
Figure S1. Sequence alignment of the atpA gene. Red: homologous nucleotides in comparison with the reference sequence of soybean (Glycine max, 

GenBank acc. No. Z14031.1); green: newly designed LAMP primers targeting the atpA gene of soybean (Glycine max, GenBank acc. No. Z14031.1) 

 
                                                          6101                                                                      F3 atpA               6200 

 

                                                                                                                                    GATATCTTGGTTTTGGAAAACTG TT 

            soybean (Glycine max) atpA Z14031.1    (5791) ATATGCTTAGTCAAAACCACTCTTGCTACGAAGCTACTTTTTTTTTGAGGGAGTCCGTTTTTCGGGATAGGCAGGATATCTTGGTTTTGGAAAACTGGTT 

          soybean (Glycine max) atp1-1 JX463295.1  (5793) ATATGCTTAGTCAAAACCACTCTTGCTACGAAG-----TTTTTTTTGAGGGAGTCCGTTTTTCGGGATAGGCAGGATATCTTGGTTTTGGAAAACTGGTT 

          soybean (Glycine max) atp1-2 JX463295.1  (5790) ATATGCTTAGTCAAAACCACTCTTGCTACGAAG-----TTTTTTTTGAGGGAGTCCGTTTTTCGGGATAGGCAGGATATCTTGGTTTTGGAAAACTGGTT 

          soybean (Glycine max) atp1-3 JX463295.1  (5791) ATATGCTTAGTCAAAACCACTCTTGCTACGAAG-----TTTTTTTTGAGGGAGTCCGTTTTTCGGGATAGGCAGGATATCTTGGTTTTGGAAAACTGGTT 

              pea (Pisum sativum) atpA D14698.1    (4449) TGAGACTTTCTCGTCGTTAGTTTGCTTGCTTTGTTTCCGGGGAGAGGTGAGCCGCTTACGCTGTGAGGAGACAGGAGCTCTCGAGCTTAGAGAA---GTT 

  green bean (Phaseolus vulgaris) atpA M64246.1    (2719) ATTCTGACTTACACTATTCTATTTTCCGGGATTGATGTCCGCTTGGAAAGGAGTAAGGTTTAGGCTTTACCCAGTTGAACTCGAGGTTGGTAATAAACTG 

 

 

                                                          6201 F2 atpA       LoopF atpA                          F1 atpA                  B1 atpA         6300 

 

                                                          AAAAAGACGAATGCTCCTCCATCTGTGGTTATTGCTTTGGGA             TAACTATTCTAGTTAGCCTGGGCTAAGAAGACCCTGTCAAGCCTT 

            soybean (Glycine max) atpA Z14031.1    (5891) AAAAAGACGAATGCTCCTCCATCTGTGGTTATTGCTTTGGGATCCTATAAGCTACTAACTATTCTAGTTAGCCTGGGCTAAGAAGACCCTGTCAAGCCTT 

          soybean (Glycine max) atp1-1 JX463295.1  (5888) AAAAAGACGAATGCTCCTCCATCTGTGGTTATTGCTTTGGGATCCTATAAGCTACTAACTATTCTAGTTAGCCTGGGCTAAGAAGACCCTGTCAAGCCTT 

          soybean (Glycine max) atp1-2 JX463295.1  (5885) AAAAAGACGAATGCTCCTCCATCTGTGGTTATTGCTTTGGGATCCTATAAGCTACTAACTATTCTAGTTAGCCTGGGCTAAGAAGACCCTGTCAAGCCTT 

          soybean (Glycine max) atp1-3 JX463295.1  (5886) AAAAAGACGAATGCTCCTCCATCTGTGGTTATTGCTTTGGGATCCTATAAGCTACTAACTATTCTAGTTAGCCTGGGCTAAGAAGACCCTGTCAAGCCTT 

              pea (Pisum sativum) atpA D14698.1    (4546) CCCTAGGCCAGACAGAGGTCTAGGGGGAGTCCGGATAGAGGACTCTTTAAACTAAACCGGTGGGCCCGCATATGTAGGAAGGCTTAAGCTT--------- 

  green bean (Phaseolus vulgaris) atpA M64246.1    (2819) AAGCTGCTCAGTCTTCTAGCATA-GCGGAGTTAGATATATCGAAGAATGAACTTAGCCTTCAACCACAAATGGGGTCCTTTAGGCAGCCGATTGCCCGTT 

            

 

                                                          6301        LoopB atpA                     B2 atpA                  B3 atpA                     6400 

 

                                                          TG          GGGCAAT-GCCACTTCGAAAG          GGAGAGATCTTTGAACAGCA     GACGGATCTCAGAACAT-AGC 

            soybean (Glycine max) atpA Z14031.1    (5991) TGATTCGACTTTGGGCAAT-GCCACTTCGAAAGAAAAGGAATCGGAGAGATCTTTGAACAGCAGAAAAGACGGATCTCAGAACAT-AGCCATAGTTACGG 

          soybean (Glycine max) atp1-1 JX463295.1  (5988) TGATTCGACTTTGGGCAAT-GCCACTTCGAAAGAAAAGGAATCGGAGAGATCTTTGAACAGCAGAAAAGACGGATCTCAGAACAT-AGCCATAGTTACGG 

          soybean (Glycine max) atp1-2 JX463295.1  (5985) TGATTCGACTTTGGGCAAT-GCCACTTCGAAAGAAAAGGAATCGGAGAGATCTTTGAACAGCAGAAAAGACGGATCTCAGAACAT-AGCCATAGTTACGG 

          soybean (Glycine max) atp1-3 JX463295.1  (5986) TGATTCGACTTTGGGCAAT-GCCACTTCGAAAGAAAAGGAATCGGAGAGATCTTTGAACAGCAGAAAAGACGGATCTCAGAACAT-AGCCATAGTTACGG 

              pea (Pisum sativum) atpA D14698.1    (4637) ---------------------------------------------------------------------------------------------------- 

  green bean (Phaseolus vulgaris) atpA M64246.1    (2918) TGCTTCCACTGACTTACGTCGTGAACATTTTTATTAATCAATAGAATTCCTCTTCGATCCCATCCTATGAGCCCTGCGAGCTCACGAGTCGTCAGTGATG 

            

 



Figure S2. Sequence alignment of the genes encoding ribosomal RNA and both internal transcribed spacers, ITS1 and ITS2. Red: homologous 

nucleotides in comparison with the reference sequence of soybean (Glycine max, GenBank acc. No. FJ609734.1); yellow: start and end of the 18S, 

ITS1, 5.8S, ITS2 and the 26S gene, respectively; green: newly designed primers targeting the ITS1 gene of soybean (Glycine max); magenta: newly 

designed primers spanning the ITS1+2 genes of soybean (Glycine max); cyan: newly designed LAMP primers targeting the ITS2 gene of soybean 

(Glycine max) 

 
                                                        201                         18S ITS1 start                                                       300 

                                                                                        T 

                                                                                        F3 ITS1                                               F2  F2 ITS1+2 

 

                                                                                        TGCCTCACAATCA--GATTGACC        F3 ITS1+2              GAGGGAGGGGATGA 

 

                                                                                                                       TGTT--TATTCATCTACCGTCGGGAGGGAGGGGATGA 

             soybean (Glycine max) ITS FJ609734.1  (15) CGTAGGTGAACCTGCGGAAGGATCATTGTCGATGCCTCACAATCA--GATTGACCCGCGAACTTGTT--TATTCATCTACCGTCGGGAGGGAGGGGATGA 

             soybean (Glycine max) ITS AJ009787.1   (1) ------------TGCGGAAGGATCATTGTCGATGCCTCACAATCA--GATTGACCCGCGAACTTGTT--TATTCATCTACCGTCGGGAGGGAGGGGATGA 

             soybean (Glycine max) ITS AJ011337.1   (1) ------------TGCGGAAGGATCATTGTCGATGCCTCACAATCA--GATTGACCCGCGAACTTGTT--TATTCATCTACCGTCGGGAGGGAGGGGATGA 

             soybean (Glycine max) ITS EF517917.1   (1) -------------------GGATCATTGTCGATGCCTCACAATCA--GATTGACCCGCGAACTTGTT--TATTCATCTACCGTCGGGAGGGAGGGGATGA 

             soybean (Glycine max) ITS L36612.1     (1) ------GTGAACTGCGGAAGGATCATTGTCGATGCCTCACAATCA--GATTGACCCGCGAACTTGTT--TATTCATCTACCGTCGGGAGGGAGGGGATGA 

             soybean (Glycine max) ITS FJ980442.1   (1) --GTAGGTGACCTGCGGAAGGATCATTGTCGATGCCTCACAATCA--GATTGACCCGCGAACTTGTT--TATTCATCTACCGTCGGGAGGGAGGGGATGA 

             soybean (Glycine max) ITS U60551.1     (1) ------------TGCGGAAGGATCATTGTCGATGCCTCACAATCA--GATTGACCCGCGAACTTGTT--TATTCATCTACCGTCGGGAGGGAGGGGATGA 

  buckwheat (Fagopyrum esculentum) ITS EF653685.1   (1) ----TCGAAACCTGCAAAAGCAG-AGAGACCCGCGCACCCGTTCT--CAAACACCCCCGCGGGAGGG--CCTCCCCCGATCCTATCCTAGGAGAGGAGGA 

          barley (Hordeum vulgare) ITS FJ593180.1   (3) CGTAGGTGAACCTGCGGAAGGATCATTGTCGTGACC--CTGACCA--AAACAGACCGTGCTCGCGT---CATCCAATCCTCCGACGATGGCATTGTTCGT 

         wheat (Triticum aestivum) ITS AF440679.1   (1) ----------------------------TCGTGACC--CTGACCA--AAACAGACTGCGCACGCGT---CATCCATCCGTCGGCACG--GCACCGTCCGT 

   green bean (Phaseolus vulgaris) ITS FJ172178.1  (27) CGTAGGTGAACCTGCGGAAGGATCATTGTCGATGCCT--CAAACA--ACTCCACCCGCGAATACGTAC-CAAACACACAACAACGCGCAGGGCAGGCGGG 

   green bean (Phaseolus vulgaris) ITS JQ974390.1  (30) CGTAGGTGAACCTGCGGAAGGATCATTGTCGATGCCT--CAAACA--ATTCCACCCGCGAATACGTAC-CAAACACACAACAACGCGCAAGGCCAGCGGG 

         mung bean (Vigna radiata) ITS EU727150.1   (1) ----------------------TCATTGTCGATGCC----AAACCAATCCGACTCAGCGAATGCGTCCANACACCCCGANAGGAGGGAGGGAGGGGGGGT 

         mung bean (Vigna radiata) ITS GQ275377.1  (31) GGTAGGTGAACTGGCGGTAGGATCATTGTAGATGCC---CAAACCA-ATCCGACCAGCGAATGCGTCGAAACACCCCGAGAGGAGAGAGGGAGGGGAGGT 

         peanut (Arachis hypogaea) ITS AF156675.2 (201) CGTAGGTGAACCTGCGGAAGGATCATTGTCGATGCCGCACAAACCAGGATTGACGCGCGAACGAGT----CCACAAACACCCGAGGCGGGGAAGGGCCGG 

         peanut (Arachis hypogaea) ITS AY615267.1   (1) -------------------------TTGTCGATGCCGCACAAACCAGGATTGACGCGCGAACGAGT----CCACAAACACCCGAGGCGGGGAAGGGCCGG 

       hazelnut (Corylus avellana) ITS HQ442260.1  (28) CGTAGGTGAACCTGCGGAAGGATCATTGTCGAAACCTGCCCAGCA--GAACGACCCGCGAACTTGTA--TAAACAACCGGGGGCGGG-GGGCGTTCTCGC 

       hazelnut (Corylus avellana) ITS HQ442261.1  (28) CGTAGGTGAACCTGCGGAAGGATCATTGTCGAAACCTGCCCAGCA--GAACGACCCGCGAACTTGTA--TAAACAACCGGGGGCGGG-GGGCGTTCTCGC 

           broad bean (Vicia faba) ITS FJ212318.1  (27) CGTAGGTGAACCTGCGGAAGGATCATTGTCGATGCCTTACATGCA--GTCCAACACGTGAATAAGTT--TGAACACATATGGTGGGCTTGAGGTGTTCCA 

           broad bean (Vicia faba) ITS KJ787180.1   (9) CGTAGGTGAACCTGCGGAAGGATCATTGTCGATGCCTTACATGCA--GTCCAACACGTGAATAAGTT--TGAACACATATGGTGGGCTTGAGGTGTTCCA 

               pea (Pisum sativum) ITS AY143458.1   (1) -GTAGGTGAACCTGCGGAAGGATCATTGTCGATGCCTTATATGCA--GTCCAACACGTGAATTAGTT--TGAACACATGCGGTGGGCTTGAGGTGTTTCA 

               pea (Pisum sativum) ITS AY143486.1   (1) -GTAGGTGAACCTGCGGAAGGATCATTGTCGATGCCTTATATGCA--GTCCAACACGTGAATTAGTT--TGAACACATGCGGTGGGCTTGAGGTGTTTCA 

           lentil (Lens culinaris) ITS AF432169.1   (1) ----------------------------TCGATGCCTTACATGCA--GTCCAACACGTGAATCGGTT--TGAACACATACGGCGGGCTTGAGGTGTTCCA 

           lentil (Lens culinaris) ITS EU224452.1   (1) ---------------------ATCATTGTCGATGCCTTACATGCA--GTCCAACACGTGAATCGGTT--TGAACACATACGGCGGGCTTGAGGTGTTCCA 

        chickpea (Cicer arietinum) ITS AY594660.1 (111) CGTAGGTGAACCTGCGGAAGGATCATTGTCGATGCCTTACATGTA--GTCCAACACGTGAATCAGTT--TGAACACAAAGGGTTGGCTTGGGGTGTTGAA 

        chickpea (Cicer arietinum) ITS DQ312219.1   (9) CGTAGGTGAACCTGCGGAAGGATCATTGTCGATGCCTTACATGTA--GTCCAACACGTGAATCAGTT--TGAACACAAAGGGTTGGCTTGGGGTGTTGAA 

       chickpea (Cicer arietinum) ITS1 U56003.1     (1) --------------------------------------------------------GTGAATCAGTT--TGAACACAAAGGGTTGGCTTGGGGTGTTGAA 

        peanut (Arachis hypogaea) ITS1 AJ555556.1   (1) ----------------------------TCGATGCCGCACAAACCAGGATTGACGCGCGAACGAGT----CCACAAACACCCGAGGCGGGGAAGGGCCGG 

       chickpea (Cicer arietinum) ITS2 U56004.1     (1) ---------------------------------------------------------------------------------------------------- 

