
Characterization of 25 full-length S-RNase alleles, including flanking regions, from a pool of resequenced apple cultivars 

Plant Molecular Biology 

Paolo De Franceschi1, Luca Bianco, Alessandro Cestaro, Luca Dondini, Riccardo Velasco 

1 Corresponding author. Dipartimento di Scienze Agrarie, Università degli Studi di Bologna, Bologna, Italy – email 

paolo.defranceschi2@unibo.it 

 

Online resource 8 Alignment of 3’ flanking regions from 25 S-RNase alleles; positions 1-3 in all sequences 

correspond to the stop codon. Conserved positions are highlighted in black background (threshold: 90%). 

  

mailto:paolo.defranceschi2@unibo.it


S1   TAA----GAGC--GCGGCTAG---CTAATGTGTGTGTCTATATGTATATGTATATGTGTATGTATATATATATATATACACATA---------------- 75 

S2   TAA----GAGCCCGCGGCTAG---ATA------------------------------GTAT--------------------------------------- 24 

S3   TAA----GAGC--GCAGCTAGA--GTA------------------------------TTGC--------------------------------------- 23 

S4   TAA----GAGC--GCGGCTAT---CTA------------------------------GCATGTGTGTGTCTATATATATATATA-TA------------- 47 

S5   TAA----GAGC--GCGGCTAG---CTT------------------------------GTGTGCGTGTGTGTGTGTGTGTATACAATATATAATATATAAT 61 

S6   TAATTAAGAGC--GCGGCTGG---CTA------------------------------GTATACATAAATACATACATACATATA-TATATACATATATAC 64 

S7   TAA----GAGC--GCTGCTAG---CTA-----------------T------------ATAT--------------------------------------- 23 

S8   TAA----GAGC--GGGGTTAG---CTA------------------------------GTATATATA---------------------------------- 27 

S9   TAA----GAGC--GCGGCTAG---CTA------------------------------GTGTGTGTGTGTGTGTATGTGCGTGCG-TGTGTGTGTGTGGGT 60 

S10  TAA----GAGC--GCAGCTAGATAGTA------------------------------TTGC--------------------------------------- 25 

S11  TAA----GAAC--GGGGATAG---CTA------------------------------GTAT--------------------------------------- 22 

S16b TAA----GAGC--GCGGCTAT---CTA------------------------------GTAT--------------------------------------- 22 

S17  TAATTAAGAGC--GCGGCTGG---CTA------------------------------GTATACATAA--------------------------------- 32 

S20  TAA----GAGC--ACGGCTAG---CTA------------------------------GTGCGTCTGTGTGTCTATACACGGATG---------------- 45 

S23  TA-----GAGC--GCGGCTAG---CCA------------------------------ATATATATATATATATATATACATATA-TA---ATATATATAT 56 

S24  TAA----GATC--GCGGCTAG---CTA------------------------------GTGTGTGTGTGTCTGTATGTACACATA---------------- 45 

S25  TAA----GAGC--GCGGCTAG---CTA------------------------------TTGTGTGTGCTCGTAAATGTAAATATA-TATATATATATATAT 60 

S26  TAA----GAGC--ACGGCTAG---CTA------------------------------GTATATATATTA------------------------------- 30 

S28  TAATTAAGAGC--GCGGCTAG---CCA----------CAA-----------------TTACACACACACACACACACACATATA---------------- 52 

S32  TAA----GGAT--GcGGCTAG------------------------------------------------------------------------------- 15 

S33  TAA----GAGC--GGGGCTAA---CTA------------------------------GTTGGTGTGTGTGTGTATAAAATTAGT---------------- 45 

S39  TAA----GAGC--GCGGCTAC---CTA------------------------------GTATGTATGTACGTGT-TATATATATT---------------- 44 

S46  TAA----GAGC--GCGGCTAG---CTA------------------------------TTGTGTGTGTGTGTGTGTGTGTGTGTG---------------- 45 

S50  TAA----GAGC--GCGGATAT---ATG-----------------T------------GTGTGTACACATATATATACATAAGTA---------------- 46 

S58  TAA----GAGC--GCGGATAT---ATA-----------------------------TATATATATATATATGTATGTATATGTG-TGTGTGTGTGTACAC 61 

 

S1   ---------------------------------------------------------------------------------------------------- 75 

S2   ---------------------------------------------------------------------------------------------------- 24 

S3   ---------------------------------------------------------------------------------------------------- 23 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   ACATATATATATAAATA----------------------------------------------------------------------------------- 78 

S6   ATACATATATATATATACATATATACATACATATATATATACATACATACATACATATATATATATATACATACATACATACATATATATATATATATAT 164 

S7   ---------------------------------------------------------------------------------------------------- 23 

S8   ---------------------------------------------------------------------------------------------------- 27 

S9   CTATATATATATATATATATATATATAA------------------------------------------------------------------------ 88 

S10  ---------------------------------------------------------------------------------------------------- 25 

S11  ---------------------------------------------------------------------------------------------------- 22 

S16b ---------------------------------------------------------------------------------------------------- 22 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  ---------------------------------------------------------------------------------------------------- 45 

S23  ATA-ATGTATGTATGTATGTATGTA--------------------------------------------------------------------------- 80 

S24  ---------------------------------------------------------------------------------------------------- 45 

S25  ATATATATATATATATGAAGTAGTT--------------------------------------------------------------------------- 85 

S26  ---------------------------------------------------------------------------------------------------- 30 

S28  ---------------------------------------------------------------------------------------------------- 52 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 45 

S39  ---------------------------------------------------------------------------------------------------- 44 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  ---------------------------------------------------------------------------------------------------- 46 

S58  ATATATACACATATGTATATGTATA--------------------------------------------------------------------------- 86 

 

S1   ------TAAAATAATAGTCGAT---------------------------------------------------------------GGCCTATACACGGAT 106 

S2   ------------------------------------------------------------------------------------------ATATACGGGT 34 

S3   ------------------------------------------------------------------------------------------ATATACGAAT 33 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   ----------------------------------------------------------------------------------GTAGGCCTATATACGGTT 96 

S6   ACATACATACATACATATATATATATACATACATACATACATATATATATATACACACACACATATATATATATATATACACACATATATATATATATAT 264 

S7   ------------------------------------------------------------------------------------------ATAGACGGGT 33 

S8   ---------------AGTGGTT---------------------------------------------------------------AGCCTATATACGGAT 49 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  ------------------------------------------------------------------------------------------ATATACGGAT 35 

S11  ------------------------------------------------------------------------------------------ATATATGACT 32 

S16b ------------------------------------------------------------------------------------------ATATATAACT 32 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  ------AAAAATAAAAGTAGTT---------------------------------------------------------------GGCCTATACACGGAT 76 

S23  ---------------------------------------------------------------------------------------------------- 80 

S24  ------TAAAATAATAGTAGTT---------------------------------------------------------------GCCCTATACACGGAT 76 

S25  -------------------------------------------------------------------------------------GGCCTATATAGGGAT 100 

S26  ---------------AGTAGGT---------------------------------------------------------------TGCCTATATACGTGT 52 

S28  ------TATA-----TATAGTT---------------------------------------------------------------GGCTTATATACGGAT 78 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------TACGGAT 52 

S39  ---------------------------------------------------------------------------------------------------- 44 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  ------TATA-----AGTAGTT---------------------------------------------------------------GGTCTATATACAGAT 72 

S58  ------TTGTATACAAGTAGTT---------------------------------------------------------------TGCCTATGCACGGAT 117 

 



