
CTCCCGCTCA

208
GCCGGCTCTG
308
GGCCGGLGTC

400
CGCCGCGTGC

500
CTCCCGCTCG

608
AGGAGARCCCT

788
ATTARRARCGA

868
AGGGTGTACC

988
AGTTCTTCGC
1668
CGCCCTCACC
1160
RACATCGGCG
1200
TCTCTCGCGC
1300
ATCACARACA

1400
GTTCGTTTGA

1508
ATATTGTATA

1660
GAGTARTTAA

1788
GCCACGTCCA
1200
GAGTTAGCCA
1960
GGATAARTTTC
2660
ACAGGCCCTG

2160
AGATGAGAGA

2200
GGCGCTTTCG

2360
CGCACGTACG

24060
TCGCCGCGGC
2568
TGCACGTGTC
2660
GAACGGGAGG
2708
GTGCGGCCGE
2860
GCACGCTCGA

2960
ACGGAARCGAA

18 20 28 48 5@ 60 78 20 98 168
TCTCCCCTGT TACARATACC CCACCCTCCT GCCCAGACAG CTCGCCCTGC ACACACACAC ACACTCACAC TCACACACGC TCTCARCTCA CTCCCGCTCA

18 128 1368
ACACAGCGCT CACTTCTCAT CTCCAATCTC

140 156 168 178 180 198 268

218 220 230 240 250 268 270 280 290 300
GCATTGCCGC CCCGGCGGCG GCGGCGGTGT GCGACCTGAG GATGGAGCCC AAGATCCCGG AGCCATTCGT GTGGCCGAAC GGCGACGCGA GGCCGGCGTC

310 320 338 348 358 368 370 380 398 4808
GGCGGCGGAG CTGGACATGC CCGTGGTCGA CGTGGGCGTG CTCCGCGACG GCGACGCCGA GGGGCTGCGC CGCGCCGCGG CGCAGGTGGC CGCCGCGTGC

418 420 430 440 450 460 470 430 490 508
GCCACGCACG GGTTCTTCCA GGTGTCCGAG CACGGCGTCG ACGCCGCTCT GGCGCGCGCC GCGCTCGACG GCGCCAGCGA CTTCTTCCGC CTCCCGCTCG

518 520 538 548 558 568 570 588 668
CCGAGARGCG CCGCGCGCGC CGCGTCCCGG GCACCGTGTC CGGCTACACC AGCGCCCACG CCGACCGCTT CGCCTCCAAG CTCCCATGGA AGGAGACCCT

618 620 638 648 658 668 670 680 768
CTCCTTCGGC TTCCACGACC GCGCCGCCGC CCCCGTCGTC GCCGACTACT TCTCCAGCAC CCTCGGCCCC GACTTCGCGC CAATGGGGTA ATTAAARARCGA

718 720 738 748 758 768 778 780 798 208
TGGTGGACGA CATTGCATTT CAARRTTCAAR ACAARATTCAA ARCACACCGA CCGAGATTAT GCTGAATTCA AACGCGTTTG TGCGCGCAGG AGGGTGTACC
——

810 820 238 248 858 868 870 280 298 968
AGAAGTACTG CGAGGAGATG ARGGAGCTGT CGCTGACGAT CATGGAARCTC CTGGAGCTGA GCCTGGGCGT GGAGCGAGGC TACTACAGGG AGTTCTTCGC

18 20 3@ 940 a5@ 6@ 78 30 9@ 1808
GGACAGCAGC TCAARTCATGC GGTGCAACTA CTACCCGCCA TGCCCGGAGC CGGAGCGGAC GCTCGGCACG GGCCCGCACT GCGACCCCAC CGCCCTCACC

1818 1620 1630 1840 1850 1868 1870 1620 1898 1168
ATCCTCCTCC AGGACGACGT CGGCGGCCTC GAGGTCCTCG TCGACGGCGA ATGGCGCCCC GTCAGCCCCG TCCCCGGCGC CATGGTCATC ARCATCGGCG

1118 1120 1138 1148 1158 1168 1170 1180 1198 1268
ACACCTTCAT GGTAAACCAT CTCCTATTCT CCTCTCCTCT GTTCTCCTCT GCTTCGAARGC ARCAGAACAR GTARTTCAAG CTTTTTTTTC TCTCTCGCGC
——

1218 1220 1236 1248 1250 1260 1270 1280 1296 1368
GARATTGACG AGAAAAATAA GATCGTGGTA GGGGCGGGGC TTTCAGCTGA ARGCGGGAAG ARRCCGACCT GACGTGATTT CTCTGTTCCA ATCACARARCA

1319 1320 1320 1340 1350 1360 1370 1320 1398 1460
ATGGAARTGCC CCACTCCTCC ATGTGTTATG ATTTATCTCA CATCTTATAG TTAATAGGAG TARGTAACAR GCTACTTTTT TCATATTATA GTTCGTTTGA

1418 1428 1438 1448 1458 1468 1478 1488 1498 1568
TTTTTTTTTT TTARAGTTTT TTTAGTTTTA TCCARATTTA TTGARRARCT TAGCAARCGTT TATARTACCA AATTAGTCTC ATTTAGTTTA ATATTGTATA

1518 1520 1520 1548 1550 1568 1570 1520 1598 1668
TATTTTGATA ATATATTTAT GTTATATTAR ARATATTACT ATATTTTTCT ATAAACATTA TTARAAGCCA TTTATAATAT AAAATGGAAG GRGTAATTAA

1618 1620 1638 1648 1658 1668 1678 1680 1698 1768
TATGGATCTC CCCCGACATG AGAARTATTTT CCGATGGTGT GACGACGCCA TGTAAGCTTC GGTGGGCCTG GACGGCCAGA GGTGCCAACA GCCACGTCCA
1718 1720 1738 1748 1758 1768 1778 1720 1798 1868
ACAACCCCTG GGTCCCCCCC TARCACTCCA AACAGTAGTG AGTAGTGTCT CGTCGCGTTT TAGTATTTGA TGACAARACAR AGTGTGAGTT GRGTTAGCCA
1810 1820 1830 1840 1850 1860 1870 1820 1894 1968
CCACCARCTT GCACACGAGC ACATACATTT GTGTCCATTC TCGCCAGTCA CTTCCATCTC TAGTCCTARC TCCTATCTAG CGATGTAAGC GGATARTTTC
1918 1920 1938 1948 1956 1966 1970 1920 1993 2808
ATCATCCGTA TATARACCTG TTTGTTATAG TTAATTTCCT ATATARTACT ATAACAGTAT ACATTTTARA AGARRACAAA ATTAGGATAA ACAGGCCCTG

2810 2620 2630 2640 20858 20860 2870 2630 2690 2188
CTCCTATCCA TCCATGGCAC TTGGAAGGAC CAGACTCGGT CATGCCATGC CAAGCCARGA TATGGGTTAT GGARGAGTAG AGAAGAGGAG AGATGAGAGA

2118 2120 2130 2140 2150 2160 2178 2180 2198 2200
TARGCATGCG TTCTCCTCCT CGTTGGATGT GTATTTTGGA GGGATTTGTG TAGTAGTAGC AGCGGCGCCG CGGGGACGGA TGCGGATGGT GGCGCTTTCG

2218 2220 2230 2240 2250 2268 2278 2280 2290 2368
GTGGCGTTTT CCCGGGGGGG TTTTGGTTTG GCGCTTGGGG GGGATGGCAT GGCGCGGCGT GCGGCTGCAC GCCACACACA CGCGCGCGCA CGCACGTACG

2310 2320 2330 2340 2358 23608 2370 2380 2390 240608
TCGTCGTCGC CGCGGGCGGA CGGTAGCTTA GGGTGGTGTG TTCCGCGCGC GGGCGCGGAT TGTTCCATGC CGATCGATTT GGCGCCACCC TCGCCGCGGC
2418 2428 2438 2440 2458 2468 2478 2428 2498 2568
TCTTGTCGCG TCGTGCGCCT CTCTCGCGCG GTTTGTCCTT GTCGCGTTGC TCAGCCGGCG ACGGGGGCAC GGACATTGGC GATGTAGCCC TGCACGTGTC
2510 2520 2530 2540 2558 2568 2570 2580 2590 26088
GGCCTCTCCG TTGATGAARTG ATGATGTATG TATGTATTTT TTTTTGTCTG ARGGAATTTG TGGGGAATTG TTGTGTGTGC AGGCGCTGTC GRACGGGAGG
———

2610 2620 2630 2640 2650 2660 2670 2680 2698 2704
TATARGAGCT GCCTGCACAG GGCGGTGGTG ARCCAGCGGC GGGAGCGGCG GTCGCTGGCG TTCTTCCTGT GCCCGCGGGA GGACAGGGTG GTGCGGCCGC

2710 2720 2730 2740 2758 2768 2770 2780 2790 2868
CGCCGAGCGC CGCCACGCCG CAGCACTACC CGGACTTCAC CTGGGCCGAC CTCATGCGCT TCACGCAGCG CCACTACCGC GCCGACACCC GCACGCTCGA

2810 2820 2830 2844 2850 28608 2870 2880 2890 2968
CGCCTTCACG CGCTGGCTCG CGCCGCCGGC CGCCGARCGCC GCCGCGACGG CGCAGGTCGA GGCGGCCAGC TGATCGCCGA ACGGARCGAA ACGGARCGAA

(EMBL) length: 2968 start: 1 - end: 2990 { 296@) I

length: 2968 current pos: 2981 ]

@(EMBL)
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2519 EHEEHBEmRNARBEOIXYV -4 b OVESEICHD O Y XET] KRR Z TS
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DNA/PSRNANELTH 2 /ROEAN

7EEI~ A>hO1

O—REH

DNAS5 ' --GTCTGCATGCCATTGGTTTCTGAGGTCGTGTGAAACAATAAAGGGCA
DNA 3’ --CAGACGTACGGTAACCAAAGACTCCAGCACACTTTGTTATTTCCCGT
R

1K?A/ &EFB \ BIEFC

PolyASRi# YA+
RNARUAS—+
mRNA BiER{&
CAP GTCUGCAUGCCAUUGGUUUCUGAGGUCGUGUGAAACAAUAAAGGGCAAAAA?
EE _— GGILI AGG |
RTSAL T \\\I o
RFmRNA

BEEmRNA CAPGTCUGCAUGKCAUUGEUCGUGGARACUUAUUUGGGCAAAAAAAA

Met Pro Leu Val Val Stop



DNAZECDNA (complementary DNA)

7HE 4O
a—RH

DNA S5 ' --GTCTGCATGCCATTGGTTTCTGAGGTCGTGTGAAACAATAAAGGGCA
%Né; ' =—CAGACGTACGGTAACCAAAGACTCCAGCACACTTTGTTATTTCCCGT
§ERUEH

Poly AR Y (b
RNARUAS—F
mRNA BiBR{E
CAP GTCUGCAUGCCAUUGGUUUCUGAGGUCGUGUGAAACAAUAAAGGGCAAAAAT
EE _ GRII AGG |
RTS54 //O\I \l |/
EFAmRNA
FREmRNA CAPGTCUGCAUGKCAUUGKEUCGUGUGARACUUAUUUGGGCAAAAAAAR
Met Pro Leu Val Val Stop
IR B3R
DNA GTCTGCATGCCATTGGTCGTGTGAAACAATAAAGGGCAAAAAAAA
C

CAGACGTACGGTAACCAGCACACTTTGTTATTTCCCGTTTTTTTT



DNAEESID E M EEFLEDHI ? ORFEHZEHELTHS

(1) CDS or cDNA(EST) [&$iAH2LE

EST (expressed sequence tag) & (&, HDMEICHEWTERIRLTWLWSDSY /D
BDOmMRNA fe5l (CAEX I ScDNAELIZBB DI CRELIZEDDC EZIET

DNAZEZ 51 &CDS or cDNAER S Z LLE 95

(2) CDS or cDNA(EST) [F$RAVELNEE

B FFRYVIMNCELRFREZHET D

\




RRICELRFZERT

R _aTF7 I TEEEFDEZIZHAIDPRENRTHD,



cDNATEERMDNE HEE.1
DNAEZ 5| EcDNAER S| Z L8 95

FOE—b— THUL THL2
] | ES-AN 7/~ |

DNA ---GTCTGCATGCCATTGGTTTCTGAGGTCGTGTGAAACAATAAAGGGCA
DNA ---CAGACGTACGGTAACCAAAGACTCCAGCACACTTTGTTATTTCCCGT

I PolyASREH A+
RNA
CAPGTCUGCAUGCCAUUGGUUUCUGAGGUCGUGUGAAACAAUAAAGGGCAAAAAL
mMRNARE — G'\‘ AGE —
RTSA 5 —

FBFmRNA CAPGTCUGCAUGCCAUUGGUCGUGUGAAACAAUAAAGGGCAAAAAAAA

cDNA CAGACGTACGGTAACCAGCACACTTTGTTATTTCCCGTTTTTTTT
cDNADH#EE GTCTGCATGCCATTGGTCGTGTGAAACAATAAAGGGCAAAAAAAA




cDNATEERMNE HEZ .2
DNABZ S EcDNAER S| (DR EEH) 7 LT 5

JOoE—4— IO T2

D I I'f‘/HZI‘/'I I I

DNA ——--GTCTGCATGCCATTGGTTTCTGAGGTCGTGTGAAACAATAAAGGGCA

I \ \ / / PolyASZEs A~
cDNA

DR GTCTGCATGCCATTGGTCGTGTGAAACAATAAAGGGCAAAAAAAA
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CA20oxidase2-genomic DNA

223 1 R I Gl N 21 s e 5 R 1

OO0 GA20oxidase2-cDNA

N[+ [=]Ssfee —]« [& [
1D

S0 Sequence 2908 BP; 663 A; 864 C; 784 G; 644 T;

HSEC5 D GenomicDNA
18 268 38 48 ) 68 78 =) =)
teteccetgt tacaaatace ccaccctect geccagacag ctegecctge acacacacac acactcacac tcacacacge totcaactea

118 1260 130 140 158 168 178 180 190
acacageget cacttctecat ctecaatete atggtggecg ageaccecac gecaccacag ccgeaccaac caccgeccat ggactecace

280 298

+

168
ctecegetea

2680
gceggetetg

218 278
geattgeege cecggeggeg geggeggtgt gegacctgag gatggagece aagatccegg agecattegt g

308
te

318 328 330 340 358 360 378 388 390
ggeageggag ctagacatge cegtggtega cgtggacgtg ctecgegacg gegacgecga ggggetgege cgegecgega cgeaggtgac

410 420 43 440 4508 468 470 4380 490
gceacgeacg ggttettecea ggtgtecgag cacggegteg acgecgetet ggegegegec gegetcgacg gegecagega cttetteege

518 528 530 S48 558 568 578 584 590
ccgagaageg cegegegege cgegtcccgg geacegtgte cggetacace agegeccacg ceogaccgett cgectecaag cteccatgga

618 628 630 648 658 660 678 688 696
ctecttegae ttecacgace gegecgecge ccccgtegte gecgactact totecageac ccteggecce gacttegege caatggagta

rall 720 738 740 75 768 e 7ea 790
tggtggacga cattgeattt cacattcaaa acaaattcaa aacacaccga ccgagattat getgaattca aacgegtttg tgegegeagg

810 828 830 840 8548 260 87a 280 290
agaagtactg cgaggagatg aaggagetgt cgetgacgat catggaacte ctggageotga gectgggegt ggagegagge tactacagag

948 asa 968 78 989 998
t

928
ggacageage tcaatcatge gatgeaacta ac

n

1618 1620 1830 1640 1859 1860 1678 1630 1890
atcctectee aggacgacgt cggeggecte gaggtecteg tegacggega atggegecce gtecagececcg tocccggege catggteate

1118 1120 1130 1148 115 168 1178 1120 1198
acacctteat ggtaaaccat ctectattet cctetectet gttctectet gettegaage aacagaacaa gtaattcaag ctttttttte

1218 1220 1230 1240 1250 1260 1270 1280 1290
gaaattgacg agacaaataa gatcgtagta ggggecgggae tttecagetga aagegggaag aacaccgacct gacgtgattt ctetgtteca

1318 1320 1330 134 1350 1360 1378 1380 1391
atggaatgee ccactecctec atgtgttatg atttatctca catcttatag ttaataggag taagtaacaa getacttttt tecatattata

1418 1420 1430 1448 1450 1460 1478 1420 1490
tttttttttt ttaoagtttt tttagtttta tccamattta ttgaaaaact tagcaacgtt tataatacca aattagtcte atttagttta

1518 1520 1530 1540 1550 1568 1578 1520 1598
tattttgata atatatttat gttatattaa acatattact atatttttet ataaccatta ttacaageca tttataatat acaatagaag

1618 1628 1630 1640 1650 1668 1678 1680 1698
tatggatcte cccecgacatg agaatatttt ccgatggtgt gacgacgeca tgtaagette ggtgggectg gacggecaga ggtgecaaca

1718 1720 1730 1748 1750 1760 1778 1720 1790
acaacccctg ggtecccecee taacactcca aacagtagtg agtagtgtet cgtegegttt tagtatttga tgacaaacaa agtgtgagtt

1218 1820 1830 1840 1850 1880
ccaccaactt geacacgage acatacattt gtgteccatte tegecagtea cttecatete tagtectaac tectatctag cgatgtaage

1918 1920 1930 1940 1950 1960 1978 1980 1990
atcatccgta tataaacctg tttgttatag ttaatttect atataatact ataacagtat acattttaaa agacaacaca attaggataa

2818 20820 2030 20848 20858 2060 2878 2080 2099

468
cgeegegtge
ctecegeteg

668
aggagaccct

768
attaaaacga

560
agggtgtace

968
agttcttege

1600
ecgeccteace

1168
aacateggeg

1208
tctetegege
1300
atcacaaaca

1400
gttegtttga

1508
atattgtata

1600
gagtaattaa

1708
gceacgteca

1208
gagttageca

1900
ggataattte

2608
acaggecctg

2188

ctectateca tecatggeac ttggaaggac cagacteggt catgecatge caagecaaga tatgggttat tag

2118 2120 2130 2148 2150 2160 2178 2120 2190
taageatgeg ttetectect cqttggatgt gtattttaga gagatttgtg tagtagtage agegacgecg cagagacgga tgeggatagt

2218 2220 2230 2249 2250 2260 2278 2280 2290
gtggegtttt cecggggagg ttttggtttg gegettggag gggatggeat ggegeggegt geggetgeac gecacacaca cgegegegea

2200
ggegettteg

2300
cgeacgtacg

N> ElslE =l s [m]  [sell«alo] ¥ [rralel@fo [=]«]» ]

ID C20 oxidase for a candidate gen of sdi
XX
S0 Sequence 1178 BP; 171 A; 455 C; 152 T; 392 G.

