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FIG S1 A Comparison of L-A-lus and L-A nucleotide sequences.   

 

 
L-A-lus         GAAAAATTTGAATAATCATATAACTCCCCATGCTTAGATTCGTTACCAAAAACTCTCAAG 60 
L-A             GAAAAATTTTTAAATTCATATAACTCCCCATGCTAAGATTTGTTACTAAAAACTCTCAAG 60 
                ********* :*:*:*******************:***** ***** ************* 
L-A-lus         ACAAGTCCTCCGATTTATTTTCTATTTGCTCTGACAAAGGTACTTTTGTTGCGCATAATA 120 
L-A             ATAAATCGTCTGATCTATTCTCTATTTGTTCTGATCGCGGAACTTTTGTTGCCCATAATA 120 
                * **.** ** *** **** ******** ***** ...**:*********** ******* 
L-A-lus         GGGTGAGGACTGACTTTAAATTTGACAACTTAGTTTTTAATCGAGTCTACGGCGTGTCAC 180 
L-A             GAGTTCGGACTGATTTCAAGTTTGACAACTTAGTATTCAACCGAGTTTATGGTGTTTCTC 180 
                *.** .******* ** **.**************:** ** ***** ** ** ** **:* 
L-A-lus         AAAAGTTCACCCTAGTCGGCAACCCGAAAGTCTGTTTCAATGAGGGAAGTTCGTACTTGG 240 
L-A             AAAAATTTACGTTAGTCGGTAACCCGACAGTCTGCTTTAATGAAGGCAGTTCTTACCTAG 240 
                ****.** **  ******* *******.****** ** *****.**.***** *** *.* 
L-A-lus         AGGGTATTGCAAAGAAATATCTGACCTTGGACGGTGGCCTGGCCATTGATAACATCCTCA 300 
L-A             AAGGTATTGCTAAAAAGTACCTAACTTTGGATGGAGGACTTGCCATTGACAATGTCCTCA 300 
                *.********:**.**.** **.** ***** **:**.** ******** ** .****** 
L-A-lus         ATGAATTGAAATCAACATGTGGTATACCAGGTAATGCTGTCGCTTCTCATGCATACAACA 360 
L-A             ATGAGTTGAGATCCACTTGCGGTATCCCAGGTAATGCTGTTGCATCTCATGCGTATAATA 360 
                ****.****.***.**:** *****.************** **:********.** ** * 

L-A-lus         TTACGTCTTGGAGATGGTACGATAATCACGTGGCATTACTCATGAATATGTTACGTGCGT 420 
L-A             TTACATCCTGGCGTTGGTATGACAATCACGTGGCACTGTTGATGAACATGTTGCGTGCTT 420 
                ****.** ***.*:***** ** ************ *. * ***** *****.***** * 
L-A-lus         ACCATCTTCAAGTGTTATCTGAACAAGGCCAGTATTCTGCCGGTTCATACCCTATGTACC 480 
L-A             ACCACTTACAAGTATTGACCGAACAGGGCCAATATAGCGCTGGAGATATCCCTATGTACC 480 
                ****  *:*****.**.:* *****.*****.***:  ** **: .:::*********** 
L-A-lus         ACGATGGGCATGTCAAAATTAAACTTGACACTCCTATCAGTGAGGATGATGCTCCTGACT 540 
L-A             ATGATGGACATGTCAAAATCAAGCTACCAGTGACTATCGATGACACGGCAGGCCCAACAC 540 
                * *****.*********** **.**: ...  .*****..*** .. *.:*  **:...  
L-A-lus         CATTTAAGTGGCCGAGTGACCGGACAACAGACACTTACCCAGACTGGGCTCAGTTCTCAG 600 
L-A             AATTCGCTTGGCCTAGTGACAGGTCTACTGATTCGTATCCTGATTGGGCACAGTTTTCTG 600 
                .*** .. ***** ******.**:*:**:** :* ** **:** *****:***** **:* 
L-A-lus         AGTCCTTCCCGTCTATTGACGTCCCATACTTAGATGTCAGGCCACTTACTGTTACCGAAG 660 
L-A             AATCATTTCCATCAATCGACGTCCCGTACCTAGATGTTAGGCCATTGACCGTAACGGAAG 660 
                *.**.** **.**:** ********.*** ******* ****** * ** **:** **** 
L-A-lus         TTAATTTTGTGTTAATGATGATGAGTAAGTGGCACCGTCGGACTAACCTTGCTATTGACT 720 
L-A             TCAATTTCGTGCTTATGATGATGAGTAAGTGGCATAGACGTACTAACTTAGCGATAGACT 720 
                * ***** *** *:******************** .*:** ****** *:** **:**** 
L-A-lus         ATGAAGCGCCGGCGCTGGCAGACAAATTCGCCTACCGTCACGCCATTACGGTCCAGGATG 780 
L-A             ACGAGGCACCCCAACTAGCTGATAAGTTCGCTTACCGCCATGCGCTTACTGTTCAAGACG 780 
                * **.**.**  ..**.**:** **.***** ***** ** ** .**** ** **.** * 
L-A-lus         CAGATGAATGGATTGAAGGTGATAGGACAGATGATCAGTTTAGACCACCTTCTTCTAAGG 840 
L-A             CTGACGAGTGGATAGAAGGCGATAGAACTGATGACCAGTTCCGCCCCCCCTCGTCTAAAG 840 
                *:** **.*****:***** *****.**:***** ***** .*.**.** ** *****.* 
L-A-lus         TAATGATGTCGGCATTGCGTAAGTATGTTAATCATAATCGACTTTACAACCAGTTCTATA 900 
L-A             TAATGTTATCGGCACTTCGTAAGTACGTGAACCATAACAGGCTGTACAATCAGTTTTACA 900 
                *****:*.****** * ******** ** ** ***** .*.** ***** ***** ** * 
L-A-lus         CGGCCGCTCAACTATTAGCTCAGATTATGATGAAACCAGTACCTAACTGCGCTGAAGGGT 960 
L-A             CTGCAGCACAACTGTTAGCTCAAATTATGATGAAACCTGTCCCTAACTGCGCTGAGGGCT 960 
                * **.**:*****.********.**************:**.**************.** * 
L-A-lus         ATGCATGGTTGATGCACGATGCTCTGGTCAACTTGCCGAAGTTCGGGTCCGTTAGAGGGC 1020 
L-A             ACGCTTGGCTGATGCATGACGCATTGGTCAATATACCAAAATTTGGGTCTATTCGAGGAA 1020 



