Additional file 3 - DNA sequence alignment of conserved proteins in genomes of M. abscessus ATCC 19977 (CU458896.1), M. avium 104
(CP000479.1), M. avium subsp. paratuberculosis K10 (AE016958.1), M. bovis subsp. bovis AF2122/97 (BX248333.1), M. bovis BCG
Pasteur 1173P2 (AM408590.1), M. bovis BCG Tokyo 172 (AP010918.1), M. gilvum PYR-GCK (CP000656.1), M. intracellulare ATCC 13950
(ABIN00000000), M. kansasii ATCC 12478 (ACBV00000000), M. leprae Br4923 (FM211192.1), M. leprae TN (AL450380.1), M. marinum M
(CP000854.1), M. parascrofulaceum BAA-614 (ADNV00000000), M. smegmatis MC2 155 (CP000480.1), Mycobacterium sp. JLS (CP000580.1),
Mpycobacterium sp. KMS (CP000518.1), Mycobacterium sp. MCS (CP000384.1), M. tuberculosis CDC1551 (AE000516.2), M. tuberculosis H37Ra
(CP000611.1), M. tuberculosis H3TRv (AL123456.2), M. tuberculosis KZN 1435 (CP001658.1), M. ulcerans Agy99 (CP000325.1) and

M. vanbaalenii PYR-1 (CP000511.1).



1.a/ DNA sequence alignment of atpE gene coding ATP synthase subunit C in Mycobacterium genome (locus tag Rv1305 in genome of

M. tuberculosis H37Rv).

10 2 » © 50 ] 70 £ £ 100
| | | | | | | | | | | | | | | | | | |

M. tuberculosis (H37Rv) ATGGACCCCACTATCGCTGCCGGCGCCCTCATCGGCGGTGGACTGATCATGGCCGGTGGCGCCATCGGCGCCGGTATCGGTGACGGTGTCGCCGGTAACG

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)

M. tuberculosis (CDC1551)

M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. leprae (Br4923)

M. leprae (TN)

M. uvilcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)

M. intracellulare (13950)

M. smegmatis (MC2 155)

M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA614)

M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS

160

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)
M. tuberculosis (KZN 1435)
M. tuberculosis (CDC1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. leprae (Br4923)

M. leprae (TN)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (13950)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS




1.b/ DNA sequence alignment of afpE gene coding ATP synthase subunit C in Mycobacterium genome (locus tag Rv1305 in genome of

M. tuberculosis H37Rv).

210 ] 230
| | | | | | |
M. tuberculosis (H37Rv) CCTGGCGTTTATGGCGCTGTTCGTCTTCGCTACACCCG
M. tuberculosis (H37Ra) . . . . e e e e e e e
M. tuberculosis (KZN 1435) . . . . . . e e e
M. tuberculosis (CDC1551) . . . . . . e e e e e e e
M. bovis (AF2122/97) e
M. bovis BCG (1173P2) . . o e e
M. bovis BCG (172) . e e e
M. leprae (Br4923) AL T. .. c.......
M. leprae (TN) AL L T. .o c.......
M. vlcerans (Agy99) e cC..G....
M. marinum (M) e e e cC..G....
M. avium (104) L. L. Co.o C.......
M. paratuberculosis (K10) . . . . .. . .. C. c.......
M. intracellulare (13950) . . . . .. C..C. ... AL
M. smegmatis (MC2 155) . . . . .. C..C.. ... . . c..T..T.
M. kansasii (12478) ... ... ... Co.o cC..G....
M. abscessus (19977) . . .. .. c..c...... T. .. . G..T....
M. gilvum (PYR-GCK) ...c..Cc..C.. L C.. ... .. C..G..G.
M. parascrofulaceum (BAA614) . . . . . . . .. C. C.......
M. vanbaalenii (PYR-1) . . . ... C..C.. ... . . c..T..G.
MJLs L Co.o A..C..G.
M.KMS C.o A..C..G.
M.mMcs Co.o A..C..G.



2.a/ DNA sequence alignment of unnamed gene coding small secreted protein in Mycobacterium genome (locus tag Rv0236A in genome of

M. tuberculosis H37Rv).

10 2 ] 0 50 ] 70 20 £ 100
| | | | | | | | | | | | | | | | | | | |

M. tuberculosis (H37Rv) CTAGCTACGGTTACCGTACTCGACCCGGTTGAGCACTGATGACGACGGATCGCCCCCGGGGAGTGGCGGTTTCTTGTCCTGCTGCACCATCAGGGTCACT

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)

M. tuberculosis (CDC 1551)

M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. leprae (Br4923)

M. leprae (TN)

M. uvilcerans (Agy99)

M. marinum (M)

M. avium (104)

M. intracellulare (13950)

M. smegmatis (MC2 155)

M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)

M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS

110 120 130 140 150 160 170
| | |

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)

M. tuberculosis (CDC 1551)

M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. leprae (Br4923)

M. leprae (TN)

M. uvicerans (Agy99)

M. marinum (M)

M. avium (104)

M. intracellulare (13950) c.

M. smegmatis (MC2 155) .G.

M. kansasii (12478) Cc

M. abscessus (19977) G .G. c ..

M. gilvum (PYR-GCK) . G .G. .G. .G.

M. parascrofulaceum (BAA-614) . . . . . . . . . .. T........ G....G...... G........... C.. ... ... ... AT, .o
M. vanbaalenii (PYR-1) ... .. C.CG. . A. .. .......... G...G..G..G..G.T...G..T..A...... A GA.A. . .A.C.
MJs L c.cG..Cc..... c..G....G .G..C..G..G.T...G..C........ GA LT..A. .. A.C.
M.KMS L. c.CG..C..... c..G....G .G..C..G..G.T...G..C........ GA LT, AL . A.C.
MmMmMcs L. c.CG..C..... c..G G .G..C..G..G.T...G..C........ GA LT AL AL C.



2.b/ DNA sequence alignment of unnamed gene coding hypothetical oxidoreductase in Mycobacterium genome (locus tag Rv0197 in genome of

M. tuberculosis H37Rv).

10 2 K 0 50 ] 70 0 £l 100
| | | | | | | | | | [ | [ | | | | [ | |

M. tuberculosis (H37Rv) CGCGTGCATCCTCTGCGAGTGCAACTGCGGCATCGTCGTGCAAGTCGACGATCGCCGACTGGCCCGCATCCGGGGCGACAAGGCGCATCCGGGGTCTGEG

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)

M. tuberculosis (CDC 1551)

M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)

M. intracellulare (1395)

M. smegmatis (MC2 155)

M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)

M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. vicerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (1395)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS




3.a/ DNA sequence alignment of unnamed gene coding hypothetical oxidoreductase in Mycobacterium genome (locus tag Rv0197 in genome of

M. tuberculosis H37Rv).

410 20 430 “n 430 450 470 430 420 500

M. tuberculosis (H37Rv) GCCTGGGTCGACTTCCAGCTGTACGGCGGTCACACGCGCGGCGAGTTCGAGAACGCCGAGGTGTCGGTGTTCGTCGGGAAGAACCCATGGATGTCGCAGA
M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. uvicerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (1395)

M. smegmatis (MC2 155)

M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (1395)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS




3.b/ DNA sequence alignment of unnamed gene coding hypothetical oxidoreductase in Mycobacterium genome (locus tag Rv0197 in genome of

M. tuberculosis H37Rv).

410 20 430 4o 30 60 470 420 10 500
| | | | | | | | | | | | | | | | | | |

M. tuberculosis (H37Rv) GCCTGGGTCGACTTCCAGCTGTACGGCGGTCACACGCGCGGCGAGTTCGAGAACGCCGAGGTGTCGGTGTTCGTCGGGAAGAACCCATGGATGTCGCAGA

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)

M. tuberculosis (CDC 1551)

M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)

M. intracellulare (1395)

M. smegmatis (MC2 155)

M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)

M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (1395)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS




3.c/ DNA sequence alignment of unnamed gene coding hypothetical oxidoreductase in Mycobacterium genome (locus tag Rv0197 in genome of

M. tuberculosis H37Rv).

610 620 630 640 650 50 670 630 690 700

| | | | | | | | | | | | | | | | | | | |
M. tuberculosis (H37Rv) CGACTTCCATCTACGGGTGCAACCGGGTTGCGACGCCTGGTGCTTGGCGGCTTTGGCCGCGGTCTTGGTCCAGGAAAACCTCTGTAACGAAGCCTTTCTT
M. tuberculosis (H37Ra)
M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)
M. bovis BCG (1173P2)
M. bovis BCG (172)
M. ulcerans (Agy99)
M. marinum (M)
M. avium (104)
M. paratuberculosis (K10)
M. intracellulare (1395)
M. smegmatis (MC2 155)
M. kansasii (12478)
M. abscessus (19977)
M. gilvum (PYR-GCK)
M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)
M. JLS
M. KMS
M. MCS

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (1395)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS




3.d/ DNA sequence alignment of unnamed gene coding hypothetical oxidoreductase in Mycobacterium genome (locus tag Rv0197 in genome of

M. tuberculosis H37Rv).

810 a0 80 340 850 a0 &0 830 a0 Eal
| | | | | | | | | | | | | | | | | | | |
M. tuberculosis (H37Rv) GTGCCGCGGCCCGGCGCATCGGCACCGCCGCGAGCGTGTCGGTGTTCGAAGACCTGGGAATCCAGCAGGCGCCCAACAGCACCGTCTGCTCCTATCTGAA
M. tuberculosis (H37Ra)
M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/37)
M. bovis BCG (1173P2)
M. bovis BCG (172)
M. ulcerans (Agy99)
M. marinum (M)
M. avium (104)
M. paratuberculosis (K10)
M. intracellulare (1395)
M. smegmatis (MC2 155)
M. kansasii (12478)
M. abscessus (19977)
M. gilvum (PYR-GCK)
M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)
M. JLS
M. KMS
M. MCS

910 @20 0G0 40 250 o650 970 930 o0 1000

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. ulcerans (Agy99) --- .G. .
M. marinum (M) --- .G. .
M. avium (104) -- - .G.
M. paratuberculosis (K10) - .. e m== . .G
M. intracellulare (1395) . . . .. .. .. cC...G.T..C............. ...G...C..T..G.. - G.G...T...---........
M. smegmatis (MC2 155) . . . . . . .. o .G G..A..TC.GGTGTG. .G. ..
M. kansasii (12478) AL C.. CLAT L GC.. A . ---... A ..
M. abscessus (19977) L. AL L CL c..... ..G. . LALGL . CA.GG.TGGCT. . .---T...TTA.
M. gilvum (PYR-GCK) - B C.G.CC.G.GGGGTG. . ... G
M. parascrofulaceum (BAA-614) .. G..... TA. . ---.G..G. ..
M. vanbaalenii (PYR-1) AL C.G.CC.G.GGGGTG. .G. ..
M. JLS C..GCC.GTGGTGT. . ... ..
M. KMS C..GCC.GTGGTGT. . ... ..