& HELHI D CcDNAD FH 4 £

18 28 28 48 58 6 78 160
atagtggeeg t ggactccace gecggetetg geattgecge cccggeggeg geggeaggtgt
118 126 130 140 156 160 178 1868 190 268
gegacctgag gatggagece aagatccegg agecattegt gtagecgaac te ctggacatge cegtagtega
218 228 230 240 2568 268 278 280 290 360
cgtgggegtg ctecegegacg gegacgecga ggggetgege cgegeegegg cgeaggtgge cgecgegtge gecacgeacg ggttetteca ggtgtecgag
310 328 330 340 358 360 378 380 390 460

teg tet gegetegacg cttetteege cteccgeteg cogagaageq cegegegege cgegteccgg

410 428 430 440 458 460 478 488 490 566
geaccegtgte cggetacace agegeccacg ccgaccgett cgectecaaq cteccatgga aggagaccet ctecttegge ttecacgace gegecgecge
S18 5268 530 540 556 568 S57e 584 590 660
cceegtegte gecgactact tctccageac ccteggecce gacttegege caatggggag ggtgtaccag aagtactgeg aggagatgaa ggagetgteg
618 6248 630 640 658 660 678 6288 690 760
ctgacgatea tggaactcct ggagetgage ctgggegtgg agegaggeta ctacagggag tteottogegg acageagete aatcatgegg tgeaactact
ral] 728 730 740 758 760 7ve 788 790 260
acccgecatg tge cccteaccat cetectecag gacgacgteg geggectega
810 820 830 840 850 868 870 880 890 960
ggtcctegte gacggegaat ggegeccegt cageccegte cocggegeca tggtecatcaa categgegac acctteatgg cgetgtegaa cgggaggtat
a1a 8 930 a a7 1608
aagagctgee tgeacaggge ggtggtgaae cageggeggg ageggeggte getggegtte ttectgtgec cgegggagga cagggtggtg cggecgecge
1818 1620 1830 1840 1850 1860 1678 1620 1890 1108

cac acttcacctg tc atgegettea =3 oge
1118 1120 1138 1148 1158 1168 1178 1180 1198 1260

cttecacgege tggetegege cgecggecge cgacgecgec gegacggege aggtegagge ggecagetga

2988  current pos 421

(EMBL) lengtl

(EMBL) length 1178 current po: 1171




Finder J71)l &% =R BE#H D91YET ALT 9% « B
| ( G*AZOOX|dase2—genom|c DNA ~ O GA200xidase2-cDNA
N[~ res| |4 o [l Y FT TOIN| el Ao L L =
I3 S RN 7 3 N 511 2 1 0 S 0 Y o 0 Y S 0 TS e G P 31 e E R Y N
)I& ID C20 oxidase for a candidate gen of sdi
. . . . . XX
S0 Sequence 2900 BP; 603 A; 854 Cj 784 G 644 T3 50 Sequence 1178 BP; 171 A; 455 C; 152 T; 392 G.
HSEC5 D GenomicDNA HAHEHIDCDNAD I EFHE
18 268 38 48 ) 68 78 =) 28 168
tetecectgt tacaaatace ccaccctect geoccagacag ctegecctge acacacacac acactcacac tcacacacge tetcaactca ctecegetea 10 20 30 40 e & e 88 100
atggtggeeg t ggacteccace gecggetctg geattgecge cceggeggeg geggeggtgt
118 128 138 148 158 168 178 1288 198 208 118 120 130 148 158 160 178 180 190 200
3 =l
acacageget cacttcetecat ctecaatete atggtggecg ageacceccac gecaccacag ceogeaccaac caccgeccat ggactccace gecggetotg gegacetgag gatggagece aagatcecgg agecattegt gtggecgaae ggo Qe te ctggacatge cegtggtega
21 258 260 278 280 290 360
* + 218 228 230 48 2568 268 278 280 290 360
geattgcege cceggeggeg geggeggtgt gegacctgag gatggagece aagateccgg ageeattegt g b cgtgggegtg ctecegegacg gegacgecga ggggetgege cgegeegegg cgeaggtgge cgecgegtge gecacgeacg ggttetteca ggtgtecgag
318 8 330 340 358 360 378 388 390 468
310 328 330 340 35 360 378 380 390 460
ggeggeggag ctagacatge cegtggtega cgtggacgtg ctecgegacq gegacgecga ggagetgege cgegecgegg cgeagatgge cgecgegtge teg tot gegetegacg cttetteege ctecegeteg cogagaageg cegegegege cgegtecegg
418 420 430 448 458 468 478 428 498 508 o o o o o - a an an an
418 420 438 440 450 468 478 480 498 508
gecaegeacg ggttetteca ggtgtecgag cacggegteg acgecgetet ggegegegee gegetegacg gegecagega cttetteege etceegeteg geaccegtgte cggetacace agegeccacg ccgaccgett cgectecaaq cteccatgga aggagaccet ctecttegge ttecacgace gegecgecge
10 528 t 530 tS‘:B + 550 550 5:2 t 584 t tSQE‘ 662 S18 5268 530 540 556 568 S57e 584 590 660
cegagaageg cegegegege cgegteccgg geaccgtgte cggetacace agegeccacg eccgacegett cgectecaag cteccatgga aggagacee cceegtegte gecgactact tctccageac ccteggecce gacttegege caatggggag ggtgtaccag aagtactgeg aggagatgaa ggagetgteg
618 628 630 648 658 668 678 688 690 768 -
ctecttegae tteccacgace gegecgecge ccccgtegte gecgactact tetccageac ccteggecce gacttegege caatgaggta attaaaacga _L_"__?l? P ??6 __»__L_éng _L__,__?‘E? »__»__j‘?? __»__»_??% _L_“_fz? »__»__»E‘%? _»L__L_??% N tzii
260
DNA ---GTCTGCATGCCATTGGTTTCTGAGGTCGTGTG CAATAAAGGGCA
960
gy Lo teyg Lo 8 e A o - LYY LUU LU LU LUgYUgUL WU L LU gy sy g wogua cgggugd tat
a1 928 930 948 Q 968 ava 1600
18 92a 930 g 58 ava asa 1068
ggacageage teaatcatge ggtgeaacta ctaccegeca tgeccggal as 9 egeccteace aagagctgee tgeacaggge ggtgghtganc cageggeggg ageggeggte getggegtte ttectgtgec cgegggagga cagggtggtg cggecgecge
oo 1029 1032 1a4n 1os0 1o62 1o7o 1190 1818 1028 20 1848 1058 1068 1878 1088 1898 1168
atectectec aggacgacgt cggeggecte gaggtecteg tegacggega dftggegecee gteagececg aacateggeg cgagegecge cacgecgeag cgg acttcacctg te atgegettea cgeagegeca ctaccgegec gacaccegea cgetegacge
1118 1120 1130 1148 1158 1168 1178 1208 - .
acacctteat ggtaaaccat ctectattet cctetectet gtteotectet aacagaacaa tctetegege 1110 1129 1130 1140 1150 1160 1170 1180 1190 1200
cttecacgege tggetegegy cgecggecge cgacgecgee gegacggege aggtegagge ggecagetga
1218 1220 1230 1240 1250 1260 1270 1300
gaaattgacg agacaaataa gatcgtagta ggggegggge tttecagetga aageggyoaag aacaccgacct atcacaaaca
1318 1320 1338 1348 1350 12%8 1378 1408
atggaatgee ccactcctec atgtgttatg atttatetca catcttatag ttaataggay taagtaacaa ttegtttg
14 a
tttttttd D a teec
- ¢DNA |~ GTCTGCATGCCATTGGTCGTGTGAAACAATAAAGGGCAAAAAAAA
tattttge 2 aaat
1618 1628 1 1648 1656 1668 1678 1680 1698 1768
tatggatcte cecccgacatg agaatat ccgatggtgt gacgacgeca tgtaagettc ggtgggectg gacggecaga ggtgecaaca gecacgteoca
1718 1720 1730 1740 1750 1768 1778 1720 1790 1208
acaacccctg ggateccccee taacacteca aacagtagtq agtagtgtet cgtegegttt tagtatttga tgacaaacaa agtgtgagtt gagttageca
1218 1820 1830 1840 1858 1860 1878 1880 1890 1900
ccaccaactt geacacgage acatacattt gtgtecatte tegecagtea cttecatete tagtectaac tectatctag cgatgtaage ggataattte
1918 1926 1938 1948 1956 1968 1978 1986 1998 2060
atcatccgta tataaacctg tttgttatag ttaatttect atataatact ataacagtat acattttaca agaaaacaaa attaggataa acaggeectg
2820 2830 2840 2850 20868 a 2630 20898 2108
ctectateca tecatggeac ttggaaggac cagacteggt catgecatge caagecaaga tatgggttat tag aga
2118 2120 2130 2148 2150 2168 2178 2120 2198 2200
taageatgeg ttetectecet cqttggatgt gtattttaga gggatttgtg tagtagtage agegacgecg cagggacgga tgeggatggt ggegettteg
2210 2220 2230 2240 2250 2268 2270 2230 2298 2300 (ErBL) length: 1170 current pos: 1171
gtggegtttt cecggggagg ttttggtttg gegettgggg gggatggeat ggegeggegt geggetgeac gecacacaca cgegegegea cgeacgtacg
(EMBL) length: 2908 current pos: 481
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S0 Sequence 2908 BP; 608

A; 864 C; 784 G; 644 T;

5

18
teteccetgt

118
acacageget

21
geattgeege

3 AEC 5| D GenomicDNA

tacaaatace

120
cacttoteat

ceeggegaeg

ceaccctect

130
ctecaatete

geggeagtat

geccagacag

148
atggtggeeg

S
ctegeectge

150
agcaccocac

acacacacac

1668
gecaccacag

acacteacac

170
ccgoaccaac

tecacacacge

180
caccgeceat

=)
teteaactea

196
ggactccace

160
ctecegetea

260
geeggetetg

gegacctgag

258
gatggagece

8
aagatccegg

278
agceattegt

288

.

299

9

3088
te

318
99cggeggag

320
ctggacatge

338
cecgtggtega

340
cgtgggegty

350
ctecgegacg

368
gegacgeega

378
gg9ggetgege

380
cgegecgeag

398
cgeaggtage

460
cgecgegtge

418
gecacgeacg

420
ggttetteca

43!
ggtgtecgag

440
cacggegteg

450
acgeegetet

468
ggcgegegee

478
gegetegacg

430
gegecagega

490
cttettecge

ctecegeteg

519
cegagaageg

520
ccgegegege

538
cgegtecegg

540
geacegtgte

550
cggctacace

S6a
agegeecacg

570
cegacegett

580
cgectecaag

594
cteccatgga

660
aggagaccct

610
ctecttegge

626
ttecacgace

638
gegecgeege

640
ccecgtegte

650
geegactact

668
tetecageac

670
ccteggecce

680
gacttegege

690
caatgggata

760
attaaaacga

Kl
tggtggacga

720
cattgeattt

738
caaattcaaa

748
acaaattcaa

758
aacacaccga

768
cegagattat

e
getgaattea

780
aacgegtttg

798
tgegegeagg

860
agggtgtace

810
agaagtactg

919
ggacageage

1819
atectectee

1118
acacctteat

1210
gaaattgacg

820
cgaggagatg
928
teaatcatge

1620
aggacgacgt

1128
ggtaaaccat

1220
agaaaaataa

830
aaggagetgt
38
agtgeaacta
1830
cggeggecte
ctectattet

1230
gatcgtgata

240
cgetgacgat

948

850
catggaacte

958

260
ctggagetga

68

278
gectgggegt

978

280
ggagegagge

988

290
tactacaggg

998

o

=13

t

1840
gaggteccteg

1140
cctetectet

1248
9999c9999c

1859
tcgacggega

115
gttctectet

1250
tttecagetga

1860
atggegecee

1168
gettegaage

1260
aagegggang

1878
gtecagececeg

1178
aacagaacaa

1628
tceceggege

1188
gtaattcaag

1890
catggteate

119a
ctttttttte

960
agttettege

1866
cgeccteace

1160
aacatcggeg

1260
tetetegege

1270
aaqaccgacct

1280
gacgtgattt

1290
ctetgtteca

1360
atcacaaaca

1319
atggaatgee

1320
ceactectee

1330
atgtgttatg

134
atttatctea

135
catcttatag

1368
ttaataggag

1370
taagtaacaa

1380
gotacttttt

1390
teatattata

1460
gttegtttga

1418
tttttttttt

1420
ttaaagtttt

1430
tttagtttta

1440
tecaaattta

1458
ttgaaaaact

1460
tagecaacgtt

1470
tataatacca

1428
aattagtcte

1490
atttagttta

1560
atattgtata

1518
tattttgata

1520
atatatttat

1520
gttatattaa

1540
aaatattact

1618
tatggatcte

1718
acaacccctg

1810
ceaccaactt

1919
atcatcegta

1628
ccecgacatg

1728
ggtecceceee

1820
geacacgage

1920
tataaacctg

1630
agaatatttt

1720
taacactcea

230
acatacattt

1930
tttgttatag

1640
ccgatggtgt

1740
aacagtagtg

atgtecatte

1550
atatttttet

1650
gacgacgeca

1758
agtagtgtct

1858
tegecagtea

1560
ataaacatta

1668
tgtaagette

1760
cgtegegttt

1260
cttecatete

1578
ttaaaageca

1678
ggtgggeety

1778
tagtatttga

1870
tagtectaac

1520
tttataatat

1688
gacggeeaga

1728
tgacaaacaa

188
tectatetag

1590
aaaatggaag

1690
ggtgecaaca

1790
agtgtgagtt

1890
cgatgtaage

1660
gagtaattaa

1760
geecacgteca

1860
gagttageca

agataattte

1940
ttaatttect

1959
atataatact

1960
ataacagtat

1978
acattttaca

1938
agaaaacaaq

199g
attaggataa

2060
acaggecctg

2810
ctectateca

262
tceatggeac

2830
ttggaaggac

20840
cagacteggt

catgeceatge

2860
caageeaaga

tatgggttat

20888

20899

2108

tag

aga

2118
taageatgeg

2120
ttetectect

2130
cgttggatgt

2140
gtattttgga

2158
gagatttatg

2160
tagtagtage

2178
ageggegeeg

2128
©ggggacgga

2190
tgeggatagt

2260
agegettteg

22108
gtggegtttt

2228
©ceggggagg

2230
ttttggtttg

2248
gegettggag

2250
gggatggeat

2260
ggegeggegt

2270
geggetgeac

280
gccacacaca

2290
cgegegegea

2360
cgeacgtacg

(EMBL)

lengtl

2909

current pos

481

o O O

CA20oxidase2-cDNA
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1D C20 oxidase for a candidate gen of sdi