Andean lupine (Lupinus mutabilis) ITS2 Z72197.1     (1) ---------------------------------------------------------------------------------------------------- 

   blue lupine (L. angustifolius) ITS1 Z72202.1     (1) ----------------------------TCGAAGCCTCACAAGCA-GTGCGACCCCGTGAATCTGTT--TTACTCCTCAGGGGTGGCTAGAGGTGTTTCG 

   blue lupine (L. angustifolius) ITS2 Z72203.1     (1) ---------------------------------------------------------------------------------------------------- 

Andean lupine (Lupinus mutabilis) ITS1 Z72196.1     (1) ----------------------------TCGAAGCCTCACAAGCA-GTGCAACCCCGTGAATTTGTT--TTACTACTCAGGGGTGGCTAGAGGTGTTTGG 

    yellow lupine (Lupinus luteus) ITS AF007478.1   (1) ----------------------------TCGAAGCCTCACAAGCA-GTGCGACCCCGTGAATCTGTT--TTACTACTCATGGGTGGCTAGAGGTGTTTGG 

   yellow lupine (Lupinus luteus) ITS1 Z72206.1     (1) ----------------------------TCGAAGCCTCACAAGCA-GTGCGACCCCGTGAATCTGTT--TTACTACTCATGGGTGGCTAGAGGTGTTTGG 

    yellow lupine (Lupinus luteus) ITS DQ524249.1   (1) ----------------------------TCGAAGCCTCACAAGCA-GTGCGACCCCGTGAATCTGTT--TTACTACTCATGGGTGGCTAGAGGTGTTTGG 

   yellow lupine (Lupinus luteus) ITS2 Z72207.1     (1) ---------------------------------------------------------------------------------------------------- 

    blue lupine (L. angustifolius) ITS AF007477.1   (1) ----------------------------TCGAAGCCTCACAAGCA-GTGCGACCCCGTGAATCTGTT--TTACTCCTCAGGGGTGGCTAGAGGTGTTCGG 

    blue lupine (L. angustifolius) ITS DQ524192.1   (1) ----------------------------TCGAAGCCTCACAAGCA-GTTCGACCCCGTGAATCTGTT--TTACTCCTCAGGGGTGGCTAGAGGTGTTCGG 

 Andean lupine (Lupinus mutabilis) ITS AF007484.1   (1) ----------------------------TCGAAGCCTCACAAGCA-GTGCGACCCCGTGAATTTGTT--TTACTACTCAGGGGTGGCTAGAGGTGTTTGG 

 Andean lupine (Lupinus mutabilis) ITS DQ524264.1   (1) ----------------------------TCGAAGCCTCACAAGCA-GTGCGACCCCGTGAATTTGTT--TTACTACTCAGGGGTGGCTAGAGGTGTTTGG 

      white lupine (Lupinus albus) ITS AF007481.1   (1) ----------------------------TCGAAGCCTCACAAGCA-GTGCGACCCCGTGAATTTGTT--TTACTACTCAGGGGTGGCTAGAGGTGTTTGG 

      white lupine (Lupinus albus) ITS AY338946.1   (1) ----------------------TCATTGTCGAAGCCTCACAAGCA-GTGCGACCCCGTGAATTTGTT--TTACTACTCAGGGGTGGCTAGAGGTGTTTGG 

     white lupine (Lupinus albus) ITS1 Z72198.1     (1) ----------------------------TCGAAGCCTCACAAGCA-GTGCGACCCCGTGAATTTGTT--TTACTACTCAGGGGTGGCTAGAGGTGTTTGG 

  



 

                                                        301                                                                                              400 

                                                                              LoopF ITS1                  F1 ITS1                   B1 ITS1  

            

                                                        CCAC                  CCCGG-CC---------TCCTCGTCC  GC---GACA--AACACAAACCCC   CGCTTCGTGCGCCAAG  

        

                                                        CCAC-----GGCG                                                                                        

             soybean (Glycine max) ITS FJ609734.1 (111) CCAC-----GGCGCCCCGTGCGCCCGG-CC---------TCCTCGTCCTCGC---GACA--AACACAAACCCC-GGCGCTTCGTGCGCCAAGGA------ 

             soybean (Glycine max) ITS AJ009787.1  (85) CCAC-----GGCGCCCCGAGCGCCCGG-CC---------TCCTCGTCCTCGC---GACA--AACACAAACCCC-GGCGCTTCGTGCGCCAAGGA------ 

             soybean (Glycine max) ITS AJ011337.1  (85) CCAC-----GGCGCCCCGTGCGCCCGG-CC---------TCCTCGTCCTCGC---GACA--AACACAAACCCC-GGCGCTTCGTGCGCCAAGG------- 

             soybean (Glycine max) ITS EF517917.1  (78) CCAC-----GGCGCCCCGTGCGCCCGG-CC---------TCCTCGTCCTCGC---GACA--AACACAAACCCC-GGCGCTTCGTGCGCCAAGGA------ 

             soybean (Glycine max) ITS L36612.1    (91) CCAC-----GGCGCCCCGTGCGCCCGG-CC---------TCCTCGTCCTCGC---GACA--AACACAAACCCC-GGCGCTTCGTGCGCCAAGGA------ 

             soybean (Glycine max) ITS FJ980442.1  (95) CCAC-----GGCGCCCCGTGCGCCCGG-CC---------TCCTCGTCCTCGC---GACA--AACACAAACCCC-GGCGCTTCGTGCGCCAAGGA------ 

             soybean (Glycine max) ITS U60551.1    (85) CCAC-----GGCGCCCCGTGCGCCCGG-CC---------TCCTCGTCCTCGC---GACA--AACACAAACCCC-GGCGCTTCGTGCGCCAAGGA------ 

  buckwheat (Fagopyrum esculentum) ITS EF653685.1  (92) ---------GGTCCCCCGCG-GCGCCG-GA---------AGGGCGAGCTCCC---CCGA--AACACCGAGTAC-GGCGGGCGGACCCCGAAGGCCTT--- 

          barley (Hordeum vulgare) ITS FJ593180.1  (96) C---------GTTCGGCCAATTCCTCG------------ACCGCCTCCACTC----CTA--GGAGCGGGGGCT-CGTGGTAAAAGAACCCACGGC----- 

         wheat (Triticum aestivum) ITS AF440679.1  (64) C----------GCTGGCCAATGCCTCG------------ACCACCTCCCCTCCT-CGGA--GCGGGTGGGGCT-CGGGGTAAAAGAACCCACGGC----- 

   green bean (Phaseolus vulgaris) ITS FJ172178.1 (122) CGCACGCA-AGTGCTCCCACTGCCAGGTGCGTCGTCGAGAGCGGGGGCGGGCGTCCCGATTGATGCCCCGTGC-ATCCATCTGGCCGCAAACCCGTGTCT 

   green bean (Phaseolus vulgaris) ITS JQ974390.1 (125) GGCACGCA-AGTTCTCCCACTACCAAGTGCGTTGTCGAGAGCGGGGGTGGGCGTCTTGA----TGCCTTGTGC-ATCCGGTCGCAAACCCGTGTCTCCCG 

         mung bean (Vigna radiata) ITS EU727150.1  (75) CNCAACAA----CTTGTGTGACCCCCG------------CCNTCCT-CTCCTCTTCAGGCGAAAGCCAAACCCCGGCACTCGACGTGCCAAGGATC---- 

         mung bean (Vigna radiata) ITS GQ275377.1 (127) GGCAACAACTTGTGTGACCCCGCCTCG------------CGTCCT--CTCCTCTTCAGGCGAAAGCCAAACCCCGGCACTCGACGTGCCAAGGATC---- 

         peanut (Arachis hypogaea) ITS AF156675.2 (297) ----------------CCGT-GCGCGG------------CCGGCGCCCCGTCT--CAAACAAGAACAAAACCCCGGCGCGGAAAGCGCCAAGGA------ 

         peanut (Arachis hypogaea) ITS AY615267.1  (72) C------------C-----GTGCGCGG------------CCGGCGCCCCGTCT--CAAACAAGAACAAAACCCCGGCGCGGAAAGCGCCAAGGA------ 

       hazelnut (Corylus avellana) ITS HQ442260.1 (123) CCCG-----TGCCCCCGAACGGCGGGGAGA---------CACTCGTGCCTTCTTGCCGA--ACAACGAACCCC-GGCGCGGTCTGCGCCAAGG------- 

       hazelnut (Corylus avellana) ITS HQ442261.1 (123) CCCG-----TGCCCCCGAACGGCGGGGAGA---------CACTCGTGCCTTCTTGCCGA--ACAACGAACCCC-GGCGCGGTCTGCGCCAAGG------- 

           broad bean (Vicia faba) ITS FJ212318.1 (123) CACCTCGG-CTGACCTTTGGTTCGGAG-GCGGACGACGAAGTGCGTTCTCCTCCGCACCAAAACTCAAACCCCCGGCGCTGAAAGCGTCAAGGAATTT-- 

           broad bean (Vicia faba) ITS KJ787180.1 (105) CACCTCGG-CTGACCTTTGGTTCGGAG-GCGGACGACGAAGTGCGTTCTCCTCCGCACCAAAACTCAAACCCCCGGCGCTGAAAGCGTCAAGGAATTT-- 

               pea (Pisum sativum) ITS AY143458.1  (96) CACCCCAACTTGCCATTGGCATCGGAG-GGGAACGACAAAATGCGTTCTCTTCTGTGCCAAAACTCAAACCCC-GACGCTGAATGCGTCAAGGAAATT-- 

               pea (Pisum sativum) ITS AY143486.1  (96) CACCCCAACTTGCCATTGGCATCGGAG-GGGAACGACAAAATGCGTTCTCYTCTGTGCCAAAACTCAAACCCC-GACGCTGAATGCGTCAAGGAAATT-- 

           lentil (Lens culinaris) ITS AF432169.1  (69) CACCTCGG-CTTCCGTCTGGTCTGGAG-GCGGCCGACGAAGTGCGTTCTCCTCCGTGCCAAAACTCAAATCCC-GGCGCTGAATGCGTCAAGGAAATT-- 

           lentil (Lens culinaris) ITS EU224452.1  (76) CACCTCGG-CTTACGTCTGGTCTGGAG-GCGGCCGACGAAGTGCGTTCTCCTCCGTGCCAAAACTCAAATCCC-GGCGCTGAATGCGTCAAGGAAATT-- 

        chickpea (Cicer arietinum) ITS AY594660.1 (207) CACCTCGG-CCCAACTCCGGTTCGGAG-GGGGACACCCAAGTGTGTTCTCCTCTGCGCCAAAACTCAAACCCC-GACGCTGAATGCGTCAAGGAATT--- 

        chickpea (Cicer arietinum) ITS DQ312219.1 (105) CACCTCGG-CCCAACTCCGGTTCGGAG-GGGGACACCCAAGTGTGTTCTCCTCTGCGCCAAAACTCAAACCCC-GACGCTGAATGCGTCAAGGAATT--- 

       chickpea (Cicer arietinum) ITS1 U56003.1    (43) CACCTCGGGCCCAACTCCGGTTCGGAG-GGGGACACCCAAGTGTGTTCTCCTCTGCGCCAAAACTCAAACCCC-GACGCTGAATGCGTCAAGGAATT--- 

        peanut (Arachis hypogaea) ITS1 AJ555556.1  (69) C-C----------------GTGCGCGG------------CCGGCGCCCCGTCT--CAAACAAGAACAAAACCCCGGCGCGGAAAGCGCCAAGGA------ 

       chickpea (Cicer arietinum) ITS2 U56004.1     (1) ---------------------------------------------------------------------------------------------------- 

Andean lupine (Lupinus mutabilis) ITS2 Z72197.1     (1) ---------------------------------------------------------------------------------------------------- 

   blue lupine (L. angustifolius) ITS1 Z72202.1    (70) CACCTCGG-TCCCCCTCGTGTCAGGAG-GCGCCACACCCTCTGCGGTGTCCTCCTGGCCTAATAACAAAACCCCGGCGCCGAACGCGCCAAGGA------ 

   blue lupine (L. angustifolius) ITS2 Z72203.1     (1) ---------------------------------------------------------------------------------------------------- 