S1   GA-CGATT-TCCATATATAGGATGAGAGGAATGCAGTTATGTGATTGTAATTCTAA------------------------------CGAAC---TTGGCT 171 

S2   GA-CAATT-TCGATATATAGGACGAGAGGAATGAAGTTATGTGGTTGTATTTCTAA------------------------------TGAATAAGTTCTCT 102 

S3   GG-TGATT-TCCATATATAGGACGAGAGGAATGCAGTTATGTGATTGTATTTCTAA------------------------------TGAATAAATT--CT 99 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   GA-CCATTATCCATATATAGGATGAGAAGAACGCAGTTATGTGATTGTATTTCTAA------------------------------TGAATAAATTGGCT 165 

S6   GA-CGATT-TCCATATATAGGAAGAGATGAATACAGTTATGTGATTGTATTTCTAA------------------------------TGCATAAATTGGAA 332 

S7   GA-CCATT-TCCATATA-------------------------------------------A-------------------------TGAATAACTTGGCT 63 

S8   GACCGAGT-TCCATATATAGTACGAGAGGAATGCAATTATGTGATTGT-TTTCTAA------------------------------TGAATAAATTGGCT 117 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  GA-TGATT-TCCATATATAGGACGAGAGGAATGCAGTTATGTGATTGTATTTCTAA------------------------------TGAATAAATTGTCT 103 

S11  GG-TTGG-------------------------------------------------------------------------------------------CT 40 

S16b AG--------------------------------------------------------------------------------------------TTGGCT 40 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  GA-CAATT-TCCATATATAGGATGAGAGGAAAGCAGTTGTGTGATTGTAATTCTAACAAGAATGCGCAGTTATGTGATTGTAATTCTAACGAACTTGGCT 174 

S23  -------------------------------------------------TTTCTAT------------------------------GTAATAAATTGGCT 101 

S24  GA-CGATT-TCCATATATAGGATGAGA-----------ATGTGATTGTAATTCTAA------------------------------CGAAC---TTGGCT 130 

S25  GA-CGATT-TCCATATATCGGACGAAAGGAATGCAATTATGTGATTGT-TTTCTAA------------------------------TGAATAAATTGGCT 167 

S26  GA-CGATT-TCCATATATAGAACGAGAGGAATGCAGTTATGTAATTGTATTTCTGA------------------------------GGAATAAATTGGCT 120 

S28  GA-TGATT-TCCATATATAGGACGAGATGAAGACACTTATGTGATTGTATTTCTAA------TGC----------------------------------- 135 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  GA-CCATT-TCCATATATAGG------------------------------------------------------------------------------- 71 

S39  ------------------------AGAAGAATACAGTTATGTGATTGTATTTCTAA------------------------------TGAATAAATTAGCT 90 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  TA-CGATT-TCCATATATCGGGCGAGAGGAATGCAGTTATGTTATTGTATTTCTAA------------------------------TGAATAAATTCGCT 140 

S58  TA-CGATT-TTCATAGATCGGGCGAGAGAAATGCAGTTATGTGATTGTATTTCTAA------------------------------TGAATA-------- 177 

 

S1   TAATTAAATAAAATTCGTATGAATATGTGAATTTT---TTTAT----------TTT---TTT------------GTCATTGCCCTATG----TACGTATA 239 

S2   TAATTAATTAAAACTTATGTGAATATGTGAATTTT---CCACT-------------------------------CTACTACATTTA------GTTATCGC 162 

S3   TAATTAATTAAAACTAGTGTGAATATGTGAAATTT---CCTTT-------------------------------CAGATGAACTTACACGTTGGCCTATA 165 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   TAACTAAACAAAATTCATGTGAAA--------------------------------------------------------------------------TC 191 

S6   GA-CTAATTAAAACTCAAAAAAAAAAAAAA---------------------------------------------------------------------- 361 

S7   TAATTAATTAAA-CTCATGTGAATATGGGAATTTT---CTTCT-------------------------------CATGTGAACTTACACGTTGGGCTATA 128 

S8   TAATTAATTAAAACTCGTGTGAAAATGTGAATTTTCCTTTTAT----------GTGAACTTA------------CACATTG------------ATCCATA 183 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  TAATTAATTAAAACTAGTGTGAATATGTGAATTTT---CCTTT-------------------------------CACGTGAACTT-------GGCCTATA 162 

S11  TAGTTAATTAAAGCTCGGGTGAATATGTGAATTTT---GCTTT-------------------------------CATGCAAACTT-------GGTCTATA 99 

S16b TTATTATTTATAGCTCGGGTGAATATGTGAATTTT---CCTTT-------------------------------CATGTGAACTTATATGTTGGCCTATA 106 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  TAATTAATTAAAATTCGTATGAATATGTGATTTTT---TATTTTTATTTATTTTTTTATTTTTTTGTTTACTTACACATTGCCCTATA----TACATATA 267 

S23  TAATTAATTAAAACTCGTGTAAAA----------------------------------------------------------------TGTTGGCCTATA 137 

S24  TAATTAATTAAAATTAGTATGAATATGTGATTTTT---TTTTT----------GTTTACTTA------------CACATTGCCTTATA----TACATATA 201 

S25  TAGTTAATTAAAACTCGTGTGGAGATGCAAATTTT---ACTTT-------------------------------TATGTGAACTTACACATTGACCCATC 233 

S26  TAATTAATTAAAACTCGTGTGAATATGTGAATCTT---CCTTT-------------------------------TATGTGAACTTACACGTTAGCTTATA 186 

S28  ---------------------------------------------------------------------------------------------------- 135 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  TAATTAATTAAAATTCATGCGAATATGTGAATTTT---CCTTT-------------------------------CAAGAGAACTTACACGTTGATA--CA 154 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  TAATTAATCAAAACTCGTGTGAATATGTGAATTTT---CCTTT-------------------------------TATACGAACTTATACGTTAATCTATA 206 

S58  ---------------------------------------------------------------------------------------------------- 177 

 

S1   TATGGATATCATAATGTAGA--TGAAAAA-A------------------------------------TAAA------AGTTGAATGGTTATTTTTTGCAT 294 

S2   GACGAACAAGTCTTGGTTGC--ACAAAG-------------------------------------------------CATTTTCCCTTCG-CGTAAGAGT 210 

S3   TACGGATATTATAATGTAGA--ATAAAAGTA------------------------------------GTAA------ACTTGACTGGTAA-TTTTTGTAC 220 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   GACAAAACCAAAAAGGCAAA-------------------------------------AACAAAAAC-AAAA------ATTCATGTGAATA---------- 237 

S6   -----------------AAA-------------------------------------A------------------------------------------ 365 

S7   TAAGGATATTATGATGTAGA--ATAAAAA-A----------------------G-------------TAAA------ATATGAATGGTTA-TTTTTATAT 183 

S8   TAGGGATATTATAATGTAGAATAAAAAAT-G------------------------------------TAAA------ATTTGAATGGTTA-TTTTTGTTT 239 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  TACGGATATTATAATGTAGA--ATAAAAA-A------------------------------------ATAA------ACTTGATCAGTAA-TTTTTGTAC 216 

S11  TACGGATATCATAATGTAAA--ATAAAAA-A------------------------------------AAAAGTAAAAATTTGAATGGTTA-CTTTTGTAG 159 

S16b TACGGATATTATAATGTAGA--ATAAAAA-A------------------------------------GAAA---A--ATTTGAATGGTTA-CTTTTGTAT 161 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  TATGGATATTATAATGTAGA--TGAAAAA-G------------------------------------TAAA------ATTTGAATGGCTA-TTTTTTGCT 321 

S23  TACCGATATTATAATGTAGA-------------------------------------AGAAAAAGG-AAAA------ATTGGAATGGTTA---------- 183 

S24  TATGGATATTATAATGTAGA--TAAAAAA-G------------------------------------TAAA------ATTTGAATGGTTATTTTTTGCAT 256 

S25  TACGGATATTATAATGTAGA-------------------------------------A------------------------------------------ 254 

S26  TATGGATTTTATAATGTAGA--ATAAAAA-A------------------------------------GTAA---A--ATTTGAATGGTTG--TTTTGTAT 240 

S28  ---------------------------------------------------------------------------------------------------- 135 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  ACCCGTTCTTAAAATAATAT-------------------------------------TTTATTCCG-AAAA------ATGTGGATGACAA---------- 200 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  TACGGATATTATAATGTAGA--ATGAAAA-GGTAAAAGGTAAACCTCGACCGGGAAGAATGAAAATGTAAA------ACTTGAATAGTTA-TTTTTGTAT 296 