XX

S0  Sequence

1178 BP; 171 A;

455 C; 152 T; 392 G.

FT | A B3| B |om

=]« Ji]

AE25| DcDNAD FB1H

2

Sy 4
I
28

18 2 38 48 S8 [l 7a 28 160
atggtggceg t ggactccace gecggetctg geattgecge tat
110 120 138 140 150 168 170 180 198 260
gegacctgag gatggagece aagatcceqg agecattegt g te ctggacatge cegtagtega
218 221 249 258 2t 278 a 294 380
cgtgggegtg ctecegegacg gegacgecga ggggetgege cgegecgegg cgeaggtgge cgecgegtge gecacgeacg ggttetteca ggtgtecgag
310 320 338 340 350 368 370 380 394 460
teg tet gegetegacg gegecagega cttetteege ctecegeteg ccgagaageg cogegegege cgegtecegg
410 420 438 440 450 468 470 430 498 560
geacegtgte cggetacace agegeccacg cegaccgett cgectecaag cteccatgga t ctecttegge t
518 520 538 540 550 S6a 578 580 594 660
ccecgtegte gecgactact tctccageac ccoteggecee gacttegege caatggggag ggtgtaccag aagtactgeg aggagatgaa ggagetgteg
610 620 638 640 658 66a 670 680 694 760
ctgacgatea tggaactect ggagetgage ctgggegtgg agegaggeta ctacagggag ttettegegg acageagete aatcatgegg tgeaactact
Kl 720 738 740 750 768 a 780
tg tge cccteaceat cetectecag gacgacgteg geggectega
810 820 830 840 850 866 870 880 890 960
ggtcetegte gacggegaat ggegeccegt cageccegte cccggegeca tggtecatcaa categgegac acctteatgg cgetgtegaa cgggaggtat
920 93! 8 ava 3 994 1860
aagagetgee tgeacaggge ggtgatgaac cageggegag ageggegate getggegtte ttectgtgec cgegggagga caggatggta cggecgecge
1810 1620 1830 1840 1859 1860 1870 1620 1690 1160
cac acttecacctg ggeecgaccte atgegettea =3 cge
1118 1128 1138 1148 1158 11668 1178 1128 1198 1208
cttcacgege tggetegege cgecggecge cgacgeecgec gegacggege aggtcgagge ggocagetga
(EMBL) length 1178 current po. 1171 /)
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S0 Sequence 2900 BF; 608 A 854 Cj 784 G 644 T3 S0 Sequence 1178 BP; 171 A; 455 C; 152 T; 392 G.
18 28 38 48 S8 68 7a 28 =lc} 168
teteccetgt tacaaatace ccaccctect geccagacag ctegecctge acacacacac acactcacac tcacacacge tetcaactca ctecegetea Gtggtggcl‘:g 20 30 40 58‘. ggactccazs gccggctczg gcattgccgz cccggcgggg gcggcgglg%
110 1260 138 140 158 16@ 178 180 190 260
118 128 138 148 158 168 178 188 198 208
acacageget cactteteat ctecaatete atggtageeg t ggactecace geeggetetg gegacctgag gatggagece aagatccegg agecattegt gtggecgaac ggegacgega ggecggegtc ggeggeggag ctggacatge ccgtggtega
2108 228 230 240 258 260 278 288 290 360
+ + 218 2208 238 249 258 268 278 280 294 360
geattgeege tgt gegacetgag ga aagatccegg ageeattegt g b cgtgggegtg ct ggggetgege cgeaggtgge cgecgegtge gecacgeacg ggttettcca ggtgtecgag
318 328 338 348 358 368 378 380 398 408
310 3208 330 358 360 370 390 460
ggeggeggag ctggacatge cegtggtega cgtgggegtg ctecgegacq gegacgecga ggagetgege cgegecgegg cgeaggtgge cgecgegtge teg tot gegetegacg cttotteege ctecegeteg cegagaageg cegegegege cgegtecegg
410 420 430 440 458 460 470 430 490 580
418 428 438 448 458 468 478 428 498 508
gecacgeacg ggttetteca ggtgtecgag teg tet gegetegacg gegecagega cttetteege ctecegeteg geaccgtgte cggetacace agegeccacg ccgaccgett cgectecaag cteccatgga aggagaccet ctecttegge ttecacgace gegecgecge
519 8 558 588 590 660
a 530 a S5 570 586 590 660
ccgagaageg cegegegege cgegteccgg geaccegtgte cggetacace agegeccacg cegaccgett cgectecaag ctcccatgga aggagaccct cecegtegte geegactact tetccageae ecteggecce gacttcgege caatgaggag gotgtaccag cagtactgeg aggagatgaa ggagetateg
618 628 638 64@ 658 668 678 628 698 788
610 628 630 640 658 660 670 6288 690 760
ctecttegge tteccacgace gegecgecge ccccgtegte gecgactact tetccageac ccteggecce gacttegege caatgaggta attaaaacga ctgacgatea tggaactect ggagetgage ctgagegtag ta o ttettegegg tc aatcatgegg tgeaactact
rall 2! 73a 740 768 e 798 860
e 728 738 748 758 768 e 728 798 208
tggtggacga cattgeattt cacattcaaa acaacattcaa aacacaccga ccgagattat getgaattca aacgegtttg tgegegeagg agggtgtace accegecaty cecggagecg gageggacge toggeacggg cocgeactge gaceccaceg cccteaceat ccteetecag gacgacgteg geggectega
810 828 230 240 858 260 87a 288 290 268
818 820 830 840 8508 860 870 880 290 960
agaagtactg cgaggagatg aaggagetgt cgetgacgat catggaacte ctggagetga gectgggegt ggagegagge tactacaggg agttottege agtecteate + t e tggtcateaa catcggegae accttcatgg cgotgtegaa caggaggtat
a1a 928 aza 948 a5a Q68 ava ag8 Q9a 1068
a1a 928 930 940 a5a 960 ava a8 990 1608
ggacageage tcaatcatge gatgeaacta ctacccgeca tgeccggage cggageggac geoteggeacg ggeccgeact gegaccccac cgeccteoace angagetgee tgeacaggge gotggtgace cageggcadg ageggcagte gotggegtte ttectgtgee cgegggaggn caggatgaty cggeegeege
1618 1620 1830 1048 1859 1860 1678 1620 1890 1168
e " e 1818 19820 1838 1848 1858 18668 187a 1830 1898 1168
atectectec aggacgacgt cggeggecte gaggtecteg “ 9 catggteate aacateggeg cgagegecge cacgecgeag cactaccegg acttecacctg ggecgaccte atgegettca cgeagegeca ctaccgegec gacaccegea cgetegacge
1118 1120 1130 1148 1158 1168 1178 1120 1198 1200
acaccttecat ggtaaaccat ctectattet ccotetectet gttetectet gettegaage aacagaacaa gtaattcaag ctttttttte totctegege cttcau‘;léz tgg:tc;::gg 1138 1140 1158 aggt 1168 ”t;g 11e8 119 1200
1218 1220 1230 1240 1250 1260 1278 1280 1290 1300
gaaattgacg agacaaataa gatcgtagta ggggeggage tttecagetga aagegggaag acaccgacct gacgtgattt ctetgtteca atcacaaaca
1318 1320 1330 1348 1358 1360 1378 1320 1390 1408
atggaatgee ccactcctec atgtgttatg atttatctca catcttatag ttaataggag taagtaacaa getacttttt tcatattata gttegtttga
1418 143 440 1450 460 1478 1420 1490 1508
tttttttttt ttaoagtttt tttagtttta tccaaattta ttgacaaact tageaacgtt tataatacca aattagtcte atttagttta atattgtata
1518 1520 1530 1540 1550 1560 1578 1580 1590 1608
tattttgata atatatttat gttatattaa acatattact atatttttet ataaacatta ttacaageca tttataatat acaatggaag gagtaattaa
1618 1628 1630 1648 1658 1668 1678 1620 1690 1768
tatggatcte cccegacatg agaatatttt ccgatggtgt gacgacgeca tgtaagette ggtgggectg gacggecaga ggtgecaaca gecacgteca
1718 1720 1730 1748 1758 1760 1778 1720 1790 1208
acaacccctg ggteccccee taacacteca aacagtagtq agtagtgtet cgtegegttt tagtatttga tgacaaacaa agtgtgagtt gagttageca
1818 1820 1830 1840 1850 1860 1878 1880 1890 1908
ccaccaactt geacacgage acatacattt gtgtecatte tegecagtea cttecatete tagtectaac tectatctag cgatgtaage ggataattte
1918 1920 1930 1948 1959 1960 1978 1920 1990 2608
atcatcegta tataaacctg tttgttatag ttaatttect atataatact ataacagtat acattttaca agaaaacaaa attaggataa acaggeectg
2818 2820 20830 2840 2859 20860 2878 2620 2890 2108
ctectateca tecatggeac ttggaaggac cagacteggt catgecatge caagecaaga tatgggttat tag aga
2118 2120 2130 2148 2158 2160 2178 2180 2190 2200
taageatgeg ttetectect cgttggatgt gtattttaga gagatttgtg tagtagtage agegacgecg cagagacgga tgeggatggt ggegettteg
2218 2228 2230 2240 2250 2260 2270 2280 2200 2300 (EMEL) length: 1178 current pos: 1171
gtggegtttt cccggggggg ttttggtttg gegettgggg gggatggeat ggegeggegt geggetgeac gecacacaca cgegegegea cgeacgtacg
(EMBL) lengtl 2988  current pos 481
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18 20 20 48 S8 68 78
TCTCCCCTGT TACARATACC CCACCCTCCT GCCCAGACAG CTCGCCCTGC ACACACACAC ACACTCACAC

118 128 138 148 158 168 178
ACACAGCGCT CACTTCTCAT CTCCAATCTC ATGGTGGCCG AGCACCCCAC GCCACCACAG CCGCACCAAC
218 220 230 240 258 2668 278
GCATTGCCGC CCCGGCGGCG GCGGCGGTGT GCGACCTGAG GATGGAGCCC ARGATCCCGG AGCCATTCGT

318 320 330 340 358 368 378
GGCGGCGGAG CTGGACATGC CCGTGGTCGA CGTGGGCGTG CTCCGCGACG GCGACGCCGA GGGGCTGCGC

418 420 430 440 450 460 478
GCCACGCACG GGTTCTTCCA GGTGTCCGAG CACGGCGTCG ACGCCGCTCT GGCGCGCGCC GCGCTCGACG

518 5268 530 548 558 568 578
CCGAGAAGCG CCGCGCGCGC CGCGTCCCGG GCACCGTGTC CGGCTACACC AGCGCCCACG CCGACCGCTT

618 620 630 640 658 6648 678
CTCCTTCGGC TTCCACGACC GCGCCGCCGC CCCCGTCGTC GCCGACTACT TCTCCAGCAC CCTCGGCCCC

71a 7268 730 740 758 768 778
TGGTGGACGA CATTGCATTT CAARATTCAAA ACAAATTCAA ARCACACCGA CCGAGATTAT GCTGAATTCA

818 820 830 240 258 268 878
AGAAGTACTG CGAGGAGATG AAGGAGCTGT CGCTGACGAT CATGGAACTC CTGGAGCTGA GCCTGGGCGT
918 920 930 940 5@ 9668 978
GGACAGCAGC TCAATCATGC GGTGCAACTA CTACCCGCCA TGCCCGGAGC CGGAGCGGAC GCTCGGCACG
1818 1620 1630 1640 1858 1868 1878
ATCCTCCTCC AGGACGACGT CGGCGGCCTC GAGGTCCTCG TCGACGGCGA ATGGCGCCCC GTCAGCCCCG
1118 1120 1130 1140 1158 1168 1178
ACACCTTCAT GGTAAACCAT CTCCTATTCT CCTCTCCTCT GTTCTCCTCT GCTTCGAAGC ARCAGRACAR
1218 1220 1230 1240 1256 12668 1278
GAAATTGACG AGARAAATAR GATCGTGGTA GGGGCGGGGC TTTCAGCTGA AAGCGGGAARG ARACCGACCT

1318 1320 1330 1340 1358 13608 1378
ATGGAATGCC CCACTCCTCC ATGTGTTATG ATTTATCTCA CATCTTATAG TTARTAGGAG TAARGTAACAR

1418 1428 1438 1440 1458 1468 1478
TTTTTTTTTT TTARAGTTTT TTTAGTTTTA TCCARATTTA TTGARRRACT TAGCARCGTT TATARTACCA

1518 1520 1530 1540 1558 1568 1578
TATTTTGATA ATATATTTAT GTTATATTAAR AAATATTACT ATATTTTTCT ATARACATTA TTARRARGCCA

1618 1620 1630 1640 1658 1668 1678
TATGGATCTC CCCCGACATG AGARTATTTT CCGATGGTGT GRCGACGCCA TGTAAGCTTC GGTGGGCCTG
1718 1720 1730 1740 1758 1768 1778
ACAACCCCTG GGTCCCCCCC TAACACTCCA AACAGTAGTG AGTAGTGTCT CGTCGCGTTT TAGTATTTGA
1818 1820 1830 1840 1858 1868 1878
CCACCARCTT GCACACGAGC ACATACATTT GTGTCCATTC TCGCCAGTCA CTTCCATCTC TAGTCCTAAC
1918 1926 1930 1940 1956 1968 1978
ATCATCCGTA TATARACCTG TTTGTTATAG TTAATTTCCT ATATAATACT ATARCAGTAT ACATTTTAAA

2818 20820 2630 2640 2650 2868 2870
CTCCTATCCA TCCATGGCAC TTGGARAGGAC CAGACTCGGT CATGCCATGC CARGCCAAGA TATGGGTTAT

2118 2120 2130 2140 2158 2168 2178
TARGCATGCG TTCTCCTCCT CGTTGGATGT GTATTTTGGA GGGATTTGTG TAGTAGTAGC AGCGGCGCCG

2218 2220 2230 2240 2250 22608 2278
GTGGCGTTTT CCCGGGGGGG TTTTGGTTTG GCGCTTGGGG GGGATGGCAT GGCGCGGCGT GCGGCTGCAC

2318 2320 2330 2340 2350 23608 2370
TCGTCGTCGC CGCGGGCGGA CGGTAGCTTA GGGTGGTGTG TTCCGCGCGC GGGCGCGGAT TGTTCCATGC
2418 2428 2438 2448 2458 2460 2478
TCTTGTCGCG TCGTGCGCCT CTCTCGCGCG GTTTGTCCTT GTCGCGTTGC TCAGCCGGCG ACGGGGGCAC
2518 2520 2530 2540 2550 2568 2578
GGCCTCTCCG TTGATGAATG ATGATGTATG TATGTATTTT TTTTTGTCTG ARGGAATTTG TGGGGARATTG
2618 2620 2630 2640 2650 26608 2670
TATARGAGCT GCCTGCACAG GGCGGTGGTG ARCCAGCGGC GGGAGCGGCG GTCGCTGGCG TTCTTCCTGT
2718 2720 2730 2740 2758 2768 277
CGCCGAGCGC CGCCACGCCG CAGCACTACC CGGACTTCAC CTGGGCCGAC CTCATGCGCT TCACGCAGCG