Andean lupine (Lupinus mutabilis) ITS1 Z72196.1    (70) CACCTCGG-CCCCCCTCGTGTCAGGAG-GCGCCACATCCTGTGCGGTCTCCTCCTGGCCTAATAACAAAACCCCGGCGCCGAACGCGCCAAGGA------ 

    yellow lupine (Lupinus luteus) ITS AF007478.1  (70) CACCTCGG-CCCCCCTCGTGTCAGGAG-GCGCCCCACCCTCTGCGGTGTCCTCCTGGCCTAATAACAAAACCCCGGCGCCGAACGCGCCAAGGA------ 

   yellow lupine (Lupinus luteus) ITS1 Z72206.1    (70) CACCTCGG-CCCCCCTCGTGTCAGGAG-GCGCCCCACCCTCTGCGGTGTCCTCCTGGCCTAATAACAAAACCCCGGCGCCGAACGCGCCAAGGA------ 

    yellow lupine (Lupinus luteus) ITS DQ524249.1  (70) CACCTCGG-CCCCCCTCGTGTCAGGAG-GCGCCCCACCCTCTGCGGTGTCCTCCTGGCCTAATAACAAAACCCCGGCGCCGAACGCGCCAAGGA------ 

   yellow lupine (Lupinus luteus) ITS2 Z72207.1     (1) ---------------------------------------------------------------------------------------------------- 

    blue lupine (L. angustifolius) ITS AF007477.1  (70) CACCTCGG-TCCCCCTCGTGTCAGGAG-GCGCCACACCCTCTGCGGTGTCCTCCTGGCCTAATAACAAAACCCCGGCGCGGAACGCGCCAAGGA------ 

    blue lupine (L. angustifolius) ITS DQ524192.1  (70) CACCTCGG-TCCCCCTCGTGTCAGGAG-GCGCCACACCCTCTGCGGTGTCCTCCTGGCCTAATAACAAAACCCCGGCGCGGAACGCGCCAAGGA------ 

 Andean lupine (Lupinus mutabilis) ITS AF007484.1  (70) CACCTCGG-CCCCCCTCGTGTCAGGAG-GCGCCACATCCTGTGCGGTCTCCTCCTGGCCTAATAACAAAACCCCGGCGCCGAACGCGCCAAGGA------ 

 Andean lupine (Lupinus mutabilis) ITS DQ524264.1  (70) CACCTCGG-CCCCCCTCGTGTCAGGAG-GCGCCACATCCTGTGCGGTCTCCTCCTGGCCTAATAACAAAACCCCGGCGCCGAACGCGCCAAGGA------ 

      white lupine (Lupinus albus) ITS AF007481.1  (70) CACCTCGG-CCCCCCTCGTGTCAGGAG-GCGCCACACCCTGTGCGGTCTCCTCCTGGCCTAATAACAAAACCCCGGCGCCGAACGCGCCAAGGA------ 

      white lupine (Lupinus albus) ITS AY338946.1  (76) CACCTCGG-CCCCCCTCGTGTCAGGAG-GCGCCACACCCTGTGCGGTCTCCTCCTGGCCTAATAACAAAACCCCGGCGCCGAACGCGCCAAGGA------ 

     white lupine (Lupinus albus) ITS1 Z72198.1    (70) CACCTCGG-CCCCCCTCGTGTCAGGAG-GCGCCACACCCTGTGCGGTCTCCTCCTGGCCTAATAACAAAACCCCGGCGCCGAACGCGCCAAGGA------ 

                     

  



 

                                                        401                                                                                              500 

                                                                     LoopB ITS1 LoopF ITS1+2        B2 ITS1                                 B3  F1 ITS1+2 

  

                                                                     CAAATCTGTTAAGTGCGACTC          G------------GAGACG---GTGTCCCG-------C  GAGTCGTCACGACACA 

 

                                                                     CAAATCTGTTAAGTGCGACTCCCG                                                   CGTCACGACACA 

             soybean (Glycine max) ITS FJ609734.1 (184) ----------ACTCAAATCTGTTAAGTGCGACTCCCGGGGGCCCG------------GAGACG---GTGTCCCG-------CGGGAGTCGTCACGACACA 

             soybean (Glycine max) ITS AJ009787.1 (158) ----------ACTCAAATCTGTTAAGTGCGACTCCCGGGGGCCCG------------GAGACG---GTGTCCCG-------CGGGAGTCGTCACGACACA 

             soybean (Glycine max) ITS AJ011337.1 (157) -----------CTCAAATCTGTTAAGTGCGACTCCCGGGGGCCCG------------GAGACG---GTGTCCCG-------CGGGAGTCGTCACGACACA 

             soybean (Glycine max) ITS EF517917.1 (151) ----------ACTCAAATCTGTTAAGTGCGACTCCCGGGGGCCCG------------GAGACG---GTGTCCCG-------CGGGAGTCGTCACGACACA 

             soybean (Glycine max) ITS L36612.1   (164) ----------ACTCAAATCTGTTAAGTGCGACTCCCGGGGGCCCG------------GAGACG---GTGTCCCG-------CGGGAGTCGTCACGACACA 

             soybean (Glycine max) ITS FJ980442.1 (168) ----------ACTCAAATCTGTTAAGTGCGACTCCCGGGGGCCCG------------GAGACG---GTGTCCCG-------CGGGAGTCGTCACGACACA 

             soybean (Glycine max) ITS U60551.1   (158) ----------ACTCAAATCTGTTAAGTGCGACTCCCGGGGGCCCG------------GAGACG---GTGTCCCG-------CGGGAGTCGTCACGACACA 

  buckwheat (Fagopyrum esculentum) ITS EF653685.1 (163) ----------AACGAACCCCGGCGCGGACCGCGCCAAGGACCACG------------AACAGAAGCGCGTCCCGAGCCTCCCGGTCGGCGTCGCGTCGTT 

          barley (Hordeum vulgare) ITS FJ593180.1 (163) -----------GCCGAAGGCGTCAAGGAACACTGTGCCTAACCCG------------GGGAGA--TGGCTAGCTTGCTGGTCGTCACCTGTGTTGCAAAT 

         wheat (Triticum aestivum) ITS AF440679.1 (133) -----------GCCGAAGGCGTCAAGGAACACTGTGCCTAACCCG------------GGGGCA--TGTCTAGCTTGCTAGCCGTCCCTCGTGTTGCAAAT 

   green bean (Phaseolus vulgaris) ITS FJ172178.1 (220) CCCGACAAAAAACCAACCCCGGCGTTTTACGCGCCAAGGAAAACGAAGCTGTTAGGTGAGGCAAACGGGGGACGTGTCCCGCGGGCGCCTTCACGATGAC 

   green bean (Phaseolus vulgaris) ITS JQ974390.1 (219) AC-----AAAAACTAACCCCGGCGTTTTACGCGCCAAGGAAAACGAAGCTGTTAGGTGAGGCAAACGGGGGACGTGTCCCGCGGGCGCCTTCACGATGAC 

         mung bean (Vigna radiata) ITS EU727150.1 (154) -----------CGAAACACAGTTCTGGTCGACTCCGAAGGACAGC-----------------------GTCCGA-----C---GGAATCGTCACGAAACG 

         mung bean (Vigna radiata) ITS GQ275377.1 (209) -----------CGAAACACAGTTCTGGTCGACTCCGAAGGACAGC-----------------------GTCCGAC--------GGAATCGTCACGAAACG 

         peanut (Arachis hypogaea) ITS AF156675.2 (360) ----------AGCCAAACGTTTCTGCTCTCCCCGCCGGCTTCCGG-------------AGACG---GCATCCGGT------CGGGCGAGGAGTGACCACA 

         peanut (Arachis hypogaea) ITS AY615267.1 (135) -----------AGCCAAACGTTTCTGCTCTCCCCGCCGGCTCCGG-------------AGACG---GCATCCGGT-----CGGGGCGACGAGTGACCACA 

       hazelnut (Corylus avellana) ITS HQ442260.1 (199) ----------AACTTCAACTAAAGAGTGC--CTCCGGTCGCCTCG------------GAAACG---GCGTGCGT---------GCCGGGGGCGAATCTTG 

       hazelnut (Corylus avellana) ITS HQ442261.1 (199) ----------AACTTCAACTAAAGAGTGC--CTCCGGTCGCCTCG------------GAAACG---GCGTGCGT---------GCCGGGGGCGAATCTTG 

           broad bean (Vicia faba) ITS FJ212318.1 (219) -----------AAATTTTGCTCTGAGCGCACCTGCATGGCACCGG-------------AGACG----GTTTTCGT-----GCGGGATGTGTTTTGACACA 

           broad bean (Vicia faba) ITS KJ787180.1 (201) -----------AAATTTTGCTCTGAGCGCACCTGCATGGCACCGG-------------AGACG----GTTTTCGT-----GCGGGATGTGTTTTGACACA 

               pea (Pisum sativum) ITS AY143458.1 (192) -----------TAACTTTGCTCTGAGCACATCTGCATGGCACCGG-------------AGACG----GTTYCCGTG-----CGGGTTGTGTTTTGACACA 

               pea (Pisum sativum) ITS AY143486.1 (192) -----------TAACTTTGCTCTGAGCACATCTGCATGGCACCGG-------------AGACG----GTTYCCGTG-----CGGGTTGTGTTTTGACACA 

           lentil (Lens culinaris) ITS AF432169.1 (164) -----------AAATTTTGCTCTGAGCGCACCTGCATGGCACCGG-------------AGACG-----GTTTCGTG-----CGGGTTGTGTTTTGACACA 

           lentil (Lens culinaris) ITS EU224452.1 (171) -----------AAATTTTGCTCTGAGCGCGCCTGCATGGCACCGG-------------AGACG-----GTTTCGTG-----CGGGTTGTGTTTTGACACA 

        chickpea (Cicer arietinum) ITS AY594660.1 (301) ----------AAAACTTTGTTATGTGCGCACCTGCATGGAACCGG-------------AGACG----GTTTTCGTGCG----GGTTGTGTTTTTGACACA 

        chickpea (Cicer arietinum) ITS DQ312219.1 (199) ----------AAAACTTTGTTATGTGCGCACCTGCATGGAACCGG-------------AGACG----GTTTTCGTGCG----GGTTGTGTTTTTGACACA 

       chickpea (Cicer arietinum) ITS1 U56003.1   (138) ----------AAAACTTTGTTATGTGCGCACCTGCATGGAACCGG-------------AGACG----GTTTTCGTGCG----GGTTGTGTTTTTGACACA 

        peanut (Arachis hypogaea) ITS1 AJ555556.1 (132) -----------AGCCAAACGTTTCTGCTCTCCCCGCCGGCTCCGG-------------AGACG---GCATCCGGT-----CGGGGCGACGAGTGACCACA 

       chickpea (Cicer arietinum) ITS2 U56004.1     (1) ---------------------------------------------------------------------------------------------------- 

Andean lupine (Lupinus mutabilis) ITS2 Z72197.1     (1) ---------------------------------------------------------------------------------------------------- 

   blue lupine (L. angustifolius) ITS1 Z72202.1   (162) ----------AATTGAAATCGTTTAGTTCGCCCCCGTCGGCCCGG-------------AGACG----GTGCTCGTG-----CGGGCGGCGTTGCGACACG 

   blue lupine (L. angustifolius) ITS2 Z72203.1     (1) ---------------------------------------------------------------------------------------------------- 

Andean lupine (Lupinus mutabilis) ITS1 Z72196.1   (162) ----------AATTGAAATCGTTTAGTTCGCCCCCGTCGGCCCGG-------------AGACG----GTGCTCGTG-----CGGGCGGCGTTGCGACACG 

    yellow lupine (Lupinus luteus) ITS AF007478.1 (162) ----------AATTGAAATCGTTTAGTTCGCCCCCGCCGGCCCGG-------------AGACG----GTGCTCGTG-----CGGGCGGCGTTGCGACACG 

   yellow lupine (Lupinus luteus) ITS1 Z72206.1   (162) ----------AATTGAAATCGTTTAGTTCGCCCCCGCCGGCCCGG-------------AGACG----GTGCTCGTG-----CGGGCGGCGTTGCGACACG 

    yellow lupine (Lupinus luteus) ITS DQ524249.1 (162) ----------AATTGAAATCGTTTAGTTCGCCCCCGCCGGCACCG------------GAGACG----GTGCTCGTG-----CGGGCGGCGTTGCGACACG 

   yellow lupine (Lupinus luteus) ITS2 Z72207.1     (1) ---------------------------------------------------------------------------------------------------- 

    blue lupine (L. angustifolius) ITS AF007477.1 (162) ----------AATTGAAATCGTTTAGTTCGCCCCCGTCGGCCCGG-------------AGACG----GTGCTCGTG-----CGGGCGGCGTTGCGACACG 

    blue lupine (L. angustifolius) ITS DQ524192.1 (162) ----------AATTGAAATCGTTTAGTTCGCCCCCGTCGGCCCGG-------------AGACG----GTGCTCGTG-----CGGGCGGCGTTGCGACACG 

 Andean lupine (Lupinus mutabilis) ITS AF007484.1 (162) ----------AATTGAAATCGTTTAGTTCGCCCCCGTCGGCACMG------------GAGACG----GTGMTCGTG-----CGGGCGGCGTTGCGACACG 

 Andean lupine (Lupinus mutabilis) ITS DQ524264.1 (162) ----------AATTGAAATCGTTTAGTTCGCCCCCGTCGGCACCG------------GAGACG----GTGCTCGTG-----CGGGCGGCGTTGCGACACG 

      white lupine (Lupinus albus) ITS AF007481.1 (162) ----------AATTGAAATCGTTTAGTTCGCCCCCGTCGGCCCGG-------------AGACG----GTGCTCGTG-----CGGGCGGCGTTGCGACACG 

      white lupine (Lupinus albus) ITS AY338946.1 (168) ----------AATTGAAATCGTTTAGTTCGCCCCCGTCGGCCCGG-------------AGACG----GTGCTCGTG-----CGGGCGGCGTTGCGACACG 

     white lupine (Lupinus albus) ITS1 Z72198.1   (162) ----------AATTGAAATCGTTTAGTTCGCCCCCGTCGGCCCGG-------------AGACG----GTGCTCGTG-----CGGGCGGCGTTGCGACACG 
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                                                                     A 