Frameshifting region 

                * **:*** ******* ** **: ******* :*.**.**.** ***** .**.****.. 
L-A-lus         GTTACCCGTTCTTACTTGCAGGTGACGCTGCCCTGATTCAGGCAACAGCACTTGAAGACT 1080 
L-A             GGTACCCCTTTTTGTTATCAGGTGATGCAGCGTTGATTCAGGCTACAGCCCTAGAAGACT 1080 
                * ***** ** **. *: ******* **:**  **********:*****.**:******* 
L-A-lus         GGTCAGCAATTATGGCTAAGCCAGAACTGATTTTTACCTACGCTATGCAGGTTGCTGTCG 1140 
L-A             GGTCTGCTATCATGGCGAAACCCGAGCTGGTGTTCACTTACGCGATGCAGGTGTCAGTAG 1140 
                ****:**:** ***** **.**.**.***.* ** ** ***** ********  *:**.* 
L-A-lus         CGTTGAACACTGGCTTATACTTACGGAGGGTCAAGAAAACTGGTTTCGGTACCACTGTTG 1200 
L-A             CGTTAAACACCGGACTATACTTACGTCGCGTTAAGAAAACAGGCTTCGGCACAACTATAG 1200 
                ****.***** **. ********** .* ** ********:** ***** **.***.*:* 
L-A-lus         ACGATAGTTATGAAGACGGCGCATTTCTACAACCTGAGACCTTCGTACAAGCTGCGATAG 1260 

L-A             ATGACAGCTATGAAGATGGAGCGTTTTTGCAACCGGAGACGTTCGTTCAGGCCGCACTAG 1260 
                * ** ** ******** **.**.*** *.***** ***** *****:**.** **..*** 
L-A-lus         CTTGCTGCACTGGCCAAGATGCACCGCTTAACGGTATGTCTGATGTGTACGTGACATACC 1320 
L-A             CATGTTGTACCGGACAAGATGCGCCCCTAAATGGGATGTCAGATGTGTATGTCACTTATC 1320 
                *:** ** ** **.********.** **:** ** *****:******** ** **:** * 
L-A-lus         CAGATCTCCTTGAGTTCGATACTATAACACGTGTCCCTGTTACGGTACTAGAACCTGAAG 1380 
L-A             CAGATCTTCTAGAATTTGATGCTGTTACACAAGTACCCATCACGGTCATTGAGCCCGCTG 1380 
                ******* **:**.** ***.**.*:****.:**.** .* *****..*:**.** *.:* 
L-A-lus         GCTATAATATACAGGATGGCGCCTTGGAAGTGACAGGTGTTCCGATTGCCTGCTCGCCTT 1440 
L-A             GCTATAACATTGTTGATGATCATTTAGTGGTTGTGGGTGTACCTGTGGCATGTTCACCAT 1440 
                ******* **: : ****.  . **.*:.** . .*****:** .* **.** **.**:* 
L-A-lus         ACATGATTTTCCCTGTCGCAGCTTTCGATGAAGCTAACCCCTATTCTGGTAGTTTTGTTA 1500 
L-A             ACATGATATTTCCAGTAGCTGCGTTTGATACTGCAAATCCTTACTGTGGGAATTTTGTCA 1500 
                *******:** **:**.**:** ** ***..:**:** ** ** * *** *.****** * 
L-A-lus         TTAAGCCTGCGCTGAAATACCTACGCAAAGGTGCTCTGTATGCCAAACTAGAGGCCTGGA 1560 
L-A             TTAAGGCTGCTAACAAGTATCTCCGTAAGGGTGCCGTGTATGATAAACTCGAAGCATGGA 1560 
                ***** **** .: **.** **.** **.*****  ******. *****.**.**.**** 
L-A-lus         AACTGGCCTGGGCTATGAGGATTGCAGGATACGACACTGAATTTAAAGCTTGTGGCAACA 1620 
L-A             AGTTGGCCTGGGCACTGAGGGTAGCCGGGTATGACACTCACTTCAAAGTGTATGGCGATA 1620 
                *. **********:.*****.*:**.**.** ****** *.** ****  *.****.* * 
L-A-lus         CGCATGGTTTATCCAAATTTTATGCTGATAATAGCGATAGTTGGACACACATACCGGAAT 1680 
L-A             CACACGGCTTAACTAAGTTCTATGCTGACAACGGTGACACATGGACACACATACCTGAAT 1680 
                *.** ** ***:* **.** ******** ** .* ** * :************** **** 
L-A-lus         TCGTTAGTGATGAAGAAGTTACGGAAGTGTATGTAACTAATATTGAACGTAGAGCCAGAC 1740 
L-A             TTGTCACTGACGGTGACGTGATGGAAGTATTCGTTACTGCCATCGAACGCAGAGCTAGAC 1740 
                * ** * *** *.:**.** * ******.*: **:***.. ** ***** ***** **** 
L-A-lus         ACTTTGTTGAGCTACCAAGACTAAATTCTCCAGCCTTTTTTAAACCAGTAGAGGTAAGCA 1800 
L-A             ATTTCGTTGAACTACCTAGACTGAATTCACCAGCATTCTTCAGATCTGTAGAAGTCAGCA 1800 
                * ** *****.*****:*****.*****:*****.** ** *.* *:*****.**.**** 
L-A-lus         CCGCAATTTACGATACTTACGTACAGGCAGGCACATTCTCTGTCTACCATGCAAGCAGGA 1860 
L-A             CCACTATATATGATACTCATGTGCAGGCTGGTGCGCATGCGGTGTATCATGCTAGTCGAA 1860 
                **.*:**:** ****** * **.*****:** .*. :  * ** ** *****:** .*.* 
L-A-lus         TTAATTTGGATTACGTCAAGCCTGTATCTGCAGGCATACAAGTCATTAACGCTGGTGAAC 1920 
L-A             TCAATCTTGATTATGTTAAGCCTGTTTCGACCGGCATTCAGGTGATCAATGCGGGCGAAC 1920 
                * *** * ***** ** ********:** .*.*****:**.** ** ** ** ** **** 
 
L-A-lus         TAAGGAATTACTGGGGTAGTGTACGCCGTACGCAGCAGGGTTTAGGAGTGGTAGGTCTTA 1980 
L-A             TTAAGAACTACTGGGGTAGTGTGCGTCGTACTCAGCAGGGTTTAGGAGTGGTAGGTCTTA 1980 

                *:*.*** **************.** ***** **************************** 
L-A-lus         CGATGCCAGCCGTAATGCCTACCGGAGAACGTACAGCTGGCACTGCCCACGAAGACTTGA 2040 
L-A             CGATGCCAGCTGTAATGCCTACCGGAGAACCTACAGCTGGCGCTGCCCACGAAGAGTTGA 2040 
                ********** ******************* **********.************* **** 
L-A-lus         TCGAACAGACGGAAAATGTTTCAGTCGAGTAAACATAATAGAACCATCCCATGGGCCTCG 2100 
L-A             TAGAACAGGCGGACAATGTTTTAGTAGAGTAAACGTAATCGAACCCTCACACGGACCCCG 2100 



                *.******.****.******* ***.********.****.*****.**.** **.** ** 
L-A-lus         TCCGATGAGATACATATTGAACGAGCCAAATACATACCCCGCATGGATAAGGTTCAGAAA 2160 
L-A             CCCTACAAGGTACATACTGCAGGAACCAGGTACGTACCCTGCGTGGATTAGATTCAGGAA 2160 
                 ** * .**.****** **.* **.***..***.***** **.*****:**.*****.** 
L-A-lus         TAGAGTACAGGCGGTATCTAGACAGAGGGCAACACATTTCTTATTTGATATAGTACCGGC 2220 
L-A             CAGAGTACAAGCTGTATCGCGTCAGAAAGCCACTCACTTCTTGTTTGACATCGTACCTGC 2220 
                 ********.** ***** .*:****..**.**:** *****.***** **.***** ** 
L-A-lus         CAGCAAAATTGCGGACTATACTACTTCACAAACGGCTACTTTTGCATACAGGTCGCACAC 2280 
L-A             CGCAGTAATTAGTGATTTTACTACGTCTGACACGTCTTCGTTTGCATACAAATCGCACAC 2280 
                *. ..:****.  ** *:****** **: *.*** **:* **********..******** 
L-A-lus         GTATGCATGCACGGTAACGGCACTACGCTTTGGAGATGACTACGGCTTGTATGTCCAGGT 2340 

