       HindIII

bgaH   AAGCTTCGAGAGCCACGCGGCGGAGCAGCCGAGACGGGAGGCGGCGACCGCGACGTTGCTTTCCGCACCGGCGGTCCGGA   80

bgaHa  AAGCTTCGAGAGCCACGCGGCGGAGCAGCCGAGACGGGAGGCGGCGACCGCGACGTTGCTTTCCGCACCGGCGGTCCGGA   80

bgaHv  AAGCTTCGAGAGCCACGCGGCGGAGCAGCCGAGACGGGAGGCGGCGACCGCGACGTTGCTTTCCGCACCGGCGGTCCGGA   80

bgaH   ATTCGAGGGACCGGGCGGTCTCGATTCGCTCGCCCGCCGGCGGGCTCAGCCGAATCATCGTCTCGCCGAACGTGACGAGT  160

bgaHa  ATTCGAGGGACCGGGCGGTCTCGATTCGCTCGCCCTCCGGCGGGCTCAGCCGAATCATCGTCTCGCCGAACGTGACGAGT  160

bgaHv  ATTCGAGGGACCGGGCGGTCTCGATTCGCTCGCCCTCCGGCGGGCTCAGCCGAATCATCGTCTCGCCGAACGTGACGAGT  160

bgaH   TCAGCCGTCATCGACGCCCCTCGGCGGCTTGCGACCGGGTCTCGCGTTCGATAGCGGAGGCGTTCACGCCGACAGTTAAG  240

bgaHa  TCAGCCGTCATCGACGCCCCTCGGCGGCTTGCGACCGGGTCTCGCGTTCGATAGCGGAGGCGTTCACACCGACAGTTAAG  240

bgaHv  TCAGCCGTCATCGACGCCCCTCGGCGGCTTGCGACCGGGTCTCGCGTTCGATAGCGGAGGCGTTCACACCGACAGTTAAG  240

bgaH   CCGTTCATGTGTTCGCACGACTGTCTCTCACGGTGGTACATAACTGCGGGCGGTGGGGCCGAAATTTGTGACGGCACCCC  320

bgaHa  CCGTTCATGTGTTCGCACGACTGTCTCTCACGGTGGTACATAACTGCGGGCGGTGGGGCCGAAATTTGTGACGGCACCCC  320

bgaHv  CCGTTCATGTGTTCGCACGACTGTCTCTCACGGTGGTACATAACTGCGGGCGGTGGGGCCGAAATTTGTGACGGCACCCC  320

bgaH   CGTACGGGAGGACCCGAGTAGTGGATATCAATCGGTGCTCAGACACCGGAAAGAACTATATCTCACCACGTTGATCATTG  400

bgaHa  CGTACGGGAGGACCCGAGTAGTGGATATCAATCGGTGCTCATACACCGGAAAGAACTATATCTCACCACGTTGATCATTG  400

bgaHv  CGTACGGGAGGACCCGAGTAGTGGATATCAATCGGTGCTCATACACCGGAAAGAACTATATCTCACCACGTTGATCATTG  400

          Beta-galactosidase start

bgaH   TGTATGACAGTTGGTGTCTGCTATTTCCCGGAGCACTGGTCGCGAGAGCGCTGGGAGACCGATATCAGTCAGATGGCCGA  480

bgaHa  TGTATGACAGTTGGTGTCTGCTATTTCCCGGAGCACTGGTCGCGAGAGCGCTGGGAGACCGATATCAGTCAGATGGCCGA  480

bgaHv  TGTATGACAGTTGGTGTCTGCTATTTCCCGGAGCACTGGTCGCGAGAGCGCTGGGAGACCGATATCAGTCAGATGGCCGA  480

