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

GAAAAATTTGAATAATCATATAACTCCCCATGCTTAGATTCGTTACCAAAAACTCTCAAG
GAAAAATTTTTAAATTCATATAACTCCCCATGCTAAGATTTGTTACTAAAAACTCTCAAG
KAKKKKKKK gh gk g kA kKRR KRR RRRRRA R AR KK ghhh** KhKkd hhhhhhrrARRAAR
ACAAGTCCTCCGATTTATTTTCTATTTGCTCTGACAAAGGTACTTTTGTTGCGCATAATA
ATAAATCGTCTGATCTATTCTCTATTTGTTCTGATCGCGGAACTTTTGTTGCCCATAATA
Kk kk  kk kk kkk Kkkk KAKKRKRKRKRK Khkkk | Kk ghkhkkkkhkkkhKk KkAKkKkKkKRX
GGGTGAGGACTGACTTTAAATTTGACAACTTAGTTTTTAATCGAGTCTACGGCGTGTCAC
GAGTTCGGACTGATTTCAAGTTTGACAACTTAGTATTCAACCGAGTTTATGGTGTTTCTC
K kk KkkkhkKkKkK Kk Kk kAR KRKRKRARAA A A KKKk ghKk Kk Kkhkkkk Kk Kkk *kk Kk
AAAAGTTCACCCTAGTCGGCAACCCGAAAGTCTGTTTCAATGAGGGAAGTTCGTACTTGG
AAAAATTTACGTTAGTCGGTAACCCGACAGTCTGCTTTAATGAAGGCAGTTCTTACCTAG
Khkkk  kk kk  kkkkkkk KARAKRKK Khkkkk Kkk Khkhkhkk Kk _Kkkkkk *hkk k%
AGGGTATTGCAAAGAAATATCTGACCTTGGACGGTGGCCTGGCCATTGATAACATCCTCA
AAGGTATTGCTAAAAAGTACCTAACTTTGGATGGAGGACTTGCCATTGACAATGTCCTCA
K kkkkkkhkhk gk kk _Kkk kk kk Kkkkk Kkgkhk Kk Kkhkkkkkkk K*k _*kkkkk*k
ATGAATTGAAATCAACATGTGGTATACCAGGTAATGCTGTCGCTTCTCATGCATACAACA
ATGAGTTGAGATCCACTTGCGGTATCCCAGGTAATGCTGTTGCATCTCATGCGTATAATA
Khkkk hkkk kkk Khkghkh KAAAk KAAhhhhhhhhhh* *khkghhhhhkhkhkh *% *%k *
TTACGTCTTGGAGATGGTACGATAATCACGTGGCATTACTCATGAATATGTTACGTGCGT
TTACATCCTGGCGTTGGTATGACAATCACGTGGCACTGTTGATGAACATGTTGCGTGCTT
Khkkk  kk khkk Kgkkkkk Kkk KhkKkkkkhhhkkk Kk, kK Khkkkk Khkkkk *rkkkk *
ACCATCTTCAAGTGTTATCTGAACAAGGCCAGTATTCTGCCGGTTCATACCCTATGTACC
ACCACTTACAAGTATTGACCGAACAGGGCCAATATAGCGCTGGAGATATCCCTATGTACC

Kkkk  kgkkkkk Kkk_ gk kkkkk Kkkkkk Kkkkg kk Kkky _ggakkkkkkkkkkk

ACGATGGGCATGTCAAAATTAAACTTGACACTCCTATCAGTGAGGATGATGCTCCTGACT
ATGATGGACATGTCAAAATCAAGCTACCAGTGACTATCGATGACACGGCAGGCCCAACAC

ko kkkkk kkkkkkkkkkk Kkk Kkkg Jkkkkk | kkk k, 3k Kk

CATTTAAGTGGCCGAGTGACCGGACAACAGACACTTACCCAGACTGGGCTCAGTTCTCAG
AATTCGCTTGGCCTAGTGACAGGTCTACTGATTCGTATCCTGATTGGGCACAGTTTTCTG
Jkkk |, kkkkk kkkkkk kkgkgkkgkk gk kk kkgkk kkkkkghkkhkkk kkgk
AGTCCTTCCCGTCTATTGACGTCCCATACTTAGATGTCAGGCCACTTACTGTTACCGAAG
AATCATTTCCATCAATCGACGTCCCGTACCTAGATGTTAGGCCATTGACCGTAACGGAAG
ko kk kk kk kkakk kkkkkkkk kkk khkkkkkk kkkkkk k kk kkgkk kkkk
TTAATTTTGTGTTAATGATGATGAGTAAGTGGCACCGTCGGACTAACCTTGCTATTGACT
TCAATTTCGTGCTTATGATGATGAGTAAGTGGCATAGACGTACTAACTTAGCGATAGACT
Kk kkkkk kkk kakkkkkkkhkkhkkhhhhhkhkk _kgkk Khkkkkk Kgkk kkghkkk
ATGAAGCGCCGGCGCTGGCAGACAAATTCGCCTACCGTCACGCCATTACGGTCCAGGATG
ACGAGGCACCCCAACTAGCTGATAAGTTCGCTTACCGCCATGCGCTTACTGTTCAAGACG

k kk kK Kk Jkk _kkgkk kk _kkkkk kkkkk kk kk _kkkk Kk kk _k*k *

CAGATGAATGGATTGAAGGTGATAGGACAGATGATCAGTTTAGACCACCTTCTTCTAAGG
CTGACGAGTGGATAGAAGGCGATAGAACTGATGACCAGTTCCGCCCCCCCTCGTCTAAAG
Kokk hk kkkkkgkhhkhkk Khhkkkk Khkghkhkkk kkkkk ok _kk _Kkk kk kkkkk *
TAATGATGTCGGCATTGCGTAAGTATGTTAATCATAATCGACTTTACAACCAGTTCTATA
TAATGTTATCGGCACTTCGTAAGTACGTGAACCATAACAGGCTGTACAATCAGTTTTACA
kkkkk gk hhkkkkkh Kk kkkkhhkk hk kk kkkhk Kk _Kkk kkkkk kkkkk kk *
CGGCCGCTCAACTATTAGCTCAGATTATGATGAAACCAGTACCTAACTGCGCTGAAGGGT
CTGCAGCACAACTGTTAGCTCAAATTATGATGAAACCTGTCCCTAACTGCGCTGAGGGCT
ko okk kkgkkkkk kkkkkkkk khkkkkhhhkhkhhhhkghk Khhhhkhkkhhhhhkhkkh K% *
ATGCATGGTTGATGCACGATGCTCTGGTCAACTTGCCGAAGTTCGGGTCCGTTAGAGGGC
ACGCTTGGCTGATGCATGACGCATTGGTCAATATACCAAAATTTGGGTCTATTCGAGGAA
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K kkgkkk Kkkkkkk Kkk Kkkg Kkkkkkk gk Kkk _Kkk_Kkk kkkkk Kk _kkkk

