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Online resource 4 Alignment of the S58-RNase allele from ‘Åkerö’ and ‘Antonovka Pamtorutka’ (MdS58) 

with Malus 'Mt Blanc' S58 (MG262529), and S39-RNase isolated from ‘Ijunskoe Ranee’ and ‘Young America’ 

(MdS39) with S39 from Malus sylvestris (EU419871); A, C: genomic sequences (exons are highlighted in 

yellow); B, D: deduced protein sequences. 

A) 

 

MdS58               ATGGGGATTACGGGGATGATACATATAGTTACGATGGTATTTTCATTAATTGTATTAATA 60 

MhS58_MG262529      ------------------------------------------------------------ 0 

                                                                                 

 

MdS58               TTGTCTTCCTCTACGGTGGGACACGATTATTTTCAATTTACGCAGCAATATCAGCCAGCT 120 

MhS58_MG262529      -------------------------------------------------------CAGCT 5 

                                                                           ***** 

 

MdS58               GTCTGCTACTTTAATCCTACTCCTTGTAAGGATCCTCCTGACAAGTTGTTTACGGTTCAC 180 

MhS58_MG262529      GTCTGCTACTTTAATCCTACTCCTTGTAAGGATCCTCCTGACAAGTTGTTTACGGTTCAC 65 

                    ************************************************************ 

 

MdS58               GGTTTGTGGCCTTCAAACTTGAATGGACCGCACCCAGAAAATTGCACGAATGCAACCGTG 240 

MhS58_MG262529      GGTTTGTGGCCTTCAAACTTTAATGGACCGCACCCAGAAAATTGCACGAATGCAACCGTG 125 

                    ******************** *************************************** 

 

MdS58               AATTCTCAGAGGGTAATATTATTGATAATCAGATAGTCACTATTGTTTATTTCATTTATG 300 

MhS58_MG262529      AATTCTCAGAGGGTAATATTATTGATAATCAGATAGTCACTATTATTTATTTCATTTATG 185 

                    ******************************************** *************** 

 

MdS58               TATTTGTGTATATATACATATACTCAACATAGATTTTCATGCACGCGTGTGCAAATATTA 360 

MhS58_MG262529      TATTTGTGTATATATACATATACTCAACATAGATTTTCATGCACGCGTGTGCAAATATTA 245 

                    ************************************************************ 

 

MdS58               TAATAAATTTAAATTTAATCATAAATTTACCTAGCTATATTATATTATATTGTCAGATAA 420 

MhS58_MG262529      TAATAAATTTAAATTTAATCATAAATTTACCTAGCTATATTATATTATATTGTCAGATAA 305 

                    ************************************************************ 

 

MdS58               CAAATATCCAAGCCCAGTTGAAAATTATTTGGCCGAACGTACTCGATCGAACCAATCATG 480 

MhS58_MG262529      CAAATATCCAAGCCCAGTTGAAAATTATTTGGCCGAACGTACTCGATCGGACCAATCATG 365 

                    ************************************************* ********** 

 

MdS58               TAGGCTTCTGGAATAAACAGTGGATAAAACATGGCAGCTGTGGGAATCCCCCAATAATGA 540 

MhS58_MG262529      TAGGCTTCTGGAATAAACAGTGGATAAAACATGGCAGCTGTGGGAATCCCCCAATAATGA 425 

                    ************************************************************ 

 

MdS58               ACGACACGCATTACTTTCAAACAGTAATCAACATGTACATAACCCAGAAACAAAATATCT 600 

MhS58_MG262529      ACGACACGCATTACTTTCAAACAGTAATCAACATGTACATAACCCAGAAACAAAACATCT 485 

                    ******************************************************* **** 

 

MdS58               CTGGAATCCTCTCAAAGGCGAAGATTGAACCGGTGGGGGGGAAAAGGCCACTGGTGGATA 660 

MhS58_MG262529      CTGGAATCCTCTCAAAGGCGAAGATTGAACCGGTGGGGGGGAAAAGGCCACTGGTGGATA 545 

                    ************************************************************ 
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MdS58               TTGAAAATGCCATACGGAAGAGTATCAACAATAAGAAACCAAAATTCAAGTGCCAAATGA 720 

MhS58_MG262529      TTGAAAATGCCATACGGAAGAGTATCAACAATAAGAAACCAAAATTCAAGTGCCAAATGA 605 

                    ************************************************************ 

 

MdS58               AGAATAAGGTGACTAAATTGGTTGAGATCAGTCTTTGCAGCGATGGCAGCTTAACTCAGT 780 

MhS58_MG262529      AGAATAAGGTGACT---------------------------------------------- 619 

                    **************                                               

 