                        BstBI

bgaH   GGCTGGAATCGAATACGTTCGAATGGGGGAGTTCGCGTGGCGACGAATCGAACCGGAGCGAGGGACGTTCGATTTCGCGT  560

bgaHa  GGCTGGAATCGAATACGTTCGAATGGGGGAGTTCGCGTGGCGACGAATCGAACCGGAGCGAGGGACGTTCGATTTCGCGT  560

bgaHv  GGCTGGAATCGAATACGTTCGAATGGGGGAGTTCGCGTGGCGACGAATCGAACCGGAGCGAGGGACGTTCGATTTCGCGT  560

bgaH   GGTTAGACGAGGCCGTCGAACTCATCGGGAAGTTCGGTATGAAAGCGGTTCTGTGCACGCCGACCGCGACGCCGCCGAAA  640

bgaHa  GGTTAGACGAGACCGTCGAACTCATCGGGAAGTCCGGTATGAAAGCGGTTCTGTGCACGCCGACAGCGACGCCGCCGAAA  640

bgaHv  GGTTAGACGAGACCGTCGAACTCATCGGGAAGTCCGGTATGAAAGCGGTTCTGTGCACGCCGACAGCGACGCCGCCGAAA  640

bgaH   TGGCTCGTCGACGAACATCCCGACGTTCGACAGCGAGAGCAAGACGGTACGCCGCGTGAGTGGGGGAGCCGTCGGTTCAC  720

bgaHa  TGGCTCGTCGACGAACATCCCGACGTTCGACAGCGAGAGCAAGACGGTACGCCGCGTGAGTGGGGGAGCCGTCGGTTCAC  720

bgaHv  TGGCTCGTCGACGAACATCCCGACGTTCGACAGCGAGAGCAAGACGGTACGCCGCGTGAGTGGGGGAGCCGTCGGTTCAC  720

bgaH   CTGTTTCAACTCACCCACCTACCGTTCCGAGACCGAACGCATCGTTAGCGTGCTGACCGACCGATACGCCGACAACCCCC  800

bgaHa  CTGTTTCAACTCACCCACCTACCGTTCCGAGACCGAACGCATCGTTAGCGTGCTGACCGACCGATACGCCGACAACCCCC  800

bgaHv  CTGTTTCAACTCACCCACCTACCGTTCCGAGACCGAACGCATCGTTAGCGTGCTGACCGACCGATACGCCGACAACCCCC  800

bgaH   ACGTCGCCGGGTGGCAGACTGACAACGAATTCGGCTGTCACGAGACGGTTACCTGCTACTGCGAGGACTGTGGCGAGGCA  880

bgaHa  ACGTCGCCGGGTGGCAGACTGACAACGAATTCGGCTGTCACGAGACGGTTACCTGCTACTGCGAGGACTGTGGCGAGGCA  880

bgaHv  ACGTCGCCGGGTGGCAGACTGACAACGAATTCGGCTGTCACGAGACGGTTACCTGCTACTGCGAGGACTGTGGCGAGGCA  880

bgaH   TTTAGCGAATGGCTCGCCGACCGCTATGAGAGCGTTGCCGACCTCAACGACGCGTGGGGAACGACGTTTTGGAGCCAGCA  960

bgaHa  TTTAGCGAATGGCTCGCCGACCGCTATGAGAGCGTTGCCGACCTCAACGACGCGTGGGGAACGACGTTTTGGAGCCAGCA  960

bgaHv  TTTAGCGAATGGCTCGCCGACCGCTATGAGAGCGTTGCCGACCTCAACGACGCGTGGGGAACGACGTTTTGGAGCCAGCA  960

