
              mtrR 
FA19          TTATTTCCGGCGCAGGCAGGGATGGTTTTCCAAGTTGTCCATCATTATCCCGATGATGCG 60 
GCGS0276      TTATTTCCGGCGCAGGTCGGGATGGTTTTCCAAGTTGTCCATCATTATCCCGATGATGCG 60 
CDC2          TTATTTCCGGCGCAGGCAGGGATGGTTTTCCAAGTTGTCCATTATTATCCCGATGATGCG 60 
GCGS0402      TTATTTCCGGCGCAGGCAGGGATGGTTTTCCAAGTTGTCCATTATTATCCCGATGATGCG 60 
GCGS0834      TTATTTCCGGCGCAGGCAGGGATGGTTTTCCAAGTTGTCCATCATTATCCCGATGATGCG 60 
              ****************  ************************ ***************** 
 
FA19          CGGGGCGGTTTTGCCCAAATCGAAACTTTCGCCGGAAGAGAACCAACGCCAAATCAGCCC 120 
GCGS0276      CGGGGCGGTTTTGCCCAAATCGAAACGTTCGCAGGAAGAGAACCACCGCCAAATCAGCCC 120 
CDC2          TGGGGCAGTTTTGCCCAAATCGAAATTTTCACCGGAAGAGAACCAACGCCAAATCAGCCC 120 
GCGS0402      TGGGGCAGTTTTGCCCAAATCGAAATTTTCACCGGAAGAGAACCAACGCCAAATCAGCCC 120 
GCGS0834      TGGGGCAGTTTTGCCCAAATCGAAATTTTCACCGGAAGAGAACCAACGCCAAATCAGCCC 120 
               ***** ******************  *** * ************ ************** 
 
FA19          GTCCAACGTCGATTTGATGAAGATGACCGCCGTTTCCTTGTCCAAATCGTCAGCCAAATC 180 
GCGS0276      GTCCAAGGTTGATTTGATGAAGATAACTGCCGTTTCCTTGTCCAAATCGTCAGCCAAATC 180 
CDC2          GTCCAAGGTCGACTTGATGAAGATGACCGCCGTTTCTTTGTCCAAATCGTCTGCCAAATC 180 
GCGS0402      GTCCAAGGTCGACTTGATGAAGATGACCGCCGTTTCTTTGTCCAAATCGTCTGCCAAATC 180 
GCGS0834      GTCCAAGGTCGACTTGATGAAGATGACCGCCGTTTCTTTGTCCAAATCGTCTGCCAAATC 180 
              ****** ** ** *********** ** ******** ************** ******** 
 
FA19          CTGATTTTCCACCGCTTCGGTCAAAACGGCGGTAATTTTCTCGCGCCAGATTGCCTGATG 240 
GCGS0276      CTGATTTTCCACCGCTTCGGTCAAAACGGCGGTAATTTTCTCGCGCCAGATTGCCTGATG 240 
CDC2          CTGATTTTCCACCGCTTCGGTCAAAACGGCGGTAATTTTCTCGCGCCAGATTGCCTGATG 240 
GCGS0402      CTGATTTTCCACCGCTTCGGTCAAAACGGCGGTAATTTTCTCGCGCCAGATTGCCTGATG 240 
GCGS0834      CTGATTTTCCACCGCTTCGGTCAAAACGGCGGTAATTTTCTCGCGCCAGATTGCCTGATG 240 
              ************************************************************ 
 
FA19          CTTGCGGGCAATGGCGATAACGGCGGCGTTTTGTTCCGTATGTTCGCACTTTAAAAACAG 300 
GCGS0276      CTTGCGGGCAATGGCGATAACGGCGGCGTTTTGCTCCGTGTGTTCGCATTTTAAAAACAG 300 
CDC2          CTTGCGGGCAATGGCGATAACGGCGGCGTTTTGCTCCGTGTGTTCGCATTTTAAAAACAG 300 
GCGS0402      CTTGCGGGCAATGGCGATAACGGCGGCGTTTTGCTCCGTGTGTTCGCATTTTAAAAACAG 300 
GCGS0834      CTTGCGGGCAATGGCGATAACGGCGGCGTTTTGCTCCGTGTGTTCGCATTTTAAAAACAG 300 
              ********************************* ***** ******** *********** 
 
FA19          GATGTTGTGGAATTTGTAGTGGATGTCGTTGCTTTGCAGCCGCTCGAAAAAGTGCAGCAG 360 
GCGS0276      GATGTTGTGGAATTTGTAGTAGATGTCGTTGCTTTGCAGCCGCTCGAAAAAGTGCAGCAG 360 
CDC2          GATGTTGTGGAATTTGTAGTGGATGTCGTTGCTTTGCAGCCGCTCGAAAAAGTGCAGCAG 360 
GCGS0402      GATGTTGTGGAATTTGTAGTGGATGTCGTTGCTTTGCAGCCGCTCGAAAAAGTGCAGCAG 360 
GCGS0834      GATGTTGTGGAATTTGTAGTGGATGTCGTTGCTTTGCAGCCGCTCGAAAAAGTGCAGCAG 360 
              ******************** *************************************** 
                                                  D79N 
FA19          CGTGTGGCGGAATACCGTCCAAGAACCTCCTTCGGCATCTGCGGCATCTTGCGCGATGCA 420 
GCGS0276      CGTGTGGCGGAATACCGCCCAAGACCCTCCTTCGGCATCTTCGGCATCTTGCGCGATGCA 420 
CDC2          CGTGTGGCGGAATACCGTCCAAGACCCTCCTTCGGCATTTGCGGCATCTTGCGCGATGCA 420 
GCGS0402      CGTGTGGCGGAATACCGTCCAAGACCCTCCTTCGGCATTTGCGGCATCTTGCGCGATGCA 420 
GCGS0834      CGTGTGGCGGAATACCGTCCAAGATTCTCCTTCGGCATTTGCGGCATCTTGCGCGATGCA 420 
              ***************** ******  ************ * ******************* 
 
FA19          GTTTTCGATGTCGTCGCAGATACGTTGGAACAACGCGTCAAACAAGTCTTCCTTATTTTT 480 
GCGS0276      GTTTTCGATGTCGTCGCAGATACGTTGGAACAGCGCGTCGAACAAGTCTTCCTTATTTTT 480 
CDC2          GTTTTCGATGTCGTCGCAGATACGTTGGAACAGCGCGTCGAACAAGTCTTCCTTATTTTT 480 
GCGS0402      GTTTTCGATGTCGTCGCAGATACGTTGGAACAGCGCGTCGAACAAGTCTTCCTTATTTTT 480 
GCGS0834      GTTTTCGATGTCGTCGCAGATACGTTGGAACAGCGCGTCGAACAAGTCTTCCTTATTTTT 480 
              ******************************** ****** ******************** 
 
FA19          GAAATGCCAATAGAGCGCGCCGCGCGTTACGCCGGCGGCTTGGGCGATTTCGTTGAGCGA 540 
GCGS0276      GAAATGCCAATAGAGCGCGCCGCGCGTTACGCCGGCGGCTTGGGCGATTTCGTTGAGCGA 540 
CDC2          AAAATGCCAATAGAGCGCGCCGCGCGTTACGCCGGCGGCTTGGGCGATTTCGTTGAGCGA 540 
GCGS0402      AAAATGCCAATAGAGCGCGCCGCGCGTTACGCCGGCGGCTTGGGCGATTTCGTTGAGCGA 540 
GCGS0834      GAAATGCCAATAGAGCGCGCCGCGCGTTATGCCGGCGGCTTGGGCGATTTCGTTGAGCGA 540 
               **************************** ****************************** 

A. 



FA19          GGTGCGGGCAATCCCTTTGCGGTAAAAGGTTTCCAAGGCGGCAAGCATCAGGTGTTCTTT 600 
GCGS0276      GGTGCGCGCAATCCCTTTGCGGTAAAAGGTTTCCAAGGCGGCAAGCATCAGGTGTTCTTT 600 
CDC2          TGTGCGCGCAATCCCTTTGCGGTAAAAGGTTTCCAAGGCGGCAAGCATCAGGTGTTCTTT 600 
GCGS0402      TGTGCGCGCAATCCCTTTGCGGTAAAAGGTTTCCAAGGCGGCAAGCATCAGGTGTTCTTT 600 
GCGS0834      TGTGCGCGCAATCCCTTTGCGGTAAAAGGTTTCCAAGGCGGCAAGCATCAGGTGTTCTTT 600 
               ***** ***************************************************** 
 
FA19          GGTTTTCAAGGCTTCGGTTTTGGTTTTTCTCATAATGGCGTTTTCGTTTCGGGTCGGTTT 660 
GCGS0276      GGTTTTCAAGGCTTCGGTTTTGGTTTTTCTCATAATGGCGTTTTCGTTTCGGGTCGGTTT 660 
CDC2          GGTTTTCAAGGCTTCGGTTTTGGTTTTTCTCATAATGGCGTTTTCGTTCCGTCGCGGTTT 660 
GCGS0402      GGTTTTCAAGGCTTCGGTTTTGGTTTTTCTCATAATGGCGTTTTCGTTCCGTCGCGGTTT 660 
GCGS0834      GGTTTTCAAGGCTTCGGTTTTGGTTTTTCTCATAATGGCGTTTTCGTTCCGTCGCGGTTT 660 
              ************************************************ **   ****** 
 
                         -10mtrR          -35mtrC   -35mtrR           -10mtrC 
FA19          GACGAGGGCGGATTATAAAAAAGACTTTTTATCCGTGCAATCGTGTATGTATAATGAAAC 720 
GCGS0276      GATGAGGGCGGATTATAAAAAAGACTTTGTAACCATGCAATCGTGTATGTATAATGAAAC 720 
CDC2          GACGGT-TGGGATTATAAAAAAGACTTTGTATCCGTGTAATCGTGTATGTATAATAACGC 719 
GCGS0402      GACGGT-TGGGATTATAAAAAAGACTTTGTATCCGTGTAATCGTGTATGTATAATAACGC 719 
GCGS0834      GACGGT-TGGGATTATAAAAAAGACTTTGTATCCGTGCAATCGTGTATGTATAATAACGC 719 
              ** *     ******************* ** ** ** ***************** *  * 
 
FA19          CCATAAAATTGAGACTGCATCTCAACTTTGAAAACAGGTAT-AACCTGCTTTGCAACCCG 779 
GCGS0276      CCATGAAATTGAGACTACATCTCAACTTTGAAAACAGGCAT-AACCTGCTTTGCAACCCG 779 
CDC2          CCCTGAAATTGAGACAGTTTCCCAGTGCCGAAGTGCCGAACCCACCTGCTTTGCAGCCCG 779 
GCGS0402      CCCTGAAATTGAGACAGTTTCCCAGTGCCGAAGTGCCGAACCCACCTGCTTTGCAGCCCG 779 
GCGS0834      CTCTGAAATTGAGACTACATCTCAACTTTGAAAACCC-ATGAAACCTGCTTCGCACTCCG 778 
              *  * **********    ** **     ***           ******** ***  *** 
                                                          CE 
FA19          TTCGAACATTCGGGTATCAAAGCAGGCGGTTTTTATATCCTGAA---------------- 823 
GCGS0276      TTCGAACATTCGGGTATCAAAGCAGGCGGTTTTTATATCCTGAAATATAGTGGATTAACA 839 
CDC2          TTTGAATACAGGGATGCCGAAGCAGGCGGTTTTGT-ATTTTGAA---------------- 822 
GCGS0402      TTTGAATACAGGGATGCCGAAGCAGGCGGTTTTGT-ATTTTGAA---------------- 822 
GCGS0834      TTTGAACATCGGGTTGGCGAAGCAGGCGGTTTTTATATCCTGAA---------------- 822 
              ** *** *   ** *  * **************   **  ****                                      
 
FA19          ------------------------------------------------------------ 823 
GCGS0276      AAAATCAGGACAAGGCGACGAAGCCGCAGACAGTACAAATAGTACGGAACCGATTCACTT 899 
CDC2          ------------------------------------------------------------ 822 
GCGS0402      ------------------------------------------------------------ 822 
GCGS0834      ------------------------------------------------------------ 822 
                                                                           
