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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 ]
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DNA ---GTCTGCATGCCATTGGTTTCTGAGGTCGTGTGAAACAATAAAGGGCA
DNA ---CAGACGTACGGTAACCAAAGACTCCAGCACACTTTGTTATTTCCCGT

I PolyAZZs Y (b
RNA S —
CAP GTCUGCAUGCCAUUGGUUUCUGAGGUCGUGUGAAACAAUAAAGGGCAAAAA?
EE . GRIL AGG -
2ATS54 //O\I \l |/
MRNA

BB mRNA CAPGTCUGCAUGKCAUUGEUCGUGGARACUUAUUUGGGCAAAAAAAR

Met Pro Leu Val Val Stop
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DNA ---GTCTGCATGCCATTGGTTTCTGAGGTCGTGTGAAACAATAAAGGGCA
DNA ---CAGACGTACGGTAACCAAAGACTCCAGCACACTTTGTTATTTCCCGT
I PolyASZi Y (b

RNA CAPGTCUGCAUGCCAUUGGUUUCUGAGGUCGUGUGAAACAAUAAAGGGCAAAAA?

MRNARE — GRU AGG —
AT54 //O\I \l I/

FXFAmRNA CAPGTCUGCAUGCCAUUGGUCGUGUGAAACAAUAAAGGGCAAAAAAAA

CAGACGTACGGTAACCAGCACACTTTGTTATTTCCCGTTTTTTTT
cDNA GTCTGCATGCCATTGGTCGTGTGAAACAATAAAGGGCAAAAAAAA
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cDNATEERMNE HEE .2
DNAEZ 5| EcDNAER S| Z L8 95
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DNA ---GTCTGCATGCCATTGGTTTCTGAGGTCGTGTGAAACAATAAAGGGCA
DNA -—-—-CAGACGTACGGTAACCAAAGACTCCAGCACACTTTGTTATTTCCCGT
I PolyASZEH A

