Supplementary Data Figure.

The sequences amplified around each gene selected for reverse engineering are shown. The primer
positions for the left and right flanking sequences are given together with the length of the flanking
region and each flanking region is shaded. The position numbers at each end of the amplified region
are indicated and the positions of start and stop codons for the genes within the amplified region
are shown. For M0O05L/R both copies of the gene are shown.

Flanking sequences for M0OO5L

LH flanking sequence 308 bp shown in green: Forward: 4595-4611; Reverse: 4883-4902. RH flanking
sequence 299 bp shown in yellow: Forward: 6383-6401; Reverse: 6667-6681.

Start codon for M0OO04L at 4634-4636 is underlined; stop codon for M004.1 at 4638-4640 is
underlined; start codon for M004.1L at 4908-4910 is underlined; stop codon for M0OO5L at 4932-4934
is shown in red; start codon for M0OO5L at 6380-6382 is shown in red; stop codon for MOO6L at 6418-
6420 is underlined. Total length of amplified region 2087 bp.

4595:

ACCTACCAARTAGGATAGCAT TTATAATACGAGAAAGT TCCTACGCGTGTATCTTTACAAAAAGATCGTGTATTT
CGTCATCCGTCAGATAATCCACGACGCTGTATCGGACTTCTACGGGAAGACGGGTCCATAGACCGTCGGGTCCGC
ACAGGTCGGCGATACGGCGAACGAGACGATCCGTTTTGAACCGTCGCTTGTGTAGGGATCGGAGAATCTTCTTTA
CTCGATCTCCGTAGACGCCTCGTACGTACTTCGAGAGAATCCGAACGTGTTTCCAACGAGGCCTGGCGACTAGAC
CGAACGCTGTATCGAACACGCTGACCGCGTCCAGAACGTCCGCCTTCATGGCGTCTCGTTCCCTTATACATTCGT
CCACAAACTCTCTAAAGTAGTCGTAGATGTGAACGTATGTAAAGATCTCCCTATCCGAGTCTTTTACGAAGCTTC
GAATGAGGGCTTTGTACAAGGTTCCGTGTCGCTTTACGAACTCCGACATGCCGTACGACTTGATCGAGTAAATGT
TAGAGTTTACCACGTTCAACGCCCTCGTGTAGGCGTCCGGCGTGATCGTCTTTCGTAGCAGACGATGGACCATGT
ACTTGTTTCCGTTTAACACGGCCAGGTCTAGACAAGAGTTCCCCAGAAAGTTCACCACGTTGGGATCGGCTCCTC
TCTCCAGCAGATAGTCGAACGTTCGCCGGTCGTTGTGTATCACGCAATAGT TAATGGGTGTAAAGTCGAGAGAGT
TTTGTTCGTTTATGCTTATTTGTGTAAAGATAAAATCCAACACCT TTCGATTAAAGACGCCGTGGCTGATCTTAC
GTTCCAACGTGTTAAACATGACGGTCGCGTGTAATCCTCGGGAGGAATCGACCCCGTGACGCAGAAGGAATCGTA
GAATCTGCACGTTCGACGAACGCACGTGGGCGATCATGTAACATTGAAGGACGTTARACCCGTACGTCTTGTCTG
GGTCGTGTACGGTGGCTCCCGCGCGGACCAACTCTCGTAACGTATCCAATACCACGTTCTTGGAATGTATGTAGG
TTTGTACGGGCCCGTATCCGTCCGTTCCCCGAACGTACACGGACGTGCCTCGGTCGATCATGTAGCGTACAAACC
TCGCCGTATTAATACGGTCGTTTTCCAGCAGACAGAGCAAGGGATATCGTCCATCTGGCGCCATCGCGTTGACGT
TGGCTCCCGCATCGATGAGCTGTTTCGCCAACGCCTCCGCCTCATTTCCCAAATCTTTATTGGATAGGACCGTAC
ACAGAGGAGACGTACGAGAACCACGAACTCCGTTGACGTCCGCGCCTCGTGTTAAAAACAAACGTAAACCCTCCG
GGGTACAGTCGTATCTCGTTAGGTARAGGCGAAAGGGGGTATCCCGCGAACATAGTTCGTCCGGGTCGTATACGT
TCAAGAGACCATCGAGTACATCGTGTCGGATACGGGGGCGTACACGACACATACCCGTATAGATCCATCCTCGTC
CGGGGTTATATCAACTACACTTATTTTTTCACCGTTGTATAAAAAATGGACACGCCGTGTTCGTACACCCCGTGT
ATAGAGAGACGTCGTTGATGCGGTGCCATTTCCACCCGTTATACGTCTCCGCCGAGTTCGTCCGTCCTCCGAATA
CGTACAGCGCGTTGTTGTAGACGCAGCAGATGGGATTCCTGCGCGACTCCGTCATATTCTCGACACGTTCCCACG
CGCCCCGGTCATCGTCGTATCGGTAGACGTGGTTCGTGTCGGTGTGTTCGTTCGTACGTCCTCCGAC: 6681