 
FA19          ------------------------------------------------------------ 823 
GCGS0276      GGTGCTTCAGCACCTTAGAGAATCGTTCTCTTTGAGCTAAGGCGAGGCAACGCCGTACTG 959 
CDC2          ------------------------------------------------------------ 822 
GCGS0402      ------------------------------------------------------------ 822 
GCGS0834      ------------------------------------------------------------ 822 
                                                                           
 
FA19          -----------------ATAAGAATGCCTGTTGATTGGCAAAACCCTTTACATCAAACCA 866 
GCGS0276      GTTTTTGTTAATCCACTATAAGAATGCCTGTTGATTGGCAAAACCCTTTACATCAAACCA 1019 
CDC2          -----------------ACGGGAATTTCTGTTAAAT--CTAAAATCCTTTAATAAAATCA 863 
GCGS0402      -----------------ACGGGAATTTCTGTTAAAT--CTAAAATCCTTTAATAAAATCA 863 
GCGS0834      -----------------ATAAGAATGCCTGTTGATTGGCAAAACCCTTTATATCAAACCA 865 
                               *   ****  ***** * *  * ***  * **  ** *** ** 
                               mtrC 
FA19          GACAGATAGGATAAATAATGGCTTTTTATGCTTCTAAGGCGATGCGTGCGGCCGCGTTGG 926 
GCGS0276      GACAGATAGGATAAATAATGGCTTTTTATGCTTTTAAGGCGATGCGTGCGGCCGCGTTGG 1079 
CDC2          TACAGATAGGATAGATAATGGCTTTTTATGCTTCTAAGGCGATGCGTGCGGCCGCGTTGG 923 
GCGS0402      TACAGATAGGATAGATAATGGCTTTTTATGCTTCTAAGGCGATGCGTGCGGCCGCGTTGG 923 
GCGS0834      GACAGATAGGATAAATAATGGCTTTTTATGCTTCTAAGGCGATGCGTGCGGCTGCGTTGG 925 
               ************ ******************* ****************** ******* 



 
FA19          CTGCCGCCGTTGCATTGGCACTGTCGTCTTGCGGTAAAGGCGGAGACGCGGCGCAGGGCG 986 
GCGS0276      CTGCCGCCGTTGCATTGGTACTGTCGTCTTGCGGTAAAGGCGGAGACGCGGCGCAGGGCG 1139 
CDC2          CTGCCTCTGTCGCGTTGGCACTGTCATCTTGCGGCAAAGCAGATGAAGCGGCACAGGGCG 983 
GCGS0402      CTGCCTCTGTCGCGTTGGCACTGTCATCTTGCGGCAAAGCAGATGAAGCGGCACAGGGCG 983 
GCGS0834      CTGCCTCTGTCGCGTTGGCACTGTCATCTTGCGGCAAAGCAGATGAAGCGGCACAGGGCG 985 
              ***** * ** ** **** ****** ******** ****  *  ** ***** ******* 
 
FA19          GGCAGCCTGCGGGTCGGGAAGCCCCCGCGCCCGTCGTCGGCGTCGTAACCGTCCATCCGC 1046 
GCGS0276      GGCAGCCTGCGGGTCGGGAAGCACCGGCTCCCGTCGTCGGTGTCGTAACCGTCCATCCGC 1199 
CDC2          GGCAGCCTGCTGGTCGGGAAGCTCCGGCTCCCGTCGTCGGCGTTGTTACCGTCCATCCGC 1043 
GCGS0402      GGCAGCCTGCTGGTCGGGAAGCTCCGGCTCCCGTCGTCGGCGTTGTTACCGTCCATCCGC 1043 
GCGS0834      GGCAGCCTGCGGGTCGGGAAGCACCGGCTCCCGTCGTCGGTGTCGTAACCGTCCATCCGC 1045 
              ********** *********** ** ** *********** ** ** ************* 
 
FA19          AAACCGTCGCATTGACCGTCGAGTTGCCGGGGCGTTTGGAATCGCTGCGTACCGCCGATG 1106 
GCGS0276      AAACCGTCGCATTGACCGTCGAGTTGCCGGGGCGTTTGGAATCGCTGCGTACCGCCGATG 1259 
CDC2          AAACCGTTGCGTTGACCGTCGAGTTGCCGGGACGTTTGGAATCGCTGCGTACCGCCGATG 1103 
GCGS0402      AAACCGTTGCGTTGACCGTCGAGTTGCCGGGACGTTTGGAATCGCTGCGTACCGCCGATG 1103 
GCGS0834      AAACCGTTGCGTTGACTGTCGAGTTGCCGGGGCGTTTGGAATCGCTGCGTACCGCCGATG 1105 
              ******* ** ***** ************** **************************** 
 
FA19          TCCGCGCCCAAGTCGGCGGCATCATCCAAAAACGCCTGTTCCAAGAAGGCAGTTATGTCC 1166 
GCGS0276      TCCGCGCCCAAGTCGGCGGCATCATCCAAAAACGCCTGTTCCAAGAAGGCAGTTATGTCC 1319 
CDC2          TCCGTGCGCAAGTTGGCGGCATTATCCAAAAACGCCTGTTCCAAGAAGGCAGTTATGTCC 1163 
GCGS0402      TCCGTGCGCAAGTTGGCGGCATTATCCAAAAACGCCTGTTCCAAGAAGGCAGTTATGTCC 1163 
GCGS0834      TCCGTGCGCAAGTTGGCGGCATCATTCAAAAACGCCTGTTCCAAGAAGGCAGTTATGTCC 1165 
              **** ** ***** ******** ** ********************************** 
 
FA19          GCGCCGGGCAGCCGCTGTATCAGATCGACAGTTCCACTTATGAAGCAGGTCTGGAAAGCG 1226 
GCGS0276      GTGCCGGACAGCCGCTGTATCAGATCGACAGTTCCACTTATGAAGCAGGTCTGGAAAGCG 1379 
CDC2          GTGCCGGACAGCCGCTGTATCAGATCGACAGTTCCACTTATGAAGCAAGTCTGGAAAGCG 1223 
GCGS0402      GTGCCGGACAGCCGCTGTATCAGATCGACAGTTCCACTTATGAAGCAAGTCTGGAAAGCG 1223 
GCGS0834      GTGCCGGACAGCCGCTGTATCAGATTGACAGTTCCACTTATGAAGCAGGTCTGGAAAGCG 1225 
              * ***** ***************** ********************* ************ 
 
FA19          CGCGCGCGCAACTGGCAACGGCACAGGCAACGCTTGCCAAAGCGGATGCGGATTTGGCGC 1286 
GCGS0276      CGCGCGCGCAACTGGCAACGGCTCAGGCAACGCTTGCCAAAGCGGATGCGGATTTGGCGC 1439 
CDC2          CGCGCGCGCAACTGGCAACGGCACAGGCAACGCTTGCCAAAGCGGATGCGGATTTGGCGC 1283 
GCGS0402      CGCGCGCGCAACTGGCAACGGCACAGGCAACGCTTGCCAAAGCGGATGCGGATTTGGCGC 1283 
GCGS0834      CGCGTGCGCAACTGGCAACGGCACAGGCAACGCTTGCCAAAGCGGATGCGGATTTGGCGC 1285 
              **** ***************** ************************************* 
 
FA19          GTTACAAACCGCTGGTTTCCGCCGATGCCATCAGTAAACAAGAGTACGATGCTGCGGTAA 1346 
GCGS0276      GATACAAGCCTTTGGTTGCCGCCGAAGCCGTCAGCCGGCAGGAATACGATGCTGCGGTAA 1499 
CDC2          GTTACAAACCGCTGGTTGCCGCCGATGCCATCAGTAAACAAGAGTACGATGCGGCGGTAA 1343 
GCGS0402      GTTACAAACCGCTGGTTGCCGCCGATGCCATCAGTAAACAAGAGTACGATGCGGCGGTAA 1343 
GCGS0834      GTTACAAACCGCTGGTTTCCGCCGATGCCATCAGTAAACAAGAGTACGATGCTGCGGTAA 1345 
              * ***** **  ***** ******* *** ****    ** ** ******** ******* 
 
FA19          CGGCGAAACGTTCTGCCGAAGCAAGCGTTAAAGCGGCGCAGGCGGCGATCAAATCCGCCG 1406 
GCGS0276      CGGCGAAACGTTCTGCCGAGGCAGGTGTTAAAGCAGCACAGGCGGCAATCAAATCTGCCG 1559 
CDC2          CGGCGAAACGTTCTGCCGAAGCAGGCGTTAAAGCGGCGCAGGCGGCGATCAAATCTGCCG 1403 
GCGS0402      CGGCGAAACGTTCTGCCGAAGCAGGCGTTAAAGCGGCGCAGGCGGCGATCAAATCTGCCG 1403 
GCGS0834      CGGCGAAACGTTCTGCCGAGGCAGGCGTTAAAGCGGCGCAAGCGGCGATCAAATCCGCCG 1405 
              ******************* *** * ******** ** ** ***** ******** **** 
 
FA19          GCATCAATCTGAACCGTTCGCGCATTACCGCGCCGATTTCGGGCTTTATCGGTCAGTCCA 1466 
GCGS0276      GCATTAATCTGAACCGTTCGCGCATTACCGCGCCGATTTCCGGCTTTATCGGTCAGTCCA 1619 
CDC2          GCATCAGCCTGAACCGTTCGCGCATTACCGCGCCGATTTCCGGCTTTATCGGCCAGTCCA 1463 
GCGS0402      GCATCAGCCTGAACCGTTCGCGCATTACCGCGCCGATTTCCGGCTTTATCGGCCAGTCCA 1463 
GCGS0834      GCATCAGCCTGAACCGTTCGCGCATTACCGCGCCGATTTCGGGCTTTATCGGCCAGTCCA 1465 
              **** *  ******************************** *********** ******* 



 
FA19          AAGTTTCCGAAGGTACGCTGTTGAATGCGGGCGATACAACTGTTTTAGCCACCATCCGCC 1526 
GCGS0276      AAGTTTCCGAAGGTACGCTGTTGAATGCGGGCGATACGACCGTGCTGGCAACCATCCGCC 1679 
CDC2          AAGTTTCCGAAGGTACGCTGTTGAATGCGGGCGATACAACTGTTTTAGCCACCATCCGCC 1523 
GCGS0402      AAGTTTCCGAAGGTACGCTGTTGAATGCGGGCGATACAACTGTTTTAGCCACCATCCGCC 1523 
GCGS0834      AAGTTTCCGAAGGTACGTTGCTGAACGCTGGCGATGCGACCGTACTGGCGACCATCCGCC 1525 
              ***************** ** **** ** ****** * ** **  * ** ********** 
 
FA19          AAACCAATCCGATGTATGTGAACGTTACCCAGTCTGCATCCGAAGTGATGAAACTGCGCC 1586 
GCGS0276      AAACCAATCCGATGTATGTGAACGTTACCCAGTCTGCATCCGAAGTGATGAAACTGCGCC 1739 
CDC2          AAACCAATCCGATGTATGTGAACGTTACCCAGTCTGCATCCGAAGTGATGAAACTGCGCC 1583 
GCGS0402      AAACCAATCCGATGTATGTGAACGTTACCCAGTCTGCATCCGAAGTGATGAAACTGCGCC 1583 
GCGS0834      AAACCAATCCGATGTATGTGAACGTTACCCAGTCTGCATCCGAAGTGATGAAACTGCGCC 1585 
              ************************************************************ 
 
FA19          GGCAGATAGCCGAAGGCAAGCTGCTGGCGGCGGATGGTGCGATTGCGGTCGGCATCAAAT 1646 
GCGS0276      GGCAGATAGCCGAAGGCAAACTGCTGGCGGCGGATGGTGTGATTGCGGTCGGCATCAAAT 1799 
CDC2          GTCAGATAGCCGAGGGCAAGCTGCTGGCGGCGGATGGTGTGATTGCGGTCGGCATCAAAT 1643 
GCGS0402      GTCAGATAGCCGAGGGCAAGCTGCTGGCGGCGGATGGTGTGATTGCGGTCGGCATCAAAT 1643 
GCGS0834      GGCAGATAGCCGAAGGCAAGCTGCTGGCGGCAGACGGTGCGGTAGCGGTCGGCATCAAGT 1645 
              * *********** ***** *********** ** **** * * ************** * 
 
