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Supplemental Figure 1: Sequences and contexts of SDR1 elements 

High SDR1 (copy number >= 3) elements found by mismatches 
Replicon    Dir   Site     Ctx Left Right SDR and flanking regions 

SDR1.1 (10) 
Npun.chrom F 1418941 P 170 77 ATCTTTTGGGGCATTGGGCACTTGTACTGAGCGAAGTCGAAGTATTGGGCATTGAAAAACTTTTT 
Npun.chrom F 1518598 P 31 85 TGGGCATGGGGCATGGGGCACTTGTACTGAGCGAAGTCGAAGTATTGGGCATTGGTTATAGGTCA 
Npun.chrom B 2027856 P 462 71 GGGTTTTAGGAGACCATAGTCTTGTACTGAGCGAAGTCGAAGTAGCTGAAACTTTTAAGCCACTT 
Npun.chrom F 2695318 I 11119 532 TGAAGATACCCCAGGTGATACTTGTACTGAGCGAAGTCGAAGTAAACGCTTAGTTGCCTACGTGC 
Npun.chrom B 3756502 I 6458 7389 AGAAGATATTCCAGGAGACACTTGTACTGAGCGAAGTCGAAGTAAACGTTTAGTTGCTTATCTTG 
Npun.chrom B 3961044 C 426 71 GGGTTTTAGGAGACCATAGTCTTGTACTGAGCGAAGTCGAAGTAGCTGAAACTTTTAAGCCACTT 
Npun.chrom F 4444408 P 6 140 CTTCTGGATTTTCATGGTCACTTGTACTGAGCGAAGTCGAAGTATTGGTCATTAGTCATTGGTCG 
Npun.chrom F 4531003 I 1512 113 ATTCAGTCCAAAATCCAAAACTTGTACTGAGCGAAGTCGAAGTATCTAAAATCCAGAATTCAGAT 
Npun.chrom F 5748997 P 42 86 TAGTCATTTGTCCTTTGTCACTTGTACTGAGCGAAGTCGAAGTATTTGTCCTTTGTCATTGGTCA 
Npun.chrom F 5893843 I 1195 952 TTTGGATTTTGGATTTTGGACTTGTACTGAGCGAAGTCGAAGTATTGGCAATTTCCTCCCCTGCT 
 
SDR1.2 (8) 
Npun.chrom B 251521 P 15 151 GTCACCTTACCCCCTGCCCCCTTGTACTGAGCGCAGTCGAAGTATGCCTCCTGCCTCTCTATTGA 
Npun.chrom B 280249 P 63 47 TTGAGATGGGGAATGGGGAACTTGTACTGAGCGCAGTCGAAGTATGGGGAATGGGGTATAGATTT 
Npun.chrom B 733553 P 293 40 ACATAGTGGGGAATGGGGAACTTGTACTGAGCGCAGTCGAAGTATGGGCAATAGGCAATAGGAAC 
Npun.chrom B 3109442 P 229 64 TGGGAATTGGGCATAAGGAACTTGTACTGAGCGCAGTCGAAGTATGGGGAATGGGCTAATAATCA 
Npun.chrom F 3458731 P 101 51 ACTGTTTGGGGAATGGGGAACTTGTACTGAGCGCAGTCGAAGTATGGGGAATGGGGCATTGGGAA 
Npun.chrom F 4987565 I 1199 675 TCGTAGAGAAGTATGGGGAACTTGTACTGAGCGCAGTCGAAGTATGGGGAATTGGGTAATACTTG 
Npun.chrom F 5322359 C 43 109 TTGGAATGGGGAATGGGGAACTTGTACTGAGCGCAGTCGAAGTATGGGGAATGGGGAATGGGACT 
pNpB F 168856 D 241 153 CGAACGAGCGAAAAAGCGAACTTGTACTGAGCGCAGTCGAAGTATTGCGAATTGGAGTTGACAAG 
 
SDR1.3 (7) 
Npun.chrom B 20611 P 192 380 CAGTCTTTCCCCCTGCCCCCCTTGTACTGAGCGCAGTCGTAAAGCCTGCGGCATAGCTACGCTTA 
Npun.chrom F 2460662 P 117 427 CTACGATGGTCACTGAGCTTCTTGTACTGAGCGCAGTCGTAAAGCCTACGGCATAACTACGCTTA 
Npun.chrom B 3180274 P 1379 133 GGGGAATTGGGAATTGGGAACTTGTACTGAGCGCAGTCGTAAAGCCTGCGGCATAGCTACGCTTA 
Npun.chrom F 4998149 P 26 135 TGGGAATAGGGAATTGGGAACTTGTACTGAGCGCAGTCGTAAAGCCTGCGGCATAGCTACGCTTA 
Npun.chrom F 5891999 D 43 349 GGGGAATGGGGAATGGGGAACTTGTACTGAGCGCAGTCGTAAAGCCTGCGGCATAGCTACGCTTA 
Npun.chrom F 6104334 C 28 156 GGGAATTGGGAATTGGGGAACTTGTACTGAGCGCAGTCGTAAAGCCTGCGGCATAGCTACGCTTA 
Npun.chrom B 6135493 P 259 49 GGGTAGTAGGGAATGGGGAACTTGTACTGAGCGCAGTCGTAAAGCCTGCGGCATAGCTACGCTTA 
                                           
SDR1.4 (5) 
Npun.chrom F 2676566 I 9361 3808 TGTGCCTCAAGAAGAGCAGACTTGTACTGAGCGGAGTCGAAGTACACTCACAGTCAGCTTTGTGC 
Npun.chrom F 2679764 I 12559 610 TGAAGAAACTTCAGGTAATACTTGTACTGAGCGGAGTCGAAGTAAGCGCTTAGTCGCTTACGTAG 
Npun.chrom F 2679827 I 12622 547 AGTGCCGCATTTACACGCGACTTGTACTGAGCGGAGTCGAAGTACACCCACAACGGACGAACTGC 
Npun.chrom B 3507463 C 51 49 GGGGCATTGGGCAGTGGGCACTTGTACTGAGCGGAGTCGAAGTATGGGGCATTGGCTTTTCTCAG 
Npun.chrom B 7692801 I 611 0 GGGATGATGGGCATTGGGCACTTGTACTGAGCGGAGTCGAAGTATGGGGCATGAGGCAATGACGA 
 
SDR1.5 (5) 
Npun.chrom F 633285 D 181 120 GGCTGAGGGTTGAGCGCAGCGATGCACTGAGCGCAGTCGAAGTGTCGAAATCCGTCTGGTTGGGA 
Npun.chrom F 1746277 P 237 210 GGCTGAGGGTTGAGCGCAGCGATGCACTGAGCGCAGTCGAAGTGTCGAAACCTGTCTGGTTGGGA 
Npun.chrom B 8086727 D 119 511 GGCTGAGGGTTGAGCGCAGCGATGCACTGAGCGCAGTCGAAGTGTCGAAACCCGTCTGGTTGGGA 
Npun.chrom F 1811886 P 110 186 CATCGAGAGTTGAGCGCAGCGATGCACTGAGCGCAGTCGAAGTGTCGAAACTCGGTTTACTAGTA 
Npun.chrom F 7091801 C 66 126 CATCGAGAGTTGAGCGCAGCGATGCACTGAGCGCAGTCGAAGTGTCGAAACTCGGTTTACTGGTA 
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SDR1.6 (4) 
Npun.chrom B 693819 P 143 225 GGGGAGCAGGCTTGCCGTGACTTGTGCCGAGCGGAGCCGAGGTAGCGTAGCCGAACGGGAGCAGA 
Npun.chrom F 3532618 P 139 364 GGGGAGCAGCCTTGCCGTGACTTGTGCCGAGCGGAGCCGAGGTAGCGTAGCCGAACGGGAGCAGT 
Npun.chrom F 2669959 I 2754 10415 GTGATACTTGTACTGAGCGACTTGTGCCGAGCGGAGCCGAGGTAAGTCGAAGTAAACGTTTAGTC 
Npun.chrom B 2670447 I 3242 9927 CTAAGTCTTGTACTGAGCGACTTGTGCCGAGCGGAGCCGAGGTAAGTCGAAGTGCCTGTTGCTGT 
 
