Figure S8

Detection of potential mosaic genes sharing an identical fragment with one putative parent

gene.

a, Mosaic gene msg41l. b, Mosaic gene msg104. ¢, Mosaic gene msg79.
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al, the set of 11 full length msg-I genes was analysed using the Recombination Analysis
Tool. The predicted recombination sites are at positions ca. 600, 1900, and 2200. The

Bellerophon method detected a potential recombination event at position 2200.
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a2, analysis of the mosaic gene msg41l with its putative parent genes together with the randomly
chosen msg56 of the same family using TOPALiI based on the Hidden Markov Model.
Recombination events are also detected at positions ca. 600, 1900, and 2200, but several other
recombination events are predicted.
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a3,

bps 100% identical from position 2234 to 2519 in msg4l which are underlined, after the
predicted recombination site at position ca. 2200.

TGATGGTAAAAGACGTACAAGATAGG TGCAAAGTATTTAAGGAAAATATA
TGATGGTAAAAGACGTGCAAGATAGG TGTAAAGTATTCAAAGAAAATATA
*ke

CAAGTATCAGAGATCGTTGAGTTTCT TAAAAATAACACGAATAACATAAC
AAAGCTTCAGAGATTGTTGATTTTCT TAAAAATAACACGAATAACATAAC

*kk KkAAA
AACATTAGGAAATGTTTGCCCATTTTGGGACCCATATTGTGACAAATTTT
AACACTGGAAAGAAACTGTCCCTCCTGGCATACGTACTGCAATAGATTTT
dkkk ok ko dk kk ok kkk Kk Kk kk kR Kk ok kkkokk
CGCCTAATTGTCCAGATCTTACGAAAAAAAATACTCTT TGTACAAAGATC
CACCTAATTGTCCAGATCTTACGAAAGAGGATAG---TTGTACAAAAGTC
* * Axk T
AAAGACCATTGTAAGCCATTTTATGAAAGAAAGGCCTTAGAAGATGCTCT
AAGAAACATTGTGAGCCGTTCTATAAAAGAAAGGCCTTGGAAGATGCTCT
dk ok kkkkkk kkAk kk kAk
CAAAGTAAAGCTTCGAGGAAAGCTGAGTGATGAAAACAAATGTACTACAG
CAAAGTAGAGCTTCGAGGAAAGCTGAGTGATAAAAACAAATGTACTACAG

AATTAAAG-GATATTGTACAA-AGCGAA-AACGTAAAT AATGCGTCAATC
AATTAAAGGGATAT TGTACAATAGCGAAAAACGTAAAT AATGCGTCAATC

AGTGGTTTATGCAAAGATAGCACTCAAGGTAATAATAAAAAGCCTGACGA

AATGGTTTATGCAAAGATAACACTCAAGGTAATAATAAAAAGCCTGACGA

*

CAAAGTGGTAGAAGAGCTTTGTAAGAAATTGATGGAAGAAATAAAAGAGC

CAAAGTGGTAGAAGAGCTTTGTAAGAAATTGATGGAAGAAATAAAAGAGC

AATGTGAGACATTACCAGCAGAATTAACGGAGCTGGAAAAAAGCCTAGAA

AATGTGAGACATTACCAGCAGAATTAACGGAGCTGGAAAAAAGCCTAGAA

AAAGATGTTAAAACATATAAAGAACT TAAGAAAGAGGCAAAGAAAGCAAT

AAAGATGTTAAAACATATAAAGAACT TAAGAAAGAGGCAAAGAAAGCAAT

GAACAAGTCTAATCTTGTTTTATCACTCGTTAAGAAAAACGAAAGTAATA

GAACAAGTCTAATCTTGTTTTATCACTCGTTAAGAAAAACGAAAGTAATA

CATCAAAAAATAAT AGAAATAATAGCAAAAACAAGGAT AAGAATGCCGTT

CATCAAAAAATAAT AGAAATAATAGCAAAAACAAGGAT AAGAATGCCGTT

TCAAATGGACTTCAAGATACCACAGAACATGTGAAAATACTACGGAG-GG
TCAAACGGATTTCAAGATATCACCGAACATGTGAAAAT ACTACGGAGAGG
*x
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alignment of the mosaic gene msg41 and its parent msg78. The two genes share the 285
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AGTTAAGGAGGCACTTG--ACAGAAT CTGAAGCCAAGGCATTTGATTTAG
AGTTAAGGAGGCACTTGTAACAGAAT CTGAAGCCAAGGCATTTGACCTAG
P
CTGCAGAAGTATTTGGAAGATATGTAGACTTGAAAGAAAGATGTGAGAAA
CAGCAGATGTGTTTGGAAGATATGTAGATTTGAAGGAAAGATGTGAGAAA
*kkkkk kk kA Ak