FA19          TTGACGACGGTACGGTTTATCCTGAAAAAGGCCGCCTGCTGTTTGCTGATCCGACCGTTG 1706 
GCGS0276      TTGACGACGGCACGGTTTATCCTGAAAAAGGCCGCCTGCTGTTTGCCGATCCGACCGTCA 1859 
CDC2          TTGACGACGGCACGGTTTATCCTGAAAAAGGCCGCCTGCTGTTTGCCGACCCGACCGTTG 1703 
GCGS0402      TTGACGACGGCACGGTTTATCCTGAAAAAGGCCGCCTGCTGTTTGCCGACCCGACCGTTG 1703 
GCGS0834      TTGACGACGGCACGGTTTATCCTGAAAAAGGCCGCCTGCTGTTTGCCGATCCGACCGTCA 1705 
              ********** *********************************** ** ********   
 
FA19          ACGAATCGACCGGTCAGATTACCTTGCGCGCCGCCGTATCGAACGATCAGAATATCCTGA 1766 
GCGS0276      ACGAATCGACCGGTCAGATTACCCTGCGCGCCGCCGTACCGAACGATCAGAACATCCTGA 1919 
CDC2          ACGAATCGACCGGTCAGATTACCCTGCGCGCCGCCGTACCGAACGATCAGAATATCCTGA 1763 
GCGS0402      ACGAATCGACCGGTCAGATTACCCTGCGCGCCGCCGTACCGAACGATCAGAATATCCTGA 1763 
GCGS0834      ACGAATCGACCGGTCAGATTACCCTGCGCGCCGCCGTACCGAACAATCAGAACATCCTGA 1765 
              *********************** ************** ***** ******* ******* 
 
FA19          TGCCCGGCCTGTATGTGCGTGTGCTGATGGATCAGGTGGCGGCGGATAATGCATTCATCG 1826 
GCGS0276      TGCCCGGCCTGTATGTGCGCGTGCTGATGGATCAAGTGGCGGTGGATAACGCATTCATCG 1979 
CDC2          TGCCCGGCCTGTATGTGCGCGTGCTGATGGATCAAGTGGCGGTGGATAATGCATTCATCG 1823 
GCGS0402      TGCCCGGCCTGTATGTGCGCGTGCTGATGGATCAAGTGGCGGTGGATAATGCATTCATCG 1823 
GCGS0834      TGGCAGGCCTGTATGTGCGCGTGCTGATGGATCAAGTGGCGGCGGACAACGCATTTGTTG 1825 
              ** * ************** ************** ******* *** ** *****  * * 
 
FA19          TTCCACAGCAGGCGGTAACGCGCGGTGCGAAAGATACCGTGATGATTGTGAATGCCCAGG 1886 
GCGS0276      TGCCGCAGCAGGCGGTAACGCGCGGTGCGAAAGATACCGTGATGATTGTGAATGCCCAAG 2039 
CDC2          TTCCACAGCAGGCGGTAACGCGCGGTACGAAAGATACCGTGATGATTGTGAACGCCCAAG 1883 
GCGS0402      TTCCACAGCAGGCGGTAACGCGCGGTACGAAAGATACCGTGATGATTGTGAACGCCCAAG 1883 
GCGS0834      TGCCGCAGCAGGCGGTAACGCGCGGTGCGAAAGATACCGTGATGATTGTGAACGCCCAAG 1885 
              * ** ********************* ************************* ***** * 
 
FA19          GCGGTATGGAACCCCGCGAGGTAACGGTCGCGCAACAGCAGGGTACGAATTGGATTGTTA 1946 
GCGS0276      GCGGTATGGAACCCCGCGAGGTAACGGTCGCGCAACAGCAGGGTACGAATTGGATTGTTA 2099 
CDC2          GCGGTATGGAACCACGCGAGGTAACGATTGCACAACAGCAGGGTGCGAATTGGATTGTTA 1943 
GCGS0402      GCGGTATGGAACCACGCGAGGTAACGATTGCACAACAGCAGGGTGCGAATTGGATTGTTA 1943 
GCGS0834      GCGGTATGGAACCCCGAGAGGTAACGGTTGCACAACAGCAGGGTGCGAATTGGATTGTTA 1945 
              ************* ** ********* * ** ************ *************** 
 
FA19          CGTCGGGTCTGAAGGACGGGGACAAGGTGGTTGTGGAAGGCATCAGTATCGCCGGTATGA 2006 
GCGS0276      CGTCGGGTCTGAAGGACGGGGACAAGGTGGTTGTGGAAGGCATCAGTATCGCCGGTATAA 2159 
CDC2          CGTCAGGTCTGAAGGACGGGGACAAGGTGGTTGTGGAAGGCATCAGTATCGCCGGCATGA 2003 
GCGS0402      CGTCAGGTCTGAAGGACGGGGACAAGGTGGTTGTGGAAGGCATCAGTATCGCCGGCATGA 2003 
GCGS0834      CGTCAGGTCTGAAGGACGGAGACAAGGTGGTTGTGGAAGGAATCAGTATCGCCGGCATGA 2005 
              **** ************** ******************** ************** ** * 



 
FA19          CGGGGGCGAAAAAGGTAACGCCTAAAGAATGGGCGCCGTCTGAAAACCAAGCTGCCGCCC 2066 
GCGS0276      CGGGTGCGAAAAAGGTAACGCCCAAAGAATGGGCGCCGTCTGAAAACCAAGCCGCCGCGC 2219 
CDC2          CGGGTGCGAAAAAGGTAACGCCTAAAGAATGGATGCCGTCTGAAAACCAAGCTGCTGCGC 2063 
GCGS0402      CGGGTGCGAAAAAGGTAACGCCTAAAGAATGGATGCCGTCTGAAAACCAAGCTGCTGCGC 2063 
GCGS0834      CGGGTGCGAAAAAAGTAACGCCCAAAGAATGGATGCCGTCTGAAAACCAAGCCTCTGCCC 2065 
              **** ******** ******** *********  ******************  * ** * 
 
FA19          CTCAAGCCGGCGTTCAGACGGCATCTGAAGCCAAACCTGCTTCTGAAGCGAAATAAGGAA 2126 
GCGS0276      CTCAAGCTGACGTTCAGACGGCATCTGAAGCCAAAACTGCTTCTGAAGCGGAATAAGGAA 2279 
CDC2          CTCAATCCGGCGTTCAGACGGCATCTGAAGCCAAACCTGCTTCTGAAGCGGAATAAGGAA 2123 
GCGS0402      CTCAATCCGGCGTTCAGACGGCATCTGAAGCCAAACCTGCTTCTGAAGCGGAATAAGGAA 2123 
GCGS0834      CTCAAGCCGGCGTTCAGACGGCATCTGAAGCCAAACCTGCTTCTGAAGCGGAATAAGGAA 2125 
              ***** * * ************************* ************** ********* 
                     mtrD 
FA19          GGCATCGATGGCTAAATTCTTTATCGACCGCCCCATTTTCGCGTGGGTTATTTCGATTTT 2186 
GCGS0276      GGCATCGATGGCTAAATTTTTTATCGACCGCCCTATTTTTGCGTGGGTTATTTCGATTTT 2339 
CDC2          GGCATCGATGGCTAAATTTTTTATCGACCGCCCCATTTTCGCGTGGGTTATTTCGATTTT 2183 
GCGS0402      GGCATCGATGGCTAAATTTTTTATCGACCGCCCCATTTTCGCGTGGGTTATTTCGATTTT 2183 
GCGS0834      GGCATCGATGGCTAAATTTTTTATCGACCGCCCCATTTTCGCGTGGGTTATTTCGATTTT 2185 
              ****************** ************** ***** ******************** 
 
FA19          CATTATTGCGGCAGGTATTTTCGGCATTAAAAGCCTGCCGGTTTCGCAATATCCGTCCGT 2246 
GCGS0276      CATTATTGCGGCGGGTATTTTCGGCATCAAAAGCCTGCCTGTTTCGCAATATCCGTCCGT 2399 
CDC2          CATCATTGCGGCGGGTATTTTCGGCATTAAAAGCCTGCCTGTTTCGCAATATCCGTCTGT 2243 
GCGS0402      CATCATTGCGGCGGGTATTTTCGGCATTAAAAGCCTGCCTGTTTCGCAATATCCGTCTGT 2243 
GCGS0834      CATTATTGCGGCGGGTATTTTCGGCATTAAAAGCCTGCCTGTTTCGCAATATCCGTCTGT 2245 
              *** ******** ************** *********** ***************** ** 
 
FA19          TGCCGCCCCGACCATTACTTTGCACGCCATTTATCCGGGTGCGTCCGCACAAGTGATGGA 2306 
GCGS0276      CGCCGCCCCGACCATTACTTTGCACGCCACTTATCCGGGTGCGTCCGCGCAGGTAATGGA 2459 
CDC2          TGCCGCACCGAATATTACCCTGAGGGCTACTTATCCGGGTGCATCCGCACAAGTGATGGA 2303 
GCGS0402      TGCCGCACCGAATATTACCCTGAGGGCTACTTATCCGGGTGCATCCGCACAAGTGATGGA 2303 
GCGS0834      TGCCGCCCCAACCATTACCTTGCACGCCACTTATCCGGGTGCGTCCGCGCAGGTAATGGA 2305 
               ***** ** *  *****  **   ** * ************ ***** ** ** ***** 
 
FA19          AGGCAGCGTACTTTCCGTGATCGAACGGAATATGAACGGCGTGGAAGGTTTGGACTATAT 2366 
GCGS0276      AGACAGCGTGCTTTCCGTGATCGAGCGGAATATGAACGGCGTGGAAGGTTTGGATTATAT 2519 
CDC2          AGACAGCGTACTTTCCGTTATCGAGCGGAATATGAACGGCGTGGAAGGTTTGGATTATAT 2363 
GCGS0402      AGACAGCGTACTTTCCGTTATCGAGCGGAATATGAACGGCGTGGAAGGTTTGGATTATAT 2363 
GCGS0834      AGACAGCGTACTTTCCGTTATCGAGCGGAATATGAACGGCGTGGAAGGTTTGGATTATCT 2365 
              ** ****** ******** ***** ***************************** *** * 
 
FA19          GTCCACTTCCGCCGATTCGAGCGGCAGCGGCAGCGTGAGCCTGACCTTTACGCCCGATAC 2426 
GCGS0276      GTCCACTTCCGCCGATTCGAGCGGCAGCGGCAGCGTGAGCCTGACCTTTACGCCCGATAC 2579 
CDC2          GTCCACTTCTGCCGATTCGAGCGGCAGCGGCAGCGTGAGCCTGACCTTTACGCCTGAAAC 2423 
GCGS0402      GTCCACTTCTGCCGATTCGAGCGGCAGCGGCAGCGTGAGCCTGACCTTTACGCCTGAAAC 2423 
GCGS0834      GTCCACTTCTGCCGATTCGAGCGGCAGCGGCAGCGTCAGCCTGACCTTTACGCCCGATAC 2425 
              ********* ************************** ***************** ** ** 
 
FA19          CGACGAGAATCTGGCGCAGGTGGAAGTGCAGAACAAGCTTTCCGAAGTATTGAGCACGCT 2486 
GCGS0276      CGACGAGAATCTGGCGCAGGTGGAAGTGCAGAACAAGCTTTCCGAAGTATTGAGCACGCT 2639 
CDC2          CGACGAAGATTTGGCTCAGGTGGAGGTGCAAAACAAGCTTTCCGAAGTATTGAGCATGTT 2483 
GCGS0402      CGACGAAGATTTGGCTCAGGTGGAGGTGCAAAACAAGCTTTCCGAAGTATTGAGCATGTT 2483 
GCGS0834      GGACGAGAACCTGGCGCAGGTGGAAGTGCAGAACAAGCTTTCCGAAGTATTGAGCACGCT 2485 
               *****  *  **** ******** ***** ************************* * * 
 