SDR1.7 (3) 
Npun.chrom F 5646889 C 187 57 CAATTTCTCATTTGCTCCCCCGGTTACTGAGCGCAGTCGAAGTATGCTCCCCTGCACCCTTGCTT 
Npun.chrom B 5647865 D 179 311 AACTCTTCTCCTTTGCCCCCCGGTTACTGAGCGCAGTCGAAGTATGCATCCCTGCCCCCTTGCTT 
pNpB B 192986 I 1916 1830 CTGTTAATTCTTCCTTTACCCGGTTACTGAGCGCAGTCGAAGTATCCCCTTTACCCTTTAAAGAG 

nod-004 B 75986    GGTTACTGAGCGCAGTCGAACGGTTACTGAGCGCAGTCGAAGTAACTCCCCACTCCCTACCTACG 
nod-008 F 62540    TTTCCCACGGACCACTCCCCCGGTTACTGAGCGCAGTCGAAGTAACTCCCCAGTCCCCACCTACG 
nod-009 B 57772    TTTCCCACGGACCACTCCCCCGGTTACTGAGCGCAGTCGAAGTAACTCCCCACGGACCACCTACG 
nod-048 F 24328    TTTCCCACGGACCACTCCCCCGGTTACTGAGCGCAGTCGAAGTAACTCCCCACGGACCACCTACG 
nod-089 F 6788    TTTCCCACGGACCACTCCCCCGGTTACTGAGCGCAGTCGAAGTAACTCCCCACGGACCACCTACG 
nod-202 F 860    AAAGCTGTTTCCCACTCCCCCGGTTACTGAGCGCAGTCGAAGTAACTCCCCACGGACCACCTACG 
nod-032 B 17555    CTCCCCACTCCCCACTCCCCCGGTTACTGAGCGCAGTCGAAGTAACTCCCCACTCCTCAGTCTCA 
nod-087 F 1239    CTTCCCACTCCCCACTCCCCCGGTTACTGAGCGCAGTCGAAGTAACTCCCCACTCCCCACTCCCT 
 
SDR1.8 (3) 
Npun.chrom F 2688069 I 3870 7781 ACTTGAAGCATTTATCAACACTTGTACTGAGCGAAGCCGTTGGCGTTCGCGTAGCGTCTCCGTTA 
Npun.chrom F 2699441 I 3594 4013 ACTTGAAGCATTTATCAACACTTGTACTGAGCGAAGCCGTTGGCGTTCGCGTAGCGTCTCCGTTA 
Npun.chrom B 8021940 P 190 141 ACGCTCAGGGCAAGTGGGAACTTGTACTGAGCGAAGCCGTTGGCGTAGCCTCTCGTTAGAGAAGT 
 
SDR1.9 (3) 
Npun.chrom F 4987513 I 1147 727 TCGTAGAGAAGTATGGGGAACTTGTACTGAGCGCAGTCGTTGGCGCAGCCTCTCGT-AGAGAAGTA 
Npun.chrom B 5873244 P 237 46 GGGGACTGGGGAATGGGGAACTTGTACTGAGCGCAGTCGTTGGCGTAGCCTCTCGTTAGAGAAGT 
Npun.chrom F 6813642 P 21 114 GGGGAATAGGGAATGGGGAACTTGTACTGAGCGCAGTCGTTGGCGCAGCCTCTCGT-AGAGAAGTA 
 
SDR1.10 (3) 
Npun.chrom B 1468715 P 209 485 CCCTTAGTTGGTTGAGCGAACTTGTACTGAGCGTAGTCGAAGTAGTCGAAACCAACGGTGGCGGT 
Npun.chrom B 4499200 C 98 35 TGGAATTAGGCAATGGGGAACTTGTACTGAGCGTAGTCGAAGTATGGGGAATGGGGAATTAATTA 
Npun.chrom F 4750549 I 1117 331 TATAGAAGAGTCATTAGTCACTTGTACTGAGCGTAGTCGAAGTATTAGTCATTCGTCATTGGTAA 

nod-041 F 30888 D   CCTAATCAGGGCGGGCAAGACTTGTACTGAGCGTAGTCGAAGTATGCCCTCCCCCACAATAATTT 
 
SDR1.11 (3) 
Npun.chrom B 5070629 P 133 113 TAGTCATTGGTCATTGGTCACTTGTACTGAGCGTATCGCTAAAGCGAAAGCTCCGCTAACGCGCA 
Npun.chrom B 6371569 P 228 55 TTGTCATTAGTCATTGGGCACTTGTACTGAGCGTATCGCTAAAGCGAAAGCTTCGCTAACGCGTA 
Npun.chrom F 7201691 P 11 121 AACCGATTAGTCATTGGGCACTTGTACTGAGCGTATCGCTAAAGCGAAAGCTCCGCTAACGCGCA 
 
SDR1.12 (3) 
Npun.chrom B 1433728 D 420 533 ATAAGTCACGACTATACAGACTTGTGTTGAGCGGAGTCGAAATACAAAACCAACGTCAGTGGGTT 
Npun.chrom F 2352190 P 46 267 AGAAGTCGCGGCTATACAGACTTGTGTTGAGCGGAGTCGAAATACAAAACCCACCTGCGTGGGTT 
Npun.chrom F 4592990 P 48 153 AGAAGTCGCGGCTACACAGACTTGTGTTGAGCGGAGTCGAAATACAAAACCTGCCTCCGCAGGTT 
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SDR1.13 (3) 
Npun.chrom B 1476382 P 45 64 GAAGGGGAGCAGGGGGCAGGTGGTCACTGAGCGTAGCCGAAGTGGGGCAGGGGGAAAATGACAAA 
Npun.chrom F 3690844 P 18 141 TAATGAAGGTAGAAGGCAGGTGGTCACTGAGCGTAGCCGAAGTGAGGCAGAAGGCAGGAGTTAGT 
Npun.chrom F 7695617 D 722 369 GAACGGGGGCAGAGGGCAGGTGGTCACTGAGCGTAGCCGAAGTGGAGCAAGGGAAAATGTTGAAG 
 
SDR1.14 (3) 
Npun.chrom F 2245647 D 173 49 CCTGCGATGTCTACGACGGGTGGTTCCTGAGCGCAGCCGTACCACTTCCCTACGGGACGCTACGC 
Npun.chrom F 4994933 D 245 729 TTTGTGATGTCTACAACGGGTGGTTCCTGAGCGCAGCCGTACCACTTCCCTATAGGACGCTACGC 
Npun.chrom B 6276593 C 73 305 GAAGCGATGTCTACGAGGGGTGGTTCCTGAGCGCAGCCGTACCACTTCGTGGAAGCAAGCTACGC 
 
 

High SDR1 (copy number >= 3) elements found by pattern (but not mismatches) 

Replicon       Site    SDR and flanking region 

 
SDR1.15 (10) 
Npun.chrom 593573F GATCCCAAGGCTGAGAAAAAGCAACTTATGAGATAGGGGCTGGGGGCAGGCTTGCCGTGAGCGTAGCCGAACGGGAGCAGGAAAGGATTAGGGGACGAGGGGGACAAGGAGGACAAGGGGAAAT 
Npun.chrom 1141711F GAGAATGACAGGCACTTGTGCGACGGTATTGGCAGAAAGTAGGGAGCAGGCTTGCCGTGAGCGTAGCCGAACGGGGGCAGGGGGCAGAGGAGCAGGGGAGCAGGGGAGCAGAGGAGAGTTTTTG 
Npun.chrom 1567039B CGATACCTGCGACGGGCTTTGTCAACGCCCCAAATGATTCAGGGAGCGGGCTTGCCGTGAGCGTAGCCGAACGGGAGCAGGGAGCAGAAGGAGATGGAGAAGATAAGGGAGATGAGGGAAATGG 
Npun.chrom 4549647F TTAGTGAGGAGTGAGTAGAGACGCGATTAATCACGTCTCTACTGAGTGGGCTTGCCGTGAGCGTAGCCGAACGGGAGTGCTGAGTTTTATTAGCTTTTGTAAATCCTTCAGCAACGATCGCAAT 
Npun.chrom 4605964F TTAACTTCTGGCAAGAATTGAGGGAAAAGAAGAGGGGAGCAGGGAGCAGGCTTGCCGTGAGCGTAGCCGAACGGGAGCAGGGAGCAGGGGAGGCAGGGGGAGAAAATCTTTATACTCCGCACTC 
Npun.chrom 5017961B TAGCCATCCGGTGACAGTACGGGGATGAGGGAGAAGGAGCAGGGAGCAGGCTTGCCGTGAGCGTAGCCGAACGGGAGCAGAGGGGCGGGGGAAGCAGGGGGAGATAAGGGGGATAAGGGGACAA 
Npun.chrom 6279883F GGGAACAATGCAATTTTGTGAGATCGCCATAAAGACAGCAGGGGAGCAGGCTTGCCGTGAGCGTAGCCGAACGGGAGCAAGGGGAATGGAAAAAGAACCAATTATCGGACAGAATTCATTCTAT 
Npun.chrom 7695579F TAAAAAGTGCCCTTAGAGGTTGAAAAAGAGGCAAGGGAGCAGGGAGCAGGCTTGCCGTGAGCGTAGCCGAACGGGGGCAGAGGGCAGGTGGTCACTGAGCGTAGCCGAAGTGGAGCAAGGGAAA 
Npun.chrom 7739603F ATACTTTAGTCAAGGTAACTGCTGAGTCGAATAGTAGGTGAGGGGGCAGGCTTGCCGTGAGCGTAGCCGAACGGGGGCAGGAGATAAAAACTTACTTTATATATGTGATTTTGAGTCCTGCATT 
Npun.chrom 7758894B GCGAGTTAGGGAATGGGGAATGGGGAAGAAGCAAGGGGGCAGGGGGCAGGCTTGCCGTGAGCGTAGCCGAACGGGGGCAGGGGAAGCAGGGGAAGCAGGGGAAGCAGGGGAAGAAGAACTATTT 
 