Flanking sequence for MOO5R

LH flanking sequence 299 bp: Forward: 155083-155100; Rev: 155363-155381. RH flanking sequence
308 bp: Forward: 156861-156881; Reverse: 157153-157169. TGA stop codon for MOO6R at 155344-
155346 is underlined; ATG start codon for MOO5R at 155382-155384 is in red; TAG stop codon for
MOO5R at 156832-156834 is in red; ATG start codon for M004.1R at 156854-156856 is underlined;
MO004.1R stop codon at 157124-157126 is underlined; MOO4R ATG start codon at 157130-157132 is
underlined.
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155083 : GTCGGAGGACGTACGAACGAACACACCGACACGAACCACGTCTACCGATACGACGATGACCGGGGCGL
GTGGGAACGTGTCGAGAATATGACGGAGTCGCGCAGGAATCCCATCTGCTGCGTCTACAACAACGCGCTGTACGT
ATTCGGAGGACGGACGAACTCGGCGGAGACGTATAACGGGTGGAAATGGCACCGCATCAACGACGTCTCTCTATA
CACGGGGTGTACGAACACGGCGTGTCCATTTTTTATACAACGGTGAAAAAATAAGTGTAGTTGATATAACCCCGG
ACGAGGATGGATCTATACGGGTATGTGTCGTGTACGCCCCCGTATCCGACACGATGTACTCGATGGTCTCTTGAA
CGTATACGACCCGGACGAACTATGTTCGCGGGATACCCCCTTTCGCCTTTACCTAACGAGATACGACTGTACCCC
GGAGGGTTTACGTTTGTTTTTAACACGAGGCGCGGACGTCAACGGAGTTCGTGGTTCTCGTACGTCTCCTCTGTG
TACGGTCCTATCCAATAAAGATTTGGGAAATGAGGCGGAGGCGTTGGCGAAACAGCTCATCGATGCGGGAGCCAA
CGTCAACGCGATGGCGCCAGATGGACGATATCCCTTGCTCTGTCTGCTGGAAAACGACCGTATTAATACGGCGAG
GTTTGTACGCTACATGATCGACCGAGGCACGTCCGTGTACGTTCGGGGAACGGACGGATACGGGCCCGTACAAAC
CTACATACATTCCAAGAACGTGGTATTGGATACGTTACGAGAGTTGGTCCGCGCGGGAGCCACCGTACACGACCC
AGACAAGACGTACGGGTTTAACGTCCTTCAATGTTACATGATCGCCCACGTGCGTTCGTCGAACGTGCAGATTCT
ACGATTCCTTCTGCGTCACGGGGTCGATTCCTCCCGAGGATTACACGCGACCGTCATGTTTAACACGTTGGAACG
TAAGATCAGCCACGGCGTCTTTAATCGAAAGGTGTTGGATTTTATCTTTACACAAATAAGCATAAACGAACAAAA
CTCTCTCGACTTTACACCCATTAACTATTGCGTGATACACAACGACCGGCGAACGTTCGACTATCTGCTGGAGAG
AGGAGCCGATCCCAACGTGGTGAACTTTCTGGGGAACTCTTGTCTAGACCTGGCCGTGTTAAACGGAAACAAGTA
CATGGTCCATCGTCTGCTACGAAAGACGATCACGCCGGACGCCTACACGAGGGCGTTGAACGTGGTAAACTCTAA
CATTTACTCGATCAAGTCGTACGGCATGTCGGAGTTCGTAAAGCGACACGGAACCTTGTACAAAGCCCTCATTCG
AAGCTTCGTAAAAGACTCGGATAGGGAGATCTTTACATACGTTCACATCTACGACTACTTTAGAGAGTTTGTGGA
CGAATGTATAAGGGAACGAGACGCCATGAAGGCGGACGTTCTGGACGCGGTCAGCGTGTTCGATACAGCGTTCGG
TCTAGTCGCCAGGCCTCGTTGGAAACACGTTCGGATTCTCTCGAAGTACGTACGAGGCGTCTACGGAGATCGAGT
AAAGAAGATTCTCCGATCCCTACACAAGCGACGGTTCAAAACGGATCGTCTCGTTCGCCGTATCGCCGACCTGTG
CGGACCCGACGGTCTATGGACCCGTCTTCCCGTAGAAGTCCGATACAGCGTCGTGGATTATCTGACGGATGACGA
AATACACGATCTTTTTGTAAAGATACACGCGTAGGAACTTTCTCGTAT TATAA@CTATCCTATTTGG-
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Flanking sequences for M012L