TTGACCTCAGGTTGCGGGATTAAAGACGATTGTAAAGATCTAGAAAATGT
TTAAAATCGGATTGCGGGATTAAAGACGATTGTAAAGATCTAGAAAATGT
*k kKK x
ATGCAAAAAGATCGGGAAAACATGTAGCGATCTGAAGCCTCTGGAGGTGA
ATGCAAAAAGATCGAGAAAACATGTAGCGATCTGAAGCCTCTGGAGGTGA

AGTCGCACGAAATAGTCACAGAAAGCACAACAACGACCACAACGACAACA
AGCCACACGAAATAGTTACAGAAAGCACAACGACGACCACGACGACAACA
ok ok
ACAACCGTTACCGATCCGAAGGCAACAGAATGCAAATCCTTACAGACAAC
ACAACCGTTACCGATCCGAAGGCAACAGAATGCAAATCCTTACAGACAAC

AGACACATGGGTTACACAGACATCGACACACACGAGTACATCTACCATCA
AGATACATGGGTTACACAGACATCGACACACACAAGCACGTCTACCATCA

ek dk ek

CATCTACGATTACATCAAAAATAACACTCACATCAACGAGGCGGTGCAAA
CATCTACGATTACATCAAAAATAACACTCACATCAACGAGGCGGTGCAAA

CCAACCAAGTGTACGACAGGGGATGATGCAGAAGACGT GAAGCCGAGTGA
CCAACCAAGTGTACGACAGGGGATGATGCAGAGGACGT GAAACCGAGTA-

GGGATTGAAGATGAGTGGGTGGAGCG TGATGAGGGGGG TGATATTAGCAA
-GGCTTGAGGGTGAGCGGGTGGAATG TGATGAGGG----GATAGTAGCAA
Kk dkkA K Kkkk Kk
TGATGATTTCGTTCATGATTTAG 3084
TGGTTATTTCGTTCATGATTTAG 3123
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bl, the set of 11 full length msg-1l genes was analysed using the Recombination Analysis
Tool together with msgl3 of the same family which is truncated by the end of the contig at
position 2442. The predicted recombination site is at position ca. 400. The Bellerophon method

did not identify this mosaic gene.
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b2, analysis of the mosaic gene msgl04 with its putative parent genes together with the
randomly chosen msg62 of the same family using TOPAL. based on the Hidden Markov Model.
A recombination event is detected at position 200, i.e. close to that detected with the screening
method at ca. 400.