                                                        ACATTT 

 

                                                        ACATTTACATACAATG 

             soybean (Glycine max) ITS FJ609734.1 (252) ACATTTACATACAATGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

             soybean (Glycine max) ITS AJ009787.1 (226) ACATTTACATACAATGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCAAAATGCGATACTTGGTGTAAATTGCA-GAATCCCG 

             soybean (Glycine max) ITS AJ011337.1 (224) ACATTTACATACAATGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTAAATTGCA-GAATCCCG 

             soybean (Glycine max) ITS EF517917.1 (219) ACATTTACATACAATGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

             soybean (Glycine max) ITS L36612.1   (232) ACATTTACATACAATGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

             soybean (Glycine max) ITS FJ980442.1 (236) ACATTTACATACAATGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

             soybean (Glycine max) ITS U60551.1   (226) ACATTTACATACAATGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

  buckwheat (Fagopyrum esculentum) ITS EF653685.1 (241) TCTACGAAACAGAACGACTCTCGGCAACGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

          barley (Hordeum vulgare) ITS FJ593180.1 (238) ATATTTAATCCACACGACTCTCGGCAACGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCGAAATGCGATACCTGGTGTGAATTGCA-GAATCCCG 

         wheat (Triticum aestivum) ITS AF440679.1 (208) CTATTTAATCCACACGACTCTCGGCAACGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCGAAATGCGATACCTGGTGTGAATTGCA-GAATCCCG 

   green bean (Phaseolus vulgaris) ITS FJ172178.1 (320) ATGTT-ATGTAAAATGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

   green bean (Phaseolus vulgaris) ITS JQ974390.1 (314) ATGTT-ATGTAAAATGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

         mung bean (Vigna radiata) ITS EU727150.1 (212) AATCA------AAACGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

         mung bean (Vigna radiata) ITS GQ275377.1 (267) AATCA------AAACGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

         peanut (Arachis hypogaea) ITS AF156675.2 (428) AGAGTTAA--AGAACGACTCTCGGCAACGGATATCTCG-CTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCAAGAATCCCG 

         peanut (Arachis hypogaea) ITS AY615267.1 (203) AGAGTTA---AGAACGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

       hazelnut (Corylus avellana) ITS HQ442260.1 (263) TGCAA-AACCATAACGACTCTCGGCAACGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

       hazelnut (Corylus avellana) ITS HQ442261.1 (263) TGCAA-AACCATAACGACTCTCGGCAACGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

           broad bean (Vicia faba) ITS FJ212318.1 (286) TGATA----TAGAATGACTCTCGGCAACGGATATCTAGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

           broad bean (Vicia faba) ITS KJ787180.1 (268) TGATA----TAGAATGACTCTCGGCAACGGATATCTAGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

               pea (Pisum sativum) ITS AY143458.1 (259) TTAAT---ATAAAATGACTCTCGGCAACGGATATCTAGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

               pea (Pisum sativum) ITS AY143486.1 (259) TTAAT---ATAAAATGACTCTCGGCAACGGATATCTAGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

           lentil (Lens culinaris) ITS AF432169.1 (230) TGATA----TAGAATGACTCTCGGCAACGGATATCTAGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

           lentil (Lens culinaris) ITS EU224452.1 (237) TGATA----TAGAATGACTCTCGGCAACGGATATCTAGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

        chickpea (Cicer arietinum) ITS AY594660.1 (370) TGAAA-ATATAGAATGACTCTCGGCAACGGATATCTAGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

        chickpea (Cicer arietinum) ITS DQ312219.1 (268) TGAAATA--TAGAATGACTCTCGGCAACGGATATCTAGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

       chickpea (Cicer arietinum) ITS1 U56003.1   (207) TGAAATAT-------------------------------------------------------------------------------------------- 

        peanut (Arachis hypogaea) ITS1 AJ555556.1 (200) AGA------------------------------------------------------------------------------------------------- 

       chickpea (Cicer arietinum) ITS2 U56004.1     (1) ---------------------------------------------------------------------------------------------------- 

Andean lupine (Lupinus mutabilis) ITS2 Z72197.1     (1) ---------------------------------------------------------------------------------------------------- 

   blue lupine (L. angustifolius) ITS1 Z72202.1   (230) CTTAT----CCTAA-------------------------------------------------------------------------------------- 

   blue lupine (L. angustifolius) ITS2 Z72203.1     (1) ---------------------------------------------------------------------------------------------------- 

Andean lupine (Lupinus mutabilis) ITS1 Z72196.1   (230) CTTAT----CCTAA-------------------------------------------------------------------------------------- 

    yellow lupine (Lupinus luteus) ITS AF007478.1 (230) CTTAT----CCTAAAGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

   yellow lupine (Lupinus luteus) ITS1 Z72206.1   (230) CTTAT----CCTAA-------------------------------------------------------------------------------------- 

    yellow lupine (Lupinus luteus) ITS DQ524249.1 (231) CTTAT----CCTAAAGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

   yellow lupine (Lupinus luteus) ITS2 Z72207.1     (1) ---------------------------------------------------------------------------------------------------- 

    blue lupine (L. angustifolius) ITS AF007477.1 (230) CTTAT----CCTAAAGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

    blue lupine (L. angustifolius) ITS DQ524192.1 (230) CTTAT----CCTAAAGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

 Andean lupine (Lupinus mutabilis) ITS AF007484.1 (231) CTTAT----CCTAAAGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

 Andean lupine (Lupinus mutabilis) ITS DQ524264.1 (231) CTTAT----CCTAAAGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

      white lupine (Lupinus albus) ITS AF007481.1 (230) CTTAT----CCTAAAGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

      white lupine (Lupinus albus) ITS AY338946.1 (236) CTTAT----CCTAAAGACTCTCGGCAACGGATATCTCGGCTCTTGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCA-GAATCCCG 

     white lupine (Lupinus albus) ITS1 Z72198.1   (230) CTTAT----CCTAA-------------------------------------------------------------------------------------- 
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                                                                                                                                                   GCAAACATG 

             soybean (Glycine max) ITS FJ609734.1 (351) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCATT-AGGCCGAGGGCACGCCTGCCTGGGTGTCACACATCGTTTCCCCAA-CGCAAACATG 

             soybean (Glycine max) ITS AJ009787.1 (325) TAAACCATCGAGTCTTTAAACGCAAGTTGCGCCCGAAGCCATT-AGGCCGAGGGCACGCCTGCCTGGGTGTCACACATCGTTTCCCCAA-CGCAAACATG 

             soybean (Glycine max) ITS AJ011337.1 (323) TAAACCATCGAG-CTTTGAACGCAAGTTGCGCCCGAAGCCATTTAGGCCGAGGGCACGCCTGCCTGGGTGTCACACATCGTTTCCCCAA-CGCAAACATG 

             soybean (Glycine max) ITS EF517917.1 (318) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCATT-AGGCCGAGGGCACGCCTGCCTGGGTGTCACACATCGTTTCCCCAA-CGCAAACATG 

             soybean (Glycine max) ITS L36612.1   (331) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCATT-AGGCCGAGGGCACGCCTGCCTGGGTGTCACACATCGTTTCCCCAA-CGCAAACATG 

             soybean (Glycine max) ITS FJ980442.1 (335) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCATT-AGGCCGAGGGCACGCCTGCCTGGGTGTCACACATCGTTTCCCCAA-CGCAAACATG 

             soybean (Glycine max) ITS U60551.1   (325) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCATT-AGGCCGAGGGCACGCCTGCCTGGGTGTCACACATCGTTTCCCCAA-CGCAAACATG 

  buckwheat (Fagopyrum esculentum) ITS EF653685.1 (340) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAGGCCTTC-CGGCTGAGGGCACGCCTGTCTGGGCGTCACGCACCGCGTCGCCCC-CTCCCCCTCC 

          barley (Hordeum vulgare) ITS FJ593180.1 (337) CGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAGGCCACT-CGGCCGAGGGCACGCCTGCCTGGGCGTCACGCCAAAACACGCTCCCAACCACCCTC 

         wheat (Triticum aestivum) ITS AF440679.1 (307) CGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAGGCCACT-CGGCCGAGGGCACGCCTGCCTGGGCGTCACGCCAAAACACGCTCCCAGCCACTCTC 

   green bean (Phaseolus vulgaris) ITS FJ172178.1 (418) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCAAAGCCATT-AGGCTGAGGGCACGCCTGCCTGGGTGTCACACATCGTCACCCCCTTCCTTCACACT 

   green bean (Phaseolus vulgaris) ITS JQ974390.1 (412) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCAAAGCCATT-AGGCTGAGGGCACGCCTGCCTGGGTGTCACACATCGTCACCCCTTCCTCCACACTT 

         mung bean (Vigna radiata) ITS EU727150.1 (305) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCAAAGCCATT-AGGCCGAGGGCACGCCTGCCTGGGTGTCACACATCGTCATCCCCATGCAAAAGCGC 

         mung bean (Vigna radiata) ITS GQ275377.1 (360) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCAAAGCCATT-AGGCCGAGGGCACGCCTGCCTGGGTGTCACACATCGTCATCCCCATGCAAAAGCGC 

         peanut (Arachis hypogaea) ITS AF156675.2 (525) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCCTTAGGCTGGAGGGCACGCCTGCCTGGGTGTCAACCAAAAGGCGCCCCCCCGTCTCGCCC 

         peanut (Arachis hypogaea) ITS AY615267.1 (299) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCCTT-AGGCTGAGGGCACGCCTGCCTGGGTGTCACCAAAAGGCGCCCCCCCGTCTCGCCCG 

       hazelnut (Corylus avellana) ITS HQ442260.1 (361) CGAATCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCATC-TGGTCGAGGGCACGTCTGCCTGGGTGTCACGCATCGTTGCCCCCAACCCCATCGCC 

       hazelnut (Corylus avellana) ITS HQ442261.1 (361) CGAATCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCATC-TGGTCGAGGGCACGTCTGCCTGGGTGTCACGCATCGTTGCCCCCAACCCCATCGCC 

           broad bean (Vicia faba) ITS FJ212318.1 (381) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGATGCCATT-AGGTTGAGGGCACGTCTGCCTGGGTGTCACATATCGAAGCCTCCT-TGCCAATTTC 

           broad bean (Vicia faba) ITS KJ787180.1 (363) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGATGCCATT-AGGTTGAGGGCACGTCTGCCTGGGTGTCACATATCGAAGCCTCCT-TGCCAATTTC 

               pea (Pisum sativum) ITS AY143458.1 (355) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGATGCCATT-AGGTTGAGGGCACGTCTGCCTGGGTGTCACATATTGAAGCCTCCT-GCCAATTTCC 

               pea (Pisum sativum) ITS AY143486.1 (355) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGATGCCATT-AGGTTGAGGGCACGTCTGCCTGGGTGTCACATATTGAAGCCTCCT-GCCAATTTCC 

           lentil (Lens culinaris) ITS AF432169.1 (325) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGATGCCATT-AGGTTGAGGGCACGTCTGCCTGGGTGTCACATATCGAAGCCTCCT-GCCAATTTCC 

           lentil (Lens culinaris) ITS EU224452.1 (332) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGATGCCATT-AGGTTGAGGGCACGTCTGCCTGGGTGTCACATATCGAAGCCTCCT-GCCAATTTCC 

        chickpea (Cicer arietinum) ITS AY594660.1 (468) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGATGCCATT-AGGTTGAGGGCACGTCTGCCTGGGTGTCACATATCGAAGCCCATT-GCCGATTTCC 

        chickpea (Cicer arietinum) ITS DQ312219.1 (365) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGATGCCATT-AGGTTGAGGGCACGTCTGCCTGGGTGTCACATATCGAAGCCCATT-GCCGATTTCC 

       chickpea (Cicer arietinum) ITS1 U56003.1   (215) ---------------------------------------------------------------------------------------------------- 

        peanut (Arachis hypogaea) ITS1 AJ555556.1 (203) ---------------------------------------------------------------------------------------------------- 

       chickpea (Cicer arietinum) ITS2 U56004.1     (1) ----------------------------------------------------------------------------ATCGAAGCCCATT-GCCGATTTCC 

Andean lupine (Lupinus mutabilis) ITS2 Z72197.1     (1) ---------------------------------------------------------------------------CATCGTTGCCCCCGTGCCTTGGCCA 

   blue lupine (L. angustifolius) ITS1 Z72202.1   (240) ---------------------------------------------------------------------------------------------------- 

   blue lupine (L. angustifolius) ITS2 Z72203.1     (1) ---------------------------------------------------------------------------CATCGTTGCCCCCGTGCCTTGGCCA 

Andean lupine (Lupinus mutabilis) ITS1 Z72196.1   (240) ---------------------------------------------------------------------------------------------------- 

    yellow lupine (Lupinus luteus) ITS AF007478.1 (325) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCATT-AGGCCGAGGGCACGCCTGCCTGGGTGTTGCACATCGTTGCCCCCGTGCCTTGGCCA 

   yellow lupine (Lupinus luteus) ITS1 Z72206.1   (240) ---------------------------------------------------------------------------------------------------- 

    yellow lupine (Lupinus luteus) ITS DQ524249.1 (326) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCATT-AGGCCGAGGGCACGCCTGCCTGGGTGTTGCACATCGTTGCCCCCGTGCCTTGGCCA 

   yellow lupine (Lupinus luteus) ITS2 Z72207.1     (1) ---------------------------------------------------------------------------CATCGTTGCCCCCGTGCCTTGGCCA 

    blue lupine (L. angustifolius) ITS AF007477.1 (325) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCATT-AGGCCGAGGGCACGCCTGCCTGGGTGTTGCACATCGTTGCCCCGT-GCCTTGGCCA 

    blue lupine (L. angustifolius) ITS DQ524192.1 (325) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCATT-AGGCCGAGGGCACGCCTGCCTGGGTGTTGCACATCGTTGCCCCGT-GCCTTGGCCA 