SDR1.16 (8)  
Npun.chrom 733392B ACGAGAGGCTGCGCCCTAAGCGTAGCTATGCCGCAGGCTTTACGACTGCGCGGTAGTTGAGCGCAGTCGAAACTCAGTACAAGTTCCCAATTCCCACTTGCCCTGAGCGTATCGCTAAAGCGAA 
Npun.chrom 1111726F ACGAGAGGCTGCGTCCTAAGCGTAGCTATGCCGCAGGCTTTACGATTACGCGGTAGTTGAGCGCAGTCGAAACTCAGTACAAATGACTAATGACTATGAGATTACTAATTAGCAACGACGACGG 
Npun.chrom 1996810F ACGAGAGGCTGCGCCCTAAGCGTAGCTATGCCGCAGGCTTTACGACTGCGCGGTAGTTGAGCGCAGTCGAAACTCAGTACAAGTTCCCCATTCCCAATTCCGAATTAAGTTACTTAGAAAGTGT 
Npun.chrom 2248585B TGGAGAGGCTGCGCCCTAAGCGTA-CTATGCCGCAGGCTT-ACGGCTTCGCGGTAGTTGAGCGCAGTCGAAACTCAGTACAAGTGCCTCGTGCCCAATCCCTAATACCCCATAATATAAGAAAG 
Npun.chrom 2294380F ACGAGAGGCTGCGCCCTAAGCGTAGCTATGCCGCAGGCTTTACGACTGCGCGGTAGTTGAGCGCAGTCGAAACTCAGTACAAGTTCCGAATTCCCAATTCCCTAAATTCAATTCGTTCGAATAT 
Npun.chrom 4548957F ATTTCCAATTCCCCATACTTCTCTAACGAGAGGCTACGCCAACGACTGCGCGGTAGTTGAGCGCAGTCGAAACTCAGTACAAGTTCCCAATTTCCAATTCCCCATTTTTAATTTACGGCTTAAC 
Npun.chrom 6123849B ACGAGAGGCTGCGCCCTAAGCGTAGCTATGCCGCAGGCTTTACGACTGCGCGGTAGTTGAGCGCAGTCGAAACTCAGTACAAGTTCCCTATTACCCATTACTAAGCTGCAAAACTTGCACCTCT 
Npun.chrom 7182586B TTTGTGAATAACTAATACTTCTCTAACGAGAAGCTACGCCAACGACTACGCGGTAGTTGAGCGCAGTCGAAACTCAGTACAAATGACCAATGACTAATGACCAATGACTAATGACCAATGACTC 
 
SDR1.17 (5) 
Npun.chrom 585618F TTAGTCATTGGTCATTAGTCATTGGTCACTTATACTGAGTTTCGACTGCGCGGAAATCGAGCGAAGTCGAGATTCAACTACCGCGTAGTCGTAAAGTCTGCGGCATAGCTAGGCTTAGGACGCA 
Npun.chrom 5690304B ACCACAAATAGTCATTAGTCATTAGTCACTTGTACTGAGTTTCGACTGCGCGGAAATCGAGCGAAGTCGAGATTCAACTACCGCGTAGTCGTA----CTGCGGCATAGCTCCGCTTAGGGCGCA 
Npun.chrom 5750725B ACAATTATTGGTCATTAGTCATTAGTCACTTGTAATGAGTTTCGACTGCGCGGAAATCGAGCGAAGTCGAGATTCAACTAGCGCGTAGTCGTAAAGCCTGCTGCATAGTTACGCTTAGGGCGTA 
Npun.chrom 7754298B AGAGGCTGCGCCAACGGCTACGCTCAGGACAAGCTCAGTGCATCGCTGCGCGGAAATCGAGCGAAGTCGAGATTCAACTACCGCTTGTCGTTCGCGCAGTACTGAGCGAAGCCGAAGTAGCCTC 
Npun.chrom 7840565B ATATAAATTTATCATTGGTCATTGGTCACTTGTACTGAGTTTTGACTGCGCGGAAATCGAGCGAAGTCGAGATTCAACTACCGCGTAGTCGTAAAGCCTGCAGCATAGCTACGCTTAGGGTGCA 
 
SDR1.18 (4) 
Npun.chrom 50801B TCGACACTTCGA-----------------CTGCGCTCAACCCTCAGCCATCGAGAGTTGAGCGCAGTCGAAACTCGGTTTACTGGTACTTTATTTTCACGCAAGTCCCTAAGCACATAAATTTA 
Npun.chrom 633239B TCGACACTTCGACTGCGCTCAGTGCATCGCTGCGCTCAACCCTCAGCCATCGAGAGTTGAGCGCAGTCGAAACTCGGTTTACTGGTACTTTATTTTCATGCAAGTCCCTAAGCGATCGCCTGGA 
Npun.chrom 1746231B TCGACACTTCGACTGCGCTCAGTGCATCGCTGCGCTCAACCCTCAGCCATCGAGAGTTGAGCGCAGTCGAAACTCGGTTTACTGGTACTTTATTTTCACGCAAGTCCCTAATTGGTTTTTTTTG 
Npun.chrom 2564961F TCGACACTTCGACTGCGCTCAGTACATCGCTGCGCTCAACCCTCAGCCATCGAGAGTTGAGCGCAGTCGAAACTCGGTTTACTGGTACTTTATTTTCATGCAAGTCCCTAATTGTGACATAACC 
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SDR1.19 (4) 
Npun.chrom 1266794B AGTCAGGAGTCAGAATACAGGAAAGGTATTCTGTACGACACAACGACCGGCGGTAGTTGAGCGTAGCCGAAACTAAGTGCATCGCTGGCGGATAGCGTCGGCGGCAAGCGAGTCCGCGAGCGTC 
Npun.chrom 2215533F CGTCAGTCGCCAGAATACAGGAAAGGTATTTTGTGCGACACAACGATCGACGGTAGTTGAGCGTAGCCGAAACTCAGTGCATCACTGGTGGATGAATCCAGGGCTTTAAGACCCCCACTAAATC 
Npun.chrom 6273884B AGTCAGGAGCCAGAATTCAG--AATGAATTCTGTACGACACAACGACCTGCGGTAGTTGAGCGTAGCCGAAACTCAGTGCATCGCTGGTGGATGAATAAATCGGTTTAAGACGCTCGCGGACTC 
Npun.chrom 7633752B AGTCAGGAGTCAGAATTCAG-TTGGGTATTCTGTACGACAGAACGACCGACGGTAGTTGAGCGTAGCCGAAACTCAGTGCATCGCTGGCGGATAGCGCCGGCGGCAAGCGAGTCCGCAATAGCG 
 
SDR1.20 (4)  
Npun.chrom 1270159F ATGAAATAATCAGTCTGCAATGACCAATACTTCGACTTACCTCGGCTCCGGTTCCATCGAGCGAAGTCGAGATGCTCGGCACGAGTC-CTCAGTACAAGTGACCAATGACAAATGACTAATGACT 
Npun.chrom 2687195B GTGCTACCACGTAGGCGACTAAACGTTTACTTCGACTTACCTCGGCTCCGGTTCCATCGAGCGAAGTCGAGATGCTCGGCACAAGTCGCTCAGTACAAGTATCACCAGGGCTATCCTCACGGGC 
Npun.chrom 2687709F AATCGATTGGGCAATTACAGCAACAGGTACTTCGACTTACCTCGGCTCCGGTTCCATCGAGCGAAGTCGAGATGCTCGGCACGAGTCGCTCAGTACAAGACTTAGAACTTTCTACACCATTCAT 
Npun.chrom 3368676F GCGTAAAAATAAAGTACCAGTAAACCGAGTTTCGACTTACCTCGGCTCCGGTTCCATCGAGCGAAGTCGAGATGCTCGGCACGAGTCGCTCAACTCTCGATGGCTGAGGGTTGAGCGCAGCGAT 

nod-022 33060F CTCCTACAGCAGAGACGGCTGAACCTTCCGCCTTGATCCCTTCGGCTTCGGTTCCATCGAGCGAAGTCGAGATGCTCAGGGCAAGCATTCTGATCCCCTCGGCTCTAATATTGAGCGCTGCGTT 
nod-062 16565F CTCCTACAGCAGAGACGGCTGAACCTTCCGCCTTGATCATTTCGACTGCGGTTCCATCGAGCGAAGTCGAGATGCTCAATGCAAGCATTCTGATCCCCTCGGCTCTAATATTGAGCGCTGCGTT 
 
