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 SUPPLEMENTAL MATERIAL 
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  Figure S1. Sequencing of yeast HO DSB joints.  WT, scc2-defi cient ( scc2-4 ), or lig4-deleted  (lig4 � )  cells were arrested in G1. A site-specifi c DSB was 

induced at restrictive temperature. Surviving cells forming single colonies were picked and allowed to propagate to get suffi cient amounts of cells for 

preparation of genomic DNA. A 600-bp region encompassing the site-specifi c HO DSB was subsequently PCR amplifi ed and sequenced. The sequences 

were then aligned to the germline MAT �  sequence. Six representative sequences are shown for each strain. A summary of sequenced clones is shown in 

the table.  � ACA or  � A, deletion of ACA or A nucleotide(s) at the break site; +CA and +ACA, insertion of CA or ACA nucleotides at the break site.   



 1 

    
                  273 
      ▼ 

S GCTGAGCTGAGCTGAGCTGGGCTAAGTTGCACCAGGTGAGCTGAGCTGAGC 

            

P1-2a GCTGAGCTGAGCTGAGCTGGGCTAATTGGGCTGAGCTAGGCTGAGCTGGGG 

                         

Sa1 CTGGGCTGAGCTGGGCTGAGCTGGGGTGGGCTGAGCTAGGCTGAGCTGGGG 

                       ▲        1 bp insertion 

                              2072            (1/2bp) OL 
 

                                                                                 322 
          ▼ 

S CTGAGCTGGGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGC 

      

P1-2b CTGAGCTGGGCTTGGCTGCACTAAGCTGGACTGAGCTGGACTGGCCTGGGC 

     

Sa2 CTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGAGCTGGACTGGCCTGGGC 

                ▲                   6 bp OL 

                           2551             (15/16 bp) OL 
 

                             327 
     ▼ 

S CTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAG 

           

P1-3 CTTGGCTGCACTAAGCTGGGCTGAACTGGGCTGGGCTGGGCGGGATGGGC 

        

Sa1 CTGGGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCGGGATGGGC 

                     ▲             1 Insertion 

                             2517             (6/7 bp) OL 
 

              303 
          ▼ 

S GTTGCACCAGGTGAGCTGAGCTGAGCTGGGCTTGGCTGCACTAACTGGGC 

           

P1-4 GTTGCACCAGGTGAGCTGAGCTGAGCTGGACTGGCCTGGGCTGAGCTGGG 

               

Sa1 TTGGGCTGGACTGGGCGGGACTGAGCTGGACTGGCCTGGGCTGAGCTGGG 

        ▲                      9 bp OL 

                        2462               (11/12 bp) OL 
 

        207 
       ▼ 

S GACCTAGACTAAACAAGGCTGAACTGGGCTGAGCTGAGCTGAACTGGGCT 

      

P1-6a GACCTAGACTAAACAAGGCTGAACTGAGCTGGGCTGACCTGTACTGGGCT 

          

Sa2 GAGCTGGACTGACCTGGGCTAAGCTGAGCTGGGCTGACCTGTACTGGGCT 

                ▲                   3 bp OL 

                           2334               (7/8 bp) OL 

 

               257 
          ▼ 

S GCTGAGTTGAACTGGGTTGAGCTGAGCTGAGCTGAGCTGGGCTAAGTTGC 

        

P1-6b GCTGAGTTGAACTGGGTTGAGCTGAGCTGGGCTGGGCTGGACCGAGCTGG 

           

Sa2 GGTGGGCTGGGCTGAGCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGG 

        ▲                      9 bp OL 

                        2527                (13/14 bp) OL 

 
                                 442 
          ▼ 

S CTGAGCTAGGCTGGGCTGGGCTGAGCTGGGCTGAGCTGGGCTGAGCTGGG 

        

P1-7 CTGAGCTAGGCTGGGTTCGGCTGAGCTGGACTGGCCTGGGCTGGGCTGGG 

      

Sa1 CTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGG 

        ▲                     9 bp OL 

                        2502               (12/13 bp) OL 
 

 

 

 

              366 
          ▼ 

S GCTGGGCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCTGGGCTGG 

           

P1-8 GCTGGGCTGAGCTGAGCTGGGCTGGGCTGGGCTGGGCGGGATGGGCTGAG 

      

Sa1 GCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCGGGATGGGCTGAG 

           ▲                     8 bp OL 

                         2517               (15/16 bp) OL 
 

                334 
          ▼ 

S TGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGCTGGGCTGAGCTGAGCTGG 

            

P1-9 TGGCTGCACTAAGCTGGGCTGAGCTGGGCTGGATGAGCTGAGGTGGCTGCT 

         

Sa2 GAGCTGGACTGGCCTGGGCTGGGCTGGGCTGGATGAGCTGAGGTGGCTGCT 

             ▲                     7 bp OL 

                          2582               (15/16 bp) OL 
 

     238 

      ▼ 

S GCTGAGCTGAACTGGGCTGAGTTGAACTGGGTTGAGCTGAGCTGAGCTGAG 

          

P1-10 GCTGAGCTGAACTGGGCTGAGTTGAGCTGGACTGAGCTGGACTGGCCTGGG 

           

Sa1 ACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGG 

                     ▲                 0 bp OL 

                             2496             (4/5 bp) OL 
 

                        334 
         ▼ 

S GGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTG 

      

P1-11 GGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCTGAGCTGGGCAGGGCTG 

            

Sa2 AGCTGCCCTGGGGTGGGCTGGGCTGAGCTGGGCTGAGCTGGGCTGGGCTG 

                          ▲                         17 bp OL 

                    2512                    (18/19 bp) OL 
 

                                  238 
       ▼ 

S AGCTGAGCTGAACTGGGCTGAGTTGAACTGGGTTGAGCTGAGCTGAGCTG 

        

P1-12 AGCTGAGCTGAACTGGGCTGAGTTGAGCTGAGTTGTACTGAGCTGGACTG 

         

Sa2 GGCTGGGTTGGACTGGGCTGGGCTGAGCTGAGCTGTACTGAGCTGGACTG 

               ▲                    3 bp OL 

                           2502               (6/7 bp) OL 

 

                                                                                            384 
          ▼ 

S GAGCTGGGCTGGGCTGAGCTGGGCTGGGCTGGGCTGGGCTGAGCGGGTCTG 

              

P1-13 GAGTTGGGCTGGGCTGAGCTGGGCTGGGCTGGGCGGGATGGGCTGAGGTGG 

         

Sa1 GGACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCGGGATGGGCTGAGGTGG 

                 ▲                       16bp OL 

                      2517                   (18/19 bp) OL 
 

          228 
        ▼ 

S GAACTGGGCTGAGCTGAGCTGAACTGGGCTGAGTTGAACTGGGTTGAGCT 

             

P1-14 GAACTGGGCTGAGCTGAGCTGAACTGGCCTGGGCTGGGCTGGGCGGGATG 

       

Sa1 GGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCGGGATG 

             ▲                    5 bp OL 

                          2511              (13/14 bp) OL 
 

 

 

NIPBL



 2 

 

               184 
     ▼ 

S TGGGCAAAACTGACCTAAGCTGACCTAGACTAAACAAGGCTGAACTGGGC 

                         

P1-15 TGGGCATAACTGACCTAAGCTGACAGGCTGAGCTGAGCTGGGTTTGGTTG 

                      

Sa1 GGGTGGGCTGAGCTGGGCTGAGCTAGGCTGAGCTGAGCTGGGTTTGGTTG 

                  ▲                  0 bp OL 

                            2117             (0/1 bp) OL 

                   
                      252 
          ▼ 

S ACTGGGCTGAGTTGAACTGGGTTGAGCTGAGCTGAGCTGAGCTGGGCTAAG 

         

P1-16 ACTGGGCTGAGTTGAACTGGGTTGAGCTGGACTGGCCTGGGCTGGGCTGGG 

          

Sa1 GCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGG 

             ▲                    7 bp OL 

                          2503                 (7/8 bp) OL 

 
                   326 
       ▼ 

S GAGCTGGGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGA 

       

P2-2a GAGCTGGGCTTGGCTGCACTAAGCTGGGCTGGGCTGGACTGAGCTGGACTGG 

        

Sa1 GAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGG 

           ▲                     10 bp OL 

                         2485                 (15/16 bp) OL 
 

                     271 
        ▼ 

S CTGGGTTGAGCTGAGCTGAGCTGAGCTGGGCTAAGTTGCACCAGGTGAGCTG 

         

P2-2as CTGGGTTGAGCTGAGCTGAGCTGAGCTGGGCTGGGCTGAGCTGGACTGAGCT 

    

Sa2 CTGGGCTGAGCTGAGCTGGGCTGAGCTGGGCTGGGCTGAGCTGGACTGAGCT 

      ▲                       13 bp OL 

                       2113                  (25/26 bp) OL 
 

                                           296 
      ▼ 

S GGGCTAAGTTGCACCAGGTGAGCTGAGCTGAGCTGGGCTTGGCTGCACTAA 

               

P2-2b GGGCTAAGTTGCACCAGGTGAGCTGAGCTGGGCTGGGCTGGACTGAGCTGG 

                 

Sa1 GACTGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGG 

           ▲                     9 bp OL 

                         2481                (18/19 bp) OL 

 

               332 
          ▼ 

S CTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAG 

      

P2-3b CTTGGCTGCACTAAGCTGGGCTGAGCTGGACTGGCCTGGGCTGAGCTGGG 

         

Sa1 TTGGGCTGGACTGGGCGGGACTGAGCTGGACTGGCCTGGGCTGAGCTGGG 

                     ▲                      9 bp OL 

                        2462               (11/12 bp) OL 
 

                372 
      ▼ 

S GCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCTGGGCTGGGCTGAG 

       

P2-4b GCTGAGCTGAGCTGGGCTGGGCTGAGCTGGACCGGCCTGGGCTGAGCTGGG 

          

Sa1 CTTGGGCTGGACTGGGCGGGACTGAGCTGGACTGGCCTGGGCTGAGCTGGG 

           ▲                    9 bp OL 

                         2462             (11/12 bp) OL 

 

 

 

 

                756 
      ▼ 

S AGCTGGGCTGAGCTGAGCTAGGCTGGGCTGAGCGGGGCTGAGCTGAGCTAG 

          

P2-5a AGCGGGGCTGAGCTGAGCTGGGCTGGGCTGGGCTGGACTGAGCTGGACTGG 

        

Sa1 AGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGG 

           ▲                    9 bp OL 

                         2486             (13/14 bp) OL 

or 

                                                         745 
          ▼ 

S AGCTGGGCTGAGCTGAGCTAGGCTGGGCTGAGCGGGGCTGAGCTGAGCTAG 

          

P2-5a AGCGGGGCTGAGCTGAGCTGGGCTGGGCTGGGCTGGACTGAGCTGGACTGG 

        

Sa1 AGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGG 

            ▲                         3 bp OL 

                    2481                  (13/14 bp) OL 

                                      
                                                                              213 
         ▼ 

S TAGACTAAACAAGGCTGAACTGGGCTGAGCTGAGCTGAACTGGGCTGAGTT 

       

P2-6b TAGACTAAACAAGGCTGAACTGGGCTGACCTGTGCTGAGCTGGGCTGGGCT 

             

