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1.1 Supplementary Figures
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-------------- GAAAAATTT----------—--—---TTAAATTCATATAACTCCCC
-------------- GAAAAATTT---—-—-—---—--—---GAATAATCATATAACTCCCC
CACGTAGCTTTATTAATTAATATGCTACGTGCCTATCATCTCAAAGTCCTATTGATCCCC

_Fmokkk -k K-k Khk Kkk - Fhkkk

5‘conserved

ATGCTAAGATTTGTTACTAAAAACTCTCAAGATAAATCGTCTGATCTATTCTCTATTTGT
ATGCTTAGATTCGTTACCAAAAACTCTCAAGACAAGTCCTCCGATTTATTTTCTATTTGC
ATGTTCAGATTTATTAACAGAAAAACTACG---CAAGCTAATAACATCATCCCTATCCAG
Start of Gag and Gag PoI

TCTGATCGCGGAACTTTTGTTGCCCATAATAGAGTTCGGACTGATTTCAAGTTTGACAAC
TCTGACAAAGGTACTTTTGTTGCGCATAATAGGGTGAGGACTGACTTTAAATTTGACAAC
TCGGATCAGGGAACTTTTACGATATACGGTAGGAATCGTATTGACTTCAAGTATGATGGC

**k KKk ** ****** *** - * * kkk Kk ** * *k*k

TTAGTATTCAACCGAGTTTATGGTGTTTCTCAAAAATTTACGTTAGTCGGTAACCCGACA
TTAGTTTTTAATCGAGTCTACGGCGTGTCACAAAAGTTCACCCTAGTCGGCAACCCGAAA
CTAACTTTTTCTAGGCAATTAGGAGTTTCCCAGAAATTTACTTTGCTTGGTAACCCGGAT

** - * = kk Kk Kk ** ** ** k% * * **k ****** -

GTCTGCTTTAATGAAGGCAGTTCTTACCTAGAAGGTATTGCTAAAAAGTACCTAACTTTG
GTCTGTTTCAATGAGGGAAGTTCGTACTTGGAGGGTATTGCAAAGAAATATCTGACCTTG
GTCCACCAAAGTGAGTCGGGCTCCTACTTAGATGGTATTGCGAAGAAGTATTTAACTCTT

EE - K Kkk K Kk khkk Kk hhk khkEkAkhAkhkk khk Ak kK E *

GATGGAGGACTTGCCATTGACAATGTCCTCAATGAGTTGAGATCCACTTGCGGTATCCCA
GACGGTGGCCTGGCCATTGATAACATCCTCAATGAATTGAAATCAACATGTGGTATACCA
GAGGGAGGACTAGCTATTGAGAATGTCATGTCTGAATTACGCAGTAACAGCGGGATACCT

Fh kk -k ko Kk kkkkk kk o kk ok - kkk ek SR kk Kk kok-

GGTAATGCTGTTGCATCTCATGCGTATAATATTACATCCTGGCGTTGGTATGACAATCAC
GGTAATGCTGTCGCTTCTCATGCATACAACATTACGTCTTGGAGATGGTACGATAATCAC
GCCTCAGCCGTATCAGCTCACGCGTTTAACATAGCATCTTGGCGCTGGTACGATAACCAC

- ** ** * = Kkkk ** * *x ** * ** E * KAhAhkAhAh Kk Kk KkKk

GTGGCACTGTTGATGAACATGTTGCGTGCTTACCACTTACAAGTATTGACCGAACAGGGC
GTGGCATTACTCATGAATATGTTACGTGCGTACCATCTTCAAGTGTTATCTGAACAAGGC
GTAGCTTTATTAATTAATATGCTACGTGCCTATCATCTCAAAGTCCTAGACGAGAGGGGT

**k KKk - X * Kk Kk Kkk Kk kkkkk Kk Kk * *khkk * ** **

CAATATAGCGCTGGAGATATCCCTATGTACCATGATGGACATGTCAAAATCAAGCTACCA
CAGTATTCTGCCGGTTCATACCCTATGTACCACGATGGGCATGTCAAAATTAAACTTGAC
GAGTTCGGTGCGGGCCACTACCCTAAGTATGACGATGGGCATCTGGCCATTACTGTAGTG

**k Kk - ***** EE * Khkkkk *** * ** *

GTGACTATCGATGACACGGCAGGCCCAACACAATTCGCTTGGCCTAGTGACAGGTCTACT
ACTCCTATCAGTGAGGATGATGCTCCTGACTCATTTAAGTGGCCGAGTGACCGGACAACA
CCACCTACTGGTGCCTTG———GAAACTGACCACTTTAGATGGCCATTCAAAAGAGGTGAA

il i * * - i Fkhkhk - * *

GATTCGTATCCTGATTGGGCACAGTTTTCTGAATCATTTCCATCAATCGACGTCCCGTAC
GACACTTACCCAGACTGGGCTCAGTTCTCAGAGTCCTTCCCGTCTATTGACGTCCCATAC
GTGCTCGCACCAGAGTGGGCCCACCATACTGAGGCCATGCCTACAATAGAGGTGCCTTAC

ok - kk dkokokk Kok momkmkk ok -k ek -k-kk ok kk ke kkk

CTAGATGTTAGGCCATTGACCGTAACGGAAGTCAATTTCGTGCTTATGATGATGAGTAAG
TTAGATGTCAGGCCACTTACTGTTACCGAAGTTAATTTTGTGTTAATGATGATGAGTAAG
ATCGATGTCCGCCCTTTAACATCAGTTGAAGTCAACTTCGTGTTGATGATGATGTGTAAG

* KAk KK * KKk - Kk Kk - FErAXKX Kk Kk KHAxKx K AAAXAXAAAXAKX - AKX Axk

TGGCATAGACGTACTAACTTAGCGATAGACTACGAGGCACCCCAACTAGCTGATAAGTTC
TGGCACCGTCGGACTAACCTTGCTATTGACTATGAAGCGCCGGCGCTGGCAGACAAATTC
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TGGTCACGCCAGACTAATCTTGCCATAGACTTCGATTTACCTAACCTGACAGACCGGTTC

*k*k * * R 'k **k 'k* **** *x ** * ** ***

GCTTACCGCCATGCGCTTACTGTTCAAGACGCTGACGAGTGGATAGAAGGCGATAGAACT
GCCTACCGTCACGCCATTACGGTCCAGGATGCAGATGAATGGATTGAAGGTGATAGGACA
GCCTATAGACACACCGCCAAGGTGACGGAAGCGGACGAGTGGTTAATGAACGAAAGGCCT

Fk kk ok kK * * *k _FK kk Kok kk kkok k- - Fko-kk K-

GATGACCAGTTCCGCCCCCCCTCGTCTAAAGTAATGTTATCGGCACTTCGTAAGTACGTG
GATGATCAGTTTAGACCACCTTCTTCTAAGGTAATGATGTCGGCATTGCGTAAGTATGTT
GATGCAGCCTTTCCGGTACTGTCCAGTAAGGCTATGTTGTCTGCGATCAGGAAGTACGTC

Fkkk * Fh - Kk ok -k -k kk kk Kk ok kkkk kk

AACCATAACAGGCTGTACAATCAGTTTTACACTGCAGCACAACTGTTAGCTCAAATTATG
AATCATAATCGACTTTACAACCAGTTCTATACGGCCGCTCAACTATTAGCTCAGATTATG
AATCACAACAGAGTGTACAATCACTTTGAAACTGCGGCGCAGATACTAGCACAGCTGATG