M. MCS L C.. . B I T C..GCC.GTGGTGT. ... ...



3.e/ DNA sequence alignment of unnamed gene coding hypothetical oxidoreductase in Mycobacterium genome (locus tag Rv0197 in genome of

M. tuberculosis H37Rv).

1010 1020 1030 1040 1050 1050 1070 1080 1090 1100
| | | | | | | | | | | | | | | | | | | |

M. tuberculosis (H37Rv) ACACCGGTCACCGGTGCGCCTATTATCGCGGGCCTGATCCCGGGCAACGTGGTGCCCGAGGAGATCCTGACCGAGCACCCGGATCGGTTTCGGGCGATGA

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)

M. tuberculosis (CDC 1551)

M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)

M. intracellulare (1395)

M. smegmatis (MC2 155)

M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)

M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS

1110 120 130 1140 1150 1160 1170 1180 1190 1200

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173FP2)

M. bovis BCG (172)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (1395)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS




3.f/ DNA sequence alignment of unnamed gene coding hypothetical oxidoreductase in Mycobacterium genome (locus tag Rv0197 in genome of

M. tuberculosis H37Rv).

1210 1220 1230 1240 1250 1260 1270 1280 1220 1300
| | | | | | | | | | | | | | | |
M. tuberculosis (H37Rv) GACCGAGACGGCCAGGCTCGCCCACTACGTGCTGCCGGCGGCGTCGCAGTTCGAGAAGCCGGAAGCCACATTCTTCAATTTCGAGTTTCCACGCAACGGC
M. tuberculosis (H37TRE) . . L e e
M. tuberculosis (KZN 1435) . . . L L L
M. tuberculosis (CDC 1551) . . . o e e e
M. bovis (AF2122/97) e .
M. bovis BCG (T173P2) . .
M. bovis BCG (172) e e s

M. uvlcerans (Agy99) LGLAL L L CG
M. marinum (M) LGLAL L L. CG
M. avium (104) .G AC
M. paratuberculosis (K10) .G AC .
M. intracellulare (1395) .G AL ACT
M. smegmatis (MC2 155) .G.A. ACG
M. kansasii (12478) LGLAL L CG
M. abscessus (19977) .G.A. AC
M. gilvum (PYR-GCK) .G AL CAC.
M. parascrofulaceum (BAA-614) LGLAL L cCT
M. vanbaalenii (PYR-1) .G AL AC .
M. JLS .G A ACG
M. KMS .G.A. ACG
M. MCS .G A ACG
1310 1320 1330 1340 1350 1380 1370 1380 13%0 1400

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (1395)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS




3.g/ DNA sequence alignment of unnamed gene coding hypothetical oxidoreductase in Mycobacterium genome (locus tag Rv0197 in genome of

M. tuberculosis H37Rv).

1410 1420 1430 1440 1430 1480 1470 1430 1490 1500

| | | | | | | | | | | | | | | | | | | |
M. tuberculosis (H37Rv) CGGACCTGCGGCCGCTGCGAGAGGCCGCTGCTCAGGGTCGCCAGGCGTATACCGAGGCGTTCCTCGCGGCGGCGGCGACCAATCCCACCGTGGCGAAACT
M. tuberculosis (H3TRE) . e e e e e e e e
M. tuberculosis (KZN 1435) . . . . . e e e
M. tuberculosis (CDC 1551) . . . . . . e e e e e e
M. bovis (AF2122/97) A
M. bovis BCG (T173P2) e s
M. Bovis BCG (172) e e

M. ulcerans (Agy99) GCAG.G

M. marinum (M) . ..GCAG.G. ..

M. avium (104) R R GCGG.GC. .

M. paratuberculosis (K10) A ..CL GCGG.GC. .C. .
M. intracellulare (1395) R AL L CCAG.G. ... ..
M. smegmatis (MC2 155) ,C.. A .C.A. ... T....CAG...... C.AAGC. ..

M. kansasii (12478) R L GCAG. . A

M. abscessus (19977) Lo T AL L VAL LT cC..G.....

M. gilvum (PYR-GCK) .C..G.. ... T. ... .CAG. ... .. c..C.. A..

M. parascrofulaceum (BAA-614) . .. .G. . A..C......GCC........ CCGGA.C. .

M. vanbaalenii (PYR-1) ....G..CGC.........CCGA. ... .. AL G. ...

M. JLS LCL AL LCLLL L ACGCG.C. .

M. KMS LCLLALL .CLL ACGCG.C. .

M. MCS .CL AL LCLLL L ACGCG.C

1510 1520 1530 1540 1550 1560 1570 1530 1590 1600

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. uilcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (1395)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS




3.h/ DNA sequence alignment of unnamed gene coding hypothetical oxidoreductase in Mycobacterium genome (locus tag Rv0197 in genome of

M. tuberculosis H37Rv).

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/37)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (1395)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/37)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (1395)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS

1610

1620

1640 1650 1650 1670 1630 1690 1700

| | | | | |
TACCCTGACGCCGTCCGCCGCGCCGGCCACGCCGACGGCAACGCGCTGTTCGACGCGATTCTCGAGCGCCCCTCCGGGGTCACGTTTACCGTGCACAACT

1710

.G
LT
..... T.
..... T.
..... T.
T.

1720

.AAC.C.

.CLATA ..
CG.

CG.

CGAT. .. ..
.C.CG.

LT
CG.T.
.C.CG. .. ..
.c.c..
.c.c..
.c.Cc..

1740 1750 1760 1770 1780 1790 1300

..G. .G.CCTGAA AT
.G. .G.CCTGAA AT
T
T

.GAGCGG. .. .C.
.T.GAGCGG. .. .C.
G...G....... G.
.CG.A.CCAG.A.G.
.G...GCG.TT. .GG
.GTGTC.CGT. . .G.
.G..G.CG.TG. .GA
.G G.G...C.
T..GCCG.A...G.
. .GCCGAG.GTGA
. .GCCGAG.GTGA

.GCCGAG.GTGA



3.i/ DNA sequence alignment of unnamed gene coding hypothetical oxidoreductase in Mycobacterium genome (locus tag Rv0197 in genome of

M. tuberculosis H37Rv).

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. uvicerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (1395)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. uvilcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (1395)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS

1810 1820 1830 1840 1850 1360 1870 1850 1820 1200
| | | | | | | | | | | | | | | | | | | |
GCGGTTGACCACGCCTCAACTGCCGATCGTGCTGTCGGTGGGCGAGCGCCGCGCGTACACGGCCAACGACATCTTCCGTGACCCGTCCTGGCGCAAACGE

.CG.
.GCAC.C. . ..G.CG.
.GCAC.C.. ..G.CG.
.GCAC.C. . ..G.CG.

1910 1920 1930 1940 1950 1980 1970 1980 1920 2000
| | | | | | | | | | | | | | | | | |

.C. L AL .G...C.

.C. AL .G...C.
C....... GC..C.
C....... GC..C.

.C. AL G .C.
.C..TG.A.G...C.
.C..TG...GA. . C.
..T..C. . TGAAAG. . T..
... T...C..TG. . .GT..G.
..CA....C..CG...GC..C.
..CAG...C..CG. AG...C.
..CGGACC. .TGA. .G .G.
..CGGACC. . TGA. .G .G.
..CGGACC. . TGA. .G .G.



3.j/ DNA sequence alignment of unnamed gene coding hypothetical oxidoreductase in Mycobacterium genome (locus tag Rv0197 in genome of

M. tuberculosis H37Rv).

2010 2020 2030 2040 2050 2050 2070 2080 209 2100

| | | | | | | | | | | | | | | | | | | |
M. tuberculosis (H37Rv) AGGCGACGGTGGAGGTCACCGAGACGATGCTGGCCGGACACGCCGCGCTGCCCAACGGCTTTGGGCTGGACTACACCGGCGACGACGGGCG-CACCGTCG
M. tuberculosis (H37Ra)
M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)
M. bovis BCG (1173P2)
M. bovis BCG (172)
M. ulcerans (Agy99)
M. marinum (M)
M. avium (104)
M. paratuberculosis (K10)
M. intracellulare (1395)
M. smegmatis (MC2 155)
M. kansasii (12478)
M. abscessus (19977)
M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614) . .. .C..C..C. . A. ... ...... C. . G..C........ LT c...... GT. . A..G.. ... ... A-AL L. G.

M. vanbaalenii (PYR-1) .G .CAT. .. ... .. C.G..G...... T.A. .. ... .. G.AC..CG.C T.-TCG.C.ACGGCG. ... .. GGG...CG

M. JLS .G. LG cC.G..C...... L LG CT..A..C...... - . AC .CGG

M. KMS .G. LGl cC.G..C...... B L CT..A..C...... - . AC .CGG

M. MCS G. LG cC.G..C...... T C.. CT..A..C...... -.AC .CGG
2110 2120 2130 2140 2150 2160 2170 2180 2120

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (1395)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS

.C

.G.
.C.
.G.
.C.
.G.
.C.
.C.
.C.