Sa1 TGACCTGAGCTGTACTGAGCTGGTCTGACCTGTGCTGAGCTGGGCTGGGCT 

                  ▲                  4 bp OL 

                            1739             (8/9 bp) OL 

 

                342 
      ▼ 

S ACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGC 

       

P2-7a ACTAAGCTGGGCTGAGCTGGGCAGGGCTGGACTGAGCTGGACTGAGCTGGAC 

     

Sa2 GCTGAGCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGAGCTGGAC 

               ▲                   7 bp OL 

                           2540            (25/26 bp) OL 

 

                       351 
         ▼ 

S CTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGCTGAGC 

    

P2-8 CTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGGGCTGGGCTGGACTGAGC 

       

Sa1 CGGGACTGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGC 

         ▲                    13 bp OL 

                        2477               (23/24 bp) OL 

 

                362 
      ▼ 

S GCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCTGG 

     

P2-9a GCAGGGCTGGGCTGAGCTGAGCTGGGCTGGACTGAGCTGGACTGGCCTGG 

      

Sa1 ACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGG 

           ▲                   10 bp OL 

                         2492             (23/24 bp) OL 

 

                344 
      ▼ 

S CTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGC 

              

P2-10a CTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCGGGATGGGCTGAGGTGGCTG 

       

Sa1 CTGAGCTGGACTGGCCTGGGCTGGGCTGGGCGGGATGGGCTGAGGTGGCTG 

           ▲                     9 bp OL 

                         2524               (15/16 bp) OL 
 

 

 



 3 

 

                     271 
        ▼ 

S CTGGGTTGAGCTGAGCTGAGCTGAGCTGGGCTAAGTTGCACCAGGTGAGC 

            

P2-11a CTGGGTTGAGCTGAGCTGAGCTGAGCTGGGCTGGGCTGGACTGAGCTGGA 

         

Sa1 CTGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGA 

      ▲                     13 bp OL 

                       2481                 (16/17 bp) OL 
 

                372 
      ▼ 

S GCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCTGGGCTGGGCTGA 

      

P2-12a GCTGAGTTGAGCTGGGCTGGGCTGAGCTGGACTGGCCTGGGCTGGGCTGG 

     

Sa1 GCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGG 

           ▲                    9 bp OL 

                         2502             (19/20 bp) OL 

 

                   346 
       ▼ 

S AAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGCT 

      

P2-14a AAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGGACTGAGCTGGACTGGCCT 

         

Sa1 GGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCT 

        ▲                   11 bp OL 

                        2489             (13/14 bp) OL 
 

              603 
          ▼ 

S TGGGCTGAGCTGGGCTAGGCTGGGCTGAGCTGGGCTGAGCTAGGCTGGGC 

                 

P3-2a TGGGCTGAGCTGGGCTAGGCTGGGCTGAGGTGGCTGCTAATGTGGGAAAG 

               

Sa1 CTGGGCTGGGCTGGGCGGGATGGGCTGAGGTGGCTGCTAATGTGGGAAAG 

        ▲                     9 bp OL 

                        2537               (12/13 bp) OL 
 

          397 
        ▼ 

S GGGCTGGGCTGGGCTGGGCTGAGCGGGTCTGAGCGGGGCTGAGCTGAGCT 

                   

P3-4a GGGCTGGGCTGGGCTGGGCTGAGCGGGATGGGCTGAGGTGGCTGCTAATG 

     

Sa1 GGACTGGCCTGGGCTGGGCTGGGCGGGATGGGCTGAGGTGGCTGCTAATG 

             ▲                     5 bp OL 

2531              (18/19 bp) OL 

 

                  306 
       ▼ 

S TTGCACCAGGTGAGCTGAGCTGAGCTGGGCTTGGCTGCACTAACTGGGCT 

          

P3-4b TTGCACCAGGTGAGCTGAGCTGAGCTGGGCTGGGCTGGACTGAGCTGGAC 

              

Sa1 TGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGAC 

                ▲                       13 bp OL 

                      2481                  (18/19 bp) OL 
 

                                 382 
             ▼ 

S GAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCTGGGCTGGGCTGAGCG 

      

P3-5a GAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACT 

     

Sa1 GAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACT 

                  ▲                            24 bp OL 

                 2477                       (28/29 bp) OL 
 

 

 

 

          244 
        ▼ 

S AGCTGAACTGGGCTGAGTTGAACTGGGTTGAGCTGAGCTGAGCTGAGCTG 

        

P3-8a AGCTGAACTGGGCTGAGTTGAACTGGGCTGAGGTGGGCTGGGCTGGACTG 

           

Sa2 CCCTGGGGTGGGCTGGGCTGAGCTGGGCTGAGCTGGGCTGGGCTGGACTG 

             ▲                     5 bp OL 

2523               (9/10 bp) OL 

 
               249 
     ▼ 

S TGGGCTGAGTTGAACTGGGTTGAGCTGAGCTGAGCTGAGCTGGGCTAAGT 

               

P3-8b TGGGCTGAGTTGAACTGGGCTGAGGTGGGCTGGGCTGGATGAGCTGAGGT 

       

Sa2 TGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCTGGATGAGCTGAGGT 

                     ▲          1 bp Insertion 

       2579            (2/3 bp) OL 
                           

                    232 
       ▼ 

S GGGCTGAGCTGAGCTGAACTGGGCTGAGTTGAACTGGGTTGAGCTGAGCT 

               

P3-10a GGGCTGAGCTGAGCTGGACTGAGCTGGCCTGGGCTGGGCTGGGCTGGATG 

         

Sa2 GGACTGAGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCTGGATG 

                ▲                   3 bp OL 

     2568               (3/4 bp) OL 
 

       309 
       ▼ 

S GGTGAGCTGAGCTGAGCTGGGCTTGGCTGCACTAACTGGGCTGAGCTGGG 

                       

P3-11 GGTGAGCTGAGCTGAGCTGGGCTTGGACTAGGCTGGGCTGAGCTGGACTG 

                   

Sa1 GGCTGACCTGTGCTGGGCTGGGCTGGACTAGGCTGGGCTGAGCTGGACTG 

               ▲                   3 bp OL 

1924               (3/4 bp) OL 
 

                   434 
       ▼ 

S CGGGGCTGAGCTGAGCTAGGCTGGGCTGGGCTGAGCTGGGCTGAGCTGGG 

              

P3-13 CGGGGCTGAGCTGAGCTAGGCTGGGCTGGGCGGGATGGGCTGAGGTGGCT 

         

Sa1 CTGAGCTGGACTGGCCTGGGCTGGGCTGGGCGGGATGGGCTGAGGTGGCT 

                 ▲                       13 bp OL 

2520                  (15/16 bp) OL 

                              

     327 

      ▼ 

S GCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGA 

                

P3-15 GCTTGGCTGCACTAAGCTGGGCTGACCTGGAGCTGAGCTGGGCTGGGTGA 

            

Sa2 ACTGAGCTGGACTGAGCTGGACTGGCCTGG GCTGGGCTGGGCTGGATGA 

                     ▲                 0 bp OL 

       2572             (4/5 bp) OL 
                

          291 
             ▼ 

S CTGGGCTAAGTTGCACCAGGTGAGCTGAGCTGAGCTAGGGCTTGGCTGCA 

                

P3-18 CTGGGCTAAGTTGCACCAGTTGAGCTGGGCTGAGCTGAGCTGAGCTGTAC 

                   

Sa2 TGGACTGGGCTGGGCTGGGCTGGGCTGGGCTGAGCTGAGCTGAGCTGTAC 

                ▲                   4 bp OL 

     2259             (13/14 bp) OL 
 

 

 



 4 

 

             
          639 
        ▼ 

S GCTAGGCTGGGCTGGGCTGGGCTGAGCTGGGCTGAGCTGGGCTGAGCTGA 

                    

P3-R2 GCTAGGCTGGGCTGGGCTGGGCTGAGCCTGGGCTGAGCTGGGCTGGGCTG 

                  

Sa1 GACTGGGCGGGACTGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTG 

                     ▲                2 bp OL 

                             2475           (2/3 bp) OL 
                

     372 

      ▼ 

  S GCTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCTGGGCTGGGCTGAGCGGG 

     

P3-R3 GCTGAGCTGGGCTGGGCTGAGCTGGCCTGGCCTGGGCTGGGCTGAGCTGT 

         

Sa1 GCTGGGCTGGGCTGAGCTGTACTAAGCTGGCCTGGGCTGGGCTGAGCTGT 

                       ▲        1 bp Insertion 

                              2334          (4/5 bp) OL 

 
                167 
            ▼ 

S TTTCAGAAATGGACTCAGATGGGCAAAACTGACCTAAGCTGACCTAGACT 

                       

P3-R4 TTTCAGAAATGGACTCAGATGGGCAACTGAGCTGGCCTGGGCTGGGTTGA 

                       

Sa1 AGCTGGCCTGGGCTGGCTGAGCTGTACTGAGCTGGCCTGGGCTGGGTTGA 

                    ▲                  1 bp OL 

                             2357             (1/2 bp) OL 
 

               404 
          ▼ 

S GGGCTGGGCTGGGCTGAGCGGGTCTGAGCGGGGCTGAGCTGAGCTAGGCT 

       

P3-R5 GGGCTGGGCTGGGCTGAGCGGGTCTGAGCTGGGCTGGGCTGAGCTGTACT 

                  

Sa1 TGTACTGAGCTGGCCTGGGCGAGCTGAGCTGGGCTGGGCTGAGCTGTACT 

                ▲                     6 bp OL 

                           2304               (12/13 bp) OL 
 

          342 
        ▼ 

S AAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGCT 

      

P3-R6b AAGCTGGGCTGAGCTGGGCAGGGCTGGACTGAGCTGGACTGGCCTGGGCT 

           

Sa1 AGGATGACTTGGGCTGGACTGGGCGGGACTGAGCTGGACTGGCCTGGGCT 

                     ▲                 2 bp OL 

                             2459           (10/11 bp) OL 
 

                327 
      ▼ 

S GCTGGGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGA 

        

P3-R6a GCTGGGCTTGGCTGGACTAAGCTGGGCTGACCTGGGCTGGGATGGGATGG 

                

Sa1 ACCTGGGCTGAGCTGGACTAACTGGGCTGACCTGGGCTGGGATGGGATGG 

           ▲                     9 bp OL 

                         2402               (15/16 bp) OL 
 

                372 
      ▼ 

S GCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCTGGGCTGGGCTGA 

    

P3-R7 GCTGAGCTGAGCTGGGCTGGGCTGAGCTGGACTGGCCTGGGCTGGGCTGG 

    

Sa1 GCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGG 

           ▲                     9 bp OL 

                         2502               (19/20 bp) OL 
 

 

 

 

        343 
       ▼ 

S GCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGCTGA 

                   

P3-R9 GCTGGGCTGAGCTGGGCAGGGCTGGGGTGGCTGCTAATGTGGGAAAGAGG 

              

Sa1 GGCTGGGCTGGGCGGGATGGGCTGAGGTGGCTGCTAATGTGGGAAAGAGG 

                     ▲                 1 bp OL 

                             2545             (7/8 bp) OL 
 

                428 
      ▼ 

S TGAGCGGGGCTGAGCTGAGCTAGGCTGGGCTGGGCTGAGCTGGGCTGAGC 

         