L-A             CTACGCTGTAAATGTAACAGCATTGAGGTTCAGTGACACTTATGCCTTGTACGTACAGAC 2340 
                 ** **:  .*. *****.*** *..* ** .*:** .. ** * ****** **.***.  
L-A-lus         AGAGGCTAACATGACATTGTTAAGTCCGGCTGCACGGCGACAAGCTTCTGCTACGTACTC 2400 
L-A             TGATACCAACATGACAATTTTAAGCCCAGCGGCGCGTCGCCAGGCTTCTGCGACGTACTC 2400 
                :** .* *********:* ***** **.** **.** **.**.******** ******** 
L-A-lus         TCAGGTTGAGGGGTTCTGTTTTAACACACCTACGGTCATGGACACGCTAGCTAACATCTT 2460 
L-A             ACAGGTGGCAGGGTTTTGTTATAACACACCTACCGTTATGGATTCGCTAGCGAATATCTT 2460 
                :***** *..***** ****:************ ** ***** :******* ** ***** 
L-A-lus         GGATGTTGACCGCAATATTAGACCAAAGCACTTTAAAGGTCTGCGTACTTATGAGAGGTC 2520 
L-A             GGACGTAGACCGCAATATACGACCCAAACACTTCAAGGGTTTACGGCTATACACAAGGTC 2520 
                *** **:***********:.****.**.***** **.*** *.** . :** ...***** 
L-A-lus         TAAGGTCACAGCACAACACCACACTCACTTGCGGCCTGATGAAGTACTGGAAGCAGCGGC 2580 
L-A             TAAGGTCACTGCTCAACATCATACTCACTTGCGGCCAGACGAGCTAGTGGAAGCGGCCGC 2580 
                *********:**:***** ** **************:** **. ** *******.** ** 
L-A-lus         ACGTGTATCGCCTAGGCGAAAGTACTACTTATTATGCGTCGTAGAGCTATTAGCGGCATG 2640 
L-A             AAAGGTCTCGCCTAGACGTAAATACTACTTAATGTGTGTAGTTGAGCTGCTCGCGAACTT 2640 
                *.. **.********.**:**.*********:*.** **.**:*****. *.***...*  
L-A-lus         CGAGGTTAACATTGAAGCAGCAGTAGCTACAATAATGACGTACGTACTCACTTTGGACGA 2700 
L-A             ACAAGTAGATCTTGAAGCAGCAGTAGCTACTATTCTCGCATATGTCCTGACACTAAGTGA 2700 
                . *.**:.* .*******************:**:.* .*.** **.** **: *... ** 
L-A-lus         AAAGTTCATACCTTTGTTTCTAGACTCACGGACAATATGGCAGGGTAGTAAAGGACCTGA 2760 
L-A             AAAATTTGTACCAATTTTCTTGGATTCTAGAGCAATATGGGTCGGTGAGCCTGGGCCTGA 2760 
                ***.** .****::* **  *.** **:.*..******** : ***.. ..:**.***** 
L-A-lus         AGAACTAACAGCCAGACTCAAGAAGGCGAGCGGGCAGATTAAAAGTGTTCATACAGCTGA 2820 
L-A             TGCTCTGACTGCACGTCTCAAGGCCAGTAGTGGGCAGATCAAGAGCATACACACGGCTGA 2820 
                :*.:**.**:**..*:******.. .  ** ******** **.** .*:** **.***** 
L-A-lus         CTATGAGCCACTGACGGAACTGTTTGAATTGGCTGTGCTCATGAACAGAGGCGTCGGGCA 2880 
L-A             TTACGAACCACTCACTGAACTATTCGAGTTAGCAGTATTGATGAACCGAGGTGTTGGCCA 2880 
                 ** **.***** ** *****.** **.**.**:**. * ******.**** ** ** ** 
L-A-lus         TGTATCCTGGAAGACTGAAAGAGAACACAGAGAGAATCCGGATGTAGCAAACGTTAATCA 2940 
L-A             TGTCTCTTGGCAAGCTGAAAAGGATCATCGCTTGAATCCCGACGTGGCTGTAGTTGATCA 2940 
                ***.** ***.*..******..**:** .*. :****** ** **.**:.:.***.**** 
L-A-lus         ACAAGCACTCTACGCGTGCGTACGTGACATGTTCGAGGGGGCCAAGCAGACTTATGATTA 3000 
L-A             AGCACGGCTATATTCGTGTGTGCGCGACATGTTCGAAGGATCAAAGCAGACGTATAAATA 3000 
                * .*  .**.**  **** **.** ***********.**. *.******** ***.*:** 
L-A-lus         TCCTTACATGACATGGGATGACTATACGTCAAGTCGGTGGGAATGGGTGCCTGGAGGAAG 3060 
L-A             TCCCTTTATGACGTGGGATGACTACACTGCAAACAGATGGGAGTGGGTTCCAGGTGGCAG 3060 
                *** *: *****.*********** **  ***. .*.*****.***** **:**:**.** 

L-A-lus         TGTTCATTCTCAGTACTCCGAGGATGATGAATATATATTTCCAGGACAATATACTAGGAA 3120 
L-A             TGTCCACTCTCAATACGAAGAAGACAACGATTATATCTATCCTGGTCAGTATACTAGGAA 3120 
                *** ** *****.*** ..**.** .* **:*****.*:***:**:**.*********** 
L-A-lus         CAAGTTTATTACAGTCAACAAAATGCCTAAGCATAAGATCGCGCGTATGATAGCATCTAC 3180 
L-A             CAAGTTCATAACTGTTAACAAAATGCCCAAACACAAAATATCTAGAATGATAGCATCACC 3180 
                ****** **:**:** *********** **.** **.**. * .*:***********:.* 



Encapsidation signal 

L-A-lus         GCCTGAAGTTAGGGCATGGACCTCAACGAAGTATGAATGGGGTAAACAAAGAGCTATATA 3240 
L-A             GCCTGAGGTACGAGCTTGGACGTCGACGAAGTACGAATGGGGCAAGCAACGTGCTATCTA 3240 
                ******.**:.*.**:***** **.******** ******** **.***.*:*****.** 
L-A-lus         TGGCACAGACCTACGGAGCACACTTATCACTAACTTCGCTATGTTCAGATGTGAAGATGT 3300 
L-A             CGGGACGGATCTACGAAGTACACTGATAACTAACTTTGCAATGTTCAGGTGCGAGGATGT 3300 
                 ** **.** *****.** ***** **.******** **:********.** **.***** 
L-A-lus         GTTAACACATAAATTTCCTGTAGGTGATCAAGCTGAAGCTGCGAAGGTCCACAAACGTGT 3360 
L-A             TCTCACTCACAAGTTCCCAGTAGGCGACCAGGCAGAGGCAGCAAAGGTGCACAAACGGGT 3360 
                  *.**:** **.** **:***** ** **.**:**.**:**.***** ******** ** 
L-A-lus         CAACATGATGCTAGACGGTGCATCGAGTTTCTGTTTTGATTACGACGACTTTAATTCCCA 3420 
L-A             GAACATGATGCTGGACGGTGCCTCTAGTTTCTGCTTCGATTATGATGACTTCAATTCTCA 3420 