FA19          GCCGGCAACCGTCCAGCAATACGGCGTAACCGTATCCAAGGCGCGTTCCAATTTCCTGAT 2546 
GCGS0276      GCCGGCAACCGTCCAGCAATACGGCGTAACCGTATCCAAGGCGCGTTCCAATTTCCTGAT 2699 
CDC2          GCCTGCTACCGTCCAGCAATACGGCGTTACCGTATCCAAAGCGCGTTCCAATTTTTTGAT 2543 
GCGS0402      GCCTGCTACCGTCCAGCAATACGGCGTTACCGTATCCAAAGCGCGTTCCAATTTTTTGAT 2543 
GCGS0834      GCCGGCAACCGTCCAGCAGTACGGCGTTACCGTATCCAAGGCGCGTTCCAATTTCCTGAT 2545 
              *** ** *********** ******** *********** **************  **** 



 
FA19          GATTGTGATGCTTTCGTCGGATGTGCAGTCAACCGAAGAGATGAACGACTACGCGCAGCG 2606 
GCGS0276      GATTGTGATGCTTTCGTCGGATGTGCAGTCAACCGAAGAGATGAACGACTACGCGCAGCG 2759 
CDC2          GATTGTGATGCTGTCGTCAGACGTACAGTCAACCGAGGAGATGAACGACTACGCGCAGCG 2603 
GCGS0402      GATTGTGATGCTGTCGTCAGACGTACAGTCAACCGAGGAGATGAACGACTACGCGCAGCG 2603 
GCGS0834      GATTGTGATGCTTTCGTCGGATGTGCAGTCAACCGAAGAGATGAACGACTACGCGCAGCG 2605 
              ************ ***** ** ** *********** *********************** 
 
FA19          CAACGTCGTTCCCGAATTGCAGCGTATCGAAGGCGTGGGGCAGGTCCGCCTGTTCGGCGC 2666 
GCGS0276      TAATATCGTTCCCGAACTGCAGCGTATCGAAGGCGTGGGGCAGGTACGCCTGTTCGGCGC 2819 
CDC2          TAATATCGTTCCCGAGTTGCAGCGTATCGAAGGCGTGGGGCAGGTACGCCTGTTCGGCGC 2663 
GCGS0402      TAATATCGTTCCCGAGTTGCAGCGTATCGAAGGCGTGGGGCAGGTACGCCTGTTCGGCGC 2663 
GCGS0834      CAATATCGTTCCCGAATTGCAGCGTATCGAAGGCGTGGGGCAGGTCCGCCTGTTCGGCGC 2665 
               **  **********  **************************** ************** 
 
FA19          GCAACGCGCGATGCGGATTTGGGTCGATCCTAAGAAACTGCAAAACTACAATTTGTCGTT 2726 
GCGS0276      GCAACGCGCGATGCGGATTTGGGTTGATCCTAAGAAACTGCAAAACTACAATTTGTCGTT 2879 
CDC2          GCAACGCGCGATGCGGATTTGGGTCGATCCTAAGAAACTGCAGAACTACAATTTGTCGTT 2723 
GCGS0402      GCAACGCGCGATGCGGATTTGGGTCGATCCTAAGAAACTGCAGAACTACAATTTGTCGTT 2723 
GCGS0834      GCAACGCGCGATGCGGATTTGGGTCGATCCTAAGAAACTGCAAAACTACAATTTGTCGTT 2725 
              ************************ ***************** ***************** 
 
FA19          TGCCGATGTCGGCAGCGCGTTGTCGGCGCAGAATATCCAAATTTCCGCAGGTTCCATCGG 2786 
GCGS0276      TGCCGATATCGGCAGCGCGCTGTCCGCCCAGAACGTCCAGATTTCAGCGGGTTCTATCGG 2939 
CDC2          TGCCGATATCGGCAGCGCGCTGTCGGCGCAGAATATCCAGATTTCCGCAGGTTCCATCGG 2783 
GCGS0402      TGCCGATATCGGCAGCGCGCTGTCGGCGCAGAATATCCAGATTTCCGCAGGTTCCATCGG 2783 
GCGS0834      TGCCGATATCGGCAGCGCGCTGTCCGCCCAGAACGTCCAGATTTCAGCGGGTTCTATCGG 2785 
              ******* *********** **** ** *****  **** ***** ** ***** ***** 
 
FA19          TTCGCTTCCCGCTGTGCGCGGACAGACGGTTACGGCTACCGTAACGGCGCAAGGGCAGTT 2846 
GCGS0276      TTCGCTTCCCGCCGTTCGCGGACAGACGGTTACGGCTACCGTAACGGCGCAAGGGCAGTT 2999 
CDC2          TTCGCTTCCCGCTGTTCAGGGGCAGACTGTTACGGCTACCGTAACGGCGCAAGGGCAGTT 2843 
GCGS0402      TTCGCTTCCCGCTGTTCAGGGGCAGACTGTTACGGCTACCGTAACGGCGCAAGGGCAGTT 2843 
GCGS0834      TTCGCTTCCCGCCGTTCGCGGACAGACGGTTACGGCTACCGTAACAGCGCAGGGGCAGTT 2845 
              ************ ** *  ** ***** ***************** ***** ******** 
 
FA19          GGGTACGGCAGAAGAATTCGGCAACGTCATCCTCCGCGCCAATACCGACGGTTCTAATAT 2906 
GCGS0276      GGGTACGGCAGAAGAATTCGGCAACGTCATCCTCCGCGCCAATACCGACGGTTCTAATGT 3059 
CDC2          GAGTACGGCAGAAGAATTCGGCAACGTCATCCTCCGCGCCAATACTGATGGTTCTAATGT 2903 
GCGS0402      GAGTACGGCAGAAGAATTCGGCAACGTCATCCTCCGCGCCAATACTGATGGTTCTAATGT 2903 
GCGS0834      GGGTACGGCCGAAGAATTCGGCAACGTCATCCTCCGCGCCAATACCGACGGTTCTAATGT 2905 
              * ******* *********************************** ** ********* * 
 
FA19          TTACCTGAAGGATGTGGCGAAAGTCGGATTGGGTATGGAAGACTATTCTTCCTCAACCCG 2966 
GCGS0276      TTACCTGAAGGATGTGGCAAGGGTCGGACTGGGTATGGAAGACTATTCTTCCTCAACCCG 3119 
CDC2          TTACCTGAAGGATGTGGCGAAAGTCGGATTGGGTATGGAAGACTATTCTTCCTCAACCCG 2963 
GCGS0402      TTACCTGAAGGATGTGGCGAAAGTCGGATTGGGTATGGAAGACTATTCTTCCTCAACCCG 2963 
GCGS0834      TTACCTGAAGGATGTGGCAAGGGTCGGACTGGGTATGGAAGACTATTCTTCCTCAACCCG 2965 
              ****************** *  ****** ******************************* 
 
FA19          CCTGAACGGGGTAAATACCACCGGTATGGCGGTAATGTTGTCCAACAGCGGCAATGCGAT 3026 
GCGS0276      TCTGAACGGTGTAAATACCACCGGTATGGCGGTGATGCTGTCCAACAGCGGCAATGCGAT 3179 
CDC2          TCTGAACGGGGTAAATACCACCGGTATGGCGGTGATGCTGTCCAACAGCGGTAATGCGAT 3023 
GCGS0402      TCTGAACGGGGTAAATACCACCGGTATGGCGGTGATGCTGTCCAACAGCGGTAATGCGAT 3023 
GCGS0834      TCTGAACGGTGTAAATACCACCGGTATGGCGGTGATGCTGTCCAACAGCGGCAATGCGAT 3025 
               ******** *********************** *** ************* ******** 
 
FA19          GGCGACGGCAAAGGCGGTAAAAGAACGCTTGGCGGTGCTGGAAAAATACTTTCCGCAGGG 3086 
GCGS0276      GGCGACGGCAAAGGCGGTTAAAGAACGCATGGCGACGTTGGAAAAATACTTTCCTCAGGG 3239 
CDC2          GGCGACGGCAAAGGCGGTTAAAGAACGCATGGCGACGTTGGAAAAATACTTTCCTCAGGG 3083 
GCGS0402      GGCGACGGCAAAGGCGGTTAAAGAACGCATGGCGACGTTGGAAAAATACTTTCCTCAGGG 3083 
GCGS0834      GGCGACGGCAAAGGCGGTTAAAGAACGTATGGCGGTGCTGGAAAAATACTTTCCGCAGGG 3085 
              ****************** ********  *****  * **************** ***** 



 
FA19          TATGAGTTGGAAAACCCCTTACGATACTTCCAAATTCGTTGAAATTTCGATTGAAAAAGT 3146 
GCGS0276      TATGAGCTGGAAAACCCCTTACGATACTTCCAAATTCGTCGAAATTTCGATTGAAAAAGT 3299 
CDC2          TATGAGCTGGAAAACCCCTTACGATACTTCCAAATTCGTCGAAATTTCGATTGAAAAAGT 3143 
GCGS0402      TATGAGCTGGAAAACCCCTTACGATACTTCCAAATTCGTCGAAATTTCGATTGAAAAAGT 3143 
GCGS0834      TATGGGCTGGAAAACCCCTTACGATACTTCCAAATTCGTCGAAATTTCGATTGAAAAAGT 3145 
              **** * ******************************** ******************** 
 
FA19          GATTCACACTTTAATCGAAGCGATGGTGCTGGTGTTTGTCGTAATGTACCTCTTCCTGCA 3206 
GCGS0276      GATTCATACTTTAATCGAAGCGATGGTGCTGGTGTTTGTCGTAATGTATCTCTTCCTGCA 3359 
CDC2          CATCCATACCTTGTTAGAGGCGATGGTGCTGGTTTTTGTCGTGATGTACCTCTTCCTGCA 3203 
GCGS0402      CATCCATACCTTGTTAGAGGCGATGGTGCTGGTTTTTGTCGTGATGTACCTCTTCCTGCA 3203 
GCGS0834      GATTCACACTTTAATCGAAGCGATGGTGCTGGTGTTTGTCGTAATGTATCTCTTCCTGCA 3205 
               ** ** ** **  * ** ************** ******** ***** *********** 
 
FA19          AAACATCCGTTATACGCTGATTCCGACCATCGTCGTACCGATTTCCCTGTTGGGCGGTTT 3266 
GCGS0276      AAACATCCGTTATACGCTGATTCCGACCATCGTCGTACCGATTTCGCTGTTGGGCGGTTT 3419 
CDC2          AAACATCCGTTATACGCTGATTCCGACCATCGTCGTACCGATTTCCCTGTTGGGCGGTTT 3263 
GCGS0402      AAACATCCGTTATACGCTGATTCCGACCATCGTCGTACCGATTTCCCTGTTGGGCGGTTT 3263 
GCGS0834      AAACATCCGTTATACGCTGATTCCGACCATCGTCGTACCGATTTCCCTGTTGGGCGGTTT 3265 
              ********************************************* ************** 
 
FA19          CGCCTTCATCTCTTATATGGGGATGTCGATTAACGTATTGACGATGTTTGCGATGATATT 3326 
GCGS0276      CGCCTTCATCTCTTATATGGGCATGTCGATTAACGTACTGACCATGTTTGCGATGGTTTT 3479 
CDC2          CGCCTTCATCTCTTATATGGGCATGTCGATTAACGTATTAACGATGTTTGCGATGGTTTT 3323 
GCGS0402      CGCCTTCATCTCTTATATGGGCATGTCGATTAACGTATTAACGATGTTTGCGATGGTTTT 3323 
GCGS0834      CGCCTTCATCTCTTATATGGGCATGTCGATTAACGTATTGACGATGTTTGCGATGGTTTT 3325 
              ********************* *************** * ** ************ * ** 
 
FA19          GGTCATCGGCATCGTGGTCGATGACGCGATTGTGGTGGTTGAAAACGTCGAGCGCATTAT 3386 
GCGS0276      GGTCATCGGCATCGTGGTCGATGACGCGATTGTGGTGGTTGAAAACGTCGAGCGCATTAT 3539 
CDC2          GGTCATCGGTATCGTGGTCGATGACGCGATTGTGGTGGTTGAAAACGTCGAGCGCATTAT 3383 
GCGS0402      GGTCATCGGTATCGTGGTCGATGACGCGATTGTGGTGGTTGAAAACGTCGAGCGCATTAT 3383 
GCGS0834      GGTCATCGGTATCGTGGTCGATGACGCGATTGTGGTGGTTGAAAACGTCGAGCGCATTAT 3385 
              ********* ************************************************** 
 