P3-R10 TGAGCGGGGCTGAGCTGAGCTAGGCTGGGATGAGCTGTACTGAGCTGCCC 

       

Sa2 TGAGCTGAGCTGGGCTGGGCTGGGCTGGGATGAGCTGTACTGAGCTGCCC 

              ▲                    7 bp OL 

                          2476              (10/11 bp) OL 
 

                       342 
         ▼ 

S TAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGC 

      

P6-1 TAAGCTGGGCTGAGCTGGGCAGGGCTGGACTGAGCTGGACTGGCCTGGGC 

      

Sa1 TGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGC 

           ▲                     7 bp OL 

                         2494               (23/24 bp) OL 
                

                                                                              346 
         ▼ 

S CTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGCTGAG 

             

P6-2 CTGGGCTGAGCTGGGCAGGGCTGGGCTGGGCTGGGCTGGATGAGCTGAGG 

      

Sa2 CTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCTGGATGAGCTGAGG 

         ▲                     8 bp OL 

                        2573               (12/13 bp) OL 
                

                                    1217 
              ▼ 

S CTGAGCTAACCAGGGCTGGGCTGAGCTGGGCTGAGCTGAGCTGAGCTGAA 

     

P6-3 CTGAGCTAACCAGGGCTGGGCTGAGCTGGGCTGAGCTGGGCTGGGCTGGA 

          

Sa2 CTGCCCTGGGGTGGGCTGGGCTGAGCTGGGCTGAGCTGGGCTGGGCTGGA 

                  ▲                           26 bp OL 

                 2510                      (30/31 bp) OL 
 

        101 
       ▼ 

S TGGCTTTAGCTGAGACAAGCAGGTCTGGTGGGCTGACCATTTCTGGCCAT 

                       

P6-4 TGGCTTTAGCTGAGACAAACAGGTCTAGGCTGGGCGGAGCTGAGCTGGGT 

              

Sa1 TGTGTTGAGCTGGGCTAGGCTAAGCTAGGCTGGGCGGAGCTGAGCTGGGT 

                  ▲                 2 bp OL 

                            2181             (3/4 bp) OL 
 

          217 
        ▼ 

S TAAACAAGGCTGAACTGGGCTGAGCTGAGCTGAACTGGGCTGAGTTGAAC 

           

P6-5 TAAACAAGGCTGAACTGGGCTGAGCTGGACTGGGCTGGACTGGGCTGGGC 

            

Sa1 TGGGTTGGGCTGAGCTGAACTGGGCTGGACTGGGCTGGACTGGGCTGGGC 

               ▲                   4 bp OL 

                           2224               (7/8 bp) OL 
 

 



 5 

 

              176 
          ▼ 

S AAATGGACTCAGATGGGCAAAACTGACCTAAGCTGACCTAGACTAAACAA 

              

P6-6 AAATGGACTCAGATGGGCAAAACTGACCTGGGCTAAGCTGAGCTGGGCTG 

              

Sa2 AGCTGAGCTGTACTGAGCTGGACTGACCTGGGCTAAGCTGAGCTGGGCTG 

           ▲                     8 bp OL 

                         2318                 (8/8 bp) OL 
 

       217 
       ▼ 

S AAACAAGGCTGAACTGGGCTGAGCTGAGCTGAACTGGGCTGAGTTGAACT 

       

P6-7 AAACAAGGCTGAACTGGGCTGAGCTGGGCTGAGCTGGGCTGGGCTGGACT 

            

Sa1 GGGCGGGACTGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACT 

                ▲                   3 bp OL 

                           2479               (8/9 bp) OL 
 

               326 
          ▼ 

S GCTGGGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGA 

           

P6-8 GCTGGGCTTGGCTGCACTAAGCTGGGCTGGGCTGGGCGGGATGGGCTGAG 

         

Sa1 GCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCGGGATGGGCTGAG 

           ▲                     8 bp OL 

                         2517               (15/16 bp) OL 
 

                     217 
       ▼ 

S AAACAAGGCTGAACTGGGCTGAGCTGAGCTGAACTGGGCTGAGTTGAACT 

            

P6-9 AAACAAGGCTGAACTGGGCTGAGCTGGGCCAGGCTGAGCTGGGCTGGGCT 

           

Sa1 GAGCTGAGCTGTACTGAGCTGGCCTGGGCCAGGCTGAGCTGGGCTGGGCT 

                ▲                 3 bp OL 

                           2295             (5/6 bp) OL 
 

               333 
          ▼ 

S CTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAG 

       

P6-10 CTTGGCTGCACTAAGCTGGGCTGAGCTGGACTGGCCTGGGCTGGGCTGGG 

         

Sa1 CTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGG 

        ▲                      9 bp OL 

                        2502                (14/15 bp) OL 

 

         2377 
        ▼ 

S CTGAGCCGGACTGGGCTGGGCTGGGCTCAGCTGAGCTGAGCTGAACTGGG 

             

P6-12a CTGAGCCAGACTGGCCTGGGCTGGGCTGGGCTGGACTGGGCGGGATGGGC 

          

Sa1 CTGGGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCGGGATGGGC 

                    ▲                 2 bp OL 

                             2517            (6/7 bp) OL 
 

          191 
        ▼ 

S CAAAACTGACCTAAGCTGACCTAGACTAAACAAGGCTGAACTGGGCTGAG 

            

P6-12b CAAAACTGACCTAAGGTGACCTAGACTGAGCTGAGCTGGACTGACCTGGG 

                 

Sg3 GCTGACCTGGGTGAGCTTAAGTGGACTGAGCTGAGCTGGACTGACCTGGG 

                ▲                   4 bp OL 

                           1861               (5/6 bp) OL 
 

 

 

 

     336 

      ▼ 

S CACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTG 

                       

P6-13 CACTAAGCTGGGCTGAGCTGGGCAGCTGAGATGTACTGAGCTGGCCTGGG 

                      

Sa1 GCTGTACTAAGCTGGCCTGGGCTGGCTGAGCTGTACTGAGCTGGCCTGGG 

                  ▲                 1 bp OL 

                            2502             (1/1 bp) OL 

 
              186 
          ▼ 

S AGATGGGCAAAACTGACCTAAGCTGACCTAGACTAAACAAGGCTGAACTG 

               

P6-14b AGATGGGCAAAACTGACCTAAGCTGACCTGGGTGAGCTTAAGTGGACTGA 

           

Sa1 GGCTGGGCTGAGCTGGACGGAGCTGACCTGGGTGAGCTTAAGTGGACTGA 

        ▲                      9 bp OL 

                       1837                 (10/11 bp) OL 

 
                                                              242 
        ▼ 

S TGAGCTGAACTGGGCTGAGTTGAACTGGGTTGAGCTGAGCTGAGCTGAGC 

          

P6-14a TGAGCTGAACTGGGCTGAGTTGAACTGAGCTGGACTGGCCTGGGCTGGGC 

       

Sa1 TGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGCTGGGC 

               ▲                   4 bp OL 

                           2501               (6/7 bp) OL 
 

                362 
      ▼ 

S GCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCTGG 

     

P6-15 GCAGGGCTGGGCTGAGCTGAGCTGGGCTGGACTGAGCTGGACTGGCCTGG 

      

Sa1 ACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGG 

         ▲                    10 bp OL 

                        2491               (23/24 bp) OL 
 

                                                                              271 
         ▼ 

S GTTGAGCTGAGCTGAGCTGAGCTGGGCTAAGTTGCACCAGGTGAGCTGAG 

           

P6-17 GTTGAGCTGAGCTGAGCTGAGCTGGGCTGGGCTGGGCGGGATGGGCTGAG 

         

Sa1 GCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCGGGATGGGCTGAG 

           ▲                   7 bp OL 

                         2517               (7/7 bp) OL 

 

                               337 

       ▼ 

S CACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTG 

    

P6-18 CACTAAGCTGGGCTGAGCTGGGCAGGCCTGGGCTGAGCTGGGCTGGGCTG 

         

Sa1 GACTGGGCGGGACTGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTG 

                  ▲                 2 bp OL 

                            2474          (15/16 bp) OL 
 

                                 165 

                                   ▼ 

S   CCAGCTTTCAGAAATGGACTCAGATGGGCAAAACTGACCTAAGCTGACCT 

                    

P8-2    CCAGCTTTCAGAAATGGACTCAGATGGGCTGGACTGGGCGGGACTGAGCT 

                      

S1   GGATGGGATGGGCTAGGATGACTTGGGCTGGACTGGGCGGGACTGAGCT 
                                                          ▲                  5 bp OL 

                           2443             (5/5 bp) OL 

 

 

 



 6 

 

 

                            331 

      ▼ 

S TGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAGCT 

                        

P8-4   TGGCTGCACTAAGCTGGGCTGAGCTCTGGGCTGAGCTGGGCTGAGCTGGG 

                     

S2 CTGTACTGAGCTGCCCTGGGGTGGGCTGGGCTGAGCTGGGCTGAGCTGGG 

                                               ▲                 0 bp OL 

                           2513                      (0/0 bp) OL 
 

                                104 
      ▼ 

S TTTAGCTGAGACAAGCAGGTCTGGTGGGCTGACCATTTCTGGCCATGACA 

                      

P8-6 TTTAGCTGAGACAAGCAGGTCTGGTACTGAGCTGCCCTGGGGTGGGCTGG 

                  

S2 GCTGGGCTGGGCTGGGATGAGCTGTACTGAGCTGCCCTGGGGTGGGCTGG 

                ▲                   2 bp OL 

                         1490                              (2/2 bp) OL 
 

             244 
         ▼ 

S GAGCTGAACTGGGCTGAGTTGAACTGGGTTGAGCTGAGCTGAGCTGAGCT 

          

P8-8   GAGGTGAACTGGGCTGAGTTGAACTGGGCTGCCCTGGGTTGAGCTGAGCT 

           

S1 GGGCTGGGCTGGGCTTGGACGAGCTGGGCTGCCCTGGGTTGAGCTGAGCT  
                                                               ▲                     5 bp OL 

                        1060                     (7/8 bp) OL 
 

                                  221 

                                   ▼ 

S TAAACAAGGCTGAACTGGGCTGAGCTGAGCTGAACTGGGCTGAGTTGAAC 

           

P8-11 TAAACAAGGCTGAACTGGGCTGAGCTGAGCTAGACTGGGCTGAGCTGGGT 

       

S2 TAGACTGGGCTGAGCTGGACTGAGCTGAGCTAGACTGGGCTGAGCTGGGT 

                                ▲                      12 bp OL 

                     2383                            (16/17 bp) OL 
 

                           324 

                            ▼ 

S GGGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCT 

        

P9-1 GGGCTTGGCTGCACTAAGCTGGGCCGAGCTGGGCTGGGCTGGACTGAGCT 

          

S1 GGACTGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGAGCTGGGCAGGGCT 

                                               ▲          1 bp insertion 

                           2484                         (9/10 bp) OL 
 

                                271 

                                 ▼ 

S GTTGAGCTGAGCTGAGCTGAGCTGGGCTAAGTTGCACCAGGTGAGCTGAG 

              

P9-6 GTTGAGCTGAGCTGAGCTGAGCTGGGCTGGGCTGGGCGGGATGGGCTGAG 

         

S1 GCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCGGGATGGGCTGAG 
                                                 ▲                     7 bp OL 