                 ***********.********.** ******** ** ***** ** ***** ***** ** 
L-A-lus         GCATTCAATAAGCAGCATGTACACAGTACTATGTGCTTTCAGAGACGCTTTCACACGTAA 3480 
L-A             GCATTCAATAGCTAGTATGTATACGGTTTTGTGCGCTTTCAGGGACACATTTAGTCGCAA 3480 
                **********.  ** ***** **.**: *.** ********.***.*:** * :** ** 
L-A-lus         TATGTCCATTGAACAACGCGAGGCTATGGATTGGGTATGTGAGTCAGTCAAGCACATGTG 3540 
L-A             CATGTCTGATGAACAAGCAGAGGCGATGAACTGGGTGTGTGAGTCCGTCAGACACATGTG 3540 
                 ***** .:*******  .***** ***.* *****.********.****..******** 
L-A-lus         GGTTTTAGATCCGGATACTAAGACTTGGTACCAATTGAAGGGCACCTTGTTATCAGGATG 3600 
L-A             GGTACTAGATCCTGATACCAAGGAGTGGTACAGACTACAAGGTACATTACTGTCAGGATG 3600 
                ***: ******* ***** ***.. ******..* *..*.** **.**. *.******** 
L-A-lus         GCGACTCACAACATTTATGAACACAGTGTTAAATTGGGCATACAAGAAGCTGGCTGGGGT 3660 
L-A             GCGGTTAACCACATTTATGAACACTGTGCTAAACTGGGCGTATATGAAATTAGCTGGCGT 3660 
                ***. *.**.**************:*** **** *****.** *:***. *.***** ** 
L-A-lus         ATTTGATTTAGATGACGTCCAAGATTCAGTACATAACGGCGATGATGTCATGATTAGTTT 3720 
L-A             ATTTGATCTGGATGACGTTCAAGACTCGGTACACAACGGTGATGATGTTATGATTAGTCT 3720 
                ******* *.******** ***** **.***** ***** ******** ********* * 
L-A-lus         AAACAGAGTCAGTACAGCCGTTAGAATAATGGACGCGATGCATAGAATCAATGCTAGGGC 3780 
L-A             CAACCGCGTGAGCACAGCAGTAAGAATAATGGACGCTATGCACCGGATAAATGCGCGAGC 3780 
                .***.*.** ** *****.**:************** ***** .*.**.***** .*.** 
L-A-lus         CCAGCCGGCTAAGTGTAACCTGTTCTCTATAAGCGAATTCTTACGCGTAGAGCATGGGAT 3840 
L-A             ACAGCCGGCGAAGTGTAACTTGTTTTCGATAAGTGAATTTCTGAGGGTAGAACACGGTAT 3840 
                .******** ********* **** ** ***** *****  *..* *****.** ** ** 
L-A-lus         GAGCGGAGGTGACGGCTTAGGAGCTCAGTACTTAAGTCGGTCATGCGCCACACTGGTTCA 3900 
L-A             GAGCGGAGGCGATGGTCTTGGGGCTCAGTACTTAAGTAGGTCTTGTGCTACTCTTGTACA 3900 
                ********* ** **  *:**.***************.****:** ** **:** **:** 
L-A-lus         CAGCCGTATAGAGTCGAACGAGCCACTATCTGTTGTCCGGGTTATGGAAGCAGACAAAAC 3960 
L-A             CAGTAGGATTGAGTCTAACGAACCACTGTCAGTAGTACGAGTTATGGAAGCAGACCAGGC 3960 
                *** .* **:***** *****.*****.**:**:**.**.***************.*..* 
L-A-lus         GCGGCTACGGGACTTGGCTAACAGGACCAACATTAAAGCATCAGTAACAGAAATAGAAGA 4020 
L-A             TAGATTGCGCGACCTGGCAAACAGAACGCGGGTACAATCTGCGGTAACAGCGATAAAAGA 4020 
                 .*. *.** *** ****:*****.** .. .*:.** *: *.*******..***.**** 
L-A-lus         GCAACTTGATCGTAGAGTCACTTCGATATTCAAAGTGGATAGAGAAGTAGTCAAAGCGAT 4080 
L-A             ACAACTCGACAAACGTGTCACTAAGATATTCGGAGTTGGTGATGACGTTGTGCGCGACAT 4080 
                .***** ** ..:.*:******:.*******..*** *.*..:**.**:** ...*. ** 
L-A-lus         TTCTACAGCTCACAGAGTCTGCGGCGGTATATCAACCGACCCGTGGGCACCAGTTACTAC 4140 
L-A             ACACACAGCTCACAGGGTGTGTGGCGGTATCTCGACTGATACCTGGGCACCGGTTGAAAC 4140 
                : . ***********.** ** ********.**.** ** .* ********.***..:** 
 

L-A-lus         AAAAATAAAGACAGACAACGAAGCATACGAAATACCATACGAAATAGATGATCCATCATT 4200 
L-A             TAAGATAATAACAGACAATGAAGCATATGAAATACCATACGAAATAGATGATCCATCATT 4200 
                :**.****:.******** ******** ******************************** 
L-A-lus         TTGGCCAGGGGTAAACGATTATGCTTATAAAGTCTGGCAGAATTTCGGCGAAAGGCTGGA 4260 
L-A             TTGGCCAGGGGTAAATGATTATGCTTATAAAGTCTGGAAAAATTTCGGAGAACGACTCGA 4260 
                *************** *********************.*.********.***.*.** ** 



Termination 

L-A-lus         GTTTAACAAGATTAAAGACGCTGTTTCAAAGGGCAGCAGAAACACGATAGCCTTGAAACG 4320 
L-A             ATTTAATAAGATTAAAGATGCCGTAGCTAGAGGGAGTAGGAGCACTATAGCTCTGAAACG 4320 
                .***** *********** ** **: *:*..** ** **.*.*** *****  ******* 
L-A-lus         TAAGGCGAAGATTTCTGCAGTCAAGAACGACTTCGTCAATAAATCTGAATGGGAGAGAAC 4380 
L-A             TAAGGCTAGGATAACATCTAAGAAGAATGAATTCGCTAACAAGTCGGAATGGGAAAGGAC 4380 
                ****** *.***::*: *:.: ***** **.****  ** **.** ********.**.** 
L-A-lus         TATGTACAAAGCTTACAAAGGTTTAGCAGTATCTTATTATGCTAACTTGAGCAAATTCAT 4440 
L-A             AATGTACAAAGCCTATAAGGGTTTGGCAGTCTCATACTATGCTAACCTGAGCAAATTCAT 4440 
                :*********** ** **.*****.*****.**:** ********* ************* 
L-A-lus         GAGCATACCACCCATGGCAAACATAGAATTCGGACAAGCTAGATTTGCGATGCAGGCGGC 4500 
L-A             GAGTATACCACCAATGGCGAACATTGAATTTGGGCAGGCTAGATATGCTATGCAAGCAGC 4500 