*hk kk Khk * * Kkkkhk kk Khk K Khk Kk kk hk * Fkkk - Kk * Kkk

ATGAAACCTGTCCCTAACTGCGCTGAGGGCTACGCTTGGCTGATGCATGACGCATTGGTC
ATGAAACCAGTACCTAACTGCGCTGAAGGGTATGCATGGTTGATGCACGATGCTCTGGTC
GTTAAGCCTTTGCCGAATAACGCTGAAGGGCACGCATGGTTACTACATGACCCGGTTGTG

* Kk Kk = Kk Kk Kk = kkkkkk Kk * KAk -kkk K * Kk K%k * * KKk

AATATACCAAAATTTGGGTCTATTCGAGGAAGGTACCCCTTTTTGTTATCAGGTGATGCA
AACTTGCCGAAGTTCGGGTCCGTTAGAGGGCGTTACCCGTTCTTACTTGCAGGTGACGCT
AATATACCTAAGTTCGGGTCAGTTAGGGGCAGATATCCGTTTTTACTCACGGGTGAAGCT

**k =Kk Kk Kk Kk khkkkk ** X kK * Xk *Kk *k k% * * Kkkkk Kk -

GCGTTGATTCAGGCTACAGCCCTAGAAGACTGGTCTGCTATCATGGCGAAACCCGAGCTG
GCCCTGATTCAGGCAACAGCACTTGAAGACTGGTCAGCAATTATGGCTAAGCCAGAACTG
TCTTTGGTGCAAGCAACAGCACTAGAAGATTGGTCAGCTATCATGGGTAAGCCGGAGATA

* Kk Kk Kk kok- =k -k Fk kk Kk Kk

GTGTTCACTTACGCGATGCAGGTGTCAGTAGCGTTAAACACCGGACTATACTTACGTCGC
ATTTTTACCTACGCTATGCAGGTTGCTGTCGCGTTGAACACTGGCTTATACTTACGGAGG
GTTTTTACCTATGCAGTAGATCATGCTATAGCAGTGAATACTGGCTTGTACTTGAGGCGC

_F KK kk ke kk * Fomo ok kk ok kk Kk ok Kk kkkkk ok

GTTAAGAAAACAGGCTTCGGCACAACTATAGATGACAGCTATGAAGATGGAGCGTTTTTG
GTCAAGAAAACTGGTTTCGGTACCACTGTTGACGATAGTTATGAAGACGGCGCATTTCTA
ATCAAGAAAACGGGAATGGGCACCAGGGTTGATGATAGCTACGAAGATGGTGTCTTCCTT

* Kkkkhkkhkk hk -k kk kk K Kmkk Khhk kk kk hhkkkk Kk Kk *x *

CAACCGGAGACGTTCGTTCAGGCCGCACTAGCATGTTGTACCGGACAAGATGCGCCCCTA
CAACCTGAGACCTTCGTACAAGCTGCGATAGCTTGCTGCACTGGCCAAGATGCACCGCTT
TCACCTGAGACGTTCATGGCTGCAGCAGTCGCTTGTGCCACCGGAGAGGATGCACCTCTA

KhKk KAk kk Khkk K ** Kk * Kk -kk Kk KKk * KAk Ak Kk KKk -

AATGGGATGTCAGATGTGTATGTCACTTATCCAGATCTTCTAGAATTTGATGCTGTTACA
AACGGTATGTCTGATGTGTACGTGACATACCCAGATCTCCTTGAGTTCGATACTATAACA
AACGGAATGTCAGACGTCTACGTATTTTATCCTCAATTTGTGGATCTCGACACTGTGACT

Kk Kk KAkKkKkK-KkKk Kk Kk Kk - =kk kk=- k- K * k% * **k **k K KKk -

CAAGTACCCATCACGGTCATTGAGCCCGCTGGCTATAACATTGTTGATGATCATTTAGTG
CGTGTCCCTGTTACGGTACTAGAACCTGAAGGCTATAATATACAGGATGGCGCCTTGGAA
TATATACCTGCCCAAGTTCGTGAAGCGGAAGGGTACAACGTCACTAGCGAGGGTCTTAAA

- KRk sAk ok Kk -kk Kk kk *

GTTGTGGGTGTACCTGTGGCATGTTCACCATACATGATATTTCCAGTAGCTGCGTTTGAT
GTGACAGGTGTTCCGATTGCCTGCTCGCCTTACATGATTTTCCCTGTCGCAGCTTTCGAT
GTTTTGGGAGTACCTTTGGCTTGCTCGCCAGTGTTACTCTACCCTATGGCGGCATTTGAT

UK - kk - keke dokk Kk kk kk- - -k ok k- dkeks ok ek kk kek kkk

ACTGCAAATCCTTACTGTGGGAATTTTGTCATTAAGGCTGCTAACAAGTATCTCCGTAAG
GAAGCTAACCCCTATTCTGGTAGTTTTGTTATTAAGCCTGCGCTGAAATACCTACGCAAA
GATGCAAACCCATATTCGGGATCGTTCAAGATCGGCAAAGCCGAAAGGTATGTGAGAGGC

SHK-kk Kk kk Kk *k - - -k Kk *

GGTGCCGTGTATGATAAACTCGAAGCATGGAAGTTGGCCTGGGCACTGAGGGTAGCCGGG
GGTGCTCTGTATGCCAAACTAGAGGCCTGGAAACTGGCCTGGGCTATGAGGATTGCAGGA
AGGGCCGTTTATTCACCATTCGAGGCCTGGAAGCTAGCCTGGGCGGCGAGAATCGCTGGG

* ** * KKkKk * * ** ** *** * ** **
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TATGACACTCACTTCAAAGTGTATGGCGATACACACGGCTTAACTAAGTTCTATGCTGAC
TACGACACTGAATTTAAAGCTTGTGGCAACACGCATGGTTTATCCAAATTTTATGCTGAT
TATGATACTCGCGTATCTATACCTGGCGACAATACCGGCTTATCTAAGCTATATGCAGAC

*hk Kk Kkk Fokkk Kok Fh kkk -k kk K kokokkok - okok

AACGGTGACACATGGACACACATACCTGAATTTGTCACTGACGGTGACGTGATGGAAGTA
AATAGCGATAGTTGGACACACATACCGGAATTCGTTAGTGATGAAGAAGTTACGGAAGTG
AATGCCGATTCCTGGACTCACATACCGGACTCATTTCTCAATCCTGAAGCAGAATTTATT

Fokkkk - dokokkkkkk kk Kk il

TTCGTTACTGCCATCGAACGCAGAGCTAGACATTTCGTTGAACTACCTAGACTGAATTCA
TATGTAACTAATATTGAACGTAGAGCCAGACACTTTGTTGAGCTACCAAGACTAAATTCT
TATGTGACTGATCTAGAGAGGAGGAGAAGGCACTTTATAGACTTGCCGAACATGACCAAT

Fo kk Kkk _F KK K kek Fk kk Kkk o k-kk F oKk Kk ok Kk

CCAGCATTCTTCAGATCTGTAGAAGTCAGCACCACTATATATGATACTCATGTGCAGGCT
CCAGCCTTTTTTAAACCAGTAGAGGTAAGCACCGCAATTTACGATACTTACGTACAGGCA
CCTTCATTCGCAAGATCGATAGAAGTACAGATTACACTTAACGATATGTATGTCGAGTCT

KKk = K KKk * X * I * K= K==k Khhkkk * k% **k K-

GGTGCGCATGCGGTGTATCATGCTAGTCGAATCAATCTTGATTATGTTAAGCCTGTTTCG
GGCACATTCTCTGTCTACCATGCAAGCAGGATTAATTTGGATTACGTCAAGCCTGTATCT
ACTCCCGGGTCCCGCTCACGGGCTATGGTGCTGAGCAGGGACTACGTCGCGCCGATAGCG