SDR1.21 (3) 
Npun.chrom 479677B CACAAAATACTTAATTTTGTCATTAGTTATTGGTCACTTGTACTGAGCGACTTGCCTTGAGCGAAGTCGAAAGGAGCCGAAGTATTAGTCATTAGTGAATAACAAAGGACAAATGACGAAGGAC 
Npun.chrom 540567F ATTTGTCATTAGTCATTTATCATTTGTCATTAGTCACTTGTACTGAGCGACTTGCCTTGAGCGAAGTCGAAAGGAGTCGAAGTATTTGTCATTTATCCTCCGCCCTTAACGTGGGAAGATTATT 
Npun.chrom 7336699F GGGACACAACTAATTATTGTCATTGGGGATTGGGCACTTGTACTGAGCGACTTGCCTTGAGCGAAGTCGAAAGGAGCCGAAGTATGGGGCATTGGGCATTGGATTTGGACTAATGACCAATGAC 
 
SDR1.22 (3) 
Npun.chrom 781655B TTAAAAAAAATCATTCTCTAATAATGTCCTTTAATCTAAAATCCAAAATGGTTCGACTGAGCGAAGCCGAAGTCCAAAATCCAAAATTAGGGGAGTATCAGTGTTTAGCTGACCTAAATTTATT 
Npun.chrom 6852716F TAAGATTTTTTGGGATTTTTGGAAAGCTTTTTAATTCCAAATCTAAAATCGTTCGACTGAGCGAAGCCGAAGTCCAAAATCCGAAACTGGTATAAGGTAAACCTTTTAGAGAACACCTACAGAA 
Npun.chrom 7099877B GGGATGCAGGGGATGCAGGGGAAGCGGAGGAAGAACCAAAATCCAAAATCGTTCGACTGAGCGAAGCCGAAGTCCAAAAGCCAAAATCGGCAGAGTGGAGTGTTACTAGAAGGCTGCGAGTCAC 
    
 

Low SDR1 (copy number < 3) elements found by mismatches 
Replicon    Dir   Site     Ctx Left Right SDR and flanking regions 

Doubles 
Npun.chrom F 6448505 I 100 163 AACCGAGTTTCGACACTTCGACTGCACTGAGCGCAGTCGAAGTGTCGAAACCCATCT-GGTTGGGA 
Npun.chrom F 8020788 C 277 147 AACCGAGTTTCGACACTTCGACTGCACTGAGCGCAGTCGAAGTGTCGAAACCCGTCTAGGTTGGG 
 
Npun.chrom B 969271 P 277 102 AACTACAGCGATGTCTACGACGGTCACTGAGCGCAGCCGAAGTGCGGGCTACGCCTACGCACTTC 
Npun.chrom B 4106906 I 242 1065 TCCCAAAGCGATGTCTACGACGGTCACTGAGCGCAGCCGAAGTGCGGGCTGCGCCTACGCAACTA 
 
Npun.chrom B 2676278 I 9073 4096 CCCTCTGCTCCCCTGCTCATCGGTCACTGAGCGTAGCCGAAGTGCTGCTCCTCTGCTTCTTTTAA 
Npun.chrom B 7039631 I 152 864 TAACGCTACGATGCCTACGGCGGTCACTGAGCGTAGCCGAAGTGCGGGCTACACCTACGCAGAAA 
 
Npun.chrom F 1247050 P 87 182 CTCTGCCTCCCCTGCTCCCCCGGTTACTGAGCGTAGTCGTAAAGCCTGCGGCATAGCTACGCTTA 
Npun.chrom B 4586661 P 69 87 CCTGCTTCCTCTGCCTACCCCGGTTACTGAGCGTAGTCGTAAAGCCTGCGGCATAGCTACGCTTA 
 
Npun.chrom B 2673672 I 6467 6702 GTAAGTCTTGTACTGAGCGACTCGTGCCGAGCGGAGCCGAGGTAAGTCGAAGTACTTGTTGCTGT 
Npun.chrom B 3409045 P 131 60 TAGTCACTTGTACTGAGCGACTCGTGCCGAGCGGAGCCGAGGTAAGTCGAAGTATTAGTTTTAGA 
 
Npun.chrom F 4829404 P 132 93 GGGGAATGGGGCATTGGGCACTTGTACTGAGCGAAGCCGAAGTATTGGGCATTAGTTATTTTTTC 
Npun.chrom B 7764635 C 46 86 TCACTCAGGGCAAGTGGGAACTTGTACTGAGCGAAGCCGAAGTATTGGGAATTGGGAATTGGGCA 
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Npun.chrom B 5013918 P 40 30 TTAGATTTTGTCATTTGTCACTTGTACTGAGCGGAGCCGAAGTATTTGTCATTGGTCATTGGTCA 
Npun.chrom B 6256790 I 8 2256 TTGGGATTGGGAATGGGGCACTTGTACTGAGCGGAGCCGAAGTATTGGGCATGGGGCATTTGGGA 
 
Npun.chrom B 732545 P 8 209 TACGAATTACGAATTACGAACTTGTACTGAGCGTAGCCGAAGTATTACGAATTATTTTAATTGTG 
Npun.chrom F 4618473 I 503 165 CATATCAAGAATGCGGGTGTCTTGTACTGAGCGTAGCCGAAGTATGGGTTTGAGGCGATCGCGGT 
 
Npun.chrom F 5615555 P 35 139 GGGGAATGGGGAATGGGGAACTTGTACTGAGCGTAGTCGTAAAGCCTGCGGCATAGCTACGCTTA 
Npun.chrom B 6158943 P 59 138 TACGAATTACGAATTGCGAACTTGTACTGAGCGTAGTCGTAAAGCCTGCGGCATAGCTACGCTTA 
 
Npun.chrom B 2700466 I 4619 2988 ATACACCCACCAGTCCATTACTTGTACTGAGCGTAGTCGTTGGCGTTCGCGTAGCGTCTCCGTTA 
Npun.chrom F 4736580 I 643 2035 TGGTCATTTGTCCTTGGTCACTTGTACTGAGCGTAGTCGTTGGCGCAGCCTCTCGTAGAGAAGTA 
 
Npun.chrom B 4524254 P 107 409 CACTGAGCGACTTGCCTTGACTTGTGCCGAGCGAAGCCGAGGTAGCGAAGCCGAGGTAGCGAAGT 
Npun.chrom B 4757199 P 222 65 TACTGAGCGACTTGCCTTGACTTGTGCCGAGCGAAGCCGAGGTAGCGAAGTCGAAAGGAGTCGAA 
 
Npun.chrom B 2564915 C 125 340 GGCTGAGGGTTGAGCGCAGCGATGTACTGAGCGCAGTCGAAGTGTCGAAACCCGTCTGGTTGGGA 
Npun.chrom F 3368747 P 129 892 GGCTGAGGGTTGAGCGCAGCGATGTACTGAGCGCAGTCGAAGTGTCGAAACCCGTCTAGTTGGGA 
 
Npun.chrom B 5929905 P 289 45 ACAAGAAGCGATGTCTACGATGGTCACTGAGCCTTGTCGTAAAGCCTGCGGCATAGCTACGCTTA 
Npun.chrom B 6650831 P 219 69 GGTTGGTGCGATGTCTACGATGGTCACTGAGCCTTGTCGTAAAGCCTGCGGCATAGCTACGCTTA 
 
Npun.chrom F 3625023 I 268 2287 TCCAGCAGCGATGCCTGCGGTGGTCACTGAGCGCAGCCGAAGTGCGGGCGGCCATGCCTACGCGA 
Npun.chrom B 5532957 P 96 566 ATACATAGCGATGCCTGCGGTGGTCACTGAGCGCAGCCGAAGTGCGGGCTATACTACGCATTTTC 
 
Npun.chrom F 1932884 P 119 95 AAATTCTGCAATGCCTACGGTGGTCACTGAGCTTTGTCGAAGTGCGGGTTAGACCTGCACGTTGC 
Npun.chrom B 4402500 P 42 1011 TATAGTTGCGATGTCTACGATGGTCACTGAGCTTTGTCGAAGTGCGGGCTACGCCTACGCAGCTA 
 
Npun.chrom F 1381406 I 36 635 TGAATAAGGCAGGAGGCAGGTGGTCGCCGAGCGCAGCCGAGGTGAGGCAGGGAGCAGGGGGCAAG 
Npun.chrom F 2773154 P 114 678 GGCAGGAGGCAGGAGGCAGGTGGTCGCCGAGCGCAGCCGAGGTGAGGCAGGAGGCAGATCGCGCA 
 