                       2517                            (7/7 bp) OL 
  
                                303 

                                  ▼ 

S AGTTGCACCAGGTGAGCTGAGCTGAGCTGGGCTTGGCTGCACTAACTGGG 

            

P9-8  AGTTGCACCAGGTGAGCTGAGCTGAGCTGGACTAAGCTGGGCTGACCTGG 

              

S1 CCTGGGCTGGGTTGACCTGGGCTGAGCTGGACTAAGCTGGGCTGACCTGG   

                                    ▲                      10 bp OL 

                       2387                           (13/14 bp) OL 

 
 

  

 
                                                                            173 
          ▼ 

S  GAAATGGACTCAGATGGGCAAAACTGACCTAAGCTGACCTAGACTAAACA 

            

P2-1   GAAATGGACTCAGATGGGCAAAACTGAGCTGAACTGGGCTGGACTGGGCT 

                 

S1  TGGGCGGGGTGAGCTGGGTTGGGCTGAGCTGAACTGGGCTGGACTGGGCT 

               ▲                                   4 bp OL 

                               2210                         (6/7 bp) OL 
 

                                                                                  326 
                 ▼ 

S  AGCTGGGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTG 

        

P2-2   AGCTGGGCTTGGCTGCACTAAGCTGGGCTGGGCTGGACTGAGCTGGACTG 

         

S2  GGCTGGGCTGAGCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTG 

        ▲                                               10 bp OL 

                         2531                                   (15/16 bp) OL 
 

                                                                                995 
               ▼ 

S  ACCTGGACTGGGGCTGAGCTAACCTGGGCAGAGCTGAGCTGGGCTGAGCT 

            

P2-3   ACCTGGGCTGGGGCTGAGCTAACCTGGGCTGGGATGGGATGGGCTAGGAT 

                 

S1  TGAGCTGGACTAACTGGGCTGACCTGGGCTGGGATGGGATGGGCTAGGAT 

          ▲                                                 8 bp OL 

                          2410                     (11/12 bp) OL 
 

                                                                                     432 
                    ▼ 

S  AGCGGGGCTGAGCTGAGCTAGGCTGGGCTGGGCTGAGCTGGGCTGAGCTG 

       

P2-4   AGCGGGGCTGAGCTGAGCTAGGCTGGGCTGGACTGAGCTGGACTGGCCTG 

         

S1  GACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTG 

        ▲                                               11 bp OL 

                         2490                                   (20/21 bp) OL 
 

                                                                                         334 
                        ▼ 

S  GGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTG 

     

P2-6   GGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTG 

          

S1  GACTGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTG 

    ▲                                               16 bp OL 

                     2477                                   (23/24 bp) OL 
 

                                                                             367 
            ▼ 

S  TGGGCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCTGGGCTGGGC 

      

P2-7   TGGGCTGAGCTGAGCTGGGCTGGGCTGACCTGGGCTGGGATGGGATGGGC 

                    

S1  CTGGGCTGAGCTGGACTAACTGGGCTGACCTGGGCTGGGATGGGATGGGC 

      ▲                                                 9 bp OL 

                        2402                                   (19/20 bp) OL 
 

                                                                                  357 
                 ▼ 

S  GCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGG 

      

P2-8   GCTGGGCAGGGCTGGGCTGAGCTGAGCTGGACTGGCCTGGGCTGGGCTGG 

       

S1  GCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGG 

          ▲                                                 9 bp OL 

                           2502                     (13/14 bp) OL 
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                                                                             203 
            ▼ 

S  TAAGCTGACCTAGACTAAACAAGGCTGAACTGGGCTGAGCTGAGCTGAAC 

        

P10-1  TAAGCTGACCTAGACTAAACAAGGCTGACCTGGGCTGGGCTGACCTGGGC 

              

S1  TGGGCTGGGCTGAGCTGAGCTGGGCTGACCTGGGCTGGGCTGACCTGGGC 

             ▲                                   6 bp OL 

                               1372                     (14/15 bp) OL 
 

                                                                      173 
        ▼ 

S  AATGGACTCAGATGGGCAAAACTGACCTAAGCTGACCTAGACTAAACAAG 

                

P10-2  AATGGACTCAGATGGGCAAAACTGAGGTGGGCTAAGCTGGGCTGGGCTGG 

               

S1  GGTGGGCTGAGCTAGGCTGAGCTGGGGTGGGCTGAGCTGGGCTGGGCTGG 

                    ▲                                   0 bp OL 

                                    2095                         (3/4 bp) OL 
 

                                                                                232 
               ▼ 

S  ACTGGGCTGAGCTGAGCTGAACTGGGCTGAGTTGAACTGGGTTGAGCTGA 

         

P10-4  ACTGGGCTGAGCTGAGCTGAACTGGGCTGGGCTGGGCTGAGCTGAGCTGA 

        

S1  ACTGGGCTGGACTGGGCTGGGCTGGGCTGGGCTGGGCTGAGCTGAGCTGA 

           ▲                                                 8 bp OL 

                            2251                       (9/10 bp) OL 
 

                                                                            411 
          ▼ 

S  TGGGCTGAGCGGGTCTGAGCGGGGCTGAGCTGAGCTAGGCTGGGCTGGGC 

      

P10-5  TGGGCTGAGCGGGTCTGAGCGGGGCTGGGCTGAGCTGGGCTGGGCTGGAC 

             

S1  TGGGCGGGACTGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGAC 

                  ▲                                   3 bp OL 

                                  2478                     (11/12 bp) OL 
 

                                                                                232 
               ▼ 

S  ACTGGGCTGAGCTGAGCTGAACTGGGCTGAGTTGAACTGGGTTGAGCTGA 

           

P10-6  ACTGGGCTGAGCTGAGCTGAACTGGGCTGGACTGAGCTGGACTGGCCTGG 

       

S1  ACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGG 

           ▲                                                  8 bp OL 

                             2492                          (8/8 bp) OL 
 

                                                                                356 
               ▼ 

S  GCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGG 

       

P10-9  GCTGGGCAGGGCTGGGCTGAGCTGAGCTGAACTGGGCTGGACTGGGCTGG 

          

S1  GGCGGGGTGAGCTGGGTTGGGCTGAGCTGAACTGGGCTGGACTGGGCTGG 

        ▲                                                 9 bp OL 

                         2209                                   (11/12 bp) OL 
 

                                                                                  334 
                 ▼ 

S  TTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAGC 

       

P10-10  TTGGCTGCACTAAGCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGAC 

       

S2  TGGGCTGGGCTGAGCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGAC 

         ▲                                                             18 bp OL 

                 2521                                                 (25/26 bp) OL 
 

 

 

 

                                                                                271 
               ▼ 

S  GGTTGAGCTGAGCTGAGCTGAGCTGGGCTAAGTTGCACCAGGTGAGCTGA 

                

P10-11  GGTTGAGCTGAGCTGAGCTGAGCTGGGCTGGACTGAGCTGGACTGGCCTG 

         

S1  GACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTG 

          ▲                                                 8 bp OL 

                           2491                     (17/18 bp) OL 
 

                142    1342 

                ▼          ▼ 

S      CTCCATCCAGCTTTCAG..AGCTGAGTGATGCCTCCCACCGTCCCTGCTSr 

                

P8-3 CTCCATCCAGCAGGAGGAGCAGGGGAGTGATGCCTCCCACCGGCCCTGCT 

                             

S4 GCAGGTGGGGCAGGAGGAGCAGGGGCACCTCCTGGAGCTCAGGCGACCGG  
                                 ▲                                 2 bp OL  

            3180                                                               (2/2 bp) OL 
                                                                  

               
              
 

 

 

 

                
 
 

 

 

 

                
 
 

 

 



SMC1ASMC1ASMC1ASMC1A-/--/--/--/- patientspatientspatientspatients S1-S3S1-S3S1-S3S1-S3

165
▼▼▼▼

Sµ AGCTTTCAGAAATGGACTCAGATGGGCAAAACTGACCTAAGCTGACCTAG
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐ ⏐⏐⏐ ⏐⏐ ⏐ ⏐ ⏐⏐ ⏐

S1-1 AGCTTTCAGAAATGGACTCAGATGGGCTGAGCTGGACTGGCCAGGGCTGG
⏐ ⏐⏐ ⏐⏐ ⏐⏐ ⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐

Sα1 CCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGCTGG
▲▲▲▲ 1 bp OL

2502 (4/5 bp) OL

271
▼▼▼▼

Sµ GGGTTGAGCTGAGCTGAGCTGAGCTGGGCTAAGTTGCACCAGGTGAGCTG
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐ ⏐⏐ ⏐⏐ ⏐⏐

S1-2B GGGTTGAGCTGAGCTGAGCTGAGCTGGGCTGGGATGGGATGGGCTAGGAT
⏐ ⏐ ⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 TGAGCTGGACTAACTGGGCTGACCTGGGCTGGGATGGGATGGGCTAGGAT
▲▲▲▲ 7 bp OL

2412 (12/13 bp) OL

244
▼▼▼▼

Sµ CTGAACTGGGCTGAGTTGAACTGGGTTGAGCTGAGCTGAGCTGAGCTGGG
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐ ⏐ ⏐ ⏐ ⏐

S1-2C CTGAACTGGGCTGAGTTGAACTGGGGGCTGAGCTGGGCTGGGCTGGACTG
⏐ ⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 GGCGGGACTGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTG
▲▲▲▲ 1 bp OL

2479 (1/1 bp) OL

174
▼▼▼▼

Sµ AAATGGACTCAGATGGGCAAAACTGACCTAAGCTGACCTAGACTAAACAA
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐ ⏐ ⏐ ⏐ ⏐ ⏐

S1-4 AAATGGACTCAGATGGGCAAAACTGACTGAGCTGGGCTGGGCTGAGCTGA
⏐ ⏐⏐⏐⏐ ⏐ ⏐ ⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 GAGCTGACTGGGTGAGCTGAGGTGGACTGAGCTGGGCTGGGCTGAGCTGA
▲▲▲▲ 3 bp OL

1990 (3/3 bp) OL

222
▼▼▼▼

Sµ TAAACAAGGCTGAACTGGGCTGAGCTGAGCTGAACTGGGCTGAGTTGAAC
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐ ⏐ ⏐⏐⏐ ⏐⏐ ⏐

S1-5 TAAACAAGGCTGAACTGGGCTGAGCTGAGCTGGGTTGCGTTGACCTGGGC
⏐ ⏐ ⏐ ⏐ ⏐⏐⏐⏐ ⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα2 TGAGCTGGACTGAGCTATGCTGAGCTGAGCTGGGTTGCGTTGACCTGGGC
▲▲▲▲ 14 bp OL
2148 (14/14 bp) OL

183
▼▼▼▼

Sµ TGGGCAAAACTGACCTAAGCTGACCTAGACTAAACAAGGCTGAACTGGGC
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐ ⏐⏐⏐⏐ ⏐ ⏐ ⏐ ⏐⏐⏐⏐ ⏐⏐⏐⏐ ⏐

S1-6 TGGGCAAAACTGACCTAAGCTGAGCTGGACTGAGCTGGACTGAGCTGGAC
⏐⏐ ⏐⏐ ⏐⏐⏐⏐ ⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα2 TGAGCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGAGCTGGAC
▲▲▲▲ 0 bp OL