MdS58               TCATAAATTGCCCCCGCCCATTTCTACCAGGATCACCATATCTCTGCCCTTCCGATATTG 840 

MhS58_MG262529      ------------------------------------------------------------ 619 

                                                                                 

 

MdS58               ATTATTAA 848 

MhS58_MG262529      -------- 619 

 
 
B) 

MdS58               MGITGMIHIVTMVFSLIVLILSSSTVGHDYFQFTQQYQPAVCYFNPTPCKDPPDKLFTVH 60 

MhS58_MG262529      ---------------------------------------AVCYFNPTPCKDPPDKLFTVH 21 

                                                           ********************* 

 

MdS58               GLWPSNLNGPHPENCTNATVNSQRITNIQAQLKIIWPNVLDRTNHVGFWNKQWIKHGSCG 120 

MhS58_MG262529      GLWPSNFNGPHPENCTNATVNSQRITNIQAQLKIIWPNVLDRTNHVGFWNKQWIKHGSCG 81 

                    ******:***************************************************** 

 

MdS58               NPPIMNDTHYFQTVINMYITQKQNISGILSKAKIEPVGGKRPLVDIENAIRKSINNKKPK 180 

MhS58_MG262529      NPPIMNDTHYFQTVINMYITQKQNISGILSKAKIEPVGGKRPLVDIENAIRKSINNKKPK 141 

                    ************************************************************ 

 

MdS58               FKCQMKNKVTKLVEISLCSDGSLTQFINCPRPFLPGSPYLCPSDIDY 227 

MhS58_MG262529      FKCQMKNKVT------------------------------------- 151 

                    **********                                      
  



C) 

MdS39               ATGGGGATTATGGGGATGATAGATATGGTTACGATGGTATTTTCCTTAATGGTATTAATG 

MsS39_EU419871      ------------------------------------------------------------ 

                                                                                 

 

MdS39               TTTTCTTCGTCTGCGGTGAAATACGATTATTTGCAATTTACGCAGCAATACCAGCCGGCT 

MsS39_EU419871      ------------------------------------TTTACGCAGCAATATCAGCCGGCT 

                                                        ************** ********* 

 

MdS39               GCCTGCAACTCTAACCCTACTCCTTGTAACGATCCTACTGACAAGTTGTTTACGGTTCAC 

MsS39_EU419871      GCCTGCAACTCTAACCCTACTCCTTGTAACGATCCTACTGACAAGTTGTTTACGGTTCAC 

                    ************************************************************ 

 

MdS39               GGATTGTGGCCTTCAAAGGTTAAAGGTCCTGACCCACACGACTGCAAGACCAAAACCAAC 

MsS39_EU419871      GGATTGTGGCCTTCAAAAGTTAAAGGTCCTGACCCACACGACTGCAAGACCAAAACCAAC 

                    ***************** ****************************************** 

 

MdS39               AAGTCTCAGACGGTAATATTAATAATCAAATAGTCAATATTGTTTAGGAAAAATTAGTAA 

MsS39_EU419871      AAGTCTCAGACGGTAATATTAATAATCAAATAGTCAATATTGTTCAGGAAAAATTAGTAT 

                    ******************************************** **************  

 

MdS39               TATGTTCATATTTATTAATTTTCATTGACCGAAATTTTATTAGTTTTTAGTTGATTGAAC 

MsS39_EU419871      TATGTTCATATTTATTAATTTTCATTGACTGAAATTTTATTAGTTTTTAGTTGATTGAAC 

                    ***************************** ****************************** 

 

MdS39               TTCCTATTATTAATGTATTAAAGTATTAACGAGTCAGTAACATTGGTTTTAAAAATAAAA 

MsS39_EU419871      TTCCTATTATTAATGTATTAAAGTATTAATGAGTCAGTGACATTGTTTTTAAAAATAAAA 

                    ***************************** ******** ****** ************** 

 

MdS39               ATTAGCAATTAAATTAGGATTTTAATACTCACACATTTACTAAACTCCTAATTAATTTTC 

MsS39_EU419871      ATTAGCAATTAAATCAGGATTTTAATACTCACACATTTACTAAACTCCTAATTAATTTTC 

                    ************** ********************************************* 

 

MdS39               AATTCAAAACATTTCCAAAATAAAATAAAAGTAAGTTGTACTCATTAATTTTTTATAAAA 

MsS39_EU419871      AATTCAAAACATTTCCAAAATAAAATAAAAGTAAGTTGTACTCATTAATTTTTTATAAAA 

                    ************************************************************ 

 