RNA CAP

MRNARE — GLI AGH —
AT S5A //ﬁ\l \I I/

FFmRNA CAPGTCUGCAUGCCAUUGGUCGUGUGAAACAAUAAAGGGCAAAAAAAA

CAGACGTACGGTAACCAGCACACTTTGTTATTTCCCGTTTTTTTT

cDNA GTCTGCATGCCATTGGTCGTGTGAAACAATAAAGGGCAAAAAAAA




cDNATEERMNE HEZ 3
DNAEZ 5| EcDNAER S| Z L8 95

JOoE—4— IO T2

D I I'f‘/HZI‘/'I I I

DNA ——--GTCTGCATGCCATTGGTTTCTGAGGTCGTGTGAAACAATAAAGGGCA

NV e

¢cDNA | GTCTGCATGCCATTGGTCGTGTGAAACAATAAAGGGCAAAAAAAA
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PN . =
G*A200x|dase2—genom|c DNA PPN GA200xidase2-cDNA
N~ =] w858 =]« s | | M FT | rom ) =
|1 2 2 8 O R 2 0 R [ Il [ PN =51 [ [=]ed > Jur] N> =Sl a]m  [«|s]«]m] ¥ [rr]alg| @ o] [s]«]> [u]
)I(E ID C20 oxidase for a candidate gen of sdi
. . . . . XX
S0 Sequence 2900 BP; 603 A; 854 Cj 784 G 644 T3 S0 Sequence 1178 BP; 171 A; 455 C; 152 T; 392 G.
HSEC5 D GenomicDNA & HBE25DcDNA
18 268 38 48 ) 68 78 =) =) 168 T BT ) a0 =5 5 ) B oo
tetecectgt tacaaatace ccaccctect geoccagacag ctegecctge acacacacac acactcacac tcacacacge tetcaactca ctecegetea *
atggtggeeg t ggactccace gecggetctg geattgecge cccggeggeg geggeggtgt
118 1260 130 140 158 168 178 180 190 2680
118 126 130 140 156 160 178 1868 190 268
acacageget cacttcetecat ctecaatete atggtggecg ageacceccac gecaccacag ceogeaccaac caccgeccat ggactccace gecggetotg gegacetgag gatggagece aagatcecgg agecattegt g te ctggacatge cegtggtega
218 278 280 290 360
* + 218 228 230 240 2568 268 278 290 360
geattgcege cceggeggeg geggeggtgt gegacctgag gatggagece aagateccgg ageeattegt g b cgtgggegtg ctecegegacg gegacgecga ggggetgege cgegeegegg cgeaggtgge cgecgegtge gecacgeacg ggttetteca ggtgtecgag
318 328 330 340 358 360 378 388 390 468
310 328 330 340 358 360 378 380 390 460
ggeggeggag ctagacatge cegtggtega cgtggacgtg ctecgegacq gegacgecga ggagetgege cgegecgegg cgeagatgge cgecgegtge teg tot gegetegacg cttotteege ctecegeteg cegagaageg cegegegege cgegtecegg
410 420 43 440 4508 468 470 4380 490
410 428 430 440 458 460 478 488 490 566
gecaegeacg ggttetteca ggtgtecgag cacggegteg acgecgetet ggegegegee gegetegacg gegecagega cttetteege etceegeteg geaccegtgte cggetacace agegeccacg ccgaccgett cgectecaaq cteccatgga aggagaccet ctecttegge ttecacgace gegecgecge
518 528 530 S48 558 568 578 584 590 668
S18 5268 530 540 556 568 S57e 584 590 660
ccgagaageg cegegegege cgegtecegg geaccgtgte cggetacace agegeccacg cegaccgett cgectecaag cteccatgga aggagaccet cccegtegte geegactact teteeageae eateggecce gacttegege caatgaggag agtgtaceag aagtactgeq aggagatgea agagetgteq
618 628 630 648 658 660 678 688 696 768
618 6248 630 640 658 660 678 6288 690 760
ctecttegge ttecacgace gegecgecge ccccgtegte gecgactact tetccageac ccteggecce gacttegege caatgaggta attaaaacga ctgacgatea tggaactect ggagetgage ctgggegtgg agegaggeta ctacagggag ttcttegegg acageagete aatcatgegg tgcaactact
rall 720 738 740 75 768 e 7ea 790 560
ral] 728 730 740 758 760 78! 790 260
tggtggacga cattgecattt cacattcaaa acaaattcaa aacacaccga ccgagattat getgaattca aacgegtttg tgegegeagg agggtgtace ta tge cecteaccat cetectecag gacgacgteg geggectega
810 828 830 840 8548 260 87a 280 290 968
810 820 830 840 850 868 870 880 890 960
agaagtactg egaggagatg aaggagetgt cgotgacgat catggaacte ctggagetga gectgggegt ggagegagge tactacaggg agttettege ggtcctegte gacggegaat ggegeccegt cageccegte cocggegeca tggtecatcaa categgegac acctteatgg cgetgtegaa cgggaggtat
928 948 asa 60 ava a8a 290 1600
a1a 8 930 a ava 1608
ggacageage tcaatcatge ggtgeaacta o ae £ egeccteace aagagetgee tgeacaggge ggtggtgaac cageggegag ageggeggte getggegtte ttectgtgee cgegggagga cagggtggta cggecgecge
1618 1620 1830 1640 1859 1860 1678 1630 1890 1168
1818 1620 1830 1840 1850 1860 1678 1620 1890 1108
atectectee aggacgacgt cggeggecte gaggtccteg tegacggega atggegecce gtcagecceg tccccggege catggteate aacateggeg . actteaccty tc atgegettea o cge
1118 1120 1130 1148 115 168 1178 1120 1198 1208
acacctteat ggtaaaccat ctectattet cctetectet gttotectet gettegaage aacagaacaa gtaattcaag ctttttttte totetegege 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200
cttcacgege tggetegege cgecggecge cgacgecgec gegacggege aggtegagge ggecagetga
1218 1220 1230 1240 1250 1260 1270 1280 1290 1300
gaaattgacg agacaaataa gatcgtagta agggeggage tttecagetga aagegggaag aaaccgacct gacgtgattt ctetgtteca atcacaaaca
1318 1320 1330 134 1350 1360 1378 1380 1390 1400
atggaatgee ccactectec atgtgttatg atttatetca catcttatag ttaataggag taagtaacaa getacttttt tcatattata gttegtttga
1418 1420 1430 1448 1450 1460 1478 1420 1490 1508
tttttttttt ttaoagtttt tttagtttta tccamattta ttgaaaaact tagcaacgtt tataatacca aattagtcte atttagttta atattgtata
1518 1520 1530 1540 1550 1568 1578 1520 1598 1600
tattttgata atatatttat gttatattaa acatattact atatttttet atoaccatta ttacaageca tttataatat acaatagaag gagtaattaa
1618 1628 1630 1640 1650 1668 1678 1680 1698 1708
tatggatcte ceccecgacatg agaatatttt ccgatggtgt gacgacgeca tgtaagette ggtgggectg gacggecaga ggtgecaaca gecacgteea
1718 1720 1730 1748 1750 1760 1778 1720 1790 1208
acaacccctg ggtecccecee taacactcca aacagtagtg agtagtgtet cgtegegttt tagtatttga tgacaaacaa agtgtgagtt gagttageca
1218 1820 1830 1840 1850 1880 1900
ccaccaactt geacacgage acatacattt gtgtecatte tegecagtea cttecatete tagtectaac tectatctag cgatgtaage ggataattte
1918 1920 1930 1940 1950 1960 1978 1980 1990 2608
atcatccgta tataaacctg tttgttatag ttaatttect atataatact ataacagtat acattttaca agaaaacaaa attaggataa acaggeectg
2818 2820 2830 2840 2850 20860 2878 2630 20890 2108
ctectateca tecatggeac ttggaaggac cagacteggt catgecatge caagecaaga tatgggttat tag aga
2118 2120 2130 2148 2150 2160 2178 2120 2190 2200
taageatgeg ttetectecet cqttggatgt gtattttaga gggatttgtg tagtagtage agegacgecg cagggacgga tgeggatggt ggegettteg
2218 2228 2238 2240 2258 2260 2278 2288 2208 2308 (ErBL) length: 1176 current po 1121
gtggegtttt cecggggagg ttttggtttg gegettgggg gggatggeat ggegeggegt geggetgeac gecacacaca cgegegegea cgeacgtacg

(EMBL)