LH flanking sequence 330 bp: Forward: 13800-13824; Reverse: 14104-14129. RH flanking sequence
288 bp: Forward: 14620-14644; Reverse: 14883-14907.

Stop codon of M012L at position 14137-14139 is shown is in red; start codon of M012L is shown in
red at position 14581-14583. Start codon of M011L is underlined at position 14122-14124 and stop
codon of M013L is underlined at 14603-14605. Total length of amplified region 1108 bp.

13800:TGACTTCCGAGAACATAGCCGCGTCCGTATGTTGTATCTTGTTTAACTTTTTAATCACGCTCGCCAACA
GAGTTAATGTGGCTAGTTTGACGGACGGTGACGCGTCTCGTAACGCGAACGTCAACGTATTTTTAATGTTCACGA
TATTATACGACAAAATGTCCCGTTCCATGATATCATACAACGTGTCGTAGTTTTTTGCGTACGTTTCGTTGATAA
AATCGCAACAATTACTCAACTGACACAGTAGATCCATTTCCGTACACTCCGTTATATCCACGTCGTTCAGATAAT
CGTATACGGCCGTCTTTAAACGAGACATCATCGACGATAAAAATTAATAACCACTTGAACCGAATCCGTTATGGC
CGCGTGCGGTCGTGTTCAACGTGCCCACGCTTTCTATATTTACACTTGTTACTTTTTCAAAAATTATTTGTGCTA
CCTTATCTCCTTTTTTTACATAGTACGTATCATTTCCATTGTTGATGAGGATGATTCCTATATTGCCCCTGTAAT
CTCTGTCGATAACTCCACCGCCCACGTCGATGGAGAATTTCAACGACATACCGGATCGTGGCGCGATCCTGCCGT
AACACCCTTCCGGAATACCCAACCCTATATCCGTTTTAACCAAACACCGTTTGTGTGGAGGAATGATATACGCAT
AGGCGCTGTATAGGTCGTATCCTGCCGCATCGGCCGTGGCCTTTGTAGGAAGACTAGCGTGTTCGGAGAACTTGA
CGCACTTGACCGTGTCCATGACTTCTTTGTAGAAAAACATACTTTCTTTTTAACTTTTGTTAAAATAACAATTTG
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MO014L flanking sequences

LH flanking sequence 284 bp: Forward 14847-14867; Reverse: 15109-15130. RH Flanking sequence
for 265 bp: Forward 16676-16698; Reverse: 16919-16940.

Start codon of M013L is underlined at position 14981-14983. M014L stop codon is shown in red at
position 15013-15011. M014L start codon TAC is shown in red at 16562-16564. M015L stop codon is
underlined at position 16617-16619. Total length of amplified region 2094 bp.