4.1/ DNA sequence alignment of I/ppM gene coding hypothetical lipoprotein in Mycobacterium genome (locus tag Rv2172¢ in genome of

M. tuberculosis H37Rv).

10 20 » © 50 ] 7 £ £ 100
| | | | | | | | | | | | | | | |

M. tuberculosis (H37Rv) CTAGTCCGGCTTGCCCGGCTCGGCAGGTGACCAGTAGGCAAGCATTTCCGCGAAGGTCTCGAAAGCCGCGGCCGAAACGCCATACGTCGCCTCGAGATGG

M. tuberculosis (H3TRE) . e e e e e e s

M. tuberculosis (KZN 1435)

M. tuberculosis (CDC 1551)

M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. leprae (Br4923) . .ACGCAAA.
M. leprae (TN) . .ACGCAAA.
M. ulcerans (Agy98) ...GT.TGT. T.
M. marinum (M) ...G6T..GT.T.
M. avium (104) T .CG. -
M. paratuberculosis (K10) T CG. --- A
M. intracellulare (13950) . T...6..TG...........C..G.....C.............6...C..6.6AC.G..G.TC..G..G. ... ... ........
M. smegmatis (MC2 155) AGCC G.T.
M. kansasii (12478) LT T T
M. abscessus (19977) AG.AGA.C -
M. gilvum (PYR-GCK) LAG. L L L TAT .C
M. parascrofulaceum (BAA614) ..AAG. .CC..G.C. .
M. vanbaalenii (PYR-1) AA. . T.T.T .C
M. JLS AGAC.G LA
M. KMS AGAC.G LA
M. MCS AGAC.G. .. LA
120 130 140 150 160 170 180 120 200
| | | | | | | | | | | | | | | | | | | |
M. tuberculosis (H37Rv) ATGCTTAGCGGAAAACCCAGATCGGCGACGCCGTCTAGCACACGCTTGTACAAGTCGACCATGAGCCGGCGCCGCCGTGCGGGTTCACTGCCGGCCAACT

M. tuberculosis (H3TRE) . . e e e e e e s
M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. leprae (Br4923)

M. leprae (TN)

M. vlcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (13950)

M. smegmatis (MC2 155)

M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK) GG.G

M. parascrofulaceum (BAAG614) TT.T.G.GC
M. vanbaalenii (PYR-1) G.CC

M. JLS TTGTCG

M. KMS TTGTCG

M. MCS



4.b/ DNA sequence alignment of /ppM gene coding hypothetical lipoprotein in Mycobacterium genome (locus tag Rv2172¢ in genome of

M. tuberculosis H37Rv).

210 20 230 240 250 260 270 230 20 300

| | | | | | | | | | | | | | | | | | | |
M. tuberculosis (H37Rv) TCTGCACGAACGCCTGCTCGTCGGCCACCGCGGCGTTTCCCGGGTCCTGGATCAGCCAGTTGATCAGGCCGATGCGGGTCTCGACCTTCGGGACAAAGCC
M. tuberculosis (H37Rs) . . . . . ... ... .. .
M. tuberculosis (KZN 1435) . . . . . . . . . . ...
M. tuberculosis (CDC 1551) . . . . . . . ... ...
M. bovis (AF2122/97) . ... ... ... ...
M. bovis BCG (1173P2) . . . . . ... ... ..
M. bovis BCG (172) . ... ... ... ...
M. leprae (Br4923)
M. leprae (TN)
M. uvlcerans (Agy99)
M. marinum (M)
M. avium (104)
M. paratuberculosis (K10)
M. intracellulare (13950)
M. smegmatis (MC2 155)
M. kansasii (12478)
M. abscessus (19977) .
M. gilvum (PYR-GCK) . ..G..G. . .Gl
M. parascrofulaceum (BAAG14) L .G AL P L O e ¢
M. vanbaalenii (PYR-1)

M. JLS
M. KMS
M. MCS
400
| | | |
M. tuberculosis (H37Rv) GAACGACAGCAGAATCTCGGGTCGGTGTTCGGTGGTCCTGGCGAACTCGCGCAGGAAGCCCACGATCGCGTCGGAATACAACAGCTGGGTCATGCCGTAG

M. tuberculosis (H3TRE) . L e e e e
M. tuberculosis (KZN 1435) . . L e e e e
M. tuberculosis (CDC 1551) . . . . . e e e e
M. bovis (AF2122/97) .
M. bovis BCG (1173P2)
M. bovis BCG (172)

M. leprae (Br4923)

M. leprae (TN)

M. uvilcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (13950)
M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK) R .C.T. .. B .
M. parascrofulaceum (BAAG14) - e G
M. vanbaalenii (PYR-1) . - .G .G.GL L
M. JLS LT,

M. KMS
M. MCS



4.c/ DNA sequence alignment of /lppM gene coding hypothetical lipoprotein in Mycobacterium genome (locus tag Rv2172¢ in genome of

M. tuberculosis H37Rv).

410 20 30 w 50 %0 470 50 40 500
| | | | | | | | | | | | | | | | | | |
M. tuberculosis (H37Rv) GTTGCGCCCCGACTGCACTTGAAATTGAGCCGGCCCTGCTCGCCGTCTCGGGTGGGGATCACGATCACACCACGGTTGGCCACCAGCTGGCGATACAGCG
M. tuberculosis (H3TRE) . . e e e e e e
M. tuberculosis (KZN 1435) . L L e e e e
M. tuberculosis (CDC 1551) . . . o o e e e e e e e e s
M. DOVIS (AF2122/87) e e
M. bovis BCG (T173P2) . o o e i e e
M. bovis BCG (172) e
M. leprae (Br4923) LLC T..T.. .. ... cC..... S C.T......... G........ G........ Al AT.CA..G. LT
M. leprae (TN) LLCL T..T.. . cC..... AT . ..o C.T......... G........ G........ AL AT.CA..G....T.
M. ulcerans (Agy99) R T.GT . . e T AL G....... G..G. . AG.CA. . ... AT,
M. marinum (M) R T, T e T AL G....... G..G. . AG.CA. . ... AT,
M. avium (104) R c G..GTC......... GC...AG. .. ..... T. ... ... G. ... ... G...G..G..G....... T...... G.C...G..G.T.
M. paratuberculosis (K10) R G..GTC......... GC...AG. .. ..... T........ G. ... ... G...G..G..G....... T...... G.C...G..G.T.
M. intracellulare (13950) R T.GTC......... G. ... A......... T........ G. . ... G...... c G....... T........ cC...... G.T.
M. smegmatis (MC2 155) LLC T.GTC......... G....A...C..... T..A..T..G..C..C....... G....G.G..G....... G...... G.C.GCG..G.T.
M. kansasii (12478) J T..T....T........ AL AL AL cc..... G.T.
M. abscessus (19977) T.C...... TTGTC. . .T..... TGA. .AT..C........ C...G.A..... C....... G .G.T..G. .A. . CTGA. .G.TG.CATCGA. .TT.
M. gilvum (PYR-GCK) R G..GTC......... G....AG. .. .. G..T..... C..G............. G...G..G..G..... CT.G..G.CGCC.TCGA.G.T..
M. parascrofulaceum (BAA614) C...... T.GTC......... G....A...... G..T........ G........ AL .. G G....... G..... AG.C. .. ... G.TG.
M. vanbaalenii (PYR-1) B GTC......... G. ... A. ... .. G..... cC..T..G..T..C....... G...G..T..G..... CT.G..G.C TCGA.G.T.
M. JLS ..CL LA T.CT.......... cCG CAGL L L AL G. . ... ... G.G G.G..C...... T.G..... ACCTTCG. .G.T.
M. KMS cC.. A T.CT.......... CG CAGL L L AL G. ... G.G G.G..C...... T.G..... ACCTTCG. .G. T.
M. MCS C..A T.CT.......... cG CAGL L L AL G. .. ... ... G.G G.G..C...... T.G..... ACCTTCG. .G. T.
510 520 530 540 550 360 570 530 520 600

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173F2)

M. bovis BCG (172)

M. leprae (Br4923)

M. leprae (TN)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (13950)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS




4.d/ DNA sequence alignment of /ppM gene coding hypothetical lipoprotein in Mycobacterium genome (locus tag Rv2172¢ in genome of

M. tuberculosis H37Rv).

610 620 630 640 650 650 670 630 620 700
M. tuberculosis (H37Rv) GACCAGCCGCCGGTGCAACGATGGCTCGTCCATGAACGCGGTTACCTGCGTACACAGGCCATGGACTCCCGCCAACTCCGGTTTGATGATCGACCAGAAA
M. tuberculosis (H3TRE) . e e e e e e e
M. tuberculosis (KZN 1435) . . L e e e
M. tuberculosis (CDC 1551) . . . . o e e e e
M. boVis (AF2122/97) e
M. bovis BCG (T173P2) . e
M. BOVIS BCG (172) ot e e e e
M. leprae (Br4923) .G.G. ... ... ACC..G..... C. T..G..... A..G. .. .. c....T. C..G.G.......... c CT........... G
M. leprae (TN) .G.G. ... ... ACC..G..... C. T..G..... A..G. .. .. c....T. C..G.G.......... c CT. ... ....... G
M. ulcerans (Agy99) C........ G..AC...GG.CC.CT..... GG.A. ... ....... L A...G.T..TC LG TT. .G L oo TG. ... .. G
M. marinum (M) C........ G..AC...GG.CC.CT..... GG.A. ... ....... L A...G.T..TC. LG TT. .G TG. ... .. G
M. avium (104) .GT...G..T.C..... G. CT.T. ... . . ... G..... G..G. A .C.T..TC .G .GT .. cC..C......... G
M. paratuberculosis (K10) .GT...G..T.C..... G. CT.T.. ... ... .. ... .... G..... G..G. A cC.T..TC .G..GT.......... c..C......... G
M. intracellulare (13950) LGT L G.CCC...G. C. G........ G. A CCT..TC G.T..GT..... c .Ccc.Cc..... ... G
M. smegmatis (MC2 155) CGT...G...TCAC...G..CCTC AC G..... AC..G........ G........ GC.C.GG..G.G. .G G..CCG...... GTT T.T
M. kansasii (12478) .6.G....T..CA....G..TC.A. ... ... ...... G..... G........ G........ GCT. .TCGA. .G...T...... C.. . A ... G
M. abscessus (19977) CGT. . .A. . ... ccc...GT cC.T....... GA. .. .. AC..G..T..... G..... T cc.c CG.G.G..GT..A.CCCG. Al T.G
M. gilvum (PYR-GCK) .G.G. ... ... CAC. . .GG.TCTC. .. ... ... ... ...... G. .. ... c T.T GT.G.G...... G..C..... C.. ... ... G
M. parascrofulaceum (BAA614) . GT. . . . ... TT.C...G..TC........ GGA. .. ... ... G..... G..G. AC G..C.TC....... GT..G..C CC........... G
M. vanbaalenii (PYR-1) .GT. . A...G.C.C...G..TG.C............ G..... G..... G..G........ c.T TG .G6..G...G..ccC C..GTT...... G
M. JLS .GTG. ... .. T.CC...G..CG..T..... G.G...... c..c..... G..G..... T..GC... . A..G.G..G................ TG. ... .. G
M. KMS .GTG. .. ... T.CC...G..CG..T..... G.G...... c..c..... G..G..... T..GC... . A..G.G..G................ TG. ... .. G
M. MCS .GTG. .. ... T.CC...G..CG..T..... G.G...... c..c..... G..G..... T..GC. A..G.G..G. .. ... ........... TG. ... .. G
710 720 730 740 750 760 ™ 750 790 200
| | | | | | | | | | | | | | | | | | | |
M. tuberculosis (H37Rv) TCGAGTACATCCAGCTTCGGCTGCA-CGGGATGGGCCTATCGTCATCCTCGGCGATCATCCCCGGCATCATTACGTGCCGTATCCGGCCGTCAAGCCCGG
M. tuberculosis (H37Ra) . . . . . . e 8
M. tuberculosis (KZN 1435) . . . . . . . . 8
M. tuberculosis (CDC 1551) . . . . . . . . . 8
M. bovis (AF2122/97) . e e T
M. bovis BCG (1173P2) . . . e T e
M. bovis BCG (172) . e T e
M. leprae (Brd923) .. ... C..G........ T. ... T T A A.G. ... .. T...... AL AL C........ AL cT G
M. leprae (TN) .. ... C..G........ T. ... T T AL A.G. ... .. T...... AL AL C........ AL cT G
M. vlcerans (Agy99) .. ... C..G..G...... T...... T. c.cc G...... G..T. ... ..., G..G..... C........ C.GA. ... ... .. c...... A
M. marinum (M) .. ... C..G..G...... T...... T. c.cc G...... G..T.. ... ......... G..G..... C........ C.GA. .. ..... c...... A
M. avium (104) ..C..CL. G G. LT T. A.CC G.G...... G........... G..G..G.. A .. .. C........ G........... cC.. A..C
M. paratuberculosis (K10) ..C..C..G. ... G. LT T A.CC G.G. ... ... G..G..G. . .A... .. C........ G. ... ... C..A..C
M. intracellulare (13950) . . . .. C. ... G. LT TLOT AL L A.GG. . ... G. ... ... G..... G..G..... C........ G. ... ... C.AA
M. smegmatis (MC2 155) . . . .. G..G....T...G. LT..T.TC. ... .. A.GG. . ... G...... L G..G..... G........ G........ T..G.TG
M. kansasii (12478) ..C..G..G..G..... G....... T..... cc G...... G. . . G..G..... c..... G..G..T........ G..G..C
M. abscessus (19977) B o G. .T..T.TCC.G. . ... G C.G...... AL GAG. .A. .. .. c...... GC G..C.G G.T A
M. gilvum (PYR-GCK) ..C..G..G..G..... G. .T..T.TC C. . A.GG. . AC.G..... CT. ... ........ G..... c..... G..G..... c G.C.......
M. parascrofulaceum (BAA614) . .C. .C. .G..G. .. .. G. LT T. T A.GG. . ... G........... G G..... G..... C........ cC.G c GTC.......
M. vanbaslenii (PYR-1) . . ... G..G..6..T..G6..T.T..T.TC...... A.GG C.G..... CT. ... .......... G..... c..... G..G........ CG.C.......
M. JLS ..C..G..G. .T...6G. LT .T.TC. ... .. A.G.C CTG. .. .. CT. ... .. ... ..., G..... G....... CG........ c G.TA.
M. KMS ..C..G..G. .T...6G. LT..T.TC. ... .. A.G.C CTG. .. .. CT. ... .. ... .. .. G..... G....... CG........ c G.TA.
M. MCS C..G..G. .T...6G. LT..T.TC. ... .. A.G.C CTG. .. .. CT. ... . ... .... G..... G....... CG........ c G.TA.