2988  current pos 421

lengtl
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G*AZOOX|dase2—genom|c DNA ~ O GA200xidase2-cDNA
N[-|= res| |4 o [l Y FT TOIN| Ll RN L L =
[0 3 = 8 O O 2 0 X [ Il I PN =51 [=]«d > Jur] 1 3 s I P S Rl oS Il N =1 M I 1 I
)I(E ID C20 oxidase for a candidate gen of sdi
. . . . . XX
S0 Sequence 2900 EBP; B0 R; 854 Cj 784 G; 844 T S0 Sequence 1178 BP; 171 A; 455 C; 152 T; 392 G.
HSEC5 D GenomicDNA & HBE25DcDNA
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 ggactcecace gecggetetg geattgecge cccggeggeg geggeggtat
e 128 1ea 148 1=a 10a 17 1=a 198 290 1e 126 130 140 156 160 176 120 190 208
acacageget cacttcetecat ctecaatete atggtggecg ageacceccac gecaccacag ceogeaccaac caccgeccat ggactccace gecggetotg gegacetgag gatggagece aagatcecgg agecattegt gtggecgaae ggo Qe te ctggacatge cegtggtega
21 258 68 278 280 290 360
* + 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
310 328 330 340 358 360 378 380 390 460
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‘:G + 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
618 628 630 648 658 660 678 688 690 768 -
ctecttegge ttecacgace gegecgecge cccegtegte gecgactact totccageac ccteggecce gacttegege caatggggta attaaaacga ___,__?1? PR f?? __»__AE?E,‘ _L__"_?‘z? »__»__j?? __»__»_??% _L_“_fz? »__»__»E‘Sf _»A__A_??% P 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 A58 60 ava 1600
18 92a 930 g 58 ava asa 1608
ggacageage teaatcatge ggtgeaacta ctaccegeca 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 4 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 14080
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 ggtecccecee taacactcca aacagtagtg agtagtgtet cgtegegttt tagtatttga tgacaaacaa agtgtgagtt gagttageca
1218 1820 1830 1850 260 8 1880 1890 1900
ccaccaactt geacacgage acatacattt gtgtecatte tegecagtea cttecatete tagtectaac tectatctag cgatgtaage ggataattte
1918 1926 1938 1948 1956 1968 1978 1986 1998 20088
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 2160 2178 2120 2198 2200
taageatgeg ttetectecet cqttggatgt gtattttaga gggatttgtg tagtagtage agegacgecg cagggacgga tgeggatggt ggegettteg
2218 2220 2230 2240 2250 2260 2270 2280 2298 2300 (EMBL) length: 1178 current pos: 1171
gtggegtttt cecggggagg ttttggtttg gegettgggg gggatggeat ggegeggegt geggetgeac gecacacaca cgegegegea cgeacgtacg
(EMBL) length: 2988 current pos: 401
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OO0 0 GA20oxidase2-genomic DNA = GA200xidase2—cDNA
N [ElslE= el [ellalml ¥ [rlala[Eom] (=[] NS a0 lalm Al e [<b
)I(g ID  C20 oxidase for a candidate gen of sdi

XX

S0 Sequence 2968 BP; 608 A; 864 C; 784 G; 644 T;

3 AEC 5| D GenomicDNA

S0 Sequence 1178 BP; 171 A; 455 C; 152 T; 392 G.

HHBEH|DcDNA

18 S =) 160
teteccetgt tacaaatace ccaccctect geccagacag ctegecctge acacacacac acactcacac tcacacacge tetcaactca ctecegetea 10 2! 30 40 59 6 e se 90 100
atggtggceg t ggactccace gecggetetg geattgecge tat
110 120 130 140 150 1668 170 180 196 260
110 120 138 140 150 168 170 180 198 260
acacageget cacttcetecat ctecaatete atggtggecg ageaccccac gecaccacag cegeaccaac caccgeccat ggactccace gecggetotg gegacetgag gatggagece aagatcccgg agecattegt g te ctggacatge cegtggtega
21 258 268 278 280 294 300
+ £ 218 220 238 249 a 2t 278 a 294 380
geattgcege eccggeggeg geggeggtgt gegacctgag gatggagece aagateccgg agecattegt g *c cgtgggegtg ctecegegacg gegacgecga ggggetgege cgegecgegg cgeaggtgge cgecgegtge gecacgeacg ggttetteca ggtgtecgag
310 320 338 340 350 368 370 380 398 460
310 320 338 340 350 368 370 380 394 460
ageggeggag ctggacatge ccgtggtega cgtggaegtg ctecgegacg gegacgecga ggagetgege cgegecgegg cgeagatgge cgecgegtge teq tot gegetegacg gegecagega cttettecge ctecegeteg cogagaageg cogegegege cgegtecedg
410 420 43! 440 450 460 470 430 490
410 420 438 440 450 468 470 430 498 560
gecacgeacg ggttetteca ggtgtecgag cacggegteg acgecgetet ggegegegee gegetegacg gegecagega cttottecge cteeegeteg geacegtgte cggetacace agegeccacg cegaccgett egectecaag cteccatgga t ctecttegge t
519 520 538 540 550 56a 570 580 592 580 518 520 538 540 550 S6a 578 580 594 660

ccgagaageg ccgegegege cgegtecegg geacegtgte cggetacace agegeccacg cegaccgett cgectecaag cteccatgga aggagacect cecegtogte geegastact tetecagene ccteggesce gacttegege caatgaggng ggtotaceag aagtactgeg agaagatgan ggagetoteg

618 628 630 648 658 668 678 688 598 788

ctecttegge ttecacgace gegecgecge ccccgtegte gecgactact tetccageac ccoteggecce gacttegege caatgaggta attaaaacga 610 620 630 640 5o eco 670 cse s 760

ctgacgatea tggaactect ggagetgage ctgggegtgg agegaggeta ctacagggag ttettegegg acageagete aatcatgegg tgeaactact

bl 730 748 758 760 kel 788 790 208

720
Kl 720 738 740 750 768 a 780
tggtggacga cattgeattt cacattcaaa acaacattcaa aacacaccga ccgagattat getgaattca aacgegtttg tgegegeagg agggtgtace tg tgc cecteaceat cotectecag gacgacgteg geggeetega
19 520 230 240 850 360 570 50 5909 289 810 820 830 840 850 866 870 880 890 960

agaagtactg egaggagatg aaggagetgt cgetgacgat catggaacte ctggagetga gectgggegt ggagegagge tactacaggg agttettege ggtcetegte gacggegaat ggegeccegt cageccegte cccggegeca tggtecatcaa categgegac acctteatgg cgetgtegaa cgggaggtat

918 948 958 968 978 988 998 1988

928 38

920 93! 8 ava 3 994 1860

ggacageage teaatcatge ggtgeadcta e ae N egeceteace aagagetgee tgeacaggge ggtgatgaac cageggegag ageggegate getggegtte ttectgtgec cgegggagga caggatggta cggecgecge
1819 1620 1830 1840 1859 1860 1878 1628 1890 1160