GTTACCCGTTCTTACTTGCAGGTGACGCTGCCCTGATTCAGGCAACAGCACTTGAAGACT
GGTACCCCTTTTTGTTATCAGGTGATGCAGCGTTGATTCAGGCTACAGCCCTAGAAGACT
Kk kkkkk kk kk, kg kkkkkkk kkghkk  kkkkkkkkkkghkhkkkk kkgkkkkkkk
GGTCAGCAATTATGGCTAAGCCAGAACTGATTTTTACCTACGCTATGCAGGTTGCTGTCG
GGTCTGCTATCATGGCGAAACCCGAGCTGGTGTTCACTTACGCGATGCAGGTGTCAGTAG
khkkkghkghk kkkkk kk Khhk _kk hkk Kk kk kk kkkkk kkkkkhkk  Kkgkk *
CGTTGAACACTGGCTTATACTTACGGAGGGTCAAGAAAACTGGTTTCGGTACCACTGTTG
CGTTAAACACCGGACTATACTTACGTCGCGTTAAGAAAACAGGCTTCGGCACAACTATAG
kkkk  hkkhkk kk_ kkkkkkhhkk Kk kk kkkhhkhkkgkhk khkkkk kk Kkkk _kgk
ACGATAGTTATGAAGACGGCGCATTTCTACAACCTGAGACCTTCGTACAAGCTGCGATAG
ATGACAGCTATGAAGATGGAGCGTTTTTGCAACCGGAGACGTTCGTTCAGGCCGCACTAG
Kk kk kk kkkkkkkk kk Kkk _kkk Kk _kkkkk hhkkk Khhkkkgkhk _kk Kkk_ _kk*
CTTGCTGCACTGGCCAAGATGCACCGCTTAACGGTATGTCTGATGTGTACGTGACATACC
CATGTTGTACCGGACAAGATGCGCCCCTAAATGGGATGTCAGATGTGTATGTCACTTATC
kokk kk kk kk _kkkkkkkk kk hkgkk kk kkkkkgkkkkhkkkk kk kkgkk *
CAGATCTCCTTGAGTTCGATACTATAACACGTGTCCCTGTTACGGTACTAGAACCTGAAG
CAGATCTTCTAGAATTTGATGCTGTTACACAAGTACCCATCACGGTCATTGAGCCCGCTG
kkkkkkkh hhkgkk kk kkk _kk kgkkkk gkk kk Kk Kkkkkk_  Kakk Kkk Kk g%
GCTATAATATACAGGATGGCGCCTTGGAAGTGACAGGTGTTCCGATTGCCTGCTCGCCTT
GCTATAACATTGTTGATGATCATTTAGTGGTTGTGGGTGTACCTGTGGCATGTTCACCAT

Kkkkkkk Kkhkg g kkkk_ _ kk kg kk | kkkkkgkk Kk Kkk_Kkk kk _Kkkgk

ACATGATTTTCCCTGTCGCAGCTTTCGATGAAGCTAACCCCTATTCTGGTAGTTTTGTTA
ACATGATATTTCCAGTAGCTGCGTTTGATACTGCAAATCCTTACTGTGGGAATTTTGTCA

khkkhkkkhkkkhkokk dhkgkk *khkgkk k*k *k%k skhkegkk *k kk k kkk Kk _K*kkkkk X

TTAAGCCTGCGCTGAAATACCTACGCAAAGGTGCTCTGTATGCCAAACTAGAGGCCTGGA
TTAAGGCTGCTAACAAGTATCTCCGTAAGGGTGCCGTGTATGATAAACTCGAAGCATGGA
khkkkk Khhkkk 3 kk _kk Kkk _kk kk _kkkkk  kkkkkk_ kkkkk _kk Kkk_ kkkk
AACTGGCCTGGGCTATGAGGATTGCAGGATACGACACTGAATTTAAAGCTTGTGGCAACA
AGTTGGCCTGGGCACTGAGGGTAGCCGGGTATGACACTCACTTCAAAGTGTATGGCGATA

K, kkkkkkkkkkg kkkkk _Kkgkk Kkk _Kkk kkkkkk Kk _Kkk kkkk Kk _kkkk _* *

CGCATGGTTTATCCAAATTTTATGCTGATAATAGCGATAGTTGGACACACATACCGGAAT
CACACGGCTTAACTAAGTTCTATGCTGACAACGGTGACACATGGACACACATACCTGAAT
* k% kk kkkek kk kk khkkkkkhkk kk ok kk Kk shkhkkkkhkhkkhkhkhkkkk kkkk
TCGTTAGTGATGAAGAAGTTACGGAAGTGTATGTAACTAATATTGAACGTAGAGCCAGAC
TTGTCACTGACGGTGACGTGATGGAAGTATTCGTTACTGCCATCGAACGCAGAGCTAGAC
* kk ok kkk ok skk K*k Kk kkkkkk kg Khkgkkk | kk kkkkk kkkkk kkkk
ACTTTGTTGAGCTACCAAGACTAAATTCTCCAGCCTTTTTTAAACCAGTAGAGGTAAGCA
ATTTCGTTGAACTACCTAGACTGAATTCACCAGCATTCTTCAGATCTGTAGAAGTCAGCA
* kk khkkkk hhkkhkkokhkhkhkk Khkhkhkkghkhkkhkk Kk kk ok ok kekkkkk Kkk kkkk
CCGCAATTTACGATACTTACGTACAGGCAGGCACATTCTCTGTCTACCATGCAAGCAGGA
CCACTATATATGATACTCATGTGCAGGCTGGTGCGCATGCGGTGTATCATGCTAGTCGAA
*k kekkokk hhkkkkk Kk kk Kdhkkkkokk Kk g * kk kk kkkkkgkk Kk K
TTAATTTGGATTACGTCAAGCCTGTATCTGCAGGCATACAAGTCATTAACGCTGGTGAAC
TCAATCTTGATTATGTTAAGCCTGTTTCGACCGGCATTCAGGTGATCAATGCGGGCGAAC
* kkk Kk khkkkk kk khkkkhkkkkokk ok Kkhkkkkokk Kkk kk kk *kk k% kkkk
Frameshifting region
TAAGGAATTACTGGGGTAGTGTACGCCGTACGCAGCAGGGTTTAGGAGTGGTAGGTCTTA
TTAAGAACTACTGGGGTAGTGTGCGTCGTACTCAGCAGGGTTTAGGAGTGGTAGGTCTTA
kek hhkkh hhkkhkhkhhkhhhhhhk d%k *hhkhk dhkhhkhhhhhhhhhhhhhhhdrhrhhhhx
CGATGCCAGCCGTAATGCCTACCGGAGAACGTACAGCTGGCACTGCCCACGAAGACTTGA
CGATGCCAGCTGTAATGCCTACCGGAGAACCTACAGCTGGCGCTGCCCACGAAGAGTTGA
khkhkkhhhhhdk dhkhhhhhhhhhhhhdhhhdd *hhhhhdhhdhdx dhdhdhhhrdxdx *xd%x
TCGAACAGACGGAAAATGTTTCAGTCGAGTAAACATAATAGAACCATCCCATGGGCCTCG
TAGAACAGGCGGACAATGTTTTAGTAGAGTAAACGTAATCGAACCCTCACACGGACCCCG
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K kkkkkk Kkkk khkkhkk kkk khkkhhkhk khkk _kkkkk _kk _k*k kk _k*k k%