* * 'k* * **k Kk Kk *** * -

ACCGGCATTCAGGTGATCAATGCGGGCGAACTTAAGAACTACTGGGGTAGTGTGCGTCGT
GCAGGCATACAAGTCATTAACGCTGGTGAACTAAGGAATTACTGGGGTAGTGTACGCCGT
TCTGGTATACAAGTGATTAGTGCCGCTGACTTGAGGAACTATTGGGGCTCAGTCCGCCGG

* KKk **:**_** **x 'k_ **x X **_ * *_*** Kk khkhkkk - :** **k Kk
]
ACTCAGCAGGGTTTAGGAGTGGTAGGTCTTACGATGCCAGCTGTAATGCCTACCGGAGAA

ACGCAGCAGGGTTTAGGAGTGGTAGGTCTTACGATGCCAGCCGTAATGCCTACCGGAGAA
TCGAATGCGGGTTTATCCTTGGTAGGTTTTACGATGCCAGCAGTAATTCCTACCGAAAGG

-1 Frame-shift site Stem loop for frame-shift (AG=-14.0 kcal/mol)
CCTACAGCTGGCGCTGCCCACGAAGAGTTGATAGAACAGGCGGACAATGTTTTAGTAGAG
CGTACAGCTGGCACTGCCCACGAAGACTTGATCGAACAGACGGAAAATGTTTCAGTCGAG
AGTATCGCTGGTCAAGACCTCCAAGAGGCGATAGAACTAGAGCAAGAGCCTTCAGTAGAA

*k Fhkdhkk =k kk -k hkkk Khk  Kkkk - * x * Kk Kkk Kk

TAAACGTAATCGAACCCTCACACGGACCCCGCCCTACAAGGTACATACTGCAGGAACCAG
TAAACATAATAGAACCATCCCATGGGCCTCGTCCGATGAGATACATATTGAACGAGCCAA
TAAATCTTATAGAAAGCGAGCACGGTCATAGGCCACGCAGATACATTGCTTCTGGTAATG

Fokkk Fookk Kkk Fhk kk ok Kk Kk Fk Kkkkok -

Stop of Gag

GTACGTACCCTGCGTGGATTAGATTCAGGAACAGAGTACAAGCTGTATCGCGTCAGAAAG
ATACATACCCCGCATGGATAAGGTTCAGAAATAGAGTACAGGCGGTATCTAGACAGAGGG
AAGTAGTCCCTATATGGATCAGATTCGGCCGCCGCATTGAGTGTGTTTCACGTCAGAAAG

- Hekok _FRARK Kk kkk K * - Fko-kk K-kkkk ok

CCACTCACTTCTTGTTTGACATCGTACCTGCCGCAGTAATTAGTGATTTTACTACGTCTG
CAACACATTTCTTATTTGATATAGTACCGGCCAGCAAAATTGCGGACTATACTACTTCAC
CAACTTACTTTCTGGCTGACGTTATCCCCAGAGAAGAGGCTATAAACTACACCTCTGCTA

* ** * KKk * EE * * ** * * **k =%k

ACACGTCTTCGTTTGCATACAAATCGCACACCTACGCTGTAAATGTAACAGCATTGAGGT
AAACGGCTACTTTTGCATACAGGTCGCACACGTATGCATGCACGGTAACGGCACTACGCT
ACACAGCCCAAGTGGCCATAAGGAGAAGTACATATACGGCTAGCGGTATTTTAGTCAAAC

*** * *** -- **x Kk * * * =% * *

TCAGTGACACTTATGCCTTGTACGTACAGACTGATACCAACATGACAATTTTAAGCCCAG
TTGGAGATGACTACGGCTTGTATGTCCAGGTAGAGGCTAACATGACATTGTTAAGTCCGG
TCGGAGACAACTATGGTTTCTACCTACACGTCGATGAAGATATGACAGTCAAAACGCCGG

* * - kK **x X **k Kk * K%k **x * kkkkkk Kk - -kk **k K

CGGCGCGTCGCCAGGCTTCTGCGACGTACTCACAGGTGGCAGGGTTTTGTTATAACACAC
CTGCACGGCGACAAGCTTCTGCTACGTACTCTCAGGTTGAGGGGTTCTGTTTTAACACAC
CCTTACGAAGGTACGCTTCGATGGCTTACTCTAACGTGCGCGGTTCATGTTATAACACTC

_Fx * *  Kkkkk U Kkkkk - ok ke E Fkkok - Kk Kkokok -k
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CTACCGTTATGGATTCGCTAGCGAATATCTTGGACGTAGACCGCAATATACGACCCAAAC
CTACGGTCATGGACACGCTAGCTAACATCTTGGATGTTGACCGCAATATTAGACCAAAGC
CTACCATAATGGACACTCTGTGTAATATTTTTGACTACGACCCCGATTCGCGGCCATCCT

Fokkk * Kkkkhk -k Kk *hk kk hk Kk - kkkk ok Kk - * Kk -

ACTTCAAGGGTTTACGGCTATACACAAGGTCTAAGGTCACTGCTCAACATCATACTCACT
ACTTTAAAGGTCTGCGTACTTATGAGAGGTCTAAGGTCACAGCACAACACCACACTCACT
CATTTAAGGGACTGCGTTCTTACACCAAGTCAAAGGTTACGGGGATGCACCATACCCATT

** ** ** * ** * *hKk - ***** **k K - ** **k Kk KKk K

TGCGGCCAGACGAGCTAGTGGAAGCGGCCGCAAAGGTCTCGCCTAGACGTAAATACTACT
TGCGGCCTGATGAAGTACTGGAAGCAGCGGCACGTGTATCGCCTAGGCGAAAGTACTACT
TAAGGCCACAAGATGTTTTGTCGGCTGCCAAGAAGACCGGAAATAGTCATTATTACTACG

* **** * KKk * - ** ** *** * - * E

TAATGTGTGTAGTTGAGCTGCTCGCGAACTTACAAGTAGATCTTGAAGCAGCAGTAGCTA
TATTATGCGTCGTAGAGCTATTAGCGGCATGCGAGGTTAACATTGAAGCAGCAGTAGCTA
TGCAGGTGGCTGTCGAGCGTCTAGCATCGGCTGGCGTAACTACAGAGGCAACTGTTTCAA

* **k Kkkk 'k 'k* ** *** * ** * *

CTATTCTCGCATATGTCCTGACACTAAGTGAAAAATTTGTACCAATTTTCTTGGATTCTA
CAATAATGACGTACGTACTCACTTTGGACGAAAAGTTCATACCTTTGTTTCTAGACTCAC
CCATAATGTTGTATGTCCTCACATCAAACGACACCACACGGGCATTGTTCCTAGATTCTA

* Kk- Kk Kk Kk kk kk - *k Kx - K- -k KKk * kk Kk~

GAGCAATATGGGTCGGTGAGCCTGGGCCTGATGCTCTGACTGCACGTCTCAAGGCCAGTA
GGACAATATGGCAGGGTAGTAAAGGACCTGAAGAACTAACAGCCAGACTCAAGAAGGCGA
AAGCTATATGGTCGAAGACTGACGGGGAAGATGAATTATCTGACCGACTCAAGCGAGTAA

U okokkkek sk -k -k -k-k k- kekokokokok

GTGGGCAGATCAAGAGCATACACACGGCTGATTACGAACCACTCACTGAACTATTCGAGT
GCGGGCAGATTAAAAGTGTTCATACAGCTGACTATGAGCCACTGACGGAACTGTTTGAAT
GCGGACAGATCAAGTCAATTCACACAAGTGAGCTGGAGCCTTTAACCGAGTTGTTCGAGC