1810 1620 1830 1840 1859 1860 1870 1620 1690 1160

atectectee aggacgacgt cggeggecte gaggteccteg tcgacggega atggegecce gtcagecceg tccccggege catggteate aacateggeg - acttcacctg ggeegaccte atgegettea - cge

1118 1128 1130 1140 115 1168 1178 1188 1198 1260

acacctteat ggtaaaccat ctectattet cctetectet gttotectet gettegaage aacagaacaa gtaattcaag ctttttttte tetetegege 1110 1120 1130 1140 1150 1160 1170 1180 1198 1200

cttcacgege tggetegege cgecggecge cgacgeecgec gegacggege aggtcgagge ggocagetga

1210 1220 1230 1240 1250 1260 1270 1280 1290 1360
gaaattgacg agacaacataa gatcgtagta ggageggage tttecagetga aagegggaag aaaccgacct gacgtgattt ctetgtteca atcacaaaca

1319 1320 1330 1341 135 1368 1370 1380 1390 1460
atggaatgee ccactecctec atgtgttatg atttatcteca catcttatag ttaataggag taagtaacaa getacttttt tecatattata gttegtttga

1410 1420 1430 1440 1458 1460 1470 1428 1490 1560
tttttttttt ttaoagtttt tttagtttta tccamattta ttgaaaaact tagcaacgtt tataatacca aattagtcote atttagttta atattgtata

1518 1520 1520 1540 1550 1560 1578 1520 1590 1660
tattttgata atatatttat gttatattaa acatattact atatttttet ataaacatta ttacaageca tttataatat acaatagaag gagtaattaa

1618 1628 1630 1640 1650 1668 1678 1688 1690 1760
tatggatcte cccegacatg agaatatttt ccgatggtgt gacgacgeca tgtaagette ggtgggectg gacggecaga ggtgecaaca gecacgteca

1718 1728 1720 1740 1758 1760 1778 1728 1790 1860
acaacccctg ggteccecee taacactcca aacagtagtg agtagtgtet cgtegegttt tagtatttga tgacaaacaa agtgtgagtt gagttageca

1810 1820 1830 1840 1858 1260 1870 188 1890
ccaccaactt geacacgage acatacattt gtgtecatte tegecagtea cttecatete tagtectaace tectatctag cgatgtaage ggataattte

1919 1920 1930 1940 1959 1960 1978 1938 199g 2060
atcatcegta tataaacctg tttgttatag ttaatttect atataatact ataacagtat acattttaca agaaaacaaa attaggataa acaggeectg

2810 262 2830 20840 2858 2860 2870 2628 2890 2160
ctectateca tecatggeac ttggaaggac cagacteggt catgecatge caagecaaga tatgggttat tag aga

2118 2120 2130 2140 2158 2160 2178 2180 2190 22008

taageatgeg ttetectect cgttggatat gtattttaga gagatttgtg tagtagtage agegacgeca cagagacgga tgeggatggt ggegettteg

2210 2220 2230 2240 2250 2260 2270 2280 2200 2360 (EMEL) length: 1178 current po
gtggegtttt cccgaggggg ttttggtttg gegettgagg gagatggeat ggegeggegt geggetgeac gecacacaca cgegegegea cgeacgtacg

N

1171

(EMBL) Llengt 2998 current pos 461
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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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H10oMHE (1126) HFH

DIVE/4
F—F R— AR
1. PubMed: #3Ciisg
2. Entrez : AT —F R—2R
3. Google Scholar : JXERF— & R— 2
4. HiFF—F -2
RERY—ME

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

FCHUfRAT -

1. DNA — AA : DNAfiCS % 7 = / BEcs i 2 #
2. spidey : DNA £ cDNAD? 7 F ¥ 7/

3.SSPN: A7 74> v 7 DFH

4. ORF Finder : ORFDFH

5. clustalW : 774 X b

6. TFSEARCH : BB R FEEE AL FHl

7. MOTIF : % VAV HEF— 7 ik

8. pIMw : FHM, TROFH

bR
I> b % BIE1ADgenomeDNAFLY
[ %2 #UZFADDNARS]
& % BUE X D genomeDNAFLF
& % FUR X DcDNAFLFI
Saccharomyces serevisiae actin gene
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-
<3 NCBI

PubMed
Spidey FAQ

Spidey
documentation

Spidey executables

Help/Contact

Taxonomy Structure

Spidey is an mRNA-to-genomic alignment program. For a
complete description of how Spidey works, click here. For
an example, click here.

Genomic sequence (FASTA or Gl/Accession):
Upload file: 77 LBSE. TOERA

From: o To: o

mRNA sequence(s) (One or more FASTA or Gl/Accession)
?:

Upload file: T A LA TWERA

[ divergent sequences ?
] Use large intron sizes’

Minimum mRNA-genomic

(Clear ) identity 70 %
Minimum length of mRNA
covered 70 %

Output options:
Genomic sequence is: 7

® Text/summary
@ Vertebrate O Summary only

(O Drosophila
O C.elegans

O ASN.1
] Print multiple alignment

H

Q~ Google
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YIVE/ &
F—F R— A
1. PubMed: #i3CHE
2. Entrez : AT —F R—2R
3. Google Scholar : JXERF— & R— 2
4, BT —F R—2
RERY—ME

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

FCHUfRAT -

1. DNA — AA : DNAFFI% 7 = / BERCHIC 2
2. Spidey : DNA &cDNAD = v F 7
3.SSPN: A7 74> v 7 DFH

4. ORF Finder : ORFO P

5. clustalW : 774 X b

6. TFSEARCH : BB R FEEE AL FHl

7. MOTIF : ¥ YAV EEF— 7k

8. pIMw : FHM, TROFH

bR
I> & % BUEFA D genomeDNAFLF]
[ %2 #UZFADDNARS]
& % BUE X D genomeDNAFLF
& % FUR X DcDNAFLFI

Saccharomyces serevisiae actin gene
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® 00 Spidey -- mRNA to genomic alignment

QO B Q- Google

uu G @ - 7—3http://mvw.ncbi.nlm.nih.gov/IEB/Research/OsteII/Spideyl
sig & N

-
'

-
<3 NCBI

PubMed Taxonomy Structure

Spidey FAQ

Spidey Spidey is an mRNA-to-genomic alignment program. For a
documentation complete description of how Spidey works, click here. For
an example, click here.