28180 2820 2830 2840 2850 28608 2870
CGCCTTCACG CGCTGGCTCG CGCCGCCGGC CGCCGACGCC GCCGCGACGG CGCAGGTCGA GGCGGCCAGC

20
TCACACACGC

188
CACCGCCCAT
2580
GTGGCCGAAC

380
CGCGCCGLGG

430
GCGCCAGCGA

580
CGCCTCCAAG

680
GACTTCGCGC

728
RACGCGTTTG

880
GGAGCGAGGC
930
GGCCCGCACT

1620
TCCCCGGCGC

1180
GTAATTCAAG

1280
GACGTGATTT

1380
GCTACTTTTT

1420
AATTAGTCTC

1580
TTTATARTAT

1680
GARCGGCCAGA

1780
TGACARARCAA

1880
TCCTATCTAG

1938
AGAARARACAAA

2680
GGAAGAGTAG

2180
CGGGGACGGA

2280
GCCACACACA

2380
CGATCGATTT
2438
GGACATTGGC

2580
TTGTGTGTGC

2680
GCCCGCGGGA

2780
CCACTACCGC

2880
TGATCGCCGA

a8
TCTCARCTCA

198
GGACTCCACC
290
GGCGACGCGA

398
CGCAGGTGGC

490
CTTCTTCCGC

598
CTCCCATGGA

6590
CAATGGGGTA

798
TGCGCGCAGG

290
TACTACAGGG
990
GCGACCCCAC
1690
CATGGTCATC
1199
CTTTTTTTTC
1290
CTCTGTTCCA

1390
TCATATTATA

1490
ATTTAGTTTA

1590
RAARATGGAAG

1690
GGTGCCARACA
1790
AGTGTGAGTT
1890
CGATGTARAGC
1998
ATTAGGATAA

2690
AGAAGAGGAG

2199
TGCGGATGGT

2290
CGCGCGCGCA

2390
GGCGCCACCC
2498
GATGTAGCCC
2590
AGGCGCTGTC
2690
GGACAGGGTG
2790
GCCGACACCC

2890
ACGGARCGAA

188
CTCCCGCTCA

208
GCCGGCTCTG
308
GGCCGGLGTC

400
CGCCGCGTGC

500
CTCCCGCTCG

608
AGGAGARCCCT

788
ATTARRARCGA

868
AGGGTGTACC

988
AGTTCTTCGC
1668
CGCCCTCACC
1160
RACATCGGCG
1200
TCTCTCGCGC
1300
ATCACARACA

1400
GTTCGTTTGA

1508
ATATTGTATA

1660
GAGTARTTAA

1788
GCCACGTCCA
1200
GAGTTAGCCA
1960
GGATAARTTTC
2660
ACAGGCCCTG

2160
AGATGAGAGA

2200
GGCGCTTTCG

2360
CGCACGTACG

24060
TCGCCGCGGC
2568
TGCACGTGTC
2660
GAACGGGAGG
2708
GTGCGGCCGE
2860
GCACGCTCGA

2960
ACGGAARCGAA

18 20 28 48 5@ 60 78 20 98 168
TCTCCCCTGT TACARATACC CCACCCTCCT GCCCAGACAG CTCGCCCTGC ACACACACAC ACACTCACAC TCACACACGC TCTCARCTCA CTCCCGCTCA

18 128 1368
ACACAGCGCT CACTTCTCAT CTCCAATCTC

140 156 168 178 180 198 268

218 220 230 240 250 268 270 280 290 300
GCATTGCCGC CCCGGCGGCG GCGGCGGTGT GCGACCTGAG GATGGAGCCC AAGATCCCGG AGCCATTCGT GTGGCCGAAC GGCGACGCGA GGCCGGCGTC

310 320 338 348 358 368 370 380 398 4808
GGCGGCGGAG CTGGACATGC CCGTGGTCGA CGTGGGCGTG CTCCGCGACG GCGACGCCGA GGGGCTGCGC CGCGCCGCGG CGCAGGTGGC CGCCGCGTGC

418 420 430 440 450 460 470 430 490 508
GCCACGCACG GGTTCTTCCA GGTGTCCGAG CACGGCGTCG ACGCCGCTCT GGCGCGCGCC GCGCTCGACG GCGCCAGCGA CTTCTTCCGC CTCCCGCTCG

518 520 538 548 558 568 570 588 668
CCGAGARGCG CCGCGCGCGC CGCGTCCCGG GCACCGTGTC CGGCTACACC AGCGCCCACG CCGACCGCTT CGCCTCCAAG CTCCCATGGA AGGAGACCCT

618 620 638 648 658 668 670 680 768
CTCCTTCGGC TTCCACGACC GCGCCGCCGC CCCCGTCGTC GCCGACTACT TCTCCAGCAC CCTCGGCCCC GACTTCGCGC CAATGGGGTA ATTAAARARCGA

718 720 738 748 758 768 778 780 798 208
TGGTGGACGA CATTGCATTT CAARRTTCAAR ACAARATTCAA ARCACACCGA CCGAGATTAT GCTGAATTCA AACGCGTTTG TGCGCGCAGG AGGGTGTACC
——

810 820 238 248 858 868 870 280 298 968
AGAAGTACTG CGAGGAGATG ARGGAGCTGT CGCTGACGAT CATGGAARCTC CTGGAGCTGA GCCTGGGCGT GGAGCGAGGC TACTACAGGG AGTTCTTCGC

18 20 3@ 940 a5@ 6@ 78 30 9@ 1808
GGACAGCAGC TCAARTCATGC GGTGCAACTA CTACCCGCCA TGCCCGGAGC CGGAGCGGAC GCTCGGCACG GGCCCGCACT GCGACCCCAC CGCCCTCACC

1818 1620 1630 1840 1850 1868 1870 1620 1898 1168
ATCCTCCTCC AGGACGACGT CGGCGGCCTC GAGGTCCTCG TCGACGGCGA ATGGCGCCCC GTCAGCCCCG TCCCCGGCGC CATGGTCATC ARCATCGGCG

1118 1120 1138 1148 1158 1168 1170 1180 1198 1268
ACACCTTCAT GGTAAACCAT CTCCTATTCT CCTCTCCTCT GTTCTCCTCT GCTTCGAARGC ARCAGAACAR GTARTTCAAG CTTTTTTTTC TCTCTCGCGC
——

1218 1220 1236 1248 1250 1260 1270 1280 1296 1368
GARATTGACG AGAAAAATAA GATCGTGGTA GGGGCGGGGC TTTCAGCTGA ARGCGGGAAG ARRCCGACCT GACGTGATTT CTCTGTTCCA ATCACARARCA

1319 1320 1320 1340 1350 1360 1370 1320 1398 1460
ATGGAARTGCC CCACTCCTCC ATGTGTTATG ATTTATCTCA CATCTTATAG TTAATAGGAG TARGTAACAR GCTACTTTTT TCATATTATA GTTCGTTTGA

1418 1428 1438 1448 1458 1468 1478 1488 1498 1568
TTTTTTTTTT TTARAGTTTT TTTAGTTTTA TCCARATTTA TTGARRARCT TAGCAARCGTT TATARTACCA AATTAGTCTC ATTTAGTTTA ATATTGTATA

1518 1520 1520 1548 1550 1568 1570 1520 1598 1668
TATTTTGATA ATATATTTAT GTTATATTAR ARATATTACT ATATTTTTCT ATAAACATTA TTARAAGCCA TTTATAATAT AAAATGGAAG GRGTAATTAA

1618 1620 1638 1648 1658 1668 1678 1680 1698 1768
TATGGATCTC CCCCGACATG AGAARTATTTT CCGATGGTGT GACGACGCCA TGTAAGCTTC GGTGGGCCTG GACGGCCAGA GGTGCCAACA GCCACGTCCA
1718 1720 1738 1748 1758 1768 1778 1720 1798 1868
ACAACCCCTG GGTCCCCCCC TARCACTCCA AACAGTAGTG AGTAGTGTCT CGTCGCGTTT TAGTATTTGA TGACAARACAR AGTGTGAGTT GRGTTAGCCA
1810 1820 1830 1840 1850 1860 1870 1820 1894 1968
CCACCARCTT GCACACGAGC ACATACATTT GTGTCCATTC TCGCCAGTCA CTTCCATCTC TAGTCCTARC TCCTATCTAG CGATGTAAGC GGATARTTTC
1918 1920 1938 1948 1956 1966 1970 1920 1993 2808
ATCATCCGTA TATARACCTG TTTGTTATAG TTAATTTCCT ATATARTACT ATAACAGTAT ACATTTTARA AGARRACAAA ATTAGGATAA ACAGGCCCTG

2810 2620 2630 2640 20858 20860 2870 2630 2690 2188
CTCCTATCCA TCCATGGCAC TTGGAAGGAC CAGACTCGGT CATGCCATGC CAAGCCARGA TATGGGTTAT GGARGAGTAG AGAAGAGGAG AGATGAGAGA

2118 2120 2130 2140 2150 2160 2178 2180 2198 2200
TARGCATGCG TTCTCCTCCT CGTTGGATGT GTATTTTGGA GGGATTTGTG TAGTAGTAGC AGCGGCGCCG CGGGGACGGA TGCGGATGGT GGCGCTTTCG

2218 2220 2230 2240 2250 2268 2278 2280 2290 2368
GTGGCGTTTT CCCGGGGGGG TTTTGGTTTG GCGCTTGGGG GGGATGGCAT GGCGCGGCGT GCGGCTGCAC GCCACACACA CGCGCGCGCA CGCACGTACG

2310 2320 2330 2340 2358 23608 2370 2380 2390 240608
TCGTCGTCGC CGCGGGCGGA CGGTAGCTTA GGGTGGTGTG TTCCGCGCGC GGGCGCGGAT TGTTCCATGC CGATCGATTT GGCGCCACCC TCGCCGCGGC
2418 2428 2438 2440 2458 2468 2478 2428 2498 2568
TCTTGTCGCG TCGTGCGCCT CTCTCGCGCG GTTTGTCCTT GTCGCGTTGC TCAGCCGGCG ACGGGGGCAC GGACATTGGC GATGTAGCCC TGCACGTGTC
2510 2520 2530 2540 2558 2568 2570 2580 2590 26088
GGCCTCTCCG TTGATGAARTG ATGATGTATG TATGTATTTT TTTTTGTCTG ARGGAATTTG TGGGGAATTG TTGTGTGTGC AGGCGCTGTC GRACGGGAGG
———

2610 2620 2630 2640 2650 2660 2670 2680 2698 2704
TATARGAGCT GCCTGCACAG GGCGGTGGTG ARCCAGCGGC GGGAGCGGCG GTCGCTGGCG TTCTTCCTGT GCCCGCGGGA GGACAGGGTG GTGCGGCCGC

2710 2720 2730 2740 2758 2768 2770 2780 2790 2868
CGCCGAGCGC CGCCACGCCG CAGCACTACC CGGACTTCAC CTGGGCCGAC CTCATGCGCT TCACGCAGCG CCACTACCGC GCCGACACCC GCACGCTCGA

2810 2820 2830 2844 2850 28608 2870 2880 2890 2968
CGCCTTCACG CGCTGGCTCG CGCCGCCGGC CGCCGARCGCC GCCGCGACGG CGCAGGTCGA GGCGGCCAGC TGATCGCCGA ACGGARCGAA ACGGARCGAA

(EMBL) length: 2968 start: 1 - end: 2990 { 296@) I

length: 2968 current pos: 2981 ]

@(EMBL)
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Splign is a utility for computing cDNA-to-Genomic, or spliced sequence alignments. At the heart of the program is a compartmentization algorithm which identifies possible gene duplications, and a
refined alignment algorithm recognizing introns and splice signals.

Please follow one of the links below or navigate using the menu bar at the top of this page.

e Download a stand-alone application if you need to compute alignments for a large_number of sequences.
o If you have a small number of sequences to align or just want to try ou submit an online job.
e Read the documentation.

References:

e Y.Kapustin, A.Souvorov, T.Tatusova and D.Lipman. Splign: algorithms for computing spliced alignments with identification of paralogs. Biology Direct, May 2008.
e Y.Kapustin, A.Souvorov and T.Tatusova. Splign - a Hybrid Approach To Spliced Alignments. RECOMB 2004 - Currents in Computational Molecular Biology. p.741.

Related links: ProSplign, the tool for alignment of proteins against genomic sequences which is aware of splice signals and possible frameshifts.

Help: for questions, comments, or bug reporting, please visit NCBI Support Center

Copyright | Disclaimer | Privacy | Accessibility
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Please specify input sequences by GI/Accession or in FASTA format.
Examples (click to select):

e NM_214647 / NW_732498 (one model)
e AF238306 / NT_033777 (one model, frameshifts)
e NM_020978 / NG_004750 (multiple models)

cDNA: Genomic: From: 1 To: max

Lower quality query sequence (e.g. EST) T7AVERR 77 AILRER
~ Reverse and complement the query
~ More partial alignments
| Use discontiguous megablast (e.g. for cross-species)

Whole genome:  Not selected

Align

Help: for questions, comments, or bug reporting, please visit NCBI Support Center

Copyright | Disclaimer | Privacy | Accessibility



T I. BLASI [GENOMENET]
2. FASTA [GenomeNET]

FEB AT -

. Splign : DNA:CDNAD <y 52

. Blast align : DNA X cDNAD vy 52

. EMBOSS program" : DNA ¥ cDNAD 2 v v %'
. EMBOSS program" : DNARZS% 7 S / BRECSIC £
. BLAST(NCBI) : #&EFDrER Y —BR

. BLAST(DDB)) : BEfDFrERY K

. Softberry/FGENESH : 357 Pl

. GeneMark : #fETDFHI

. GENESCAN : #&{ET-OFH

. clustalW: 754Xk

. InterProScan : FX A Vf##t

. PSORT : MK RFEM: T3

. GEO : s FFBif#NT

. Gene Ontology : FIZE% 7R

. SSPN: A 7’74 > v 7 DFH

. ORF Finder : ORFO Y]

. TFSEARCH : B HT#E &AL FHl

. MOTIF : ¥ v 7BEF—7HR

. pI/Mw : FEH, TEROTFH

. RAP-DB: £ 2D% /) LhT—F R—2A

—
= O © 00NN O 0k W
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fEHTRIACS
1. & %R TFADgenomeDNAFLSI 4
2. B %8R TADCDNARLSI] 4
3. & 2R X DgenomeDNAFF]
4. & %BIRTXDCDNAFF]
5. & 2 B{ETYDgenomicDNA
6. & % M{ETYDCDNA
7. ZLE{E T DgenomicDNA

8. ZIE{RFDCDS

9. ZLBEEFO PP 3 /) BREF
10. Z23B{5 T DgenomicDNA

11. Z238{E1DCDS
12. 228fB5FD7 S/ 1

13. BpA:#ISD1-genomicDNAJ(S!
14. BARISD1-cDNAFA

15. v —A-cDNA
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Please specify input sequences by GI/Accession or in FASTA format.

Documentation

Contacts

Examples (click to select):

e NM_214647 / NW_732498 (one model)
e AF238306 / NT_033777 (one model, frameshifts)
e NM_020978 / NG_004750 (multiple models)

o FASTA format senomie

From: 1 To: max

e~
>AcDNA ( >Genome )
Jrggtggtegageaccccacgecaccacagecgeaccaaccaccgeccat ‘acaaataccccaccctcectgeccagacagetegecctgeaca
ggactccaccgccggctctggeattgeccgeccecggeggeggeggeggtatg cacacacacactcacactcacacacgctctcaactcactcccgctcaacacag
cgacctgaggatggagcccaagatcccggagecattegtgtggeccgaacgg cgctcacttctcatctccaatctcatggtggecgagcaccccacgecaccaca
cgacgcgaggecggegtcggeggeggagetggacatgeccgtggtegacg gccgcaccaaccaccgeccatggactccaccgecggetctggeattgeecge
tgggcgtgetccgegacggecgacgeccgaggggetgegecgegecgegge

A

cccggeggeggeggeggtgtgcgacctgaggatggageccaagateeegg

| Lower quality query sequence (e.g. EST) Z7ANERR | 77 ALRER
~ Reverse and complement the query
More partial alignments

Use discontiguous megablast (e.g. for cross-species)

Whole genome: | Not selected

Help: for questions, comments, or bug reporting, please visit NCBI Support Center

Copyright | Disclaimer | Privacy | Accessibility
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HOME | SEARCH | SITE MAP

Overview [ Online [ Download Documentation

Contacts

#  Query Subject  Span(bp) Coverage(%) Overall(%) Exon(%) CDS(%) In-frame(%)

1 AcDNA(+) Genome(+) 131-2873 100.00 100.00 100.00 0.00 0.00
Coverage 100.00% CDs 0.00% Mismatches and indels 0
Model 1 Overall  100.00% In-frame 0.00% Exons (min/max/ave), bp 291 / 557 / 390
Exon 100.00% Primary transcript 1170 bp Introns (min/max/ave), bp 103 / 1472 / 787
AcDNA (+)

1
Genome (+)

|

131
Segments Alignment

123

-

131

71

201

141

211

341

281

351

421

551

491

621

558

691

A -
oo |

M Vv A E H [» T P B Q P H Q P P B M D S T A G S
ATGGTGGCCGAGCACCCCACGCCACCACAGCCGCACCAACCACCGCCCATGGACTCCACCGCCGGCTCTG

||||||||II|||||||||||II|||||||||||II|IlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
AT GGCCGAGCACCCCACGCCACCACAGCCGCACCAACCACCGCCCATGGACTCCACCGCCGGCTCTG

GCATTGCCGCCCCGGCGGCGGCGGCGGTGTGCGACCTGAGGATGGAGCCCAAGATCCCGGAGCCATTCGT
Lrrrrrrrrrrrrrrrrrrerrrrerrrrerrrrrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrnd
GC Ghij

w P N G D A R P A S A A E L D M P V V D V G V

GTGGCCGAACGGCGACGCGAGGCCGGCGTCGGCGGCGGAGCTGGACATGCCCGTGGTCGACGTGGGCGTG
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

271 GT

411 GG

481 CT

GCGCCGCCGCCCCCGTCGTCGCCGACTACTTCTCCAGCACCCTCGGCCCCGACTTCGCGCCAATGGG.