MdS39               AGATTTTTAAAATTTTTAATATTAAATGTACCCATTCATATAATATTTCAAACTTTTAAT 

MsS39_EU419871      AGATTTTTAAAATTTTTAATCTTAAATGTACCCATTCATATAATATTTCAAACTTTTAAT 

                    ******************** *************************************** 

 

MdS39               GTGTACTGTACACATTCTTAAATATTCCAATTTGTTATATGTAAAATTTACAATTTTTTT 

MsS39_EU419871      GTGTAGTGTACACATTCTTAAATATTCCAATTTGTTATATGTAAAATTTACAATTTTTAA 

                    ***** ****************************************************   

 

MdS39               TAAATATAAAATGTACCCATTTTTCTTACAAAATCCATTCAATTTCTTTTAATCCACTTT 

MsS39_EU419871      AAAATATAAAATGTACCCATTTTTTTTACAAAATCCATTCAATTTCTTTTAATCCATTTC 

                     *********************** ******************************* **  

 

MdS39               TGAACTTATACTGGTACATTCATCTCCGTAGGTACATTCTTTTTCATTTATTTGAGAATG 

MsS39_EU419871      TGAACTTATATGGGTACATTCATCTCCGTAGGTACATTCTTTTTCATTTATTTGAGAATG 

                    **********  ************************************************ 

 

MdS39               TATCCATGCCAAGTTTAATCGAAGAATTTACTAATGTACATGAAGCCTAGTATCTATTAT 

MsS39_EU419871      TATCCATGCCAAGTTTAATCGAAGAATTTACTAATGTACATTAAGCCTAGTATCTATTAT 

                    ***************************************** ****************** 

 

MdS39               TTTGGTTTTGAAGAATGTACCCATGTTTATGTGTTAGTGTGTGTGCGCGCATGTATGTGT 

MsS39_EU419871      TTTGGTTTTGAAGAATGTACCCATGTTTATGTGTTTGTGTGTGTGTGCGCATGTATATAT 

                    *********************************** ********* ********** * * 

 

MdS39               ATAT--ATATATAAAGCCTTTAAGGAAAGGTATCTCCATTTTTTTATAAAAATTGGGATT 

MsS39_EU419871      ATATATATATATAAAGCATTTTAAGGAAAGGTATCCCCATTTTTTATAAAAATGGGGATT 

                    ****  *********** *** * * ** *     **  ************** ****** 

 

MdS39               AGTTGTGGGGTCTACACCACATCGAACTTTAATGATCTGAACCGTCTATTTTTCAAGTTG 

MsS39_EU419871      AGTTGTGGGGTCCACACCACATCAAACTTTAATGATCCGAATCGTTTAT-TTTCAAGTTG 

                    ************ ********** ************* *** *** *** ********** 



 

MdS39               TACCTCATAGATCATCCTTACAAAATATTAGTCGAATTGGAAATATTTAAGACATCTAAT 

MsS39_EU419871      TACCTCATAGATCATTCTTACAAAATATTAGTCGAATTGGAAATATTTAAGACATCTAAT 

                    *************** ******************************************** 

 

MdS39               TGGGTTCAAATAAATGAACGAATACTTTATTATATAAGAAACAATGAAATTTGATATTGA 

MsS39_EU419871      TGGGTTCAAATAAATGAACGAATACTTTATTATATAAGAAACAATGAAATTTGATCTTGA 

                    ******************************************************* **** 

 

MdS39               TAATTAAGTAGGCAAAATATTTCAGATTGAATTGAATTTTTGTAAGGATGATCTATGAAT 

MsS39_EU419871      TAATTAAGTAGGCAAAATATTTCAGATTGAATTGAATTTTTGTAAGGATGATCTATGAAT 

                    ************************************************************ 

 

MdS39               TGAGACTTACAAAATAGATGGTTCGGATCGTTGAAATTTGGGAGTGGGCCCCACTCCTAA 

MsS39_EU419871      CGAGACTTACAAAATAGATGGTTCGGATCGTTGAAATTCAGGAGTGGGCCCCACTCCTAA 

                     *************************************  ******************** 

 

MdS39               TATCCATTTTTTTTCAAAAAATGGGGATCCCTTTGCATAAATGGCCTATATATATGTGTG 

MsS39_EU419871      TTTCCATTTGTTTTAAAAAAATGGGGATCCCTTTGCATAAATGGCCTATATATATATGTG 

                    * ******* **** **************************************** **** 

 

MdS39               TGTACGCGCGCGTATGTGTATTGGAGAATATAATTTTTTTCATATTTTCATTCCCACAAA 

MsS39_EU419871      T------------GTGTGTATTGGAGAATATAATTTTTTTGATATTTTCATTCCCACAAA 

                    *             ************************** ******************* 

 