ECE = I e = I * =kKk Kk E = = Kk kk=- Kk Kk K%k * Kk KKk

TAGCAGTATTGATGAACCGAGGTGTTGGCCATGTCTCTTGGCAAGCTGAAAAGGATCATC
TGGCTGTGCTCATGAACAGAGGCGTCGGGCATGTATCCTGGAAGACTGAAAGAGAACACA
TTCAGGTCTTGATGAACCGGGGTATAGGACATGTTGACTGGAATGGGGAAAGACATAACA

** * ****** * ** * **x Khkkkk *k*k * **** * -

GCTTGAATCCCGACGTGGCTGTAGTTGATCAAGCACGGCTATATTCGTGTGTGCGCGACA
GAGAGAATCCGGATGTAGCAAACGTTAATCAACAAGCACTCTACGCGTGCGTACGTGACA
GGACCAACCCTAATACTGTGAATGTAGATCAAAAGATGCTCTATAGTGTTGTACGCGATA

**k Kk * - 'k* ***** ** ** ** ** **k K

TGTTCGAAGGATCAAAGCAGACGTATAAATATCCCTTTATGACGTGGGATGACTACACTG
TGTTCGAGGGGGCCAAGCAGACTTATGATTATCCTTACATGACATGGGATGACTATACGT
TGTTTGAAGATTCTAAGCAATCGTACAAATACCCGTATATGACATGGAACGACTATGCGG
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*hkKxhk Kk Kk * Kkkhkhk -k Kk Kmkk Kk k- kEkhkAkhk Khkk K* kkhkkk

CAAACAGATGGGAGTGGGTTCCAGGTGGCAGTGTCCACTCTCAATACGAAGAAGACAACG
CAAGTCGGTGGGAATGGGTGCCTGGAGGAAGTGTTCATTCTCAGTACTCCGAGGATGATG
ATAGTAGGTGGGAATGGATACCTGGAGGTAGTGTACACTCGCAATACCCTCAGGATGATG

U _FRkkk ok Sk ek -k -k kkkkk ke kk ek ke *_okk Kok

ATTATATCTATCCTGGTCAGTATACTAGGAACAAGTTCATAACTGTTAACAAAATGCCCA
AATATATATTTCCAGGACAATATACTAGGAACAAGTTTATTACAGTCAACAAAATGCCTA
AATACATAGTCCCTGGTCTCTACACCAGGAATAAGTTCATAACAGTAAACCTCATGCCGA

* =kKk KKk = Kkkhke=kkhk=k= Khkhk khkhk AhkkhkAhkAhk AAhkAhkAAh Akhk-khkhk-kkh Khkkh - Khkkkk K

AACACAAAATATCTAGAATGATAGCATCACCGCCTGAGGTACGAGCTTGGACGTCGACGA
AGCATAAGATCGCGCGTATGATAGCATCTACGCCTGAAGTTAGGGCATGGACCTCAACGA
AGAATAAGTTAGCCTCAATCGGCGCATCGAAACCAGAAGTCAGAGCATGGACATCAACTA

* * KKk =Kk * =K% E Kk -kk KKk * Kk =khkkhkkhkh Kk Kk K

AGTACGAATGGGGCAAGCAACGTGCTATCTACGGGACGGATCTACGAAGTACACTGATAA
AGTATGAATGGGGTAAACAAAGAGCTATATATGGCACAGACCTACGGAGCACACTTATCA
AATACGAGTGGGGGAAACAGAGAGCTATCTATGGAACTGATCTGAGGAGCACTCTGATAA

* Kk Kk kkkkk Kk Kk K =kkkAkk Kk Kk Kk Kk Kk * Kk Kk -kk Kk X

CTAACTTTGCAATGTTCAGGTGCGAGGATGTTCTCACTCACAAGTTCCCAGTAGGCGACC
CTAACTTCGCTATGTTCAGATGTGAAGATGTGTTAACACATAAATTTCCTGTAGGTGATC
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CTAATTTTGCGATGTTCAGATGCGAGGACGTACTTAAACACAAGTTTCCTGTTGGCGATC

Fhkkhk Kk kk hkkkhkkhkhk kk khk kk kk K Kk mkk kk kk Kk -kk-kk Kkk X

AGGCAGAGGCAGCAAAGGTGCACAAACGGGTGAACATGATGCTGGACGGTGCCTCTAGTT
AAGCTGAAGCTGCGAAGGTCCACAAACGTGTCAACATGATGCTAGACGGTGCATCGAGTT
AAGCAGAAGCAAGTAAGGTTCATAAAAGGATTTCCATGATGCTAGGGAATGCGTCTAGTT

* Kk -kk kk- dhkkhkk hk khkk K K - kkkkkhkhkk X Fhkk hk Kkkk

TCTGCTTCGATTATGATGACTTCAATTCTCAGCATTCAATAGCTAGTATGTATACGGTTT
TCTGTTTTGATTACGACGACTTTAATTCCCAGCATTCAATAAGCAGCATGTACACAGTAC
TTTGTTTCGATTATGACGACTTCAATTCTCAGCACTCTATTTCGAGCATGTACACTGTGT

* KKk KKk Kk - ** Kk KAAhkhkkhkh Kk KKk

TGTGCGCTTTCAGGGACACATTTAGTCGCAACATGTCTGATGAACAAGCAGAGGCGATGA
TATGTGCTTTCAGAGACGCTTTCACACGTAATATGTCCATTGAACAACGCGAGGCTATGG
TGTTGGCGTTCAGGGATGCTTACTCTCGTAATATGTCGCCAGCTCAGTTGCGTGCGATGG

* * **k Khkkkk Kk * -k - - =kk kkhk khkhkkkk -k =%k% **k Kkk

ACTGGGTGTGTGAGTCCGTCAGACACATGTGGGTACTAGATCCTGATACCAAGGAGTGGT
ATTGGGTATGTGAGTCAGTCAAGCACATGTGGGTTTTAGATCCGGATACTAAGACTTGGT
ATTGGGTATGTGAATCAACCAAACATATGTATGCTAAGGACCCGGGGACAAACGACTGGT

K Kkkkhk kAkkhkk Kk *k Kk Kkkk * - = kK kK K *hk Kk Fkkk

ACAGACTACAAGGTACATTACTGTCAGGATGGCGGTTAACCACATTTATGAACACTGTGC
ACCAATTGAAGGGCACCTTGTTATCAGGATGGCGACTCACAACATTTATGAACACAGTGT
ATGAATTGAAAGGAACTTTGTTATCAGGATGGAGACTAACTACGTTTATGAATACTGTTC

JF Kk ek ke ek ok skdkkokokokkkok ok ok ek ko sekokokokokkok k- ek

TAAACTGGGCGTATATGAAATTAGCTGGCGTATTTGATCTGGATGACGTTCAAGACTCGG
TAAATTGGGCATACAAGAAGCTGGCTGGGGTATTTGATTTAGATGACGTCCAAGATTCAG
TCAACTGGGCATATATGAAGGTCGCAGGAGTCTTTGACATAACTGACGTAGAAGATTCGG

* Kk Khkhkk hk k- kkk * Kk -kk hk hkhkk * Fkhkhk Fhkkk Kk KX

TACACAACGGTGATGATGTTATGATTAGTCTCAACCGCGTGAGCACAGCAGTAAGAATAA
TACATAACGGCGATGATGTCATGATTAGTTTAAACAGAGTCAGTACAGCCGTTAGAATAA
TGCATAACGGGGACGACGTCATGATAAGTCTAAACCGGGTGTCCACAGCAGTTAAGATAA