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII[IIIIIIIIIIIIIIIIIIIIIIIIIIII
GC CCTCGGCCCCGACTTCGCGCCAATGGGGTA

AT

Graphics|Text
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Contacts

Graphics|Text

HOME CH | SITE MAP Overview [ Online [ Download [ Documentation
# Query Subject Span(bp) Coverage(%) Overall(%) Exon(%) CDS(%) In-frame(%)
1 A_cDNA(+) A_genomic_DNA_ATG(+) 1-2743 100.00 100.00 100.00 0.00 0.00
Coverage 100.00% CDS 0.00% Mismatches and indels 0
Model 1 Overall 100.00% In-frame 0.00% Exons (min/max/ave), bp 291 / 557 / 390
Exon 100.00% Primary transcript 1170 bp Introns (min/max/ave), bp 103 / 1472 / 787
A_cDNA (+)

L4

9 1170
A_genomic_DNA_ATG (+) A

alj‘yazrn
Segments Alignment
123 R V Y Q K Y ¢ E E M K E L S L T I ™M E L L
B86 o oooo GAGGGTGTACCAGAAGTACTGCGAGGAGATGAAGGAGCTGTCGCTGACGATCATGGAACTCCTGG

Lrrerrererererrrerrrrrrrerrerrrrrrrererrrrerrerrrrerr e rrrrrrrr
655 CGCAGGAGGGTGTACCAGAAGTACTGCGAGGAGATGAAGGAGCTGTCGCTGACGATCATGGAACTCCTGG

E L S L G V E R G Y Y R E F F A D S S s
623 AGCTGAGCCTGGGCGTGGAGCGAGGCTACTACAGGGAGTTCTTCGCGGACAGCAGCTCAAT
Frrrerrrrrerrerrerrrrerrererrrrrerrrrrrrrrrer e rrrrrerrnd

725 A
E P E R T L G T G P H C D P T A
693 CAACTACTACCCGCCATGCCCGGAGCCGGAGCGGACGCTCGGCACGGGCCCGCACTGCGACCCCACCGCC
crrerrrrerrerrrrrrrrreerrrrrrerrererr e rrrrrnl
795 CAACTACTACCCGCCATGCCCGGAGCC

763 CTCACCATCCTCCTCCAGGACGACGTCGGCGGCCTCGAGGTCCTCGTCGACGGCGAATGGCGCCCCGTCA

865 CTCACCATCCTCCTCCAGGACGACGTCGGCGGCCTCGAGGTCCTCGTCGACGGCGAATGGCGCCCCGTCA

833 GCCCCGTCCCCGGCGCCATGGTCATCAACATCGGCGACACCTTCATG. . ...

Frrerrererrrrrrerrrrrrerrrerrrrrrrrrrrrrrrrred
935 GCCCCGTCCCCGGCGCCATGGTCATCAACATCGGCGACACCTTCATGGTAAA
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SITE MAP Overview [ Online [ Download [ Documentation Contacts
# Query Subject Span(bp) Coverage(%) Overall(%) Exon(%) CDS(%) In-frame(%)
1 A_cDNA(+) A_genomic_DNA_ATG(+) 1-2743 100.00 100.00 100.00 0.00 0.00
Graphics|Text
Coverage 100.00% CDS 0.00% Mismatches and indels 0
Model 1 Overall 100.00% In-frame 0.00% Exons (min/max/ave), bp 291 / 557 / 390
Exon 100.00% Primary transcript 1170 bp Introns (min/max/ave), bp 103 / 1472 / 787

A_cDNA (+) a IJ ‘>

A_genomic_DNA_ATG (+)

2743
Segments Alignment
123 A L S N G R Y K S C L H R A V V N Q R R E R
880 . . ... GCGCTGTCGAACGGGAGGTATAAGAGCTGCCTGCACAGGGCGGTGGTGAACCAGCGGCGGGAGCG

ferererrrrrerrererrrrrrrrerrerrrrrerrrrrerrerrrrrrrrerrrrrrrrrend
2448 TGCAGGCGCTGTCGAACGGGAGGTATAAGAGCTGCCTGCACAGGGCGGTGGTGAACCAGCGGCGGGAGCG

945 GCGGTCGCTGGCGTTCTTCCTGTGCCCGCGGGAGGACAGGGTGGTGCGGCCGCCGCCGAGCGCCGCCACG

2518 GCGGTCGCTGGCGTTCTTCCTGTGCCCGCGGGAGGACAGGGTGGTGCGGCCGCCGCCGAGCGCCGCCACG

1015 CCGCAGCACTACCCGGACTTCACCTGGGCCGACCTCATGCGCTTCACGCAGCGCCACTACCGCGCCGACA

2588 CCGCAGCACTACCCGGACTTCACCTGGGCCGACCTCATGCGCTTCACGCAGCGCCACTACCGCGCCGACA

1085 CCCGCACGCTCGACGCCTTCACGCGCTGGCTCGCGCCGCCGGCCGCCGACGCCGCCGCGACGGCGCAGGT

2658 CCCGCACGCTCGACGCCTTCACGCGCTGGCTCGCGCCGCCGGCCGCCGACGCCGCCGCGACGGCGCAGGT

1155 CGAGGCGGCCAGCTGA

2728 CGAGGCGGCCAGCTGA

~
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# Query Subject Span(bp) Coverage(%) Overall(%) Exon(%) CDS(%) In-frame(%)

1 A_cDNA(+) A_genomic_DNA_ATG(+) 1-2743 100.00 100.00 100.00 0.00 0.00

Graphics|Text

# Query Subject Idty Len Q.Start Q.Fin S.Start S.Fin Type Details
+1 A_cDNA A_genomic_DNA_ATG 1 557 1 557 1 557 <exon>GT M557
+1 A_cDNA A_genomic_DNA_ATG 1 322 558 879 660 981 AG<exon>GT M322
+1 A_cDNA A_genomic_DNA_ATG 1 291 880 1170 2453 2743 AG<exon> M291

Help: for questions, comments, or bug reporting, please visit NCBI Support Center

Copyright | Disclaimer | Privacy | Accessibility
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. PubMed: #ChsR

. Entrez : 87— X—R

. Google : fTCHHR

. Google Scholar : BI£IZB§ 2%
Efﬁfff\-z’\\\-x

oA W N =

FEQY R

1. BLAST [GenomeNET]
2. FASTA [GenomeNET]

FEB AT -

. Splign : DNA¥cDNAD =y F3 7'

. Blast align : DNA & cDNAD v v F >

. EMBOSS program" : DNA & cDNAD < v Fv 7
. EMBOSS program" : DNAR5I% 7 & / BRHECS1 i £
. BLAST(NCBI) : BEEFDORERS —HREK

. BLAST(DDB]) : @ETORE QY —HR

. Softberry/FGENESH : &z T D FH#l

. GeneMark : #ETOFHl

. GENESCAN : #&fzTDFHl

. clustalW: 754X~ b

. InterProScan : FX A V7

. PSORT : HiifamNEEMEFHI

. GEO : B THBMHT

. Gene Ontology : fFE% W7 HR

. SSPN: 2774 > 7 DFHl
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EMBOSS Programs

®; Feedback < Share

Tools > EMBOSS Programs

EMBL-EBI to be HTTPS by default from 1st October

On the 1st October the majority of services hosted on www.ebi.ac.uk will be served over HTTPS by default. Services that are becoming HTTPS by default will
automatically redirect users accessing the site on insecure HTTP URLs to secure HTTPS URLs.
Users of EMBL-EBI services may wish to update links, bookmarks or API clients to use the HTTPS URLs.

Selected EMBOSS tools for sequence analysis

Pairwise Sequence Alignment
Needle P

Create an optimal global alignment of two sequences using the Needleman-Wunsch algorithm

Stretcher P)

Improved edleman-Wunsch algorithm that allows larger sequences to be globally aligned

AProteir WNucleotide

Water P

Use the Smith-Waterman algorithm to calculate the local alignment of two sequences

ein AN ide

Matcher P

Identify local similarities between two sequences using a rigorous algorithm based on the LALIGN application

AProtein MNu de

Sequence Translation

Transeq g

Translate nucleic acid sequences to the corresponding peptide sequences

Sixpack g
Display DNA sequences with 6-frame translation and ORFs

A Launch Sixpack
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EMBOSS Stretcher

Protein alignment Nucleotide alignment Web services Help & Documentation ‘ Also in this section ¥

®; Feedback <{Share

Tools > Pairwise Sequence Alignment > EMBOSS Stretcher

Pairwise Sequence Alignment (NUCLEOTIDE)

EMBOSS Stretcher calculates an optimal global alignment of two sequences using a modification of the classic dynamic programming
algorithm which uses linear space.

This is the form for nucleotide sequences. Please go to the protein form if you wish to align protein sequences.

STEP 1 - Enter your nucleotide sequences

>A_genomicDNA

atggtggccgagcaccccacgccaccacagcecgcaccaaccaccgceccatggactccaccgecggcetetggeattgecgecceggeggeggeggeggtgtgecgacctgaggatgga
gcccaagatcccggagcecattcgtgtggccgaacggecgacgcgaggcecggcegtcggeggeggagcetggacatgeccgtggtcgacgtgggegtgetccgecgacggegacgecgagg
ggctgcgecgegecgeggegeaggtggecgecgegtgegecacgcacgggticticcaggtgtccgagcacggegtcgacgecgcetetggegegegeecgegetcgacggegecageg
acttcttccgcectcececgetcgeccgagaagegecgegegegecgegteccecgggeaccegtgtcecggetacaccagegeccacgecgaccgcttcgectccaagetcccatggaaggagacce
ctetectteggcticcacgaccgegecgecgeccccgtecgtcgecgactacttctccagecaccctcggecccgactticgecgeccaatggggtaattaaaacgatggtggacgacattgeattic

aaattcaaaacaaattcaaaacacaccgaccgagattatgctgaattcaaacgcgtttgtgcgcgcaggagggtgtaccagaagtactgcgaggagatgaaggagcetgtcgctgacgate

)

____________________ Use a example sequence | Clear sequence | See more example inputs

AND

Enter or paste your second nucleotide sequence in any supported format:
>A_cDNA

atggtggccgagcaccccacgccaccacagccgcaccaaccaccgceccatggactccaccgecggcetctggeattgeccgececeggeggeggeggeggtgtgecgacctgaggatgga
gcccaagatcccggagccattcgtgtggccgaacggegacgcgaggecggegtcggeggeggagetggacatgeccgtggtcgacgtgggegtgetccgecgacggegacgecgagg
ggctgcgecgegecgeggcegcaggtggecgecgegtgegecacgcacgggttettccaggtgtccgagecacggegtecgacgecgetetggegegegecgegetcgacggegecageg
acttcttccgectccegetcgeccgagaagegecgegegegecgegtccecgggeaccgtgtcecggetacaccagegeccacgecgaccgcttcgectccaagetcccatggaaggagacce
ctetectteggcettccacgaccgegecgecgeccccegtegtcgecgactacttctccagcacccetcggeccecgactticgecgecaatggggagggtgtaccagaagtactgcgaggagatga
aggagctgtcgctgacgatcatggaactcctggagcetgagectgggegtggagegaggctactacagggagttettcgcggacagceagctcaatcatgecggtgcaactactacccgecat

AnAs~A Ao
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J Jtgtgyg Ud

ggctgcgccgcgccgcggcgcaggtggccgccgcgtgcgccacgcacgggttcttccaggtgtccgagcacggcgtcgacgccgctctggcgcgcgccgcgctcgacggcgccagcg
acttcttccgcectceccgetcgeccgagaagegecgegegegecgegtcccgggceaccegtgtcecggetacaccagegeccacgcecgaccegcttcgectccaagetcccatggaaggagacc
ctctecttcggcettccacgaccgegecgcecgeccccgtegtcgecgactacttctccagcaccctcggecccgacttcgecgeccaatggggtaattaaaacgatggtggacgacattgeatttc
aaattcaaaacaaattcaaaacacaccgaccgagattatgctgaattcaaacgcgtttgtgcgcgcaggagggtgtaccagaagtactgcgaggagatgaaggagctgtcgctgacgatc

EPNPNPN VPPN PIPIPPIPN PPN

PP oo PPN ot

Or, upload a file: 7rr1z8R 771 L5ER Use a example sequence | Clear sequence | See more example inputs
AND
Enter or paste your second nucleotide sequence in any supported format:

>A_cDNA

atggtggccgagcaccccacgccaccacagccgcaccaaccaccgeccatggactccaccgecggcetetggeattgeccgeccecggeggeggeggeggtgtgecgacctgaggatgga
gcccaagatcececggagcecattcgtgtggeccgaacggcgacgegaggecggegtcggeggeggagetggacatgecegtggtcgacgtgggegtgetccgegacggegacgecgagg
ggctgcgcecgegecgeggegecaggtggecgecgegtgegecacgcacgggttettccaggtgtccgagcacggegtcgacgecgcetetggecgegegecgegcetcgacggegecageg
acttcttccgectececgetcgecgagaagegecgegegegecgegtceccgggeaccgtgtcecggetacaccagegeccacgecgaccgcttcgectccaagetcccatggaaggagacce
ctetectteggcettccacgaccgegecgecgceccccgtegtcgecgactacttctccagcaccectcggeccegactticgecgeccaatggggagggtgtaccagaagtactgcgaggagatga
aggagctgtcgctgacg atcatggaactcctggagctgagcctgggcgtggagcgaggctactacagggagttcttcgcggacagcagctcaatcatgcggtgcaactactacccgccat

X YO

~on~ PPN V

STEP 2 - Set your pairwise alignment options

OUTPLU EMBOSS Stretcher < Pairwise Sequence
"""""""""""" Alignment < EMBL-EBI

The default settings will fulfill the needs of most users.

(Click here, if you want to view or change the default settings.)

STEP 3 - Submit your job

~ Be notified by email (Tick this box if you want to be notified by email when the results are available)

If you plan to use these services during a course please contact us.
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EMBOSS Needle

Protein alignment Nucleotide alignment Web services Help & Documentation Also in this section ¥ ®, Feedback <$Share

Tools > Pairwise Sequence Alignment > EMBOSS Needle

Results for job emboss_needle-120181031-080452-0441-43335280-p2m

A\llefplin=iie  Submission Details

View Alignment File

B

# Program: needle

# Rundate: Wed 31 Oct 2018 08:04:55

# Commandline: needle

-auto

-stdout

-asequence emboss_needle-I20181031-080452-0441-43335280-p2m.asequence
-bsequence emboss_needle-I20181031-080452-0441-43335280~-p2m.bsequence
-datafile EDNAFULL

-gapopen 10.0

-gapextend 0.5

-endopen 10.0

-endextend 0.5

-aformat3 pair

-snucleotidel

-snucleotide2

# Align_format: pair

# Report_file: stdout

B

H W HHHRHRHFRHRHFHR

Aligned_sequences: 2
1: EMBOSS_001

2: EMBOSS_001
Matrix: EDNAFULL
Gap_penalty: 10.0
Extend_penalty: 0.5

Length: 2770
Identity: 1170/2770 (42.2%)
Similarity: 1170/2770 (42.2%)
Gaps: 1600/2770 (57.8%)
Score: 5044.5

HHHFHRHRHFHFEBRHRHFHRBRHRHFHRHRR

EMBOSS 001 1 atggtggccgagcaccccacgccaccacagccgcaccaaccaccgeccat 50




Protein alignment Nucleotide alignment Web services Help & Documentation Also in this section ¥ ®. Feedback <$Share

EMBOSS_001 1 atggtggccgagcaccccacgccaccacagccgcaccaaccaccgceccat 50
 EMBOSS Needie - Aignment ||| T TTTTLLLLLLLTTELTEETETETTTTTTTTTTTTTL

vy +—awdgtggccgagcaccccacgccaccacagccgcaccaaccaccgceccat 50

EMBOSS_001 51 100
||||||||||||||||||||||||||||||||IIHIIIII\IIIIIIII

EMBOSS_001 51 ggcggcggcgg: 100

EMBOSS_001 101 150
|||||||||||||||||||||||||||||||||||\|||||\I|I|||||

EMBOSS_001 101 gcgacctgaggatggagcccaagatcccggagecatt: cgaac 150

EMBOSS_001 151 ggcgacgcgaggccggcgtcggeggeggagctggacatgeececgtggtega 200
RN NN RN AN AR AR RRAREE