bgaH   GTACGACGATTTCGAGAGCATCGACCCCCCAAAACCGACACCGGCCGCCAACCACCCTTCGCGGGTACTCGCCTACGAAC 1040

bgaHa  GTACGACGATTTCGAGAGTATCGACCCCCCAAAACCGACACCGGCCGCCAACCACCCTTCGCGGGTACTCGCCTACGAAC 1040

bgaHv  GTACGACGATTTCGAGAGTATCGACCCCCCAAAACCGACACCGGCCGCCAACCACCCTTCGCGGGTACTCGCCTACGAAC 1040

bgaH   GGTTTAGTAACGACAGCGTGGCCGAGTACAACCGCCTGCACGCAGCCCTCATCCGCGAAGCAAACGACGAGTGGTTCGTC 1120

bgaHa  GGTTTAGTAACGACAGCGTGGCCGAGTACAACCGCCTGCACGCAGCCCTCATCCGCGAAGCAAACGACGAGTGGTTCGTC 1120

bgaHv  GGTTTAGTAACGACAGCGTGGCCGAGTACAACCGCCTGCACGCAGCCCTCATCCGCGAAGCAAACGACGAGTGGTTCGTC 1120

bgaH   ACGCACAACTTCATGGGTGGTTTTTCACTCGACGCCTTTCGCCTCGCCGCCGACCTCGATTTCCTCTCGTGGGACTCCTA 1200

bgaHa  ACGCACAACTTCATGGGTGGTTTTTCACTCGACGCCTTTCGCCTCGCCGACGACCTCGATTTCCTCTCGTGGGACTCCTA 1200

bgaHv  ACGCACAACTTCATGGGTGGTTTTTCACTCGACGCCTTTCGCCTCGCCGACGACCTCGATTTCCTCTCGTGGGACTCCTA 1200

bgaH   TCCGACGGGGTTCGTGCAGGACCGACAGCCGGACACGCCGACGGTCGACGAATTACGAGCGGGGAACCCCGACCAAGTGA 1280

bgaHa  TCCGACGGGGTTCGTGCAGGACCGACAGCCGGACACGCCGACGGTCGACGAATTACGAGCGGGGAACCCCGACCAAGTGA 1280

bgaHv  TCCGACGGGGTTCGTGCAGGACCGACAGCCGGACACGCCGACGGTCGACGAATTACGAGCGGGGAACCCCGACCAAGTGA 1280

bgaH   GCATGAACCACGACCTCCAACGCGGCGCGAAAGGAAAGCCGTTCTGGGTGATGGAGCAACAGCCGGGAGACATCAACTGG 1360

bgaHa  GCATGAACCACGACCTCCAGCGCGGCGCGAAAGGAAAGCCGTTCTGGGTGATGGAGCAACAGCCGGGAGACATCAACTGG 1360

bgaHv  GCATGAACCACGACCTCCAGCGCGGCGCGAAAGGAAAGCCGTTCTGGGTGATGGAGCAACAGCCGGGAGACATCAACTGG 1360

bgaH   CCGCCGCAGTCGCCGCAACCGGCCGACGGGGCGATGCGCCTGTGGGCTCACCACGCCGTCGCCCACGGCGCGGACGCCGT 1440

bgaHa  CCGCCGCAGTCGCCGCAACCGGCCGACGGGGCGATGCGCCTGTGGGCTCACCACGCCGTCGCCCACGGCGCGGACGCCGT 1440

bgaHv  CCGCCGCAGTCGCCGCAACCGGCCGACGGGGCGATGCGCCTGTGGGCTCACCACGCCGTCGCCCACGGCGCGGACGCCGT 1440