FA19          GGCGGGTGAAGGCCTGCCGCCCAAAGAAGCGACCAAAAAAGCGATGGGTCAGATTTCGGG 3446 
GCGS0276      GGCGGGTGAAGGCTTGCCGCCCAAAGAAGCGACCAAAAAAGCGATGGGTCAGATTTCGGG 3599 
CDC2          GGCGGGTGAAGGCCTGCCGCCTAAGGCTGCAACCAAAAAAGCAATGGGTCAGATTTCCGG 3443 
GCGS0402      GGCGGGTGAAGGCCTGCCGCCTAAGGCTGCAACCAAAAAAGCAATGGGTCAGATTTCCGG 3443 
GCGS0834      GGCGGCGGAAGGTTTACCGCCTAAAGAAGCCACCAAAAAGGCGATGGGTCAGATTTCCGG 3445 
              *****  *****  * ***** ** *  ** ******** ** ************** ** 
 
FA19          CGCGGTCATCGGTATTACCGCCGTTCTGATTTCCGTGTTCGTGCCTCTGGCGATGTTCAG 3506 
GCGS0276      CGCGGTCATCGGTATTACCGCCGTTCTGATTTCCGTGTTCGTACCGTTGGCGATGTTCAG 3659 
CDC2          TGCGGTCATCGGTATTACTGCTGTTTTGATGTCTGTATTCGTTCCTCTGGCTATGTTCAG 3503 
GCGS0402      TGCGGTCATCGGTATTACTGCTGTTTTGATGTCTGTATTCGTTCCTCTGGCTATGTTCAG 3503 
GCGS0834      CGCGGTGGTCGGTATTACCGCCGTATTGATTTCCGTGTTCGTACCGTTGGCGATGTTCAG 3505 
               *****  ********** ** **  **** ** ** ***** **  **** ******** 
 
FA19          CGGGGCGGCCGGCAATATTTACAAACAGTTTGCCCTGACGATGGCGTCATCAATCGCATT 3566 
GCGS0276      CGGGGCGACGGGCAATATTTACAAACAGTTTGCCCTGACGATGGCGTCATCAATCGCATT 3719 
CDC2          CGGGGCAACGGGCAATATCTATAAACAGTTTGCACTGACTATGGCGGCATCAATCGCATT 3563 
GCGS0402      CGGGGCAACGGGCAATATCTATAAACAGTTTGCACTGACTATGGCGGCATCAATCGCATT 3563 
GCGS0834      CGGCGCGACGGGCAATATTTACAAACAGTTTGCCCTGACTATGGCGGCATCAATCGCATT 3565 
              *** **  * ******** ** *********** ***** ****** ************* 
 
FA19          CTCCGCCTTCCTTGCGCTGACCCTTACCCCTGCTTTGTGTGCCACAATGTTGAAGACAAT 3626 
GCGS0276      CTCCGCCTTCCTTGCGCTGACCCTTACCCCTGCTTTGTGTGCCACAATGTTGAAGACAAT 3779 
CDC2          CTCTGCCTTCCTTGCGCTGACACTCACACCTGCTTTGTGTGCCACAATGTTGAAGACCAT 3623 
GCGS0402      CTCTGCCTTCCTTGCGCTGACACTCACACCTGCTTTGTGTGCCACAATGTTGAAGACCAT 3623 
GCGS0834      CTCCGCCTTCCTTGCGCTGACACTCACGCCTGCATTATGTGCCACGATGCTCAAACCGAT 3625 
              *** ***************** ** ** ***** ** ******** *** * **  * ** 



 
FA19          CCCGAAAGGGCATCACGAAGAGAAAAAAGGTTTCTTCGGCTGGTTCAACAAGAAATTCGA 3686 
GCGS0276      CCCGAAAGGGCATCACGAAGAGAAAAAAGGTTTCTTCGGCTGGTTCAACAAGAAATTCGA 3839 
CDC2          CCCGAAAGGGCATCACGAAGAGAAAAAAGGTTTCTTCGGTTGGTTTAACAAAAAATTCGA 3683 
GCGS0402      CCCGAAAGGGCATCACGAAGAGAAAAAAGGTTTCTTCGGTTGGTTTAACAAAAAATTCGA 3683 
GCGS0834      TCAAAAGGGGCATCACGAAGAGAAAAAGGGCTTTTTCGGCTGGTTCAACAAAAAATTCAC 3685 
               *  ** ******************** ** ** ***** ***** ***** ******   
 
FA19          CAGTTGGACGCACGGCTACGAAGGCCGGGTTGCCAAAGTGCTGCGTAAGACTTTCCGCAT 3746 
GCGS0276      CAGTTGGACGCACGGTTACGAAGGCCGGGTTGCCAAAGTGCTGCGTAAGACTTTCCGCAT 3899 
CDC2          CAACTGGACACACGGCTACGAAGGCTGGGTTGCCAAAGTATTGCGCAAGACTTTGCGCAT 3743 
GCGS0402      CAACTGGACACACGGCTACGAAGGCTGGGTTGCCAAAGTATTGCGCAAGACTTTGCGCAT 3743 
GCGS0834      TGCTTGGACGCACGGCTACGAAGGCCGGGTTGCCAAAGTTTTGCGTAAGACTGTGCGTAT 3745 
                  ***** ***** ********* *************  **** ****** * ** ** 
 
FA19          GATGGTTGTCTATATCGGCTTGGCGGTTGTGGGCGTGTTCCTGTTTATGCGCCTGCCGAC 3806 
GCGS0276      GATGGTTGTCTATATCGGCTTGGCGGTTGTGGGCGTGTTCCTGTTTATGCGTCTGCCGAC 3959 
CDC2          GATGGTTGTTTACGTTGGTTTGGCGGTTGTGGGCGTATTCCTGTTTATGCGCCTGCCGAC 3803 
GCGS0402      GATGGTTGTTTACGTTGGTTTGGCGGTTGTGGGCGTATTCCTGTTTATGCGCCTGCCGAC 3803 
GCGS0834      GATGGTTGTTTATATCGGCTTGGCGGTTGTGGGCGTATTCCTGTTTATGCGCCTGCCGAC 3805 
              ********* **  * ** ***************** ************** ******** 
 
FA19          TTCGTTCCTGCCGACCGAAGACCAAGGCTTCGTTATGGTCAGCGTGCAACTGCCTGCGGG 3866 
GCGS0276      TTCATTCCTGCCGACCGAAGACCAAGGCTTCGTCATGGTCAGCGTGCAACTGCCTGCAGG 4019 
CDC2          TTCGTTCCTGCCGACCGAAGACCAAGGCTTCGTTATGGTCAGCGTGCAACTGCCTGCGGG 3863 
GCGS0402      TTCGTTCCTGCCGACCGAAGACCAAGGCTTCGTTATGGTCAGCGTGCAACTGCCTGCGGG 3863 
GCGS0834      CTCATTCTTGCCGACCGAAGACCAAGGCTTCGTTATGGTCAGCGTGCAACTGCCTGCGGG 3865 
               ** *** ************************* *********************** ** 
 
FA19          TGCGACCAAAGAGCGCACCGATGCGACGCTAGCACAAGTTACCCAACTGGCGAAAAGCAT 3926 
GCGS0276      AGCGACCCAAGAGCGCACCAATGCGACTTTGGCGCAAGTTACCCAACTGGCGAAAAGCAT 4079 
CDC2          TGCGACCAAAGAGCGCACCGATGCGACGCTGGCGCAAGTAACGCAGTTGGCAAAAAGTAT 3923 
GCGS0402      TGCGACCAAAGAGCGCACCGATGCGACGCTGGCGCAAGTAACGCAGTTGGCAAAAAGTAT 3923 
GCGS0834      CGCGACCAAAGAGCGTACCGATGCGACGCTGGCGCAAGTTACACAATTGGCAAAAAGCAT 3925 
               ****** ******* *** *******  * ** ***** ** **  **** ***** ** 
 
FA19          TCCCGAAATTGAAAACATCATTACCGTTTCCGGCTTCAGCTTTTCGGGCAGCGGTCAGAA 3986 
GCGS0276      TCCTGAAATAGAAAACATCATTACCGTTTCCGGCTTCAGCTTTTCGGGCAGCGGTCAGAA 4139 
CDC2          TCCTGAAATTGAAAACATCATTACCGTTTCCGGCTTCAGCTTTTCGGGCAGCGGTCAGAA 3983 
GCGS0402      TCCTGAAATTGAAAACATCATTACCGTTTCCGGCTTCAGCTTTTCGGGCAGCGGTCAGAA 3983 
GCGS0834      TCCTGAAATTGAAAACATCATTACCGTTTCCGGCTTCAGCTTTTCGGGCAGCGGCCAGAA 3985 
              *** ***** ******************************************** ***** 
 
FA19          TATGGCGATGGGTTTTGCCATATTGAAAGATTGGAACGAACGTACCGCCTCCGGCAGCGA 4046 
GCGS0276      TATGGCGATGGGTTTTGCCATATTGAAAGATTGGAACGAGCGTACCGCGCCCGGCAGCGA 4199 
CDC2          TATGGCAATGGGTTTTGCCATGCTCAAAGACTGGAACGAGCGTAAAACCCCGGGCAGCGA 4043 
GCGS0402      TATGGCAATGGGTTTTGCCATGCTCAAAGACTGGAACGAGCGTAAAACCCCGGGCAGCGA 4043 
GCGS0834      TATGGCGATGGGTTTTGCGATGCTTAAGGATTGGGACGAACGTAAAACCCCCGGCAGCGA 4045 
              ****** *********** **  * ** ** *** **** ****   *  * ******** 
 
FA19          TGCCGTTGCGGTTGCCGGCAAGCTGACGGGTATGATGATGGGGACGCTTAAAGACGGTTT 4106 
GCGS0276      TGCCGTTGCGATTGCCGGCAAGCTGACGGGTATGATGATGGGGACGCTTAAAGACGGTTT 4259 
CDC2          TGCGGAATCGGTTGCAGGCAAATTGACCGGTATGATGATGGGGACGCTTAAAGACGGTTT 4103 
GCGS0402      TGCGGAATCGGTTGCAGGCAAATTGACCGGTATGATGATGGGGACGCTTAAAGACGGTTT 4103 
GCGS0834      TGCCGTTGCGGTTGCCGGCAAGCTGACGGGTATGATGATGGGGACGCTTAAAGACGGTTT 4105 
              *** *   ** **** *****  **** ******************************** 
 
FA19          CGGCATCGCCGTCGTCCCGCCTCCGATTCTGGAGTTGGGCAACGGTTCGGGCCTGAGCAT 4166 
GCGS0276      TGGCATCGCCGTCGTCCCGCCTCCGATTCTGGAGTTGGGCAACGGTTCGGGTCTGAGCAT 4319 
CDC2          CGGCATCGCCATCGTTCCGCCTCCGATTATGGAGTTGGGCAACGGTTCCGGTTTGAGCAT 4163 
GCGS0402      CGGCATCGCCATCGTTCCGCCTCCGATTATGGAGTTGGGCAACGGTTCCGGTTTGAGCAT 4163 
GCGS0834      CGGCATCGCCATCGTTCCGCCTCCGATTATGGAGTTGGGCAACGGTTCGGGTTTGACCAT 4165 
               ********* **** ************ ******************* **  *** *** 



FA19          CAACCTGCAAGACCGCAACAATACCGGCCATACCGCATTGCTGGCGAAGCGCAACGAGCT 4226 
GCGS0276      CAACCTGCAAGACCGCAACAATACCGGCCATACCGCATTGCTGGCGAAGCGCAACGAGTT 4379 
CDC2          CAACCTGCAAGACCGCAACAATACCGGTCATGCCGCATTGCTGGCCAAACGCAACGAGTT 4223 
GCGS0402      CAACCTGCAAGACCGCAACAATACCGGTCATGCCGCATTGCTGGCCAAACGCAACGAGTT 4223 
GCGS0834      CAACCTGCAAGATCGCAACAATACCGGTCATGCCGCATTGCTGGCCAAACGCAACGAGTT 4225 
              ************ ************** *** ************* ** ********* * 
 