This sequence overlaps the M014L 3’ end but doesn’t include the mutated sequence in Ur.

14847 :GCCAGGTCTATTCTGTCGATCTTTTCTTTTTCCGCCCGTTCGATGTATAGGTCCTCCATCGCTAGATAG
ATGAACATCTTAAACTGGTAATCGGATAGATTTTCCAACACGGTTATAATGACGCCTCGGTGCTCCATTTTGATA
AAAAGACGTCGTTTTTCACTTTAAAAAATATCACATTCGTGTATATTTCCTACGATATCCCACGTTTTTGATATA
TCGTTATATACCTCTATCTCGTCGATGTATCTGTACATGAAACCTCCCAGAACGACAAGAGACTCCTCAAGGAGG
CACGCCGATGCATTGACCCGGGGGAGATTCAACGAAGATTCCATATGCCAGGTGCAGGTCACTGTATTATACCCC
TCTACCATGGTATACACCTTTATATCGTCTATGTACGAGACTCCTCCCAAGACGTAAATGACGTCTCCGCGTGAT
ACACAACATCCCCCCGCATGAGAGTATTTCATGGGATTACACGGTCTCCATTGTTTGGAGAACGGAGAGTAGACT
TCCACCGTTTTATCAAACTCGTCAATGCCTCCCATGATGTACAACAGGTCGTTTAACGTGACGGAACATGCGCCG
TATCTGGGCTGTAGCAGAGTCGATTCGAGTGTCCAGGCGTCGTCCCCCGGGGCCCAACTCTCTACGGAGATGAGG
CTTCCGTTCGTCCCTATTCCTCCTATTGCGTAAATTCTATCACGTAAGGCGGATACAGTGGGTAACTTTCTTGCC
ACGTTTAACTCGGGCACGAGTACGCGCTGCGACGTACGAGTGTTTATACCCACCGCGTACGGCACGGGTTCGTCC
AATTCGTTCATGCCCCCTATCAGATACACCACGTCGTTTAACGTGACGCATCCACACCCGCTATAATGGTCGTCT
ATAAGTCTATTAATTCGCTCCACGTCCTCCTTGGGAGATGTTGGCGGATCGTCGAGGGGTTTTGGAGGAGGAACG
TCTTTCGCCGTGTAATATTTACGACGACGTGTTGTAGACCGTCTGTCTTGTTTGATGAACTTGAACACCCCGTGC
GATCTCCACCGTCTTAACACTTTACTTCCACGCTCCGTCAAATACGTGTCTCGTAACACGTCGTTCATAAGACCT
AACGTTTTCATTTTATTTTGTTTTTTATACCTGGCCCATTTGATAATGAACTCTAATACCACGTCTTCCTTGGAA
ACGTTTACCTCGTCGCCTTTGAGTATACTACTCAGTTCGAAATATGACAAGGGCATCAACGTTTTATCCGCCGCT
AAGACTTCGAACCGGCTCCGTATGTACTCCATGGCGGCGCTGTACACTTTGTAACATTTGTTGCTCAATCCGGTT
TTTAGAACCCCCACACACACGTCGTCGGTCATGTGGTTTATTATATATTCTGTACACGAGGTCTGTACGAATTCC
AAAAACGTTTTACAAGCGATGGTAAATAGTTTTATACTCGTTCGAGGAGTTACGTCGAATGATCCTGTGTTGATG
TACTTGATAATTTGACATACGACGTCATGGTCGTACTGTATCATGACCTTTACGTTATTCCTGATAAACATCTTA
AAATACACGGATGCCGAAAGAAGTAAATCCTTTCGTACCGTAACAGCCCCCATGGTGGTAACGACGGAGACCACT
TCGGGCGTACACGGAGGTAGCATATCAAGTCGTTTCTTGTACTCATGATCGACGTACGTTACCGTCTCCGCCATT
TTGTGTATTTTTATATACTTATTTGCTCAACTTTTTTGTTAAAAAAAAAACTTAAAAATCTTCATCCAATGAAAA

IGTGTTATCTTGTTTATGAACAACACCCATTCT T1 SOOI ARCSCe N e AR ARG T AGTITICes
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M153R flanking sequences

LH flanking sequence 258 bp: Forward: 148269-148291; Reverse: 148505-148526. RH flanking
sequence 263 bp: Forward: 149238-149266; Reverse: 149479-149500. M153R ATG start codon at
148157 and TAG stop codon at 149137 are shown in red. TAA stop codon for M152R at 148479 is
shown underlined. M154L stop codon at 149230 is underlined. Total length of amplified region 1232
bp.