TCCGATGAGATACATATTGAACGAGCCAAATACATACCCCGCATGGATAAGGTTCAGAAA
CCCTACAAGGTACATACTGCAGGAACCAGGTACGTACCCTGCGTGGATTAGATTCAGGAA

Kk ok kk kkkkkk Kk Kk kk kkk,  Kkkk _Kkkkkk Kkk Khkkhkkghk _Kkkkkk Kk*
TAGAGTACAGGCGGTATCTAGACAGAGGGCAACACATTTCTTATTTGATATAGTACCGGC
CAGAGTACAAGCTGTATCGCGTCAGAAAGCCACTCACTTCTTGTTTGACATCGTACCTGC

Khkkhkhkkkk kk Khkkk _Kgkhkhkhkk kk _Kkkgkhk Khkhkkk Khkhkkk Kk _Kkkkkk k%
CAGCAAAATTGCGGACTATACTACTTCACAAACGGCTACTTTTGCATACAGGTCGCACAC
CGCAGTAATTAGTGATTTTACTACGTCTGACACGTCTTCGTTTGCATACAAATCGCACAC

* skkkk | kk kgkkkkkk Kkkg K _Kkkk kkgk kkkkkkkkkk KAk kkkKkk

GTATGCATGCACGGTAACGGCACTACGCTTTGGAGATGACTACGGCTTGTATGTCCAGGT
CTACGCTGTAAATGTAACAGCATTGAGGTTCAGTGACACTTATGCCTTGTACGTACAGAC

kK kkg K, kkkkk _kkk k_ _k kk _kgkk

AGAGGCTAACATGACATTGTTAAGTCCGGCTGCACGGCGACAAGCTTCTGCTACGTACTC
TGATACCAACATGACAATTTTAAGCCCAGCGGCGCGTCGCCAGGCTTCTGCGACGTACTC
skKk Kk KkkkKkRRAK gk Kkkkk Kk kk kk _Kkk Kk _Kkk KAKKRAEAE KkkhhhkK
TCAGGTTGAGGGGTTCTGTTTTAACACACCTACGGTCATGGACACGCTAGCTAACATCTT
ACAGGTGGCAGGGTTTTGTTATAACACACCTACCGTTATGGATTCGCTAGCGAATATCTT
skKkKkkk K kKKK k KkkKkghkhkhkARRRRRRAE kK Khkkkk ghhkhkrkkkk k% Khkk*
GGATGTTGACCGCAATATTAGACCAAAGCACTTTAAAGGTCTGCGTACTTATGAGAGGTC
GGACGTAGACCGCAATATACGACCCAAACACTTCAAGGGTTTACGGCTATACACAAGGTC

Kkk kkgkkkkkkkkkkkg khkk kk _kkkkk kk _kkk Kk _k*k _ gk*

*k ok kkkkkk kk Kkkk

kkkkk

TAAGGTCACAGCACAACACCACACTCACTTGCGGCCTGATGAAGTACTGGAAGCAGCGGC
TAAGGTCACTGCTCAACATCATACTCACTTGCGGCCAGACGAGCTAGTGGAAGCGGCCGC
KhkhkhkhA R K ghk ghhhhk *k KAAKAAAAhhhhhhhghh *k, k% kkkhhkk *%k *%
ACGTGTATCGCCTAGGCGAAAGTACTACTTATTATGCGTCGTAGAGCTATTAGCGGCATG
AAAGGTCTCGCCTAGACGTAAATACTACTTAATGTGTGTAGTTGAGCTGCTCGCGAACTT

* Kk kkkkkkhk Khkghkk Khkkkkkhkk gk Kk kk _Kkkghkkkk ok _kkk__ _*

CGAGGTTAACATTGAAGCAGCAGTAGCTACAATAATGACGTACGTACTCACTTTGGACGA
ACAAGTAGATCTTGAAGCAGCAGTAGCTACTATTCTCGCATATGTCCTGACACTAAGTGA

K kkg ok kkkkkkkkkkkkkkkkkkkgkkg K Kk _Kkk kk _Kkk Kkkgy * *%

AAAGTTCATACCTTTGTTTCTAGACTCACGGACAATATGGCAGGGTAGTAAAGGACCTGA
AAAATTTGTACCAATTTTCTTGGATTCTAGAGCAATATGGGTCGGTGAGCCTGGGCCTGA

kkk kk  _ kkkkggk kk Kk _kk kkg Kk kkkkkkkk 3 kkk

AGAACTAACAGCCAGACTCAAGAAGGCGAGCGGGCAGATTAAAAGTGTTCATACAGCTGA
TGCTCTGACTGCACGTCTCAAGGCCAGTAGTGGGCAGATCAAGAGCATACACACGGCTGA

sk, ekk khkekk kekkkkkk

shk  kkkkk

Kk kkkkkkkk kk _kk _kgkk Kk _Kkkkkk

CTATGAGCCACTGACGGAACTGTTTGAATTGGCTGTGCTCATGAACAGAGGCGTCGGGCA
TTACGAACCACTCACTGAACTATTCGAGTTAGCAGTATTGATGAACCGAGGTGTTGGCCA

Kk kk kkkkk kk kkkkk _Kkk Kk kk _kkgkk_ Kk Kkhkkkkk Kkkkk Kk KkKk k%
TGTATCCTGGAAGACTGAAAGAGAACACAGAGAGAATCCGGATGTAGCAAACGTTAATCA
TGTCTCTTGGCAAGCTGAAAAGGATCATCGCTTGAATCCCGACGTGGCTGTAGTTGATCA

Kkk kk kkk Kk kkkkkk  _kkgkk Kk gkkkkkk kk kk _kk

ACAAGCACTCTACGCGTGCGTACGTGACATGTTCGAGGGGGCCAAGCAGACTTATGATTA
AGCACGGCTATATTCGTGTGTGCGCGACATGTTCGAAGGATCAAAGCAGACGTATAAATA

Kk _kk _kk kkkk kk _kk kkkkkkkkkkk _kk_ ok _kkkkkkkk kkk Kkgkk

TCCTTACATGACATGGGATGACTATACGTCAAGTCGGTGGGAATGGGTGCCTGGAGGAAG
TCCCTTTATGACGTGGGATGACTACACTGCAAACAGATGGGAGTGGGTTCCAGGTGGCAG

Kkk kg kkkkk kkkkkkkkkkk kk  kkk_ Kk _kkkkk _kkkkk kkgkkghkk k*

L KRRk kkkk

TGTTCATTCTCAGTACTCCGAGGATGATGAATATATATTTCCAGGACAATATACTAGGAA
TGTCCACTCTCAATACGAAGAAGACAACGATTATATCTATCCTGGTCAGTATACTAGGAA
Khkk kk kkkkk _Kkkk | KkKk kk ok kkgkkkkk Kygkkkghkkghk KhkhkhkAkAAKRAKK
CAAGTTTATTACAGTCAACAAAATGCCTAAGCATAAGATCGCGCGTATGATAGCATCTAC
CAAGTTCATAACTGTTAACAAAATGCCCAAACACAAAATATCTAGAATGATAGCATCACC