FA19          GATTCAGAAAATGCGTGCCAGCGGTTTGTTTGACCCCAGCACCGTCCGTGCCGGCGGTTT 4286 
GCGS0276      GATTCAGAAAATGCGTGCCAGCGGTTTGTTTGACCCCAGCACCGTCCGTGCCGGCGGTTT 4439 
CDC2          GATTCAGAAAATGCGTACCAGCGGTTTGTTTAACCCAAGTACCGTCCGTGCCGGCGGTTT 4283 
GCGS0402      GATTCAGAAAATGCGTACCAGCGGTTTGTTTAACCCAAGTACCGTCCGTGCCGGCGGTTT 4283 
GCGS0834      GATTCAGAAAATGCGTACCAGCGGTTTGTTTAACCCCAGCACCGTCCGTGCCGGCGGTTT 4285 
              **************** ************** **** ** ******************** 
 
FA19          GGAAGACTCGCCGCAGTTGAAAATCGACATCAACCGTGCCGCAGCGGCGGCGCAAGGCAT 4346 
GCGS0276      GGAAGACTCGCCGCAGTTGAAAATCGACATCAACCGTGCCGCCGCGGCGGCGCAAGGCAT 4499 
CDC2          GGAAGACGCGCCGCAGTTGAAAATCGACATCAACCGTGCCGCGGCGGCGGCGCAAGGCGT 4343 
GCGS0402      GGAAGACGCGCCGCAGTTGAAAATCGACATCAACCGTGCCGCGGCGGCGGCGCAAGGCGT 4343 
GCGS0834      GGAAGACGCGCCGCAGTTGAAAATCGACATTAACCGTTCGGCGGCTTCGGCACAAGGTAT 4345 
              ******* ********************** ****** * ** **  **** *****  * 
 
FA19          TTCGTTTGCCGACATCCGCACCGCATTGGCAAGCGCGCTGAGTTCGTCTTATGTCAGCGA 4406 
GCGS0276      TTCGTTTGCCGACATCCGCACCGCATTGGCAAGTGCGCTGAGTTCGTCTTATGTCAACGA 4559 
CDC2          TTCGTTTGCCGACATCCGCACCGCATTGGCAAGCGCGCTGAGTTCGTCTTATGTCAGCGA 4403 
GCGS0402      TTCGTTTGCCGACATCCGCACCGCATTGGCAAGCGCGCTGAGTTCGTCTTATGTCAGCGA 4403 
GCGS0834      TTCTTTTGCCAGCATCCGTACTGCATTGGCAAATGCGCTGGGTTCGTCTTACGTCAACGA 4405 
              *** ******  ****** ** **********  ****** ********** **** *** 
 
FA19          CTTCCCGAACCAAGGCCGTCTGCAACGCGTGATGGTGCAGGCCGACGAGGATGCCCGTAT 4466 
GCGS0276      CTTCCCGAACCAAGGCCGTCTGCAGCGCGTGATGGTGCAGGCAGACGGGGATGCCCGTAT 4619 
CDC2          CTTCCCGAACCAAGGCCGTCTGCAGCGCGTGATGGTGCAGGCAGACGGGGATGCCCGTAT 4463 
GCGS0402      CTTCCCGAACCAAGGCCGTCTGCAGCGCGTGATGGTGCAGGCAGACGGGGATGCCCGTAT 4463 
GCGS0834      CTTCCCGAACCAAGGCCGTTTGCAGCGCGTGATGGTTCAGGCGGATGCTTCGGCACGTAT 4465 
              ******************* **** *********** ***** ** *     ** ***** 
 
FA19          GCAGCCTGCCGATATTTTGAACCTGACCGTGCCGAACAAATCCGGCGTCGCCGTACCGCT 4526 
GCGS0276      GCAGCCTGCCGATATTTTGAACCTGACCGTGCCGAACAAATCCGGCGTTGCCGTACCGCT 4679 
CDC2          GCAGCCTGCCGACATCTTGAATCTGACTGTGCCGAATAGCTCGGGCATTGCCGTTCCGCT 4523 
GCGS0402      GCAGCCTGCCGACATCTTGAATCTGACTGTGCCGAATAGCTCGGGCATTGCCGTTCCGCT 4523 
GCGS0834      GCAGCCTGCCGACATCTTGAATCTGACTGTGCCGAATAGCTCGGGCATTGCCGTTCCGCT 4525 
              ************ ** ***** ***** ******** *  ** *** * ***** ***** 
 
FA19          TTCCACCATTGCTACTGTTTCTTGGGAAAACGGTACGGAACAGAGCGTACGCTTCAACGG 4586 
GCGS0276      TTCCACCATTGCTACTGTTTCTTGGGAAAACGGTACGGAACAGAGCGTGCGCTTCAACGG 4739 
CDC2          TTCTTCGATTGCCACCGTTTCTTGGCAGATGGGTACAGAACAGAGCGTTCGTTTCAACGG 4583 
GCGS0402      TTCTTCGATTGCCACCGTTTCTTGGCAGATGGGTACAGAACAGAGCGTTCGTTTCAACGG 4583 
GCGS0834      TTCTTCGATTGCCACCGTTTCGTGGCAGATGGGTACGGAACAGAGCGTTCGTTTCAACGG 4585 
              ***  * ***** ** ***** *** * *  ***** *********** ** ******** 
 
                    S821A   K823E 
FA19          TTATCCCTCGATGAAGCTGTCCGCTTCGCCTGCAACCGGCGTTTCCACCGGGCAGGCTAT 4646 
GCGS0276      TTATCCCTCGATGGATCTGTCCGCTTCGCCCGCAACCGGCGTTTCCACCGGGCAGGCTAT 4799 
CDC2          TTATCCCGCTATGGAACTGTCCGGTTCGCCCGCAACCGGTGTTTCCACCGGTCAGGCCAT 4643 
GCGS0402      TTATCCCGCTATGGAACTGTCCGGTTCGCCCGCAACCGGTGTTTCCACCGGTCAGGCCAT 4643 
GCGS0834      TTATCCCGCTATGGAACTGTCCGGTTCGCCCGCAACAGGTGTTTCCACCGGTCAGGCCAT 4645 
              ******* * *** * ******* ****** ***** ** *********** ***** ** 
 
FA19          GGCGGCGGTTCAAAAAATGGTTGACGAATTGGGCGGCGGTTACAGCTTCGAATGGGGTGG 4706 
GCGS0276      GGCGGCGGTTCAAAAAATGGTTGACGAATTGGGCGGCGGTTACAGCCTCGAATGGGGCGG 4859 
CDC2          GGAGGCAGTTCAAAAAATGGTTGACGAATTGGGCAGCGGTTACAGCCTGGAGTGGGGCGG 4703 
GCGS0402      GGAGGCAGTTCAAAAAATGGTTGACGAATTGGGCAGCGGTTACAGCCTGGAGTGGGGCGG 4703 
GCGS0834      GGAGGCGGTTCAAAAAATGGTTGACGAATTGGGCGGCGGTTACAGCCTGGAGTGGGGCGG 4705 
              ** *** *************************** *********** * ** ***** ** 



 
FA19          ACAGTCGCGCGAAGAGGCAAAAGGCGGCTCGCAAACCCTGATTTTGTACGGTTTGGCGGT 4766 
GCGS0276      ACAGTCGCGCGAAGAGGCAAAAGGCGGCTCGCAAACCCTGATTTTGTACGGTTTGGCGGT 4919 
CDC2          ACAGTCGCGCGAAGAGGCAAAAGGCGGTTCGCAAACCATTGCCCTTTACGCGCTTGCCGC 4763 
GCGS0402      ACAGTCGCGCGAAGAGGCAAAAGGCGGTTCGCAAACCATTGCCCTTTACGCGCTTGCCGC 4763 
GCGS0834      ACAGTCGCGCGAAGAGGCAAAAGGCGGTTCGCAAACCATTGCCCTTTACGCGCTTGCCGC 4765 
              *************************** ********* *     * ****   * ** *  
 
FA19          TGCAGCCGTATTTTTGGTACTTGCCGCGCTTTATGAAAGCTGGTCGATTCCGCTGGCGGT 4826 
GCGS0276      TGCAGCCGTATTTTTGGTACTTGCCGCGCTTTATGAAAGCTGGTCGATTCCGCTGGCGGT 4979 
CDC2          CGTTGCCGTCTTCTTGGTGCTTGCAGCACTTTATGAAAGCTGGTCTATTCCGCTGGCCGT 4823 
GCGS0402      CGTTGCCGTCTTCTTGGTGCTTGCAGCACTTTATGAAAGCTGGTCTATTCCGCTGGCCGT 4823 
GCGS0834      CGTTGCAGTCTTCTTGGTGCTTGCCGCACTTTATGAAAGCTGGTCTATTCCGCTGGCCGT 4825 
               *  ** ** ** ***** ***** ** ***************** *********** ** 
 
FA19          CATCCTTGTGATTCCGTTGGGTTTGATCGGTGCGGCTGCGGGCGTAACCGGGCGCAACCT 4886 
GCGS0276      CATCCTTGTGATTCCGTTGGGTTTGATCGGTGCGGCTGCGGGCGTAACCGGGCGCAACCT 5039 
CDC2          TCTGCTGGTGATGCCTTTGGGCTTGGCGGGCGCGGCTGCGGGCGTAACCGGGCGTAACCT 4883 
GCGS0402      TCTGCTGGTGATGCCTTTGGGCTTGGCGGGCGCGGCTGCGGGCGTAACCGGGCGTAACCT 4883 
GCGS0834      TCTGCTTGTAATGCCTTTAGGCTTGGCGGGCGCGGCTGCGGGCGTAACCGGGCGTAACCT 4885 
                * ** ** ** ** ** ** ***   ** *********************** ***** 
 
FA19          GTTTGAAGGACTGTTGGGCAGCGTTCCCTCGTTTGCCAACGACATCTACTTCCAAGTCGG 4946 
GCGS0276      GTTTGAAGGACTGTTGGGCAGCGTTCCCTCGTTCGCCAACGACATCTACTTTCAAGTCGG 5099 
CDC2          GTTTGAAGGATTGTTGGGCAGCGTTCCCTCGTTTGCCAACGACATCTACTTCCAAGTCGG 4943 
GCGS0402      GTTTGAAGGATTGTTGGGCAGCGTTCCCTCGTTTGCCAACGACATCTACTTCCAAGTCGG 4943 
GCGS0834      GTTTGAAGGATTGTTGGGCAGCGTTCCCTCGTTTGCCAACGACATCTACTTTCAAGTCGG 4945 
              ********** ********************** ***************** ******** 
 
FA19          TTTCGTTACTGTGATGGGTTTGAGTGCGAAAAACGCGATTCTGATTATCGAATTTGCCAA 5006 
GCGS0276      TTTCGTTACCGTGATGGGTTTGAGTGCGAAAAACGCGATTTTGATTATCGAGTTTGCCAA 5159 
CDC2          TTTCGTTACCGTGATGGGTTTGAGTGCGAAAAACGCGATTTTGATTATTGAATTTGCCAA 5003 
GCGS0402      TTTCGTTACCGTGATGGGTTTGAGTGCGAAAAACGCGATTTTGATTATTGAATTTGCCAA 5003 
GCGS0834      TTTCGTTACTGTGATGGGTTTGAGTGCGAAAAACGCGATTTTGATTATCGAGTTTGCCAA 5005 
              ********* ****************************** ******* ** ******** 
 
FA19          AGACCTTCAAGCGCAAGGGAAAAGCGCGGTCGAAGCCGCTTTGGAGGCAGCCCGCCTGCG 5066 
GCGS0276      AGACCTTCAAGCGCAAGGGAAAAGCGCGGTTGAAGCCGCTTTGGAAGCAGCCCGCCTGCG 5219 
CDC2          AGACCTTCAAGCGCAAGGGAAAAGCGCGGTCGAAGCCGCTTTGGAAGCGGCCCGCCTGCG 5063 
GCGS0402      AGACCTTCAAGCGCAAGGGAAAAGCGCGGTCGAAGCCGCTTTGGAAGCGGCCCGCCTGCG 5063 
GCGS0834      AGACCTTCAAGCGCAAGGGAAAAGCGCGGTTGAAGCCGCTTTGGAAGCCGCCCGCCTGCG 5065 
              ****************************** ************** ** *********** 
 