                *** ********.*****.*****:***** **.**.*******:*** *****.**.** 
L-A-lus         CTTAGATAGTTCCGATCCTTTAAGAGCACTACAAATATTCTTATGAAGTGCTCGAACGAT 4560 
L-A             CCTTGATAGTTCTGATCCACTCCGGGCATTACAGGTCATACTGT-AATTGCCAAAAAGAT 4559 
                * *:******** *****: *..*.*** ****..*.:*. *.* ** *** ..**.*** 
L-A-lus         GAGGGTTTTTACCCATATGC 4580 
L-A             AATGGGAATTACCCATATGC 4579 
                .* ** ::************ 
 



B 

 

FIG S1 B Comparison between Gag-Pol from L-A-lus and L-A (86% amino acids 
identical) 
 

 
 
 
L-A-lus         MLRFVTKNSQDKSSDLFSICSDKGTFVAHNRVRTDFKFDNLVFNRVYGVSQKFTLVGNPK 60 
L-A             MLRFVTKNSQDKSSDLFSICSDRGTFVAHNRVRTDFKFDNLVFNRVYGVSQKFTLVGNPT 60 
                **********************:************************************. 
 
L-A-lus         VCFNEGSSYLEGIAKKYLTLDGGLAIDNILNELKSTCGIPGNAVASHAYNITSWRWYDNH 120 
L-A             VCFNEGSSYLEGIAKKYLTLDGGLAIDNVLNELRSTCGIPGNAVASHAYNITSWRWYDNH 120 
                ****************************:****:************************** 
 
L-A-lus         VALLMNMLRAYHLQVLSEQGQYSAGSYPMYHDGHVKIKLDTPISEDDAPDSFKWPSDRTT 180 
L-A             VALLMNMLRAYHLQVLTEQGQYSAGDIPMYHDGHVKIKLPVTIDDTAGPTQFAWPSDRST 180 
                ****************:********. ************ ..*.:  .* .* *****:* 
 
L-A-lus         DTYPDWAQFSESFPSIDVPYLDVRPLTVTEVNFVLMMMSKWHRRTNLAIDYEAPALADKF 240 
L-A             DSYPDWAQFSESFPSIDVPYLDVRPLTVTEVNFVLMMMSKWHRRTNLAIDYEAPQLADKF 240 
                *:**************************************************** ***** 
 
L-A-lus         AYRHAITVQDADEWIEGDRTDDQFRPPSSKVMMSALRKYVNHNRLYNQFYTAAQLLAQIM 300 
L-A             AYRHALTVQDADEWIEGDRTDDQFRPPSSKVMLSALRKYVNHNRLYNQFYTAAQLLAQIM 300 
                *****:**************************:*************************** 
 
L-A-lus         MKPVPNCAEGYAWLMHDALVNLPKFGSVRGRYPFLLAGDAALIQATALEDWSAIMAKPEL 360 
L-A             MKPVPNCAEGYAWLMHDALVNIPKFGSIRGRYPFLLSGDAALIQATALEDWSAIMAKPEL 360 
                *********************:*****:********:*********************** 
 
L-A-lus         IFTYAMQVAVALNTGLYLRRVKKTGFGTTVDDSYEDGAFLQPETFVQAAIACCTGQDAPL 420 
L-A             VFTYAMQVSVALNTGLYLRRVKKTGFGTTIDDSYEDGAFLQPETFVQAALACCTGQDAPL 420 
                :*******:********************:*******************:********** 
 
L-A-lus         NGMSDVYVTYPDLLEFDTITRVPVTVLEPEGYNIQDGALEVTGVPIACSPYMIFPVAAFD 480 
L-A             NGMSDVYVTYPDLLEFDAVTQVPITVIEPAGYNIVDDHLVVVGVPVACSPYMIFPVAAFD 480 
                *****************::*:**:**:** **** *. * *.***:************** 
 
L-A-lus         EANPYSGSFVIKPALKYLRKGALYAKLEAWKLAWAMRIAGYDTEFKACGNTHGLSKFYAD 540 
L-A             TANPYCGNFVIKAANKYLRKGAVYDKLEAWKLAWALRVAGYDTHFKVYGDTHGLTKFYAD 540 
                 ****.*.****.* *******:* **********:*:*****.**. *:****:***** 
 
L-A-lus         NSDSWTHIPEFVSDEEVTEVYVTNIERRARHFVELPRLNSPAFFKPVEVSTAIYDTYVQA 600 
L-A             NGDTWTHIPEFVTDGDVMEVFVTAIERRARHFVELPRLNSPAFFRSVEVSTTIYDTHVQA 600 
                *.*:********:* :* **:** ********************:.*****:****:*** 
 
L-A-lus         GTFSVYHASRINLDYVKPVSAGIQVINAGELRNYWGSVRRTQQGFRSGRSYDASRNAYRR 660 
L-A             GAHAVYHASRINLDYVKPVSTGIQVINAGELKNYWGSVRRTQQGFRSGRSYDASCNAYRR 660 
                *:.:****************:**********:********************** ***** 
 
L-A-lus         TYSWHCPRRLDRTDGKCFSRVNIIEPSHGPRPMRYILNEPNTYPAWIRFRNRVQAVSRQR 720 
L-A             TYSWRCPRRVDRTGGQCFSRVNVIEPSHGPRPTRYILQEPGTYPAWIRFRNRVQAVSRQK 720 
                ****:****:***.*:******:********* ****:**.******************: 
 
L-A-lus         ATHFLFDIVPASKIADYTTSQTATFAYRSHTYACTVTALRFGDDYGLYVQVEANMTLLSP 780 
L-A             ATHFLFDIVPAAVISDFTTSDTSSFAYKSHTYAVNVTALRFSDTYALYVQTDTNMTILSP 780 
                ***********: *:*:***:*::***:***** .******.* *.****.::***:*** 
 
L-Alus          AARRQASATYSQVEGFCFNTPTVMDTLANILDVDRNIRPKHFKGLRTYERSKVTAQHHTH 840 
L-A             AARRQASATYSQVAGFCYNTPTVMDSLANILDVDRNIRPKHFKGLRLYTRSKVTAQHHTH 840 
                ************* ***:*******:******************** * *********** 
 
L-A-lus         LRPDEVLEAAARVSPRRKYYLLCVVELLAACEVNIEAAVATIMTYVLTLDEKFIPLFLDS 900 
L-A             LRPDELVEAAAKVSPRRKYYLMCVVELLANLQVDLEAAVATILAYVLTLSEKFVPIFLDS 900 
                *****::****:*********:*******  :*::*******::*****.***:*:**** 
 