Singles 
Npun.chrom B 3108875 I 1254 338 AGCAGGTGGTCACTGAGCGTCCTGCCCTGAGCGAAGCCGTTGGCGCAGCCTCTCGTAGAGAAGGG 
Npun.chrom F 6397710 P 59 230 CGTTGGGCACTTGTACTGAGCCTGTCCTGAGCGTAGCCGTAAAGCCTGTGGCATAGCTACGCTTA 
Npun.chrom F 7891980 I 117 713 TGTCTACGATAGTCACTGAGCCTGTCCTGAGCGTAGCCGTTGGCGCAGCCTCTCGTAGAGAAGGG 
Npun.chrom F 708238 I 493 481 TGGTGATGCGATGTCTACGGCGGTCACTGAACGCAGTCGAAGTGCTGGCTACGCCTACGCATTTG 
Npun.chrom F 4591508 D 303 216 AATGCGATCGATGCCTGCGACGGTCACTGAGCGCAGCCGTAAAGCCTGCGGCATAGCTACGCTTA 
Npun.chrom F 3841985 I 482 1623 CCCTCTGCTTCCCTGCTCCTCGGTCACTGAGCGTAGTCGAAGTGCTGCCCCTCTGCTTTCTTCTA 
Npun.chrom F 7336192 I 895 463 TATTTTCTCCTTTGCTCCCCCGGTTACTGAGCGCAGTCGTTGGCGCAGCCTCTCGTGGAGAAGTA 
Npun.chrom F 4292951 I 1537 1369 ATTTCCTCCCCTGCCTCCCCCGGTTACTGAGCGTAGTCGAAGTATGCTCCCCCTGCTCTCTCACC 
Npun.chrom B 1243442 I 1589 1758 CCCCTGCTCCCCTGCTCCCCCGGTTACTGAGCGTAGTCGTTGGCACAGCCTCTCGTAGAGAAGTA 
Npun.chrom B 3732630 I 10512 2864 GCGATACTTGTACTGAGCGACTCGTGCCGAGCGCAGCCGAGGTAAGTCGAAGTAAACGCTTAGTT 
Npun.chrom B 2686180 I 1981 9670 ACAAACCTTGTACTGAGCGGCTTGCCCTGAGCGGAGCCGTTCGCGTAGCGTCCCGTAGGGAAGGG 
Npun.chrom B 733346 P 86 247 GTACAAGTTCCCAATTCCCACTTGCCCTGAGCGTATCGCTAAAGCGAAAGCTCCGCTAACGCGTA 
Npun.chrom B 6265488 I 97 160 GGGGAATTGGGAATGGGGAACTTGTACTAAGCCCAGTCGTAAAGCCTGCGGCATAGCTACGCTTA 
Npun.chrom B 5106444 P 96 41 TAGTTATTGGGAATTGGGAACTTGTACTAAGCGCAGTCGTAAAGCCTGCGGTATAGCTACGCTTA 
Npun.chrom F 1021335 I 453 392 GGAGTATTGGGAACTAAAGACTTGTACTGAGCAAAGTCGAAGTATTGGGAACTAGGTAAAATAAA 
Npun.chrom F 2677306 I 10101 3068 AATTCAAGCATTTATCTACACTTGTACTGAGCGAAGACGTTGGCGAAGCCTCTGCCTCAGCAGAA 
Npun.chrom B 481149 P 78 45 TAGTCATTAGTCATTGGTCACTTGTACTGAGCGAAGCCGTTCGCGTAGCGTCTCGCAGAGAAGTA 
Npun.chrom B 3747194 I 6953 2775 AGTTGATACCCCAGGAGATACTTGTACTGAGCGAAGTCAAAGTAAACGTTTAGTTGCTTACTTAG 
Npun.chrom F 5099498 P 7 131 ATCTCACTAGTCATTAGTCACTTGTACTGAGCGCAGCCGAAGTATTAGTCATTTATCATTAGCCA 
Npun.chrom F 1021297 I 415 430 GTAATAATAGGGACTGGAGACTTGTACTGAGCGCAGCCGGAGTATTGGGAACTAAAGACTTGTAC 
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Npun.chrom B 7659643 P 238 46 TCGTGATTAGTCATTATTCACTTGTACTGAGCGTAATCGTTCGCGTAGCGTCTCGTAGAGAAGTA 
Npun.chrom F 1436686 I 2425 403 TTTAGAAGAGTCATTTGTCACTTGTACTGAGCGTAGCCGTACCACTTCGTGGAAGCAAGCTACGC 
Npun.chrom B 5369756 P 45 144 TAAACTGTTTTAATTACGAACTTGTACTGAGCGTAGCCGTTGGCGCAGCCTCTCGCAGAGAAGTA 
Npun.chrom F 5596464 C 15 157 TTTTGATTTGGCATTGGGCACTTGTACTGAGCGTATCCCTAAAGCGAAAGCTTCGCTAACGCGTA 
Npun.chrom B 5620377 C 51 285 ATCTAAAATCGTTCAACTGACTTGTACTGAGCGTTGTCGAAGTAACGCTCACGACAAGTCTAAAA 
Npun.chrom B 3424416 C 210 49 TGGGCATTGGGCATTGGGAACTTGTACTGAGGGTATCGCTAAAGCGAAAGCTCCGCTAACGCGTA 
Npun.chrom B 5087575 P 281 84 ATGTCTACGATGGTCACTGACTTGTACTGAGTGCAGTCGAAGCAGCTTTGTCGTACCACTTCATA 
Npun.chrom F 187272 D 830 10 GGGCAAGTGGGAATTGGGAACTTGTACTGAGTGCAGTTGAAGTATGGGGAATTGGTGATTGGTAG 
Npun.chrom F 1888202 C 19 77 AATTAATTACGAATTACGAACTTGTACTGTGCGTAGTCGTAAAGCCTGCAGCATAGCTACGCTTA 
Npun.chrom B 5940638 P 151 194 CTGTCATTTGTCCTTTGTCACTTGTACTTAGCGTAGTCGTACCACTTCCCTACGGGACGCTACGC 
Npun.chrom B 3205476 I 1070 2472 TCTCAACCATTTCGCCACCACTTGTATTGAGCGAAGTCGAAATATCCCTCAAGGAGTTTGATTCG 
Npun.chrom B 1246971 P 8 261 GCCCAATTACGAATTACGAACTTGTATTGAGCGCAGTCGAAATATTACGAATTACGAATTAGTTA 
Npun.chrom F 4987461 I 1095 779 CACTCTTGGGGAATGGGGAACTTGTATTGAGCGCAGTCGTTGGCGCAGCCTCTCGTAGAGAAGTA 
Npun.chrom F 7754339 P 209 950 CCGCGCAGCGATGCACTGAGCTTGTCCTGAGCGTAGCCGTTGGCGCAGCCTCTAGTATAGAAGGG 
Npun.chrom B 2919046 I 2546 1665 AGGGGCGGGCTTGCCGTGAGCTTGTCCTGAGCGTAGTCGTGGGCGCAGCTTCTCGTAGAGAAGGG 
Npun.chrom F 4760907 I 747 5228 GGGAGCAGGCTTGCCATGAGCTTGTCCTGAGCGTAGTCGTTGGCGCAGCCTCTCGTAGAGAAGGG 
Npun.chrom B 703666 P 104 48 AGGGAGTAGGCTTGCCGTGACTTGTGCCGAGCAAAGCCGAGGTAGCGTAGTCGAACGGGAGTAGG 
Npun.chrom B 5405409 C 79 53 TTGTCACTTGTACTGAGCGACTTGTGCCGAGCGAAGTCGAGGTAAGCCGAAGTATTGGTCATTTG 
Npun.chrom B 5646796 C 94 150 CACTGAGCGACTTGCCTTGACTTGTGCCGAGTGAAGCCGAGGTAGCGAAGTCGAAAGGAGTCGAA 
Npun.chrom F 3117984 P 195 213 AAAACACTTGTGTTGAGCGGCTTTCCCTGAGCGTAGCCGTAAAGCCTGCGGCATAGCTACGCTTA 
Npun.chrom B 7754253 P 123 1036 AACTACCGCTTGTCGTTCGCGCAGTACTGAGCGAAGCCGAAGTAGCCTCTCGTAGAGAAGTGTCC 
Npun.chrom B 1500168 I 209 75 TCAAAGAGCGATGTCTACGAGGGCCACTGAGCGCAGCCGAAGTGCGGGCTACGCCTATGCTTTCT 
Npun.chrom B 4548821 P 21 198 CTGCTCCCTCTGCCTACCCCGGTATACTGAGCGTAGTCGTTGGCGCAGCCTCTCGTAGAGAAGTA 
Npun.chrom B 5176302 I 1234 889 AATCGCTACATGATGGTTTGTGGTAACAGAGCCTTGTCGAAGTGTAGAATTATGATTTGTTTGCG X 
Npun.chrom B 1458042 P 290 958 GATCGCAGCAATGCCTGCGGTGGTCACTGAACGCAGCCGTACCACTTCCCTACGGGACGCTACGC 
Npun.chrom B 4660888 I 350 261 CGATGGTGCGATGTCTACGATGGTCACTGAGCCTTGTCGAAGTGCGGGCTACACCTACGCAGTTT 
Npun.chrom B 1636453 P 142 248 ATGCTGTGCGATGTCTACGATGGTCACTGAGCGCAGCCGTACCACTTCGTGGAAGCAAGCTACGC 
Npun.chrom F 1214036 I 1069 37 TGTGGCAACGATATCTACAATGGTCACTGAGCGCAGCCGTTCGCGCAGCGTCTCGTAGAGAAGTG 
Npun.chrom F 2179989 I 47 1530 GGATTCTCCCCCTTGCTCCTTGGTCACTGAGCGCAGTCGAAGTGTGCCCCCTGCCCCTCTTCTTG 
Npun.chrom F 1185336 I 3458 621 TCTGCTGCCCCCCTGCTCCTTGGTCACTGAGCGTAGCCGTTCGCGCAGCGTCTCGTAGAGAAGTG 
Npun.chrom F 3691866 P 24 220 AGGTGAAGGTACAAGGCAGGTGGTCACTGAGCGTAGCCGTTGGCGTAGCCTCTCGTACAGAAGTG 
Npun.chrom B 313248 P 102 131 GAGCGTCGGCAGGGGGCAGGTGGTCACTGAGCGTAGTCGAAGTGAGGCAGGGAGTAGGTGGAAAA 
Npun.chrom B 1186339 I 287 1764 TTTCCTGCCCCCCTGCTCCTTGGTCACTGAGCGTAGTCGTTCGCGCAGCGTCTCGTAGAGAAGTG 
Npun.chrom F 6486170 P 96 61 ACATGGGAGAGGTTTCCCTCTGGTCACTGAGCGTAGTCGTTGGCGCAGCCTCTCGTAGAGAAGTG 
Npun.chrom F 4103984 P 27 139 AGAAGAATTCAGAATTCAGGTGGTCACTGAGCTTAGTCGAAGTGAATCAGAATTCAGTATGAATT 
Npun.chrom B 8012695 P 424 109 CACTTATGCGATGCCTGCGGTGGTCACTGAGCTTTGTCGTTCGCGGAGCGTCTCGTAGAGAAGTG 
Npun.chrom F 2145725 P 115 120 CAAGCCCCTAAATTTATTTATGGTTACTGAGCGTAGCCGTAAAGCCTGCGGCATAGCTACGCTTA 
Npun.chrom F 6385170 D 136 279 GGAGCGATGTCTCCGACGGGTGGTTCCTGAGCGCAACCGTACCGCTTCGTGGAAGCAAGCTACGC 
Npun.chrom B 8203396 D 339 118 AAAGCGATGTCTACGACGAGTGGTTCCTGAGCGCAGCCGTAAAGCCTGCGGCATAGCTACGTTTA 
Npun.chrom B 353441 P 315 310 AGCAGTGTGCTGACTAAGATTTCACACTGAGCGTAGCCGAAGTGTTATATACATCTAAACATTTT 
Npun.chrom F 5303193 D 21 315 TTGTTCTTTGTCCTTTGTCATTTGTACTGAGCGTATCGCTAAAGCCAAAGCTCCGCTAACGCGTA 
Npun.chrom F 3242326 I 408 554 TGGACACTTGTGTTGAGCGATTTGTGCTGAGCGGAGTCGAAGTAAGTCGAAACATCAGCAGACAT 
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Low SDR1 (copy number < 3) elements found by pattern (but not mismatches) 
Replicon       Site    SDR and flanking region 