2542 (4/5 bp) OL

204
▼▼▼▼

Sµ CTGACCTAGACTAAACAAGGCTGAACTGGGCTGAGCTGAGCTGAACTGGG
⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐ ⏐ ⏐ ⏐

S1-7A CTGACCCAGACTAAACAAGGCTGAATGGGCTGGGTTGACCTGGGCTGAGC
⏐⏐⏐ ⏐ ⏐⏐ ⏐ ⏐⏐ ⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 CTGGCTGAGCTGTACTGAGCTGGCCTGGGCTGGGTTGACCTGGGCTGAGC
▲▲▲▲ 0 bp OL

2369 (0/0 bp) OL

351
▼▼▼▼

Sµ GCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGG
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐ ⏐⏐ ⏐ ⏐⏐ ⏐

S1-7C GCTGGGCAGGGCTGGGCTGAGCTGGGCTGGGCGGGATGGGCTGAGGTGGC
⏐⏐⏐ ⏐⏐ ⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 ACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCGGGATGGGCTGAGGTGGC
▲▲▲▲ 4 bp OL

2521 (11/12 bp) OL

163
▼▼▼▼

Sµ AGCTTTCAGAAATGGACTCAGATGGGCAAAACTGACCTAAGCTGACCTAG
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐ ⏐ ⏐ ⏐ ⏐ ⏐

S1-9 AGCTTTCAGAAATGGACTCAGATGGCTGGACTGGCCTGGGCTGGGCTGGG
⏐ ⏐⏐ ⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 CTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGG
▲▲▲▲ 1 bp OL

2506 (1/1 bp) OL

334
▼▼▼▼

Sµ TTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAGC
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐ ⏐

S1-10A TTGGCTGCACTAAGCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGAC
⏐ ⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 TGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGAC
▲▲▲▲ 16 bp OL

2477 (23/24 bp) OL

327
▼▼▼▼

Sµ TGGGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGC
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐ ⏐⏐ ⏐⏐

S1-10B TGGGCTTGGCTGCACTAAGCTGGGCTGACCTGGGCTGGGATGGGATGGGC
⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 TGGGCTGAGCTGGACTAAGCTGGGCTGACCTGGGCTGGGATGGGATGGGC
▲▲▲▲ 15 bp OL
2397 (21/22 bp) OL

306
▼▼▼▼

Sµ TGCACCAGGTGAGCTGAGCTGAGCTGGGCTTGGCTGCACTAACTGGGCTG
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐ ⏐⏐⏐ ⏐ ⏐⏐

S2-2 TGCACCAGGTGAGCTGAGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACT
⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 GAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACT
▲▲▲▲ 13 bp OL

2481 (18/19 bp) OL

326
▼▼▼▼

Sµ GGGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCT
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐ ⏐⏐ ⏐⏐ ⏐

S2-3 GGGCTTGGCTGCACTAAGCTGGGCTGGGCTGGGCGGGATGGGCTGAGGTG
⏐⏐ ⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 GGACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCGGGATGGGCTGAGGTG
▲▲▲▲ 8 bp OL

2517 (15/16 bp) OL

253
▼▼▼▼

Sµ GGCTGAGTTGAACTGGGTTGAGCTGAGCTGAGCTGAGCTGGGCTAAGTTG
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐ ⏐ ⏐ ⏐ ⏐ ⏐

S2-4 GGCTGAGTTGAACTGGGTTGATCTGACTGGCCTGGGCTGAGCTGGGCTGG
⏐ ⏐⏐ ⏐ ⏐ ⏐ ⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 GCTGGACTGGGCGGGACTGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGG
▲▲▲▲ 2 bp OL

2470 (2/2 bp) OL



316
▼▼▼▼

Sµ CTGAGCTGGGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGG
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐ ⏐ ⏐⏐⏐⏐

S2-7 CTGAGCTGGGCTTGGCTGCACTGAGCTGGCCTGGGCTGGGCTGAGCTGTA
⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 CTGGGCTGGGCTGAGCTGTACTAAGCTGGCCTGGGCTGGGCTGAGCTGTA
▲▲▲▲ 1 bp insertion

2332 (6/7 bp) OL

366
▼▼▼▼

Sµ GGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCT
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐ ⏐⏐

S2-9 GGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACT
⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα2 GGGCTGGGCTGAGCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACT
▲▲▲▲ 19 bp OL

2527 (23/24 bp) OL

179
▼▼▼▼

Sµ TCAGATGGGCAAAACTGACCTAAGCTGACCTAGACTAAACAAGGCTGAAC
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐ ⏐⏐ ⏐⏐ ⏐ ⏐ ⏐⏐ ⏐⏐⏐ ⏐

S3-1A TCAGATGGGCAAAACTGACCTAAGGTGGACTGAGCTGAGCTAGACTGGGC
⏐ ⏐ ⏐⏐⏐⏐⏐ ⏐ ⏐⏐⏐⏐ ⏐⏐ ⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα2 TGGGCTGGGCTAGACTGGGCTGAGCTGGACTGAGCTGAGCTAGACTGGGC
▲▲▲▲ 1 bp insertion

2380 (2/3 bp) OL

202
▼▼▼▼

Sµ TAAGCTGACCTAGACTAAACAAGGCTGAACTGGGCTGAGCTGAGCTGAAC
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐

S3-1B TAAGCTGACCTAGACTAAACAAGGCTGGCCTGGGCCAGGCTGAGCTGGGC
⏐ ⏐⏐⏐⏐⏐⏐ ⏐⏐ ⏐⏐ ⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 TGAGCTGAGCTGAGCTGTACTGAGCTGGCCTGGGCGAG CTGAGCTGGGC
▲▲▲▲ 4 bp OL

2289 (4/4 bp) OL

198
▼▼▼▼

Sµ CCTAAGCTGACCTAGACTAAACAAGGCTGAACTGGGCTGAGCTGAGCTGA
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐ ⏐⏐ ⏐⏐⏐ ⏐⏐⏐

S3-2-2 CCTAAGCTGACCTAGACTAAACAACCCTGGGCTGGGTTGGACTGGTCTGG
⏐⏐ ⏐⏐⏐⏐⏐ ⏐⏐ ⏐ ⏐ ⏐⏐ ⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 GCTGAGCTGGGCTGGGTTGGACTGCGCTGGGCTGGGTTGGACTGGTCTGG
▲▲▲▲ 0 bp OL

1687 (0/0 bp) OL

319
▼▼▼▼

Sµ TGAGCTGGGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGC
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐ ⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐

S3-2B TGAGCTGGGCTTGGCTGCACTAAGCTGGCCTGGGCTGAGCTGGGCTGGGC
⏐⏐ ⏐⏐⏐⏐⏐⏐ ⏐ ⏐⏐⏐ ⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 TGGACTGGGCGGGACTGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGC
▲▲▲▲ 4 bp OL

2472 (7/8 bp) OL

352
▼▼▼▼

Sµ TGAGCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGC
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐ ⏐⏐

S3-3A TGAGCTGGGCAGGGCTGGGCTGAGCTGACCTGGGCTGGATGGGATGGGCT
⏐ ⏐ ⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 CTGGGCTGAGCTGGACTAACTGGGCTGACCTGGGCTGGATGGGATGGGCT
▲▲▲▲ 5 bp OL

2406 (14/15 bp) OL

182
▼▼▼▼

Sµ TCAGATGGGCAAAACTGACCTAAGCTGACCTAGACTAAACAAGGCTGAAC
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐ ⏐ ⏐⏐ ⏐ ⏐ ⏐

S3-4A TCAGATGGGCAAAACTGACCTAAGCTGGCCTGGGCTGGGTTGACCTGGGC
⏐ ⏐⏐⏐ ⏐ ⏐⏐⏐ ⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 CTGGGCTGGCTGAGCTGTACTGAGCTGGCCTGGGCTGGGTTGACCTGGGC
▲▲▲▲ 5 bp OL

2361 (8/9 bp) OL

173
▼▼▼▼

Sµ GAAATGGACTCAGATGGGCAAAACTGACCTAAGCTGACCTAGACTAAACA
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐ ⏐⏐ ⏐ ⏐⏐ ⏐ ⏐⏐ ⏐

S3-5A GAAATGGACTCAGATGGGCAAAACTGAGGTGTACTAAGCTGGCCTGGGCT
⏐ ⏐⏐ ⏐⏐ ⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 TGGGCGAGCTGAGCTGGGCTGGGCTGAGCTGTACTAAGCTGGCCTGGGCT
▲▲▲▲ 4 bp OL

2319 (4/4 bp) OL

452
▼▼▼▼

Sµ TGGGCTGGGCTGAGCTGGGCTGAGCTGGGCTGAGCTGGGCTGAGCAAGGC
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐ ⏐ ⏐⏐⏐

S3-5C TGGGCTGGGCTGAGCTGGGCTGAGCTGGACTGAGCTGGACTGGCCTGGGC
⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 TGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGC
▲▲▲▲ 5 bp OL

2497 (23/24 bp) OL

232
▼▼▼▼

Sµ AACTGGGCTGAGCTGAGCTGAACTGGGCTGAGTTGAACTGGGTTGAGCTG
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐ ⏐⏐⏐ ⏐

S3-6B AACTGGGCTGAGCTGAGCTGAACTGGGCTGGATGAGCTGAGGTGGCTGCT
⏐ ⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 AGCTGGACTGGCCTGGGCTGGGCTGGGCTGGATGAGCTGAGGTGGCTGCT
▲▲▲▲ 8 bp OL

2583 (8/8 bp) OL

342
▼▼▼▼

Sµ TAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGC
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐

S3-7A TAAGCTGGGCTGAGCTGGGCAGGGCTGGACTGAGCTGGACTGGCCTGGGC
⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 TGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGC
▲▲▲▲ 7 bp OL

2494 (23/24 bp) OL

208
▼▼▼▼

Sµ GACTAAACAAGGCTGAACTGGGCTGAGCTGAGCTGAACTGGGCTGAGTTG
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐ ⏐ ⏐⏐

S3-8A GACTAAACAAGGCTGAACTGGTCTGAGCTGGGCTGGCCTGAGCTGGGCTG
⏐⏐ ⏐⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 CCCTGGGTTGAGCTGAGCTGAGCTGAGCTGGGCTGGCCTGAGCTGGGCTG
▲▲▲▲ 1 bp insertion

995 (8/8 bp) OL

356
▼▼▼▼

Sµ GGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCT
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐ ⏐⏐⏐⏐⏐ ⏐⏐⏐

S3-9B GGGCAGGGCTGGGCTGAGCTGAGCTGAGCTGGCCTGGGCGAGGCTGAGCT
⏐⏐⏐⏐ ⏐ ⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 GGGCTGAGCTGAGCTGAGCTGTACTGAGCTGGCCTGGGCGAGGCTGAGCT
▲▲▲▲ 3 bp OL

2285 (8/9 bp) OL



214
▼▼▼▼

Sµ TAGACTAAACAAGGCTGAACTGGGCTGAGCTGAGCTGAACTGGGCTGAGT
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐ ⏐ ⏐⏐ ⏐ ⏐

S3-10C TAGACTAAACAAGGCTGAACTGGGCTGAGGTGGCTGCTAATGTGGGAAAG
⏐ ⏐⏐ ⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 CTGGGCTGGGCTGGGCGGGATGGGCTGAGGTGGCTGCTAATGTGGGAAAG
▲▲▲▲ 9 bp OL