Spidey executables
Genomic sequence (FASTA or GlI/Accession):

St D s genomicDNA

Help/Contact

€ggtggtgaaccageggcgggageggeggtcgetggegticticctgtgeccg o
€gggaggacagggtggtgcggecgecgcgagegacgecacgccgeagea
ctacccggacttcacctgggecgacctcatgegettcacgcagegecactaceg
€gCCgacacccgracgetcgacgccttcacgcgetggetcgegecgccggecg
€cgacgecgecgegacggegcagatcgaggeagacagatdatcacaanca
2

From: o To: o

mRNA sequence(s) (One or more FASTA or Gl/Accession)
?:

Upload file: ( 771 JL%EER ) 7 7 LOSE.. . TWELA

gtataagagctgectgcacaggocggtgatgaaccagcggeggoagcggcs C D Nl \
gtcgetggegticticctgtgeccgcgggaggacaggatggtgeggecgecgc m
cgagcgccgecacgecgeageactacccggacttcacctgggecgaccteatg

cgcttcacgcagegecactaccgegecgacaccegeacgetegacgecticacg
€gCtggetcgegCecgecggacgrcgacgccgacgegacggegeaggtcgag
gcggccagetgal /|

v

[ divergent sequences ?
) Use large intron sizes’

[]w - :
g 7 ) J 7 Minimum mRNA-genomic

)

Clear identity 7’0 %
Minimum length of mMRNA
covered? 0 %

Output options:
Genomic sequence is: 7

® Text/summary
@ Vertebrate O Summary only
O Drosophila O ASN.1

(O C.eclegans ) Print multiple alignment

e
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Spidey -- mRNA to genomic alignment (1615007494)
7-: http://www.ncbi.nlm.nih.gov/IEB/Research/Ostell/Spidey/spideyweb.cgi (+)

Q- Google

Taxonomy Structure
Spidey Home

Genomic: Iclitmpseq_0 No definition line found
mRNA: Iclitmpseq_1 No definition line found
Alignment is on plus strand of genomic sequence and on plus strand of mRNA sequence

mRNA coverage: 100%
Overall percent identity: 100.0%

131 = 2873
Genomic mRNA S . Donor Acc.
coordinates  coordinates length identity  mismatches  gaps site site
Exonl 131-687 1-557 557, 100.0% 0 0 d
Exon2 790-1112 558-880 323 100.0% 0 0 d a
Lxon3 2584-2873  881-1170 290 100.0% 0 0 a

Exon 1: 131-687 (genomic); 1-557 (MRNA)

131 CTCCAATCTCATGGTGGCCGAGCACCCCACGCCACCACAGCCGCACCAAC
FECELEELEETEL e e e e ey

1 ATGGTGGCCGAGCACCCCACGCCACCACAGCCGCACCAAC
M VAEETPTP®POQFPEQ

171
|I[|Il|lll][ll[|][|][|]Il||[||[||l|lll][ll[l][l][l
41 ACCGCCGGCTCTGGCATTGCCGCCCCGGCGGCE
P P P M D S T A G S G I A A P A A
221 CCAAGATC

|Il||l|]l|]l|][|][|][|]Il||l||l|I[Il[l][l]ll]ll]ll

- B . T I e )

91
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131bp 687bp 790bp 1112bp 2584bp 2873bp
Exon1 Exon2 Exon3
557bp 10300 353hp 1472bp 290bp
“ U
2743bp
N
HHIEILF

3DDIDY) (E1T%Y> 557bp, B2T 4> 323bp, H1T XY 290bp) «
2DMNA AL (E142r0y 103bp, B24hOY 14720p) DNBTED
BiIzFORSIE, 2743bp(ELT7OF—2—BEIZEFET)
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® 00 EPEBRTE F1H)

uu - - €3 http://133.6.16.204 /~bioinfo/ashikari/index.html © B(Q- Google

HEEAT LA —1—A(372)7 @IRILD"

H/10omHE (11r26) HFH

YU I8
F— 7 R— A

} Dt B, HHELFAFAZI—FLTLSH?

3. Google Scholar : 3CER 7 — 7'\—x

4 Bl 7=y "= READ—BRRZTPH>THED,

RER Y —HE

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

REFURRHT - iTCDNA’E?E/EQIZQ*@L—COy‘J::)
=

1. DNA — AA : DNAfiR%% 7 = / Bicslic £
2. Spidey : DNA & cDNADZ v F v

3.SSPN : A7 54 v 7 DFH

4. ORF Finder : ORFDF il

S.clustalW: 774X F

6. TFSEARCH : BB R FEEE AL FHl

7. MOTIF : ¥ YAV BEF— 7k

8. pIMw : FHEM, RO FH

fEHTRIRCS
& % BHEFA D genomeDNAFLF
[ %2 #UZFADDNARS]
& % R FX D genomeDNAFLY]
b % BUEFXDDNAFRLF

Saccharomyces serevisiae actin gene
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000
!ll, n w (,?Jhnp://www.ebi.ac.uk/TooIslemboss/!ranseq/index.hlml

EMBL-EBI 1358 All Databases 4 | Enter Text Here Go set @ e EMBL-EBI SEe%r!('ﬁ All Databases 4 | Enter Text Here

Give us
o Search feedback
Databases | Tools EBIGroups | Training Industry About Us Help Site Index @ Databases | Tools EBIGroups | Training Industry About Us Help e index B &