Npun.chrom 3561922B GTATATTTAACTAATGCTTAACTTGCGCGATACCTGCGGTGTTCACTGAGCGGCTGGTGAGCGGAGTCGAACCATGCCTCTCGTAGAGAAGTGCGGGCTACGCCTGCGCGATTTGCAGTTGAGT 
Npun.chrom 7282024B GGCGAGGAGCTACGCCCCACTTTATAGCGATGCCTGCGGTGGTCACTGAGCGGCTGGTGAGCGGAGTCGAACCATGTCGTAAAGCCTGCGGCATAGCTACGCTTAACGCGGAGCGTCTCGTAGA 
    
Npun.chrom 672537B AAGAAGCAGGGGAGCAGGGAAGAAGAGTTTTCTCCCATACCCAATCCTCACTTGCCCTGAGCGGAGCCGAAGGGATACCCAATCCCCAATCCCAAAATCCTGATGTCGAACTGCTCCAAGCCTT 
Npun.chrom 4699921F TAATCACCAATACCCATGCCCAATCCCCAGTCCCCAATGCCCAATGCCCACTTGCCCTGAGCGGAGCCGAAGGGATGCCCAATACCCAATGCCAAATGCCCAATACCCAAAAGTTGCAAGATTT 
 
Npun.chrom 3298573B CGCGAACGCTATGCTATCGCTATTCGACTTCGCTCAACTCTCGACCACTCAGTTGGTTGAGCGAAGTCGAAACCAATGGCTATGGTAAATTTATTACTAGAATTCACCTAAACCCTTTGATTCA 
Npun.chrom 7049918F TTTCGACTTCTCTGCGAGACGCTACGCGAACGCTCAACTCTCGATTCCTTAGTTGGTTGAGCGGAGTCGAAACCAACGGCGACAGTAGATTTATTAACGGAAATTGCCTTAACAGAGAAAGGAG 
Npun.chrom 899833F CTACGCGTAGCTTGCTTCCCCGGAGGGGTACGCTCAATCAACTGAGTGGTCGAGAGTTGAGCGAAGTCGAAACTCATCAACCTGGGTATATTCTTTGTCAAAAATCACCTTAACATAGCTTGAA 
Npun.chrom 7851476B TTTATAGTTAAGCGATCGCTTTTGTAGCGATGTCTACGATGGTCACTGAGCGGCTGGTGAGCGCAGTCGAACCATGTCGTTCGCGGAGCGTCTCGTAGAGAAGTGCGGGCTACGCCTTCTGCCT 
Npun.chrom 1268284F ATAGCAATACGCTTGGATTAAGCATTTTATTTTTTTCTTCTCTCTGTGTTCGGTTATTGAGCGGAGCCGAAATACTGCACCTCTGTGGTAGTCTGCGGCAAGCCGCTGACGCTCCTTTGTCGCT 
Npun.chrom 1729894B TGGAAGTTGACCTTCTAACTCTCCCTCATCCCCCTTATCTCCCCATCCCTCGGTTGGTGAGCGAAGTCGAACCAAATCTCTCCCCAAAAGCCTCCCCAATTCTTCCGCCCAGTTAGTATAAACC 
Npun.chrom 4672301B GGAGCAGCAGTCGCATCCGTGTTGAGGATCGGGAAGAGGAAGGGGGCAGGCTTACCGTGAGCGTAGCCGAACGGGAGCAGGGGGAGAATAACTAATCTCAATTACTAATTACCAATTACTAATC 
Npun.chrom 6488795F GAGCAGAGGAGCAGGAGAAGAATAACAAACAACTCAATGCCCAATTCCCACTTGCCCTGAGCGAAGCCGAAGGGATGCCCAATATAGGAAAATAACGTGTCAATAACAGAACATAAAATCCATG 
Npun.chrom 1275865F TTTGTAAATTACGAATTACGAACTATGAATTACGAACTTGTACTGAGCGACTTGCCCTGAGCGCAGTCGAAGGGAGCCGAAGTATTACGAATTATAGTATTGCATCTGATGATATTCCCACAGC 
Npun.chrom 5490593B GTCTGTGGCAAATACCTGTATTAGGAAGAGTCAGGGGAGCAGGGAGCAGGCTTGCCGTGAGCGTAGACGAACGGGAGCAGGGAGATATGAATAGTGCTGAGTTAAAAGACTACTCACAAGGAGC 
Npun.chrom 3283624B GCCCAACTTATACTATTGTGGATTTTAGACTTCGGCTTACCTCGGCTCTGGCTCCATCGAGCGAAGTCGAGATGCTCGGCACAAGTCGCTCAATCGAACGATTTTAGATTGCAAATCGTCCAAG 
Npun.chrom 3261593F AGACCAGTCAACGCCAGAAAACCGGGGGTGCTGGCCTGAATAATCTCAGGGTTCCATCGAGCGGAGTCGAGATGTTTCACAGCTTGTCACCAGAGATAATGGTCGTCAAGAAAACATAGTTATC 
Npun.chrom 5873033B TCTCCATGCCCAATGCCCGTCTGCCTCTTTGCAATACCCAATCTAAAATTGTTCGACTGAGCGAAGTCGAAGTCCAAAATCTAAAATCTAAAATGTTTTATGGCTTCTACATTTTCCTTTGACA 
Npun.chrom 6930570B GATTAACTCTCAGCAGGTGTGCGTTGGATTTAAGATTTTTATCTAAAATCGTTCGACTGAGCGGAGCCGAAGTCCCATATCTCAAATCCAAAATAAAATCTATGCCAGACACCCAAATCTCTGC 
Npun.chrom 2948356F TAATTTATGCAGCTATACGAACATATATGACAAATGGATCGTCCAAAATCGTTCGACTGAGCGTAGTCGAAGTCCAAAATCCAAAATCGGATCGTGGGTTATTTGTTGGTTTAGTAACTTTAGA 
Npun.chrom 6197745B GTTTAAATTATGGCGCATTGGGCACAAGAAGCAGAGAGGCACAAACCTGGGTTGCCGTGAGCGTAGCCGAACGGGAGCAGAGGGGAAAGAGCTAATTTTATTCTCCCCCTTGCCCCCTGCTCCC 
Npun.chrom 1367429F TCATCGGTAAGATAAACTGATCGATATTGACCCTTCGGCTCCGCTCAGAGTCAACAGTGAGCGAAGCCGAACTGTTGACTTACACTAAGGGTTTAGGCTGACAATATCTGCAATTATTATAACT 
Npun.chrom 1811840B TCGACACTTCGACTGCGCTCAGTGCATCGCTGCGCTCAACTCTCGATGGCTGAGGGTTGAGCGCAGTCGAAACCCAACTTACATTTAATGCACAAATTTAAGCTTGACACGGCACTATATTTAT 
Npun.chrom 3057877F CAATAGATGGACGGTTATTTCAAGTAATCCACCCAGCCGAAGCAATCAGGTTCACATCGAGCGGAGCCGAGATGTTCACAGTTATAGACCTCCAGACATTTCCTGAGTCTGAGCAAGAAGCAGA 
Npun.chrom 1243497B AGAGACGACGGTTAAAGTTTTTGATTCGGGACTGGAGACTAGGTGCTGGGCTTGCCGTGAGCGTAGTCGAATGGGACTCGGAGTTAAGAATTTCTCCCTCTCTCCCCTGCTCCTCATCTCCCCT 
Npun.chrom 1367359B TTGTCAGCCTAAACCCTTAGTGTAAGTCAACAGTTCGGCTTCGCTCACTGTTGACTCTGAGCGGAGCCGAAGGGTCAATATCGATCAGTTTATCTTACCGATGAAATAAAAAATACTTAACTTT 
Npun.chrom 2647900B ATGTAATCTGTAATTGGTAAATTGCCGGATTAATAAGGCTAGAATGTTGTTTTTTTGTGAGCGTAGGCGAATAAACTCACTTCTAAAAGGTAATAATGAAGGCTTTTGAAAAATCATCTAAATT 
Npun.chrom 2743932B TCTCTACGATACGCTACGTGTACTTGCTTCCACGAAGTGGTACGGCTACGCGGTTCCTGAGCGAAGTCGAAGGGCAGTACAAGTTCGTAATTCCGATACTGCAAGCCTTTCATTGATTTGGAAT 
Npun.chrom 4939098B GGGGAACAAGGGGAACAAGGAAAATAACCATGCCCAATTCCCAATTCCCAATTGCCCTGAGCGAAGCCGAAAGGATTCCCAATGCCCAATTCCCAATGCCCAATTCCCAATTCCCAATGCCAAA 
Npun.chrom 8086723F TCGACACTTCGACTGCGCTCAGTGCATCGCTGCGCTCAACCCTCAGCCATCGAGAGCTGAGCGCAGTCGAAACTCGGTTTACTGGTACTTTTTTCACACAAGTCCCCTACTGTGTGGAGTTCGA 
 