2537 (11/12 bp) OL

174
▼▼▼▼

Sµ TGGACTCAGATGGGCAAAACTGACCTAAGCTGACCTAGACTAAACAAGGC
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐ ⏐ ⏐

S3-13 TGGACTCAGATGGGCAAAACTGACGGTTGGGCTGAGCTAGACTGGGCTGG
⏐ ⏐⏐ ⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 GGCTGGGTGAGCTGGGCTGGGCTGGGTTGGGCTGAGCTAGACTGGGCTGG
▲▲▲▲ 0 bp OL

1122 (0/0 bp) OL

352
▼▼▼▼

Sµ TGAGCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGC
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐ ⏐

S3-12A TGAGCTGGGCAGGGCTGGGCTGAGCTGAGGTGGCTGCTAATGTGGGAAAG
⏐ ⏐⏐ ⏐⏐ ⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐

Sα2 CTGGGCTGGGCTGGGCTGGATGAGCTGAGGTGGCTGCTAATGTGGGAAGG
▲▲▲▲ 9 bp OL

2593 (12/13 bp) OL

178
▼▼▼▼

Sµ CTCAGATGGGCAAAACTGACCTAAGCTGACCTAGACTAAACAAGGCTGAA
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐ ⏐ ⏐⏐ ⏐⏐ ⏐⏐

S3-15B CTCAGATGGGCAAAACTGACCTAAACTGACCTGGGCTGGGATGGGATGGG
⏐ ⏐ ⏐ ⏐ ⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sα1 CCTGGGCTGAGCTGGACTAACTGGGCTGACCTGGGCTGGGATGGGATGGG
▲▲▲▲ 1 bp insertion

2407 (7/8 bp) OL
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210
▼▼▼▼

Sµ GACCTAGACTAAACAAGGCTGAACTGGGCTGAGCTGAGCTGAACTGGGCTG
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐

S4-1 GACCTAGACTAAACAAGGCTGAACTGGGCGGAGCTGAGCTGGGTTGGGCTG
⏐⏐ ⏐⏐ ⏐ ⏐⏐⏐ ⏐ ⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sa1 GAGCTGGGCTAGGCTAAGCTAGGCTGGGCGGAGCTGAGCTGGGTTGGGCTG
▲▲▲▲ 6 bp OL

2186 (17/18 bp) OL

232
▼▼▼▼

Sµ GGCTGAGCTGAGCTGAACTGGGCTGAGTTGAACTGGGTTGAGCTGAGCTGA
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐ ⏐⏐⏐⏐⏐⏐ ⏐ ⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐

S4-2 GGCTGAGCTGAGCTGGACTGGGCTGGGCCGAACTGAGCTAGACTGGGCTGA
⏐⏐ ⏐ ⏐⏐ ⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sa1 GGGCTGAGCTGAGCTGGACTGGGCTGGGCGAACTGAGCTAGACTGGGCTGA
▲▲▲▲ 0 bp OL

2029 (1/2 bp) OL

434
▼▼▼▼

Sµ GCGGGGCTGAGCTGAGCTAGGCTGGGCTGGGCTGAGCTGGGCTGAGCTGGG
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐ ⏐⏐ ⏐ ⏐

S4-3 GCGGGGCTGAGCTGAGCTAGGCTGGGCTGGGCGGGATGGGCTGAGGTGGCT
⏐ ⏐ ⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sa1 ACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCGGGATGGGCTGAGGTGGCT
▲▲▲▲ 13 bp OL

2520 (15/16 bp) OL

3214
▼▼▼▼

Sµ TGAGCTGGGCTGAGCTGGGCTGAGTTGAGCAGAGCTGGGTTGAGCAGAGC
⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐ ⏐ ⏐

S4-4 TAAGCTGGGCTGAGCTGGGCTGAGGTGGGCAGGGCTGGACTGAGCTGGAC
⏐ ⏐⏐⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sa1 TGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGAC
▲▲▲▲ 1 bp Insertion

2488 (10/11 bp) OL

2763
▼▼▼▼

Sµ AGCTGGGCTGGGTTGAGCAGAGCTGGGGTGAGCTGAGCTGGGCTGGGCTG
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐ ⏐⏐ ⏐ ⏐ ⏐

S4-5a AGCTGGGCTGGGTTGAGCAGACCTGGCTGGGCTGGGCGGGATGGGCTGAG
⏐ ⏐ ⏐ ⏐⏐ ⏐ ⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sa1 GCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCGGGATGGGCTGAG
▲▲▲▲ 2 bp OL

2520 (2/3 bp) OL

257
▼▼▼▼

Sµ AGTTGAACTGGGTTGAGCTGAGCTGAGCTGAGCTGGGCTAAGTTGCACCA
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐ ⏐⏐⏐ ⏐ ⏐⏐ ⏐ ⏐⏐

S4-5b AGTTGAACTGGGTTGAGCAGACCTGGCTGGGCTGGGCGGGATGGGCTGAG
⏐ ⏐⏐ ⏐ ⏐ ⏐⏐ ⏐ ⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sa1 GCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCGGGATGGGCTGAG
▲▲▲▲ 1 bp OL

2520 (1/2 bp) OL

263
▼▼▼▼

Sµ GAACTGGGTTGAGCTGAGCTGAGCTGAGCTGGGCTAAGTTGCACCAGGTGA
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐ ⏐⏐ ⏐⏐ ⏐⏐ ⏐ ⏐

S4-6 GAACTGGGTTGAGCTGAGCTGAGCTGACCTGGGCTGAGCTGGACTAAGCTG
⏐ ⏐⏐⏐⏐ ⏐ ⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐ ⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sa1 GTACTGAGCTGGCCTGGGCTGGGTTGACCTGGGCTGAGCTGGACTAAGCTG
▲▲▲▲ 3 bp OL

2379 (10/11 bp) OL

268
▼▼▼▼

Sµ ACTGGGTTGAGCTGAGCTGAGCTGAGCTGGGCTAAGTTGCACCAGGTGAGC
⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐ ⏐⏐ ⏐ ⏐⏐ ⏐

S4-7 CCTGGGCTGAGCTGAGCTGAGCTGAGCTGGACTGGCCTGGGCTGGGCTGGG
⏐⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sa1 GCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGG
▲▲▲▲ 9 bp OL

2502 (11/12 bp) OL

212
▼▼▼▼

Sµ ACCTAGACTAAACAAGGCTGAACTGGGCTGAGCTGAGCTGAACTGGGCTGA
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐

S4-8 ACCTAGACTAAACAAGGCTGAACTGGGCTGGGCTGGACTGAGCTGGACTGG
⏐ ⏐⏐ ⏐⏐⏐⏐ ⏐ ⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sa1 AGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGG
▲▲▲▲ 8 bp OL

2487 (14/15 bp) OL

386
▼▼▼▼

Sµ TGGGCTGAGCTGGGCTGGGCTGGGCTGGGCTGAGCGGGTCTGAGCGGGGC
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐ ⏐⏐⏐ ⏐⏐ ⏐⏐⏐ ⏐⏐ ⏐⏐⏐⏐

S4-9a TGGGCTGAGCTGGGCTGGGCTGGGCTGTACTAAGCTGGCCTGGGCTGGGC
⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sa1 CGAGCTGAGCTGGGCTGGGCTGAGCTGTACTAAGCTGGCCTGGGCTGGGC
▲▲▲▲ 4 bp OL

2323 (23/24 bp) OL

613
▼▼▼▼

Sµ TGGGCTAGGCTGGGCTGAGCTGGGCTGAGCTAGGCTGGGCTGGGCTGGGC
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐ ⏐ ⏐⏐ ⏐

S4-9b TGGGCTAGGCTGGGCTGAGCTGGGCTGAGGTGGCTGCTAATGTGGGAAAG
⏐⏐ ⏐⏐ ⏐⏐ ⏐ ⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sa1 CTGGGCTGGGCTGGGCGGGATGGGCTGAGGTGGCTGCTAATGTGGGAAAG
▲▲▲▲ 9 bp OL
2537 (10/11 bp) OL

327
▼▼▼▼

Sµ GCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAG
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

S4-10-1 GCTTGGCTGCACTAAGCTGGGCTGAACTGGGCTGGGCTGGGCTGGATGAGC
⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sa2 ACTGAGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCTGGATGAGC
▲▲▲▲ 1 bp insertion

2573 (6/7 bp) OL

248
▼▼▼▼

Sµ GCTGAACTGGGCTGAGTTGAACTGGGTTGAGCTGAGCTGAGCTGAGCTGGG
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐ ⏐

S4-10-2 GCTGAACTGGGCTGAGTTGAACTGGGTTGACCTGGGCTGAGCTGGACTAAG
⏐⏐⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐⏐ ⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sa1 GCTGTACTGAGCTGGCCTGGGCTGGGTTGACCTGGGCTGAGCTGGACTAAG
▲▲▲▲ 9 bp OL

2373 (12/13 bp) OL

566
▼▼▼▼

Sµ CTGCGCTGAGCTGGGCTGGGCTGCGCTGAGCTGGGCTGGGCTGAGCTGGGC
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐ ⏐⏐ ⏐

S4-13-1 CTGCGCTGAGCTGGGCTGGGCTGCGCTGGATGAGCTGAGGTGGCTGCTAAT
⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sa2 CTGGACTGGCCTGGGCTGGGCTGGGCTGGATGAGCTGAGGTGGCTGCTAAT
▲▲▲▲ 4 bp OL

2587 (17/18 bp) OL



337
▼▼▼▼

Sµ CACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGG
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

S4-13-2 CACTAAGCTGGGCTGAGCTGGGCAGGACTGGCCTGGGCTGAGCTGGGCTGG
⏐⏐ ⏐⏐⏐⏐⏐⏐ ⏐ ⏐⏐⏐ ⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sa1 GGCTGGACTGGGCGGGACTGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGG
▲▲▲▲ 2 bp OL

2469 (6/7 bp) OL

254
▼▼▼▼

Sµ GCTGAGTTGAACTGGGTTGAGCTGAGCTGAGCTGAGCTGGGCTAAGTTGCA
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐ ⏐ ⏐⏐ ⏐⏐⏐ ⏐⏐ ⏐ ⏐ ⏐⏐⏐

S4-14 GCTGAGTTGAACTGGGTTGAGCTGAGATGGGATGGGCTAGGATGACTTGGG
⏐ ⏐ ⏐⏐ ⏐⏐⏐ ⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sa1 GACTAACTGGGCTGACCTGGGCTGGGATGGGATGGGCTAGGATGACTTGGG
▲▲▲▲ 1 bp OL

2421 (5/6 bp) OL

420
▼▼▼▼

Sµ GCTGAGCGGGTCTGAGCGGGGCTGAGCTGAGCTAGGCTGGGCTGGGCTGAG
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐ ⏐⏐⏐ ⏐⏐⏐⏐

S4-15 GCTGAGCGGGTCTGAGCGGGGCTGAGCTGAGCTGAGCTGTACTGAGCTGGT
⏐⏐⏐⏐ ⏐⏐ ⏐⏐ ⏐⏐⏐ ⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sa1 GCTGGGCTGGGCTGGGCTGGGCTGAGCTGAGCTGAGCTGTACTGAGCTGGC
▲▲▲▲ 15 bp OL