= Help Index EBI > Tools > Sequence Analysis > EMBOSS = Help

EMB Tran: R
= General Help EMBOSS Transeq = General Help 0SS Transeq Results
= Formats = Formats
= Gaps Transeq nucleic acid to the ing peptide ftcan inany of = Gaps Transeq Results
) the 3 forward or three reverse sense frames, or in all three forward or reverse frames, or in all six frames. Matri
= Matrix = Matrix Frame 1
= References = References Translation table Standard (0)
Frame Table EMBOSS-Ti Hel
= EMBOSS-Transeq Help - ranseqHelp  pogions START-END
@ [ Standard Code ) Trim ™
= Emboss Programmatic Regions Trim Reverse Colour Reverse e
Access
START-END No %) Color no
Transeq output transeq-20081102-00474660341361.output
Enter or Paste a nucleic acid Sequence in any format:

cacgcacgggttcttccaggtgtecgageacggegtegacgeegetetggegegegeegegetegacggegecagegacticticegectece

ctctecttcggettccacgaccgegecgecgaccccgtegtegecgactacttctccageaccctcggecccgacttcgegeca

>EMBOSS_001_1
MVAEHPTPPOPHOPPPMDSTAGSGIAAPARAAVCDLRME PKI PEPFVWENGDARPASARE
LDMPVVDVGVLRDGDAEGLRRARAOVAARCATHGFFQVSEHGVDAALARAALDGASDFFR
LPLAE PCTVSGYTSAHADRFASKLPWKETLSFGFHDRAAAPVVADYFSSTLGP
DFAPMGRVYOKYCEEMKELSLTIMELLELSLGVERGYYREFFADSSSIMRCNYYPPCPED
ERTLGTGPHCDPTALTILLODDVGGLEVLVDGEWRPVS PVPGAMVINIGDTFMALSNGRY
KSCLHRAVVNORRERRS LAFFLCPRE! ATPQHYPDFTWADLMRFTORHYRA
DTRTLDAFTRWLAPPAADARATAQVEAAS*

gaggctac ttcgcggacagcagetcaatcatge tactacccgccatgeccggagecggageggacgetegge

gtcagccccgtecccggegecatggtcatcaacatcggegacaccttcatggegetgee tgcctgcacagggeg

a

‘cagcggcgggageggeggtcgetggegttcttectgtgeccge ‘ggccgecgecgagegecgee

acgccgeageactacceggacttcacctgggecgaccteatgegcttcacgcagegeeactaccgegecgacaccegeacgetegacgecttca |7
cgcaggtcgaggeggecagetga

€gegetggetcgegeegecggecgcegacgccgccgegac

Upload a file: (777 JLERR ) 7 71 LS. TWE LA | Run | Reset |

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

Terms of Use - EBI Funding ' Contact EBI ' ® European Bicinformatics Institute 2006-2008. EBI is an Outstation of the European Molecular Biology Laboratory.

Terms of Use | EBI Funding ‘ Contact EBI ' ® European Bioinformatics Institute 2006-2008. EBI is an Outstation of the European Molecular Biology Laboratory.
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131bp 687bp  790bp  1112bp 2584bp  2873bp
Exon1 Exon2 Exon3
557bp 10300 = 353hp 1472bp 290bp
) -
2743bp

hHEILF

3DMDIVY) > (E1TxY> 557bp, E2T %> 323bp, E1ITFY> 290bp) |
2DDA AL (E14 kO 103bp, T2/ RO 1472bp) MNHTES,
BIZFORSE, 2743bp(ELTOE—42—fBEIZEFET)

72/ BREC S

MVAEHPTPPQPHQPPPMDSTAGSGIAAPAAAAVCDLRMEPKIPEPFVWPNGDARPASAAE
LDMPVVDVGVLRDGDAEGLRRAAAQVAAACATHGFFQVSEHGVDAALARAALDGASDFFR
LPLAEKRRARRVPGTVSGYTSAHADRFASKLPWKETLSFGFHDRAAAPVVADYFSSTLGP
DFAPMGRVYQKYCEEMKELSLTIMELLELSLGVERGYYREFFADSSSIMRCNYYPPCPEP
ERTLGTGPHCDPTALTILLODDVGGLEVLVDGEWRPVSPVPGAMVINIGDTFMALSNGRY

KSCLHRAVVNQRRERRSLAFFLCPREDRVVRPPPSAATPQHYPDFTWADLMRFTQRHYRA
DTRTLDAFTRWLAPPAADAAATAQVEAAS*
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| 600

» NCEV BLAST Home

BLAST: Basic Local Alignment Search Tool

BLAST finds regions of similarity between biological sequences. more...

27 Designing or Testing PCR Primers? Try your search in Primer-BLAST. _Go)

BLAST Assembled Genomes
Choose a species genome to search, or list all genomic BLAST databases.

Basic BLAST

o Human o Oryza sativa

o Mouse o Bos faurus

o Rat o Danio rerio

o Arabidopsis thaliana o Drosophila melanogaster

Choose a BLAST program to run.

nucleotide blast

protein blast

Search a nucleotide database using a nucleotide query
Algorithms: blastn, megablast, discontiguous megablast

Search protein database using a protein query
Algorithms: blastp, psi-blast, phi-blast

Search protein database using a translated nucleotide query

Search translated nucleotide database using a protein query

o Gallus gallus
o Pan troglod

o Microbes

o is mellifera

Search translated nucleotide database using a translated nucleotide query

Specialized BLAST

Choose a type of specialized search (or database name in parentheses.)

0O 0Oo0oDooao

Make specific primers with Primer-BLAST

Search trace archives

Find conserved domains in your sequence (cds)

Find sequences with similar conserved domain architecture (cdart)
Search sequences that have gene expression profiles (GEO)
Search immunoglobulins (IgBLAST)

© B Q- Google

Align Sequences

A new Bl2seq func
added to the stand
that allows you to ¢
a set of subject se
2008-09-04 12:56:!