EMBOSS_001 151 ggcgacgcgaggccggcgtcggecggeggagectggacatgececgtggtega 200

EMBOSS_001 201 cgtgggcgtgctccgcgacggcgacgeccgaggggectgegecgegecgegyg 250
FEEEEEREEEEE R e e e e e e e

EMBOSS_001 201 cgtgggcgtgctccgcgacggcgacgccgaggggctgecgecgegecgegyg 250

EMBOSS_001 251 cgcaggtggccgccgcgtgcgeccacgcacgggttectteccaggtgtecgag 300
FEEEEEREEEEE R R e e e e e e e e ee e

EMBOSS_001 251 cgcaggtggccgeccgcgtgegeccacgcacgggttetteccaggtgtecgag 300

EMBOSS_001 301 cacggcgtcgacgccgctectggecgegegecgegetecgacggegecagega 350
FEEEEEREEEEEEE e e e e e

EMBOSS_001 301 cacggcgtcgacgccgctcectggegegegecgegetecgacggecgeccagega 350

EMBOSS_001 351 cttcttccgecteccecgetecgecgagaagecgeccgecgegegecgegteeccgg 400
AR RN AR AN RN A RN RN RN RRAREE

EMBOSS_001 351 cttcttcecgecteccegetecgeccgagaagecgecgegegegecgegteeccgg 400

EMBOSS_001 401 gcaccgtgtccggctacaccagcgcccacgccgaccgcttegecteccaag 450
CEEEEEREEEEE e e e e e e e e ee e

EMBOSS_001 401 gcaccgtgtccggctacaccagcgcccacgccgaccgcttecgecteccaag 450

EMBOSS_001 451 ctcccatggaaggagaccctcteccttecggettccacgaccgegecgecge 500
AR NN RN AR AN AR AR

EMBOSS_001 451 ctcccatggaaggagaccctctectteggetteccacgaccgegecgecge 500

EMBOSS_001 501 cc5tz5c6qactacttctccagcaccctcggccccgacttcgcgc 550
\ NN AN AR A AR AR

EMBOSS_001 501 ccccgfcgtcgecgactactteteccagecaccecteggececcgacttegege 550

EMBOSS_001 551 caatgggg_gattaaaacgatggtggacgacattgcatttcaaattcaaa 600

[T

EMBOSS_001 551 caatgg - - -_— 556

EMBOSS_001 601 acaaattcaaaacacaccgaccgagattatgctgaattcaaacgcgtttg 650

EMBOSS_001 557 - - - —_— 556

EMBOSS_001 651 tgcgcgcag$%?ggtgtaccagaagtactgcgaggagatgaaggagctgt 700
RN AN RR AR

EMBOSS_001 557 —=——-ee- ggagggtgtaccagaagtactgcgaggagatgaaggagctgt 598

EMBOSS_001 701 750
||||||||||||||||||||||||||||||||IIHIIIII\IIIIIIII

EMBOSS_001 599 cgctgacgatcatggaactcctggagctgagecctgggegtgg gaggc 648

EMBOSS_001 751 tactacagggagttcttcgcggacagcagctcaatcatgcggtgcaacta 800
FEEEEEREEEEE R e e e e e e e

EMBOSS_001 649 tactacagggagttcttcgcggacagcagctcaatcatgcggtgcaacta 698
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# Query Subject Span(bp) Coverage(%) Overall(%) Exon(%) CDS(%) In-frame(%)

1 A_cDNA(+) A_genomic_DNA_ATG(+) 1-2743 100.00 100.00 100.00 0.00 0.00

Graphics|Text

# Query Subject Idty Len Q.Start Q.Fin S.Start S.Fin Type Details
+1 A_cDNA A_genomic_DNA_ATG 1 557 1 557 1 557 <exon>GT M557
+1 A_cDNA A_genomic_DNA_ATG 1 322 558 879 660 981 AG<exon>GT M322
+1 A_cDNA A_genomic_DNA_ATG 1 291 880 1170 2453 2743 AG<exon> M291

Help: for questions, comments, or bug reporting, please visit NCBI Support Center

Copyright | Disclaimer | Privacy | Accessibility
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EMBOSS Programs

®; Feedback < Share

Tools > EMBOSS Programs

EMBL-EBI to be HTTPS by default from 1st October

On the 1st October the majority of services hosted on www.ebi.ac.uk will be served over HTTPS by default. Services that are becoming HTTPS by default will
automatically redirect users accessing the site on insecure HTTP URLs to secure HTTPS URLs.
Users of EMBL-EBI services may wish to update links, bookmarks or API clients to use the HTTPS URLs.

Selected EMBOSS tools for sequence analysis

Pairwise Sequence Alignment
Needle P

Create an optimal global alignment of two sequences using the Needleman-Wunsch algorithm

Stretcher P)

Improved version of the Needleman-Wunsch algorithm that allows larger sequences to be globally aligned

AProtein MNucleotide

Water P

Use the Smith-Waterman algorithm to calculate the local alignment of two sequences

ein AN ide

Matcher P

Identify local similarities between two sequences using a rigorous algorithm based on the LALIGN application

AProtein MNu de

Sequence Translation

Transeq g

Translate nucleic acid sequences to the corresponding peptide sequences

Sixpack g
Display DNA sequences with 6-frame translation and ORFs

A Launch Sixpack
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EMBL-EBI to be HTTPS by default from 1st October

On the 1st October the majority of services hosted on www.ebi.ac.uk will be served over HTTPS by default. Services that are becoming HTTPS by default will
automatically redirect users accessing the site on insecure HTTP URLs to secure HTTPS URLs.
Users of EMBL-EBI services may wish to update links, bookmarks or API clients to use the HTTPS URLs.

EMBOSS Transeq

EMBOSS Transeq translates nucleic acid sequences to their corresponding peptide sequences. It can translate to the three forward and three reverse frames, and
output multiple frame translations at once.

STEP 1 - Enter your input sequence

Enter or paste a| DNA/RNA ¥ | sequence in any supported format:

atggtggccgagcaccccacgcecaccacagccgcaccaaccaccgceccatggactccaccgecggcetcetggeattgecgeccecggeggeggeggeggtgtgegacctgaggatggageccaagatccecggage
cattcgtgtggccgaacggecgacgecgaggecggegtcggeggeggagetggacatgeecegtggtcgacgtgggegtgetccgegacggegacgecgaggggetgegecgegecgeggegeaggtggecgecg
cgtgcgccacgecacgggttcttccaggtgtccgagcacggegtecgacgecgetctggegegegecgegetcgacggegecagegacttcttccgectecececgetcgecgagaagegecgegegegecgegtececgg
gcaccgtgtccggctacaccagcgeccacgecgaccgcttcgectccaagetceccatggaaggagaccctcetecttcggettccacgaccgegecgecgecccegtegtcgecgactacttctccagecaccctecgge
cccgacttcgegecaatggggagggtgtaccagaagtactgcgaggagatgaaggagcetgtcgetgacgatcatggaactcectggagetgagectgggegtggagegaggcetactacagggagttcttcgecggacag
cagctcaatcatgcggtgcaactactacccgccatgcccggagececggageggacgetcggecacgggeccgeactgecgaccccaccgecctcaccatectectccaggacgacgtcggeggectcgaggtectegt

cgacggcgaatggcgccccgtcagecccgtcccecggegecatggtcatcaacatcggegacaccttcatggegetgtcgaacgggaggtataagagetgectgcacagggeggtggtgaaccagcggegggage

Or, upload a file: 7rruzBR 771 Ls8ER

STEP 2 - Select Parameters

FRAME CODON TABLE

F (Forward three frames) v §| Standard Code v

The default settings will fulfill the needs of most users.

(Click here, if you want to view or change the default settings.)

STEP 3 - Submit your job

~ Be notified by email (Tick this box if you want to be notified by email when the results are available)

| Submit I

If you plan to use these services during a course please contact us.
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EMBOSS Transeq

Input form ’ Web services Help & Documentation ‘ ®: Feedback <Share

Tools > Sequence Translation > EMBOSS Transeq

EMBL-EBI to be HTTPS by default from 1st October

On the 1st October the majority of services hosted on www.ebi.ac.uk will be served over HTTPS by default. Services that are becoming HTTPS by default will
automatically redirect users accessing the site on insecure HTTP URLs to secure HTTPS URLs.
Users of EMBL-EBI services may wish to update links, bookmarks or API clients to use the HTTPS URLs.

Results for job emboss_transeq-120170929-090805-0838-23778789-pg

J[elell@isellis  Submission Details

Download ' Show Colors

>EMBOSS_001_1

MVAEHPTPPQPHQPPPMDSTAGSGIAAPAAAAVCDLRMEPKI PEPFVWPNGDARPASAAE
LDMPVVDVGVLRDGDAEGLRRAAAQVAAACATHGFFQVSEHGVDAALARAALDGASDFFR
LPLAEKRRARRVPGTVSGYTSAHADRFASKLPWKETLSFGFHDRAAAPVVADYFSSTLGP
DFAPMGRVYQKYCEEMKELSLTIMELLELSLGVERGY YREFFADSSSIMRCNYYPPCPEP
ERTLGTGPHCDPTALTILLQDDVGGLEVLVDGEWRPVSPVPGAMVINIGDTFMALSNGRY
KSCLHRAVVNQRRERRSLAFFLCPREDRVVRPPPSAATPQHYPDFTWADLMRFTQRHYRA
DTRTLDAFTRWLAPPAADAAATAQVEAAS *

>EMBOSS_001_2

WWPSTPRHHSRTNHRPWTPPPALALPPRRRRRCAT *GWSPRSRSHSCGRTATRGRRRRRS
WICPWSTWACSATATPRGCAAPRRRWPPRAPRTGS SRCPSTASTPLWRAPRSTAPATSSA
SRSPRSAARAASRAPCPATPAPTPTASPPSSHGRRPSPSASTTAPPPPSSPTTSPAPSAP
TSROWGGCTRSTARR*RSCR*RSWNSWS * AWAWSEATTGSSSRTAAQSCGATTTRHARSR
SGRSARARTATPPPSPSSSRTTSAASRSSSTANGAPSAPSPAPWSSTSATPSWRCRTGGT
RAACTGRW*TSGGSGGRWRSSCARGRTGWCGRRRAPPRRSTTRTSPGPTSCASRSATTAP
TPARSTPSRAGSRRRPPTPPRRRRSRRPAX

>EMBOSS_001_3
GGRAPHATTAAPTTAHGLHRRLWHCRPGGGGGVRPEDGAQDPGAIRVAERRREAGVGGGA
GHARGRRGRAPRRRRRGAAPRRGAGGRRVRHARVLPGVRARRRRRSGARRARRRQRLLPP
PARREAPRAPRPGHRVRLHQRPRRPLRLQAPMEGDPLLRLPRPRRRPRRRRLLLOHPRPR
LRANGEGVPEVLRGDEGAVADDHGTPGAEPGRGARLLQGVLRGQQLNHAVQLLPAMPGAG
ADARHGPALRPHRPHHPPPGRRRRPRGPRRRRMAPRQPRPRRHGHQHRRHLHGAVEREV *
ELPAQGGGEPAAGAAVAGVLPVPAGGQGGAAAAERRHAAALPGLHLGRPHALHAAPLPRR
HPHARRLHALARAAGRRRRRDGAGRGGOLX



[o]
>EMBOSS 001 1 e
MVAEHPTPPOPHQOPPPMDSTAGSGIAAPAAAAVCDLRMEPKIPEPFVWPNGDARPASAAE |
LDMPVVDVGVLRDGDAEGLRRAAAQVAAACATHGFFQVSEHGVDAALARAALDGASDFFR
LPLAEKRRARRVPGTVSGYTSAHADRFASKLPWKETLSFGFHDRAAAPVVADYFSSTLGP
DFAPMGRVYQKYCEEMKELSLTIMELLELSLGVERGYYREFFADSSSIMRCNYYPPCPEP
ERTLGTGPHCDPTALTILLQDDVGGLEVLVDGEWRPVSPVPGAMVINIGDTFMALSNGRY
KSCLHRAVVNQRRERRSLAFFLCPREDRVVRPPPSAATPQHYPDFTWADLMRFTQRHYRA
DTRTLDAFTRWLAPPAADAAATAQVEAA

>EMBOSS_001_2
WWPSTPRHHSRTNHRPWTPPPALALPPRRRRRCAT*EWSPRSRSHSCGRTATRGRRRRRS
WTCPWSTWACSATATPRGCAAPRRRWPPRAPRTGS SRCPSTASTPLWRAPRSTAPATSSA
SRSPRSAARAASRAPCPATPAPTPTASPPSSHGRRPSPSASTTAPPPPSSPTTSPAPSAP
TSRQWGGCTRSTARKARSCEK*RSWNSW{*AWAWSEATTGS SSRTAAQSCGATTTRHARSR
SGRSARARTATPPPSPSSSRTTSAASRSSSTANGAPSAPSPAPWSSTSATPSWRCRTGGI
RAACTGRW* TSGGSGGRWRS SCARGRTGWCGRRRAPPRRSTTRTSPGPTSCASRSATTAP
TPARSTPSRAGSRRRPPTPPRRRRSRRPAX

>EMBOSS_001_3
GGRAPHATTAAPTTAHGLHRRLWHCRPGGGGGVRPEDGAQDPGATRVAERRREAGVGGGA
GHARGRRGRAPRRRRRGAAPRRGAGGRRVRHARVLPGVRARRRRRSGARRARRRQRLLPP
PARREAPRAPRPGHRVRLHQRPRRPLRLQOAPMEGDPLLRLPRPRRRPRRRRLLLQHPRPR
LRANGEGVPEVLRGDEGAVADDHGTPGAEPGRGARLLQGVLRGQQLNHAVQLLPAMPGAG
ADARHGPALRPHRPHHPPPGRRRRPRGPRRRRMAPRQPRPRRHGHQHRRHLHGAVERE(*)
ELPAQGGGEPAAGAAVAGVLPVPAGGQGGAAAAERRHAAALPGLHLGRPHALHAAPLPRR
HPHARRLHALARAAGRRRRRDGAGRGGQLX



HhDELEFADEE

ATG STOP
1bp 557bp  660bp  981bp 2453bp  2743bp
— Exon1 Exon2 Exon3
557bp 10300 = 350bp 1472bp 291bp
— -

2743bp

HHEILF

3DDIYY (FE1THY> 557bp, HE2IT x> 322bp, FE1T XV 291bp) .
2DMDA AL (E14 O 103bp, FE24 0O 1472bp) MNHEES,
B FDESIE., 2743bp(ELTAE—2—EEIEEEY)

72/ BREC S

MVAEHPTPPQPHQPPPMDSTAGSGIAAPAAAAVCDLRMEPKIPEPFVWPNGDARPASAAE
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DTRTLDAFTRWLAPPAADAAATAQVEAAS*
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Sign in to NCBI

m) U.S. National Library of Medicine > NCBI National Center for Biotechnology Information

BLAST®

Home  RecentResults  Saved Strategies  Help

QuickBLASTP

BLAST finds regions of similarity between biological sequences. The program Try QuickBLASTP for a fast protein search of nr.

compares nucleotide or protein sequences to sequence databases and

Learn more Tue, 23 May 2017 13:00:00 EST [E More BLAST news...

calculates the statistical significance.

Basic Local Alignment Search Tool I

Web BLAST

BLAST Genomes

Enter organism common name, scientific name, or tax id.