 Andean lupine (Lupinus mutabilis) ITS AF007484.1 (326) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCATT-AGGCCGAGGGCACGCCTGCCTGGGTGTTGCACATCGTTGCCCCCGTGCCTTGGCCA 

 Andean lupine (Lupinus mutabilis) ITS DQ524264.1 (326) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCATT-AGGCCGAGGGCACGCCTGCCTGGGTGTTGCACATCGTTGCCCCCGTGCCTTGGCCA 

      white lupine (Lupinus albus) ITS AF007481.1 (325) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCATT-AGGCCGAGGGCACGCCTGCCTGGGTGTTGCACATCGTTGCCCCCGTGCCTTGGCCA 

      white lupine (Lupinus albus) ITS AY338946.1 (331) TGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCATT-AGGCCGAGGGCACGCCTGCCTGGGTGTTGCACATCGTTGCCCCCGTGCCTTGGCCA 

     white lupine (Lupinus albus) ITS1 Z72198.1   (240) ---------------------------------------------------------------------------------------------------- 
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                                                                                                                   GCCTCGTGGTTGGTTGAA   TGGG--TTCATGGCCGACTT 

 

                                                        TAACAATG--------TTGCTGCG 

             soybean (Glycine max) ITS FJ609734.1 (449) TAACAATG--------TTGCTGCGCGGGGTGTATGCTGACCTCCCGCGAGCA----CCCGCCTCGTGGTTGGTTGAAATCTGGG--TTCATGGCCGACTT 

             soybean (Glycine max) ITS AJ009787.1 (423) TAACAATG--------TTG-TGCGCGGGGAGTATGCTGACCTCCCGCGAGCA----CCCGCCTCGTGGTTGGTTGAAATCTGGG--TTCATGGCCGACTT 

             soybean (Glycine max) ITS AJ011337.1 (421) TAACAATG--------TTG-TGCGCGGGGTGTATGCTGACCTCCCGCGAGCA----CCCGCCTCGTGGTTGGTTGAAATCTGGG--TTTATGGCCGACTT 

             soybean (Glycine max) ITS EF517917.1 (416) TAACAATG--------TTGCTGCGCGGGGTGTATGCTGACCTCCCGCGAGCA----CCCGCCTCGTGGTTGGTTGAAATCTGGG--TTCATGGCCGACTT 

             soybean (Glycine max) ITS L36612.1   (429) TAACAATG--------TTGCTGCGCGGGGTGTATGCTGACCTCCCGCGAGCA----CCCGCCTCGTGGTTGGTTGAAATCTGGG--TTCATGGCCGACTT 

             soybean (Glycine max) ITS FJ980442.1 (433) TAACAATG--------TTGCTGCGCGGGGTGTATGCTGACCTCCCGCGAGCA----CCCGCCTCGTGGTTGGTTGAAATCTGGG--TTCATGGCCGACTT 

             soybean (Glycine max) ITS U60551.1   (423) TAACAATG--------TTGCTGCGCGGGGTGTATGCTGACCTCCCGCGAGCA----CCCGCCTCGTGGTTGGTTGAAATCTGGG--TTCATGGCCGACTT 

  buckwheat (Fagopyrum esculentum) ITS EF653685.1 (438) TTCCCAAGGGAAG-GGTCGGGGCAAGGGGCGGACAGTGGCCCCCCGTGCGT-----CCCGCGCGGCCG--GCCTAAACGCAAAC--CCCGTGGCCGCGAA 

          barley (Hordeum vulgare) ITS FJ593180.1 (436) TTCGGGAA------------T-TGGGATGCGGCATATGGTCCCTCGTCCTGC----AAGGGGCGGTGG--GCCGAAGATCGGGCTGCCGGCGTACCGCGT 

         wheat (Triticum aestivum) ITS AF440679.1 (406) AACGGGAAT-------------CGGGATGCGGCATCTGGTCCCTCGTCTCTC----AAGGGACGGTGG--ACCGAAGATTGGGCTGCCGGCGTACCGCGC 

   green bean (Phaseolus vulgaris) ITS FJ172178.1 (517) TAACTCGTTAAAT---GTGAGGCGGTGGGTGAAAGTTGACCTCCCGCGAGCC----GGTTCCTCGTGGTTGGTTGAAAAGCAAG---TTCGGGGCGGAGT 

   green bean (Phaseolus vulgaris) ITS JQ974390.1 (511) AACCAGTTAAA----TGTGAGGCAGTGGGTGAAAGTTGACCTCCCGCGAGCC----AGTTCCTCGTGGTTGGTTGAAAAGCAAG---TTCGGGGCGGAGT 

         mung bean (Vigna radiata) ITS EU727150.1 (404) ATC----------------------GGGGCGAAAGGTGGCCTCCCGCGACA-----CACCCGTCGTGGTTGGTCGAAAACCAAG---GTAACGTCGGGGT 

         mung bean (Vigna radiata) ITS GQ275377.1 (459) ATC----------------------GGGGCGAAAGGTGGCCTCCCGCGACA-----CACCCGTCGTGGTTGGTCGAAAACCAAG---GTAACGTCGGGGT 

         peanut (Arachis hypogaea) ITS AF156675.2 (625) GTCCCAGGGCA------CGGGGGAGGGGGCGAACGTTGGCCTCCCGGGAGCC----CCTGGCTCGCGGTTGGTTCAAAGAGACGGGCTCTTGGTGGGGAG 

         peanut (Arachis hypogaea) ITS AY615267.1 (398) TCCCAGGGCAC-----G---GGGAGGGGGCGAACGTTGGCCTCCCGGGAGCC----CCTGGCTCGCGGTTGGTTCAAAGAGACGGGCTCTTGGTGGGGAG 

       hazelnut (Corylus avellana) ITS HQ442260.1 (460) TCTCCAAGAGACGAGGGCGGTCTGCGGGGCGGACATTGGCCTCCCGTGAGCT----TTCGCTCGCGGCTGGCCTAAAAGCGAG----TCCTCGGCGACGA 

       hazelnut (Corylus avellana) ITS HQ442261.1 (460) TCTCCAAGAGACGAGGGCGGTCTGCGGGGCGGACATTGGCCTCCCGTGAGCT----TTCGCTCGCGGCTGGCCTAAAAGCGAG----TCCTCGGCGACGA 

           broad bean (Vicia faba) ITS FJ212318.1 (479) CCTGATTAT-----------TGTGCAGGGTGGATGTTGGCCTCCCGTGAGCTCT--TTCGTCTCATGGTTGGTTGAAAATTGAG---ACCTTGGTAGGGT 

           broad bean (Vicia faba) ITS KJ787180.1 (461) CCTGATTAT-----------TGTGCAGGGTGGATGTTGGCCTCCCGTGAGCTCT--TTCGTCTCATGGTTGGTTGAAAATTGAG---ACCTTGGTAGGGT 

               pea (Pisum sativum) ITS AY143458.1 (453) TTTTGACAG-------GTATTGTGCAGGGTGGATGTTGGCCTCCCGTGAGCTCTCTTTCGTCTCATGGTTGGTTGAAAATTGAG---ACCTTGGTAGGGT 

               pea (Pisum sativum) ITS AY143486.1 (453) TTTTGACAG-------GTATTGTGCAGGGTGGATGTTGGCCTCCCGTGAGCTCTCTTTCGTCTCATGGTTGGTTGAAAATTGAG---ACCTTGGTAGGGT 

           lentil (Lens culinaris) ITS AF432169.1 (423) TTTTGACGG-------GTATTGTGCACGGTGGATGTTGGCCTCCCGTGAGCTCT--TTTGTCTCATGGTTGGTTGAAAATTGAG---ACCTTGGTAGGGT 

           lentil (Lens culinaris) ITS EU224452.1 (430) TTTTGACGG-------GTATTGTGCACGGTGGATGTTGGCCTCCCGTGAGCTCT--TTCGTCTCATGGTTGGTTGAAAATTGAG---ACCTTGGTAGGGT 

        chickpea (Cicer arietinum) ITS AY594660.1 (566) TACTCGTAG-------GTGTTGTGCTGGGTGAATGATGGCTTCCCGTGAGCTTC--TTTGTCTCATGGTTGGTTGAAAATTGAG---ACCATGGTAGGGT 

        chickpea (Cicer arietinum) ITS DQ312219.1 (463) TACTCGTAG-------GTGTTGTGCTGGGTGAATGATGGCTTCCCGTGAGCTTC--TTTGTCTCATGGTTGGTTGAAAATTGAG---ACCATGGTAGGGT 

       chickpea (Cicer arietinum) ITS1 U56003.1   (215) ---------------------------------------------------------------------------------------------------- 

        peanut (Arachis hypogaea) ITS1 AJ555556.1 (203) ---------------------------------------------------------------------------------------------------- 

       chickpea (Cicer arietinum) ITS2 U56004.1    (24) TACTCGTAG-------GTGTTGTGCTGGGTGAATGATGGCTTCCCGTGAGCTTC--TTTGTCTCATGGTTGGTTGAAAATTGAG---ACCATGGTAGGGT 

Andean lupine (Lupinus mutabilis) ITS2 Z72197.1    (26) CGTGCCAGG--------CACCAATCGGGGCGAATGTTGGCTTCCCGCGAGC-----AATGTCTCACGGTTGGTTGAAAACTGAG---TCCGCGGTGGAGG 

   blue lupine (L. angustifolius) ITS1 Z72202.1   (240) ---------------------------------------------------------------------------------------------------- 

   blue lupine (L. angustifolius) ITS2 Z72203.1    (26) CGTGCTAGG--------CACCAAGCGGGGCGAATGTTGGCTTCCCGCGAGC-----AATGTCTCACGGTTGGTTGAAAACTGAG---TCCGCGGTGGAGG 

Andean lupine (Lupinus mutabilis) ITS1 Z72196.1   (240) ---------------------------------------------------------------------------------------------------- 

    yellow lupine (Lupinus luteus) ITS AF007478.1 (424) CGTGCCAGG--------CACGAAGCGGGGCGAATGTTGGCTTCCCGGGAGC-----AATGTCTCACGGTTGGTTGAAAACTGAG---TCCGCGGTGGAGG 

   yellow lupine (Lupinus luteus) ITS1 Z72206.1   (240) ---------------------------------------------------------------------------------------------------- 

    yellow lupine (Lupinus luteus) ITS DQ524249.1 (425) CGTGCCAGG--------CACGAAGCGGGGCGAATGTTGGCTTCCCGGGAGC-----AATGTCTCACGGTTGGTTGAAAACTGAG---TCCGCGGTGGAGG 

   yellow lupine (Lupinus luteus) ITS2 Z72207.1    (26) CGTGCCAGG--------CACGAAGCGGGGCGAATGTTGGCTTCCCGGGAGC-----AATGTCTCACGGTTGGTTGAAAACTGAG---TCCGCGGTGGAGG 

    blue lupine (L. angustifolius) ITS AF007477.1 (423) CGTGCTAGG--------CACCAAGCGGGGCGAATGTTGGCTTCCCGCGAGC-----AATGTCTCACGGTTGGTTGAAAACTGAG---TCCGCGGTGGAGG 

    blue lupine (L. angustifolius) ITS DQ524192.1 (423) CGTGCTAGG--------CACCAAGCGGGGCGAATGTTGGCTTCCCGCGAGC-----AATGTCTCACGGTTGGTTGAAAACTGAG---TCCGCGGTGGAGG 

 Andean lupine (Lupinus mutabilis) ITS AF007484.1 (425) CGTGCCAGG--------CACCAATCGGGGCGAATGTTGGCTTCCCGCGAGC-----AATGTCTCACGGTTGGTTGAAAACTGAG---TCCGCGGTGGAGG 

 Andean lupine (Lupinus mutabilis) ITS DQ524264.1 (425) CGTGCCAGG--------CACCAATCGGGGCGAATGTTGGCTTCCCGCGAGC-----AATGTCTCACGGTTGGTTGAAAACTGAG---TCCGCGGTGGAGG 

      white lupine (Lupinus albus) ITS AF007481.1 (424) CGTGCTAGG--------CACCAAGCGGGGCGAATGTTGGCTTCCCGTGAGC-----AATGTCTCACGGTTGGTTGAAAACTGAG---TCCGCGGTGGAGG 

      white lupine (Lupinus albus) ITS AY338946.1 (430) CGTGCTAGG--------CACCAAGCGGGGCGAATGTTGGCTTCCCGTGAGC-----AATGTCTCACGGTTGGTTGAAAACTGAG---TCCGCGGTGGAGG 

     white lupine (Lupinus albus) ITS1 Z72198.1   (240) ---------------------------------------------------------------------------------------------------- 

                     

  



 

                                                        801                                                                                              900 

                                                        LoopF ITS2 LoopB ITS1+2 F1 ITS2                    B1 ITS2                               LoopB ITS2 

 

                                                        CGCC--GTGATAAAATGGTGGA  A--GCCACGCTCGAG---ACCAATC  GT----GCGAGCCGGTCA-----GT-TCTG B2     GACGACC---- 

 