L-A-lus         RTIWQGSKGPEELTARLKKASGQIKSVHTADYEPLTELFELAVLMNRGVGHVSWKTEREH 960 
L-A             RAIWVGEPGPDALTARLKASSGQIKSIHTADYEPLTELFELAVLMNRGVGHVSWQAEKDH 960 
                *:** *. **: ****** :******:***************************::*::* 
 
L-A-lus         RENPDVANVNQQALYACVRDMFEGAKQTYDYPYMTWDDYTSSRWEWVPGGSVHSQYSEDD 1020 
L-A             RLNPDVAVVDQARLYSCVRDMFEGSKQTYKYPFMTWDDYTANRWEWVPGGSVHSQYEEDN 1020 
                * ***** *:*  **:********:****.**:*******:.**************.**: 

 
L-A-lus         EYIFPGQYTRNKFITVNKMPKHKIARMIASTPEVRAWTSTKYEWGKQRAIYGTDLRSTLI 1080 
L-A             DYIYPGQYTRNKFITVNKMPKHKISRMIASPPEVRAWTSTKYEWGKQRAIYGTDLRSTLI 1080 
                :**:********************:*****.***************************** 
 
L-A-lus         TNFAMFRCEDVLTHKFPVGDQAEAAKVHKRVNMMLDGASSFCFDYDDFNSQHSISSMYTV 1140 
L-A             TNFAMFRCEDVLTHKFPVGDQAEAAKVHKRVNMMLDGASSFCFDYDDFNSQHSIASMYTV 1140 
                ******************************************************:***** 
 
L-A-lus         LCAFRDAFTRNMSIEQREAMDWVCESVKHMWVLDPDTKTWYQLKGTLLSGWRLTTFMNTV 1200 
L-A             LCAFRDTFSRNMSDEQAEAMNWVCESVRHMWVLDPDTKEWYRLQGTLLSGWRLTTFMNTV 1200 
                ******:*:**** ** ***:******:********** **:*:**************** 
 
L-A-lus         LNWAYKKLAGVFDLDDVQDSVHNGDDVMISLNRVSTAVRIMDAMHRINARAQPAKCNLFS 1260 
L-A             LNWAYMKLAGVFDLDDVQDSVHNGDDVMISLNRVSTAVRIMDAMHRINARAQPAKCNLFS 1260 
                ***** ****************************************************** 
 
L-A-lus         ISEFLRVEHGMSGGDGLGAQYLSRSCATLVHSRIESNEPLSVVRVMEADKTRLRDLANRT 1320 
L-A             ISEFLRVEHGMSGGDGLGAQYLSRSCATLVHSRIESNEPLSVVRVMEADQARLRDLANRT 1320 
                *************************************************::********* 
 

Gag Pol 

Variable region  between 
Gag-Pol. 16 out of 43 aa 
are  changed 

Central region in Pol 
with motifs conserved 
in RDRPs. (>95% aa 
identical)  

H154 involved in cap-
snatching. Downstream aa 
are quite variable. 

D 

C 

A 



L-A-lus         NIKASVTEIEEQLDRRVTSIFKVDREVVKAISTAHRVCGGISTDPWAPVTTKIKTDNEAY 1380 
L-A             RVQSAVTAIKEQLDKRVTKIFGVGDDVVRDIHTAHRVCGGISTDTWAPVETKIITDNEAY 1380 
                .::::** *:****:***.** *. :**: * ************.**** *** ****** 
 
L-A-lus         EIPYEIDDPSFWPGVNDYAYKVWQNFGERLEFNKIKDAVSKGSRNTIALKRKAKISAVKN 1440 
L-A             EIPYEIDDPSFWPGVNDYAYKVWKNFGERLEFNKIKDAVARGSRSTIALKRKARITSKKN 1440 
                ***********************:***************::***.********:*:: ** 
 
L-A-lus         DFVNKSEWERTMYKAYKGLAVSYYANLSKFMSIPPMANIEFGQARFAMQAALDSSDPLRA 1500 
L-A             EFANKSEWERTMYKAYKGLAVSYYANLSKFMSIPPMANIEFGQARYAMQAALDSSDPLRA 1500 
                :*.******************************************:************** 
 
L-A-lus         LQIFL 1505 
L-A             LQVIL 1505 
                **::* 
 
 
 

FIG S1 (A) ClustalW comparison between L-A-lus and L-A (+) strand nucleotide 
sequences, that are 73% identical. Since the sequencing was done on cDNA clones, T 
(tymine) instead of U (uracil) is used. Initiation and termination codons are indicated in 
blue. Two regions are highlighted: in red the frameshifting region in which the gag and 
pol genes overlap, and in green the encapsidation signal, that is strictly conserved. 
These two sequences correspond to the secondary structures depicted in Fig. 1B. (B) A 
diagram of Gag (black) and Pol (blue) fusion protein is depicted on top of the clustalW 
comparison between the Gag-Pol encoded by L-A-lus or L-A dsRNA genomes. They 
are 86% identical. We used the same black or blue colors to indicate the Gag or Pol 
amino acids, respectively. Three stretches of amino acids deviate from the average 
conservation; they are boxed and indicated on the right of the sequences. 1. A stretch of 
14 amino acids (out of 20) downstream of H154, the aa involved in cap-snatching. 2. A 
variable region of 43 amino acids that is likely to separate Gag and Pol domains, and 3) 
The central third of Pol that contains the 4 consensus motifs (A-D, highlighted in red) 
conserved in RNA-dependent RNA polymerases from totivirus (1).  
 
(1) Bruenn JA. 2003 A structural and primary sequence comparison of the viral RNA-
dependent RNA polymerases. Nucleic Acids Res. 31:1821-829. 
  
 



FIG S2  

 
 
FIG S2 Western blot of lysates prepared from an L-A-o strain (2405), an L-A-containing 
strain (1064) or an L-A-lus-harboring strain (1089).  Gag and Gag-Pol in the membrane are 
identified with L-A anti-Gag antibodies. 

 

FIG S3  

 

FIG S3 Different amounts of L-A or L-A-lus in yeast strains. Strains 1089, 1064 or 2404 
are isogenic for nuclear markers (α kar1-1, his4-1, Table 1) but carry different L-A viruses 
in their cytoplasms. Total RNAs (in duplicate) prepared after two days growth were 
separated in an agarose gel. The ethidium bromide-stained gel is shown. Note that strain 
2404 (lanes 5 and 6) carries 5-10 fold more L-A than strain 1064 (lanes 3 and 4). The 
amount of L-A-lus in strain 1089 (lanes 1 and 2) and L-A in strain 1064 (lanes 3 and 4) is 
similar.  

 

 



FIG S4.  Clustalw comparison of L-A-lus, L-A-2 and L-A (sequences  correspond to the 
1. 2 kb-RT-PCR fragments shown in Fig. 2B, spanning from nt 210 to 1454).  
 