S58  ---------------------------------------------------------------------------------------------------- 177 

 



S1   CAAT---AAAAAGGGGGTTT---------------------------TAT-------------------------------------------------- 314 

S2   CAAA---GCGATGAACATTT---------------------------CGTCGCACAAAGATTGTG----------------------------------- 245 

S3   CAAT---ACAAAAAGAGTTT---------------------------TATCATAATTGGTCTTTG----------------------------------- 255 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   -----------------------------------------------AGTGAACTTTCCTTTCAAGTGAACTTACATGTTGATACAACCCGTCCGTTCAA 290 

S6   ---------------------------------------------------------------------------------------------------- 365 

S7   CAAT-----AAAACGGTTTT---------------------------TATCTTGGTTGGTCTCTG----------------------------------- 216 

S8   CAAT---AAAAA-TGATTTT---------------------------TATCATCGTTGGTCCTTG----------------------------------- 273 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  CAAT---ACAAAAAGGGTTT---------------------------TATCATAATTAGTCTCTG----------------------------------- 251 

S11  TAATGAAAAAAAAAGGTTTT---------------------------TATCATGGTTGGTCCCTA----------------------------------- 197 

S16b GGAG-------------------ACGCA-------------------TATGCAAGCAGCTCCT------------------------------------- 186 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  -------ACTAATTGGTTTTATGATGGAACTCTAACTTTCTTCTTTGTATCAGAGCAGGTTATTC----------------------------------- 379 

S23  -----------------------------------------------TTTATTTATTTATTTATT----------------------------------- 201 

S24  CAAT---AAAAAGGGGTTTT---------------------------TATCATGTTTGGTCCCTG----------------------------------- 291 

S25  ---------------------------------------------------------------------------------------------------- 254 

S26  CAAT---AGAAAAAGTGTTT---------------CTTT--------TGTCATGGTTGGTCCCTA----------------------------------- 279 

S28  -------ATAAAACCCTTTT---------------------------TATCAAGGTTGGTTTCGG----------------------------------- 166 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  -----------------------------------------------TTTTGCTCTTGGTGTCTT---------------------------------GA 220 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  CAAT---AAAAAAAGGAATT---------------------------TATCGGGGTTAGTCCATA----------------------------------- 331 

S58  ---------------------------------------------------------------------------------------------------- 177 

 

S1   -----------------------------AATTTGACCTTTCAATCAAAATGGTCCT------------------------------------------- 342 

S2   ----------------------------------------------AAAAAAGACCT------------------------------------------- 256 

S3   -----------------------------AATTTGACATTTCAATTGACATGGTCCC------------------------------------------- 283 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   ATAATATATTCTATTCTGGAGAATTGTCAAATGATAATTTTGACCCTAAGTGGGTGTC------------------------------------------ 348 

S6   ---------------------------------------------------------------------------------------------------- 365 

S7   ---------------------------------------------------------------------------------------------------- 216 

S8   ----------------------------AAATTAGACATCTCAATCAAAATGGTCCC------------------------------------------- 302 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  ----------------------------AAATTAGACATTTCAATTGACATAATCCC------------------------------------------- 280 

S11  ----------------------------------GGCCTTTCAATCAAAATGATCCT------------------------------------------- 220 

S16b -----------------------------AATTATTGCTTTCTATTGATTTGACACT--------CTTGGGGAAAAAAGAACGCGCTCCACGCG------ 243 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  ----------------------------------TACCTGTGAAGCCCAACGGCCACATATGCTCCACGTCATCCAAATTGTGTCGTCCACGTGTTAGAC 445 

S23  ---------------------------------------------------------------------------------------------------- 201 

S24  ----------------------------AAATTGGACCTTTCAATCAAAATGGTCCT------------------------------------------- 320 

S25  ---------------------------------------------------------------------------------------------------- 254 

S26  ----------------------------------------------AAAACGGAACC------------------------------------------- 290 

S28  ----------------------------AAATTGGGCATTTCAATCAAAATGGTGCC------------------------------------------- 195 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  GTAAT----------------------------------------------------------------------------------------------- 225 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  ----------------------------AAATTAGACATTTCAATCAAAATGATTCC------------------------------------------- 360 

S58  ---------------------------------------------------------------------------------------------------- 177 

 

S1   -----------------TGAAATAGAATA---------------------------------------------------TTCATCAATTTCGTCC---- 370 

S2   -----------------TGCACGACGGAC---------------------------------------------------TATACAGGTTTGTCGC---- 284 

S3   -----------------TGAAATAGAATG---------------------------------------------------TTCTTCAATTTGGTCC---- 311 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   --------------------------------------------------------------------------------TTGAGTAATTTCGAGC---- 364 

S6   ---------------------------------------------------------------------------------------------------- 365 

S7   -------------------------------------ATATTG-------------------------------------ATCATTACTTTAGTTT--TA 240 

S8   -----------------TGAAATCGAATA---------------------------------------------------TTTATAAATTTGGTCT---- 330 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  -----------------TGAAATAGAATA---------------------------------------------------TTCTTCAATTTGGTGC---- 308 

S11  -----------------TGAATTAGAATA---------------------------------------------------TCTATCAATTTGATCC---- 248 

S16b -----------------CGAGATAGGAGAGAACGCAAATACCAATCCCACGACCTAGGGTTCTCCTAGTGGTGCCGAGACTCTATCAGTGCAGAAC-GGA 325 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  TTGAAACTCGACACATGTGAGGGGGCATG---------------------------------------------------TTGATCAATGAATCCC---- 490 

S23  ---------------------------------------------------------------------------------------------------- 201 

S24  -----------------TGAAATAGAATA---------------------------------------------------TTCATCAATTTCGTCC---- 348 

S25  ---------------------------------------------------------------------------------------------------- 254 

S26  ---------------------------CA---------------------------------------------------TAAATCAATTTGGTACTGCG 312 

S28  -----------------TAAAAGCGAATA---------------------------------------------------TGCATCAATTTGGTCC---- 223 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  ----------------------------------------------------------------------------------------TTTCGAGC---- 233 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  -----------------TGAAATATAATA---------------------------------------------------TTCATCAATTTGGTTT---- 388 

S58  ---------------------------------------------------------------------------------------------------- 177 

 



S1   -----CTAAAAATAGAA-CCCGCAAATCAATTTGGCATTTCCGTTGCCACTGTTAGCTTTTCTATTAGTGTGTTGATGTTGGCACCTGAGTGGAT----- 459 

S2   -----GTAGATAATGGA-----------------------------------------------------------------CGCGCGACCATTT----- 309 

S3   -----CTAAAAATGGGC-----------------------------------------------------------------CAACCTATTCGAT----- 336 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   -----CTCGACTCGATA----------------------------------------------------------------------------------- 376 

S6   ---------------------------------------------------------------------------------------------------- 365 

S7   AT---CTAAAGAAAGGA--------------------------TTG------------------------------------CAATTGACACTGT----T 271 

S8   -----CACAAAATGGAATCCCGCAAATTAATTTGGTTCTTCCATTGTCTTTCCTTTAAATTTTGAGAGTTTTAATATAAAGGCTTCT------------- 412 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  -----CTAAAAATGGAC-----------------------------------------------------------------CAACTTATCCGAT----- 333 