2262 (17/18 bp) OL

291
▼▼▼▼

Sµ GGGCTAAGTTGCACCAGGTGAGCTGAGCTGAGCTAGGGCTTGGCTGCACT
⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐ ⏐ ⏐

S4-16 GGGCTAAGTTGCTCCAGGTGAGCTGGACTGAGCTGGACTGGCCTGGGCTG
⏐⏐ ⏐ ⏐ ⏐ ⏐⏐ ⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sa1 GGATGACTTGGGCTGGACTGGGCGGGACTGAGCTGGACTGGCCTGGGCTG
▲▲▲▲ 1 bp OL

2459 (3/4 bp) OL

160
▼▼▼▼

Sµ ATCCAGCTTTCAGAAATGGACTCAGATGGGCAAAACTGACCTAAGCTGACC
⏐⏐⏐⏐⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐ ⏐ ⏐

S4-18 ATCCAGTTTTCAGAAATGGACTCAGACTGAGCTGGTCTGACCTGTGCTGAG
⏐ ⏐ ⏐ ⏐⏐ ⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐⏐

Sa1 ACTGGTCTGGGCTGACCTGAGCTGTACTGAGCTGGTCTGACCTGTGCTGAG
▲▲▲▲ 1 bp OL

1728 (1/1 bp) OL



 1 

 

 
 

                                                                                   357 
                 ▼ 

S  GCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGG 

      

U4-1   GCTGGGCAGGGCTGGGCTGAGCTGAGCTGGACTGGCCTGGGCTGGGCTGG 

       

S1  GCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGG 

          ▲                                                 9 bp OL 

                          2502                     (13/14 bp) OL 
 

                                                                                     379 
                    ▼ 

S  CTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCTGGGCTGGGCTGAGCGGGT 

              

U4-2  CTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCGGGATGGGCTGAGGTGGCT 

      

S1  CTGAGCTGGACTGGCCTGGGCTGGGCTGGGCGGGATGGGCTGAGGTGGCT 

      ▲                                               12 bp OL 

                        2521                                   (15/16 bp) OL 
 

                                                                       162 
       ▼ 

S  CAGCTTTCAGAAATGGACTCAGATGGGCAAAACTGACCTAAGCTGACCTA 

                       

U4-3   CAGCTTTCAGAACTGGACTCAGATGTGAGCTGTACTGAGCTGGACTGACC 

                     

S2  TGGGTTGGACTGGGCTGGGCTGAGCTGAGCTGTACTGAGCTGGACTGACC 

                    ▲                                   0 bp OL 

                                    2300                          (1/2 bp) OL 
 

                                                                         176 
        ▼ 

S  TGGACTCAGATGGGCAAAACTGACCTAAGCTGACCTAGACTAAACAAGGC 

                 

U4-4   TGGACTCAGATGGGCAAAACTGACCTGGGCTGGGACGAGCTGGGCTGGGC 

             

S1  TGGGCTGAGCTGAGCTGAGCTGGGCTGGGCTGGGATGAGCTGGGCTGGGC 

                  ▲                                   2 bp OL 

                                   732                         (2/2 bp) OL 
 

                                                                         601 
        ▼ 

S  GGGCTGAGCTGGGCTAGGCTGGGCTGAGCTGGGCTGAGCTAGGCTGGGCT 

        

U4-5   GGGCTGAGCTGGGCTAGACTGGGCTGGACTGGGCTGGGCTGGGCTGGGCG 

        

S1  GAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCG 

             ▲                                   4 bp OL 

                             2506                          (8/9 bp) OL 
 

                                                                       292 
       ▼ 

S  GGCTAAGTTGCACCAGGTGAGCTGAGCTGAGCTGGGCTTGGCTGCACTAA 

               

U4-6   GGCTAAGTTGCACCAGGTGAGCTGAACTGAGCTGGGCTGGGCTGGGCTGG 

                  

S2  GCTGGGCTGGGCTGGGCTGAGCTGAGCTGAGCTGGGCTGGGCTGGGCTGG 

                      ▲                   1 bp Insertion 

                                      2458                     (13/14 bp) OL 
 

                                                                           362 
          ▼ 

S  GGGCTGGGCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCTGGGCT 

        

U4-7   GGGCTGGGCTGAGCTGAGCTGGGCTGGACTGACCTGGGCTAAGCTGAGCT 

       

S2  GGGCTGAGCTGAGCTGTACTGAGCTGGACTGACCTGGGCTAAGCTGAGCT 

             ▲                                   5 bp OL 

                             2313                       (9/10 bp) OL 
 

 

 

 

                                                                             176 
            ▼ 

S  AATGGACTCAGATGGGCAAAACTGACCTAAGCTGACCTAGACTAAACAAG 

          

U4-10  AATGGACTCAGATGGGCAAAACTGACCTGGGCTGAGCTGGACTAAGCTGG 

               

S1  ACTGAGCTGGCCTGGGCTGGGTTGACCTGGGCTGAGCTGGACTAAGCTGG 

             ▲                                   6 bp OL 

                             2379                         (6/6 bp) OL 
 

                                                                       334 
       ▼ 

S  TGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGC 

          

U5-1   TGCACTAAGCTGGGCTGAGCTGGGCTGAGCTGCCCTGGGGTGGGCTGGGC 

          

S2  TGGGCTGGGCTGGGATGAGCTGTACTGAGCTGCCCTGGGGTGGGCTGGGC 

                  ▲                                   1 bp OL 

                                  2493                         (2/3 bp) OL 
 

                                                                             176 
            ▼ 

S  AATGGACTCAGATGGGCAAAACTGACCTAAGCTGACCTAGACTAAACAAG 

          

U5-2  AATGGACTCAGATGGGCAAAACTGACCTGGGCTGAGCTGGACTAAGCTGG 

               

S1  ACTGAGCTGGCCTGGGCTGGGTTGACCTGGGCTGAGCTGGACTAAGCTGG 

             ▲                                   6 bp OL 

                             2379                         (6/6 bp) OL 
 

                                                                                 343 
               ▼ 

S  CTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGG 

       

U5-2-2  CTAAGCTGGGCTGAGCTGGGCAGGGCTGGACTGAGCTGGACTGAGCTGGA 

     

S2  CTGAGCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGAGCTGGA 

             ▲                                   7 bp OL 

                           2540                     (15/16 bp) OL 
 

                                                                           222 
          ▼ 

S  AAGGCTGAACTGGGCTGAGCTGAGCTGAACTGGGCTGAGTTGAACTGGGT 

         

U5-4   AAGGCTGAACTGGGCTGAGCTGAGCTGGGCTGGACTGAGCTGGACTGAGC 

       

S2  TGGGCTGAGCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGAGC 

               ▲                                   4 bp OL 

                               2537                     (17/18 bp) OL 
 

                                                                      411 
       ▼ 

S  GGCTGAGCGGGTCTGAGCGGGGCTGAGCTGAGCTAGGCTGGGCTGGGCTG 

                    

U5-5   GGCTGAGCGGGTCTGAGCGGGGCTGTGACCTGGGCTGGGATGGGATGGGC 

                       

S1  TGGGCTGAGCTGGACTAAGCTGGGCTGACCTGGGCTGGGATGGGATGGGC 

                    ▲                                   0 bp OL 

                                     2531                          (1/2 bp) OL 
 

                                                                       182 
       ▼ 

S  AGATGGGCAAAACTGACCTAAGCTGACCTAGACTAAACAAGGCTGAACTG 

                   

U5-6   AGATGGGCAAAACTGACCTAAGCTGGGGCTGGGCTGAGGTGGGCTAAGGT 

                      

S1  GGGTTGGGCTGAGCTAGACTGGGCTGGGCTGGGCTGAGCTGGGCTAAGCT 

                    ▲                                   0 bp OL 

                                     1146                          (0/0 bp) OL 
 

Control
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                                                                         363 
        ▼ 

S  GGCTGGGCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCTGGGCTG 

      

U5-9   GGCTGGGCTGAGCTGAGCTGGGCTGGACTGAGCTGGACTGGCCTGGGCTG 

           

S1  GGATGACTTGGGCTGGACTGGGCGGGACTGAGCTGGACTGGCCTGGGCTG 

                 ▲                                   2 bp OL 

                                2460                          (11/12 bp) OL 
 

                                                                       217 
       ▼ 

S  AACAAGGCTGAACTGGGCTGAGCTGAGCTGAACTGGGCTGAGTTGAACTG 

                   

U5-11  AACAAGGCTGAACTGGGCTGAGCTGCAGGTGGGCTGGCCTGGGCTGGGCT 

                           

S1  GGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCT 

                      ▲                  1 bp Insertion 

                                      2505                         (0/0 bp) OL 
 

                                                                       214 
       ▼ 

S  CTAAACAAGGCTGAACTGGGCTGAGCTGAGCTGAACTGGGCTGAGTTGAA 

         

S8-1   CTAAACAAGGCTGAACTGGGCTGAGATGAGCTGTACTGAGCTGGCCTGGG 

                         

S1  GCTGTACTAAGCTGGCCTGGGCTGGCTGAGCTGTACTGAGCTGGCCTGGG 

                      ▲                  1 bp Insertion 

                               2349                         (7/8 bp) OL 
 

                                                                            364 
          ▼ 

S  GGCTGGGCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCTGGGCTG 

       

S8-2   GGCTGGGCTGAGCTGAGCTGGGCTGGGACGAGCTGGGCTGGCCTGGGTTG 

       

S1  GGCTGGGCTGGGCTGGGCTGGGCTTGGACGAGCTGGGCTGCCCTGGGTTG 

                    ▲                                   2 bp OL 

                                    1053                     (10/11 bp) OL 
 

                                                                         219 
        ▼ 

S  ACAAGGCTGAACTGGGCTGAGCTGAGCTGAACTGGGCTGAGTTGAACTGG 

                    

S8-3   ACAAGGCTGAACTGGCCTGAGCTGAGAGTTGAACTGGGCTGGACTGGGCT 

                          

S1  TGGGCGGGGTGAGCTGGGTTGGGCTGAGCTGAACTGGGCTGGACTGGGCT 

                    ▲                                  1 bp OL 

                                    2212                         (1/1 bp) OL 
 

                                                                                   373 
                 ▼ 

S  GCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCTGGGCTGGGCTGA 

     

S8-5   GCTGAGCTGAGCTGGGCTGGGCTGAGCTGGACTGGCCTGGGCTGGGCTGG 

     

S1  GCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGG 

          ▲                                                9 bp OL 

                         2502                                  (19/20 bp) OL 
 

                                                                                         269 
                        ▼ 

S  GAACTGGGTTGAGCTGAGCTGAGCTGAGCTGGGCTAAGTTGCACCAGGTG 

           

S8-6   GAACTGGGTTGAGCTGAGCTGAGCTGAGCTGGGTTTGGTTGACATGGACT 

       

S1  GAGCTGGGCTGAGCTAGGCTGAGCTGAGCTGGGTTTGGTTGACATGGACT 

    ▲                                               16 bp OL 

                      2121                                   (17/18 bp) OL 
 

 

 

 

                                                                           322 
          ▼ 

S  GAGCTGGGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCT 

                 

S8-7   GAGCTGGGCTTGGCTGCACTAAGCTGGCTGAGCTGGGCTGGGCTGGACTG 

                     