148269 : CGGAAACGGGACACAACGTAACGTGTCTAACTCCCGCACACGTCAATCTATGTCATCGTTGTCGTATA
ACGATTACCAAAACGGGCGTGGACGCGACCGCGTTCTCATGCGTCGACGGCGATACATGCACCGAACACGACACG
ACCGCGTCAACGTGTACGATTATTATAAAAACGACGGGTCTAGACTTTTGTTTATGGGGAAACTCTAAAAAAAAT
TGTCAATTAAAGTAAATAGGTTGTGTAAACATGGCTACTGTTGTAAACATGGACACTGTTGTAAACCTGGACGAT
GTAAGCCTGGCGGATAAATGTTGTTGGATATGCAAAGAAGCCTGTGACATCGTACCCAATTACTGCAAATGCCGA
GGGGATAATAAGATCGTGCATAAGGAATGTTTGGAAGAGTGGATCAACACAGATGTCGTGAAAAACAAATCGTGT
GCCATATGCGAGAGTCCGTACAACCTAAAGCGGCGGTACAAAAAAATTACCAAATGGAGGTGTTATAAACGCGAC
TGCCACGATAGTTTATTAGTAAACATGTCGCTTTGTTTGATCGTGGGTGGAATGGGGGGCTATTTACTCATTTCC
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ACGGAAATTGTAAAACTTATAGCGTCTGAGGAAGTTAGCAACATTGCTAAAGTATTTCTCGTCTCTGCGTCCATG
GGTCCATTTATGGTATCCGCATTAACCATGGTACGTGCGTGTATAGACTGTCGTACCTACTTCATAGCTACTCGT
GAACGTAATACGATTCACGAGGTGGCAGAGATGGAAGATGTGGAGGAGGTGGAGGAGGTGAACGATGACGACGGC
GATGAATACGTCGACGCTGTCGAGGAAATCGTCGTGGAGTTACCCGCTTAGAAAAACGAATCGAATAAAAACCCG
TGTACACACGGACGTTAATTTTTTTTGTGGTTTAAAAAATGACCACATTTACGCTTTTTTTTAACGCGTTATATA

M156R Flanking sequences

LH flanking sequence 252 bp: Forward: 149948-149970; Reverse: 150178-150199. RH flanking
sequence 252 bp: Forward: 150358-150381; Reverse: 150597-150618. The annotated ATG for
M156R at 149988 is underlined however translation occurs from the second ATG shown in red at
position 150069. The TGA stop codon at position 150296 (A) is shown in red. The ATG for M008.1R
at position 150304 is shown in blue and underlined. The sequence 5’ to the M156R annotated ATG is
intergenic. Total length of amplified region 671 bp.

149948 :GTAACAACACGTGTGTCGTAGCGTATACATAATGCCGTAAATGACAGTCATAAAACCATCGAGTCGTC
CCAGGCCGAGGAAAAACAAAAATATAAAAGTAAATACATACAGAACGAGCGCCATGGATCTCTCTCCGGGAAGTG
TCCACGAGGGTATCGTATATTTTAAAGACGGAATATTCAAAGTCCGCCTACTCGGATACGAGGGACACGAGTGTA
TTCTTTTGGACTATCTGAACTACAGGCAAGACACGTTGGATCGGTTGAAGGAACGACTCGTGGGACGCGTGATTA
AAACGCGAGTCGTTCGCGCGGACGGTTTATACGTGGACCTGCGACGTTTTTTTTGAGGGTTAAATGAAGTATCTG

GTCCTCGTCTTATGTTTAACGTCGTGCGCGTGTCGAGATATCGGACTATGCACEITCCOATACCTCTACARNCCAR

BfG: 150618
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