S11  -----CTAAAAGTGGA------------------------------------------------------------------------ATCTAAT----- 266 

S16b GG---CAAGCAAAAGCA-AAGTGGTGCGACTTAGGATTTTTTGGTGGCGTGAGATTGCTCTGTCGGCAAGGATCGGTGCC--GTTCTGGTCCAAT----- 414 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  -----ACATTGATGAAA-----------------------------------------------------------------TGATGGATCTTGCATGTG 520 

S23  ---------------------------------------------------------------------------------------------------- 201 

S24  -----CTAAAAATAGAA-CCCGCAAATGAATTTGGCATTTCCGTTGGCACTGTTAGCTTTTCTATTAGTGTGTTGATGTTGGCACCTGAGTGGAT----- 437 

S25  ---------------------------------------------------------------------------------------------------- 254 

S26  GTTCACTTAACATTAAA----------------------------------------TTTTTTGTTAGTATGTTTATGCCGGCACCTGAGTGGAT----- 367 

S28  -----CTAAAACTGGAA-CTGGCAAATCAATTTGGTTTT------------------------------------------------------------- 256 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  -----CTTGACTCGAAA----------------------------------------------------------------------------------- 245 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  -----AGGAAAATGGAA-TCTGCAAATCAATTTGATCATTTTATTCTCTTATTATTAAATTTTCTGTTAGTTTACTGATGTGGCACTAAGTGGGT-CTAT 481 

S58  ---------------------------------------------------------------------------------------------------- 177 

 

S1   --------------GCAAAT-TATATGGTGCCACATGAATTAATTGTGACAA-----------------------AAA---CCCTAAAAAAT-AGTAAAC 517 

S2   ---------------------TAGACCTCGTTGTACCAAATTTTTGGGAACG-----------------------AAGGTCTTCGTTGCAAG-----AAA 360 

S3   ---------------------TA----GTGCCACGTGGATTAATTTTGTTAA-----------------------AAAGCCTTTTGAATAAA--GTAAAA 386 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   ---------------------TCCAATTTCTTATGCTTTTGTTTCTTAACTA------------------------------------------------ 407 

S6   ---------------------------------------------------------------------------------------------------- 365 

S7   CAAATGAA-------------CAGTGTTTGTACCCGGGTTTTAGTGTAATTA--CAACTATGC------------------------------CATTGCT 326 

S8   ---------------------------------CCAAACTTTTTATTAACAA-----------------------GAAATCATCTAATAACT-TTATTTA 455 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  ---------------------CATATGACGCTAAATGGATTAATTTTGTTAA-----------------------AAAGCCATAAAAAAAAAAAGTAAAA 389 

S11  ---------------------CATATAGTGCCACGTGGATTAGTTGTGATAA-----------------------AAA-----TTAAAAAAATAGTAAAA 317 

S16b ---------------------TTGTTGTTGCTGGTCCAATTTAGGGAATTAT-----------------TCCT--------------------GCTGGTT 456 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  CTTATAAGAGGTTGGCTACTACCTATATTGCCAAATGGTTTTATAGTGAAACCTCAACTTTCTTCAACTTCTTTTCAAGCTATTCG--------GTATGA 612 

S23  ---------------------------------------------------------------------------------------------------- 201 

S24  --------------GCAAAT-TATATGGTGCCACGTGAATTAATTGTGACAA-----------------------AAAAACCCTAAAAAAAT-GGTAAAA 498 

S25  ---------------------------------------------------------------------------------------------------- 254 

S26  CCAACATA------TCCAAT-CATATGGCACCACGTGGATTAATCGTGATGA-----------------------AAAGCCTAAAAATAAAA-AATAAAA 436 

S28  ---------------------TCTGTTCCCTTACTGTAATTTTTTCTGTTAG------------------------------------------------ 287 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  ---------------------TCTAATTTCTTATGCTTTTTTTTTT------------------------------------------------------ 270 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  CCCATCCA-------------ATAAAATGGCGACATGGATTAATTGTGATTA------------AAAC-------------------------CCTAAAA 531 

S58  ---------------------------------------------------------------------------------------------------- 177 

 

S1   TTTGAGAATACGATCCTCCATAAAGCCCGAAACTGACTGA----------------------------ATCGCCCCCCCCCCCTTTTTTTA--------- 580 

S2   TGCTAGGGTGTTTGTCGTCATGATGCATACCTAGGGACGA----------------------------CTAT-----GCGTCGTCTCGAATAAATTTGTG 427 

S3   TTTGAGCGTATGATCTTCCATAAAACTAGAAACTGACTGA----------------------------ATTG-----CCCCTGTTTGTTTTTTTTTTTTT 453 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   ---------------------------------------------------------------------------------------------------- 407 

S6   ---------------------------------------------------------------------------------------------------- 365 

S7   TTAATGAGTGGGCTTTGTGGATGGTTTGGGTTCGGGCTGG----------------------------------G--GTATTTGTTTTTGGGTTTGGGTG 390 

S8   ATAGATAACTTAAACTTTAAT-------GAAAATGACTTA----------------------------AACT-----TCCAT------------------ 497 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  TTTGAGCGTATGATCCTCAATAAAACTAGAAATTGACTGA----------------------------ATTG-----CCCCTGTTTTCTT---------- 446 

S11  TTTGAAGGTATGATCCTCCATAAA---------------------------------------------------------------------------- 341 

S16b GTACAGATTGTGATATGGTATGTAATTAGGGATTAGCTAC-AATTAAGGGTT--TTAATCAGGGATT-ATTA-----GGCTTAATTCTTGTTTTTTAGTA 547 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  CTTGACACTAGTAGACGCAATGAAACTTTACACGATGCAACACGTAATGGGCAATTGAGCAGCGAAACAAGG-----ATCCCGTTCCACAAAAATGTGTT 707 

S23  ---------------------------------------------------------------------------------------------------- 201 

S24  TTTGAGAATATGATCCTCCATAAAATCCGAAACTGATTGA----------------------------ATCG-----CCCCTTTTTTTTTT--------- 556 

S25  ---------------------------------------------------------------------------------------------------- 254 

S26  CTTGGGCATGTGATCCTCCTTAAAACTCGAAGCGAACTAT----------------------------ATTG-----CTCCTGTTTTCTT---------- 493 

S28  ---------------------------------------------------------------------------------------------------- 287 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  ---------------------------------------------------------------------------------------------------- 270 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  CTTATCGGCGCTCTACGTCGCGAACTC--------------------------------------------------CCCCTCCCTCGCCCATCTCTGTG 581 

S58  ---------------------------------------------------------------------------------------------------- 177 

 



S1   ---------------------------------------------------------------------------------------------------- 580 

S2   CAACAAAAACGTTCGTCCATTAAAGTATGTAATGA------------------------------------------------CCAATTGAA-------- 471 

S3   GAAGAATAATAAAAATTAAAAAAATTAAAAAAAAA------------------------------------------------TTAAAAAAAAAAGAAGA 505 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   ---------------------------------------------------------------------------------------------------- 407 

S6   ---------------------------------------------------------------------------------------------------- 365 

S7   GAT------------------------------------------------------------------------------------------------- 393 

S8   ---------------------------------------------------------------------------------------------------- 497 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  ---------------------------------------------------------------------------------------------------- 446 

S11  ---------------------------------------------------------------------------------------------------- 341 

S16b AAGTCTGTCATAGAGCCAGCTAAC---------------------------------------------------------------------------- 571 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  GACCAAAAAAAATAATTAAAAACCTTATGTGATGAGATGATTATTCGCACAATAGGACTTTGTACGAAAACACCAACATTTCGTCACACAAAGGCTGAGA 807 

S23  ---------------------------------------------------------------------------------------------------- 201 

S24  ---------------------------------------------------------------------------------------------------- 556 

S25  ---------------------------------------------------------------------------------------------------- 254 

S26  ---------------------------------------------------------------------------------------------------- 493 

S28  ---------------------------------------------------------------------------------------------------- 287 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  ---------------------------------------------------------------------------------------------------- 270 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  AGGCC----------------------------------------------------------------------------------------------- 586 