b3

msgl04 ATGAAAGCATTTGCATTAGCCAGCTT TCTTGGCATAGCGTATGCTTTTTC 50 msgl04 TTATATTAATAG, GTT¢ TATTCAAAGA 950
msg13 ATAAT, T 11 msg13 GAAATTATATTAATAG GT ¢ TATTCAAAGA 839
AHRARA i
msg104 AAAAAACATTGAAT CTATTTATAAAGAATCTTTAAATCCATTACAAAATC 100 msgl04 CGAAGTTGGAAAAC CAGGGATAAAAGATACAATTGATCTTTTAGTATTAT 1000
msgld - AC TTGTAAA- T/ 24 msg13 CGAAGTTGGAAAAC CAGGGATAAAAGATACAATTGATCTTTTAGTATTAT 889
e ke e A,
msgl04 CACCACAAAATCCACCACAAAATCCG TCACAAAATCCATTATTGTATATA 150 msgl04 TATCAAATAATTAT TTAGATGATTGCAAAAATTATATT GAAAAGTGTCAT 1050
msg13 C TTATT-TATT-T 39 msgl3 TATCAAATAATTAT TTAGATGAT TGCAAAAATTATATT GAAAAGTGTCAT 939
* o AN FANIEAT
msg104 ACTGAAGGAAATAT TTTTGCTTTAAT TCTAAAAAATGCAATGAATACTGA 200 msg104 AAACTTTGCAGCCT TTTACCTCAATTAGAGGATTTATATGACAGTGCTAA 1100
msg13 AGTGAAGGAAATAT TTTTGCT T TAAT TCTAAAAAATGCAATGAATACTGA 89 msg13 AAACTTTGCAGCCT TTTACCTCAATTAGAGGATTTATATGACAGTGCTAA 989
-
msgl104 AT GTAAAGCAAGGC TAAGAAAATACT GTGAAAATTTAAGAAATATGACTC 250 msgl04 GG TGAATAAAAGCAAAG TATGTGATACCTTAAAAGAAA 1150
msg13 ATGTAAAGCAAGGC TAAGAAAATACT GTGAAAAT T TAAGAAATATGACTC 139 msg13 GG TGAATAAAAGCAAAG TATGTGATACCTTAAAAGAAA 1039
msgl104 AAATGCTAAAAAGC TCCTTCAAAGCATTAGAAGAACTATGCCAAGAAACG 300 msgl04 AATTAAAGCCTAAATGTAGGTTTTTTAAATCAAAATTATATGATTTATCA 1200
msg13 AAATGCTAAAAAGCTCCTTCAAAGCATTAGAAGAACTATGCCAAGAAACG 189 msg13 AATTAAAGCCTAAATGTAGGT TTTTTAAATCAAAATTATATGATTTATCA 1089
msgl104 AAACTAGATGAAAAGTGCAATGATTTAAAAGAAAATAT TATGAGAAGATG 350 msgl104 CTATCAAATACTAAAAAAGACAATGAAGATGCTACTCT TATAAAATGGAC 1250
msg13 AAACTAGATGAAAAGTGCAATGATTTAAAAGAAAATAT TATGAGAAGATG 239 msg13 CTATCAAATACTAAAAAAGACAATGAAGATGCTACTCT TATAAAATGGAC 1139
msg104 TGCTGCACTTGAACGAAGTTTGCAAGATATCCAGACTAAACCATCTCCAA 400 msg104 CAAGCAATCTACTGAGTTTAATGAAAAGCTTTGTATAAATTTAGAATCAA 1300
msg13 TGCTGCACTTGAACGAAGT TTGCAAGATATCCAGACTAAACCATCTCCAA 289 msg13 CAAGCAATCTACTGAGTTTAATGAAAAGCTTTGTATAAATTTAGAATCAA 1189
msg104 GTACTTTTGAATGT CTGTATCAAAAT GAATGTATGCGT ATAGAAGAAGCA 450 msg104 AATGTTTTTATTTAAGGAAATCTTGT AATAATGCGGGTATTAAAATGTCT 1350
msg13 GTACTTTTGAATGT CTGTATCAAAAT GAATGTATGCGT ATAGAAGAAGCA 339 msg13 AATGTTTTTATTTAAGGAAACCATGT AGTGATGAGGGTATTAAAATGTCT 1239
R AAT IR RRRIIIIIE % KAAH K Fh s ek Ak
msg104 TGTTCAATAAAAGT TAATGAAAAATGCAATTATTTAAGAGCATTTTGTAG 500 msg104 AATGCATGTATCAATGTAGAATCAACATGTTTAAAAACACGACTTTTCAG 1400
msg13 TGTTCAATAAAAGT TAATGAAAAATGCAATTATTTAAGAGCATTTTGTAG 389 msg13 AATGCATGTATCAATGTAGAATCAACATGTTTAAAAACACGACTTTTCAG 1289
msg104 AGAAAAAAGACGAGATGATTTGAAAACAGAATTTCTTT TAAGAGCCTTAT 550 msg104 AAGAGAATATCAACTATTTCAGAGCACATTAAAAGGGAAACTGCATAATT 1450
msg13 AGAAAAAAGACGAGATGAT TTGAAAACAGAATTTCTTT TAAGAGCCTTAT 439 msg13 AAGAGAATATCAACTATTTCAGAGCACATTAAAAGGGAAACTGCATAATT 1339
msg104 CTGGAAATTTAAAAACTCAAGAAGAG TGTGAGAAAATAATCGACAAAAAG 600 msg104 TAACAAATAATTCGCTTAAAACGTGCATAGATGAATTATGGATTCTATGT 1500
msg13 CTGGAAATTTAAAAACTCAAGAAGAGTGTGAGAAAATAATCGACAAAAAG 489 msg13 TAACAAATAATTCGCTTAAAACGTGCATAGATGAATTATGGATTCTATGT 1389
msg104 TGTCTTGCGTTCAT GGGAGAAAGCGATGAACTGATGAAGTTTTGTTTAAT 650 msg104 GAGAAAATAATTAGCAGTAATAATCCTATATTAATAGATCTTTGTCTACA 1550
msg13 TGTCTTGCGTTCAT GGGAGAAAGCGATGAACTGATGAAGTTTTGTTTAAT 539 msg13 GAGAAAATAATTAGCAGTAATAATCCTATATTAATAGATCTTTGTCTACA 1439
msg104 CCCCTTAAATAGAT GTAACGAACTCG TGAAATTAATGGAGACAAAATGTA 700
msg13 CCCCTTAAATAGAT GTAACGAACTCGTGAAAT TAATGGAGACAAAATGTA 589
msg104 ATAGTTTAGAATTT GAGGCAAAACTT TTTATCGAAAAGACTAAAATATCA 750
msg13 ATAGTTTAGAATTTGAGGCAAAACTT TTTATCGAAAAGACTAAAATATCA 639
msg104 AAAGAAGAATGCAT TTCATTATTTGAGAAATGCTATTT TCATAAATCAAA 800
msg13 AAAGAAGAATGCAT TTCATTATTTGAGAAATGCTATTT TCATAAATCAAA 689
msg104 TTGCAATAACACTCTTGATAATAAAT GTAGAGAAATAGAAAAAAAGTGTG 850
msg13 TTGCAATAACACTCTTGATAATGAAT GTAGAGAAATAGAAAAAAAGTGTG 739
msg104 AAAATGAAGTAGAATACAAATATTTT TCTTTACCATTTAATCCAGTAGGA 900
msg13 AAAATGAAGTAGAATACAAATATTTTTCTTTACCATTTAATCCAGTAGGA 789