FA19          TTTCCGTCCGATTATCATGACCTCGTTTGCCTTTATTTTGGGCGTGGTTCCCCTGTATAT 5126 
GCGS0276      TTTCCGTCCGATTATTATGACCTCGTTCGCCTTTATTTTGGGCGTGGTTCCCCTGTATAT 5279 
CDC2          TTTCCGTCCGATTATTATGACTTCGTTTGCCTTTATTTTGGGCGTGGTTCCCCTGTATAT 5123 
GCGS0402      TTTCCGTCCGATTATTATGACTTCGTTTGCCTTTATTTTGGGCGTGGTTCCCCTGTATAT 5123 
GCGS0834      TTTCCGTCCGATTATCATGACCTCGTTCGCCTTTATTTTGGGCGTGGTTCCCCTGTATAT 5125 
              *************** ***** ***** ******************************** 
 
FA19          TGCCGCTGGTGCGAGTTCTGCCAGCCAGCGCGCCATCGGCACGACCGTATTCTGGGGGAT 5186 
GCGS0276      TGCCGGCGGTGCAAGCTCCGCCAGCCAGCGCGCCATCGGCACGACCGTATTCTGGGGGAT 5339 
CDC2          TGCCGGTGGTGCAAGTTCTGCCAGCCAGCGCGCCATCGGCACGACCGTATTCTGGGGGAT 5183 
GCGS0402      TGCCGGTGGTGCAAGTTCTGCCAGCCAGCGCGCCATCGGCACGACCGTATTCTGGGGGAT 5183 
GCGS0834      TGCCGGCGGTGCAAGCTCCGCCAGCCAGCGCGCCATCGGCACGACCGTATTCTGGGGGAT 5185 
              *****  ***** ** ** ***************************************** 
 
FA19          GTTGGTCGGCACGCTCTTGTCCGTGTTCCTTGTTCCGCTTTTTTATGTAGTGGTGCGCAA 5246 
GCGS0276      GCTCATCGGCACGCTCTTGTCCGTGTTCCTTGTTCCGCTTTTCTATGTGGTGGTGCGCAA 5399 
CDC2          GCTCATCGGCACGCTTTTATCCGTGTTCCTTGTTCCGCTTTTCTATGTGGTGGTGCGCAA 5243 
GCGS0402      GCTCATCGGCACGCTTTTATCCGTGTTCCTTGTTCCGCTTTTCTATGTGGTGGTGCGCAA 5243 
GCGS0834      GCTCATCGGCACGCTTTTGTCCGTGTTCCTTGTTCCGCTTTTCTATGTGGTGGTGCGCAA 5245 
              * *  ********** ** *********************** ***** *********** 



 
FA19          ATTCTTCAAAGAAACTGCACACGAGCATGAAATGGCGGTCAGACATGCATCAAAAGCGGG 5306 
GCGS0276      ATTCTTCAAAGAAACCGCACACGAGCATGAAATGGCGGTCAGACATGCATCAAAAGCGGG 5459 
CDC2          ATTCTTCAAAGAAACCGCGCACGAGCACGAAATGGCAGTAAAACACGCCGCCGAAGCGGG 5303 
GCGS0402      ATTCTTCAAAGAAACCGCGCACGAGCACGAAATGGCAGTAAAACACGCCGCCGAAGCGGG 5303 
GCGS0834      ATTCTTCAAAGAAACTGCACACGAACACGAAATGGCGGTAAAACACGCCGCTGAAGCGGG 5305 
              *************** ** ***** ** ******** ** * *** **  *  ******* 
 
FA19          TATAACCGGTTCGGACGATAAACAATATTAAGCAAAATACCGTCTGA--GAACCGCCGGT 5364 
GCGS0276      TATAACCGGTTCGGACGATAAACAATATTAAGCAAAATACCGTCTGA--GAACCGCCGGT 5517 
CDC2          CATCACCGGTTCGGACGACAGCCAACATTAAGCAACCATGCCGTCTGAACGCCCACGGGT 5363 
GCGS0402      CATCACCGGTTCGGACGACAGCCAACATTAAGCAACCATGCCGTCTGAACGCCCACGGGT 5363 
GCGS0834      CATCACCGGTTCGGACGATAAACAATATTAAGCAAAATGCCGT-CTGAACGCCC-CGGGG 5363 
               ** ************** *  *** *********     *           ** * **  
                                        mtrE 
FA19          TTTCAGACGGCATCA-GGACTTTTTTATGAATACTACATTGAAAACTACCTTGACCTCTG 5423 
GCGS0276      TTTCAGACGGCATCA-GGACTTTTTTATGAATACTACATTGAAAACTACCTTGACCTCTG 5576 
CDC2          TTTCAGACGGCATCAGGACTTTTTTTATGGATACTATA TTGAAAACTACCTTGACTTCTG 5423 
GCGS0402      TTTCAGACGGCATCAGGACTTTTTTTATGGATACTATATTGAAAACTACCTTGACTTCTG 5423 
GCGS0834      CTTCAGACGGCATC-AGGACTTTTTTATGGATACTACATTGAAAACTACCTTGACTTCTG 5422 
               *************  *   ********* ****** ****************** **** 
 
FA19          TTGCAGCAGCCTTTGCATTGTCTGCCTGCACCATGATTCCTCAATACGAGCAGCCCAAAG 5483 
GCGS0276      TTGCAGCAGCCTTTGCATTGTCTGCCTGCACCATGATTCCTCAATACGAGCAGCCCAAAG 5636 
CDC2          TTGCAGCAGCTTTTGCATTGTCTGCCTGCACCATGATTCCCCAATACGAGCAGCCCAAAG 5483 
GCGS0402      TTGCAGCAGCTTTTGCATTGTCTGCCTGCACCATGATTCCCCAATACGAGCAGCCCAAAG 5483 
GCGS0834      TTGCAGCAGCTTTTGCATTGTCTGCCTGCACCATGATTCCCCAATACGAGCAGCCCAAAG 5482 
              ********** ***************************** ******************* 
 
FA19          TCGAAGTTGCGGAAACCTTCCAAAACGACACATCGGTTTCTTCCATCCGCGCGGTTGATT 5543 
GCGS0276      TCGAAGTTGCGGAAACCTTCCAAAACGACACATCGGTTTCTTCCATCCGCGCGGTTGATT 5696 
CDC2          TCGAAGTTGCGGAAACGTTTAAAAACGATACCGCCGACAGCGGCATCCGCGCGGTTGATT 5543 
GCGS0402      TCGAAGTTGCGGAAACGTTTAAAAACGATACCGCCGACAGCGGCATCCGCGCGGTTGATT 5543 
GCGS0834      TCGAAGTTGCGGAAACGTTTAAAAACGATACTACCGACAGCGGCATCCGTGCGGTCGATT 5542 
              **************** **  ******* **  * *       ****** ***** **** 
 
FA19          TGGGTTGGCATGACTATTTTGCCGACCCGCGCCTGCAAAAGCTGATCGACATCGCACTCG 5603 
GCGS0276      TGGGTTGGCATGACTATTTTGCCGACCCGCGCCTGCAAAAGCTGATCGACATCGCACTCG 5756 
CDC2          TGGGTTGGCACGACTATTTTGCCGACCCGCGCCTGCAAAAGCTGATCGACATCGCACTCG 5603 
GCGS0402      TGGGTTGGCACGACTATTTTGCCGACCCGCGCCTGCAAAAGCTGATCGACATCGCACTCG 5603 
GCGS0834      TGGGTTGGCACGACTATTTTGCCGACCCGCGCCTGCAAAAGCTGATCGACATCGCACTCG 5602 
              ********** ************************************************* 
 
FA19          AGCGCAATACCAGTTTGCGTACAGCCGTATTGAACAGCGAAATCTACCGCAAACAATACA 5663 
GCGS0276      AGCGCAATACCAGTTTGCGTACAGCCGTATTGAACAGCGAAATCTACCGCAAACAATACA 5816 
CDC2          AACGCAATACCAGTTTGCGTACAGCCGTATTGAACAGCGAAATCTACCGCAAACAATACA 5663 
GCGS0402      AACGCAATACCAGTTTGCGTACAGCCGTATTGAACAGCGAAATCTACCGCAAACAATACA 5663 
GCGS0834      AGCGCAATACCAGTTTGCGTACCGCCGTATTGAACAGCGAAATCTACCGCAAACAATACA 5662 
              * ******************** ************************************* 
 
FA19          TGATCGAGCGCAACAACCTCCTGCCCACGCTTGCCGCCAATGCGAACGGCTCGCGCCAAG 5723 
GCGS0276      TGATCGAGCGCAACAACCTCCTGCCCACGCTTGCCGCCAATGCGAACGGCTCGCGCCAAG 5876 
CDC2          TGATCGAGCGCAACAACCTTCTGCCCACGCTTGCCGCCAATGCGAACGGCTCGCGCCAAG 5723 
GCGS0402      TGATCGAGCGCAACAACCTTCTGCCCACGCTTGCCGCCAATGCGAACGGCTCGCGCCAAG 5723 
GCGS0834      TGATCGAGCGCAACAACCTCCTGCCCACGCTTGCCGCCAATGCAAACGGCTCGCGTCAAG 5722 
              ******************* *********************** *********** **** 
 
FA19          GCAGCTTGAGCGGCGGCAATGTCAGCAGCAGCTACAATGTCGGACTGGGTGCGGCATCTT 5783 
GCGS0276      GCAGCTTGAGCGGCGGCAATGTCAGCAGCAGCTACAATGTCGGACTGGGTGCGGCATCTT 5936 
CDC2          GCAGTTTGAGCGGCGGCAATGTCAGCAGCAGCTACAATGTCGGACTGGGTGCGGCATCTT 5783 
GCGS0402      GCAGTTTGAGCGGCGGCAATGTCAGCAGCAGCTACAATGTCGGACTGGGTGCGGCATCTT 5783 
GCGS0834      GCAGTTTGAGCGGCGGCAATGTCAGCAGCAGCTACAATGTCGGACTGGGTGCGGCATCTT 5782 
              **** ******************************************************* 



 
FA19          ACGAACTCGATCTGTTCGGGCGCGTGCGCAGCAGCAGCGAAGCAGCACTGCAAGGCTATT 5843 
GCGS0276      ACGAACTCGATCTGTTCGGGCGCGTGCGCAGCAGCAGCGAAGCAGCACTGCAAGGCTATT 5996 
CDC2          ACGAACTCGACCTGTTCGGACGCGTCCGCAGCAGCAGCGAGGCGGCACTGCAAGGCTATT 5843 
GCGS0402      ACGAACTCGACCTGTTCGGACGCGTCCGCAGCAGCAGCGAGGCGGCACTGCAAGGCTATT 5843 
GCGS0834      ACGAACTCGATCTGTTCGGGCGTGTGCGCAGCAGCAGCGAGGCAGCACTGCAAGGCTATT 5842 
              ********** ******** ** ** ************** ** **************** 
 
FA19          TTGCCAGCGTTGCCAACCGCGATGCGGCACATTTGAGTCTGATTGCCACCGTTGCCAAAG 5903 
GCGS0276      TTGCCAGCGTTGCCAACCGCGATGCGGCACATTTGAGTCTGATTGCCACCGTTGCCAAAG 6056 
CDC2          TTGCCAGCACCGCCAACCGCGATGCGGCACATTTGAGCCTGATTGCCACCGTTGCCAAAG 5903 
GCGS0402      TTGCCAGCACCGCCAACCGCGATGCGGCACATTTGAGCCTGATTGCCACCGTTGCCAAAG 5903 
GCGS0834      TCGCCAGCACCGCCAACCGCGATGCGGCACATTTGAGCCTGATTGCCACCGTTGCCAAAG 5902 
              * ******   ************************** ********************** 
 
FA19          CCTATTTCAACGAGCGTTATGCCGAAGAAGCGATGTCTTTGGCGCAGCGTGTCTTGAAAA 5963 
GCGS0276      CCTATTTCAACGAGCGTTATGCCGAAGAAGCGATGTCTTTGGCGCAGCGTGTCTTGAAAA 6116 
CDC2          CCTATTTTAACGAGCGTTATGCCGAAGAAGCGATGTCTTTGGCGCAGCGTGTTTTGAAAA 5963 
GCGS0402      CCTATTTTAACGAGCGTTATGCCGAAGAAGCGATGTCTTTGGCGCAGCGTGTTTTGAAAA 5963 
GCGS0834      CCTATTTCAACGAACGCTATGCCGAAGAAGCGATGTCTTTGGCGCAGCGTGTCTTGAAAA 5962 
              ******* ***** ** *********************************** ******* 
 