S58  ---------------------------------------------------------------------------------------------------- 177 

 

S1   -----------------------TGGGAAAATTC-------AAAAACGTCAACTCT-------------------------------------------- 606 

S2   -----------------------AAAAAAAAATCCAACATTATTAAAGTATGTTTT-GACGTGCCTAAT------------------------------- 516 

S3   AGAAGAATTGCCCCTGTTTGTTTTAGCGAAACTATGAAAAGAAGAATGCCGACTCT-AGCCTCCCTGAA------------------------------- 573 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   --TCTTTGTTGATGCACAAAATCGGAGGGGTCTTGGAACAACATAAATCCGACCGTGAATCTGCAAGAAAGTAAAGAACACAAGATGTATCGTGGTTCAC 505 

S6   ---------------------------------------------------------------------------------------------------- 365 

S7   ---------------------------------------------------------GGGCTTTGCGGG------------------------------- 405 

S8   -----------------------------------------GAAAATGACAA-----AAGTTCCACGAG------------------------------- 520 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  -----------------------TAGCAAAACTATAAAAAGAAGAATGCCAACTCT-GGCTTCCCTGAA------------------------------- 491 

S11  ---------------------------------------------------------------------------------------------------- 341 

S16b -----------------------AGTAGACACTC-----------------------ATCTTGTAAGAG------------------------------- 594 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  -----------------------AAAAAAAATTTAGGTAGGGAGATATTTGGTGCC-AACATTTCACAC------------------------------- 852 

S23  ---------------------------------------------------------------------------------------------------- 201 

S24  -----------------------TGGGAAAACTC-------AAAAACGCCAACTCTAACTTTCCCTGAG------------------------------- 595 

S25  ---------------------------------------------------------------------------------------------------- 254 

S26  -----------------------TGGGAAAACTT------AAAAAATGCCAACTTTGGCTTCCCCTGAG------------------------------- 533 

S28  --------------TGTTGAT------------------------------------GTGGTACCTGGA------------------------------- 306 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  ---------------------------------------------------------------------------------------------------- 270 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  ---------------------------------------------------------GGCCACCGTGAA------------------------------- 598 

S58  ---------------------------------------------------------------------------------------------------- 177 

 

S1   -----GGCCTTGGCGATGCCTTCTCT---------------------------------------------------TCTGTACGTG-TAATTTCCATCA 649 

S2   -TCTGTGC--GACGAAGGTTTTCGTT---------------------------------------------------GCAAAGCTTAAAAAAAAATTAAT 562 

S3   -CCAGAGCCTGAGGGACATCTTCTCT---------------------------------------------------TCTGTACCCGGTAATTTCTCTCT 621 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   CCCAATGTTTGGGCTACGTCCACACTGATATTGATATTGTTTCACTCTGAATGATGAATA-----------------TACAAGAAGGCTAGAGGCAGTGT 588 

S6   ---------------------------------------------------------------------------------------------------- 365 

S7   -TTTGGGCTGTGGCTAGGTTTGTTTT-------GGTTGGTTTTGGTAGGTATGGAGTGA------------------GGTGGACGCGGTGA--------- 470 

S8   -CAGCTAGTTTATCATTTTGTTTTTT---------------------------------------------------TTTTGTTTTACTTATTTTTAAC- 567 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  -CCTGAGCCTGAGGGACGTCTTCTCT---------------------------------------------------TCTGTACCCGGTAATTTCTCTCT 539 

S11  ---------------------------------------------------------------------------------------------------- 341 

S16b -CATTCCAATGGGGGCTTTATCCTCTAATCCAGCACTAGCTCTGCGGTTTGTAAGGCAAAACAATTTTTGCAGCATATTAATACAAAAACAATTCTGGAG 693 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  ----------GACGAACATTTTCCCT---------------------------------------------------CTAAAACTTGCAGAATGCAGTGT 891 

S23  ---------------------------------------------------------------------------------------------------- 201 

S24  -CCAGAGCCTTAGCGATGCCTTCTCT---------------------------------------------------TCTGTACGTGGTAATTTCCATCA 643 

S25  ---------------------------------------------------------------------------------------------------- 254 

S26  -CTTGAGCATGAGGGACGTCTCTATT---------------------------------------------------AACTATATTGAAGAAAGCTTT-- 579 

S28  -CATGAACCTGAGGGATCTCTTCTCT---------------------------------------------------TCTGTACGCGGCAATTTCTATTT 354 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  ---------------------------------------------------------------------------------------------------- 270 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  -ATTAAGGCGCAGTGCAGCCTTGTCT---------------------------------------------------TCCCGAACTCCACGCACGCGTC- 645 

S58  ---------------------------------------------------------------------------------------------------- 177 

 



S1   CTCTGGCTTCTTCCTTCTTTGATTCTCTATTTTCTCTTTTTATTTTTTGGATGGTCTCCATTTGGGGA------TGCTTATGAAGAAAGCCTTGAAT--- 740 

S2   --------------TAATTTTTGTTCTGGTTTTA----AGTTTTTAATAAAAATAAATAAATTAAAG-------------TATTTAGTTAAATTGTA--- 628 

S3   CACCAGCTTCTTCCTTATCTCAATCTCTATTTTC----CTTATTTTCTGGGTTATGTTCATTTGGGGA------TGCTTCTTTTGAAGCTATTAAGT--- 708 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   GCTCTGTAGCCTATTTTCTGTGTGCTCTCTTCCCATGGCCTAAGACTTGGCCTCTCCTAATGAGGAGAGTGATGAGTTCTTTTATAGGAGAAGAGCT--- 685 

S6   ---------------------------------------------------------------------------------------------------- 365 

S7   --------------------------------------CTCATCCACAGGGCTTCTGCAACTTGCAGA------AGGGCAGAGAGAAGAGGAGAGAT--- 523 

S8   ---------TTTCTTTCTCTCCCTCTCCATTTTC-ATACATTGCCAACAATTTTCTGGCTCTC------------------------------------- 620 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  --CTGGCTTCTTCATTATTTCAATCTCTATTTTC----TCTATTTTATGGGTTATCTTCATTTCGGGA------TGCTTCTTTTCAAGCTATTTAGC--- 624 

S11  ---------------------------------------------------------------------------------------------------- 341 

S16b CTCTGCCTTCTCCTTCCTTTCCCCTTCTTCTCTA-TC-CTTCTATGCTACTTGTAGATTGAATATGGA------CTTGGAATTTGGATCCTATCAAT-G- 783 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  --------------TCATTGTGCGACGTAGTTTT----TGTTGCACAAAGTGATTCTGAAATAGTTGG------TGACCCCATTTAAGGCAAAGATT--- 964 

S23  ---------------------------------------------------------------------------------------------------- 201 

S24  CTCTGGCTTCTTCCTTCTTTCATTCTCTATTTTT-CTCCTTCTTTTTTGGATTGTCTTCACTTGGAGA------TGCTTATGAAGAAAGCCTTGAATTGA 736 

S25  ---------------------------------------------------------------------------------------------------- 254 

S26  --------------------------------------ACAGGAAGAAAGATTGATGAACACAGAAGA------AGAATCGATGAAGATTGCAGAGA--- 632 

S28  CTGTGGCTTCTTCCTTAT-TCATTCTCTATTTTT-------TTTTTCCAGGTTATTTTCATTTGGGGA------TGCTTCTTTTCAAGTTATTTAGT--- 437 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  ---------------------------------------------------------------------------------------------------- 270 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  --------------------------------------TCCGTCTTCCAGAACTTCGCCATCAACTAC------GACGCCAAGAGGATCGATTCGTT--- 698 

S58  ---------------------------------------------------------------------------------------------------- 177 

 