= e S A e s e S s S S S S KA hkhkkhkh Kk -k EE

TGGACGCTATGCACCGGATAAATGCGCGAGCACAGCCGGCGAAGTGTAACTTGTTTTCGA
TGGACGCGATGCATAGAATCAATGCTAGGGCCCAGCCGGCTAAGTGTAACCTGTTCTCTA
TGGAGAGGATGAGGCTGATTAACGCTAGAGCTCAAGAAGCTAAGTGTAATCTCTTTTCAA

*hkkxk *kk ** Kk Kk * **k k% *k khhkkhkkhkkhkkkk * **k **k K

TAAGTGAATTTCTGAGGGTAGAACACGGTATGAGCGGAGGCGATGGTCTTGGGGCTCAGT
TAAGCGAATTCTTACGCGTAGAGCATGGGATGAGCGGAGGTGACGGCTTAGGAGCTCAGT
TCAGTGAATTCTTACGGGTCGAACATGGTATGACAGGAAAATCTGGTTTGGGTGCACAGT

* Kk Khkkhkk * * Kk khk kk Kk khkk E *x K Khk Kk -kkhkk

ACTTAAGTAGGTCTTGTGCTACTCTTGTACACAGTAGGATTGAGTCTAACGAACCACTGT
ACTTAAGTCGGTCATGCGCCACACTGGTTCACAGCCGTATAGAGTCGAACGAGCCACTAT
ACCTAAGCCGTTCCTGTGCTACTATAGTGCATAGTAGGATTGAATCAAATGAGCCGATAT

*k kkkk * Kk kk kk kk - ok kk hk Kk K hk-kk kk hk Kkhk Kk * *x

CAGTAGTACGAGTTATGGAAGCAGACCAGGCTAGATTGCGCGACCTGGCAAACAGAACGC
CTGTTGTCCGGGTTATGGAAGCAGACAAAACGCGGCTACGGGACTTGGCTAACAGGACCA
CACTTGTCAGATTACTTGAAGCTGATAAGACCAGGCTGAGGGACCTAAGTGATAGAACGA

* - k-kk * *- ok kkkokk - kk * * * * * Khkk X -k Kk Kkk

GGGTACAATCTGCGGTAACAGCGATAAAAGAACAACTCGACAAACGTGTCACTAAGATAT
ACATTAAAGCATCAGTAACAGAAATAGAAGAGCAACTTGATCGTAGAGTCACTTCGATAT
CACGAGAAGACGTCTTGGTGAACATAAAGTATGAGCTAGATATGAGAGCTGTCAACGTAT

*** * * * ** Kk ***

TCGGAGTTGGTGATGACGTTGTGCGCGACATACACACAGCTCACAGGGTGTGTGGCGGTA

TCAAAGTGGATAGAGAAGTAGTCAAAGCGATTTCTACAGCTCACAGAGTCTGCGGCGGTA

TTGGCGCCGATTACAACGTAGTTCAAGACATATATAAATCTCACAGAGTATGCGGTGGGA
* *

* 'k* *x * * *khkhkhkkk ** ** **k k% X

TCTCGACTGATACCTGGGCACCGGTTGAAACTAAGATAATAACAGACAATGAAGCATATG
TATCAACCGACCCGTGGGCACCAGTTACTACAAAAATAAAGACAGACAACGAAGCATACG
TTAACGATGATAAGTGGGGATCAGTAGACACTGAGATTCACACAGATTCTGGGGCATATC

Fokkk Kk ok kk- Kk- Kk kk- - kkkkk - K KkkAk
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Figure

terminal region is underlined. A, ribosomal frameshift.

AAATACCATACGAAATAGATGATCCATCATTTTGGCCAGGGGTAAATGATTATGCTTATA
AAATACCATACGAAATAGATGATCCATCATTTTGGCCAGGGGTAAACGATTATGCTTATA
AGATACCTGAAGAAATAGACGATCCGTCATTTTGGCCAGGTGTTAACGATTATGCCAGGA

ok - kk

Stem loop for packaging (AG=-4.3 kcal/mol)

AAGTCTGGAAAAATTTCGGAGAACGACTCGAATTTAATAAGATTAAAGATGCCGTAGCTA
AAGTCTGGCAGAATTTCGGCGAAAGGCTGGAGTTTAACAAGATTAAAGACGCTGTTTCAA
AAGCATACAATATCCTAGGAGAGAAACTAGAATTTAACAAGATTAAGAGTGCAGTAGCCA

*k*k * * 'k* 'k* ** ** E R ******** ** ** * *

GAGGGAGTAGGAGCACTATAGCTCTGAAACGTAAGGCTAGGATAACATCTAAGAAGAATG
AGGGCAGCAGAAACACGATAGCCTTGAAACGTAAGGCGAAGATTTCTGCAGTCAAGAACG
GAGGTAGCAGGCTAACGATTGCCATGAAACGAAGAGCGCGAGTAGGATCGACGCCTACAG

_FK Kk Kk _FK kk - kek Fokkkhkk -k Kk

AATTCGCTAACAAGTCGGAATGGGAAAGGACAATGTACAAAGCCTATAAGGGTTTGGCAG
ACTTCGTCAATAAATCTGAATGGGAGAGAACTATGTACAAAGCTTACAAAGGTTTAGCAG
AGTTTATTAATATCAAGCAATGGGAGCGTGCGATGTACAGAGCTTTTAAAGGGGTTGCGA

* Kk Fk k- - _FKK k- kk Kk * kx|

TCTCATACTATGCTAACCTGAGCAAATTCATGAGTATACCACCAATGGCGAACATTGAAT
TATCTTATTATGCTAACTTGAGCAAATTCATGAGCATACCACCCATGGCAAACATAGAAT
TATCATATTACACCAGCTTGAGCAAATTTATGGCTGTACCACCTATATCAGGGCTTGATC

* Kk -kk kk * K Kk hkkkkkhkhkkhk kkk Fkhkhkhk Kk * * -k -

TTGGGCAGGCTAGATATGCTATGCAAGCAGCCCTTGATAGTTCTGATCCACTCCGGGCAT
TCGGACAAGCTAGATTTGCGATGCAGGCGGCCTTAGATAGTTCCGATCCTTTAAGAGCAC
GAGGCGAGGGCGCCATGGCAGTTAACGCTGCTATTGCGAGCGCCGATCCTCTGCGGGCAC

** * * - = k% * * Kk Kk * -k Kk * Khkkkk - K * KkKk

TACAGGTCATACTGT-AATTGCCAAAAAGATAATGGGAATTACCCATATGC-———————-
TACAAATATTCTTATGAAGTGCTCGAACGATGAGGGTTTTTACCCATATGC———————-—-
TTCAAATTCTAGTATAATCACTAGGGAAAGAGATGGATTTAATCCATAAGCATACCACCT

********- -***-*********

Stop of Gag- PoI Stem loop for replication (AG=-3.3 kcal/mol)

ATATCAGG 4622
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S1. Multiple sequence alignment between ScV-LAl-original, ScV-LAlus4, and TdV-
LAbarrl (+) strand nucleotide sequences (cDNA). 5"GAAAAA conserved motif (5" conserved),
translation initiation (start of Gag and Gag-Pol, or internal ATG in Pol ORF of LA, LAlus4 and
LAbarrl) and termination (stop of Gag or stop of Gag-Pol) codons, ribosome frameshifting site (-1
frameshift site), frameshifting associated sequence (stem loop for frameshift), packaging signal
(stem loop for packaging), and replication signal (stem loop for replication) are indicated and
shaded in the nucleotide sequence. An AU-rich 15-nucleotide stretch located in the 5" untranslated

Asterisks (*), colons (:), and dots (.)

