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GATCAAGTGCTGAATCAGTCTTTTGTGCTCAAGAACAATCCTTATGGAGCCAGCACAAGCGGACTTGTTGTGCAAGGCGCCGA'T_A_A‘TCTGGTTCTTT
GATCAAGTGCTGGATCAGTT - -TTGTGCTCAAGAACAATCCTTATGGAGCCAGCACAAGCGGACTTGTTGTGCAAGGCGCCGATAATCTGGTTCTTT
GATCAAGTGCTGGATCAGTT - —TTGTGCTCAAGAACAATCCTTATGGAGCCAGCACAAGCGGACTTGTTGTGCAAGGCGCCGA:TAA:TCTGGTTCTTT
GATCAAGTGCTGGATCAGTT --TTGTGCTCAAGAACAATCCTTATGGAGCCAGCACAAGCGGACTTGTTGTGCAAGGCGCCGATAATCTGGTTCTTT
GATCAAGTGCTGGATCAGTT - -TTGTGCTCAAGAACAATCCTTATGGAGCCAGCACAAGCGGACTTGTTGTGCAAGGCGCCGA:TAA:TCTGGTTCTTT
GATCAAGTGCTGGATCAGTT - -TTGTGCTCAAGAACAATCCTTATGGAGCCAGCACAAGCGGACTTGTTGTGCAAGGCGCCGATAATCTGGTTCTTT
GATCAAGTGCTGGATCAGTT - —TTGTGCTCAAGAACAATCCTTATGGAGCCAGCACAAGCGGACTTGTTGTGCAAGGCGCCGA:TA/\'TCTGGTTCTTT
GATCAAGTGCTGGATCAGTT - -TTGTGCTCAAGAACAATCCTTATGGAGCCAGCACAAGCGGACTTGTTGTGCAAGGCGCCGATAATCTGGTTCTTT
GATCAAGTGCTGGATCAGTT - -TTGTGCTCAAGAACAATCCTTATGGAGCCAGCACAAGCGGACTTGTTGTGCAAGGCGCCGA'TA_A:TCTGGTTCTTT

GATCAAGTGCTGGATCAGTTTTTTGTGCTCAAGAACAATCCTTATGGAGCCAGCACAAGCGGACTTGTTGTGCAAGGCGCCGATAATCTGGTTCTTT

AGAGCGTTCGGGTGGCGGTGGTGGCGCAGTACTGGCGATTATTAATGCCCCTCAA.T_A_T‘ACGGTCAGCAGCTTTATTATTAGCGGGGCAGGAGGTGAAGCTTCTATGGGG
AGAGCGTTCGGGTGGCGGTGGTGGCGCAGTACTGGCGATTATTAATGCCCCTCAATAAACGGTCAGCAGCTTTATTATTAGCGGGGCAGGAGGTGAAGCTTCTATGGGG
AGAGCGTTCGGGTGGCGGTGGTGGCGCAGTACTGGCGATTATTAATGCCCCTCA/iTAA:ACGGTCAGCAGCTTTATTATTAGCGGGGCAGGAGGTGAAGCTTCTATGGGG
AGAGCGTTCGGGTGGCGGTGGTGGCGCAGTACTGGCGATTATTAATGCCCCTCAATAAACGGTCAGCAGCTTTATTATTAGCGGGGCAGGAGGTGAAGCTTCTATGGGG
AGAGCGTTCGGGTGGCGGTGGTGGCGCAGTACTGGCGATTATTAATGCCCCTCA/iTAA:ACGGTCAGCAGCTTTATTATTAGCGGGGCAGGAGGTGAAGCTTCTATGGGG
AGAGCGTTCGGGTGGCGGTGGTGGCGCAGTACTGGCGATTATTAATGCCCCTCAATAAACGGTCAGCAGCTTTATTATTAGCGGGGCAGGAGGTGAAGCTTCTATGGGG
AGAGCGTTCGGGTGGCGGTGGTGGCGCAGTACTGGCGATTATTAATGCCCCTCA}‘TAA?CGGTCAGCAGCTTTATTATTAGCGGGGCAGGAGGTGAAGCTTCTATGGGG
AGAGCGTTCGGGTGGCGGTGGTGGCGCAGTACTGGCGATTATTAATGCCCCTCAATAAACGGTCAGCAGCTTTATTATTAGCGGGGCAGGAGGTGAAGCTTCTATGGGG
AGAGCGTTCGGGTGGCGGTGGTGGCGCAGTACTGGCGATTATTAATGCCCCTCA%TAA?CGGTCAGCAGCTTTATTATTAGCGGGGCAGGAGGTGAAGCTTCTATGGGG
AGAGCGTTCGGGTGGCGGTGGTGGCGCAGTACTGGCGATTATTAATGCCCCTCAATAARCGGTCAGCAGCTTTATTATTAGCGGGGCAGGAGGTGAAGCTTCTATGGGG
AGAGCGTTCGGGTGGCGGTGGTGGCGCAGTACTGGCGATTATTAATGCCCCTCAATAANCGGTCAGCAGCTTTATTATTAGCGGGGCAGGAGGTGAAGCTTCTATGGGG