4.e/ DNA sequence alignment of /JppM gene coding hypothetical lipoprotein in Mycobacterium genome (locus tag Rv2172¢ in genome of

M. tuberculosis H37Rv).

810 &0 830 840 850 250 870 80 330 200
| | | | | | | | | | | | | | | | | | |

M. tuberculosis (H37Rv) ATGCAGCCGAGTACTGCACCACCTTGCGAGCATCTTCGATTGCCCGCTCCTTGCCACCCTCGAGGTTCGGTGGCACCAGCTCCAGCGCGATCGTGTTGAG

M. tuberculosis (H3TRB) . . e e

M. tuberculosis (KZN 1435) . . L e e e e s

M. tuberculosis (CDC 1551) . . . . . . e e e e e e

M. bovis (AF2122/87) e

M. bovis BCG (T173P2) e e e e e e e e e

M. bovis BCG (172) e e e e e e e

M. leprae (Br4923) L.T.G-.G. L. T..G..........

M. leprae (TN) .. T.G G..... T..G..........

M. ulcerans (Agy99) LGT.CL

M. marinum (M) LGT.CLL

M. avium (104) .CT.C..G. . A.G.C.......

M. paratuberculosis (K10) .CT.C..G. . A.G.C.......

M. intracellulare (13950) CCT.G..... A.G.C.......

M. smegmatis (MC2 155) TCT.G..G.C.ATTGCG.G

M. kansasii (12478) B R c...G..

M. abscessus (19977) .CT.G G VAL L CG

M. gilvum (PYR-GCK) CCT.G..A. . AC.GC G

M. parascrofulaceum (BAA614) LT C

M. vanbaalenii (PYR-1) CCT.G..... AC. .C. G

M. JLS CCT.G...... c.GC. G

M. KMS CCT.G...... c.GC G

M. MCS CCT.G...... c.GC. G




M. tuberculosis H37Rv).

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. leprae (Br4923)

M. leprae (TN)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (13950)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. leprae (Br4923)

M. leprae (TN)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (13950)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS

10
|

-
|

€0
|

S5.a/ DNA sequence alignment of esxG gene coding hypothetical PE family protein in Mycobacterium genome (locus tag Rv0287 in genome of

100

| | | | | | ! | |
ATGAGCCTTTTGGATGCTCATATCCCACAGTTGGTGGCCTCCCAGTCGGCGTTTGCCGCCAAGGCGGGGCTGATGCGGCACACGATCGGTCAGGCCGAGC

G. T.... ...
G. LT
..... T,
..... T, ...
------ A.G.....C
..... A.G.....C
------ A.G.....C
..... T...C.C..C
G..... T.G........
..... TT.GC.T c
........ C........
AAAAAA A.G.....C.
..... A.GC. .C
...... A.GC.C..C.
...... A.GC.C..C.
...... A.GC.C..C.
110

LT C.......
LT C.......
AA . G.C.....
AA L G.C.....
AAL ..o
L. C AGTT
CAT L
C....... T.......
..C CA. C
AL C........
....... CA. ... ..




5.b/ DNA sequence alignment of esxG gene coding hypothetical PE family protein in Mycobacterium genome (locus tag Rv0287 in genome of

M. tuberculosis H37Rv).

210 20 230 240 250 260 270 250 20
| | | | | | | | | | | | | | | | | | |
M. tuberculosis (H37Rv) CTTGTTGGATGTCGCGCAGGCGAATCTGGGTGAGGCCGCCGGTACCTATGTGGCCGCCGATGCTGCGGCCGCGTCGACCTATACC---GGGTTCTGA
M. tuberculosis (H3TRE) . o e e e e -
M. tuberculosis (KZN 1435) . . . L e —— e
M. tuberculosis (CDC 1551) . . . e e e - .-
M. bovis (AF2122/87) e e -
M. bovis BCG (T173P2) e e e e -
M. bovis BCG (172) e e e -
M. leprae (Br4923) TC..C.C AT .. CA.C T. ... ... A, A AG G......... AL A T........ T..C. ACC .C.G
M. leprae (TN) TC..C.C CALT L CA.C..T.......... AL A AG. .G. ... ... .. AL A T. ... ... T..C. ACC...C.G
M. ulcerans (Agy99) .C.oL Al c..... C. . A.. ... ... C. ... ... ... T..... C... ... ..... c TG.G..C. --- T
M. marinum (M) J o AL c..... C. . A........ C........... T..... C... ... ..... C TG.G. .C. B
M. avium (104) .c..cC. CA. cC..... c..c..c..c..c........ c..... C.. . C..C........... CGG .C. ---.CL
M. paratuberculosis (K10) .c..cC. CA .CLLL L c..c..c..c..c........ c..... C. .. ... ... c..c c........ CGG .C. ---.C..
M. intracellulare (13950) GC..C..... AL .CLLL L c..c..c..c..c........ c..... C........ G..C..G........ C..CGGT..C. ---.CLL
M. smegmatis (MC2 155) GC..Cc.cC CA. .. ..... cTC..CA.C..C..C G TCG.G .c..cC GCAG. .C..C C..G..CAGC. .. .. c. ---L L TAL L
M. kansasii (12478) ... C AL c..... c..... T T..... G.. T..C..T T..A..C..... T..G....... G...C. - VAL
M. abscessus (19977) GC..C..... AL TC c..Cc..... T..... G.CC............. AG..C..C c..... CAGCCGT CGT. --- cG A
M. gilvum (PYR-GCK) Gc.cc.c CA. .. ....... c..CG.C c C........ GG c c AG. .. .. C........ CAGC. .. .. cc ---.CCG. .. ..
M. parascrofulaceum (BAA-614) . C. .C. .. .CA. .. A. .. .. c..c..c..... C........ c..... C... ... ..... Cc c c..... A..CGG Cc ---.CC......
M. vanbasalenii (PYR-1) GC..C.C..C..G.. .A..... c cCaA.C..C..T G..G.CCT c..c. CAAL L L L cT.C G..AAGC.AT c ---.TCA. .. ..
M. JLS GC..C.C..CA. .C. T c..c..c..c..... G..C..... c..c. .AG c G........ CGGC. .. .. c ---.CCA. . ...
M. KMS GC..C.C..CA. .C. T c..c..c..c..... G..C..... c..c. LAG c G........ CA.C..... c. ---.CCA. .. ..
M. MCS GC..C.C..CA. .C. T c..c..c..c..... G..C..... c..c. .AG c G........ CA.C..... c. ---.CCA. .. ..



6.a/ DNA sequence alignment of esxH gene coding hypothetical PE family protein in Mycobacterium genome (locus tag Rv0288 in genome of

M. tuberculosis H37Rv).

10 2 0 © 50 ] 70 20 @0 100
| | | | | | | | | | | | | | | | | |
M. tuberculosis (H37Rv) ATGTCGCAAATCATGTACAACTACCCCGCGATGTTGGGTCACGCCGGGGATATGGCCGGATATGCCGGCACGCTGCAGAGCTTGGGTGCCGAGATCGCCG
M. tuberculosis (H37Ra) ..
M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)
M. bovis BCG (1173P2)
M. bovis BCG (172)
M. leprae (Br4923)
M. leprae (TN)
M. vicerans (Agy99)
M. marinum (M)
M. avium (104)
M. paratuberculosis (K10)
M. intracellulare (13950)
M. smegmatis (MC2 155)
M. kansasii (12478)
M. abscessus (19977)
M. gilvum (PYR-GCK)
M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS
M. KMS
M. MCS
110 120 130 140 150 160 170 180 190 200
| | | | | | | | | | | | | | | | | | |
M. tuberculosis (H37Rv) TGGAGCAGGCCGCGTTGCAGAGTGCGTGGCAGGGCGATACCGGGATCACGTATCAGGCGTGGCAGGCACAGTGGAACCAGGCCATGGAAGATTTGGTGCG
M. tuberculosis (H37Ra) GT.......... T.C..TCC..... T........ T GC...... AC. ..o C.A..G...C.......