S1   --ATGCTTATAAGATGTTGAGCTACTCCTCATATTGCCAATTGGTTTTATGATGGAACTCTAACTTTCTTCATTGTATCAGAACAGGTTGTCTCATGTGT 838 

S2   ------------------AACAAAAAACTAATGAAAGAAAATAATTTATTTT-------CT--------------------------------------- 664 

S3   ------------------ATGACAGGTATGTTTCTGTCCACTAGTTTTTTTTTTCCTAACT--------------------------------------- 751 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   ---------------------------------------------------------------------------------------------------- 685 

S6   ---------------------------------------------------------------------------------------------------- 365 

S7   ------------------GGAAGAGTCGTGGGTGAGAGAAGAGG-------------------------------------------------------- 549 

S8   -----------------------ATTTTTCACATTGTC-ATCAATTTTCTCTCTCCACTCT----CCTCTCTTCTCATTCATCCACATCAACTT------ 686 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  ------------------ATGACAGGAATGTTTATGTCCACTAATTTATTTTTTCCCAGCT--------------------------------------- 667 

S11  ---------------------------------------------------------------------------------------------------- 341 

S16b ------------------GTACCATCCTTCTTGAATCCTGATTTCCCTCCCGTGCATGCCC-A--CCCGCCTCCCTTCCTGCCATGGTTGCTGTGTAAAG 862 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  ------------------AATGCAATTTTTGTGCGACGAACCAC---------------TT--------------------------------------- 992 

S23  ---------------------------------------------------------------------------------------------------- 201 

S24  ATGTGCTTATAAGATGTTGAGCTACTCCTCATATTGCCAATTGGTTTTATGATGAAACTTT----TTCTTCATTGTATCAGAGCAAGTTGTCCC------ 826 

S25  ---------------------------------------------------------------------------------------------------- 254 

S26  --GAAACTA---------GAGAGAAGTCAGCTAGAGAAAGTAAC---------------------AAACTGAATAGA----------------------- 677 

S28  ------------------GTGACAGGAATGTTTAAGTATGCCATTTTTTTTTCCCCCCATA-GC-ATGGTTTATAGATTATAGAA--------------- 502 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  ---------------------------------------------------------------------------------------------------- 270 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  --GGGCCGTG--------GTGGCTGAGTTGATGGATCCAATTGA---------------------AAAGTCAATCTT----------------------- 744 

S58  ---------------------------------------------------------------------------------------------------- 177 

 

S1   GAAGCCCAATGGCCACATATGCTCCACGTCACTCGAGTTGTGTTGTCCACATGTTAAGGCTTGAAACTCATCACATGTGAGGGGGCATGTTTGATCAATG 938 

S2   ------------ATATATATAAAGTGA----------------GAGCCTTAGTTT-----------------------------------TGGTGAA--G 699 

S3   ------------TTTTATCCAAAATGAACTTTGAGATTTGCATAACTCCTCATTT-----------------------------------TGGTCACTGA 804 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   ------------CCTCACTTATTACATATTTGCCCCTTCATTTATTACATAATTA--------------------------------------------- 728 

S6   ---------------------------------------------------------------------------------------------------- 365 

S7   AGAGAGGGAAG-AGTCGTGCGTTGCAAATGGGATGGGAGGAAAGACGGGAGGAGA------------------------GAGGGATGGG-TAGGATGAGC 623 

S8   ------------CCTCTCTCCTCTCACCTCTTCCCACTCTCTCATGGCTGGGTTT-GGTTCAAAACGGTTCGATATTTTTCGGTTTGAT-TTTTTTTTTT 772 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  ------------TTTTATTCAAAATGGTCAATGAGATTTGCATAACTCCTCATTT-----------------------------------TGGTTCATGA 720 

S11  ---------------------------------------------------------------------------------------------------- 341 

S16b TCCTAGTGAAT-GACAATGAGTTCTAGTTGATATTACTTGGATAACGGCTAACTT-GATTCTTGAGTTATTTGTGATACAAG--------TGGTATAGTT 952 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  ------------ATTCGCATAAGATAAAAAGTAAGAAA------------AAATT-----------------------------------TCATCACACA 1033 

S23  ---------------------------------------------------------------------------------------------------- 201 

S24  ------------ACTTGTATGCTCCACGTCACCTGAGTTGTGTTGTCCACGTATT-AGGCTTGAAACTCACCACATGTGAGGGGGTGTG-TTGATCAATG 912 

S25  ---------------------------------------------------------------------------------------------------- 254 

S26  ------------TTTTCATTAAGGCGCATAATGCCAAACCAACAGTACTTATATA--------------------------------------------- 720 

S28  ------------TTTCAGTCAAAACTCAACAGCCAAATTAAACATCACAAAAACC-ATTTTAAT--------------------------AGGTTTTTTA 563 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  ---------------------------------------------------------------------------------------------------- 270 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  ------------ATTTGCTAGATTCGACTGGTATGGATGTGTTGGATGCTGATTT-GTTTTTGTAGATATTAATGGTTG-----------TTGGTTGTCC 820 

S58  ---------------------------------------------------------------------------------------------------- 177 

 



S1   AATCCCACATTGATGAGAGGATGGACTTTACATGTGCTTATAAGAGGTTGGCTACTACCTA----------------------------TATTGCCAAAT 1010 

S2   CATTCTAAAATGCCAAGA----------------ATGACCCTTTGTTTCCTTCACAATCAA-----------AATCCAAAAAAAAT---GGAAAAATGAG 769 

S3   TATTTGAAATCAATAGAA----------------TTGGTCCTTGAGTTTGTCCACTATCAATTATTTTAGTCCTTCTATGAAAATTCTTCATTAAATAAG 888 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   ---------------------------------------------------------------------------------------------------- 728 

S6   ---------------------------------------------------------------------------------------------------- 365 

S7   GAATCAAGGGTAAGGGGTGCCCGAAAGT------TTGGTTTTGTTTATTGTCGACAACGG-----------------------------GTGCGCAGAGA 688 

S8   TCTTCTTCTTCAGCTATAAAAAGGGAAAAGCAC-TGGACAACATCACCTCCCCACTGCCCA----------------------------CCCTTCCCCAT 843 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  GATTTGAAATTGATAGAA----------------TTGGTCTTTAATTTTGTCCACCATCAATTATTTTAGTCATTTTATGAAAAATCTCCATTAAATAAG 804 

S11  ------AACTCGATGAAA----------------TT--------ATCTTGGCAACTATGA---GGTTTAGTTGCCTCGCAAAAAAT----------TAAA 398 

S16b AATCTCTACTTCGTAAGG-------------AC-TATGGAGCCTTAATTCCATGCAGCTAA--CTTAAAGAAATCCTATTAAGGATT--GAATGCGAAGA 1034 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  AATTTGTAATTGACGAAC----------------TT--------------TTCACAATTA---AATAAAGTTATAATTAATTAAATTTTGTTGCATAAAT 1100 

S23  ---------------------------------------------------------------------------------------------------- 201 

S24  AATCCCACATTGATGAAAGGATGAACTTTGCATGTGCTTATAAGAGGTTGGCTACTACCTA----------------------------TATTGCCAAAT 984 

S25  ---------------------------------------------------------------------------------------------------- 254 

S26  ---GTAAATCTAATTAAC----------------TTGCCTATGTGGCATATCCAGTACAAC-----------------------------------CAAC 766 

S28  TGTTGTAATTCTGTAAAAAAAC------------ATTTTATCCTCTGCCCCTTACAAGAAAATAAGAAATTAAAATCTGACCGAATTTCTATTGTTAAGT 651 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  ---------------------------------------------------------------------------------------------------- 270 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  TTGGTTAGTTCAAAGAGAGAGAGGGAGAG------------------------------------------------------------TCTTGGAGAAG 860 