indicate identical nucleotide positions, transitions, and transversions, respectively.
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MLRFVTKNSQDKSSDLFSICSDRGTFVAHNRVRTDFKFDNLVFNRVYGVSQKFTLVGNPT
MLRFVTKNSQDKSSDLFSICSDKGTFVAHNRVRTDFKFDNLVFNRVYGVSQKFTLVGNPK
MFRFINRKTT- QANNIIPIQSDQGTFTIYGRNRIDFKYDGLTFSRQLGVSQKFTLLGNPD

* =Kk - --- --- % 'k* 'k'k* - * * KkKk - * * * * ******** *k*k

VCFNEGSSYLEGIAKKYLTLDGGLAIDNVLNELRSTCG IPGNAVASHAYN I TSWRWYDNH

VCFNEGSSYLEGIAKKYLTLDGGLAIDNILNELKSTCGIPGNAVASHAYN I TSWRWYDNH

VHQSESGSYLDGIAKKYLTLEGGLAIENVMSELRSNSGIPASAVSAHAFNIASWRWYDNH

_*_ *** ********* 'k'k'k'k* *-- ** * *** **--** ** E R S =
H154f0r50apsnamhmg-+vanaMeregmn

VALLMNMLRAYHLQVLTEQGQYSAGDIPMI I ExKIKLPVTIDDTAGPTOFAWPSDRST

VALLMNMLRAYHLQVLSEQGQYSAGSYPM KIKLDTP1SEDDAPDSFKWPSDRTT
VALL INMLRAYHLKVLDERGEFGAGHYPK AITVVPPTG-ALETDHFRWPFKRGE

KAEAAK = AAAAAAXAAK =)k K=%k==- %% * * *** - * - * K%k *

DSYPDWAQFSESFPSIDVPYLDVRPLTVTEVNFVLMMMSKWHRRTNLAIDYEAPQLADKF
DTYPDWAQFSESFPSIDVPYLDVRPLTVTEVNFVLMMMSKWHRRTNLAIDYEAPALADKF
VLAPEWAHHTEAMPT 1EVPY IDVRPLTSVEVNFVLMMMCKWSRQTNLAIDFDLPNLTDRF

* =Kk - EE R S U *k K-kkkkkk-- Kk K-k-%

AYRHALTVQDADEWIEGDRTDDQFRPPSSKVMLSALRKYVNHNRLYNQFYTAAQLLAQIM
AYRHAITVQDADEWIEGDRTDDQFRPPSSKVMMSALRKYVNHNRLYNQFYTAAQLLAQIM
AYRHTAKVTEADEWLMNERPDAAFPVLSSKAMLSAIRKYVNHNRVYNHFETAAQILAQLM

Fokkk - *  mkkkk - -k x * FhkAk Kekk-KhhkhkAkAd-kk -k Fhkhk-khkk -k

MKPVPNCAEGYAWLMHDALVNIPKFGSIRGRYPFLLSGDAAL IQATALEDWSA IMAKPEL
MKPVPNCAEGYAWLMHDALVNLPKFGSVRGRYPFLLAGDAAL IQATALEDWSA IMAKPEL
VKPLPNNAEGHAWLLHDPVVNIPKFGSVRGRYPFLLTGEASLVQATALEDWSAIMGKPEI

S FK-kk Kkok -kkk - kk - kK- mA-k-k- k-

VFTYAMQVSVALNTGLYLRRVKKTGFGTT IDDSYEDGAFLQPETFVQAALACCTGQDAPL
IFTYAMQVAVALNTGLYLRRVKKTGFGTTVDDSYEDGAFLQPETFVQAATACCTGQDAPL
VFTYAVDHAIAVNTGLYLRRIKKTGMGTRVDDSYEDGVFLSPETFMAAAVACATGEDAPL

SkAkAe - - mk- skk - s Rk -k ek - kkokok

NGMSDVYVTYPDLLEFDAVTQVP ITVIEPAGYNI1VDDHLVVVGVPVACSPYMIFPVAAFD
NGMSDVYVTYPDLLEFDTITRVPVTVLEPEGYNIQDGALEVTGVPIACSPYMIFPVAAFD
NGMSDVYVFYPQFVDLDTVTY I PAQVREAEGNNVTSEGLKVLGVPLACSPVLLYPMAAFD

KAAKAKAKXAKXAKX Kk == = = = K==k =%k * * Ex = ] K kA KAAkhk-kkhkAkAhk - - -k -kkkKk

TANPYCGNFV I KAANKYLRKGAVYDKLEAWKLAWALRVAGYDTHFKVYGDTHGL TKFAD
EANPYSGSFVIKPALKYLRKGALYAKLEAWKLAWAMR IAGYDTEFKACGNTHGLSKFYAD
DANPYSGSFK1GKAERYVRGRAVYSPFEAWKLAWAAR IAGYDTRVS IPGDNTGLSKLYAD

**k*kk Kk Kk K * =k -% * -k - * - * - KKk -k -kkk

NGDTWTHIPEFVTDGDVMEVFVTAIERRARHFVELPRLNSPAFFRSVEVSTTIYDTHVQA
NSDSWTHIPEFVSDEEVTEVYVTNIERRARHFVELPRLNSPAFFKPVEVSTATYDTYVQA

NADSWTHIPDSFLNPEAEFIYVTDLERRRRHFIDLPNMTNPSFARSIEVQITLNDMYVES
* * *****- . - -, --** -*** ***--** -_ * - * -_-** :: * -*--
Gm<>Pm

GAHAVYHASRINLDYVKPVSTGIQVINAGELKNYWGSVRRTQQGFRSGRSYDASCNAYRR
GTFSVYHASRINLDYVKPVSAG IQVINAGELRNYWGSVRRTQQGFRSGRSYDASRNAYRR
TPGSRSRAMVLSRDYVAP IASG 1QV ISAADLRNYWGSVRRSNAGF I LGRFYDASSNSYRK

- -k - *hkKk K- - - ECEE - - k% *k Kkkk K-kk-

TYSWRCPRRVDRTGGQCFSRVNV IEPSHGPRPTRY ILQEPGTYPAWIRFRNRVQAVSRQK
TYSWHCPRRLDRTDGKCFSRVN I IEPSHGPRPMRY ILNEPNTYPAWIRFRNRVQAVSRQR

EYRWSRPPRGDRTRARAFSR INL IESEHGHRPRRY IASGNEVVP IWIRFGRRIECVSRQK
E * K Kkk _:_***:*:**__** *Kh Kkk . . * Kkkk _*::_****:
» ———— Variable region of 44 amino acids ——— <

ATHFLFDIVPAAVISDFTTSDTSSFAYKSHTYAVNVTALRFSDTYALYVQTDTNMT ILSP
ATHFLFDIVPASKIADYTTSQTATFAYRSHTYACTVTALRFGDDYGLYVQVEANMTLLSP
ATYFLADVIPREEAINYTSANTAQVAIRRSTYTASG I LVKLGDNYGFYLHVDEDMTVKTP

KKk =kKk K- -k --*---*- * - k- --- % * -*-- - -kKk - -k

AARRQASATYSQVAGFCYNTPTVMDSLAN ILDVDRN IRPKHFKGLRLYTRSKVTAQHHTH
AARRQASATYSQVEGFCFNTPTVMDTLAN ILDVDRN IRPKHFKGLRTYERSKVTAQHHTH
ALRRYASMAYSNVRGSCYNTPTIMDTLCNIFDYDPDSRPSSFKGLRSYTKSKVTGMHHTH

* Kk Kk kK -k Kk K-kkkk-Kkk-Kk Kkk-Kk Xk - k% E

LRPDELVEAAAKVSPRRKYYLMCVVELLANLQVDLEAAVATILAYVLTLSEKFVPIFLDS
LRPDEVLEAAARVSPRRKYYLLCVVELLAACEVNIEAAVAT IMTYVLTLDEKFIPLFLDS
LRPQDVLSAAKKTGNSHYYYVQVAVERLASAGVTTEATVSTIMLYVLTSNDTTRALFLDS
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KAk = === Kk - - Kk - ** Kk * Kk =k=kk=- Khhkkk - B = = =