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. leprae (Br4923)

M. leprae (TN)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (13950)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS




6.b/ DNA sequence alignment of esxH gene coding hypothetical PE family protein in Mycobacterium genome (locus tag Rv0288 in genome of

M. tuberculosis H37Rv).

210 20 230 240 250 260 270 230 220
| | | | | | | | | | | | | | | | | |

M. tuberculosis (H37Rv) GGCCTATCATGCGATGTCCAGCACCCATGAAGCCAACACCATGGCGATGATGGCCCGCGACACGGCCGAAGCCGCCAAATGGGGCGGCTAG
M. tuberculosis (H37Rs) . . . . . .. .. GT....... TG. .. .. ... .. GT. ... .. T....T..A..TGG. .. ... ... ...... G. . ... ...,
M. tuberculosis (KZN 1435) . . L e
M. tuberculosis (COC 1551) . . . . . . ... GT....... TG. . ... ... .. GT. .. .. . T. ... T, A .TGG. . . ... ... ...... G. . ... ...
M. bovis (AF2122/87) e e e e e
M. bovis BCG (T173P2) e e
M. BoviS BCG (172) e e e
M. leprae (Br4923) T..... c..... A...G.. A. T CC. . AA. .. ... TT T C.CA........ CAA T A
M. leprae (TN) T..... c..... A...G.. A...T..CC..AA. . .... TT....T C.CA........ CAA T A
M. ulcerans (Agy99) . .. ... C..GT....... TG.A. . ... C. c...cC LT T........ ACAL L A
M. marinum(M) ... ... cC..GT....... TG.A. .. .. C. . . c...cC. LT T. ... .. ... AL A
M. avium (104) c..... C..GT..... G.......... C..G............ T.C LT CA . L
M. paratuberculosis (K10) c..... cC..GT..... G.......... C..G............ T.C...T........... CA . .
M. intracellulare (13950) cC..G..C..GT..... G.......... C..G............ T..... C........... CA. ... ... ... ..... G. ... .. ......
M. smegmatis (MC2 155) T..... cC.GC...... G...C...G..C GCAG. . .. ... ......... GC..G...... CA. . ... ... G...... G..... AT . A---
M. kansasii (12478) . ... ... .. AT. . ... G. . G....G..C. .. CA. T........ AL
M. abscessus (19977) c..... c.GCc..C...GG.TC. ... .. C.. . A........ T..T...... AC. ... ... ... T........ GA. . ... G....... CA. A
M. gilvum (PYR-GCK) . . .. .. c.Gc..C...G....T..... C..GATG. ... ... c.T..... GCC..G..G..TCA. .. ... G.G...... G...... T.A---
M. parascrofulaceum (BAA-614) T . . . .. cC..G..C...G.......... = T..... c.C......... CA. ... ... ..., G........ T.GA
M. vanbaalenii (PYR-1) . ... .. C.G....... G..GC...... C. .GATG. . ... .. c.T..... GCC. . .A. . ... TCA. .. ... .. G...... G...... T.A---
M. JLS c..... cC.GC...... G.G........ C..GATG. ... ..... T...... GC..A. .. .. TCA. .. ... G.G...... G...... T.A---
M. KMS c..... cC.GC...... G.G........ C..GATG. ... ..... T...... GC..A. .. .. TCA. .. ... G.G...... G...... T.A---

M. MCS c..... c.GCc...... G.G........ C..GATG......... T...... GC. . A. .. .. TCA. ... .. G.G...... G...... T.A---



7.a/ DNA sequence alignment of esxR gene coding hypothetical PE family protein in Mycobacterium genome (locus tag Rv3019c in genome of

M. tuberculosis H37Rv).

10 20 »n 0 0 &0 70 0 €0 100

| | | | | | | | | | | | | | | | | | | |
M. tuberculosis (H37Rv) CTAGCCGCCCCACTTGGCGGCTTCGGCCCCATCTCGAGCCAACATCGCCATGGTGTTGGACTCATGGGTGCCAGACATCGACTGATAGGCCCGCACCAGA
M. tuberculosis (H37Rsa)
M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)
M. bovis BCG (1173P2)
M. bovis BCG (172)
M. leprae (Br4923)
M. leprae (TN)
M. ulcerans (Agy99)
M. marinum (M)
M. avium (104)
M. paratuberculosis (K10)
M. intracellulare (13950)
M. smegmatis (MC2 155)
M. kansasii (12478)
M. abscessus (19977)
M. parascrofulaceum (BAA-614)
M. gilvum (PYR-GCK)
M. vanbaalenii (PYR-1)
M. JLS
M. KMS
M. MCS

DOOOOOOOOOOOOOOO

120 130

M. tuberculosis (H37Rv)
M. tuberculosis (H37TRa) . . . . . e e e e e
M. tuberculosis (KZN 1435) . . . . . . . e
M. tuberculosis (CDC 1551) . . . . . . . e e e e e
M. bovis (AF2122/97) . e
M. bovis BCG (1173P2) . . . . . e
M. bovis BCG (172) e

M.lepree (Br4923) .. T..CGT............... CAC....... G....... AC. A B .. .GCA.GCTTG. .
M. leprse (TN) .. T..CGT............... CAC. ... ... G....... AC. A .. .GCA.GCTTG. .

R

M.vilcerans(Agys8) .. T..C.TC... ... ... ..... c.c...... CG .G..G.
M. marinum (M) L LCLTCL L c.c...... CG....G..G.
M. avium (104) CT...C.T.....C......... c.c...... CA....G..G.
M. paratuberculosis (K10) cCT...C.T.....C......... c.c...... CA....G..G..
M. intracellulare (13950) CTT..C.T. ... ... . ........ c...... CA....G..G..
M. smegmatis (MC2 155) . . . .. A c...... CG....G..G..
M. kansasii (12478) LLGLLCL AL L c.c.c...... CG....G..G..
M. abscessus (19977) L. T..C.T. . .GGT . ... ... c....... G.GGCC.GGC.
M. parascrofulaceum (BAA-614) CT. . .C.TC. ... ... ... ...... c...... CG....G..G..
M. gilvum (PYR-GCK) . . . .. P I 1 i c.c...... TG.T..G..G..
M. vanbaalenii (PYR-1) . . ... .T...GCC......... c.c....... G....G..G..
MJs L ...CTGGC. ... ... ..... C....... G....G..G.
M. KMS L. ...CTGGC. ... ... ... C....... G....G..G.
MmMmMcs L ...CTGGC. ... ....... C....... G....G..G.




7.b/ DNA sequence alignment of esxR gene coding hypothetical PE family protein in Mycobacterium genome (locus tag Rv3019c in genome of

M. tuberculosis H37Rv).

210 0 230 240 250 260 270 280 20
| | | | | | | | | | | | | | | | | |
M. tuberculosis (H37Rv) CGGCCCCCAAGCTCTGCAGCGTGCCCGCATAACCGGCCATGTCCCCGGCATGAGCCATCATCGCCGGATAGTTGTACATAATCTGCGACAT
M. tuberculosis (H3TRE) . . e e e e e s
M. tuberculosis (KZN 1435) . . L L e e e e
M. tuberculosis (CDC 1551) . . L L L e e
M. bovis (AF2122/97) e e e s
M. bovis BCG (T173P2) . . L e s
M. bovis BCG (172) e e e e e e e e e e e s
M. leprae (Br4923) LLATGL L L
M. leprae (TN) L LATG. L L
M. vlcerans (Agy99) N

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (13950)
M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. parascrofulaceum (BAA-614)
M. gilvum (PYR-GCK)

M. vanbaalenii (PYR-1)
M. JLS

M. KMS

M. MCS

[2N0]

(2 b

DOOOOPFPPFPIrOOOo >

DOOOOO -



8.a/ DNA sequence alignment of PE5 gene coding hypothetical PE family protein in Mycobacterium genome (locus tag Rv(0285 in genome of