FA19          CGCGCGAGGAAACCTACAAGCTGTCCGAATTGCGGTACAAGGCAGGCGTGATTTCCGCCG 6023 
GCGS0276      CGCGCGAGGAAACCTACAAGCTGTCCGAATTGCGGTACAAGGCAGGCGTGATTTCCGCCG 6176 
CDC2          CGCGCGAGGAAACCTACAAGCTGTCCGAATTGCGGTATAAGGCAGGCGTAATTTCCGCCG 6023 
GCGS0402      CGCGCGAGGAAACCTACAAGCTGTCCGAATTGCGGTATAAGGCAGGCGTAATTTCCGCCG 6023 
GCGS0834      CGCGCGAGGAAACCTACAAGCTGTCCGAATTGCGTTACAAGGCAGGCGTGATTTCCGCCG 6022 
              ********************************** ** *********** ********** 
 
FA19          TCGCCCTGCGCCAGCAGGAAGCCTTGATTGAATCTGCCAAAGCCGATTATGCCCATGCCG 6083 
GCGS0276      TCGCCCTGCGCCAGCAGGAAGCCTTGATTGAATCTGCCAAAGCCGATTATGCCCATGCCG 6236 
CDC2          TCGCCCTGCGTCAGCAGGAAGCCCTGATCGAATCCGCCAAAGCCGATTATGCCCATGCCG 6083 
GCGS0402      TCGCCCTGCGTCAGCAGGAAGCCCTGATCGAATCCGCCAAAGCCGATTATGCCCATGCCG 6083 
GCGS0834      TCGCCCTGCGCCAGCAGGAAGCCTTGATTGAATCTGCCAAAGCCGATTATGCCCATGCCG 6082 
              ********** ************ **** ***** ************************* 
 
FA19          CGCGCAGCCGCGAACAGGCGCGCAATGCCTTGGCAACCTTGATTAACCGTCCGATACCCG 6143 
GCGS0276      CGCGCAGCCGCGAACAGGCGCGCAATGCCTTGGCAACCTTGATTAACCGTCCGATACCCG 6296 
CDC2          CGCGCAGCCGCGAGCAGGCGCGCAATGCCTTGGCAACCCTGATTAACCAACCGATACCCG 6143 
GCGS0402      CGCGCAGCCGCGAGCAGGCGCGCAATGCCTTGGCAACCCTGATTAACCAACCGATACCCG 6143 
GCGS0834      CGCGCAGCCGCGAACAGGCGCGCAATGCTTTGGCAACATTGATTAACCAACCGATACCCG 6142 
              ************* ************** ********  *********  ********** 
 
FA19          AAGACCTGCCCGCCGGTTTGCCGTTGGACAAGCAGTTTTTTGTTGAAAAACTGCCTGCCG 6203 
GCGS0276      AAGACCTGCCCGCCGGTTTGCCGTTGGACAAGCAGTTTTTTGTTGAAAAACTGCCTGCCG 6356 
CDC2          ACGACCTGCCCGCCGGTTTGCCGTTGGACAAGCAGTTTTTTGTTGAGAAGCTGCCGGCCG 6203 
GCGS0402      ACGACCTGCCCGCCGGTTTGCCGTTGGACAAGCAGTTTTTTGTTGAGAAGCTGCCGGCCG 6203 
GCGS0834      ACGACCTGCCCGCCGGTTTGCCTCTAGACAAGCAGTTTTTTGTTGAAAAACTGCCGGCCG 6202 
              * ********************  * ******************** ** ***** **** 
 
FA19          GTTTGAGTTCCGAAGTATTGCTCGACCGTCCCGACATCCGCGCCGCCGAACACGCGCTCA 6263 
GCGS0276      GTTTGAGTTCCGAAGTATTGCTCGACCGTCCCGACATCCGCGCCGCCGAACACGCGCTCA 6416 
CDC2          GTTTGAGTTCCGAAGTATTGCTCGACCGTCCCGACATACGCGCCGCCGAACACGCGCTCA 6263 
GCGS0402      GTTTGAGTTCCGAAGTATTGCTCGACCGTCCCGACATACGCGCCGCCGAACACGCGCTCA 6263 
GCGS0834      GTTTGAGTTCCGAAGTATTGCTCGACCGTCCCGACATCCGTGCCGCCGAACACGCGCTCA 6262 
              ************************************* ** ******************* 
 
FA19          AACAGGCAAACGCCAATATCGGTGCGGCGCGCGCCGCCTTTTTCCCGTCCATCCGCCTGA 6323 
GCGS0276      AACAGGCAAACGCCAATATCGGTGCGGCGCGCGCCGCCTTTTTCCCGTCCATCCGCCTGA 6476 
CDC2          AACAGGCAAACGCCAATATCGGTGCGGCACGCGCCGCCTTTTTCCCATCCATCCGCCTGA 6323 
GCGS0402      AACAGGCAAACGCCAATATCGGTGCGGCACGCGCCGCCTTTTTCCCATCCATCCGCCTGA 6323 
GCGS0834      AACAGGCAAACGCCAATATCGGTGCGGCACGCGCCGCCTTTTTCCCATCCATCCGCCTGA 6322 
              **************************** ***************** ************* 



 
FA19          CCGGAAGCGTCGGTACGGGTTCTGTCGAATTGGGCGGGCTGTTCAAAAGCGGCACGGGCG 6383 
GCGS0276      CCGGAAGCGTCGGTACGGGTTCTGTCGAATTGGGCGGGCTGTTCAAAAGCGGCACGGGCG 6536 
CDC2          CCGGAAGCGTCGGTACGGGTTCTGCCGAATTGGGCGGGCTGTTCAAAAGCGGCACGGGCG 6383 
GCGS0402      CCGGAAGCGTCGGTACGGGTTCTGCCGAATTGGGCGGGCTGTTCAAAAGCGGCACGGGCG 6383 
GCGS0834      CCGGAAGCGTCGGTACGGGTTCTGCCGAATTGGGCGGGCTGTTCAAAAGCGGCACCGGCG 6382 
              ************************ ****************************** **** 
 
FA19          TTTGGGCGTTCGCGCCGTCTATTACCCTGCCGATTTTTACTTGGGGAACGAACAAGGCGA 6443 
GCGS0276      TTTGGGCGTTCGCGCCGTCTATTACCCTGCCGATTTTTACTTGGGGAACGAACAAGGCGA 6596 
CDC2          TTTGGTCGTTTGCGCCGTCTATTGCCCTGCCGATTTTTACCTGGGGTACGAACAAAGCCA 6443 
GCGS0402      TTTGGTCGTTTGCGCCGTCTATTGCCCTGCCGATTTTTACCTGGGGTACGAACAAAGCCA 6443 
GCGS0834      TTTGGTCGTTTGCGCCGTCTATTACCCTGCCGATTTTTACCTGGGGTACGAACAAAGCCA 6442 
              ***** **** ************ **************** ***** ******** ** * 
 
FA19          ACCTTGATGTGGCAAAACTGCGCCAACAGGCACAAATTGTTGCCTATGAATCCGCCGTCC 6503 
GCGS0276      ACCTTGATGTGGCAAAACTGCGCCAACAGGCACAAATTGTTGCCTATGAATCCGCCGTCC 6656 
CDC2          ACCTTGATGCAGCCAAGCTGCGCCAACAGGCACAAATCGTTGCCTATGAATCCGCCGTAC 6503 
GCGS0402      ACCTTGATGCAGCCAAGCTGCGCCAACAGGCACAAATCGTTGCCTATGAATCCGCCGTAC 6503 
GCGS0834      ACCTGGATGCAGTCAAGCTGCGCCAACAGGCACAAATCGTTGCCTATGAATCCGCCGTCC 6502 
              **** ****  *  ** ******************** ******************** * 
 
FA19          AATCCGCCTTTCAAGACGTGGCAAACGCATTGGCGGCGCGCGAGCAGCTGGATAAAGCCT 6563 
GCGS0276      AATCCGCCTTTCAAGACGTGGCAAACGCATTGGCGGCGCGCGAGCAGCTGGATAAAGCCT 6716 
CDC2          AATCCGCCTTTCAAGACGTGGCAAACGCATTGGCGGCGCGCGAGCAGCTGGATAAAGCCT 6563 
GCGS0402      AATCCGCCTTTCAAGACGTGGCAAACGCATTGGCGGCGCGCGAGCAGCTGGATAAAGCCT 6563 
GCGS0834      AATCCGCATTTCAAGATGTGGCAAACGCATTGGCGGCGCGCGAGCAGCTGGATAAAGCCT 6562 
              ******* ******** ******************************************* 
 
FA19          ATGACGCTTTAAGCAAACAAAGCCGCGCCTCTAAAGAAGCGTTGCGCTTGGTCGGACTGC 6623 
GCGS0276      ATGACGCTTTAAGCAAACAAAGCCGCGCCTCTAAAGAAGCGTTGCGCTTGGTCGGACTGC 6776 
CDC2          ATGCCGCTTTAAGCAAACAAAGCCGCGCCTCTAAAGAAGCGTTGCGCTTGGTCGGCCTGC 6623 
GCGS0402      ATGCCGCTTTAAGCAAACAAAGCCGCGCCTCTAAAGAAGCGTTGCGCTTGGTCGGCCTGC 6623 
GCGS0834      ATGACGCTTTAAGCAAACAAAGCCGCGCCTCTAAAGAAGCGTTGCGCTTGGTCGGCCTGC 6622 
              *** *************************************************** **** 
 
FA19          GTTACAAACACGGCGTATCCGGCGCGCTCGATTTGCTCGATGCGGAACGCATCAGCTATT 6683 
GCGS0276      GTTACAAACACGGCGTATCCGGCGCGCTCGATTTGCTCGATGCGGAACGCAGCAGCTATT 6836 
CDC2          GTTACAAACACGGCGTATCCGGCGCGCTCGACTTGCTCGATGCGGAACGCAGCAGCTATT 6683 
GCGS0402      GTTACAAACACGGCGTATCCGGCGCGCTCGACTTGCTCGATGCGGAACGCAGCAGCTATT 6683 
GCGS0834      GTTACAAACACGGCGTATCCGGCGCGCTCGACTTGCTCGATGCGGAACGCAGCAGCTATT 6682 
              ******************************* ******************* ******** 
 
FA19          CGGCGGAAGGTGCGGCTTTGTCGGCACAACTGACCCGCGCCGAAAACCTTGCCGATTTGT 6743 
GCGS0276      CGGCGGAAGGTGCGGCTTTGTCGGCACAACTGACCCGCGCCGAAAACCTTGCCGATTTGT 6896 
CDC2          CGGCGGAGGGTGCGGCTTTGTCGGCACAACTGACCCGTGCCGAAAACCTTGCCGATTTGT 6743 
GCGS0402      CGGCGGAGGGTGCGGCTTTGTCGGCACAACTGACCCGTGCCGAAAACCTTGCCGATTTGT 6743 
GCGS0834      CGGCGGAGGGTGCGGCTTTGTCGGCACAACTGACCCGCGCCGAAAACCTTGCCGATTTGT 6742 
              ******* ***************************** ********************** 
 
FA19          ACAAGGCGCTCGGCGGCGGATTGAAACGGGATACCCAAACCGGCAAATAA 6793 
GCGS0276      ACAAGGCGCTCGGCGGCGGATTGAAACGGGATACCCAAACCGGCAAATAA 6946 
CDC2          ACAAGGCGCTCGGCGGCGGATTGAAACGGGATACCCAAACCGGCAAATAA 6793 
GCGS0402      ACAAGGCGCTCGGCGGCGGATTGAAACGGGATACCCAAACCGGCAAATAA 6793 
GCGS0834      ACAAGGCGCTCGGCGGCGGACTGAAACGGGATACCCAAACCGACAAATAA 6792 
              ******************** ********************* ******* 
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