L-A-lus         GTCTGTTTCAATGAGGGAAGTTCGTACTTGGAGGGTATTGCAAAGAAATATCTGACCTTG 60 
L-A-2           GTTTGTTTTAATGAGGGGAGTTCCTACCTGGAAGGTATTGCGAAGAAGTACCTAACCCTT 60 
L-A             GTCTGCTTTAATGAAGGCAGTTCTTACCTAGAAGGTATTGCTAAAAAGTACCTAACTTTG 60 
                ** ** ** *****.** ***** *** *.**.******** **.**.** **.**  *  
L-A-lus         GACGGTGGCCTGGCCATTGATAACATCCTCAATGAATTGAAATCAACATGTGGTATACCA 120 
L-A-2           GATGGTGGTTTGGCCATAGACAACATATTGAACGAGTTGAAGTCTACTTGTGGCATTCCT 120 
L-A             GATGGAGGACTTGCCATTGACAATGTCCTCAATGAGTTGAGATCCACTTGCGGTATCCCA 120 
                ** **:**  * *****:** ** .*. * ** **.****..** **:** ** ** **: 
L-A-lus         GGTAATGCTGTCGCTTCTCATGCATACAACATTACGTCTTGGAGATGGTACGATAATCAC 180 
L-A-2           GGTAACGCTGTTACCTCACATGCTTACAACATTACTTCGTGGAGATGGTATGATAATCAC 180 
L-A             GGTAATGCTGTTGCGTCTCATGCGTATAATATTACATCCTGGCGTTGGTATGACAATCAC 180 
                ***** ***** .* **:***** ** ** ***** ** ***.*:***** ** ****** 
L-A-lus         GTGGCATTACTCATGAATATGTTACGTGCGTACCATCTTCAAGTGTTATCTGAACAAGGC 240 
L-A-2           GTAGCATTACTTATGAATATGCTTCGCGCTTACCACTTGCAAGTGTTGTCAGAACAGGGA 240 
L-A             GTGGCACTGTTGATGAACATGTTGCGTGCTTACCACTTACAAGTATTGACCGAACAGGGC 240 
                **.*** *. * ***** *** * ** ** *****  * *****.**.:* *****.**. 
L-A-lus         CAGTATTCTGCCGGTTCATACCCTATGTACCACGATGGGCATGTCAAAATTAAACTTGAC 300 
L-A-2           CAGTATTCAGCAGGCTCTTACCCTATGTACCATGACGGACATGTCAAGATTAAGCTTGAT 300 
L-A             CAATATAGCGCTGGAGATATCCCTATGTACCATGATGGACATGTCAAAATCAAGCTACCA 300 
                **.***:  ** **  .:::************ ** **.********.** **.**: .  
L-A-lus         ACTCCTATCAGTGAGGATGATGCTCCTGACTCATTTAAGTGGCCGAGTGACCGGACAACA 360 
L-A-2           GTGCCGATCGATGAGGATAATGCTCCTGATACTTTCAGATGGCCCAGTGACCGGGCAACA 360 
L-A             GTGACTATCGATGACACGGCAGGCCCAACACAATTCGCTTGGCCTAGTGACAGGTCTACT 360 
                .  .* ***..*** .. ..:*  **:..  .:** .  ***** ******.** *:**: 
L-A-lus         GACACTTACCCAGACTGGGCTCAGTTCTCAGAGTCCTTCCCGTCTATTGACGTCCCATAC 420 
L-A-2           GATACCTACCCCGACTGGGCTCAGTTTTCAGAGTCTTTCCCCTCTATCGACGTGCCATAC 420 
L-A             GATTCGTATCCTGATTGGGCACAGTTTTCTGAATCATTTCCATCAATCGACGTCCCGTAC 420 
                ** :* ** ** ** *****:***** **:**.** ** ** **:** ***** **.*** 
L-A-lus         TTAGATGTCAGGCCACTTACTGTTACCGAAGTTAATTTTGTGTTAATGATGATGAGTAAG 480 
L-A-2           CTAGATGTGAGACCGTTAACAGTCACGGAGGTTAACTTTGTCCTGATGATGATGAGCAAA 480 
L-A             CTAGATGTTAGGCCATTGACCGTAACGGAAGTCAATTTCGTGCTTATGATGATGAGTAAG 480 
                 ******* **.**. * ** ** ** **.** ** ** **  * *********** **. 
L-A-lus         TGGCACCGTCGGACTAACCTTGCTATTGACTATGAAGCGCCGGCGCTGGCAGACAAATTC 540 
L-A-2           TGGCATCGCCGCACTAATTTAGCGATCGACTATGAGGCACCTGCCCTGGCAGATAAATTC 540 
L-A             TGGCATAGACGTACTAACTTAGCGATAGACTACGAGGCACCCCAACTAGCTGATAAGTTC 540 
                ***** .* ** *****  *:** ** ***** **.**.**  . **.**:** **.*** 
L-A-lus         GCCTACCGTCACGCCATTACGGTCCAGGATGCAGATGAATGGATTGAAGGTGATAGGACA 600 
L-A-2           GCTTACAGACATGCCATAACTGTCCAAGATGCCGATGAGTGGATTGAGGGCGACAGGACT 600 
L-A             GCTTACCGCCATGCGCTTACTGTTCAAGACGCTGACGAGTGGATAGAAGGCGATAGAACT 600 
                ** ***.* ** ** .*:** ** **.** ** ** **.*****:**.** ** **.**: 
L-A-lus         GATGATCAGTTTAGACCACCTTCTTCTAAGGTAATGATGTCGGCATTGCGTAAGTATGTT 660 
L-A-2           GATGACCAATTTAGACCACCGACCGCTAAGGTCATGTTATCAGCACTACGTAAGTACGTT 660 
L-A             GATGACCAGTTCCGCCCCCCCTCGTCTAAAGTAATGTTATCGGCACTTCGTAAGTACGTG 660 
                ***** **.** .*.**.** :*  ****.**.***:*.**.*** * ******** **  
L-A-lus         AATCATAATCGACTTTACAACCAGTTCTATACGGCCGCTCAACTATTAGCTCAGATTATG 720 
L-A-2           AACCACAATAGACTGTATAATCAGTTCTACACTGCTGCCCAACTCTTGGCTCAGATAATG 720 
L-A             AACCGTAACAGGCTGTACAATCAGTTTTACACTGCAGCACAACTGTTAGCTCAAATTATG 720 
                ** *. ** .*.** ** ** ***** ** ** ** ** ***** **.*****.**:*** 
L-A-lus         ATGAAACCAGTACCTAACTGCGCTGAAGGGTATGCATGGTTGATGCACGATGCTCTGGTC 780 
L-A-2           ATGAAACCTGTGCCTAATTGCGCAGAGGGATATGCCTGGTTGATGCACGACGCTTTGGTA 780 