b3, alignment of the mosaic gene msg104 and its parent msgl3. The two genes share 1167
bps 100% identical from position 153 to 1320 in msg104 which are underlined, after the potential

recombination site at position ca. 200.



msg79 ATGCTAAGGAATTAGAGGAAATTTTG TTAGAAGAAAAAGTAGAAAATTTA 1797 msg79 AGGAATGTAAATTTAAAAACAGATGCAACTCAGAAAAATCAATCAAGGTA 2597
msg7 ATGCGAAAGAGTTAGAAGATA ATTAGAGGAAAAAGCAGAGAATTTA 1797 msg7 AGAAATGTAAATTTAAAAACAGATGT AACTCTGAAAAATCAATCAAGGTA 2597
KhAK KA Kk KRKAK R RRRAK AARKK ARRIAR K AR ARKIAA = E===y
msg79 GGCAATTTAGATACATGTATAAAAAAAGTTTCAGAAAAATGTAATAAATG 1847 msg79 TTTGGAACAAAAGGAGACAAAAGTAAATATTACAGAAAAAGAAGTTGAAG 2647
msg7 GGCAATTTAGATATATGTATAGAAAGAGTTTCAGAAAAATGTAATAAATG 1847 msg7 TTTGGAACAAAAGGAGACAAAAGTGAATATTACAGAAAAAGAAGTTGAAG 2647
-
msg79 GTCTAAAAAAAAGAGAACAAGATTTATTTTTTCGTGTATACAATTAGTCA 1897 msg79 CGTTTGATGCAGCAGCAGAAGCATTAAAGGTTTATACAGAAGTCAAAGCA 2697
msg7 GTCTAAAAAAAAGAGAACAAGATTTATTTTTTCGTGTATACAATTAGTCA 1897 msg7 CGTTTGATGCAGCAGCAGAAGCATTAAAGGTTTATACAGAAGTCAAAGCA 2697
msg79 CTACTTGTCAAATCATTACTAGAGACATTAAATCTAAATGTTCTATATTA 1947 msg79 GAGTGCAAAGGTCT GCAGTTAGAATG TGAATTTAAGGAAGATTGTTCTGA 2747
msg7 CTACTTGTCAAATCATTATTAGAGATATTAAATCTAAATGTTCTATATTA 1947 msg7 GAGTGCAAAGGTCTGCAATTAGAATGTGAATTTAAGGAAGATTGTTCTGA 2747
e
msg79 GAAAGGAACATAGATATTGAAGACGT TCTAGATCAAAT GAAGAATGATAA 1997 msg79 ATACAAAGATGTAT GCAAGAAAATTGAAGATGCATGCAATAAATTAAAGT 2797
msg7 GAAAGGAACATAGATATTGAAGACGT TCTAGATCAAGT GAAGAATGATAA 1997 msg7 ATACAAAGATGTAT GCAAGAAAATTGAAGATGCATGCAATAAATTAAAGT 2797
msg79 TGCAGACATAAAGGGCTCTACATGTGATTTATGGGAACCCTATTGTGATA 2047 msg79 CACTGGAAATCAAGTCTTCAGAAACAAAAACAATTAAT CAAACTATAAAG 2847
msg7 TGCAGACATAAAGGGCCCTACATGTGATCTATGGGAACCCTATTGTAATA 2047 msg7 CACTGGAAATCAAGTCTTCAGAAACAAAAACAATTAAT CAAACTATAAAG 2847
ke
msg79 AGTTTATGTTGAGCTGCGAAATACTT GTACAAAATAAT GGAAAGAATGGA 2097 msg79 ACCATCATTACAAAAACCGAGACAAATACAACACAAAAAACACTGACGAC 2897
msg7 AGTTTATGTTGAGCTGCGAAATACTT GTACAAAATAAT GGAAAGAATGGA 2097 msg7 ACCATCATTACAAAAACCGAGACAAATACAACACAAAAAACACTGACGAC 2897