AGAGCGTTCGGGTGGCGGTGGTGGCGCAGTACTGGCGATTATTAATGCCCCTCAATAAACGGTCAGCAGCTTTATTATTAGCGGGGCAGGAGGTGAAGCTTCTATGGGG

CAACCTGCTAAAACAAGGCACCAGCACACTGACCCTCACAGGCGCCAGCAGCTTCACAGGCGATACCACCATCAATGGCGGCGCGATTTCGCT'T_A_A‘TTTCAA
CAACCTGCTAAAACAAGGCACCAGC--ACTGACCCTCACAGGCGCCAGCAGCTTCACAGGCGATACCACCATCAATGGCGGCGCGATTTCGCTaTAATTTCAA
CAACCTGCTAAAACAAGGCACCAGC——ACTGACCCTCACAGGCGCCAGCAGCTTCACAGGCGATACCACCATCAATGGCGGCGCGATTTCGCT:TAA:TTTCAA
CAACCTGCTAAAACAAGGCACCAGC- ACTGACCCTCACAGGCGCCAGCAGCTTCACAGGCGATACCACCATCAATGGCGGCGCGATTTCGCT:TAA:TTTCAA
CAACCTGCTAAAACAAGGCACCAGC--ACTGACCCTCACAGGCGCCAGCAGCTTCACAGGCGATACCACCATCAATGGCGGCGCGATTTCGCTITAATTTCAA
CAACCTGCTAAAACAAGGCACCAGC——ACTGACCCTCACAGGCGCCAGCAGCTTCACAGGCGATACCACCATCAATGGCGGCGCGATTTCGCT:TAA:TTTCAA
CAACCTGCTAAAACAAGGCACCAGC——ACTGACCCTCACAGGCGCCAGCAGCTTCACAGGCGATACCACCATCAATGGCGGCGCGATTTCGCT:TAA:TTTCAA
CAACCTGCTAAAACAAGGCACCAGC--ACTGACCCTCACAGGCGCCAGCAGCTTCACAGGCGATACCACCATCAATGGCGGCGCGATTTCGCTITAATTTCAA
CAACCTGCTAAAACAAGGCACCAGC- ACTGACCCTCACAGGCGCCAGCAGCTTCACAGGCGATACCACCATCAATGGCGGCGCGATTTCGCT:TAA:TTTCAA
CAACCTGCTAAAACAAGGCACCAGC--ACTGACCCTCACAGGCGCCAGCAGCTTCACAGGCGATACCACCATCAATGGCGGCGCGATTTCGCTITAANTTCAA

CAACCTGCTAAAACAAGGCACCAGCACACTGACCCTCACAGGCGCCAGCAGCTTCACAGGCGATACCACCATCAATGGCGGCGCGATTTCGCTTAATTTCAA

Supplementary figure 8:

Multiple alignments of conserved mutations of (A) bmaA orthologues of B. melitensis, (B)
bmaB orthologues of B. abortus and (C) bmaC orthologues of B. melitensis. Conserved
mutations are pointed by red arrows and non-sense mutations generated de novo are marked
by dotted line squares.