SDR1 elements in cyanobacteria other than N. punctiforme and not sharing its sequence with a multicopy SDR1 from N. punctiforme 
Replicon       Site    C SDR and flanking region 

Anabaena PCC 7120 
A7120:Chrom 1752691F D TAATAGTGTCCTAACCAGCCGGGTTTCGACTCCGCTCAACCCTCATCTGTCGAGAGTTGAGCGGAGTCGAAACTCGGTTTACTGGTACTTTATTTTCATGCAAGTCCCTAAGCTATTACGAGTGT 
A7120:pAlpha 168914F C TTTGCTGGCTCTACCGCTCCTCGATAAAAAGTAAAAATTCAGAACCCAGGCGGTCGCCGAGCGCAGTCGAGGTGATTCAGAAGCAATGCTCTAAGCTTGTCGAAGGGTCAGAATTTAGAAGTATT 
A7120:Chrom 5147756F C TGATCAGCTATTACGCTTTTAAATTACATAGACACATGGTTTGTTGAGGGCTGACCCTGAGCGTAGTCGAAGGGTCAGCCCTCAACTATTAAAAATACTGTACTCTTGCGTCTAAGCCATTAGAG 
A7120:Chrom 1236435F D CATTGGTCAGTTGTCAGTGTTTCTTCCTCCTGCTCTAGGCTGGTGAGCGACTTGCCTTGAGCGGAGTCGAAAGGAATTTAACTACTGCCTTCTACCTCTTAAGAGTTCTTAGTCTAGTCACTACG 
A7120.pAlpha 7273F P CGCAGCGTGTAAGGAATAATTATCAGTCATCAGTCATCACTTATCAGTTACTTGTACTGAGCGGAGTCGAGGTATCAGTTAAACCTCATCCCCCTCATTCAAATATGACTTAGTAAAACTTTAGC 
A7120:Chrom 3314882B I  CCCTAAATCAATACCGTAAATCTTCCCCTCCGTAATAGCAGGCTTTTCACTTGTGTTGAGCGGAGTCGAAACACCCTCTACTTCAGTCAGGATAGATGCCAAGTATTTACCTGATGGTGTTTTA 
A7120:Chrom 1752660B D  AATAAAGTACCAGTAAACCGAGTTTCGACTCCGCTCAACTCTCGACAGATGAGGGTTGAGCGGAGTCGAAACCCGGCTGGTTAGGACACTATTAACCCGCAGATCCTTTATATATCTTTGTCGC 
A7120:Chrom 1353787F P GTAGGCGCGGAGGTACGCGGAGAGTTATACAAAATCTTTCTTTGCGTCTCTGGCTACTGAGCGAAGTCGAAGTATGCGCCTCTGCGTGAGATAAAAAAAGGAATTACTAATGCAGCACTTATATC 
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Anabaena variabilis ATCC 29413 
Avar:Chrom 2275336B I AAGACCTGACAGACTTAAGTCTCAAGGGCAGTTGCAAAAAACCCGTAAGGCTTGCCTTGAGCGTAGCCGAAAGGGACAGAAACAGAAACCTAAGTCGTGAGGCTTAGGAATCCCCGACCGTTCA 
Avar:Chrom 4288041F P CCCTCCCCTCTGCACCTCTGCCCCTCGGTCACTGAGCGACTTGCCTTGAGCTTGTCCTGAGCGTAGTCGAAGGGCGAAGGCGAAAGAAGCCGAAGTGCTGCCCCTCTGCGCTCTCAATGATAAG 
Avar:Chrom 2101898F P TGCAGAGGTGCAGGGGAGCAGAGGAGAGAAACCACCCACACTTCGTCAAGCGGTAGTTGAGCGCAGTCGAAACGAGCGTGCGGACGCTGCGCCATCGCCAGGGACAAGGCTTTGAACCTGATCT 

 
Nodularia CCY9414 
nod-020 41609B P TTAAGTAGTAATTAGTCAATAGTAGCTGACTAAAAACTCATGACTAAAGATTTACCCTGAGCGTAGCCGAAGGGCTAATGACTAATAACTAATATGCAGTTTGCTAACCGTTTACAACCCCTGC 
nod-065 18950F D TCTGTAGAAGAAAGTGCTGAGTTCATGTTTGATTGACCAATGACCAATGATTTACCCTGAGCGTAGCCGAAGGGCTAATGACTAATGACCAATGACCAATGACCAAAGTTAACTGCCCATGAAA 
nod-096 15270B C TAATTTTTCCACTGGCCACTGACCATTGGCTAATTACCAATGACCAATTATTTACCCTGAGCGTAGCCGAAGGGCTAATGACCAATGACCAATGACTAATGACTAATGACTAATGACTCAATTC 
 
nod-006 91538B P GTACGGACAATAACTTTAGCGTGAAGTCGATATGTGGTCTGTATTGATTTCGGTGGTTGAGCGAAGTCGAAACCACGATACCCCCAATCATCCCTAAAATCTCTTGGGGTTATCTTCACCTCAC 
nod-006 93946B P AAAGTCAACAAAATCCACAAGAAAGTTGCAAAAACCAAGTCAATTGATTTCGGTGGTTGAGCGAAGTCGAAACCACGATCCCCCCAATCATCTCTAAAATCTCTTGGGGTTATCTTCACCTCAC 
 
nod-006 91421F P ACTTAGCTTTTCTTCTAGTCAGATTTTAGCACTTGAAAATTGATTCCTAATGTTCCCTGAGCGAAGTCGAAGGGAACAATATCAGGGGGAGGAAGTGAGGTGAAGATAACCCCAAGAGATTTTA 
nod-006 93829F P GTGATCTGGCGACCACCGGGTTTGGGTTGTGGAATCATCTCACTGCTGTATGTTCCCTGAGCGAAGTCGAAGGGAACAATATCAGGCTGAGGAAGTGAGGTGAAGATAACCCCAAGAGATTTTA 
 