bgaH   CGTCTACTTCCGCTGGCGTCGCTGTCGTCAAGGGCAAGAACAGTACCACGCCGGGCTTCGGCGGCAGGACGGCTCTCCGG 1520

bgaHa  CGTCTACTTCCGCTGGCGTCGCTGTCGTCAAGGGCAAGAACAGTACCACGCCGGGCTTCGGCGGCAGGACGGCTCTCCGG 1520

bgaHv  CGTCTACTTCCGCTGGCGTCGCTGTCGTCAAGGGCAAGAACAGTACCACGCCGGGCTTCGGCGGCAGGACGGCTCTCCGG 1520

              KpnI

bgaH   ACCGCGGGTACCGCGAAGCATCGACCGCCGCCGACGAACTGTTCGACTTGGATTCGGTCGATGCGTCAGTCGCGCTCGTC 1600

bgaHa  ACCGCGGGTACCGCGAAGCATCGACCGCCGCCGACGAACTGTTCGACTTGGATTCGGTCGATGCGTCAGTCGCGCTCGTC 1600

bgaHv  ACCGCGGGTACCGCGAAGCATCGACCGCCGCCGACGAACTGTTCGACTTGGATTCGGTCGATGCGTCAGTCGCGCTCGTC 1600

bgaH   CACGACTACGAGAGCCTGTGGGCGACGCGTTCGCAACCTCTCTCGCCCGACTGGGACTACTGGAACCACTTACGGACGTA 1680

bgaHa  CACGACTACGAGAGCCTGTGGGCGACGCGTTCGCAACCTCTCTCGCCCGACTGGGACTACTGGAACCACTTACGGACGTA 1680

bgaHv  CACGACTACGAGAGCCTGTGGGCGACGCGTTCGCAACCTCTCTCGCCCGACTGGGACTACTGGAACCACTTACGGACGTA 1680

       Upstream crossover: bgaHv~bgaH

bgaH   CTACGATGCGCTTCGCGC-------------------------------------------------------------- 1698

bgaHa  CTACGATGCGCTTCGCGC-------------------------------------------------------------- 1698

bgaHv  CTACGATGCGCTTCGCGCAGACGTTGAGCCTCCCTCCGGAGTAACCTCATCCTTACGGACGTACTACGATGCGCTTCGCG 1760

bgaH   -CCGCGGCGTGCAGGTCGACATCGTCTCGCCGGAAGCGACTCTCGAACGGTACGACGCGGTCGTCGCACCGACTTTGTAT 1777

bgaHa  -CCGCGGCGTGCAGGTCGACATCGTCTCGCCGGAAGCGACTCTCGAACGGTACGACGCGGTCGTCGCACCGACTTTGTAT 1777

bgaHv  CCCGCGGCGTGCAGGTCGACATCGTCTCGCCGGAAGCGACTCTCGAACGGTACGACGCGGTCGTCGCACCGACTTTGTAT 1840

bgaH   CTCGTCGGCGACGAACTGTCGACCGCGCTGACCGACTACGTCGATTCGGGTGGCTGTCTCCTCCTCGGTGCTCGAACGGG 1857

bgaHa  CTCGTCGGCGACGAACTGTCGACCGCGCTGACCGACTACGTCGATTCGGGTGGCTGTCTCCTCCTCGGTGCTCGAACGGG 1857

bgaHv  CTCGTCGGCGACGAACTGTCGACCGCGCTGACCGACTACGTCGATTCGGGTGGCTGTCTCCTCCTCGGTGCTCGAACGGG 1920