Kkkkkk kkgkkgkk kkkkkkkkkkk kk _kk kk _kk_ Kk _kgkkkkkkkkkkkg ok
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GCCTGAAGTTAGGGCATGGACCTCAACGAAGTATGAATGGGGTAAACAAAGAGCTATATA 3240
GCCTGAGGTACGAGCTTGGACGTCGACGAAGTACGAATGGGGCAAGCAACGTGCTATCTA 3240
kkkkkk hhkg Kk Khhkgkkkkkh khk hhkkhhhkhkk Khhhkhkkkhk kk hkk _kgkkkkk k%
TGGCACAGACCTACGGAGCACACTTATCACTAACTTCGCTATGTTCAGATGTGAAGATGT 3300
CGGGACGGATCTACGAAGTACACTGATAACTAACTTTGCAATGTTCAGGTGCGAGGATGT 3300
kk kk kk kkkkk _kk kkkkhk kk Khhkhkhkhkkk hkghkkkkhkkk Kkk kk kkkkk
GTTAACACATAAATTTCCTGTAGGTGATCAAGCTGAAGCTGCGAAGGTCCACAAACGTGT 3360
TCTCACTCACAAGTTCCCAGTAGGCGACCAGGCAGAGGCAGCAAAGGTGCACAAACGGGT 3360
Kk kkgkk kk kk kkgkkkkk kk kk _kkgkk kkgkk Kkkkkk hkkkkhkkk Kkk
CAACATGATGCTAGACGGTGCATCGAGTTTCTGTTTTGATTACGACGACTTTAATTCCCA 3420
GAACATGATGCTGGACGGTGCCTCTAGTTTCTGCTTCGATTATGATGACTTCAATTCTCA 3420
kkkkkkhhhhkhk hhkhhkhhkh Khk khkkhhhkk **k hkkkk *%k kkkkk kkkkk K%
GCATTCAATAAGCAGCATGTACACAGTACTATGTGCTTTCAGAGACGCTTTCACACGTAA 3480
GCATTCAATAGCTAGTATGTATACGGTTTTGTGCGCTTTCAGGGACACATTTAGTCGCAA 3480
khkkkkkhhhk | kk kkkkk kk_ Kkkg Kk _kk Khhkkkkkkk _kkk _Khakk *k gkk k%
TATGTCCATTGAACAACGCGAGGCTATGGATTGGGTATGTGAGTCAGTCAAGCACATGTG 3540
CATGTCTGATGAACAAGCAGAGGCGATGAACTGGGTGTGTGAGTCCGTCAGACACATGTG 3540

*khkkkk skkkkkhkhk JEREAk KR khkk k kkhkkk Khhkkhkhkhkhkk Kdhkkkhk | khkkkhkhkkk

GGTTTTAGATCCGGATACTAAGACTTGGTACCAATTGAAGGGCACCTTGTTATCAGGATG 3600
GGTACTAGATCCTGATACCAAGGAGTGGTACAGACTACAAGGTACATTACTGTCAGGATG 3600
kkkg kkkkkkk kkkkk kkk | kkkkkk ok Kk k_kk kk _kk_ Kk _kkkkkkkk

GCGACTCACAACATTTATGAACACAGTGTTAAATTGGGCATACAAGAAGCTGGCTGGGGT 3660
GCGGTTAACCACATTTATGAACACTGTGCTAAACTGGGCGTATATGAAATTAGCTGGCGT 3660
kkk | ok kk kkkkkkkkkkkkkkghkk hkkk kkkkk kk kgkkk, Kk _kkkkk k*

ATTTGATTTAGATGACGTCCAAGATTCAGTACATAACGGCGATGATGTCATGATTAGTTT 3720
ATTTGATCTGGATGACGTTCAAGACTCGGTACACAACGGTGATGATGTTATGATTAGTCT 3720
hkkkkkk Kk hkkhkkkk hhkkkk hk hkkkk hkkkk hkkhkkkk hkkkkkkk*k *

AAACAGAGTCAGTACAGCCGTTAGAATAATGGACGCGATGCATAGAATCAATGCTAGGGC 3780
CAACCGCGTGAGCACAGCAGTAAGAATAATGGACGCTATGCACCGGATAAATGCGCGAGC 3780
Lkkk ok kk kk kkkkk kkgkkkkkkkkkkkkkk kkkkk Kk _kk _kkkkk Kk _k*

CCAGCCGGCTAAGTGTAACCTGTTCTCTATAAGCGAATTCTTACGCGTAGAGCATGGGAT 3840
ACAGCCGGCGAAGTGTAACTTGTTTTCGATAAGTGAATTTCTGAGGGTAGAACACGGTAT 3840
Lkkkkkkkk kkkkkkkkk kkkk kk kkkkk kkkkk Kk Kk kkkkk _k*k k*k k*

GAGCGGAGGTGACGGCTTAGGAGCTCAGTACTTAAGTCGGTCATGCGCCACACTGGTTCA 3900
GAGCGGAGGCGATGGTCTTGGGGCTCAGTACTTAAGTAGGTCTTGTGCTACTCTTGTACA 3900
kkkkkkhkk kk kk  kskk kkkkkkkkkkkkkkk kkkkgkk kk kkgkk kkgkk

CAGCCGTATAGAGTCGAACGAGCCACTATCTGTTGTCCGGGTTATGGAAGCAGACAAAAC 3960
CAGTAGGATTGAGTCTAACGAACCACTGTCAGTAGTACGAGTTATGGAAGCAGACCAGGC 3960

Kkk Kk kkgkkkkk kkkkk kkkkk kkgkkgkk kk KkkkkkkkAkkARkkEk Kk _ K

GCGGCTACGGGACTTGGCTAACAGGACCAACATTAAAGCATCAGTAACAGAAATAGAAGA 4020
TAGATTGCGCGACCTGGCAAACAGAACGCGGGTACAATCTGCGGTAACAGCGATAAAAGA 4020

Kk, ok kk kkk kkkkgkkkkk kk Jkg kk kg ok _kkkkkkk_ _kkk _ kkkk

GCAACTTGATCGTAGAGTCACTTCGATATTCAAAGTGGATAGAGAAGTAGTCAAAGCGAT 4080
ACAACTCGACAAACGTGTCACTAAGATATTCGGAGTTGGTGATGACGTTGTGCGCGACAT 4080