nod-004 76007B P TTACAATCTCGGTATAACACAAAAAGGTTTTTCCCTACTCCCCACTCCCCCGGTTACTGAGCGCAGTCGAACGGTTACTGAGCGCAGTCGAAGTAACTCCCCACTCCCTACCTACGCTGTGTGT 
nod-010 45423F I AGTGGTATAAAAATCAGAGAATCAGCAAAATTTCCCACTCCCCACTCCCCCGGTTACTGAGCGGAGTCGAAGTAACTCCCCACTCCCCAGTCATCGGGATTTTACTCTACCGCAAGCACGTAAT 
nod-139 5240F C CTGCAAAATCCTCTTTCCCCCTGCTCCCCACGGACTACTCCCTACTCCCCCGGTTACTGAGCGTAGTCGAAGTAACTCCCCACTCCCCACGGACTATTCCCCACTCCCCTCCTTTAACCGTCTT 
nod-029 19128F D TCCTGAGATGGTTAGTCACAAATCTTGCCAGTATTTGTGAGAAAAATTTCCTAGCCCTGAGCGTAGCCGAAGGGAGCGCAGCCGAAGGACTAAATTTGCTTCCCTGAGAAATACATAAAATAAC 
nod-081 23468F P CGCCGCTAGAAGTCGCGGAACCATCTACACAAATTCCGCGGCTCAACTGACTTGTACTGAGCCTTGTCGAAGTAGCTTCGCCCAACTTCCTACGCGGACTAACCTCAAAATTAGGGTTTCAAAT 
nod-096 4511F C TAAATTACAGGGAATTTCTCCTAAATAAGGTATATGCGTAGCGGGCAAGACTTGTACTGAGGGTAGTCGAAGTATGCCCGCACTACACGATTTGTATCATTTATGTTTATACTTCATTTACTTG 
nod-077 18304F P ATTGTTCTAGTTTCCTCCTAGCAGTAGGTAAAAGATTCATAGGGGCTAGACTTGTGTTGAGCGAAGTCGAAACACGAATCAGCTTTTACTAAACAAATTGTTTCAAACGAAACAGGACTTGCAC 
nod-173 355F D ACTCTATCACATCTACTGTTACCAGTCAATGAATTAGGCGAATAAATTCGTGGTCAGTGAGCGAAGTCGAACTGCCCGTGTCGCTTATATCTCAGGTCTAAAGACACTGAGCTTTACGCTTACC 
nod-102 6354F I CCATCGGGTAAATAACGTGCTAAATCTCCTGTTTTATAGAGGTAATGGGATGGTTGGTGAGCGAAGTCGAACCATTTACCATCTTTAAACGGGTTGAGAATAAATTTCTCTTGTGTCAATTCTG 
nod-015 15509F C CGAGATGGTGTAACTGGGAAGTAGGAAGAAGCAAGGGAGCAGGGCGCAGGCTTGCCCTGAGCGCAGTCGTTAGCGAAGCTTCCCGAAGGGTAGGGGAGCAGAGGGAAAGATTGTGACTTACCAA  
nod-029 33209F I CCGGAGGTTCTACTACAGGTTTAACCGGCTCCACTTTGGTCACCTTAGTAGTTCGATTGAGAGCAGCCGAAGTCCGTTCTGCCCTTTCATGCCAACCTGATTTGCCCAAATTGGGAGAAGGTAT 
  
Crocosphaera watsonii 
Cwat:225 8372B D GGAGACTGGGAGCAGAATATTAATATTATTTTTAGTCTTCCCACCCTTCCCTGTTACTGAGCGAAGTCGAAGTACACTCCCCACTTCCTACTCCCCACTTCCCACTTCCCATGGGAGACTGATC 
Cwat:259 5488B P CCACACTTCTCTGTTACTGAGCGAAGTCGAAGTACACTTCCCACCCTCCCCTGTTACTGAGCGAAGTCGAAGTACACCCTCTACTCCCGTAAACCACGATTTGTAATAGAATAAATGAAGCCCA 
Cwat:259 5528B P AGCTTTCTTGAGCAGAATATTAATATTGTTTCTAGTCTTCCCACACTTCTCTGTTACTGAGCGAAGTCGAAGTACACTTCCCACCCTCCCCTGTTACTGAGCGAAGTCGAAGTACACCCTCTAC 
Cwat:356 39100F P TACCAAATCCGATTGTCAAAACCTCTTTATAGTTTTGCTCTCTTTCCTCCCTGTTACTGAGCGAAGTCGAAGTACACTCCCCACCCTCCCCACACTCCCCACCCTCCTCAACTAGAAAGATAAA 
Cwat:361 314386F C GAGATGGGGGAGCAGAATATTAATATTGCTTCTAGTCTTCCCACCCTTCCCTGTTACTGAGCGAAGTCGAAGTACACTTCCCACTCCCCACCCTCCCTATTTCATCAACTTTTCACGCTAACAC 
 
Cwat:285 4857B D TTTATACTTGTTTTAGGTGTTAAAGTCCCCCTAATTCTCCCACCACTCCCCCGTTACTGAGGGAAGTCGAAGTACACTCCCCAAACTCCCTTTCTGTTGGCAAAAATGAATAAGTATGGGAACA 
Cwat:327 11425F C AGAGGGGGAAGGCTGGAAAGAGAAAACATTATGTATTGCTTAATTCTCCCCTCTTACTGAGCGAAGTCGAAGTACACCCCCCACACTCCCCACACCTCCCACACTCCCTATTTCATAAACTTTT 
Cwat:360 32195F P TCAAAGGATTACAAAAAATCATAGATTAAATATAAAATCCCAATACTCCCCTGTTACTGAGCGAAGTAGAAGTACACTCCCCACACTGCACAAAAGTTCTGTTAGAAATATACTATTGAAGGTG 
Cwat:361 74433F I CTCCACCGGAGGGGGAACTGAAGGGGGTGGGTTTGTCTGTCCCGTAGGGGTAAACGCTGAGCGTAGTCGAAGCGTTTACCCCTACAAAGATCAAAAATACTATTAAAATCTTTTCTCATACCTA 
Cwat:362 165517F P CTTTAAGAAAAAAAACCGTTTTTTCGTAGTAAATATTTATATTGTAGGGGTCAACACTGAGCGGAGTCGAAGTGTTGACCCCTGCGGAATTTGAGATTACTCTAACTCATTTGTTGTTTCTTTT 
Cwat:319 6678F C TCTTTGACTCTAATAACATTAATATAACCTTAGTTTAACAGCAGTAGGGGTCAACCCTGAGCGTAGTCGAGGGGTTGACCCCTACCCACCCCTCCCAGGAGGGGTAAATAAAGGGAATTAACGA 
Cwat:346 7200F C AATTTTTGAAAGCGATCGCTAATAATAACTATTATCACTTTCCGTAGGGGTCAACGCTGAGCGCAGTCGAAGCGTTGACCCCTATAATATATAGAGTTTGTTATAGTCAAGACATATAACTCTG 
Cwat:300 12049F P TATAATACCATTTTTATCAACTGAAACCACAGATATTAACCCTGTAGGGGTCAACGCTGAGCGTAGTCGAAGCGTTGACCCCTGACCAATTGAAATAGATATTAACTGATGTATAATTGGAGTA 
Cwat:354 16158F P TCGGCATAGCCGAGAGTCCTCTCTCGACATTTAAGATAAAAAGATAGGGGTGAACGCTGAGCGTAGTCGAAGCGTTCACCCCTACAAATTTTCTACATCTTCTCACAATGATTATTCATTATAT 
Cwat:297 13456B P GTCCTAAGCGTTTTGGCGACTGCTATATTAGAAATTAAGCCTTACGGATACTTGCACTGAGGGGAGTCGAAGTTCTTAAGAATGGAGAATTTTTAAAATAGATATAATGACCAATTCTAAATAC 
 
Synechococcus WH8102 
S8102.Chrom 1011877B I TCGCGCAAGGCCTCGGCAGAGAAACCACCGAACACAACGGAATGGGGGGCACCGATGCGAGCGCAGGCGAGCATCGCAATGGCGGCCTCTGGAATCATCGGCATGTAGAGGGCGACCAGATCGC 
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Supplemental Figure 1: Sequences and contexts of SDR1 elements. All instances of SDR1 in the genomes of the cyanobacteria listed in Figure 5 of the main text are indicated. 
The replicon in each case is given by the organism abbreviation (see Figure 5) followed either by "chrom" to indicate the chromosome or by the name of a plasmid. In the case of 
genomes that have not been completely sequenced, the name of the contig is given instead. The site is the low-order coordinate of the SDR element in the replicon or contig, 
followed by "F" or "B" to indicate that the sequence shown was taken from the upper (forward) strand or lower (backward) strand, respectively.  The context (Ctx or C) of the 
reference point (the left-most nucleotide of an element), when given, is: I, inside a gene; C, between convergent genes; D, between divergent genes; PP, between genes oriented in 
parallel, with the element also in parallel; PA, between genes oriented in parallel, with the element antiparallel. Left and right refer to the number of nucleotides between the 
reference point and the nearest left- or right-hand gene boundary, including the gene containing the reference point (if the context if I). The sequence shown includes the SDR 
element, in bold and highlighted by its characteristic color and flanking sequence, following the conventions described in Figure 1 of the main text. In addition, gene sequences are 
sometimes shown italicized and in dark cyano (forward) or magenta (backward). 
 