M. tuberculosis H37Rv).

10 20 30 42 50 ] 70 £ @0 100
| | | | | | | | | | | | | | | | | | | |
M. tuberculosis (H37Rv) ATGACGTTGCGAGTGGTTCCGGAGGGGCTGGCCGCAGCCAGCGCTGCGGTGGAAGCGCTGACGGCGCGGTTGGCCGCCGCGCATGCGAGCGCAGCGCCGG
M. tuberculosis (H3TRE) . o e e e e e e e e e
M. tuberculosis (KZN 1435) . . o e e e
M. tuberculosis (CDC 1551) . . . . e e e e e e e e e e s
M. bovis (AF2122/87) L e
M. bovis BCG (T173P2) L e
M. bovis BCG (172) L e
M. leprae (Br4923) ... .. AL T..... T. oL AAL L L GA. ... T.AG. . A. A.G........... A...C AG. ... TGC LGTTT. AT
M. lepree (TN) ... .. Al T..... T, AA. .. GA. .. . T.AG. . A. A.G........... A...C AG. . ... TGC LGTTT. AT
M. vicerans (Agy99) ... ... .. e AT. ... ... G. . T..T. .. . c..c...c....G..T..... C.. A ... ... T.C.. A.
M. marinum (M) AT . ... ... G. . T..T. . c...cC. G T..... C..A. .. ... T.C..A
M. avium (104 ... .. AC. ... ... ... C..C..A..C........ CA TG G. . .. c. G........ c GCG. .G.......
M. paratuberculosis (K10) . . . .. AC. ... ... ... C..C..A..C........ CA T..G6........ G. .. ... c. G..G..... c .GCG. .G.......
M. intracellulare (13950) . . . . .. C... ... ... C.. A A ... ... CA....... C........ G........... e A..C .GCG. .G..C. ...
M. smegmatis (MC2 155) . . . .. AC.-. . C.. A ... .. ... AT CA.G..G..... TT.G c Cc G........ c..... TC G..... A..C..CGCT c..C...A
M. kansasii (12478) . ... .. C.......... G..C.. A . .T..... G..G........ G........ G LT T...C.C G........ G...GC cC. . A ..T
M. abscessus (19977) .. ..ATC.CAAC. .C.. ... ... AT LA CA T..G..A. .. .. G..... c c..... TC. ... ... ... C..C..CGCG..C..A.. ...
M. gilvum (PYR-GCK) . .. .. cc....Cc........ cC. . A..T CA.G c G..... G..Cc..C G..... c c c A T........ c. GCG. .G. .. .. TC
M. parascrofulaceum (BAA-614) . . . . . . . . . . ... . ... ... c..... c..... G GA. .. .... C........ G. ... .. ... Cc .G.LL L. c..cC. GCG. .C.......
M. vanbaalenii (PYR-1) . .. .. cc....T..A..C..C..A..C LA G G LG G..... c C c A .G..A..C..C..CGCG..C..T c.
MJLs L AC.T..C..C-.A..C..A..T CA. G..G..... c..... C..G........ c c c..... T .C..C..CGCG..C...... T
MKMS L AC.T..C..C.. . A..C.. A..T CA. G..G..... c..... C..G........ c c c..... T. .C..C..CGCG..C...... T
MmMmMcs L. AC. T cC..C..A..C.. A..T CA. G..G..... c..... cC..G........ c c c..... T. .c..C..CGCG..C...... T
110 120 130 140 150 160 170 180 120 200
| | | | | | | | | | | | | | | | | | | |
M. tuberculosis (H37Rv) TGATTACCGCGGTAGTGCCGCCGGCGGCGGATCCGGTGTCGCTGCAGACCGCGGCCGGGTTCAGTGCACAGGGCGTCGAGCACGCGGTCGTCACCGCCGA
M. tuberculosis (H3TRE) . o e e e e e e
M. tuberculosis (KZN 1435) . L o e e e e e e e e e s
M. tuberculosis (CDC 1551) . . . . e e e e e e e e e e
M. bovis (AF2122/87) L e
M. bovis BCG (T173P2) L e
M. bovis BCG (172) L e
M. leprae (Br4923) GCC.CGTT. .. .. G L C.. o T.GT..TCAA. . ... ... TC.G..GG. A .C.
M. leprae (TN) GCC.CGTT. .. .. G. o L C.. ... T.GT..TCAA. . ... ... TC.G..GG.A...C.
M. ulcerans (Agy99) L. LCTLAL L G..... CG.C....TC............ T.... ... T. C..A. . A T........ T.CG..GG.G.....
M. marinum (M) L. CTLAL L G..... cG.C....TC............ T..... .. T, C..A. . A T........ T.CG..GG.G.....
M. avium (104) c c G..... G. .. ... cC..C........ AL AL ACTG T..... c cC...... CAG. ... .. T c .GG.G .C.
M. paratuberculosis (K10) c c G..... G. .. ... c c..... AL LAL L. AL ACTG T..... c C...... CAG. ... .. T c GG. .. .. c
M. intracellulare (13950) c...C..G..... G..C.......... TC. . .. G. .CATG. .A. ... .. c..T...... CAG. ... .. T...C.A.GG.G.T.C.
M. smegmatis (MC2 155) ....CT.GA.C..TC.C. .. .. T..... C..CG....... C. cC..... C..CA.C....CAC....GT...CG...G..... C.
M. kansasii (12478) T AL Al G........ C.GT. ... ... ... ........... CGA. .GTG. .G
M. abscessus (19977) ....CGGT..C..C..... C........ C.. G.......... G..C..T..C C.GT AL AGC.GT..GG. T c
M. gilvum (PYR-GCK) ..G.G..G. .. .. GC....A. .. ... C..C..CG.C. . A..C............ A.A. AC.G..C CA.C G..T...... CA.TCGA. .G. .. .. CG
M. parascrofulaceum (BAA-614) CC. .C. .. ... .. G........... C.T............. G....... G..C.T......... Cc G..... ATC. .. ... ... c.c. G..... Cc
M. vanbaalenii (PYR-1) ..G.C.. L. c..GCc.cC AL A, A..CGT...... C...... G CA....C..... c CAG. .C cC...A CA.AG. GG.G c
M. JLS ....CGG.A.C..GC... ... ... C........ cG.C C.. . c..G..cc.G c CA.C G.CG. T.A..C .G c
M. KMS ....CGG.A.C..GC. ... ... C........ cG.C C. .. c..G..cc.G c CA.C G.CG. T.A..C .G c
M. MCS ....CGG.A.C..GC. ... ... C........ cG.C C.. .. c..G..ccCc.G c CA.C G.CG. T.A..C .G c



8.b/ DNA sequence alignment of PES gene coding hypothetical PE family protein in Mycobacterium genome (locus tag Rv(028S5 in genome of

M. tuberculosis H37Rv).

210 0 230 240 250 260 270 230 20 30
| | | | | | | | | | | | | | | | | | |
M. tuberculosis (H37Rv) AGGTGTCGAAGAGCTGGGACGCGCCGGCGTTGGTGTGGGCGAATCCGGCGCCAGCTACCTGGCCGGTGATGCGGCCGCCGCCGCTACGTACGGGGTCGTG
M. tuberculosis (H3TRB) . . e e e e e e
M. tuberculosis (KZN 1435) . . L e e e e e e e
M. tuberculosis (CDC 1551) . . L o e e e e e e e e
M. bovis (AF2122/87) L L
M. bovis BCG (T173P2) L L
M. Bovis BCG (172) e e e e e e e e e e e
M. leprae (Br4923) TGCAAT . A. . ... .. CTTG. . A TT.A..T T CAL L
M. leprae (TN) CTGCAAT AL L ... CTTG. .A. . TT. A T T AL
M. ulcerans (Agy99) R T C....... TT..... T..... C...... A CA
M. marinum (M) L.T..C.. ... c....... TT..... T..... c...... A...CA
M. avium (104) R T C..CA .G T..6....T. AL L. C.
M. paratuberculosis (K10) .T..C.. ... C..CA. .G. ... T..G....T. AL L. C.
M. intracellulare (13950) .T..C..G..... CA.C..G..... T..6....T....A...C.
M. smegmatis (MC2 155) GC.A. ... ... C..CCAG. .G..G..GT..... CT.ACG.CC
M. kansasii (12478) GC TT. .. .. c C..A..G..G..C...... CT..CGTCC
M. abscessus (19977) ACCA. .G. . CAT.CAG. . ... ... GG. . ... AT . A...C.
M. gilvum (PYR-GCK) G.CAG. .. ... C.. . ATG. . ... GA.GT TCT.A...CC
M. parascrofulaceum (BAA-614) G. .C. .G. ... .......C. ... A.....G..C..C.....GG....TJ.. .. .. .. CA.C........... G....T...AT...GC
M. vanbaalenii (PYR-1) GCC.G...... c ATG. .G.. . T.G6T.C...CT.A...CC
M. JLS GCC. . .A..C...... ATGAA AT.GG.A.. AT.A...CC
MKMS G..C...C.G.....C..CA.AT.......C.....C...C.G............... GCC..A..C...... ATGAA LAT.GG.A. . . AT.A...CC
MmMcs 2 G..C...C.G.....C..CAAT.......C.....C...C.G............... GCC. .A..C...... ATGAA AT .GG.A. . AT .A...CC




9.a/ DNA sequence alignment of PPE48 gene coding hypothetical PPE family protein in Mycobacterium genome (locus tag Rv3022¢ in genome of

M. tuberculosis H37Rv).

10 2 30 % 50 ] 70 £ £l 100
| | | | | | | | | | | | | | | | | | | |

M. tuberculosis (H37Rv) CTGCACCAACCACGCCACATACGGCACATAGGCGGCCACAAACAACTCAGCACTGGGACCCTGCCACACCCCGGCCCCCACCGCGGCCACCACCACGETL
M. tuberculosis (H3TRE) . o e e e e e s
M. tuberculosis (KZN 1435) . L e e e
M. tuberculosis (CDC 1551) . . o e e e e e e e e e e e s
M. bovis (AF2122/97) L e
M. bovis BCG (T173P2) . . . e
M. bovis BCG (172) e
M. leprae (Br4923) T...CT..G....C. ..GGAG.TAA. .GG. .. . A.CA.. A .
M. leprae (TN) T...CT..G....C. ..GGAG.TAA. .GG. .. . A.CA.. A .
M. ulcerans (Agy99) ... .. T...... G.A.. .GG.G. . ... TTGG. .AC. .. T.. AT.
M. marinum (M) ... .. T.... .. G.A.. L ..G6.C...GG.G. .. .. TTGG. . AC T..AT.
M. avium (104) .C..GT. ... .. T.... .G. LT ..G6.6..G6..C..C......... G.G...... TG.G.. .AC....GT.A.
M. )aratuberculosis (K10) LU TGTT L L ..G6.T..C..G..C..C... B R TGGG. . . AC. . A.GG. .
M. intracellulare (13950) LLLTGT L .G. . . LT..G..G. ... CLL G........ TG.GT. . AC.T. . A..
M. smegmatis (MC2 155) ....G.G6.G....TG. . . ...CL.GL L. . .. CAL L .. GAG. .. ... TG. ... ... CT..G.
M. kansasii (12478) LCLL AL LG LT ..G..G..G. LT L.GL LT ..G6..G6..C..C...C..... G..... AT.TGA...C..C...G..
M. abscessus (19977) L. .GTT..G. .. .TT. TG.A.TC. .GTGGGTG. . ... .. GA
M. gilvum (PYR-GCK) F < R < GG. A A.TGG. .AC. .. ... GG
M. parascrofulaceum (BAA-614) . . . . . AA.G. T....6.. . A.....G.G.........GT.GGC...C..G.....G......... GT c TG . L T A
M. vanbaalenii (PYR-1) G.G.G........ G........ TG LGT. ... GA
M. JLS ....G...G...G. G........ TG. .. .. A.C.G.GT
M. KMS ....G...G...G. G........ TG. .. .. A.C.G.GT
M. MCS G .G...G. G........ TG. .. .. A.C.G.GT