                                                          CC--GTGATAAAATGGTGGATGA--GCC                                                   GACCCATCGACGACC---- 

             soybean (Glycine max) ITS FJ609734.1 (535) CGCC--GTGATAAAATGGTGGATGA--GCCACGCTCGAG---ACCAATCACGT----GCGAGCCGGTCA-----GT-TCTGGACCCATCGACGACC---- 

             soybean (Glycine max) ITS AJ009787.1 (508) CGCC--GTGATAAAATGGTGGATGA--GCCACGCTCGAG---ACCAATTACGT----GCGAGCCGGTCA-----GT-TCTGGACCCATCGACGACC---- 

             soybean (Glycine max) ITS AJ011337.1 (506) CGCC--GTGATAAAATGGTGGATGA--GCCACGCTCGAG---ACCAATCACGT----GCGAGCCGGTCA-----GT-TCTGGACCCATCGACGACC---- 

             soybean (Glycine max) ITS EF517917.1 (502) CGCC--GTGATAAAATGGTGGATGA--GCCACGCTCGAG---ACCAATCACGT----GCGAGCCGGTCA-----GT-TCTGGACCCATCGACGACC---- 

             soybean (Glycine max) ITS L36612.1   (515) CGCC--GTGATAAAATGGTGGATGA--GCCACGCTCGAG---ACCAATCACGT----GCGAGCCGGTCA-----GT-TCTGGACCCATCGACGACC---- 

             soybean (Glycine max) ITS FJ980442.1 (519) CGCC--GTGATAAAATGGTGGATGA--GCCACGCTCGAG---ACCAATCACGT----GCGAGCCGGTCA-----GT-TCTGGACCCATCGACGACC---- 

             soybean (Glycine max) ITS U60551.1   (509) CGCC--GTGATAAAATGGTGGATGA--GCCACGCTCGAG---ACCAATCACGT----GCGAGCCGGTCA-----GT-TCTGGACCCATCGACGACC---- 

  buckwheat (Fagopyrum esculentum) ITS EF653685.1 (528) CGGC--CGCGACGATTGGTGGAGTA--CTAAGACT-------ACGCATCGCGTC---GCGTCGCCGCGA-----GC-CCCGGGAGGA--AACAAAG---- 

          barley (Hordeum vulgare) ITS FJ593180.1 (517) CGGA--CACAGCGCATGGTGGGCGT--CCTTGCTTTATCA--ATGCAGTGCATCC--GACGCGTAGACG-----GCATCATGGCCTCGAAACGACCC--- 

         wheat (Triticum aestivum) ITS AF440679.1 (487) CGGA--CACAGCGCATGGTGGGCGT--CCTCGCTTTATCA--ATGCAGTGCATCC--GGCGCGCAGCTG-----GCATTATGGCCTTTGAACGACCC--- 

   green bean (Phaseolus vulgaris) ITS FJ172178.1 (607) CCCC--CACGAT-AACGGTGGATGAG-CCCACGCTCGAG---ACCAGTCGTGCCTGTGGGACTCCGACGTAACGGACTTATCGACCCCATACGCACC--- 

   green bean (Phaseolus vulgaris) ITS JQ974390.1 (600) CCCC--CACGAT-AACGGTGGATGAG-CCCACGCTCGAG---ACCAATCGTGCCTGTGGGACTCCGACGTAACGGACTTATCGACCCCACACGCGCC--- 

         mung bean (Vigna radiata) ITS EU727150.1 (474) CCCCCCCGCCAGAAACGGTGGATGA--GCAACGCTCGAGACCAACAACGGCGGCGGCGGACACCCGGCAATCCAATCGATCGACCCTATCGCGTTCCTTG 

         mung bean (Vigna radiata) ITS GQ275377.1 (529) CCCCCCCGCCAGAAACGGTGGATGA--GCAACGCTCGAGACCAACAACGGCGGCGGCGGACACCCGGCAATCCAATCGATCGACCCTATCGCGTTCCTTG 

         peanut (Arachis hypogaea) ITS AF156675.2 (715) CGGCACCGCGGCAGATGGTGGTCGAGAACAACCCTCGTG---GCCAGTCGCGCGC--GCCTCTCCCCCG------GTTCAAGGCACGGCGACCCGCG--- 

         peanut (Arachis hypogaea) ITS AY615267.1 (486) CGGCACCGCGGCAGATGGTGGTCGAGAACAACCCTCGTG---GCCAGTCGCGCGC--GCCTCTCCCCCG-----GT-TCAAGGCACGGCGACCCGCG--- 

       hazelnut (Corylus avellana) ITS HQ442260.1 (552) GCGC--CACGACAATCGGTGGTTGA--CAAACCCTCGTG---TCCCGTCGTGCGC--GGCTCGTCGCTC-----GT-CTTGTGCTCTGTGACCCTGT--- 

       hazelnut (Corylus avellana) ITS HQ442261.1 (552) GCGC--CACGACAATCGGTGGTTGA--CAAACCCTCGTG---TCCCGTCGTGCGC--GGCTCGTCGCTC-----GT-CTTGTGCTCTGTGACCCTGT--- 

           broad bean (Vicia faba) ITS FJ212318.1 (563) GTGC--CATGATAGATGGTGGTTGT--GTGACCCACGAG---ACCAATCATGC----GCTGCTCTATTG-----AA-TTTGGCCTCCTTTACCCATA--- 

           broad bean (Vicia faba) ITS KJ787180.1 (545) GTGC--CATGATAGATGGTGGTTGT--GTGACCCACGAG---ACCAATCATGC----GCTGCTCTATTG-----AA-TTTGGCCTCCTTTACCCATA--- 

               pea (Pisum sativum) ITS AY143458.1 (543) GTGC--CATGATAAATGGTGGTTGT--GTGACCCACGAG---ACCAATCATGT----GTTGCTCTATTG------AATTTGGGCTCTTTTACCCATT--- 

               pea (Pisum sativum) ITS AY143486.1 (543) GTGC--CATGATAAATGGTGGTTGT--GTGACCCACGAG---ACCAATCATGT----GTTGCTCTATTG------AATTTGGGCTCTTTTACCCATT--- 

           lentil (Lens culinaris) ITS AF432169.1 (511) GTGC--CATGATAGATGGTGGTTGT--GTGACCCACGAG---ACCAATCATGC----GCTGCCCTATTG------AATTTGGCCTCTTTTACCCATA--- 

           lentil (Lens culinaris) ITS EU224452.1 (518) GTGC--CATGATAGATGGTGGTTGT--GTGACCCACGAG---ACCAATCATGC----GCTGCCCTATTG------AATTTGGCCTCTTTGACCCATA--- 

        chickpea (Cicer arietinum) ITS AY594660.1 (654) GTGC--CATGATAGATGGTGGTTGT--GTGTCGCACGAG---ACCAATCATGC----GCTGCCCTATTG-----AATTTTGGCCTCTTGTACCCATT--- 

        chickpea (Cicer arietinum) ITS DQ312219.1 (551) GTGC--CATGATAGATGGTGGTTGT--GTGTCGCACGAG---ACCAATCATGC----GCTGCCCTATTG-----AATTTTGGCCTCTTGTACCCATT--- 

       chickpea (Cicer arietinum) ITS1 U56003.1   (215) ---------------------------------------------------------------------------------------------------- 

        peanut (Arachis hypogaea) ITS1 AJ555556.1 (203) ---------------------------------------------------------------------------------------------------- 

       chickpea (Cicer arietinum) ITS2 U56004.1   (112) GTGC--CATGATAGATGGTGGTTGT--GTGTCGCACGAG---ACCAATCATGC----GCTGCCCTATTG-----AATTTTGGCCTCTTGTACCCATT--- 

Andean lupine (Lupinus mutabilis) ITS2 Z72197.1   (110) GCGC--CGTGATGGATGGTGGCTGAG-TTAAAGCTCGAG---ACCGATCGTGCGTG-TCACCCCCACCA-----GCTTTGCGACTCTTTGACCCAT---- 

   blue lupine (L. angustifolius) ITS1 Z72202.1   (240) ---------------------------------------------------------------------------------------------------- 

   blue lupine (L. angustifolius) ITS2 Z72203.1   (110) GCGC--CGTGATGGATGGTGGCTGAG-CTAAAGCTCGAG---ACCGATCGTGCGTG-TCACCCCCACCA-----GCTTTGCGACTCTTTGACCCAT---- 

Andean lupine (Lupinus mutabilis) ITS1 Z72196.1   (240) ---------------------------------------------------------------------------------------------------- 

    yellow lupine (Lupinus luteus) ITS AF007478.1 (508) GCGC--CGTGATGGATGGTGGCTGAG-CTAAAGCTCGAG---ACCGGTCGTGCGTG-TCACCCCCACCA-----GCTTTGCGACTCTTTGACCCAT---- 

   yellow lupine (Lupinus luteus) ITS1 Z72206.1   (240) ---------------------------------------------------------------------------------------------------- 

    yellow lupine (Lupinus luteus) ITS DQ524249.1 (509) GCGC--CGTGATGGATGGTGGCTGAG-CTAAAGCTCGAG---ACCGGTCGTGCGTG-TCACCCCCACCA-----GCTTTGCGACTCTTTGACCCAT---- 

   yellow lupine (Lupinus luteus) ITS2 Z72207.1   (110) GCGC--CGTGATGGATGGTGGCTGAG-CTAAAGCTCGAG---ACCGGTCGTGCGTG-TCACCCCCACCA-----GCTTTGCGACTCTTTGACCCAT---- 

    blue lupine (L. angustifolius) ITS AF007477.1 (507) GCGC--CGTGATGGATGGTGGCTGAG-CTAAAGCTCGAG---ACCGATCGTGCGTG-TCACCCCCACCA-----GCTTTGCGACTCTTTGACCCAT---- 

    blue lupine (L. angustifolius) ITS DQ524192.1 (507) GCGC--CGTGATGGATGGTGGCTGAG-CTAAAGCTGGAG---ACCGATCGTGCGTG-TCACCCCCACCA-----GCTTTGCGACTCTTTGACCCAT---- 

 Andean lupine (Lupinus mutabilis) ITS AF007484.1 (509) GCGC--CGTGATGGATGGTGGCTGAG-TTAAAGCTCGAG---ACCGATCGTGCGTG-TCACCCCCACCA-----GCTTTGCGACTCTTTGACCCAT---- 

 Andean lupine (Lupinus mutabilis) ITS DQ524264.1 (509) GCGC--CGTGATGGATGGTGGCTGAG-TTAAAGCTCGAG---ACCGATCGTGCGTG-TCACCCCCACCA-----GCTTTGCGACTCTTTGACCCAT---- 

      white lupine (Lupinus albus) ITS AF007481.1 (508) GCGC--CGTGATGGATGGTGGCTGAG-TTAATGCTCGAG---ACCGATCGTGCGTG-TTACCCCCACCA-----GCTTTGCGACTCTTTGACCCAT---- 

      white lupine (Lupinus albus) ITS AY338946.1 (514) GCGC--CGTGATGGATGGTGGCTGAG-TTAATGCTCGAG---ACCGATCGTGCGTG-TTATCCCCACCA-----GCTTTGCGACTCTTTGACCCAT---- 

     white lupine (Lupinus albus) ITS1 Z72198.1   (240) ---------------------------------------------------------------------------------------------------- 

                     

  



 

                                                        901                            26S start                                                        1000 

                                                                                       G 

                                                                   B3 ITS1+2 B2 ITS2                     B3 ITS2 

 

                                                        -CTTTGCG--TGCA       CTCCCAACGAGACCTCAGG         GCTACCCGCTGAGTTTAAGC 

 

                                                        -CTTTGC    GCAC-GCACGCTCCCAACG 

             soybean (Glycine max) ITS FJ609734.1 (614) -CTTTGCG--TGCAC-GCACGCTCCCAACGAGACCTCAGGTCAGGCGGGGCTACCCGCTGAGTTTAAGCATATCAATAAGCGGAGGAAAAG--------- 

             soybean (Glycine max) ITS AJ009787.1 (587) -CTTTG----TGCAC-GCACGCTCCCAACGAGACCTCAGGTCAGGCGGGGCTACCCGCTGAGTTTAAGCATATCAATAA--------------------- 

             soybean (Glycine max) ITS AJ011337.1 (585) -CTTTG----TGCAC-GCACGCTCCCAACGAGACCTCAGGTCAGGCGGGGCTACCCGCTGAGTTTAAGCATATCAATAA--------------------- 

             soybean (Glycine max) ITS EF517917.1 (581) -CTTTGCG--TGCAC-GCACGCTCCCAACGAGACCTCAGGTCA--------------------------------------------------------- 

             soybean (Glycine max) ITS L36612.1   (594) -CTTTGCG--TGCAC-GCACGCTCCCAACGAGACCTCAGGTCAGGCGGGGCTACCCGCTGAG-------------------------------------- 

             soybean (Glycine max) ITS FJ980442.1 (598) -CTTTGCG--TGCAC-GCACGCTCCCAACGAGACCTCAGGTCAGGCGGGGCTACCCGCTGAGTTTAA--------------------------------- 

             soybean (Glycine max) ITS U60551.1   (588) -CTTTGCG--TGCAC-GCACGCTCCCAACGAGACCTCAGGTCAGGCGGGGCTACCCGCTGAGTTTAAGCATATCAATAA--------------------- 

  buckwheat (Fagopyrum esculentum) ITS EF653685.1 (602) -ATCGGAG--AGCCC-CGGCTCCCCGACCAACCGTT---------------------------------------------------------------- 

          barley (Hordeum vulgare) ITS FJ593180.1 (601) -ATCGAACGAAGTGCACGTCGCTTCGACCGCGACCCCAGGTCAGGCGGGACTACCCGCTGAGTTTAAGCATATCAATAAGCGGAGGA------------- 