[Z) More BLAST

Tip of the Day

How to Search Ci
in Web-Blast Usir

A powerful feature
interface is the abil
searches to a subt
using a standard E
use of Entrez quer
equivalent of on-th
databases of exac

[ More tips...



BLAST finds regions of similarity between biological sequences. more...

=™ Designing or Testing PCR Primers? Try your

BLAST Assembled Genomes

Choose a species genome to search, or list all genomic BLAST databases.

o Human o Oryza sativa

o Mouse o Bos taurus

o Rat o Danio rerio

o Arabidopsis thaliana o Drosophila melanogaster

Basic BLAST
Choose a BLAST program to run.

nucleotide blast Search a pucleotide database using.a nugleotide query
Algorithms: blastn, megablast, discontiguous megablast
Search protein database using a protein query

protein blast . . .
Algorithms: blastp, psi-blast, phi-blast

Align Sequences with BLAST

search in Primer-BLAST. _GoJ
A new Bl2seq functionality has been

added to the standard BLAST pages
that allows you to align a query against
a set of subject sequences.
2008-09-04 12:56:52

[2) More BLAST news...

Gallus gallus
Pan troglodytes

Microbes
Apis mellifera

0O o oo

Tip of the Day

How to Search Custom Databases

N R Entrez Queries.
— Query T—AN—R

DNA1g EE2 51 —> DNAIZEELSI

T3/ BT —> 7I/BEELS
DNAIEEEC SN ZT7 S /BLEC S I — 73 /BEECS

T3/ BRI

blastx | Search protein database using a translated nucleotide quen|

tblastn | Search translated nucleotide database using a protein queny

tblastx | Search translated nucleotide database using a translated ny
Specialized BLAST

Choose a type of specialized search (or database name in parentheses.)

Make specific primers with Primer-BLAST

Search trace archives

Find conserved domains in your sequence (cds)

Find sequences with similar conserved domain architecture (cdart)
Search sequences that have gene expression profiles (GEO)
Search immunoglobulins (IgBLAST)

Search for SNPs (snp)

Screen sequence for vector contamination (vecscreen)

Align two sequences using BLAST (bl2seq)

Search protein or nucleotide targets in PubChem BioAssay

0O 0Oo0DOoODOoOoooaoao

2,

TATGGCTTA----

T GL
TATGGCTTA-—-

M A

3. TATGGCTTA----

WL

— DNAEEEHET7I/ERECHI IR
DNAE EFE 5| %73 /BRERSI (2L —> DNARRER A Z 7 /BEECS) 2 Z#2
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e 00 Protein BLAST: search protein databases using a protein query

€3 http://blast.ncbi.nim.nih.gov/Blast.cgi?PAGE=Proteins& PROGRAM=blastp&BLAST_PROGRAMS=blastp&PAGE_TYPE=Blz() ~ Q- Google

:‘_: BLAST
Home

» NCBI/ BLAST/ blastp suite: BLASTP programs search protein databases using a protein query. more... Reset page Bookmark

Enter Query Sequence

Enter accession number, gi, or FASTA sequence &) Clear Query subrange &)
LPLAEKRRARRVPGTVSGYTSAHADRFASKLPWKETLSFGFHDRAAAPVVADYFSSTLGP

DTRTLDAFTRWLAPPAADAAATAQVEAAS|
Or, upload file Z7Ah. VEEA @

Job Title

DFAPMGRVYQKYCEEMKELSLTIMELLELSLGVERGYYREFFADSSSIMRCNYYPPCPEP m From

ERTLGTGPHCDPTALTILLQDDVGGLEVLVDGEWRPVSPVPCAMVINIGDTFMALSNGRY -

KSCLHRAVVNQRRERRSLAFFLCPREDRVVRPPPSAATPQHYPDFTWADLMRFTQRHYRA v To
Z

Enter a descriptive title for your BLAST search &)
] Blast 2 sequences

Choose Search Set

Database [ Non-redundant protein sequences (nr) ']
Organism
Optional
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. g
Entrez Query
Optional

Enter an Entrez query to limit search @)

Program Selection

Algorithm @ blastp (protein-protein BLAST)
(O PSI-BLAST (Position-Specific Iterated BLAST)
(O PHI-BLAST (Pattern Hit Initiated BLAST)
Choose a BLAST algorithm &)

Search database nr using Blastp (protein-protein BLAST)

[] Show results in a new window

P Algorithm parameters

Copyright | Disclaimer | Privacy | Acc

ssibility | Contact | Send feedback
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®00 NCBI Blast:Protein Sequence (389 letters)

+ | € http://blast.ncbi.nim.nih.gov/Blast.cgi QO B Q~ Google
(<[> ][c](x][+]

:_) BLAST My NCBI

-~  Home RecentResults Saved Strategies  Help [Sign In] [Regis!
» NCBI BLAST/ blastp suite/ Formatting Results - GU22PYZU011 Reformat these Results  Edit and Resubmit [Sign in above to save your search strategy]
Job Title: Protein Sequence (389 letters) P Show Conserved Domail
BLASTP 2.2.18+
Reference:

Stephen F. Altschul, Thomas L. Madden, Alejandro A.
Schdffer, Jinghui Zhang, Zheng Zhang, Webb Miller, and David
J. Lipman (1997), "Gapped BLAST and PSI-BLAST: a new
generation of protein database search programs", Nucleic
Acids Res. 25:3389-3402.

Reference for compositional score matrix adjustment:
Stephen F. Altschul, John C. Wootton, E. Michael Gertz,
Richa Agarwala, Aleksandr Morgulis, Alejandro A. Schédffer,
and Yi-Kuo Yu (2005) "Protein database searches using
compositionally adjusted substitution matrices", FEBS J.
272:5101-5109.