RAIWVGEPGPDALTARLKASSGQIKSIHTADYEPLTELFELAVLMNRGVGHVSWQAEKDH
RTIWQGSKGPEELTARLKKASGQIKSVHTADYEPLTELFELAVLMNRGVGHVSWKTEREH
KAIWSKTDGEDELSDRLKRVSGQIKSIHTSELEPLTELFELQVLMNRGIGHVDWNGERHN

- ** * = K= Kkk - *** * * -

RLNPDVAVVDQARLYSCVRDMFEGSKQTYKYPFMTWDDYTANRWEWVPGGSVHSQYEEDN
RENPDVANVNQQALYACVRDMFEGAKQTYDYPYMTWDDYTSSRWEWVPGGSVHSQYSEDD
RTNPNTVNVDQKMLYSVVRDMFEDSKQSYKYPYMTWNDYADSRWEW IPGGSVHSQYPQDD

*okk- *o-k Fokom KkAAAK =k -k kk - okkk -k s kkkk s okokokokkokokok -k -

DY 1YPGQYTRNKF I TVNKMPKHK ISRMIASPPEVRAWTSTKYEWGKORAIYGTDLRSTLI
EYIFPGQYTRNKF I TVNKMPKHK IARMIASTPEVRAWTSTKYEWGKORAIYGTDLRSTLI
EYIVPGLYTRNKFITVNLMPKNKLASIGASKPEVRAWTSTKYEWGKORAIYGTDLRSTLI

SRk kk Kekekokokokkokokok kkk - k- -

»—A—«
TNFAMFRCEDVL THKFPVGDQAEAAKVHKRVNMMLDGASSFCFDYDDENSQHS IASMYTV
TINFAMFRCEDVL THKFPVGDOAEAAKVHKRVNMMLDGASSECFDYDDENSQHS I SSMYTV
TNFAMFRCEDVLKHKFPVGDOAEASKVHKRISMMLGNASSFCFDYDDFNSOHSISSMYTV

- ***

> B———<
LCAFRDTFSRNMSDEQAEAMNWYVCESVRHMWVLDPDTKEWYRLOGTLLSGWRLTTEMNTV
LCAFRDAFTRNMS I EOREAMDWYCESVKHMWVLDPDTKTWYQLKGTLLSGWRLTTEMNTV

LLAFRDAYSRNMSPAQL RAMDWVCESTKHMYAKDPGTNDWYELKGTLLSGWRLTTEMNTYV

* KKKk - - = kkKkKk * E O = = = = S Kk k- Kk K-

»C«
LNWAYMKLAGVFEDLDDVODSVHNGDDVMISLNRVSTAVR IMDAMHR I NARAQPAKCNLFS
LNWAYKKLAGVFDLDDVODSVHNGDDVMISLNRVSTAVR IMDAMHR INARAQPAKCNLFS
LNWAYMKVAGVFDITDVEDSVHNGDDVMISLNRVSTAVKIMERMRLINARAOEAKCNLFS

SRk - k- kkokkkk dekokokkkok

» D«
1SEFLRVEHGMSGGDGLGAQYLSRSCATLVHSRIESNEPLSVVRVMEADQARLRDLANRT
1 SEFLRVEHGMSGGDGLGAQYLSRSCATLVHSRIESNEPLSVVRVMEADKTRLRDLANRT
ISEFLRVEHGMTGKSGLGA YLSRSCATIVHSRIESNEPISLVRLLEADKTRLRDLSDRT

== kk = = kekok - - kekeokokok - - ek

RVQSAVTAIKEQLDKRVTKIFGVGDDVVRD IHTAHRVCGGISTDTWAPVETK I I TDNEAY
NIKASVTEIEEQLDRRVTSIFKVDREVVKAISTAHRVCGGISTDPWAPVTTKIKTDNEAY
TREDVLVNIKYELDMRAVNVFGADYNVVQDIYKSHRVCGGINDDKWGSVDTEIHTDSGAY

Fo mKkk ok * SRKkAKKA ok Kk ok koK ok Kk

EIPYEIDDPSFWPGVNDYAYKVWKNFGERLEFNKIKDAVARGSRST IALKRKAR I TSKKN
EIPYEIDDPSFWPGVNDYAYKVWQNFGERLEFNKIKDAVSKGSRNT IALKRKAK1SAVKN
QIPEEIDDPSFWPGVNDYARKAYNILGEKLEFNKIKSAVARGSRLTIAMKRRARVGSTPT

D FK KAKIFAAKKKIAAAK Kk - - -k dokokkkkok kk - - okok kkk - kek - k- -

EFANKSEWERTMYKAYKGLAVSYYANLSKFMS IPPMAN IEFGQARYAMQAALDSSDPLRA
DFVNKSEWERTMYKAYKGLAVSYYANLSKFMS I PPMAN IEFGQARFAMQAALDSSDPLRA

EFINIKQWERAMYRAFKGVAISYYTSLSKFMAVPPISGLDRGEGAMAVNAAIASADPLRA
* * B *** ** * ** * *** ***** :**::_:_ - *: ** * E e
LQVIL 1505
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Figure S2. Comparison of the amino acid sequences of Gag-Pol encoded by ScV-LA1-original,
ScV-LAlus4, and TdV-LAbarrl dsRNA genomes. The separation between Gag and Pol domains
is indicated (Gag <« » Pol). The H154 residue required for 5 cap-snatching is black shaded. The
stretch of variable amino acid sequence located downstream from H154 is double underlined. The
four crucial residues for cap recognition (Tyr-150, Asp-152, Tyr-452, and Tyr-538) are grey
shaded. A variable region of 44 amino acids in the N-terminal region of Pol that is likely to
separate Gag and Pol is indicated above the sequence. The highly conserved RdRp domain located
in the central third of Pol is underlined, the four consensus motifs (A-D) conserved in RNA-
dependent RNA polymerases from totiviruses are indicated above the sequence, and the conserved
amino acids for each motif are grey shaded. Methionine (M) from in-frame re-initiation codons



(AUG) in the N-terminal region of Pol are shown in bold. Asterisks (*) indicate identical amino
acids; colons (:) and single dots (.) indicate conserved and semi-conserved amino acids,
respectively.
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TdV-LAbarrl
SkV-LA1082
ScV-LAl-original 100 74 74 74 74 74 74 77 175 T4 74 T4 74 74 75 74 15 74

ScV-LA2-8F13 76 76 76 76 76 76 76 75 76
ScV-LA2-EX1125 75 76 76 76 76 76 76 76 76
ScV-LA1-EX231 75 76 76 76 76 76 76 76 76
ScV-LAlus-EX1160 75 76 76 76 76 76 76 76 76
ScV-LAlus1-EX436 . . 75 76 76 76 76 76 77 76 76
ScV-LAlus4-EX229 75 76 76 76 76 76 76 76 76
SpV-LA45 77 77 76 76 76 77 76 77 77
SkV-LAFM1183 79 79 80 79 79 79 79 79 79
SpV-LA4650 74 76 75 75 75 75 75 71 19
SpV-LA62 . . 74 76 76 76 76 76 76 77 79 [cloNmNoloRueyAue]0 N K NECN NG AN A S I
SpV-LA1143 74 76 76 76 76 76 76 76 80