S58  ---------------------------------------------------------------------------------------------------- 177 

 

S1   GGTTTTATGGTGA--AACC------------------------CTAACTTTCTTTAGCTTCTTTTCAAGCACT------GCTA----------------- 1061 

S2   GATAAATTAGTAA--AAAC---------ACATAACTGAACAAAAAAACTGTTTTGAAAAAGAAAGAAAACAAA--------------------------- 831 

S3   AATGAAATAACAA--AAAT---------ACTCTCAATTTTTGTCAAATCATTTTGACTTATTGTTTATTAAAT--------------------------- 950 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   ---------------------------------------------------------------------------------------------------- 728 

S6   ---------------------------------------------------------------------------------------------------- 365 

S7   GACGACGAGGCAG--GGAG-GGAGGGC------------------------------------------------------------------------- 712 

S8   CGCCACTCCGTCGTCGACA------------------------CCCACCCCTACCAGCGTCCCCAAGATCTCT------CTATTGAAGAATTGGATTTG- 912 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  AATGAAATAACAA--AAAT---------ACCCTCAATTTTTGTTAAATCATTTTGACCTATTGTTTATTAAAT--------------------------- 866 

S11  GTTTGCTCGACGA--AAAT---------ACTCATCAA----GCTAAACTATTTT---TTTTTTTAAATTCATT--------------------------- 453 

S16b TATTGAATCATAA------------------------------TAGGACTCATTCATTATTAAGGTGATTAGG------------ATACACGACTGTTA- 1091 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  GTTTACTCGACGA--AGACCATAGCTACACAATGTATTTACGAACAAAGTTTTGTCGTTGCCATGAATACAACATGACGACATTGTTGCGTACCCTTGTT 1198 

S23  ---------------------------------------------------------------------------------------------------- 201 

S24  GGTTTCATGGTGA--AACT------------------------CCAACTTTCTTCAACTTCTTTTCAAGCTAT------TTGGTATGACAGGACACTAGT 1052 

S25  ---------------------------------------------------------------------------------------------------- 254 

S26  ACTATTGTAACAA-----------------------------CCTTACCTCTTTATATGAACCTATACACTGT-TGA----------------------- 813 

S28  TGTAAGATGGTGG--AAAT-GGTGAA--ATTATACTGTTGTAATTTGTTGCCTTGATTTTTCTTATAATTCTA---A--ATTTTGATACATGCATGTT-- 739 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  ---------------------------------------------------------------------------------------------------- 270 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  GGTTGGGCGGTGG------------------------------TGAATTTCGGTGGGTACGTGGGTGAGATGG--GG----------------------- 905 

S58  ---------------------------------------------------------------------------------------------------- 177 

 

S1   ----A--GAATAACATCTTG--------------------------------------------------------------------------GGCGAT 1081 

S2   -------AAGTAAATACGTT--------------------------------------------------------------------------TCCTCT 850 

S3   -------TAAAGGTAGTTTT--------------------------------------------------------------------------TTCATT 969 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   -------------------------------------------------------CATTTGAGTCCCCCGAGTATTTATACGAG---------------- 757 

S6   ---------------------------------------------------------------------------------------------------- 365 

S7   -------TAGGGGTAGGGTT--------------------------------------------------------------------------CCTTTC 731 

S8   ----G--TAATTTGAATTTG--------------------------------------------------------------------------GTTGGT 932 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  -------TGAGGGTAGTTTT--------------------------------------------------------------------------GCCATT 885 

S11  -------TTAGAACAGGTAT--------------------------------------------------------------------------TTAAAT 472 

S16b -------ATAGGCTAGTTGTGTAACTGTTCGGGCAGGAAATCTCGCGGGGAGGGGTCCTTGGCTCGAGCACACAGCTCCCCGGGGAGTTGGCACTTTGAT 1184 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  GTCTGCGTGATGACAGGCTT--------------------------------------------------------------------------CGTTTC 1224 

S23  ---------------------------------------------------------------------------------------------------- 201 

S24  AGACG--CAATGAAACTTTA--------------------------------------------------------------------------TGCGAT 1076 

S25  ---------------------------------------------------------------------------------------------------- 254 

S26  -------CACCTATTATTAC--------------------------------------------------------------------------TCCCCC 832 

S28  -------TAGACTCAGTTGT--------------------------------------------------------------------------ATATAT 758 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  ---------------------------------------------------------------------------------------------------- 270 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  -------TTTGGTTGGTGTT--------------------------------------------------------------------------CTTGTG 924 

S58  ---------------------------------------------------------------------------------------------------- 177 

 



S1   GTAGGGGAAAGCATCATGCAAAGGCCAATATCA--------TCGCTGGAAACATTGGTGGTGAAGAGAGCGTCAC------------ACAAAGCTTGTGG 1161 

S2   GCAAGATTCC-------------CACAATCTGG------------------------------------------------------ATTGAGTTTATGT 883 

S3   TTAATATTTA-------------TTTAACATAACTCTTCATGGAATAACCAAATTATTGATGGTAGATAATCTCAGTAA--------ATTGATTTCAAAT 1048 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   ---------------------------------------------------------------------------------------------------- 757 

S6   ---------------------------------------------------------------------------------------------------- 365 

S7   GGAATTTTGG-----------T-TCCAGCTGGA-----AG-CCATTTCCGCAACAATTAATGGGGAAGGCACTGT-TGT--------GTGCAGTTTGTGG 804 

S8   TCATTGCCTA-------------ACCAAC---------------------------------------ACTGCCC------------ACTCCACTCTCGA 968 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  TTAATAGTTA-------------TTTAACATAA--------GGAATGACAAAATAATTGATGGTGGACAATCTCAGTGACCAAAGGTATTGATTTCAAAT 964 

S11  TAAATATTTA-------------TTTAGTTCTA------------------------------------------------------------------- 492 

S16b TGATTGTCGA--GCTTTGGCTT-GCCGAGATGC-TGCAAG-AGGAAGACAAAGTTAGTTCTAAAAGATGCCTTTG-----TGGGGC-CTTAGGTGTAGGC 1273 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  ACAATATTTA-------------TGCGACAAAGATCTGTTTCATCGCTCTAAGTTACCTGTGGGATGAAGTCC--------------ATTTCGTTCGTCG 1297 

S23  ---------------------------------------------------------------------------------------------------- 201 

S24  GCAACACGTA-------------ATGGGCAATT--------GAGCGCAAAAATTTGTTGACCAAAATAAATAATT------------AAAAACCTTATGC 1143 

S25  ---------------------------------------------------------------------------------------------------- 254 

S26  TCAATCTCAG---CTGGGATTT-CCTAGCCTGA---------GATTGTGACAGTGCTTGATGAACAGAGGACTAT------------GCAATCCCTAGGT 907 

S28  ACAATCTTCG-AGATATG-----ATTGATAATT--------GTGGAGACAAAAATAATTCCAAAAATTA-----------TGGAG--ATGACATGTGACT 831 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  ---------------------------------------------------------------------------------------------------- 270 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  GCAGTTGTAA-------------------------------AGGATGAGAAGATGAGAATAAGATGAGAAGTTTG------------TGGATTTTGGTAT 981 

S58  ---------------------------------------------------------------------------------------------------- 177 

 

S1   CATTGAACGACGAAGGAAAACT----------------------------------------------CTTCGTCGTGCAA------ATTGATGAATCTG 1209 

S2   TT--GGGCCCAAAATAATAGTT----------------------------------------------TGGGCCGAGGGTA------------------- 916 

S3   CTCAAGAACCATTGTGAGAAGT----------------------------------------------TATGCTAATCTCA------------------- 1083 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   ---------------------------------------------------------------------------------------------------- 757 