110 170 130 120

| | | | | |

M. tuberculosis (H37Rv) AACTCTTGCGCCACAGCGGCGTACTCGGCGCTTAACGCGCTCCACCCCGCCGCGGCCGCCTGCAACGAACCCGGCCCCGGACCAGCACTTAGCAGCGCCG
M. tuberculosis (H3TRE) . e e e .
M. tuberculosis (KZN 1435) L L e e e e s
M. tuberculosis (CDC 1551) . . o o e e e
M. bovis (AF2122/97) L
M. bovis BCG (T173P2) . o e
M. bovis BCG (172) L e
M. leprae (Brd4923) .G...G.CG....TCT.A L ..CL. L AL .G. .. .G. CALLTL L LA ...GT.G...G.AT. . TCTG. . ... ...
M. leprae (TN) .G...G.CG....TCT.A o L.CLL L AL LGL L LT LA ...GT.G...G.AT.. TCTG. . ... ...
M. ulcerans (Agy99) .GT....CG... .. c.. . R ¢ 1 T..T c..G..C
M. marinum (M) .GT....CG..... C..CAG...T........6.6.T.CG... .GGTTTG...C......A...GT..... T..T. c..G..cC
M. avium (104) .GT..C.CT .G.C.A LCG. L GCTG. .C
M. Jaratuberculosis (K10) .GT..C.CG .GTC G........ GCTG. .C
M. intracellulare (13950) .GT....CT..GG.C. LCGL L .GCTG. .G
M. smegmatis (MC2 155) .GT..GGCT...G.C .C..G..G. GCTGGAC
M. kansasii (12478) LGT. .. CT. .. .. c. GC..G..G. GCTG. .C
M. abscessus (19977) LGT ... G. . AGTT. .. GG..G..G......... CTG. .G
M. gilvum (PYR-GCK) . .. .. CGCT...G. .. T..... G..A..G..GCTG. .G. ...
M. parascrofulaceum (BAA-614) . GT..C. . T. .GG.C.T.T.. .. . L LT ..G. .GCTGGAC. ..
M. vanbaalenii (PYR-1) LGT. . GCT..GG. . . ... .G.. LT TGl AL LT C L AL ..GCTG. .G
MJs L CGCT. .GG.C. C..G..G. . .GCTGGAC
M.KMS L CGCT..GG.C. C..G..G. . .GCTGGAC
MmMmMcs L CGCT. .GG.C cC..G..G. .GCTGGAC




9.b/ DNA sequence alignment of PPE48 gene coding hypothetical PPE family protein in Mycobacterium genome (locus tag Rv3022¢ in genome of

M. tuberculosis H37Rv).

210 220 230 240
| | | | | |

M. tuberculosis (H37Rv) AATGCACCTCCGGCGGCGACGCCAACCACACCGGCGCCGTCAC
M. tuberculosis (H37R8) . . . . e e
M. tuberculosis (KZN 1435) . . . . . e e e e e e e e e
M. tuberculosis (CDC 1551) . . . . . e e e e e e e e e e
M. bovis (AF2122/97) e e
M. bovis BCG (1173P2) . . .
M. bovis BCG (172) .
M. leprae (Br4923) LG G..T....... T G.T...... AC

M. leprae (TN) LG G..T....... T G.T...... AC ..
M. vicerans (Agy99) ... .. G......... CA. .A....T..... G...... T . T
M. marinum (M) ... CA. . A. ... T..... G...... T LT
M. avium (104) LG G....... T...6.T...T..G....T
M. Jaratuberculosis (K10) .GLL L. T. .T..... G. A ... T...G.T........... T
M. intracellulare (13950) LGl G..... G....... T. .o o G. LT
M. smegmatis (MC2 155) LGl G...... AGA. . .. T LGLTAL .G T
M. kansasii (12478) . . ... ... ... .. T..A..G..G.T .G Al
M. abscessus (19977) . ... ... ... AL T. ... ..., A..A.C A
M. gilvum (PYR-GCK) .G..G. .. .. G..G...AGG....T...G..G..G.AT.....
M. parascrofulaceum (BAA-614) . . . . . . . . .. G..... GA.G. . GGC...G.T.... ATG. . T
M. vanbaalenii (PYR-1) LG G...... AG. .. .. T...G6..G..G.AA.A..T
M. JLS LGl G..T...AGG....T...G.TG..G.GAAC..T
M. KMS LG G..T...AGG....T .G.TG. .G.GAAC..T
M. MCS LG G..T...AGG....T .G.TG. .G.GAAC..T



10.a/ DNA sequence alignment of azpB gene coding ATP synthase subunit A in Mycobacterium genome (locus tag Rv1304 in genome of

M. tuberculosis H37Rv).

10 2 » I 50 60 70 20 £ 100
| | | | | | | | | | | | | | | |

M. tuberculosis (H37Rv) ATGACTGAGACCA---TCCTGGCCG---CCCAAATCGAGGTCGGCGAGCACCACACGGCCACCTGGLT - ----------------- CGGTATGACGGTCA
M. tuberculosis (H37TRa) . . . e e e e e e e e e e e mm =
M. tuberculosis (KZN 1435) . . . . . . . .. .. .. S
M. tuberculosis (CDC 1551) . . . . . . L m e e e e m e e e e  m e e e e e e m e m e m =
M. bovis (AF2122/97) L m e m e e e e e e e e e e e e e e e e e e e e
M. bovis BCG (T173P2) . . m e e e e e e e e e e e e e e e e e e e e e
M. bovis BCG (172) e e e e e e e e e m e e —— e
M. leprae (Brd923) ... ... ... .. . R L LGAGGT L L . .Gl c....
M. leprae (TN) . ... . L. LGAGGT . L . .G c....
M. vlcerans (AgyS8) .. .. ... TG - - - .G T . .CLo L. c....
M. marinum (M) ... G- . LT - LLCL c....
M. avium (104) L. Cll LCGT . ... AL o . LLCL c....
M. paratuberculosis (K-10) ..C LCGT ... R L AL - . ..CL L c....
M. intracellulare (13950) J T LCGT . R R c....
M. smegmatis (MC2 155) G..CTG.CCG.TG---AAGA. .GT.GCG.AGCC. .. A . LCL L T. ..
M. kansasii (12478) . ... ... .. T.G.---. ... .. ... B S R S T A..G.
M. abscessus (19977) ... T.AC. . AT---...A...G. AAG.. .C.. AGC. AT
M. gilvum (PYR-GCK) G.CCTC.CCG.TG---AGGAA.G. .GTG. .. ... C. LT LT . B e B E T...
M. parascrofulaceum (BAA-614) . . . . . . . .. .. G.CGT......... AAT . . .G.LL L. c..
M. vanbaalenii (PYR-1) ..CCTC.CCG.AG---AGGAA.GT.GCC. . LCLo L T.
MJs L GC....GTTCC..GCC. ... AGAG. LGCLL L
MKMS L GC....GTTCC..GCC....AGAG. .GC.L L
M.mMcCS L GC....GTTCC..GCC. ... AGAG. .GC. L

110 120 130 140 150 160 170 180 180 200

| | | | | | | | | | | | | | | |

M. tuberculosis (H37Rv) ACACCGACACCGTGTTGTCGACGGCGATCGCCGGGTTGATCGTGATCGCGTTGGCCTTTTACCTGCGCGCCAAAGTGACTTCGACGGATGTGCCAGGCGG
M. tuberculosis (H37Ra) . . . . e e e e e
M. tuberculosis (KZN 1435) . . . L L e e
7 L (1 e L

M. bovis (AF2122/97)
M. bovis BCG (1173P2)
M. bovis BCG (172)

M. leprae (Br4923)

M. leprae (TN)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K-10) . . . . . . .. .. LTCL L LG .C.......CC.....C....... LT - .c..c..Cc..Cc.GC.....

M. intracellulare (13950) . . . . .. ... .. LCAL LG oo ... CLL Lo CL L LT ..G. . .C..C..... .G...C..

M. smegmatis (MC2 155) LTGG. . ... L. . . .C..T.. LA .CCGL ... ... ... .CL L. CL oL .Gl ..c..c..Cc..C.GG.. ...

M. kansasii (12478) ... ... .. A.CC.C........ C....... ... GLLCL T.G..... C..G.............. G.....
M. abscessus (19977) ..GTG. ... .. A.TG.CG.A..C CC.G. . A .GC. T...... T..... G..C..C..... C.G. T CAA

M. gilvum (PYR-GCK) ..GGG. .. .. GA.CC.CG.C..C...... A LT T AAGT.G..G. .. .. CG. c.GC c c..T
M. parascrofulaceum (BAA-614) . . . .G. . . .. GA.CC....C..C.G........ .G T G GA .c..C c.GC Cc CA.

M. vanbaalenii (PYR-1) ..GG. L A.CC.CG.C..C c AL .G..C. T..AAGT. G..C C....... G...... cC.....
MJLs GA.CC....C..C........ G LG CL T G..... G..... C.GG..... CAA
M.KMS GA.CC....C..C........ G LG LCL T G..... G..... C.GG..... CAA
M.MCS L GA.CC....C..C........ G LG LCL T G..... G..... C.GG..... CAA



10.b/ DNA sequence alignment of afpB gene coding ATP synthase subunit A in Mycobacterium genome (locus tag Rv1304 in genome of

M. tuberculosis H37Rv).

210 20 230 40 250 20 270 280 20 300

| | | | | | | | | | | | | | | | | | | |
M. tuberculosis (H37Rv) GGTGCAGTTGTTTTTTGAGGCGATCACCATTCAGATGCGCAATCAGGTCGAAAGCGCCATCGGGATGCGGATCGCACCCTTCGTGCTGCCGCTGGCGGTG
M. tuberculosis (H37Ra)
M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)
M. bovis BCG (1173FP2)
M. bovis BCG (172)
M. leprae (Br4923)
M. leprae (TN)
M. vicerans (Agy99)
M. marinum (M)
M. avium (104)
M. paratuberculosis (K-10)
M. intracellulare (13950)
M. smegmatis (MC2 155)
M. kansasii (12478)
M. abscessus (19977)
M. gilvum (PYR-GCK)
M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS
M. KMS
M. MCS

310 0 3% 340 350 380 370 330 320 @0

| | | | | | | | | | | | | | | | | | | |

M. tuberculosis (H37Rv) ACCATCTTCGTGTTCATCCTGATCTCCAACTGGCTGGCAGTCCTCCCGGTGCAGTACACCGATAAACACGGGCACACCACCGAGTTGCTCAAATCGGCAG

M. tuberculosis (H3TRE) . e e e e e e
M. tuberculosis (KZN 1435) . . . e e e e e e
M. tuberculosis (CDC 1551) . . L L e e e e e e e e e e e e
M. bovis (AF2122/87) e
M. bovis BCG (T173P2) . e i e e e
M. bovis BCG (172) e
M. leprae (Br4923)

M. leprae (TN)

M. uvicerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K-10)
M. intracellulare (13950)
M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK) . L R .G R .
M. parascrofulaceum (BAA-614) .G..G..G...C.... L. G
M. vanbaalenii (PYR-1) GGG.G.TCCG. .. .. GCGG.GGGT. . .C.TTA...GC. .C.
M. JLS .T....CG.GAC. .. L.TL.CAL L. CL L GC....
M. KMS L.TL.CAL .. CL L GC. ...
M. MCS L.T.CAL .. CL L GC. ...