JERREkR kK

sk akkkkkky kkkkkkk_ _kkk Kk _k__gkk _kkgkk *, k%

TTCTACAGCTCACAGAGTCTGCGGCGGTATATCAACCGACCCGTGGGCACCAGTTACTAC 4140
ACACACAGCTCACAGGGTGTGTGGCGGTATCTCGACTGATACCTGGGCACCGGTTGAAAC 4140

s . KhEkkkkkkkkk kk kk khkkkkkkk kk kk kk ok khkkkkkhkk Kkhkk e kK

Encapsidation signal
AAAAATAAAGACAGACAACGAAGCATACGAAATACCATACGAAATAGATGATCCATCATT 4200
TAAGATAATAACAGACAATGAAGCATATGAAATACCATACGAAATAGATGATCCATCATT 4200
skhk kkkkg hhkkhkkhkhkk hhkkhkhhhkk khkkhkhkhhkhhkhkhkhkhhkhhkhkhhkhhkhkhkhkhkhkhkhkhhkhk
TTGGCCAGGGGTAAACGATTATGCTTATAAAGTCTGGCAGAATTTCGGCGAAAGGCTGGA 4260
TTGGCCAGGGGTAAATGATTATGCTTATAAAGTCTGGAAAAATTTCGGAGAACGACTCGA 4260

khkhkkhhkhhkhhhhhdhd dhdhhhhhdhhhhhhdhdhddhd % *ddkhdkhdhd **k % *% %%



L-A-lus
L-A

L-A-lus
L-A

L-A-lus
L-A

L-A-lus
L-A

L-A-lus
L-A

L-A-lus
L-A

GTTTAACAAGATTAAAGACGCTGTTTCAAAGGGCAGCAGAAACACGATAGCCTTGAAACG
ATTTAATAAGATTAAAGATGCCGTAGCTAGAGGGAGTAGGAGCACTATAGCTCTGAAACG
JkKkkkk KkkKkKkKRRKRAKARK Kk Kkkg Kgk,  kk Kk Kk Kk _Kkk kkkkk  Kkkkkk*
TAAGGCGAAGATTTCTGCAGTCAAGAACGACTTCGTCAATAAATCTGAATGGGAGAGAAC
TAAGGCTAGGATAACATCTAAGAAGAATGAATTCGCTAACAAGTCGGAATGGGAAAGGAC

Kkkkkk Kk kkkggkg kg, 3 kkkkk kk _kkkk  kk kk _kk kkkkkkkk _kk k%

TATGTACAAAGCTTACAAAGGTTTAGCAGTATCTTATTATGCTAACTTGAGCAAATTCAT
AATGTACAAAGCCTATAAGGGTTTGGCAGTCTCATACTATGCTAACCTGAGCAAATTCAT
sRKKKKKRKRKRKRKRK Kk hk _Khhhh KAKkhk Kk ghk KhhhkhrArA*k* Ahkhhhhhhhhh*
GAGCATACCACCCATGGCAAACATAGAATTCGGACAAGCTAGATTTGCGATGCAGGCGGC
GAGTATACCACCAATGGCGAACATTGAATTTGGGCAGGCTAGATATGCTATGCAAGCAGC
Khkk KKK KKRKRKK Khkhkk Khrrkhkghhhhh Kk Kk *rAkkhkhkkghhk *hhhk *k k%
CTTAGATAGTTCCGATCCTTTAAGAGCACTACAAATATTCTTATGAAGTGCTCGAACGAT
CCTTGATAGTTCTGATCCACTCCGGGCATTACAGGTCATACTGT-AATTGCCAAAAAGAT

K o kgkkkkkkkk kkkkkg Kk Kk _kkk kkkk Kk gk, Kk Kk kk kkk _ _kk _kk*

GAGGGTTTTTACCCATATGC 4580 Termination
AATGGGAATTACCCATATGC 4579

Lk kk gakkkkkkkkkKk kK

4320
4320

4380
4380

4440
4440

4500
4500

4560
4559



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

identical)
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L-A-lus
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L-A-lus
L-A

L-A-lus
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L-A-lus
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L-A
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L-A

L-A-lus
L-A

L-A-lus
L-A

L-A-lus
L-A

L-A-lus
L-A

L-A-lus
L-A

L-A-lus
L-A

L-A-lus
L-A

L-A-lus
L-A

Gag Pol

MLRFVTKNSQDKSSDLFSICSDKGTFVAHNRVRTDFKFDNLVFNRVYGVSQKFTLVGNPK 60
MLRFVTKNSQDKSSDLFSICSDRGTFVAHNRVRTDFKFDNLVFNRVYGVSQKFTLVGNPT 60

dhkkhkkhhkhhhhhhhhhhhhhhhghdhhhhhhhhhrhhhdrdrdhhdrdrhhrdrdrhts

VCFNEGSSYLEGIAKKYLTLDGGLAIDNILNELKSTCGIPGNAVASHAYNITSWRWYDNH 120
VCFNEGSSYLEGIAKKYLTLDGGLAIDNVLNELRSTCGIPGNAVASHAYNITSWRWYDNH 120

EEEEE R TR R R R R R R RS SRR EEEEEEEEEE R EEEEEEEEEEEEEEEEEEES]

VALLMNMLRAYHLQVLSEQGQYSAGSYPMYHDGHVKIKLDTPISEDDAPDSFKWPSDRTT 180
VALLMNMLRAYHLQVLTEQGQYSAGDIPMYHDGHVKIKLPVTIDDTAGPTQFAWPSDRS

dhkkhkkhkhkhhhhhhhhhghhhhdhhd | *hkhkhdAdxdhr*k * e * * frkrkkk ok

DTYPDWAQFSESFPSIDVPYLDVRPLTVTEVNFVLMMMSKWHRRTNLAIDYEAPALADKF 240
DSYPDWAQFSESFPSIDVPYLDVRPLTVTEVNFVLMMMSKWHRRTNLAIDYEAPQLADKF 240

keokkhkhhhhhhhhhhhhhhhhhhhdhhhhhhdhhhhhhdhhhhhhdhdrdrrddx *dkxx%k

AYRHAITVQDADEWIEGDRTDDQFRPPSSKVMMSALRKYVNHNRLYNQFYTAAQLLAQIM 300
AYRHALTVQDADEWIEGDRTDDQFRPPSSKVMLSALRKYVNHNRLYNQFYTAAQLLAQIM 300

EEEEE R R R R R e EEEEEEEE R NESEREEREREEEEEEEEEEEEEEEEES]

MKPVPNCAEGYAWLMHDALVNLPKFGSVRGRYPFLLAGDAALIQATALEDWSAIMAKPEL 360
MKPVPNCAEGYAWLMHDALVNIPKFGSIRGRYPFLLSGDAALIQATALEDWSAIMAKPEL 360

dhkkhkkhhhhhhhhhhhhdhhhghhdhdhhohhhdhhhhhohdhhhdhhdhdrhrhdrdrdrrsk

IFTYAMQVAVALNTGLYLRRVKKTGFGTTVDDSYEDGAFLQPETFVQAAIACCTGQDAPL 420
VFTYAMQVSVALNTGLYLRRVKKTGFGTTIDDSYEDGAFLQPETFVQAALACCTGQDAPL 420

shkkkkhkkohhhhhhhhhhhhhhhhhhdhohhhhdhhhhhhdhdrdhhhghrhrrdrhrd

NGMSDVYVTYPDLLEFDTITRVPVTVLEPEGYNIQDGALEVTGVPIACSPYMIFPVAAFD 480
NGMSDVYVTYPDLLEFDAVTQVPITVIEPAGYNIVDDHLVVVGVPVACSPYMIFPVAAFD 480