msg79 AAGTGCAAAGAACT AAAGGAGAGCTG TGAACCCTATCGTAGAATACAAGA 2147 msg79 AGGAGAACAATGTATGTCGATTTCTACAACAGACAAAT GGATTACGCGTA 2947
msg7 AAGTGCAAAGAACT AAAGGAGAGCTG TGAACCCTATCGTAGAATACAAGA 2147 msg7 AGGAGAACAATGTATGTCGATTTCTACAACAGACAAAT GGATTACGCGTA 2947
msg79 ACAAGAAATGAAACTTATGTATGAAT TAAGAGGAGGTCTCAATAGCGAAA 2197 msg79 CATCAACACACACACACACATCTACACAAACATCCGTACTAACATTAACT 2997
msg7 ACAAGAAATGAAACTTATGTATGAAT TAAGAGGAGGTCTCAATAGCGAAA 2197 msg7 CATCAACACACACACACACATCTACACAAACATCCGTACTAACACTAACT 2997
msg79 ATAAATGTAAATCAACCCTTAATGAACACTGTTTGCAT TGGGATAAAACG 2247 msg79 GTAACATTAACATCAACGAAGGAATG TAAACCAATGAAGTGCACTACCGG 3047
msg7 ATAAATGTAAATCAACCCTTAATGAACACTGTTTGCATTGGGATAAAACG 2247 msg7 GTAACATTGACATCAACGAAGGGATG TAAACCAGTTAAATGCACTATTGG 3047
msg79 AAAAATGATACATT CAAGAATTTCTGCAACAATAACACTGATACCAAAAA 2297 msg79 GAGTGAAGAGGAAGCAGGAGATGTAAAATCAAGTAAAGGGTTAAGGATGA 3097
msg7 AAAAATGATACATT CAAGAATTTCTGCAACAATAACACTGATACCAAAAA 2297 msg7 AAGTGGAGAAGAAG CAGAAGATGTAAAACCAAGTAAAGGGTTAAGGATGA 3097
msg79 TAATACAACTAAAAATGAACTGTGCAAGAAACTACTAAAACATGTAAAGG 2347 msg79 ATGGGTGGAGCCTAATAAAAAGAGTAATATTAATAATGATTATTTCAACT 3147
msg7 TAATACAACTAAAAATGAACTGTGCAAGAAATTACTAAAATATGTAAAGG 2347 msg7 ATGGATGGGGTTTGATAAAAGGAGTAATATTAACAATGATTATTTCAACT 3147
KAk AAK KK ARKAA
msg79 AAAGATGTACAAAATTATTGGCAAAATTAAATGGCATGGCAACGGAAATA 2397 msg79 ATGATTTAA 3156
msg7 AAAGATGTACAAAATTATTGGCAAAATTAAATGGCATGGCAAGGGAAATA 2397 msg7 ATGATTTAA 3156
ek kA

msg79 GAAGAAAATGTAAAGATTGTTGAAAAATTGAACGAAGCAGCGAAAAAAGC 2447

msg7 GAAGAAAATGTAAAGATTGTTGAAAAATTGAACGAAGCAGCGAAAAAAGC 2447

msg79 ACTAAAGAATACAAATCTTATTTTAACTTCAAGCAAACAAAAAACAGATT 2497

msg7 ACTAAAGAATACAAATCTTA’ AACTTCAAGCAAACAAAAAACAGATT 2497

msg79 CTAACATAAATAACGCAACATTAATT CTAGCTTATAATGCAAATGCTGAC 2547

msg7 CTAACATAAATAACGCAACATTAATT CTAGCTTATAATGCAAATGCTGAC 2547

c, alignment of the region of the mosaic gene msg79 and its parent msg7 covering the
predicted recombination sites at 2100 and 3100 (see Fig. 4). The two genes share the 947 bps
99% identical from position 2045 to 2992 in msg79 which are underlined.