RID: GU22PYZUOll

Database: All non-redundant GenBank CDS
translations+PDB+SwissProt+PIR+PRF excluding environmental samples
from WGS projects

7,256,259 sequences; 2,507,309,951 total letters

If you have any problems or questions with the results of this search
please refer to the BLAST FAQs
Taxonomy reports

ery=
Length=389

Distribution of 101 Blast Hits on the Query Sequence

Mouse over to see the defline, click to show alignments

Color key for alignment scores

<40 40-50 50-80 80-200 >=200
Query I mm———————,
| | I I I 1
0 70 140 210 350
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| OO0 NCBI Blast:Protein Sequence (389 letters)

gg g @ €3 http: //blast.ncbi.nim.nih.gov/Blast.cgi QO B Q- Google

Distance tree of results NEW

Score E
Sequences producing significant alignments: (Bits) vValue
ref NP_001045014.1 0s01g0883800 [Oryza sativa (japonica cult... 793 0.0 m
gb|AANT73384.1 putative gibberellin 20 oxidase [Oryza rufipog... 788 0.0
db1 BAG80954.1 GA C20oxidase2 [Oryza glumipatula] 786 0.0
dbj | BAG80957.1 GA C20oxidase2 [Oryza punctata] 671 0.0
dbj | BAG80956.1 GA C20oxidase2 [Oryza longistaminata] 668 0.0
dbj | BAG80955.1 GA C20oxidase2 [Oryza meridionalis] 668 0.0
dbj | BAG80960.1 GA C20oxidase2 [Oryza alta] 659 0.0
dbj | BAG80959.1 GA C20oxidase2 [Oryza officinalis] 644 0.0
dbj | BAG80958.1 GA C20oxidase2 [Oryza minuta] 638 0.0
dbj | BAG80961.1 GA C20oxidase2 [Oryza brachyantha] 637 0.0
dbj | BAG80962. GA C20oxidase2 [Oryza granulata] 626 le-177
gb|EAY76733.1 hypothetical proteln OsI_004580 [Oryza sativa ... 599 le-169
gb|EAZ14396.1 hypothetical protein OsJ 004221 [Oryza sativa ... 570 5e~161
dbj |BAG72281. gibberellin-20 oxidase-2 [Oryza sativa Indica... 546 le-153
dbj | BAE48438.1 gibberellin-20 oxidase-2 [Oryza sativa Indica... 543 le-152
dbj |BAG72282.1 gibberellin-20 oxidase-2 [Oryza rufipogon] 542 2e-152
dbj | BAE48455.1 gibberellin-20 oxidase-2 [Oryza glumipatula] 542 2e-152
gb|AAT44252.1 putative gibberellin 20-oxidase [Oryza sativa ... 463 le-128
ref |NP_001055584.1| 0s05g0421900 [Oryza sativa (japonica cult... 446 2e-123 m
gb|ABQ52488.1| GA 20-oxidase [Paeonia suffruticosa] 441 Te-122
gb|ABF70102.1 gibberellin 20-oxidase, putative [Musa balbisi... 440 le-121
gb|ABF72027.1 gibberellin 20-oxidase family protein [Musa ac... 436 le-120
gb|ARY98356.1 GA 20-oxidase [Sesbania rostrata] 417 le-114
emb|CAO61938. unnamed protein product [Vitis vinifera] 415 3e-114
dbj |BAA37127.1 gibberelin 20-oxidase [Lactuca sativa] 413 le-113
dbj | BAG48318. gibberellin 20-oxidasel [Chrysanthemum x mori... 407 6e-112
gb|ABQ17965.1| gibberellin 20-oxidase [Chrysanthemum x morifo... 406 2e-111
dbj |BAG12318. gibberellin 20-oxidase [Chrysanthemum x morif... 405 2e-111
dbj | BAD30034. gibberellin 20-oxidase2 [Daucus carota] 405 4e-111
b|AAC49721.1| GA 20-oxidase [Pisum sativum] 404 5e-~111
gb |AAF29605.1 |AF138704_1 gibberellin c20-oxidase [Pisum sativum] 404 7e-111
emb |CAQ43616. gibberellin 20-oxidase [Helianthus annuus] >e... 403 le-110
emb | CA068523.1 unnamed protein product [Vitis vinifera] 403 le-110
emb|CAB96202.1 gibberellin 20-oxidase [Citrus sinensis x Pon... 402 3e-~110
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131bp 687bp 790bp 1112bp 2584bp 2873bp
Exon1 Exon2 Exon3
557bp 103bp 353pp 1472bp 290bp
) -
2743bp

HHEEFA

3DMDIYY 2 (FE1THY 557bp, HE2IT x> 323bp, E1T XV 290bp) .
2DMDA AL (E14 O 103bp, FE24 0O 1472bp) MNHEES,
B FDESIE., 2743bp(ELTAE—2—EEIEEEY)

73/ EREC

MVAEHPTPPQPHQPPPMDSTAGSGIAAPAAAAVCDLRMEPKIPEPFVWPNGDARPASAAE
LDMPVVDVGVLRDGDAEGLRRAAAQVAAACATHGFFQVSEHGVDAALARAALDGASDFFR
LPLAEKRRARRVPGTVSGYTSAHADRFASKLPWKETLSFGFHDRAAAPVVADYFSSTLGP
DFAPMGRVYQKYCEEMKELSLTIMELLELSLGVERGYYREFFADSSSIMRCNYYPPCPEP
ERTLGTGPHCDPTALTILLQDDVGGLEVLVDGEWRPVSPVPGAMVINIGDTFMALSNGRY

KSCLHRAVVNQRRERRSLAFFLCPREDRVVRPPPSAATPQHYPDFTWADLMRFTQRHYRA
DTRTLDAFTRWLAPPAADAAATAQVEAAS*

FRENGELF INVIVDEESHEBEFRELGTF
FHESNHGEEE: DLV DERZFESTLS,