         wheat (Triticum aestivum) ITS AF440679.1 (571) -AACAAACGAAGCGCACGTCGCTTCGACC----------------------------------------------------------------------- 

   green bean (Phaseolus vulgaris) ITS FJ172178.1 (697) -CTCTGTGCAAACCGAGTGTGCCATCTACGAGACCTCAGGTCAGGCGGGGCTACCCGCTGAGTTTAAGCATATCAATAAGCGGAGGA------------- 

   green bean (Phaseolus vulgaris) ITS JQ974390.1 (690) -CTCTGTGCAAACCGAGTGTGCCATCTACGAGACCTCAGGTCAGGCGGGGCTACCCGCTGAGTTTAAGCATATCAATAAGCGGAGGA------------- 

         mung bean (Vigna radiata) ITS EU727150.1 (572) CATAATAAACAGGCAAAGACGCTCTTAACGAGACCTCAGGTCAGGCGGGGCTAC---------------------------------------------- 

         mung bean (Vigna radiata) ITS GQ275377.1 (627) CATAATAAACAGGCAAAGACGCTCTTAACGAGACCTCAGGTCAGGACGT--------------------------------------------------- 

         peanut (Arachis hypogaea) ITS AF156675.2 (801) -GGCGA------CGTGGATCGTCCCGAGCGCGACCTCAGGTCAGGCGGGGCTACCCGCTGAGTTTAAGCATATCAATAAGCGGAGGAAAAGAAACTAACG 

         peanut (Arachis hypogaea) ITS AY615267.1 (572) -GGCGA------CGTGGATCG------------------------------------------------------------------------------- 

       hazelnut (Corylus avellana) ITS HQ442260.1 (634) -AGCGTCG--CGCTCGCGACTCTTCCAACGCGACCCCAGGTCAGGCGGGACTACCCGCTGAATTTAA--------------------------------- 

       hazelnut (Corylus avellana) ITS HQ442261.1 (634) -AGCGTCG--CGCTCGCGACTCTTCCAACGCGACCCCAGGTCAGGCGGGACTACCCGCTGAATTTAA--------------------------------- 

           broad bean (Vicia faba) ITS FJ212318.1 (643) -TGCGT------TTCCAAACGCTCGTGATGAGACCTCAGGTCAGGCGGGGCTACCCGCTGAATTTAAGCATATCAATAAGCGGAGGA------------- 

           broad bean (Vicia faba) ITS KJ787180.1 (625) -TGCGT------TTCCAAACGCTCGTGATGAGACCTCAGGTCAGGCGGGGCTACCCGCTGAATTTAAGCATATCAATAAGCGGAGGAAAAGAAACTAACA 

               pea (Pisum sativum) ITS AY143458.1 (623) -TGCGT------TTCTAAACGCTCGTGATGAGACCTCAGGTCAGGCGGG--------------------------------------------------- 

               pea (Pisum sativum) ITS AY143486.1 (623) -TGCGT------TTCTAAACGCTCGTGATGAGACCTCAGGTCAGGCGGG--------------------------------------------------- 

           lentil (Lens culinaris) ITS AF432169.1 (591) -TGCGT------TTCTAAACGCTCGTGA------------------------------------------------------------------------ 

           lentil (Lens culinaris) ITS EU224452.1 (598) -TGCGT------TTCTAAACGCTCGTGATGAGACCTCAGGTCAGGCGGGCTCCCGC-------------------------------------------- 

        chickpea (Cicer arietinum) ITS AY594660.1 (735) -TGCGC------TTCCAAACGCTCGTGATGAGACCTCAGGTCAGGCGGGGCTACCCGCTGAATTTAAGCATATCAATAAGCGGAGGAAAAGAAACTAACA 

        chickpea (Cicer arietinum) ITS DQ312219.1 (632) -TGCGC------TTCCAAACGCTCGTGATGAGACCTCAGGTCAGGCGGGGCTACCCGCTGAATTTAAGCATATCAATAAGCGGAGGAAAAGAAACTAACA 

       chickpea (Cicer arietinum) ITS1 U56003.1   (215) ---------------------------------------------------------------------------------------------------- 

        peanut (Arachis hypogaea) ITS1 AJ555556.1 (203) ---------------------------------------------------------------------------------------------------- 

       chickpea (Cicer arietinum) ITS2 U56004.1   (193) -TGCGC------TTCCAAACGCTCGTG------------------------------------------------------------------------- 

Andean lupine (Lupinus mutabilis) ITS2 Z72197.1   (194) -----GGGGTCTGTTGGCCTTCTAATACGGGA-------------------------------------------------------------------- 

   blue lupine (L. angustifolius) ITS1 Z72202.1   (240) ---------------------------------------------------------------------------------------------------- 

   blue lupine (L. angustifolius) ITS2 Z72203.1   (194) -----GGGGTCTGTTGGCCTCCTAATACGGGA-------------------------------------------------------------------- 

Andean lupine (Lupinus mutabilis) ITS1 Z72196.1   (240) ---------------------------------------------------------------------------------------------------- 

    yellow lupine (Lupinus luteus) ITS AF007478.1 (592) ----GGGGGTCTGTTGGCCTCCTAATACGGGAACCTCAGG------------------------------------------------------------ 

   yellow lupine (Lupinus luteus) ITS1 Z72206.1   (240) ---------------------------------------------------------------------------------------------------- 

    yellow lupine (Lupinus luteus) ITS DQ524249.1 (593) ----GGGGGTCTGTTGGCCTCCTAATACGGGAACCTCAGG------------------------------------------------------------ 

   yellow lupine (Lupinus luteus) ITS2 Z72207.1   (194) -----GGGGTCTGTTGGCCTCCTAATACGGGA-------------------------------------------------------------------- 

    blue lupine (L. angustifolius) ITS AF007477.1 (591) ----GGGGGTCTGTTGGCCTCCTAATACGGGAACCTCAGG------------------------------------------------------------ 

    blue lupine (L. angustifolius) ITS DQ524192.1 (591) ----GGGGGTCTGTTGGCCTCCTAATACGGGAACCTCAGG------------------------------------------------------------ 

 Andean lupine (Lupinus mutabilis) ITS AF007484.1 (593) ----GGGGGTCTGTTGGCCTTCTAATACGGGAACCTCAGG------------------------------------------------------------ 

 Andean lupine (Lupinus mutabilis) ITS DQ524264.1 (593) ----GGGGGTCTGTTGGCCTTCTAATACGGGAACCTCAGG------------------------------------------------------------ 

      white lupine (Lupinus albus) ITS AF007481.1 (592) ----GGGGGTCTGTTGGCCTCCTAATACGGGAACCTCAGG------------------------------------------------------------ 

      white lupine (Lupinus albus) ITS AY338946.1 (598) ----GGGGGTCTGTTGGCCTCCTAATACGGGAACCTCAGGTCAGGCGGGGCTACCCGCTGAGTTTAAGC-TATCAATAAGC------------------- 

     white lupine (Lupinus albus) ITS1 Z72198.1   (240) ---------------------------------------------------------------------------------------------------- 

 



Figure S3. Sequence alignment of the mitochondrial genome of soybean (Glycine max; nucleotides 205217-205754), sequence of the open reading 

frame 160b (ORF160b; nucleotides 205230-205712). Red: homologous nucleotides in comparison with the reference sequence of soybean (Glycine 

max, GenBank acc. No. JX463295.1); yellow: start and end of the ORF160b of soybean (Glycine max, acc. No. JX463295.1); green: newly designed 

LAMP primers targeting the ORF160b of soybean (Glycine max, GenBank acc. No. JX463295.1) 

 
                                                                348601             ORF160b start                                                             348700 

                                                                                   T     

                                                                                                                                                    

       soybean (Glycine max) mitochondrion JX463295.1  (205217) T-----GCCCCTGTA-GAAT-TAATTAGGCGGCTTAGGGGAGAGCCTAACATCC-TGCAGAGACAAATCAAA--A--GAGATCGCATCCCAATGCCA--- 

       soybean (Glycine max) mitochondrion NC_020455.1 (205217) T-----GCCCCTGTA-GAAT-TAATTAGGCGGCTTAGGGGAGAGCCTAACATCC-TGCAGAGACAAATCAAA--A--GAGATCGCATCCCAATGCCA--- 

   mung bean (Vigna radiate) mitochondrion HM367685.1  (199627) TG----GATCCATTC-GAT-------GTTTCACTGTATTGATATTCT--CTTTG-CCCCCATCCTCTTCACCC-C--TTTTTGCATTATTA--------- 

  adzuki bean (V. angularis) mitochondrion AP012599.1  (203976) TA----GCCTCCGT--GAG----AGGATACCACTTTGGT-AGATGCTAGGGAT--TGGTGAGTTAGGGCAGCG-A--GGGATGGTGTGACA--------- 

     broad bean (Vicia faba) mitochondrion KC189947.1  (340281) TTTGCAGCATCAGAAAGATCTCCATAGTCGATTTGACTCTTGGATATGCAGTAAGACCAGAAAGATTTGCAAATTCTTTTAAGCATTGATTGACCACAGC 

   wheat (Triticum aestivum) mitochondrion AP008982.1  (228035) TGCTTGTTCCCACTAACCCATTTCATTTTCTTAGCTGGATCCTTCATAAAGTATCTCTTATCGCTTGTCCAGAGCC-TGGATGTCAACCTTAGCCAGAGC 

      carrot (Daucus carota) mitochondrion JQ248574.1  (164077) T-----CGCTCAACACTCGT----TCTTCACTCGCTAGAAAAAGAAAAAGGATAGATGACTGAAAATCCCGCTTA--GAGATCGCAACTATAGTCAGA-- 

     apple (Malus domestica) mitochondrion FR714868.1  (207584) TA----CCTTCAATCCAGTA-GTATAAGAAAGACGGTGA-CGAAAGTTGTCACAAATAAAACCTACTTCAAC--A--GAAAGGTGATAAATCCGCCGT-- 

      papaya (Carica papaya) mitochondrion EU431224.1  (228933) GTC---TGCTCTGTCTGAGATGGATCTTCCCGCTCGCATTAAACCCATGGCGCT-TCCCGTTTTTCTTTCTTT-C—GTTCGTTTTAAAAATGGGGGAAG 

     watermelon (C. lanatus) mitochondrion GQ856147.1  (197778) GA----GCTTCTGTAGGCTT-AAAAAAGAAGGCCATTTACCGAGAGTTGTGAC--AGGTGATGAACATCAAT-----GAGATGACTTGAACTGGCC---- 

  cannabis (Cannabis sativa) mitochondrion KU310670.1  (213963) CTT---GTTTCAATTTTATT--TATTATCCTTGATCCGGAAGTAACCTTTTCCTTTCCTTGGGCAGTACCTCTCAACAAGATTGATCCGTTTGG------ 

 

 

                                                                348701                                                                                        348800 

                                                                                

       soybean (Glycine max) mitochondrion JX463295.1  (205302) -ATTGTGTGTTAATAC-AGAAATGAAAAGAACAAA---ATGCCCTAACATATATATGCACATCA--CTCCAGAGGATTTGC---GAATT-AGGCTT-TCG 

       soybean (Glycine max) mitochondrion NC_020455.1 (205302) -ATTGTGTGTTAATAC-AGAAATGAAAAGAACAAA---ATGCCCTAACATATATATGCACATCA--CTCCAGAGGATTTGC---GAATT-AGGCTT-TCG 

   mung bean (Vigna radiate) mitochondrion HM367685.1  (199700) --TTCTCTTCTAATGTATTCTTCTCTTCTAATGT----AAGGGTATTCTTTTGTGATTCTTTTCTTCGCCGGTCTATTATA---CCTTT-TTCCTG-TTC 

  adzuki bean (V. angularis) mitochondrion AP012599.1  (204051) ---TGTCTGGTCAT---CGCATCGATGAGAACG-----ATGGCCGATGATATCCGAGGAGATTAGGCACCGTCGGCTTT--------TT-TTTACC-TC- 

     broad bean (Vicia faba) mitochondrion KC189947.1  (340381) AATGGAATCTTCAGC--GCCTGAGCATAAAATTAG----TAAATCATCCGCAAAACATAGATTATTAATCTCATTATTTCT---GCAATTTTTATG-ATA 

   wheat (Triticum aestivum) mitochondrion AP008982.1  (228134) CTGTATCTCATCAGTCTCCATCTGAGCCTCAATCGTGAACTGAAGATGACGCGCGGTCAGCGAGGAATGAATTCGAAAACCCGTACTTGGAGCATTATTG 

      carrot (Daucus carota) mitochondrion JQ248574.1  (164164) GTAGGAGTTCCCATCCATCATCTCCGTCGAGGCCTC-GTTTTACCTGCCATGCCAATTACGGTGG-CTCCGCCGGATTGAA---ACCTCCATTATA-TT- 

     apple (Malus domestica) mitochondrion FR714868.1  (207672) -ACTCTTTCCCAATCGTAGAAATACACCAGCTGTGT-AACCGACCCTCAAGTAATTTGAGTTAGGCGGGGACAGGATTCGA---ACCTGCAGTCTT-CAG 

      papaya (Carica papaya) mitochondrion EU431224.1  (229026) GATTGCATTCAAGGAAGTTGATTGATTAAAGTGAA--AAGTGACTATGTATTTTCTTTTCTTATT--AAGATAGGGTTA-----A-TTAAAGAAAG-TCA 

     watermelon (C. lanatus) mitochondrion GQ856147.1  (197862) --TTCTGTTGAAAGTC-AAATTGCCATAGATCGCG---ATTCTTCGTCTGATCTTCTTGTGT-ATTCATCATTGCATCC--------TT-TTTCTT-TT- 