S1  GGCGGGACTGAGCTGGACTGGAGCGGGCTGAGCTGGGCTGGGCTGGACTG 

                    ▲                                   2 bp OL 

                                    2480                          (5/6 bp) OL 
 

                                                                                322 
               ▼ 

S  CTGAGCTGGGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGG 

       

S8-8   CTGAGCTGGGCTTGGCTGCACTAAGCTGGACTGGCCTGGGCTGGGCTGGG 

      

S1  CTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGG 

               ▲                                   6 bp OL 

                               2504                       (9/10 bp) OL 
 

                                                                       312 
       ▼ 

S  AGCTGAGCTGAGCTGGGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAG 

             

S9-1   AGCTGAGCTGGGCTGGGCTGGGCTGAGCTGAGCTGACCTGGGCTGGGATG 

          

S1  GGTTGACCTGGGCTGAGCTGGACTAAGCTGGGCTGACCTGGGCTGGGATG 

                    ▲                                   0 bp OL 

                                    2401                         (2/3 bp) OL 
 

                                                                           379 
          ▼ 

S  AGCTGGGCTGGGCTGAGCTGGGCTGGGCTGGGCTGGGCTGAGCGGGTCTG 

             

S9-2   AGCTGGGCTGGGCTGAGCTGGGCTGGGATGGGCTGAGGTGGCTGCTAATG 

                  

S1  GGACTGGCCTGGGCTGGGCTGGGCGGGATGGGCTGAGGTGGCTGCTAATG 

                  ▲                                   3 bp OL 

                                   2533                     (10/11 bp) OL 
 

                                                                                     358 
                    ▼ 

S  AGCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGCTGGGCTGAGCTG 

      

S9-3   AGCTGGGCAGGGCTGGGCTGAGCTGAGCTGGACTGGCCTGGGCTGGGCTG 

        

S1  GGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTG 

             ▲                                   9 bp OL 

                            2502                     (13/14 bp) OL 
 

                                                                           372 
          ▼ 

S  TGAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCTGGGCTGGGCTGAGC 

     

S9-4   TGAGCTGAGCTGGGCTGGGCTGAGCTGAGCTGGGCTGGGCTGGACTGAGC 

         

S1  GGGACTGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGC 

               ▲                                   4 bp OL 

                            2481                     (19/20 bp) OL 
 

                                                                         165 
        ▼ 

S  GCTTTCAGAAATGGACTCAGATGGGCAAAACTGACCTAAGCTGACCTAGA 

             

S9-5   GCTTTCAGAAATGGACTCAGATGGGCTGAGTTGAGCTGTACTGAGCTGGC 

                  

S1  CTGGGCTGGGCTGGGCTGGGCTGAGCTGAGCTGAGCTGTACTGAGCTGGC 

                  ▲                                   2 bp OL 

                                   2269                         (4/5 bp) OL 
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                                                                         221 
        ▼ 

S  AAGGCTGAACTGGGCTGAGCTGAGCTGAACTGGGCTGAGTTGAACTGGGT 

          

S9-8   AAGGCTGAACTGGGCTGAGCTGAGCTATACTGAGCTGGACTGACCTGGGC 

         

S2  TGGACTGGGCTGGGCTGAGCTGAGCTGTACTGAGCTGGACTGACCTGGGC 

                         ▲                  1 bp Insertion 

                                         2311      (17/18 bp) OL 
 

                                                                              327 
             ▼ 

S  CTGGGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAG 

             

S9-9   CTGGGCTTGGCTGCACTAAGCTGGGCTGGGCTGGGCGGGATGGGCTGAGG 

          

S1  CTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCGGGATGGGCTGAGG 

        ▲                                                 8 bp OL 

                         2518                                   (15/16 bp) OL 
 

                                                                       353 
       ▼ 

S  GCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTGGGCTGAGCTGGGCTGG 

      

S9-10  GCTGGGCAGGGCTGGGCTGAGCTGACCTGGGCTGGACTGAGCTGGACTGG 

        

S1  GCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGGACTGG 

                      ▲                  1 bp Insertion 

                                     2493                      (9/10 bp) OL 
 

                                                                            376 
          ▼ 

S  TGAGCTGGGCTGGGCTGAGCTGGGCTGGGCTGGGCTGGGCTGAGCGGGTC 

         

M1-1   TGAGCTGGGCTGGGCTGAGCTGGGCTGAGCTGGACTGGCCTGGGCTGGGC 

      

S2  TGGGCTGGGCTGGACTGAGCTGGACTGAGCTGGACTGGCCTGGGCTGGGC 

                 ▲                                   3 bp OL 

                                 2558                    (12/13 bp) OL 
 

                                                                       184 
       ▼ 

S  ATGGGCAAAACTGACCTAAGCTGACCTAGACTAAACAAGGCTGAACTGGG 

                        

M1-2   ATGGGCATAACTGACCTAAGCTGACAGGCTGAGCTGAGCTGGGTTTGGTT 

                        

S1  GGGGTGGGCTGAGCTGGGCTGAGCTAGGCTGAGCTGAGCTGGGTTTGGTT 

                    ▲                                   0 bp OL 

                                     2118                         (0/0 bp) OL 
 

                                                                               173 
             ▼ 

S  AGAAATGGACTCAGATGGGCAAAACTGACCTAAGCTGACCTAGACTAAAC 

          

M1-3   AGAAATGGACTCAGATGGGCAAAACTGAGCTGGACTGACCTGGGCTAAGC 

              

S2  TGGGCTGGGCTGAGCTGAGCTGTACTGAGCTGGACTGACCTGGGCTAAGC 

               ▲                                   5 bp OL 

                               2308                          (7/8 bp) OL 
 

                                                                       137 
       ▼ 

S  AAGGCTGAACTGGGCTGAGCTG-AGCTGAACTGGGCTGAGTTGAACTGGG 

            

M1-5   AAGGCTGAACTGGGCTGAGCTGCAGGTGAGCTGGGCTGGGCTGGATGAGC 

                           

S2  CTGAGCTGGACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCTGGATGAGC 

                      ▲                  1 bp Insertion 

                                      2574                         (3/4 bp) OL 
 

 

 

 

                                                                                  521 
                 ▼ 

S  AGCTGAGCTGGGCCGAGCAAGGCTAGGCTGAGCTGAGCTGAGCTGGGCTG 

       

M1-6   AGCTGAGCTGGGCTGAGCAAGGCTAGGCTGGGCGGAGCTGAGCTGGGTTG 

         

S1  TGTTGAGCTGGGCTAGGCTAAGCTAGGCTGGGCGGAGCTGAGCTGGGTTG 

          ▲                                                 9 bp OL 

                         2180                                   (11/12 bp) OL 
 

                                                                         165 
         ▼ 

S  GCTTTCAGAAATGGACTCAGATGGGCAAAACTGACCTAAGCTGACCTAGA 

             

M1-7   GCTTTCAGAAATGGACTCAGATGGGCTGAGTTGAGCTGTACTGAGCTGGC 

                 

S1  CTGGGCTGGGCTGGGCTGGGCTGAGCTGAGCTGAGCTGTACTGAGCTGGC 

           ▲                                   2 bp OL 

                             2269                         (4/5 bp) OL 
 

                                                                                     379 
                    ▼ 

S  CTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCTGGGCTGGGCTGAGCGGGT 

              

M1-8   CTGAGCTGGGCTGGGCTGAGCTGGGCTGGGCGGGATGGGCTGAGGTGGCT 

      

S1  CTGAGCTGGACTGGCCTGGGCTGGGCTGGGCGGGATGGGCTGAGGTGGCT 

      ▲                                               12 bp OL 

                        2521                                   (15/16 bp) OL 
 

                                                                             1606 
            ▼ 

S  GCTGGGCCGAGCGCAGAGCCAAGCCGAGCTGAGCTTAGCTGGGCTGAGCT 

             

M1-9   GCTGGGCCGATCGTAGAGCCAAGCCGAGTTTAGGTGGACTGAGCTGGGCT 

                        

S2  TGAGCTAGACTGGGCTGAGCTGGGTGAGCTTAGGTGGACTGAGCTGGGCT 

                ▲               1 bp Insertion 

                                                2423                 (3/4 bp) OL 
 

                                                                       196 
       ▼ 

S  GACCTAAGCTGACCTAGACTAAACAAGGCTGAACTGGGCTGAGCTGAGCT 

          

M2-1   GACCTAAGCTGACCTAGACTAAACAGGGCTGGGTTGGGCTGAGCTAGACT 

                       

S1  TGAGCTGGGCTGGGTGAGCTGGGCTGGGCTGGGTTGGGCTGAGCTAGACT 

                    ▲                                   0 bp OL 

                                     1116                         (5/6 bp) OL 
 

                                                                             420 
           ▼ 

S  GCGGGTCTGAGCGGGGCTGAGCTGAGCTAGGCTGGGCTGGGCTGAGCTGG 

     

M2-2   GCGGGTCTGAGCGGGGCTGAGCTGAGCTGGGCTGGGCTGGACTGAGCTGG 

            

S1  ACTGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTGG 

        ▲                                                 8 bp OL 

                         2481                                   (19/20 bp) OL 
 

                                                                        182 
       ▼ 

S  AGATGGGCAAAACTGACCTAAGCTGACCTAGACTAAACAAGGCTGAACTG 

                   

M2-3   AGATGGGCAAAACTGACCTAAGCTGGGGCTGGGCTGAGGTGGGCTAAGGT 

                        

S1  GGGTTGGGCTGAGCTAGACTGGGCTGGGCTGGGCTGAGCTGGGCTAAGCT 

                    ▲                                   0 bp OL 

                                    1146                          (0/0 bp) OL 
 

 

 



 4 

 

                                                                               335 
              ▼ 

S  TGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAGCT 

              

M2-4   TGGCTGCACTAAGCTGGGCTGAGCTGGGCTGGGCGGGATGGGCTGAGGTG 

            

S1  GGACTGAGCTGGACTGGCCTGGGCTGGGCTGGGCGGGATGGGCTGAGGTG 

              ▲                                   7 bp OL 

                                  2521                    (11/12 bp) OL 
 

                                                                                         334 
                        ▼ 

S  GGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTG 

     

M2-6   GGCTTGGCTGCACTAAGCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTG 

          

S1  GACTGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTGGACTGAGCTG 

         ▲                                               16 bp OL 

                      2477                                   (23/24 bp) OL 
 

                                                                       219 
       ▼ 

S  CAAGGCTGAACTGGGCTGAGCTGAGCTGAACTGGGCTGAGTTGAACTGGG 

         

M2-9   CAAGGCTGAACTGGGCTGAGCTGAGGTGAACTGGGCTGGACTGGGCTGGA 

           

S1  GCGGGGTGAGCTGGGTTGGGCTGAGCTGAACTGGGCTGGACTGGGCTGGA 

                  ▲                   1 bp Insertion 

                                           2216                     (12/13 bp) OL 
 

                                                                         337 
        ▼ 

S  CACTAAGCTGGGCTGAGCTGGGCAGGGCTGGGCTGAGCTGAGCTGGGCTG 

     

M2-10  CACTAAGCTGGGCTGAGCTGGGCAGGCCTGGGCTGAGCTGGGCTGGGCTG 

          

S1  GACTGGGCGGGACTGAGCTGGACTGGCCTGGGCTGAGCTGGGCTGGGCTG 

                  ▲                                   2 bp OL 

                                  2450                    (15/16 bp) OL 
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