Human Mouse Rat Microbes

Standalone and APl BLAST

B yse BLAST API Use BLAST in the cloud

‘ Download BLAST
Start an instance at a cloud provider

L] Get BLAST databases and executables mm Call BLAST from your application

Specialized searches

Find proteins highly similar Design primers specific to Compare two sequences Find conserved domains in
to your query your PCR template across their entire span your sequence



m) U.S. National Library of Medicine > NCBI National Center for Biotechnology Information Sign in to NCBI

BLAST ° » blastp suite Home Recent Results Saved Strategies Help

Standard Protein BLAST

blastn | blastp | blastx | tblastn | tblastx |

Enter Query Sequence BLASTP programs search protein databases using a protein query. more... Resetpage ~ Bookmark
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &
From
To
2
Or, upload file TPANERR 7 7 AVRER 9
Job Title
Enter a descriptive title for your BLAST search &)
| Align two or more sequences &
Choose Search Set
Database Non-redundant protein sequences (nr) o
Organism
Opgonal Enter orga e or id--completions will be s Exclude *
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. &
Exclude Models (XM/XP) " Uncultured/environmental sample sequences
Optional
Entrez Query Youlllll§ Create custom database
Optional

Enter an Entrez query to limit search &)

Program Selection

Algorithm Quick BLASTP (Accelerated protein-protein BLAST) [T04
© blastp (protein-protein BLAST)
PSI-BLAST (Position-Specific Iterated BLAST)
 PHI-BLAST (Pattern Hit Initiated BLAST)
DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST algorithm &

Search database Non-redundant protein sequences (nr) using Blastp (protein-protein BLAST)

Show results in a new window

(#)Algorithm parameters

Support center  Mailing list

BLAST is a registered trademark of the National Library of Medicine

NCBI

National Center for Biotechnology Information, U.S. National Library of Medicine 1\|'1;L11V)}£<\1\L
8600 Rockville Pike, Bethesda MD, 20894 USA -

Policies and Guidelines | Contact



m) U.S. National Library of Medicine NCBI National Center for Biotechnology Information Sign in to NCBI

BLAST ®» blastp suite Home  RecentResults  Saved Strategies  Help

Standard Protein BLAST

blastn | blastp | blastx | tblastn | tblastx |

Enter Query Sequence BLASTP programs search protein databases using a protein query. more... Resetpage ~ Bookmark
N Query subrange &
>Aaminoacid From
MVAEHPTPPQPHQPPPMDSTAGSGIAAPAAAAVCDLRMEPKIPEPFVWPNGDARPASAAELDM
PVVDVGV To
LRDGDAEGLRRAAAQVAAACATHGFFQVSEHGVDAALARAALDGASDFFRLPLAEKRRARRVP
GTVSGYT )
T O TILERER | J7 TLRER © .
Job Title A aminoacid
Enter a descriptive title for your BLAST search &

Align two or more sequences &

Choose Search Set
Database Non-redundant protein sequences (nr) o
Organism
Ogonal Enter organism name or id--completions will be d Exclude T

Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. &

Exclude ' Models (XM/XP) " | Uncultured/environmental sample sequences
Optional
Entrez Query YoulllTd Create custom database
Optional

Enter an Entrez query to limit search &

Program Selection

Algorithm ~Quick BLASTP (Accelerated protein-protein BLAST) [3%q
© blastp (protein-protein BLAST)
PSI-BLAST (Position-Specific Iterated BLAST)
PHI-BLAST (Pattern Hit Initiated BLAST)
DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST algorithm &)

‘ Search database Non-redundant protein sequences (nr) using Blastp (protein-protein BLAST)

| Show results in a new window

Algorithm parameters

Support center  Mailing list |

BLAST is a registered trademark of the National Library of Medicine

NCBI

IONAL
National Center for Biotechnology Information, U.S. National Library of Medicine LIERARYOF
8600 Rockville Pike, Bethesda MD, 20894 USA :

Policies and Guidelines | Contact
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®
BLAST  » blastp suite » RID-WW1SFB77015

U.S. National Library of Medicine

> NCBI National Center for Biotechnology Information

Sign in to NCBI

Home Recent Results ~ Saved Strategies  Help

BLAST Results

Edit and Resubmit Save Search Strategies > Formatting options

Job title: A aminoacid

RID WW1SFB77015 (Expires on 09-30 16:40 pm)

Query ID Icl|Query_230675
Description Aaminoacid
Molecule type amino acid
Query Length 389

> Download

Youllll} How to read this page Blast report descriptic

Database Name nr
Description All non-redundant GenBank CDS translations+PDB+SwissProt+PIR+PRF excluding
environmental samples from WGS projects
Program BLASTP 2.7.0+ » Citation

Other reports: & Search Summary [Taxonomy reports] [Distance tree of results] [Multiple alignment] [MSA viewer]

©Graphic Summary,

(=) Show Conserved Domains

L= Analyze your query with SmartBLAST

Putative ved d. ins have been detected, click on the image below for detailed results.
1 50 100 150 200 250 300 350 389
Query seq,
Specific hits
Superfanilies \ PcbC superfamily |
Distribution of the top 101 Blast Hits on 100 subject sequences &
Mouse over to see the title, click to show alignments
Color key for alignment scores

<40 Il 40-50 1 50-80 [l 80-200 Il >=200

‘I | | QE"I | |

1 70 140 210 280 350




Sequences producing significant alignments:
Select: All None Selected:0
1 Alignments o

Description s“::; :g;i (:;:3 valIEue Ident Accession
793 793 100% 0.0 100% XP_015627721.1
790 790 100% 0.0 99% AER45907.1
788 788 100% 0.0 99% AAN73384.1
788 788 100% 0.0 99% AER45865.1
GA C20oxidase2 [Oryza glumipatula] 786 786 100% 0.0 99% BAG80954.1
] gibberellin-20 oxidase-2 [Oryza rufipogon] 785 785 100% 0.0 99% BAK39011.1
| SD1 [Oryza rufipogon] 785 785 100% 0.0 99% AER45849.1
| gibberellin-20 oxidase-2 [Oryza sativa Indica Group] 785 785 100% 0.0 99% BAL03272.1
~] GA C20oxidase2 [Oryza longistaminata] 783 783 100% 0.0 98% BAGB80956.1
GA C20oxidase2 [Oryza meridionalis] 778 778 100% 0.0 98% BAG80955.1
) gibberellin-20 oxidase-2 [Oryza sativa Indica Group] 774 774 100% 0.0 98% BAK39040.1
| gibberellin-20 oxidase-2 [Oryza sativa Indica Group] 774 774 100% 0.0 98% BAK39033.1
| gibberellin-20 oxidase-2 [Oryza sativa Indica Group] 773 773 100% 0.0 98% BAK39038.1
~) SD1 [Oryza sativa] 767 767 97% 0.0 99% AER45797.1
hypothetical protein Osl_04688 [Oryza sativa Indica Group] 687 687 95% 0.0 93% EAY76733.1
~ | GA C20oxidase2 [Oryza punctata] 671 671 95% 0.0 95% BAG80957.1
~] GA C20oxidase2 [Oryza alta] 659 659 95% 0.0 89% BAGB80960.1
"~ GA C20oxidase2 [Oryza officinalis] 644 644 92% 0.0 95% BAG80959.1
"~ GA C200xidase2 [Oryza minuta] 638 638 92% 0.0 94% BAGB80958.1
GA C20oxidase2 [Oryza brachyantha] 637 637 100% 0.0 88% BAGB80961.1
~) SD1 [Oryza rufipogon] 631 631 79% 00 99% AER45851.1
"~ GA C20oxidase2 [Oryza meyeriana var. granulata] 626 626 95% 0.0 87% BAG80962.1
| gibberellin 20 oxidase 2 isoform X1 [Sorghum bicolor] 615 615 97% 0.0 83% XP_002456751.1
) hypothetical protein SORBI_3003G379500 [Sorghum bicolor] 614 614 97% 0.0 83% 0QU87995.1
uncharacterized protein LOC107521947 [Zea mays] 609 609 96% 0.0 85% NP_001308615.1
| gibberellin 20 oxidase 2-like [Aegilops tauschii subsp. tauschii] 607 607 94% 0.0 83% XP_020187952.1
~) unnamed protein product [Triticum aestivum] 605 605 97% 0.0 81% CDM85079.1
"~ GA200x-D2 [Triticum aestivum] 604 604 94% 0.0 83% CFV04355.1
~] PREDICTED: gibberellin 20 oxidase 2-like [Oryza brachyantha] 603 603 100% 0.0 80% XP_015690591.1
~) PREDICTED: gibberellin 20 oxidase 2-like [Setaria italica] 602 602 87% 0.0 88% XP_004970813.1
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SD1 [Oryza sativa Japonica Group]
Sequence ID: AER45907.1 Length: 389 Number of Matches: 1

Related Information
Range 1: 1 to 389 GenPept Graphics

Gene - associated gene details
Score Expect Method Identities Positives Gaps

790 bits(2041) 0.0  Compositional matrix adjust. 388/389(99%) 388/389(99%) 0/389(0%)

Query 1 MVAEHPTPPQPHQPPPMDSTAGSGIAAPAAAAVCDLRMEPKIPEPFVWPNGDARPASAAE 60
MVAEHPTPPQPHQPPPMDSTAGSGIAAPAAAAVCDLRMEPKIPEPFVWPNGDARPASAAE
Sbjct 1 MVAEHPTPPQPHQPPPMDSTAGSGIAAPAAAAVCDLRMEPKIPEPFVWPNGDARPASAAE 60

Query 61 LDMPVVDVGVLRDGDAEGLRRAAAQVAAACATHGFFQVSEHGVDAALARAALDGASDFFR 120
LDMPVVDVGVLRDGDAEGLRRAAAQVAAACATHGFFQVS HGVDAALARAALDGASDFFR
Sbjct 61 LDMPVVDVGVLRDGDAEGLRRAAAQVAAACATHGFFQVSXHGVDAALARAALDGASDFFR 120

Query 121 LPLAEKRRARRVPGTVSGYTSAHADRFASKLPWKETLSFGFHDRAAAPVVADYFSSTLGP 180
LPLAEKRRARRVPGTVSGYTSAHADRFASKLPWKETLSFGFHDRAAAPVVADYFSSTLGP
Sbjct 121 LPLAEKRRARRVPGTVSGYTSAHADRFASKLPWKETLSFGFHDRAAAPVVADYFSSTLGP 180

Query 181 DFAPMGRVYQKYCEEMKELSLTIMELLELSLGVERGYYREFFADSSSIMRCNYYPPCPEP 240
DFAPMGRVYQKYCEEMKELSLTIMELLELSLGVERGYYREFFADSSSIMRCNYYPPCPEP
Sbjct 181 DFAPMGRVYQKYCEEMKELSLTIMELLELSLGVERGYYREFFADSSSIMRCNYYPPCPEP 240

Query 241 ERTLGTGPHCDPTALTILLQDDVGGLEVLVDGEWRPVSPVPGAMVINIGDTFMALSNGRY 300
ERTLGTGPHCDPTALTILLQDDVGGLEVLVDGEWRPVSPVPGAMVINIGDTFMALSNGRY
Sbjct 241 ERTLGTGPHCDPTALTILLQODDVGGLEVLVDGEWRPVSPVPGAMVINIGDTFMALSNGRY 300

Query 301 KSCLHRAVVNQRRERRSLAFFLCPREDRVVRPPPSAATPQHYPDFTWADLMRFTQRHYRA 360
KSCLHRAVVNQRRERRSLAFFLCPREDRVVRPPPSAATPQHYPDFTWADLMRFTQRHYRA
Sbjct 301 KSCLHRAVVNQRRERRSLAFFLCPREDRVVRPPPSAATPQHYPDFTWADLMRFTQRHYRA 360

Query 361 DTRTLDAFTRWLAPPAADAAATAQVEAAS 389
DTRTLDAFTRWLAPPAADAAATAQVEAAS
Sbjct 361 DTRTLDAFTRWLAPPAADAAATAQVEAAS 389

Download v GenPept Graphics ¥ Next A Previous 4 Descriptions

putative gibberellin 20 oxidase [Oryza rufipogon]
Sequence ID: AAN73384.1 Length: 389 Number of Matches: 1

> See 127 more title(s)

Related Information
Range 1: 1 to 389 GenPept Graphics

Gene - associated gene details

Score Expect Method Identities Positives Gaps Identical Proteins - Identical proteins to
788 bits(2035) 0.0 Compositional matrix adjust. 387/389(99%) 388/389(99%) 0/389(0%) e P
AAN73384.1
Query 1 MVAEHPTPPQPHQPPPMDSTAGSGIAAPAAAAVCDLRMEPKIPEPFVWPNGDARPASAAE 60
MVAEHPTPPQPHQPPPMDSTAGSGIAAPAAAAVCDLRMEPKIPEPFVWPNGDARPASAAE
Sbject 1 MVAEHPTPPQPHQPPPMDSTAGSGIAAPAAAAVCDLRMEPKIPEPFVWPNGDARPASAAE 60
Query 61  LDMPVVDVGVLRDGDAEGLRRAAAQVAAACATHGFFQVSEHGVDAALARAALDGASDFFR 120
LDMPVVDVGVLRDGDAEGLRRAAAQVAAACATHGFFQVS HGVDAALARAALDGASDFFR
Sbjct 61  LDMPVVDVGVLRDGDAEGLRRAAAQVAAACATHGFFQVSGHGVDAALARAALDGASDFFR 120
Query 121 LPLAEKRRARRVPGTVSGYTSAHADRFASKLPWKETLSFGFHDRAAAPVVADYFSSTLGP 180
LPLAEKRRARRVPGTVSGYTSAHADRFASKLPWKETLSFGFHDRAAAPVVADYFSSTLGP
Sbjct 121 LPLAEKRRARRVPGTVSGYTSAHADRFASKLPWKETLSFGFHDRAAAPVVADYFSSTLGP 180
Query 181 DFAPMGRVYQKYCEEMKELSLTIMELLELSLGVERGYYREFFADSSSIMRCNYYPPCPEP 240
DFAPMGRVYQKYCEEMKELSLTIMELLELSLGVERGY YREFFADSSSIMRCNYYPPCPEP
Sbjct 181 DFAPMGRVYQKYCEEMKELSLTIMELLELSLGVERGYYREFFADSSSIMRCNYYPPCPEP 240
Query 241 ERTLGTGPHCDPTALTILLQODDVGGLEVLVDGEWRPVSPVPGAMVINIGDTFMALSNGRY 300
ERTLGTGPHCDPTALTILLODDVGGLEVLVDGEWRPVSPVPGAMVINIGDTFMALSNGRY
Sbjct 241 ERTLGTGPHCDPTALTILLQDDVGGLEVLVDGEWRPVSPVPGAMVINIGDTFMALSNGRY 300
Query 301 KSCLHRAVVNQRRERRSLAFFLCPREDRVVRPPPSAATPQHYPDFTWADLMRFTQRHYRA 360
KSCLHRAVVNQRRERRSLAFFLCPREDRVVRPPPSAATP+HYPDFTWADLMRFTQRHYRA
Sbjct 301 KSCLHRAVVNQRRERRSLAFFLCPREDRVVRPPPSAATPRHYPDFTWADLMRFTQRHYRA 360
Query 361 DTRTLDAFTRWLAPPAADAAATAQVEAAS 389
DTRTLDAFTRWLAPPAADAAATAQVEAAS
Sbjct 361 DTRTLDAFTRWLAPPAADAAATAQVEAAS 389
Download v GenPept Graphics ¥ Next A Previous 4 Descriptions

SD1 [Oryza rufipogon]
Sequence ID: AER45865.1 Length: 389 Number of Matches: 1

Related Information
Range 1: 1 to 389 GenPept Graphics

Score Expect Method Identities Positives Gaps
788 bits(2034) 0.0 Compositional matrix adiust. 387/389(99%) 387/389(99%) 0/389(0%)




Protein

GenPept ~

Protein | | @
Advanced Help
Send to: ~
Change region shown =
SD1 [Oryza sativa Japonica Group]
Customize view ®

GenBank: AER45907.1
Identical Proteins FASTA  Graphics

Go to: (V)

LOCUS AER45907 389 aa linear PLN 25-JUL-2016
DEFINITION SD1 [Oryza sativa Japonica Group].

ACCESSION AER45907

VERSION AER45907.1

DBSOURCE accession JN541538.1

KEYWORDS .

SOURCE Oryza sativa Japonica Group (Japanese rice)

ORGANISM Oryza sativa Japonica Group

Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta;
Spermatophyta; Magnoliophyta; Liliopsida; Poales; Poaceae; BOP
clade; Oryzoideae; Oryzeae; Oryzinae; Oryza; Oryza sativa.

REFERENCE 1 (residues 1 to 389)
AUTHORS Reagon,M., Thurber,C.S., Olsen,K.M., Jia,Y. and Caicedo,A.L.
TITLE The long and the short of it: SD1 polymorphism and the evolution of
growth trait divergence in U.S. weedy rice
JOURNAL Mol. Ecol. (2011) In press
PUBMED 21854475
REMARK Publication Status: Available-Online prior to print
REFERENCE 2 (residues 1 to 389)
AUTHORS Reagon,M., Thurber,C.S., Olsen,K.M., Jia,Y. and Caicedo,A.L.
TITLE Direct Submission
JOURNAL Submitted (01-AUG-2011) Department of Biology, University of
Massachusetts, Amherst, MA 01003, USA
COMMENT Method: conceptual translation.
FEATURES Location/Qualifiers
source 1..389
/organism="Oryza sativa Japonica Group"
/cultivar="Kotobuki Mochi"
/specimen_voucher="2545"
/db_xref="taxon:39947"
/chromosome="1"
/country="Japan"
Protein 1..389
/product="sD1"
Region 33..372
/region_name="PLN02276"
/note="gibberellin 20-oxidase"
/db_xref="CDD:215156"
Region 64..169

¢Dbs

ORIGIN

-

61
121
181

/region_name="DIOX N"

/note="non-haem dioxygenase in morphine synthesis
N-terminal; pfaml4226"

/db_xref="CDD:290926"

227..324

/region_name="20G-FeII_Oxy"

/note="20G-Fe(II) oxygenase superfamily; pfam03171"
/db_xref="CDD:281202"

1..389

/coded_by="join(JN541538.1:1522..2078,
JN541538.1:2181..2502,JN541538.1:3935..4225)"

mvaehptppq phgpppmdst agsgiaapaa aavcdlrmep kipepfvwpn gdarpasaae
ldmpvvdvgv lrdgdaeglr raaagvaaac athgffgvsx hgvdaalara aldgasdffr
lplaekrrar rvpgtvsgyt sahadrfask lpwketlsfg fhdraaapvv adyfsstlgp
dfapmgrvyq kyceemkels ltimellels lgvergyyre ffadsssimr cnyyppcpep

Analyze this sequence
Run BLAST

Identify Conserved Domains
Highlight Sequence Features

Find in this Sequence

Articles about the LOC4325003 gene _
Control of grain protein contents through
SEMIDWARF1 mutz [Mol Genet Genomics. 2015]

Green revolution: a mutant gibberellin-synthesis
gene in rice. [Nature. 2002]

Seeall...