  cannabis (Cannabis sativa) mitochondrion KU310670.1  (214052) -ATCTTGGTCCATGATGGCCTTTTTATTGATTTTGACGATTGGATCTCTCTATGAATGGAAAAGGGGTGCTTCGGATCGGG---A-GTAATCACTA-GTG 
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                                                                       CCGAGTC-TGCTGCCGTAT                     GACAAAGAAAGAGAGT-GACGATG                              

       soybean (Glycine max) mitochondrion JX463295.1  (205390) AAAGCGCCCGAGTC-TGCTGCCGTATCCTGCTTTTTTATTA---TTAGACAAAGAAAGAGAGT-GACGATGTCATATATTAGGAAGATTC-CTAATAATA 

       soybean (Glycine max) mitochondrion NC_020455.1 (205390) AAAGCGCCCGAGTC-TGCTGCCGTATCCTGCTTTTTTATTA---TTAGACAAAGAAAGAGAGT-GACGATGTCATATATTAGGAAGATTC-CTAATAATA 

   mung bean (Vigna radiate) mitochondrion HM367685.1  (199789) CAGCTGAACTAATTTCTGAGAAAGAGCACAATTCTCTTTTT---CTAAATTAGCATTTTTCCTTTTCAAATAATTGATGAGATTTG-TTC-C--AATGTA 

  adzuki bean (V. angularis) mitochondrion AP012599.1  (204129) AAAGTAAACTCGTG-CTTTTCG---TCGTCCTTCCCTAT-----CTAGAGCTGGAACTTGACTAGAAAAAGACTTTTTTTGATCCCATAC-TGACTTGTC 

     broad bean (Vicia faba) mitochondrion KC189947.1  (340471) ACTTAAGTTTGGATTAGTTCTGGCTTCCTGCTTGAGTTTCCT--TGAAAGATACTCCATTCCTATTAAAAAAAAAAGATAAGGCGCTATAAGCCCTTGTC 

   wheat (Triticum aestivum) mitochondrion AP008982.1  (228234) CACTTGGGATAAAGTAGATGTCG-AAACAGCTTCTTCTTCAAG-TTCGCTATCGTGAGGGATGTCTATGATAATATGCTCACTGCATATGAGTTAGTTCA 

      carrot (Daucus carota) mitochondrion JQ248574.1  (164257) CGGCAACTAAGGACGAGATTACCATTGCATCGGCTTTGATGTCCCGAATGTTCTCGGTCGCCTTGACCGGGCTCTTCACCGTATAACTTTTC--CCCGTT 

     apple (Malus domestica) mitochondrion FR714868.1  (207766) GTCATGAGCCTGATGAGTAAACCAATTCCTCTACCCCGCTTCTTCCACTTCTTGGTAGTTATTTTTGTATGTTGCGGCAACTAAAGAGAC-TGACCGCAA 

      papaya (Carica papaya) mitochondrion EU431224.1  (229115) TTCGTACCATACTCTTTCAATCAAATACCGCTGGTAGATCTTGGTAAGTAAGTATTAGTATTATATATATATATTACATCTGTCTCTTGCACCTCTCTTT 

     watermelon (C. lanatus) mitochondrion GQ856147.1  (197944) GTTTCGGCCGAGACTTTTCGAC---TCTTGATGTGAAGATG---CAAGACTTTATGAGTAAAT-CAGCGAGAATTAGGTATGTGCGCTACGCTGACGATA 

  cannabis (Cannabis sativa) mitochondrion KU310670.1  (214146) ATAGGGCTAAAATCGGGGGGAAGGACAAAGGAAAGAGCGATGCCTACATTAAATCAATTGATTCGTCATGGTAGAGAAGAAAAACGGCGCACGGACCGTA 
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                                                                 CCAATGAGCGGAATCAGAA                       AGAGGCGTAATA-C----TGACCCC                                 

       soybean (Glycine max) mitochondrion JX463295.1  (205484) CCCAATGAGCGGAATCAGAAGGGGCCGG-GTTA----ACCATAAGAGGCGTAATA-C----TGACCCCGTCCCAGCCAATTCGA---AGT--T-CCAAGA 

       soybean (Glycine max) mitochondrion NC_020455.1 (205484) CCCAATGAGCGGAATCAGAAGGGGCCGG-GTTA----ACCATAAGAGGCGTAATA-C----TGACCCCGTCCCAGCCAATTCGA---AGT--T-CCAAGA 

   mung bean (Vigna radiate) mitochondrion HM367685.1  (199882) ATTTAGATCTGACAAGTCATTGATCTCA-AGTGG---ATCTGTATCTACACATTTTC----C-ATATTCATCCAT--TAAGGGT---ATCC---TCTTGG 

  adzuki bean (V. angularis) mitochondrion AP012599.1  (204219) TTCCTGTTGGTGGTTGTGAAAGTTCAGA-TTTCG---AGCTTAAACAGCGGAGAAGC----GGATAACCTTCTATTTTTTGGGG---AGTCTT-TCAGGA 

     broad bean (Vicia faba) mitochondrion KC189947.1  (340569) TTATTCCTCTATCAATTCAAGCAGCAAATCCTTCTCACGAACTAGAGATTTAGCAATCAACTGAGTGGCTTTCGCTCCTTGGTCTATTGTCTATCGACGC 

   wheat (Triticum aestivum) mitochondrion AP008982.1  (228332) TTCCATGAGGTCGAGGAAAGGTTGAAACCATTT---TAGAGCTAGGCGGGGTCTCTC----AGATGCAGACTAACCCATTTCGACGTGAAGCATCGCATC 

      carrot (Daucus carota) mitochondrion JQ248574.1  (164355) CCGCTGGAGCACAGCTATACTTTCATCG-CTTTCACTAGAACCAGAGTCATAGGGGCACTTTTTTTGCCTTCCTT--AATAAGTCTAAGTCCAGGGATGC 

     apple (Malus domestica) mitochondrion FR714868.1  (207865) TTGGTTTGACTTTCTTTCAGTTAGTTTA-GTACGA-GATCGCTTCACACCTCGCG-G----TGCTTACACCTCTCGCCTATCGA---AGTTCTGTTCTAA 

      papaya (Carica papaya) mitochondrion EU431224.1  (229215) TTGTATGTGCTTTAGCCCTGATTGCTAA-ATTTGT-TACAGAAAGAGAAAGAGATTCGTCTTGCTTATGTGCTTGCTCATTGGATTGAGTGTGTGGTAGA 

     watermelon (C. lanatus) mitochondrion GQ856147.1  (198037) TAGCTTTTGCTATGTTGGAAGGAGCCAA-CTCAGA-AATGGTAAGCCAAGGGGCT-C----TAATAATACAAATCCGCTTATGT---ACTC---TTCGGA 

  cannabis (Cannabis sativa) mitochondrion KU310670.1  (214246) ---CTCGAGCTTCGGATCAATGTCCCCA-GAAGCA-AGGAGTACGCCCGCGTGTTTCAA--CGAGAACACCGAAAAAACCTAATTCAGCTCCACGTAAGA 
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                                                                                       TCTGATAGATAGTGGCAAACATTAG             CAAGATATAGAAGACTATT-AGCCCG           AT 

       soybean (Glycine max) mitochondrion JX463295.1  (205568) TAAATTTG-----------CTATTCTGATAGATAGTGGCAAACATTAGATTGTT-GTATCCCAAGATATAGAAGACTATT-AGCCCGAAAATTAGATTAT 

       soybean (Glycine max) mitochondrion NC_020455.1 (205568) TAAATTTG-----------CTATTCTGATAGATAGTGGCAAACATTAGATTGTT-GTATCCCAAGATATAGAAGACTATT-AGCCCGAAAATTAGATTAT 

   mung bean (Vigna radiate) mitochondrion HM367685.1  (199965) TGTTACCT-----------ATAGTTCTAA-G--AGTGGTTGTACTCTCTATCTT-TTTAACCACAAGTTCTTTCCAAT------CGGTTCGAAAAGGATA 

  adzuki bean (V. angularis) mitochondrion AP012599.1  (204307) T------------------CGATTCAAAAGGCCAGTGAAAGTACGCGGACGGAT-AAATCCAACAAAACCACACCGTA-----CCGGGCCAGTAGACCTT 

     broad bean (Vicia faba) mitochondrion KC189947.1  (340669) CCTTTTTT-----------CTTTATTTTTTGTTCATCCTTTGACTCAGCAAGGGAACGGAAAGCAATTCAATGGCAACTTGAAGCAGAATGTCCGTCTTT 

   wheat (Triticum aestivum) mitochondrion AP008982.1  (228425) GGCTTGTGATCCTA--AATCTAGTGATTGAT-TATTGACTTGTCAAGGGCAGGTTGGTGTCTTAATGTGGAGGAATTCCGTACCTAAGATAAGAAGTTTC 

      carrot (Daucus carota) mitochondrion JQ248574.1  (164452) CCCCTATG----------TTTTTTCGTGGAGCGCATAATTTTCCTTAATCGGCGAGAGTATATACATTTCACTGGCAAG--AGCATGATTGAGGGCTTTC 

     apple (Malus domestica) mitochondrion FR714868.1  (207955) AACCTCTT-----------CCGAGAACTTGTATAGAGAAGGATTTCCCGCAGAG---CTGCAGTTCTTCCATACCAACTT-AGCTGCCCGGCGCTGCTAT 

      papaya (Carica papaya) mitochondrion EU431224.1  (229313) GACTTTTGACCGAACTGCTCTTTGCTTCACCAAATATGCTGTTCTCTTCTATTTATTATAGAATCATTTTTAAGTCACTT-CGTTAGTGTTCCGGGAAAG 

     watermelon (C. lanatus) mitochondrion GQ856147.1  (198124) GGCTTGTG-----------CGTCCCGACAGGAAAAAGAATTTCTTACTACTGTTTGCCTTGTGCATGACAATACACAA----GCAAGACTGTTCGTCTAG 

  cannabis (Cannabis sativa) mitochondrion KU310670.1  (214339) TAGCCAAA--------GTACGGTTGAGCAATCGACATGATATATTTGCTCACAT-TCCGGGCGAAGGTCATAATTCGCAG-GAACATTCTATGGTGTTAA 
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                                                                GAATAGATGGAATAGCAGCAA                 TGCGTGGA-ACTCAATCTCAT                                          

       soybean (Glycine max) mitochondrion JX463295.1  (205655) GAATAGATGGAATAGCAGCAAAAAGCATCTTTCTAGCTTGCGTGGA-ACTCAATCTCATTTAGTTAGAAAGGTTCTATCTA--TCTTTCAGCAACTG-AA 

       soybean (Glycine max) mitochondrion NC_020455.1 (205655) GAATAGATGGAATAGCAGCAAAAAGCATCTTTCTAGCTTGCGTGGA-ACTCAATCTCATTTAGTTAGAAAGGTTCTATCTA--TCTTTCAGCAACTG-AA 

   mung bean (Vigna radiate) mitochondrion HM367685.1  (200044) AGTTACATTCTCTATCACACTTCTGGATGGGTCGGCGTACTGC----TCTTTATACCATTCTGGAGTTAT----AACACT---TCTACCCGCTCCCT-TG 

  adzuki bean (V. angularis) mitochondrion AP012599.1  (204383) CTTTCTCTTCTCTTAAAGGCTGTCTCCTGCCCCCAACTAGCGAGCG-GCTATAACCGAT---GGGCGCATGGCGACCACTAC-TCTACCCGAAAACT-AG 

     broad bean (Vicia faba) mitochondrion KC189947.1  (340758) CTTTATGCTATGTAAATTAA-AGAATCTCTGGCCTCCTGGCAAAGACCCTTCCTCGAAAAATCTTTTATCT--ATTCTCT---TCGACCCCCACTTTTTA 

   wheat (Triticum aestivum) mitochondrion AP008982.1  (228522) ATTTCATGCCTACCGTAGTCCCTATTTTATTGGGCATAGTCCCCCTTACCTACTCCCGAGA--GTAGAAAATCAACATTTATGTCGTTCTTAATAAGAAA 

      carrot (Daucus carota) mitochondrion JQ248574.1  (164540) TACTGTGGTCTCTAACTCTTTAATTGGTCATTGGCTCTACCTAG---ACTAGATGAGATGCCGGTGCCATTAAACTAGCTGCCAGAACGAGTTCAAGAGA 

     apple (Malus domestica) mitochondrion FR714868.1  (208040) TGGCATAACAACCGGTACACCATAGGTTGGCCCAACCCAGTCC-------TC-TCGTACTAGGGTTGGCTC---CTCGCAGT-TCTCCCTTTAACACCAA 

      papaya (Carica papaya) mitochondrion EU431224.1  (229412) CAAAAGATTGAACAAAAG---ATTGACTATATTAAACAAGCAAGCA-CGAAAATCAAAGCT-GTTCTTTTTA-TATAAGTAA-CGGCCCAGTACATTGAA 

     watermelon (C. lanatus) mitochondrion GQ856147.1  (198209) TGGTATCCTGTATCTTA---TATAAGATCTGTGTCCTTACCCT----A-TGCATGGTATTTCGTTAGTGA---AAGATCTAT-TCTAGCCGTTCTTGCTA 

  cannabis (Cannabis sativa) mitochondrion KU310670.1  (214429) TAAGAGGAGGTAGAGTGAAAGATTTGCCAGGTGTGAAATCCCATTGTATTCGAGGAGTCAAAGATTTGCTGGGAATTCCGGATCGAAGAAGAGGCAG--A 

 