 
L-A             ATGAAACCTGTCCCTAACTGCGCTGAGGGCTACGCTTGGCTGATGCATGACGCATTGGTC 780 
                ********:** ***** *****:**.** ** ** *** ******* ** **: ****. 
L-A-lus         AACTTGCCGAAGTTCGGGTCCGTTAGAGGGCGTTACCCGTTCTTACTTGCAGGTGACGCT 840 
L-A-2           AACATACCTAAATTTGGGTCAATCAGAGGTCGCTACCCATTCTTATTGGCTGGCGACGCG 840 
L-A             AATATACCAAAATTTGGGTCTATTCGAGGAAGGTACCCTTTTTTGTTATCAGGTGATGCA 840 
                ** :*.** **.** ***** .* .**** .* ***** ** **. *  *:** ** **  
L-A-lus         GCCCTGATTCAGGCAACAGCACTTGAAGACTGGTCAGCAATTATGGCTAAGCCAGAACTG 900 
L-A-2           GCTCTTATCCAAGCTACTGCTCTTGAGGATTGGTCTGCTATTATGGCCAAACCCGAATTA 900 
L-A             GCGTTGATTCAGGCTACAGCCCTAGAAGACTGGTCTGCTATCATGGCGAAACCCGAGCTG 900 
                **  * ** **.**:**:** **:**.** *****:**:** ***** **.**.**. *. 
L-A-lus         ATTTTTACCTACGCTATGCAGGTTGCTGTCGCGTTGAACACTGGCTTATACTTACGGAGG 960 
L-A-2           GTATTCACTTATGCAATGCAGGTAGCGGTAGCCCTGAACACTGGGCTTTACTTAAGGAGA 960 
L-A             GTGTTCACTTACGCGATGCAGGTGTCAGTAGCGTTAAACACCGGACTATACTTACGTCGC 960 
                .* ** ** ** ** ********  * **.**  *.***** **  *:******.* .*  
L-A-lus         GTCAAGAAAACTGGTTTCGGTACCACTGTTGACGATAGTTATGAAGACGGCGCATTTCTA 1020 
L-A-2           GTTAAGAAGACTGGTTTCGGTACTACTATTGATGACAGCTACGAAGACGGCGCTTTCTTA 1020 
L-A             GTTAAGAAAACAGGCTTCGGCACAACTATAGATGACAGCTATGAAGATGGAGCGTTTTTG 1020 
                ** *****.**:** ***** ** ***.*:** ** ** ** ***** **.** **  *. 
L-A-lus         CAACCTGAGACCTTCGTACAAGCTGCGATAGCTTGCTGCACTGGCCAAGATGCACCGCTT 1080 
L-A-2           CAACCTGAGACGTTTGTACAGGCTGCTTTGGCTTGCTGCACTGGGCAGGACGCACCTTTG 1080 
L-A             CAACCGGAGACGTTCGTTCAGGCCGCACTAGCATGTTGTACCGGACAAGATGCGCCCCTA 1080 
                ***** ***** ** **:**.** **  *.**:** ** ** ** **.** **.**  *  
L-A-lus         AACGGTATGTCTGATGTGTACGTGACATACCCAGATCTCCTTGAGTTCGATACTATAACA 1140 
L-A-2           AACGGTATGTCAGATGTGTACGTTACATACCCTGATTTGCTAGAATTCGATACTATAACT 1140 
L-A             AATGGGATGTCAGATGTGTATGTCACTTATCCAGATCTTCTAGAATTTGATGCTGTTACA 1140 
                ** ** *****:******** ** **:** **:*** * **:**.** ***.**.*:**: 
L-A-lus         CGTGTCCCTGTTACGGTACTAGAACCTGAAGGCTATAATATACAGGATGGCGCCTTGGAA 1200 
L-A-2           AGGGTGCCGGTCACTGTGCTAGAACCACAAGGATATAATATCGTTGACGGCGCTCTAGAA 1200 
L-A             CAAGTACCCATCACGGTCATTGAGCCCGCTGGCTATAACATTGTTGATGATCATTTAGTG 1200 
                .. ** ** .* ** ** .*:**.**  .:**.***** **  : ** *.  .  *.*:. 
L-A-lus         GTGACAGGTGTTCCGATTGCCTGCTCGCCTTACATGATTTTCCCT 1245 
L-A-2           GTGACGGGTGTCCCAATAGCATGCTCGCCCTATATGATATTCCCT 1245 
L-A             GTTGTGGGTGTACCTGTGGCATGTTCACCATACATGATATTTCCA 1245 
                ** . .***** ** .* **.** **.** ** *****:** **: 
 

SeqA Name Length SeqB Name Length Score 

1 L-A 1245 2 L-A-lus 1245 73.0 

1 L-A 1245 3 L-A-2 1245 74.0 

2 L-A-lus 1245 3 L-A-2 1245 78.0 

 



FIG S5. 

  

 

 

 

FIG S5 Hybrid virions made from Gag from L-A, and a hybrid Gag-Pol fusion protein have 
helper activity for M1 virus.  Strain 2928 (L-A-o) was transformed with plasmids pI2L2 
(expresses L-A capsid proteins) or pRE1290 (pI2L2 modified such as that the Pol part of L-
A has been substituted by Pol from L-A-lus). Then M1 virions were introduced from strain 
559 by cytoduction (strain 559 is L-A-o and M1 was maintained by proteins expressed 
from pI2l2). The K1 Killer activity of both types of cytoductants was tested on an MB plate 
seeded with sensitive strain 5X47. The size of halos surrounding the colonies is similar 
with both vectors, indicating a similar helper activity for M1 dsRNA by the virion proteins 
expressed from the plasmids. Under the killer assay a diagram of the Gag-Pol fusion 
protein in the virions is depicted. Pol part of L-A-lus in pRE1290 is indicated by black 
color.  

	  



Table S6. Oligonucleotides used 

 
In bold specific sequences. The rest of nucleotides correspond to extensions (restriction sites and few 

extranucleotides). 

Name Sequence (5’ to 3’ end) Description 
NR67 
NR68 
NR80 
NR81 
NR86 
NR87 
NR88 
NR89 
NR108 
NR109 
NR112 
NR113 
RE548 
RE549 
RE587 
RE619 

GACTCGAGTCGAGCGGCCGCTTTTTTTTTTTTTTTTT 
GACTCGAGTCGAGCGGCCGC 
AATTAGCGGCCGCAGGGAAAATCATGTAAGG 
AATTAGGATCCACTTGATCGAACAGACGG 
AATTAGGATCCTCCCTCATTGAAACAGAC 
AATTAGGATCCGATTATGCTTATAAAGTC 
AATTAGGATCCGTCTGTTTCAATGAGGG 
AATTAGATATCGATAAGTGTGCTCCGTAG 
AATTAGCGGCCGCTAAACATAATAGAACCATC 
AATTAGCGGCCGCGCATATGGGTAAAAACCC 
AATTAGGATCCGTAATCCGGAGGCGCTCA 
AATTAGAATTCCATTCTCACCGTAGACCG 
AATTAGTCGACGAAAAATTTTTAAATTCATATA 
AATTAGGATCCCGCAGCTACTGGAAATATCA 
TTCGATTACGTTTAGCGGCCGCCCTCTACTAAAACAT 
TCTATTATGTTTACTCTACTAAAACATTG 
 

OligodT 3’RACE 
Oligo 3’RACE 
L-A-lus (1437-1454) 
L-A-lus (2035-2052) 
L-A-lus (210-217) 
L-A-lus (4217-4234) 
L-A-lus (210-226) 
L-A-lus (3251-3268) 
L-A-lus (2070-2088) 
L-A-lus (45634580) 
M2 (331-349) 
M2 (836-853) 
L-A (1-22) 
L-A (1444-1463) 
L-A (2056-2083) 
L-A (2054-2069),  
L-A-lus (2070-2082) 