Khkkhkkhkkhkhhhhhgahghhghhghh *hkk *_ *k Kk _KhkghhkkhhkkAkkAkh kK

EANPYSGSFVIKPALKYLRKGALYAKLEAWKLAWAMRIAGYDTEFKACGNTHGLSKFYAD 540
TANPYCGNFVIKAANKYLRKGAVYDKLEAWKLAWALRVAGYDTHFKVYGDTHGLTKFYAD 540

Kohkk Kk kkkk Kk kkkkkkkgk Khkkkkkkkkghkghhkhkk _kk_ kgkkkkghkkhkkk

NSDSWTHIPEFVSDEEVTEVYVTNIERRARHFVELPRLNSPAFFKPVEVSTAIYDTYVQA 600
NGDTWTHIPEFVTDGDVMEVFVTAIERRARHFVELPRLNSPAFFRSVEVSTTIYDTHVQA 600

Kk ohokkhkhkhkhkhkk ok sk khkgkhkk hhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkg khkkhkkghkkhkkghkk

GTFSVYHASRINLDYVKPVSAGIQVINAGELRNYWGSVRRTQQGFRSGRSYDASRNAYRR 660
GAHAVYHASRINLDYVKPVSTGIQVINAGELKNYWGSVRRTQQGFRSGRSYDASCNAYRR 660

ke okkhkkhkhhkkhkhkhkhkhhkhhghhhhhhhhhhohhhhhhdhhhhhhhhhhhhhdd *hkxx%k

TYSWHCPRRLDRTDGKCFSRVNIIEPSHGPRPMRYILNEPNTYPAWIRFRNRVQAVSRQR 720
TYSWRCPRRVDRTGGQCFSRVNVIEPSHGPRPTRYILQEPGTYPAWIRFRNRVQAVSRQK 720

dhkkkghhkhhghhh Fokhhhhhohhhhhhhhd dhdhghd *hhkhdrdhdhhdrdrhhk,

ATHFLFDIVPASKIADYTTSQTATFAYRSHTYACTVTALRFGDDYGLYVQVEANMTLLSP 780
ATHFLFDIVPAAVISDFTTSDTSSFAYKSHTYAVNVTALRFSDTYALYVQTDTNMT ILS"‘?‘B‘ﬂ'

Kkkkkkkhkhhs Kok gkkkgkgogkhhghhhhk _kkkkkk Kk k_Kkkkk gaifkkghkK

AARRQASATYSQVEGFCFNTPTVMDTLANILDVDRNIRPKHFKGLRTYERSKVTAQHHTH 840
AARRQASATYSQVAGFCYNTPTVMDSLANILDVDRNIRPKHFKGLRLYTRSKVTAQHHTH 840

dhkkhkkhhkhhkhhddh Fhkkohdhdhhhghhhhhdhhhdhhdhhrdhrdd & dhxhdhdrhrrsk

LRPDEVLEAAARVSPRRKYYLLCVVELLAACEVNIEAAVATIMTYVLTLDEKFIPLFLDS 900
LRPDELVEAAAKVSPRRKYYLMCVVELLANLQVDLEAAVATILAYVLTLSEKFVPIFLDS 900

dhkkkkgohhkhkghhhhhhhkhkshkhhhhxh shsekkkkkhkhgshhhhh K*hkkokghhhk

RTIWQGSKGPEELTARLKKASGQIKSVHTADYEPLTELFELAVLMNRGVGHVSWKTEREH 960
RAIWVGEPGPDALTARLKASSGQIKSIHTADYEPLTELFELAVLMNRGVGHVSWQAEKDH 960

kekk k| kkg hhkhkhkkhkk shkkhkkkkohkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkkg gk gk

RENPDVANVNQQALYACVRDMFEGAKQTYDYPYMTWDDYTSSRWEWVPGGSVHSQYSEDD 1020
RLNPDVAVVDQARLYSCVRDMFEGSKQTYKYPFMTWDDYTANRWEWVPGGSVHSQYEEDN 1020

Kk kkkkk kgk  KkghkkAkkhkghhkhk Kkgkkhkkhhkkg KAk kARKARKARKK  kk g

EYIFPGQYTRNKFITVNKMPKHKIARMIASTPEVRAWTISTKYEWGRORATYGTDLRSTLT ]1080
DYIYPGQYTRNKFITVNKMPKHKISRMIASPPEVRAWTSTKYEWGKQRAIYGTDLRSTLI 1080

shkghkkhkkhkhhhhhhhhhhhhhhhghhhdfhk Fdhhhhhhdhhdrdrdhhdrdrhrrdrdrd

TNFAMFRCEDVLTHKFPVGDQAEAAKVHKRVNMMLDGASSFCFDYDDFNSQHSISSMYTV |1140
TNFAMFRCEDVLTHKFPVGDQAEAAKVHKRVNMMLDGASSFCFDYDDFNSQHSIASMYTV |1140

EEEEE R R R R R R R R R R EEEER R R R R R R R R R

LCAFRDAFTRNMSIEQREAMDWVCESVKHMWVLDPDTKTWYQLKGTLLSGWRLTTFMNTV |120(
LCAFRDTFSRNMSDEQAEAMNWVCESVRHMWVLDPDTKEWYRLOGTLLSGWRLTTFMNTV |120(
KhhkhkhkK gk ghhhk hk KK ghA KA Ak ghhhhAARRRR Kk gk g hh kR AR RRRR AR A A KK
C
LNWAYKKLAGVFDLDDVQDSVHNGDDVMISLNRVSTAVRIMDAMHRINARAQPAKCNLEFS |126(

LNWAYMKLAGVFDLDDVQDSVHNGDDVMISLNRVSTAVRIMDAMHRINARAQPAKCNLFS |126(
B R R

ISEFLRVEHGMSGGDGLGAQYLSRSCATLVHSRIESNEPLSVVRVMEADKTRLRDLANRT |1320
ISEFLRVEHGMSGGDGLGAQYLSRSCATLVHSRIESNEPLSVVRVMEADQARLRDLANRT |1320

EEEEE R EEE TR R e SRR EEEEEEEEEEREEEEREEEEEEEENEEEEEE S

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

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

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



L-A-1lus NIKASVTEIEEQLDRRVTSIFKVDREVVKAISTAHRVCGGISTDPWAPVTTKIKTDNEAY 1380

L-A RVQSAVTAIKEQLDKRVTKIFGVGDDVVRDIHTAHRVCGGISTDTWAPVETKIITDNEAY 1380
Ltssskk Kgkkkkgkkk Kk Kk, ghkky Kk KkkkkKkKkKkKkKKK KKKk Kkk KkkkkK
L-A-1lus EIPYEIDDPSFWPGVNDYAYKVWONFGERLEFNKIKDAVSKGSRNTIALKRKAKISAVKN 1440
L-A EIPYEIDDPSFWPGVNDYAYKVWKNFGERLEFNKIKDAVARGSRSTIALKRKARITSKKN 1440
KKK K KRR KKK KKK IR K gk hh Kk hh kAR ARk kg gk kK Fhkhkhkkhkhkhghgy *%
L-A-1lus DFVNKSEWERTMYKAYKGLAVSYYANLSKFMSIPPMANIEFGQARFAMOQAALDSSDPLRA 1500
L-A EFANKSEWERTMYKAYKGLAVSYYANLSKFMSIPPMANIEFGQARYAMQAALDSSDPLRA 1500
PR R R X R R R )
L-A-lus LOIFL 1505
L-A LOVIL 1505