MdS39               TTATGGGTTTAATTTAAAATCTCATTAATATAAACGACCACAAATTTAAATTTTTTATTT 

MsS39_EU419871      TTATGGGTTTAATTTAAAATCTCATTAATATAAACAACCACAAATTTCAATTTTTGATTT 

                    *********************************** *********** ******* **** 

 

MdS39               AAAATTATAATAACGTACATAGAAATACGTTATTACATTAATATCAGGAATTTCAATAAA 

MsS39_EU419871      AAAATTATAATAACCTACATAGAAATACGTTATTACATTAATGTCAGGGATTTCGATAAA 

                    ************** *************************** ***** ***** ***** 

 

MdS39               AAACTAAAAGTCAACAAAGTTTTAGTTAAAGAACATTTATAAATAGGGACCACATCTAAA 

MsS39_EU419871      AAACTAAAAATCAACAAAATTTCAGTTAAAGAACATTTATAAATAGGGACCACATCTAAA 

                    ********* ******** *** ************************************* 

 

MdS39               GTCTATTGTTTATTTCATTTATGCACTTGTGTATATATATACATATACACAACATAGATT 

MsS39_EU419871      GTCTATTGTTTATTTCATTTATGCACTTGTGTATAT--ATACATATACACAACATAGATT 

                    ************************************  ********************** 

 

MdS39               TTCATGCACTCTTGTGTAAATATTACAATTAATTTAAAATTTAATCATAAATTTTTCTAT 

MsS39_EU419871      TTCATGCACTCTTGTGTAAATATTACAATTAATTTAAAATTTAATCATAAATTTTTCATT 

                    *********************************************************  * 

 

MdS39               TGTATATATTGTATTGTCAGATAGATATATTACTCAAACCCCAGTTGGAAATTATTTGGC 

MsS39_EU419871      TGTATATATTGTATTGTCAGATAGATATATTACTCAAACCCCAGTTGGAAATGATTTGGC 

                    **************************************************** ******* 

 

MdS39               CGAACGTATTCAATCGAGCCGATAATGAAAGCTTCTGGGAAACACAGTGGGAAAAACATG 

MsS39_EU419871      CGAACGT----------------------------------------------------- 

                    *******                                                      

 

MdS39               GCACCTGTGGATCTCCCACAATAAAAGACAAGAACCATTACTTTGAAACAGTAATCAGAA 

MsS39_EU419871      ------------------------------------------------------------ 

                                                                                 

 

MdS39               TGTACATAACCGAGAAACAAAACGTCTCTCATTACCTATCCAAGGCCAACATCAATCCGG 

MsS39_EU419871      ------------------------------------------------------------ 

                                                                                 

 

MdS39               ATGGTATAGCCAGGACACGGAAGGATATTGAAATTGCCATACGCAATAGTACTAACGATA 

MsS39_EU419871      ------------------------------------------------------------ 

                                                                                 

 

MdS39               AGGAACCAAAACTCAAGTGCCATAAGAAGAATGGGATAACTGAATTGGTGGAGGTCACTC 

MsS39_EU419871      ------------------------------------------------------------ 

                                                                                 

 

MdS39               TTTGCAGCAATTACTTCGGAAAACAATTCATAAATTGCCCTAACAAAATTCCAGAAAAAT 



MsS39_EU419871      ------------------------------------------------------------ 

                                                                                 

 

MdS39               CACGATATTTCTGTCCCATCAAAGATATCCGGTATTAA 

MsS39_EU419871      -------------------------------------- 

 

 

D) 

MdS39               MGIMGMIDMVTMVFSLMVLMFSSSAVKYDYLQFTQQYQPAACNSNPTPCNDPTDKLFTVH 

MsS39_EU419871      --------------------------------FTQQYQPAACNSNPTPCNDPTDKLFTVH 

                                                    **************************** 

 

MdS39               GLWPSKVKGPDPHDCKTKTNKSQTIDILLKPQLEIIWPNVFNRADNESFWETQWEKHGTC 

MsS39_EU419871      GLWPSKVKGPDPHDCKTKTNKSQTIDILLKPQLEMIWPNV-------------------- 

                    **********************************:*****                     

 

MdS39               GSPTIKDKNHYFETVIRMYITEKQNVSHYLSKANINPDGIARTRKDIEIAIRNSTNDKEP 

MsS39_EU419871      ------------------------------------------------------------ 

                                                                                 

 

MdS39               KLKCHKKNGITELVEVTLCSNYFGKQFINCPNKIPEKSRYFCPIKDIRY 

MsS39_EU419871      ------------------------------------------------- 

 