                                                                             AarI

bgaH   GGAGAAAGACCCGTACAACCGGCTTCACGAGTCGCTCGCGCCGGGACCACTCACCGCTCTCACCGGCGCGCAGGTGGCGC 1937

bgaHa  GGAGAAAGACCCGTACAACCGGCTTCACGAGTCGCTCGCGCCGGGACCACTCACCGCTCTCACCGGCGCGCAGGTGGCGC 1937

bgaHv  GGAGAAAGACCCGTACAACCGGCTTCACGAGTCGCTCGCGCCGGGACCACTCACCGCTCTCACCGGCGCGCAGGTGGCGC 2000

bgaH   GTCACGAAACGCTTCCCGACCACGTCGAGACGCGACTCTCCTACGACGGTGCGACGTACGAGTTCCGAACGTGGGCTTCG 2017

bgaHa  GTCACGAAACGCTTCCCGACCACGTCGAGACGCGACTCTCCTACGACGGTGCGACGTACGAGTTCCGAACGTGGGCTTCG 2017

bgaHv  GTCACGAAACGCTTCCCGACCACGTCGAGACGCGACTCTCCTACGACGGTGCGACGTACGAGTTCCGAACGTGGGCTTCG 2080

bgaH   TGGCTGGCTCCCGAAGTCGGAGTTCCACGAGGCGAGTATCGGACGGGTGAAGCAGCCGGAAACACCGCAATCGTGCGGAA 2097

bgaHa  TGGCTGGCTCCCGAAGTCGGAGTTCCACGAGGCGAGTATCGGACGGGTGAAGCAGCCGGAAACACCGCAATCGTGCGGAA 2097

bgaHv  TGGCTGGCCCCCGAAGTCGGAGTTCCACGAGGCGAGTACCGGACGGGTGAAGCAGCCGGAAACACCGCAATCGTGCGGAA 2160

bgaH   CGCCGCCGGAGACGGGAGCGTGACGTACTGTGGCTGCTGGCCGGGGGACGACCTTGCCGACGCACTCGTGACAGAGTTAC 2177

bgaHa  CGCCGCCGGAGACGGGAGCGTGACGTACTGTGGCTGCTGGCCGGGGGACGACCTTGCCGACGCACTCGTGACAGAGTTAC 2177

bgaHv  CGCCGCCGGAGACGGGAGCGTGACGTACTGTGGCTGCTGGCCGGGGGACGACCTTGCCGACGCACTCGTGACAGAGTTAC 2240

bgaH   TGGACGCCGCCGGCGTCGAGTACACTGAGCGATTCCCGGACGGCGTGCGCGTGATGGAGCGCGACGGCTATACGTGGGCG 2257

bgaHa  TGGACGCCGCCGGCGTCGAGTACACTGAGCGATTCCCGGACGGCGTGCGCGTGATGGAGCGCGACGGCTATACGTGGGCG 2257

bgaHv  TGGACGCCGCCGGCGTCGAGTACACTGAGCGATTCCCGGACGGCGTGCGCGTGATGGAGCGCGACGGCTATACGTGGGCG 2320

                                                       Downstream crossover: bgaH~bgaHv
bgaH   CTTAACTTCACGAGCGACCCGGTGACGTTGACCGTCCCCGATTCCACCGGGTTCCTGCTCGGTGAGTCCACCGTCGACGT 2337