*kg ok

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.
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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.
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FIG S3 Different amounts of L-A or L-A-lus in yeast strains. Strains 1089, 1064 or 2404
are isogenic for nuclear markers (a karl-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
Kk kk kk kkkkk  kk kkkkk kkk ok, kk kkkkkkkk kk kk _kk Kkk k*k %
L-A-lus GACGGTGGCCTGGCCATTGATAACATCCTCAATGAATTGAAATCAACATGTGGTATACCA 120
L-A-2 GATGGTGGTTTGGCCATAGACAACATATTGAACGAGTTGAAGTCTACTTGTGGCATTCCT 120
L-A GATGGAGGACTTGCCATTGACAATGTCCTCAATGAGTTGAGATCCACTTGCGGTATCCCA 120
Kk kkgkk Kk kkkkkgkk kk Lk, Kk kk kk _kkkk,  kk kkgkk *k k% kkg
L-A-lus GGTAATGCTGTCGCTTCTCATGCATACAACATTACGTCTTGGAGATGGTACGATAATCAC 180
L-A-2 GGTAACGCTGTTACCTCACATGCTTACAACATTACTTCGTGGAGATGGTATGATAATCAC 180
L-A GGTAATGCTGTTGCGTCTCATGCGTATAATATTACATCCTGGCGTTGGTATGACAATCAC 180
Kkkkk kkkkk ok kkgkkkkk kk Kkk kkkkk kk Kkkk kokkkkx *k kkkkkk
L-A-lus GTGGCATTACTCATGAATATGTTACGTGCGTACCATCTTCAAGTGTTATCTGAACAAGGC 240
L-A-2 GTAGCATTACTTATGAATATGCTTCGCGCTTACCACTTGCAAGTGTTGTCAGAACAGGGA 240
L-A GTGGCACTGTTGATGAACATGTTGCGTGCTTACCACTTACAAGTATTGACCGAACAGGGC 240
Kk kkk Kk, Kk kkkkk kkk Kk kk Kkk kkkkk ok kkkkk kk sk kkkkk kk,
L-A-lus CAGTATTCTGCCGGTTCATACCCTATGTACCACGATGGGCATGTCAAAATTAAACTTGAC 300
L-A-2 CAGTATTCAGCAGGCTCTTACCCTATGTACCATGACGGACATGTCAAGATTAAGCTTGAT 300
L-A CAATATAGCGCTGGAGATATCCCTATGTACCATGATGGACATGTCAAAATCAAGCTACCA 300
Kk kkkg  kk kk  _gsakkkkkkkkkkkk kk kk kkkkkkkk kk kk kkg
L-A-lus ACTCCTATCAGTGAGGATGATGCTCCTGACTCATTTAAGTGGCCGAGTGACCGGACAACA 360
L-A-2 GTGCCGATCGATGAGGATAATGCTCCTGATACTTTCAGATGGCCCAGTGACCGGGCAACA 360
L-A GTGACTATCGATGACACGGCAGGCCCAACACAATTCGCTTGGCCTAGTGACAGGTCTACT 360
L Lk kkk, kkk sk kkg,, L skk | kkkkk kkkkkk _kk Kkgkkg
L-A-lus GACACTTACCCAGACTGGGCTCAGTTCTCAGAGTCCTTCCCGTCTATTGACGTCCCATAC 420
L-A-2 GATACCTACCCCGACTGGGCTCAGTTTTCAGAGTCTTTCCCCTCTATCGACGTGCCATAC 420
L-A GATTCGTATCCTGATTGGGCACAGTTTTCTGAATCATTTCCATCAATCGACGTCCCGTAC 420
Kk gk kk kk kk kkkkkgkkkkk kkgkk kk kk Kkk kkgkk kkkkk kk_ kkk
L-A-lus TTAGATGTCAGGCCACTTACTGTTACCGAAGTTAATTTTGTGTTAATGATGATGAGTAAG 480
L-A-2 CTAGATGTGAGACCGTTAACAGTCACGGAGGTTAACTTTGTCCTGATGATGATGAGCAAA 480
L-A CTAGATGTTAGGCCATTGACCGTAACGGAAGTCAATTTCGTGCTTATGATGATGAGTAAG 480
Kkkkkkk kk kk, Kk kk kk kk kk _kk kk kk kk Kk kkkkkkkkkkk Kk
L-A-lus TGGCACCGTCGGACTAACCTTGCTATTGACTATGAAGCGCCGGCGCTGGCAGACAAATTC 540
L-A-2 TGGCATCGCCGCACTAATTTAGCGATCGACTATGAGGCACCTGCCCTGGCAGATAAATTC 540
L-A TGGCATAGACGTACTAACTTAGCGATAGACTACGAGGCACCCCAACTAGCTGATAAGTTC 540
kkkkk Kk kk kkkkk  kekk kk kkkkk kk _kk Kkk | kk kkgkk *k_ kk*
L-A-lus GCCTACCGTCACGCCATTACGGTCCAGGATGCAGATGAATGGATTGAAGGTGATAGGACA 600
L-A-2 GCTTACAGACATGCCATAACTGTCCAAGATGCCGATGAGTGGATTGAGGGCGACAGGACT 600
L-A GCTTACCGCCATGCGCTTACTGTTCAAGACGCTGACGAGTGGATAGAAGGCGATAGAACT 600
Kk kkk Kk kk kk _kgkk kk kk kk kk kk kk kkkkkgkk Kk kk kk kkg
L-A-lus GATGATCAGTTTAGACCACCTTCTTCTAAGGTAATGATGTCGGCATTGCGTAAGTATGTT 660
L-A-2 GATGACCAATTTAGACCACCGACCGCTAAGGTCATGTTATCAGCACTACGTAAGTACGTT 660
L-A GATGACCAGTTCCGCCCCCCCTCGTCTAAAGTAATGTTATCGGCACTTCGTAAGTACGTG 660
Kkkkk kk kk ok kk kk gk kkkk kk kkksk Kkk kkk * kkkkkkkk k%
L-A-lus AATCATAATCGACTTTACAACCAGTTCTATACGGCCGCTCAACTATTAGCTCAGATTATG 720
L-A-2 AACCACAATAGACTGTATAATCAGTTCTACACTGCTGCCCAACTCTTGGCTCAGATAATG 720
L-A AACCGTAACAGGCTGTACAATCAGTTTTACACTGCAGCACAACTGTTAGCTCAAATTATG 720
Kk Kk kk Kk kk kk kk kkkkk Kkk kk kk kk kkkkk kk kkkkk kkghkkk
L-A-lus ATGAAACCAGTACCTAACTGCGCTGAAGGGTATGCATGGTTGATGCACGATGCTCTGGTC 780