SuV-LA10560 74 76 76 76 76 76 76 76 79

SpV-LA74 74 76 76 76 76 76 76 76 79

SpV-LA1939 7% 76 76 76 76 76 76 A7 79

SpV-LA28 74 76 76 76 76 77 76 {76 79 [SYANEYAEESYIENYENCYNN:YAN 00 RECI0 RN 0]
SpV-LAG6 75 75 76 76 76 76 76 T7 79 (YAEEYEEE:VEEE:VEENVEEESYANC 0NN (o0l
Spv-LA21

74 76 76 76 76 76 76 [T7 79 [SREEESCIENCYINNCY NNy IV ANNC]0 R0 RNIe]0]
Colours:

SHELELOERANNIS; Close to S. paradoxus cluster
Equally distant from both clusters (74-75% identi

Figure S3. Percentage identity matrix for canonical V-LA nucleotide sequences. Each value was
rounded to the nearest whole number.
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TdV-LAbarrl
SkV-LA1082
ScV-LAl-original
ScV-LA2-8F13
ScV-LA1-EX231
ScV-LAlus-EX1160
ScV-LA2-EX1125
ScV-LAlus1-EX436
LAlus4-EX229

95 95 95 95 95 95

SpV-LA45 95

SkV-LAFM1183 94

SpV-LA28 94 94 94 94 94 94 94

SpV-LAG6 94 95 95 95 95 95 94

SpV-LA21 94 95 94 95 95 95 94

SpV-LA1939 93 94 94 94 94 94 94

SpV-LA62 94 95 95 95 95 95 94 100 100 100 99
SpV-LA4650 94 95 95 95 95 95 94 100 100 100 99
SpV-LA74 94 95 95 95 95 95 95 100 100 100 99
SpV-LA1143 94 94 96 96 96 96 95 98 99 99 98 99 99 99 100 99
Suv-LA10560 % 9 9% 9 9% 9 95

Colours: Close to S. cerevisiae cluster
SHEIEGOUNEURE;  Close to S. paradoxus cluster

Eiualli distant from both clusters i93-95% identiii

Figure S4. Percentage identity matrix for highly-conserved RdRp-domain amino-acid sequences.
Each value was rounded to the nearest whole number except for those between ScV-LA1-EX231,
ScV-LAIusA-EX1160, ScV-LA2-EX1125, and ScV-LAlus1-EX436 of the S. cerevisiae-cluster, and
SpV-LA62-vs-SpV-LA4650 of the S. paradoxus-cluster, which initially were 100%.
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TdV-LAbarrl
SkV-LA1082
SpV-LA45 100 8 82 78 77 79 78 79 78 81 79 74 77 76 76 75 75 76

SkV-LAFM1183 85 100 87 86 85 85 83 85 82 87 84

SpV-LA62 100 94 92 94 95 95 89 92 92

SuV-LA10560 78 86 94 100 93 95 93 95 86 90 90 76 76 78 78 78 78 77
SpV-LA74 77 85 PACRRETCloR N I Oy 78 75 78 78 78 78 77
SpV-LA4650 B @B 79 85 76 76 78 78 79 79 78
SpV-LA1143 78 83 75 78 78 78 78 78 78
SpV-LA1939 79 85 76 78 79 79 79 79 78
SpV-LA66 78 82 74 73 76 76 76 76 75
SpV-LA28 81 87 78 77 79 79 79 79 78
SpV-LA21 B @6 79 84 82 86
ScV-LAl-original 74 76 75 76

ScV-LA2-8F13 77 76 75 76

ScV-LAlus4-EX229 76 79 79 78 78 78 78 79 76 79

ScV-LAlus1-EX436 76 79 79 78 78 78 78 79 76 79

ScV-LA1-EX231 75 8 79 78 78 79 78 79 76 79

ScV-LAlus-EX1160 75 80 79 78 78 79 78 79 76 79

ScV-LA2-EX1125 76 79 78 77 77 78 78

Colours:
SHEIELOIERHUNTS;  Close to S. paradoxus cluster

E ually distant from both clusters (74-85% identi

Figure S5. Percentage identity matrix for Gag amino-acid sequences of LA viruses. Each value
was rounded to the nearest whole number.



TdV-LAbarrl
ScV-LAl-original 100 57 64 64 64 64 64 68 61 64 64 64 66 66 64 68 64 57 55

SkV-LA1082 57
68 68 70 66 70 70 66 70 68 64 68
68 68 70 66 70 70 66 70 68 64 68

ScV-LA1-EX231 64

ScV-LAlus-EX1160 64
68 68 70 66 70 70 66 70 68 64 68
68 68 70 66 70 70 66 70 68 64 68

ScV-LA2-EX1125
ScV-LAlus4-EX229
68 68 70 66 70 70 66 70 68 64 68
66 70 68 68 66

ScV-LAlus1-EX436
80 86 82 68 77

ScV-LA2-8F13
82 89 84 70 75

SpV-LA74 61

SpV-LA1143 64

SpV-LA62 64 8 89 86 73 80
ii
27

SuV-LA10560 64 80 86 82 68 77
SpV-LA4650 66 CEECEECEIC R il 84 91 86 73 80
SpV-LA1939 66 CEECECEIC R ool 84 91 86 73 80
SpV-LAG6 64 80 84 [MelommmcameNl 70 77
SpV-LA21 68 70 70 70 70 70 70 86 88 89 86 91 91 KKkl 68 75
SpV-LA28 64 68 68 68 68 68 68 82 84 86 82 86 86 chgckgmliy 73 80
SpV-LA45 57 64 64 64 64 64 68 68 70 73 68 73 73 70 68 73 100 80

SkV-LAFM1183 68 68 68 68 68 66 /7 ¥5 80 77 80 80 77 75 80 80 100

Colours: Close to S. cerevisiae cluster
SHEIELOUNANNE;  Close to S. paradoxus cluster

Equally distant from both clusters (64-68% identi

Figure S6. Percentage identity matrix for the variable hydrophobic 44-amino-acid stretch of Pol
sequences. Each value was rounded to the nearest whole number, except for the S. cerevisiae-
cluster and SpV-LA4650-vs-SpV-LA1939 values that initially were 100%.
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TdV-LAbarrl
SkV-LA1082 100 68 63 63 47 53 53 58 58 53 53 53 58 53 53 53 53 53 58
Scv-LAL-original [l 68 HEOONISSENATENGZENSSINSS I A 2 S A2 22 A2 2

SpV-LA45 42 47 47 42 47 37 47 63 63 63 63 63 58
SpV-LA62 47 10079 79 79 89 84 79 74 68 63 68 68 68 68 68 68

SpV-LA4650 42 79 100 84 84 89 84 63 74 68 58 58 58 58 58 58 58
SuV-LA10560 47 79 84 [Meopuieourclcllels 68 79 74 58 63 63 63 63 63 63

SpV-LA1939 CYSENCIN-7W100 100 89 99

] 88
SpV-LA1143 58 v CEE PSO89 100 95
SpV-LA74 58 47 84 84 RIS
ii ii

SpV-LA66 37 79 63 68
SpV-LA28 79
SpV-LA21
ScV-LA2-8F13
ScV-LA1-EX231
ScV-LAlus-EX1160
ScV-LA2-EX1125
ScV-LAlus4-EX229
ScV-LAlus1-EX436
SkV-LAFM1183

37 68 68 74 74 79
47 63 58 58 58 58
68 58 63 64 58
68 58 63 63 58
68 58 63 63 58
I 68 58 63 63 58

68 58 63 63 58

58 68 58 63 63 63 58 53 53 63
Colours:

SAEIELOORINNGET  Close to S. paradoxus cluster

Eiualli distant from both clusters i53-58% identiii

Figure S7. Percentage identity matrix for the variable 19-amino-acid stretch located downstream
of H153/154 of Gag sequences. Each value was rounded to the nearest whole number, except for
the S cerevisiae-cluster that initially was 100%.
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