bgaHa  CTTAACTTCACGAGCGACCCGGTGACGTTGACCGTCCCCGATTCCACCGGGTTCCTGCTCGGTGAGTCCACCGTCG---- 2333

bgaHv  CTTAACTTCACGAGCGACCCGGTGACGTTGACCGTCCCCGATTCCACCGGGTTCCTGCTCGGTGAGTCCACCGTCG---- 2396

                                    BamHI        Beta-galactosidase end

bgaH   CGACGCGTTCGATACCGCGGTACTCGACGGGTCCATCCGAGGTGTCGGACTCGCGTCCGAGTGAGTCGGCACGGGACCAC 2417

bgaHa  --ACGCGTTCGATACCGCGGTACTCGACGGATCCATCCGAGGTGTCGGACTCGCGTCCGAGTGAGTCGGCACGGGACCAC 2411

bgaHv  --ACGCGTTCGATACCGCGGTACTCGACGGATCCATCCGAGGTGTCGGACTCGCGTCCGAGTGAGTCGGCACGGGACCAC 2474

bgaH   TCGCCAACGCGACTCTCGCCCGGCGTGTTCTCGAACGCCGAAGAGAATAACGGCCGGACCGTGCCCCGATGAGGCACCGA 2497

bgaHa  TCGCCAACGCGGCTCTCGCCCGGCGTGTTCTCGAACGCCGAAGAGAATAACGGCCGGACCGTGCCCCGATGAGGCACCGA 2491

bgaHv  TCGCCAACGCGGCTCTCGCCCGGCGTGTTCTCGAACGCCGAAGAGAATAACGGCCGGACCGTGCCCCGATGAGGCACCGA 2554

bgaH   CCGGACGCAGGTTCGCCGTCACGGCGCGTTGAACGTCCACTTCTGGTTGTCGCCGCCGACTTCGGTGTACTGGGGTGTTG 2577

bgaHa  CCGGACGCTGGTTCGCCGTCACGGCGCGTTGAACGTCCACTTCTGGTTGTCGCCGCCGACTTCGGTGTACTGGGGTGTTG 2571

bgaHv  CCGGACGCTGGTTCGCCGTCACGGCGCGTTGAACGTCCACTTCTGGTTGTCGCCGCCGACTTCGGTGTACTGGGGTGTTG 2634

bgaH   ATTCCTCGCGTGTACACACGCGGAAGCGCGTCACAACTGCGTCTGTGGGGCGTTGAGGGTGTCCGTCTTCGTCTTG-GGG 2656

bgaHa  ATTCCTCGCGTGTACACACGCGGAAGCGCGTCACAACTGCGTCTGTGGGGCGTTGAGGGTGTCCGTCTTCGTCTTGAGGG 2651

bgaHv  ATTCCTCGCGTGTACACACGCGGAAGCGCGTCACAACTGCGTCTGTGGGGCGTTGAGGGTGTCCGTCTTCGTCTTGAGGG 2714

bgaH   CCGTCCCGGACTGCGCGTCGAAGAGGTAGGCCGCCTCGTCTCGGAAGCTAATTCCGACGCGGTCGCCGGTCTCGGGGCGA 2736

bgaHa  CCGTCCCGGACTGCGCGTCGAAGAGGTAGGCCGCCTCGTCTCGGAAGCTAATTCCGACGCGGTCGCCGGTCTCGGGGCGA 2731

bgaHv  CCGTCCCGGACTGCGCGTCGAAGAGGTAGGCCGCCTCGTCTCGGAAGCTAATTCCGACGCGGTCGCCGGTCTCGGGGCGA 2794

bgaH   ATCGACGCGTCGGTTCGGGCGACAATCTCTTCTTGCTAAACCACGGTGATTTGCTGTTCGACGACAACGACGCGCTCCAC 2816

bgaHa  ATCGACGCGTCGGTTCGGGCGACAATCTCTTCTTGCTAAACCACGGTGATTTGCTGTTCGACGACAACGACGCGCTCCAC 2811

bgaHv  ATCGACGCGTCGGTTCGGGCGACAATCTCTTCTTGCTAAACCACGGTGATTTGCTGTTCGACGACAACGACGCGCTCCAC 2874

bgaH   GTGTACACCGTCGTCGACGGGCAACTCTACGCCGGGGTTG-CGACAGCATCCTCGGGGTGGACCGA-TGGACGCTCTACT 2894

bgaHa  GTGTACACCGTCGTCGACGGGCAACTCTACGCCGGGGTTGGCGACAGCATCCTCGGGGTGGACCGACTGGACGCTCTACT 2891

bgaHv  GTGTACACCGTCGTCGACGGGCAACTCTACGCCGGGGTTGGCGACAGCATCCTCGGGGTGGACCGACTGGACGCTCTACT 2954

bgaH   GTCTCCACGAGGGCCCGTTCTGTGGAGTGGACGGTCGAAAACACGATAGATATCGGTGGGAACACGAGAGGGTCCTGTCG 2974

bgaHa  GTCTCCACGAGGGCCCGTTCTGTGGAGTGGACGGTCGAAAACACGATAGATATCGGTGGGAACACGAGAGGGTCCTGTCG 2971

bgaHv  GTCTCCACGAGGGCCCGTTCTGTGGAGTGGACGGTCGAAAACACGATAGATATCGGTGGGAACACGAGAGGGTCCTGTCG 3034

                                                          ScaI

bgaH   ATACCACTCGAACGGCCCCGCGAGAACGGCACGGCGTTCGCACTCCAGGAGTACT 3029

bgaHa  ATACCACTCGAACGGCCCCGCGAGAACGGCACGGCGTTCGCACTCCAGGAGTACT 3026

bgaHv  ATACCACTCGAACGGCCCCGCGAGAACGGCACGGCGTTCGCACTCCAGGAGTACT 3089