L-A-2 ATGAAACCTGTGCCTAATTGCGCAGAGGGATATGCCTGGTTGATGCACGACGCTTTGGTA 780



L-A-lus
L-A-2
L-A

L-A-lus
L-A-2
L-A

L-A-lus
L-A-2
L-A

L-A-lus
L-A-2
L-A

L-A-lus
L-A-2
L-A

L-A-lus
L-A-2
L-A

L-A-lus
L-A-2
L-A

L-A-lus
L-A-2
L-A

ATGAAACCTGTCCCTAACTGCGCTGAGGGCTACGCTTGGCTGATGCATGACGCATTGGTC
hkkkhkkkkghk hhhkk khkkkghk _kk kk kk Khkk kkkkkkk Kkk kkg kkkk
AACTTGCCGAAGTTCGGGTCCGTTAGAGGGCGTTACCCGTTCTTACTTGCAGGTGACGCT
AACATACCTAAATTTGGGTCAATCAGAGGTCGCTACCCATTCTTATTGGCTGGCGACGCG
AATATACCAAAATTTGGGTCTATTCGAGGAAGGTACCCTTTTTTGTTATCAGGTGATGCA
khk sk kk kk kk kkkkk Kk _Kkkkk ok kkkkk kk kk, Kk  kgkk Kk k%

GCCCTGATTCAGGCAACAGCACTTGAAGACTGGTCAGCAATTATGGCTAAGCCAGAACTG
GCTCTTATCCAAGCTACTGCTCTTGAGGATTGGTCTGCTATTATGGCCAAACCCGAATTA
GCGTTGATTCAGGCTACAGCCCTAGAAGACTGGTCTGCTATCATGGCGAAACCCGAGCTG

Kk ok kk kk _Kkkgkkgkk Kkhkgkk kk Kkkkkkgkkgkk khkkkk Kkk _Kkk Kk, K

ATTTTTACCTACGCTATGCAGGTTGCTGTCGCGTTGAACACTGGCTTATACTTACGGAGG
GTATTCACTTATGCAATGCAGGTAGCGGTAGCCCTGAACACTGGGCTTTACTTAAGGAGA
GTGTTCACTTACGCGATGCAGGTGTCAGTAGCGTTAAACACCGGACTATACTTACGTCGC
Lk kk kk kk Kkk kkkkkkkk ok kk _Kkk Kk kkkkk Kkk Kkgkkkkkk *k _*

GTCAAGAAAACTGGTTTCGGTACCACTGTTGACGATAGTTATGAAGACGGCGCATTTCTA
GTTAAGAAGACTGGTTTCGGTACTACTATTGATGACAGCTACGAAGACGGCGCTTTCTTA
GTTAAGAAAACAGGCTTCGGCACAACTATAGATGACAGCTATGAAGATGGAGCGTTTTTG

kk kkkkk hhkgkk khkhkkk kk kkk Kkghkk kk kk kk khkkkk kk Kk k% *

CAACCTGAGACCTTCGTACAAGCTGCGATAGCTTGCTGCACTGGCCAAGATGCACCGCTT
CAACCTGAGACGTTTGTACAGGCTGCTTTGGCTTGCTGCACTGGGCAGGACGCACCTTTG
CAACCGGAGACGTTCGTTCAGGCCGCACTAGCATGTTGTACCGGACAAGATGCGCCCCTA
khkkkk khkkkkh Kkk Kkkgkk _Kkk kk Kk _Kkkgkk kk K*k *kk kk _*k* *k k% %

AACGGTATGTCTGATGTGTACGTGACATACCCAGATCTCCTTGAGTTCGATACTATAACA
AACGGTATGTCAGATGTGTACGTTACATACCCTGATTTGCTAGAATTCGATACTATAACT
AATGGGATGTCAGATGTGTATGTCACTTATCCAGATCTTCTAGAATTTGATGCTGTTACA
*k kk Kkkkkkghkkkkkkkk Kkk Kkkgkk Kkkghkkk Kk Kkkgkk kk Kkkk kk kgkkg
CGTGTCCCTGTTACGGTACTAGAACCTGAAGGCTATAATATACAGGATGGCGCCTTGGAA
AGGGTGCCGGTCACTGTGCTAGAACCACAAGGATATAATATCGTTGACGGCGCTCTAGAA
CAAGTACCCATCACGGTCATTGAGCCCGCTGGCTATAACATTGTTGATGATCATTTAGTG

**x k% * *% *% *kekk k% ekk Kkhkkkk k% e k% ok * %o
. et e . . . . . .

GTGACAGGTGTTCCGATTGCCTGCTCGCCTTACATGATTTTCCCT 1245
GTGACGGGTGTCCCAATAGCATGCTCGCCCTATATGATATTCCCT 1245
GTTGTGGGTGTACCTGTGGCATGTTCACCATACATGATATTTCCA 1245

kk kkkkk kk ok kk _KkKk kk _kk Kkk kkkkkgkk *kg

SeqA Name Length SeqB Name Length Score

1 L-A

1 L-A

2 L-A-lus 1245

2 L-A-lus 1245 730

3 L-A-2 1245 740

3 L-A-2 1245 780
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FIG S5.
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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-0) 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 pl212). 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

Name | Sequence (5’ to 3’ end) Description

NR67 | GACTCGAGTCGAGCGGCCGCTTTTTTTTTTTTTTTTT OligodT 3’RACE
NR68 | GACTCGAGTCGAGCGGCCGC Oligo 3’RACE
NR80O | AATTAGCGGCCGCAGGGAAAATCATGTAAGG L-A-lus (1437-1454)
NR81 | AATTAGGATCCACTTGATCGAACAGACGG L-A-lus (2035-2052)
NR86 | AATTAGGATCCTCCCTCATTGAAACAGAC L-A-lus (210-217)
NR87 | AATTAGGATCCGATTATGCTTATAAAGTC L-A-lus (4217-4234)
NR88 | AATTAGGATCCGTCTGTTTCAATGAGGG L-A-lus (210-226)
NR89 | AATTAGATATCGATAAGTGTGCTCCGTAG L-A-lus (3251-3268)
NR108 | AATTAGCGGCCGCTAAACATAATAGAACCATC L-A-lus (2070-2088)
NR109 | AATTAGCGGCCGCGCATATGGGTAAAAACCC L-A-lus (45634580)
NR112 | AATTAGGATCCGTAATCCGGAGGCGCTCA M2 (331-349)
NR113 | AATTAGAATTCCATTCTCACCGTAGACCG M2 (836-853)
RE548 | AATTAGTCGACGAAAAATTTTTAAATTCATATA L-A (1-22)

RE549 | AATTAGGATCCCGCAGCTACTGGAAATATCA L-A (1444-1463)
RE587 | TTCGATTACGTTTAGCGGCCGCCCTCTACTAAAACAT | L-A (2056-2083)
RE619 | TCTATTATGTTTACTCTACTAAAACATTG L-A (2054-2069),

L-A-lus (2070-2082)

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

extranucleotides).