Reference sequence information

RefSeq protein

See the reference protein sequence for
PREDICTED: gibberellin 20 oxidase 2
(XP_015627721.1).

More about the gene LOC4325003 —

LOC4325003 gene
Also Known As: OSNPB_010883800, 200x2,...

Related information
Similar protein sequences using SmartBlast

Related Sequences

CDD Search Results
Conserved Domains (Concise)
Conserved Domains (Full)
Domain Relatives

Gene

GeneView in dbSNP

Nucleotide

PopSet

Proteins with Similar Sequences

PubMed




Sequences producing significant alignments:
Select: All None Selected:0
1 Alignments o

Description s“::; :g;i (:;:3 valIEue Ident Accession
793 793 100% 0.0 100% XP_015627721.1
790 790 100% 0.0 99% AER45907.1
788 788 100% 0.0 99% AAN73384.1
788 788 100% 0.0 99% AER45865.1
GA C20oxidase2 [Oryza glumipatula] 786 786 100% 0.0 99% BAG80954.1
] gibberellin-20 oxidase-2 [Oryza rufipogon] 785 785 100% 0.0 99% BAK39011.1
| SD1 [Oryza rufipogon] 785 785 100% 0.0 99% AER45849.1
| gibberellin-20 oxidase-2 [Oryza sativa Indica Group] 785 785 100% 0.0 99% BAL03272.1
~] GA C20oxidase2 [Oryza longistaminata] 783 783 100% 0.0 98% BAGB80956.1
GA C20oxidase2 [Oryza meridionalis] 778 778 100% 0.0 98% BAG80955.1
) gibberellin-20 oxidase-2 [Oryza sativa Indica Group] 774 774 100% 0.0 98% BAK39040.1
| gibberellin-20 oxidase-2 [Oryza sativa Indica Group] 774 774 100% 0.0 98% BAK39033.1
| gibberellin-20 oxidase-2 [Oryza sativa Indica Group] 773 773 100% 0.0 98% BAK39038.1
~) SD1 [Oryza sativa] 767 767 97% 0.0 99% AER45797.1
hypothetical protein Osl_04688 [Oryza sativa Indica Group] 687 687 95% 0.0 93% EAY76733.1
~ | GA C20oxidase2 [Oryza punctata] 671 671 95% 0.0 95% BAG80957.1
~] GA C20oxidase2 [Oryza alta] 659 659 95% 0.0 89% BAGB80960.1
"~ GA C20oxidase2 [Oryza officinalis] 644 644 92% 0.0 95% BAG80959.1
"~ GA C200xidase2 [Oryza minuta] 638 638 92% 0.0 94% BAGB80958.1
GA C20oxidase2 [Oryza brachyantha] 637 637 100% 0.0 88% BAGB80961.1
~) SD1 [Oryza rufipogon] 631 631 79% 00 99% AER45851.1
"~ GA C20oxidase2 [Oryza meyeriana var. granulata] 626 626 95% 0.0 87% BAG80962.1
| gibberellin 20 oxidase 2 isoform X1 [Sorghum bicolor] 615 615 97% 0.0 83% XP_002456751.1
) hypothetical protein SORBI_3003G379500 [Sorghum bicolor] 614 614 97% 0.0 83% 0QU87995.1
uncharacterized protein LOC107521947 [Zea mays] 609 609 96% 0.0 85% NP_001308615.1
| gibberellin 20 oxidase 2-like [Aegilops tauschii subsp. tauschii] 607 607 94% 0.0 83% XP_020187952.1
~) unnamed protein product [Triticum aestivum] 605 605 97% 0.0 81% CDM85079.1
"~ GA200x-D2 [Triticum aestivum] 604 604 94% 0.0 83% CFV04355.1
~] PREDICTED: gibberellin 20 oxidase 2-like [Oryza brachyantha] 603 603 100% 0.0 80% XP_015690591.1
~) PREDICTED: gibberellin 20 oxidase 2-like [Setaria italica] 602 602 87% 0.0 88% XP_004970813.1
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GA200X2 - Gibberellin 20 oxidase 2 - Arabidopsis thaliana (Mouse ...
www.uniprot.org/uniprot/Q39111 v ZDR—I % RT

Key oxidase enzyme in the biosynthesis of gibberellin that catalyzes the conversion of GA12 and GA53
to GA9 and GA20 respectively, via a three-step oxidation at C-20 of the GA skeleton. GA53 is less
effectively oxidized than GA12, and ...

RiceXPro

ricexpro.dna.affrc.go.jp/ GGEP/gene-search.php?keyword... v & DR—I%ZERT

(Gibberellin C-20 oxidase 2) (GA 20-oxidase 2) (Os200x2) (Semidwarf-1 protein). LOC_0Os01g66100 -
18955, BD187781, S-12114 (non-unique), Gibberellin 20 oxidase 2 (EC 1.14.11.-) (Gibberellin C-20
oxidase 2) (GA 20-oxidase 2) ...

KEGG REACTION: R06322
www.genome.jp/dbget-bin/www_bget?R06322+R06323+R06326 v & DR—I%RT
Name. (gibberellin-44),2-oxoglutarate:oxygen oxidoreductase. Definition. Gibberellin A24 <=>
Gibberellin A9 + CO2. Equation. C11861 <=> C11863 + C00011. Comment. GA 20-oxidase(2-
oxoglutarate dependent dioxygenase), GA200x

KEGG REACTION: R07184
www.genome.jp/dbget-bin/www_bget?reaction+R07184... v ZDR—I%RY

Name. (gibberellin-44),2-oxoglutarate:oxygen oxidoreductase. Definition. Gibberellin A24 <=>
Gibberellin A9 + CO2. Equation. C11861 <=> C11863 + C00011. Comment. GA 20-oxidase(2-
oxoglutarate dependent dioxygenase), GA200ox

Gene - Detail - SHIGEN

https://shigen.nig.ac.jp/rice/oryzabase/gene/detail/470 v ZDR—I %R

2017/07/07 - Gene Name Synonym, dee-geo-woo-gen dwarf(sd1-d), green revolution gene, semidwarf-
1, GA C200oxidase2, semidwarf-1, reimei dwarf(sd1-r), Calrose76(sd1- 3), Jikkoku(sd1-2). rice GA 20-
oxidase2, GA 20-oxidase 2, ...

Biosafety of Forest Transgenic Trees: Improving the Scientific Basis ...
https://books.google.co.jp/books?isbn=9401775311 - ZDR—I%RT

Cristina Vettori, Fernando Gallardo, Hely Haggman - 2016 - Nature

(2015) 35S::GA20xidase1,6::0CS 35S::GA2oxidase3::0CS SHI1::SHI1::SHI1
PHOR1::PHOR1::PHOR1 GA20x1::GA20xidase2::NOS RGL1-1::GA20oxidase2:: NOS Empty vector
Phytochrome trial 717 35S::PHYB1::0CS 2004— 2013 220 ...

oxidoreductase, 20G-Fe(Il) oxygenase family protein - Protein Result
https://www.ncbi.nlm.nih.gov/protein?term=oxidoreductase... - £ DX—I' %R T

RecName: Full=Gibberellin 20 oxidase 2; AltName: Full=GA 20-oxidase 2; AltName: Full=Gibberellin C-
20 oxidase 2; AltName: Full=0s200x2; AltName: Full =Protein semidwarf-1 389 aa protein POC5H5.1
Gl:158705787 2. RecName: ...

EARLY FLOWERING3 Regulates Flowering in Spring Barley by ...
https://www.ncbi.nlm.nih.gov/pubmed/24781117 - ZDR—I%ZRT
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UniProt
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BLAST Align Retrieve/ID mapping Peptide search » Help; Co'ntact‘-P
UniProtkB - Q39111 (GAOX2_ARATH)
DISplay = Align Ig Format“ﬁAdd to basket “ (0} Historyl @ Feedback B Help video D Other tutorials and videos

Protein | Gibberellin 20 oxidase 2

Publications
Gene GA200X2
Feature viewer

Organism H Arabidopsis thaliana (Mouse-ear cress)

Feature table

Y
Statusl h Reviewed - Annotation score: @@@@®® - Experimental evidence at transcript level’

e
Function

Subcellular location

Key oxidase enzyme in the biosynthesis of gibberellin that catalyzes the conversion of GA12 and GA53 to GA9 and GA20 respectively, via a three-step oxidation at C-20 of the GA
skeleton. GA53 is less effectively oxidized than GA12, and GA25 is also formed as a minor product. Involved in the promotion of the floral transition, fertiliy and silique elongation,

Pathology& Biotech but plays only a minor role in elongation of seedling organs. Acts redundantly with GA200X1. € 1 Publication +
PTM / Processing Cofactor
Protein has several cofactor binding sites:
>
Fe
m Note: Binds 1 Fe2* ion per subunit.
Bt

2-oxoglutarate

Pathwayi: gibberellin biosynthesis
This protein is involved in the pathway gibberellin biosynthesis, which is part of Plant hormone biosynthesis.

Similar proteins View all proteins of this organism that are known to be involved in the pathway gibberellin biosynthesis and in Plant hormone biosynthesis.

(") Cross-references Sites

Feature key Position(s) Description Actions Graphical view Length
Entry information o

Metal binding 245 Iron ¢ pROSITE-ProRule annotation + I 1
Metal bindingi 247 Iron ¢ pROSITE-ProRule annotation + I 1
op Metal bindingi 301 Iron ¢ pROSITE-ProRule annotation + | 1

Active site 311 # Sequence analysis I 1

GO - Molecular function’
= gibberellin 20-oxidase activity ¢ Source: TAIR +

= metal ion binding # Source: UniProtKB-KW

Complete GO annotation...
GO - Biological processi
= flower development € Source: TAIR +
gibberellic acid mediated signaling pathway € Source: GO_Central
gibberellin biosynthetic process ¢ Source: TAIR +
response to gibberellin € Source: TAIR +
response to karrikin € Source: TAIR +
response to red or far red light € Source: TAIR +
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Geranylgeranyl diphosphate(GGDP)

\4 CPS

ent-Copalyl diphosphate(CDP)

\4 KS

1 GA130x 1

ent-kaurene Plastids

ent-kaurenol

KO

ent-kaurenal

v

ent-kaurenoic acid

\/

ent-7a-hydroxykaurenoic acid

GA12-aldehyde KAO

v

GA12

Endoplasmic reticulum

GAln 2 GA153
GA15 GA44
* GA200x ‘
GA24 GA19
v v
GA9 GA20
{ GA3ox ¥
GA4 GA1
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EHERPEYRERENBAREY 5 — BN FEEDE
bbc.agr.nagoya-u.ac.jp/~pmb/HANWAISEI.htm v
GA0BALBFRBIRFIE Z DSEB DRIGEMIET Do sdIREEDN, INL U YEBRRRICLD 1RO
ERPEZESNEEICB e U5, ZRBADERRIGAT AR TH, RUELSICIRDOEY
MNEIZRIEINDZET T ZhEOBEMEEREERWN ..

FEMEEET - Wikipedia

https://ja.wikipedia.org/wiki/ 3 & BEF v

EEMRET (FADWELWTAL, semidwarfgene) &id. HEMOEDFS (ExX) %E<TS

BEF. TICEYEEZTHVSNEARE, ROEHRICEVWTAR, JLXREOHRICAVWSh, Z
DFRICLUZREICSIZHINT VD, ... UDULBAS, KRO 1 ROPEEEEFsd1E LTI

ZEM105 OFEERE TR, Rh2 OEFAEEICEERNILEYO—ETHZINL Y UHEET S
ZEDHESMMCES>TWD,

B RN FE A R

PoRIHARAD ROEM 1 RICH T D ROED BELETOAEAND ... - #...
www.kobe-u.ac.jp/documents/research/news/H23/pp2011_05_06-02.pdf v

2011/06/20 - 1940 1960FERICA X P ALF T ROEMMNET D, INEHLFREBMNICEMUE Ulce 1K
TRELEBMUCEIZTIFSD1 (Semi-dwarf1l, FFRIEBEETF. COERKOEXRE. <B3) TH
D, RETHHRFOEZ L ORETIDOREETFH ...

Pl { X DINEERE T 2 EBEGTZRE - BILEHERR
www.riken.jp/~/media/riken/pr/press/2005/20050624_1/20050624 _1.pdf v

2005/06/24 - —#R) &, 1 RONBEMICEDLZEERBEFHNE—RER LD TOsCKX2) .
THDIEE .. ISR ZOHREHFERICFAL. Gn1 EEXEELS TS QTL(sd1) ... L. 1XD
ROEROREBET TH oIz sd1¥4 EA—TUT,

A RDOFEFEEEFsd-1& BRAMEERFOEH #& 5 RERMEL .. - J-St...
https://www.jstage.jst.go.jp/article/jsta1957/37/2/37_2_115/_pdf

S OBA 3 - 1993 - #35| ¥ 3 - BAERLE

1993. 1 R DY FMEWEFsd-1& BANERIZTFOEH. 23R, 1 ¥ FEYBEUHERREBEHMEROR >
HEMEEGRT sd-1& BRIEBRTOBREMT. K15 8 - 5t i IRERZRPE. T501-11IK.
BHHIF11,. SRR ZEMER, T305D.

e/ LWEERR Y 5 —:Sd1 | EE

www.naro.affrc.gojp» ...» 7/ LABEXE I/ LBEBEVY—H—BR(AR) ~

BIEEEER - B - BNCETIARRARETSBETY, Y—H—RBETF4E BEFER)
Sd1 ZE MEIRE &t N2 TERA..

RRBEGFsd1OT VILICE D, 1RXRKXKOY YNV EEEN IV MO
www.naro.affrc.gojp s ... » FREZEREHE Y Y — 2015F0OREBR

BIEBEER - BE - BNCETIMRREZTSBETY, XXKOY VIV EEEDQTLIEI1S
BERICAED, 1 VT hBLHETEY VN VBEEERT. CORREGTFIIERERT
<em>sdi1</em>T&H D, EHISRE & UCalrose 76E3K ...
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STOP
1bp 557bp  660bp  981bp 2453bp  2743bp
— Exon1 Exon2 Exon3
557bp 10300 = 350bp 1472bp 291bp
N -
“eb J— 2743b
HHEIEF '

3DMDIY 2 (FE1THY 557bp, E2T x> 322bp, E1TFVY 291bp) .
2DMDA AL (E14 O 103bp, F24 0O 1472bp) MNBEES,
BIZFDRSIE, 2743bp(EL 7 OE—2— BT EET)

73/ BRECS

MVAEHPTPPQPHQPPPMDSTAGSGIAAPAAAAVCDLRMEPKIPEPFVWPNGDARPASAAER
LDMPVVDVGVLRDGDAEGLRRAAAQVAAACATHGFFQVSEHGVDAALARAALDGASDFFR
LPLAEKRRARRVPGTVSGYTSAHADRFASKLPWKETLSFGFHDRAAAPVVADYFSSTLGP
DFAPMGRVYQKYCEEMKELSLTIMELLELSLGVERGYYREFFADSSSIMRCNYYPPCPEP
ERTLGTGPHCDPTALTILLQDDVGGLEVLVDGEWRPVSPVPGAMVINIGDTFMALSNGRY

KSCLHRAVVNQRRERRSLAFFLCPREDRVVRPPPSAATPQHYPDFTWADLMRFTQRHYRA
DTRTLDAFTRWLAPPAADAAATAQVEAAS*

FRESNBBET: SALYL D4 SRBERAGT
FRINDMEE: SALLOEFHER>TNS,
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