S6   ---------------------------------------------------------------------------------------------------- 365 

S7   GGTTGGCCGGTCAGGAATGGGT---TACTAAGGGAGGTAGGGGA------------------------GAGGTTGATTTCT------------------- 858 

S8   TATGCAACTTTTAATCCCAAAT----------------------------------------------TCAACTTCTACAC-------CCCATACTCCAG 1015 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  CTTAAGAACCAAAGTGAGGAGT----------------------------------------------TATGCTAATCTCA------------------- 999 

S11  --------------------AT----------------------------------------------TATATTAATTTAA------------------- 507 

S16b CTTAAGACTCGCGATCAAAACTAAGTGCTAAGGCGTGCCACTGCCATCTCTGTATGGCAGTTGTAGAACAAGTGTATTTAA------GCCGATTACTTAC 1367 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  CACAAAATCATTTTTCATGAAT----------------------------------------------CTTGTGCATGATG------------------- 1332 

S23  ---------------------------------------------------------------------------------------------------- 201 

S24  GACGAGATGATTAGTCACACAA----------------------------------------------TAGGACTTTGTACGACGACACCAATATTTCAT 1197 

S25  ---------------------------------------------------------------------------------------------------- 254 

S26  AAGTATATCAGCAACCTGTGGT----------------------------------------------TTTGTTGGCACAT------------------- 942 

S28  TTGTTTTCAAAGAAGATAAAAT----------------------------------------------TTCCCTCATTAAA------------------- 866 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  ---------------------------------------------------------------------------------------------------- 270 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  TAATTTTTCTTTTATAAAAATT----------------------------------------------TTTCCTTTTTTCC------------------- 1016 

S58  ---------------------------------------------------------------------------------------------------- 177 

 

S1   CAACA------------AAACTGGTGGTCGTTGTGTGTACTGAGCAAAGAAACTAGGGTTCAACCCCCAAACTCTTGT--GCGACGGACGTAGATGTTTA 1295 

S2   -----------------------------------------------------------------------------------------GGATCACTCTC 927 

S3   -----------------------------------------------------------------------------------------TAGACTATTTT 1094 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   ---------------------------------------------------------------------------------------------------- 757 

S6   ---------------------------------------------------------------------------------------------------- 365 

S7   ---------------------------------------------------------------------------------------------------- 858 

S8   CCGCC---------------------------------------CCCTTCACTCCACCTTCGCCTCCCCCACTAGATC--------AACCTAGTCGCTCG 1068 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  -----------------------------------------------------------------------------------------GAGACTATTTT 1010 

S11  -----------------------------------------------------------------------------------------TG--------- 509 

S16b GCCCC-AAGTTATTC--TAACTTCTTGTTATCAAAGG-------ATTGTCGTAGATGGGTTAAGTCTACATTAAGTTC--TTT------TCTATGCCTTG 1449 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  -----------------------------------------------------------------------------------------ATTATAGTTGT 1343 

S23  ---------------------------------------------------------------------------------------------------- 201 

S24  CACACAAAGGTTGAGAAAAAACGCAGGTAGATATTTGGTGCCAACATTTCGCACGACGAACATTTTCCCACTAAAAGTTTGCGGAACACGGTGTTCATTG 1297 

S25  ---------------------------------------------------------------------------------------------------- 254 

S26  ------AATGCACTG--------------------------------------------------------------------------TTATATCTTTC 962 

S28  ------AAGGTATGG--CAAACAAATATTTCCACGCGCAGC---AAATTCTATCTTTGGATGGATTCCTAATTTGAGA-----------TCAATTCAAAC 944 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  ---------------------------------------------------------------------------------------------------- 270 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  ------GGATCTAAC--TAATTT----------------------------------------------------------------------------- 1031 

S58  ---------------------------------------------------------------------------------------------------- 177 

 



S1   ACCCCAGACTCTTGCATGACGAACATA------------------------------------------------------------------------- 1322 

S2   AGTCCAGGAGGCCGGGCGGCAAAAGGACCATGGATCGGTCAACCCGTGGGAGTCCAAAC-------CTAGGGCGGTTAGGACGAATCCTAGTGCAATGGG 1020 

S3   GGCTAAAAAAACCTTTT----------------------------------------------------------------------------------- 1111 

S4   ---------------------------------------------------------------------------------------------------- 47 

S5   ---------------------------------------------------------------------------------------------------- 757 

S6   ---------------------------------------------------------------------------------------------------- 365 

S7   ---------------------------------------------------------------C------------------------------------ 859 

S8   CACTCCCACCCCCGCGTTGCACCCAGC------------------------------------------------------------------------- 1095 

S9   ---------------------------------------------------------------------------------------------------- 88 

S10  GGCTAAAAAGCCTTTTTTGCCTAAGCATGGTTTTTAGATTATAGAATGACAGTCAAAACTCAACAGCCAAATTAAACATAACAGAAACTATTTTAATAGG 1110 

S11  ---------------------------------------------------------------------------------------------------- 509 

S16b AGATCAAGGACTTTTAGTTCTTTTATC---TTGTATGCTTAAAGGGTAGAGATCTAGAT----------------CTGATCAAGTCATCAGTTTTAATCT 1530 

S17  ---------------------------------------------------------------------------------------------------- 32 

S20  AAATATGAAAATCCTGTGACAAA----------------TAACAAGAGAAAAGGAATAC--------------AGAGAATATTTGTATTAATGTAAATTA 1413 

S23  ---------------------------------------------------------------------------------------------------- 201 

S24  AGCGACATAGTGTTTGTTGTGCAAAGT------------------------------------------------------------------------- 1324 

S25  ---------------------------------------------------------------------------------------------------- 254 

S26  TTTTGGACCCTTTCTTTGACAAAATGA----------------TAATCAATGTCAAGAT-------GCTTGATGCAAGAGTGAAACACTAGATTGGAGGA 1039 

S28  AAGTAAGGAATCCTCATCGTGATCAAT--------------------------------------------------CAAGCATGCACTACTACAAAAGG 994 

S32  ---------------------------------------------------------------------------------------------------- 15 

S33  ---------------------------------------------------------------------------------------------------- 71 

S39  ---------------------------------------------------------------------------------------------------- 270 

S46  ---------------------------------------------------------------------------------------------------- 45 

S50  ---------------------------------------------------------------------------------------------------- 1031 

S58  ---------------------------------------------------------------------------------------------------- 177 

 

S1   --------GAGGTCGTCA----TAGTAAGATTTTAAAAT---------- 1349 

S2   G-------AGTCTCGACG----GGATCGGATATCCAGGAAACTAATC-- 1056 

S3   ------------------------------------------------- 1111 

S4   ------------------------------------------------- 47 

S5   ------------------------------------------------- 757 

S6   ------------------------------------------------- 365 

S7   --------TGTTTCGTCC------------------------------- 869 

S8   --------CATCCCAAGC------------------------------- 1105 

S9   ------------------------------------------------- 88 

S10  TTTTTTATTGTTGTAATT----CAGTAAAAAAAAATGAAAAAAAATTAT 1155 

S11  ------------------------------------------------- 509 

S16b TCT-----TATGACGATA----AAAACCACTAATTGAACCA-------- 1562 

S17  ------------------------------------------------- 32 

S20  G-------GGTTACAATC----TCTTTACAAACTTGAA----------- 1440 

S23  ------------------------------------------------- 201 

S24  --------GATTCTGAAATGGTTGGTGACCCCATATAAGGAGAAGTTT- 1364 

S25  ------------------------------------------------- 254 

S26  G-------AGTGCCAAAG----TAGACAAATT----------------- 1060 

S28  GCCTTAT-AGTGTCAGTA----GGT------------------------ 1014 

S32  ------------------------------------------------- 15 

S33  ------------------------------------------------- 71 

S39  ------------------------------------------------- 270 

S46  ------------------------------------------------- 45 

S50  ------------------------------------------------- 1031 

S58  ------------------------------------------------- 177 

 