DOOOA-AOO0OO




10.c/ DNA sequence alignment of afpB gene coding ATP synthase subunit A in Mycobacterium genome (locus tag Rv1304 in genome of

M. tuberculosis H37Rv).

410 20 430 “ 450 %0 40 450 420 500
| | | | | | | | | | | | | | | | | | | |

M. tuberculosis (H37Rv) CAGCGGACATCAATTACGTGCTGGCGCTGGCGCTTTTCGTGTTCGTCTGCTACCACACGGCCGGTATTTGGCGGCGCGGTATTGTCGGACACCCGATCAA

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)

M. tuberculosis (CDC 1551)

M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. leprae (Br4923)

M. leprae (TN)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K-10)

M. intracellulare (13950)

M. smegmatis (MC2 155)

M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)

M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. leprae (Br4923)

M. leprae (TN)

M. uilcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K-10)
M. intracellulare (13950)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS




10.d/ DNA sequence alignment of afpB gene coding ATP synthase subunit A in Mycobacterium genome (locus tag Rv1304 in genome of

M. tuberculosis H37Rv).

610 620 630 640 650 650 670 630 620 700

| | | | | | | | | | | | | | | | | | | |
M. tuberculosis (H37Rv) GCCGGCGGCATTCTGGTCGCACTGATCGCGCTCTTTCCCCCCTACATCATGTGGGCGCCCAATGCGATCTGGAAAGCATTTGACCTGTTCGTCGGCGCAA
M. tuberculosis (H3TRE) . e e e e e
M. tuberculosis (KZN 1435) . . o o e e e s
M. tuberculosis (CDC 1551) . . . . e e e e e s
M. bovis (AF2122/8T)
M. bovis BCG (T173P2) e e e e e e
M. bovis BCG (172) e e s
M. leprse (Br4923) . ... .. .. G..C..... TA.C........ A..G..C..T..G..... B G. . ... GT.T..C........... G..... c
M. leprae (TN) . ... .. .. G..C..... TA.C........ A..G..C..T..G..... L G. . ... GT.T..C........... G..... c
M. ulcerans (Agy99) . ... .. AL T....... G..C........... C..G. ... G. . ... GT.C..C LT G
M. marinum (M) ... T....... G..C........... C..G. ... G. . ... GT.C..C LT G.
M. avium (104) L. cC........ G........... G..C..G...... ... ......... c..... C. .. c C. . G.
M. paratuberculosis (K-10) . . . . . . ... .. c........ G........... G..C..G...... ... ......... c..... C. .. c C. . G.
M. intracellulare (13950) . . .. ... .. .. C........ G........... G..C..G..G.... ... ... . C........... G..C C.. G..G
M. smegmatis (MC2 155) . . . . ... .. .. C........ G........ CA.G..C...TGG...... CA....TTC..... c CG.G..... GA.C..C............... cCTC
M. kansasii (12478) ... ... ... .. C........ G........ A..G. .. .. G..G..TG........ L S T.G..C...T............. c.
M. abscessus (19977) . .. .. T..... CA. ... ... CT........ A.G..C G.A.GG. ... ... . ... .. C........ GT.G..C.............. TCTT
M. gilvum (PYR-GCK) . .. ... ... .. cC..... G..G......... A.G..C TGG. ... .. CA CT...... c G.G..... GA.C C. TCTG
M. parascrofulaceum (BAA-614) . . . . . . . . . .. C........ G. ... ... .. C..G..G. ... ... .. ... C. ... ... G..C C. ... G..G
M. vanbaalenii (PYR-1) R c G..C..... G..G..C..T.. . A.G..C...TGG...G..CAA. . .CT...... C........... GA.C c..... T..... G. cTC
MJLs C........ C........... G..C..G..G.GG................. C........... GAGC c..... C..... .. ... G
M.KMS C........ C........... G..C..G..G.GG................. C........... GAGC cC..... C........... G
M.MCS C........ C........... G..C..G..G.GG................. C........... GAGC c..... C........... G

710 0 730 740 750 760 0
| | | | |

M. tuberculosis (H37Rv) TCCAGGCCTTCATTTTTGCGCTGCTGACAATTTTGTACTTCAGCCAAGCGATGGAGCTCGAAGAGGAACACCACTAG
M. tuberculosis (H37TRa) . . . . . e e
M. tuberculosis (KZN 1435) . . . . L L e e
M. tuberculosis (CDC 1551) . . . . . . .
M. bovis (AF2122/97) e
M. bovis BCG (T173P2) . .
M. bovis BCG (172) e e e e
M. leprae (Br4923) LT AL CT.AA. T..... c..C..... B c...... G.T..G..CC.T..TG. A
M. leprae (TN) LT AL CT.AA. T..... c..C..... L c...... G.T..G..CC.T..TG. LA
M. ulcerans (Agy99) LT C........... G. .C. .. e AL T........ A
M. marinum (M) LT C.... .. ... G. . .C. AL C........ A
M. avium (104) LT C..CT..A.C..... C..CC............. G..C...... A....G..AC.C..TG .GA
M. paratuberculosis (K-10) . . . . . .. ... ... cC..CT..A.C..... cC..CC............. G..C...... A....G. AC.C. . TG...GA
M. intracellulare (13950) . . .. ... ... ... C..CT..A.C..... c..cCc.......... T..... c...... A....G..TC.C..T7G.... A
M. smegmatis (MC2 155) . . .. ... ... ... C..CT.......... G..CC............. GT....... A..G..CC.C..GG...... GA
M. kansasii (12478) ... .. .. G........ C..T........ G..CC.C. ... T--- .. T..... A
M. abscessus (19977) . ... ... ... ... c..c...T....... GG..C............. GT.......... G..C..... c..T..... A
M. gilvum (PYR-GCK) . ... ... .. C..CT.......... G..CC............. GT........ T.G..CC.C..CG.G....GA
M. parascrofulaceum (BAA-614) . . . . . . . . ... .. c..C...A.C..... c..cc.c........ T A....G. . AC.C..TG...GA
M. vanbaalenii (PYR-1) . ... ... G..... C..CT.......... G..CC............. GT.......... G..cC.C...G...... GA
MJLs G..... C..C........... C..CC............. GT............. c..cc.C...G...GA
M.KMS L G..... C..C........... C..CC............. GT............. c..cc.C...G...GA
MmMmMcs L G..... C..C........... C..CC............. GT............. c..cc.c G . GA



11.a/ DNA sequence alignment of cmaAl gene coding cyclopropane mycolic acid synthase in Mycobacterium genome (locus tag Rv3392c¢ in

genome of M. tuberculosis H37Rv).

10 2 0 ] 50 ] 70 0 £ 100
| | | | | | | | | | | | | | | | [ [ | |

M. tuberculosis (H37Rv) TCACTTCTGGCAGGTGAACTGGTTGACGTCGATGTATCCGATGCGAAACATCTCGGCGCAGCCGGTGAGGTACTTCATATACCGCTCGTAGACTTCCTCG

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)

M. tuberculosis (CDC 1551)

M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. leprae (Br4923)

M. leprae (TN)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)

M. intracellulare (13950)

M. smegmatis (MC2 155)

M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)

M. vanbaalenii (PYR-1)

M. JLS

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. leprae (Br4923) .C..G.TG. .. .. Cc T.TT.........
M. leprae (TN) .C..G.TG. .. .. c T.TT.........
M. ulcerans (Agy99) LCLLALTLOTT L c.T

M. marinum (M) LCLLALCLTL L C.T..CG.CG...T.
M. avium (104) LCL.GL T C.T.GCG.CGC. ..
M. paratuberculosis (K10) LCL.GL T AL C.T.GCG.CGC.

M. intracellulare (13950) Lo C cCT...... G

M. smegmatis (MC2 155) .C..G.TTCGC.CA. .A.C.T.G.G..G

M. kansasii (12478) LCL.GL T c.T .G..GC. ..
M. abscessus (19977) LCLLALCL LAAL L L L T.C.T...CA.GA

M. gilvum (PYR-GCK) LCL.G. T G.CAT..CGACG

M. parascrofulaceum (BAA-614) LC..G.TG. ... ... ... CCG.GCGA. . ... ..
M. vanbaalenii (PYR-1) LC..G.T. .. .. CA..G.C.T .C.CGTTTGC
M. JLS LCL.GLTT. . C.T.GCG.CGT. ...
M. KMS LCL.GLTT. L C.T.GCG.CGT. ...
M. MCS LCL.GLTT. L C.T.GCG.CGT. ...



11.b/ DNA sequence alignment of cmaAl gene coding cyclopropane mycolic acid synthase in Mycobacterium genome (locus tag Rv3392c¢ in

genome of M. tuberculosis H37Rv).

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. leprae (Br4923)

M. leprae (TN)

M. ulcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (13950)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS

M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. leprae (Br4923)

M. leprae (TN)

M. uvlcerans (Agy99)

M. marinum (M)

M. avium (104)

M. paratuberculosis (K10)
M. intracellulare (13950)

M. smegmatis (MC2 155)
M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS

M. KMS

M. MCS

210 0 230 240 250
| | | | | | | | | | | | | | | | | | | |
CGGTGAAGCCGTTTGCGCTGGCACACTCCTGCACCATCGGTATCGAGGGCAGCCGCCCACCCGGAAAGATCTCGGTCACAATGAATTTCAGGAAACGAGC

20 270 230 220 300

. .T.C. . CTLAL
ACT. AL . .GCC...G....GTG...T.C. G...... CT.TT. . T.A..
G...... A...GGCTT.ACC.ACTG. .. .. C....... TCG. .G. T G.AT.G
GC........ CGCCTTCGAC.A.TGG GGC T TCG. .. .. C... A ... ... .
JACC. L GCCCGCTGC. .GTG GATG. .GCC.TTGGC . TG. . .. .. GTCT CAG
JACC L L GCCCGCTGC. .GTG GATG. .GCC.TTGGC.TG. ... .. GTCT CAG
............. c...G. . .
GC..... CGACGCGCG.G.C. . GTCG.CG.TC
G......... CGCCTT.GCC.ACTG....CC....... TCG....TC.. .G.AT. A
T.TG. ... .. CGCCAATGCC. .GTGT.TA.C. ... .. G....CG. A..T.AA .
.CT....CGACGCCTT.G....GTG TT.CG. .GTCGTCG.C.TT....... TCAA
GCTC. .. .... GCC.T.ACC. .GT. .. .. CCG. .GG. . T.GGG. .TC. ... ... .
GCCG .A...GCCTT.G.C. .GTG GGCG. .GG.G.TGGG. TT. .. ... GTCA
....... A...CCC...GC...G.G.....CG........G.....C..T..G.
....... A...CCC...GC...G.G.....CG........G.....C T..G.
...... A...CCC...GC...G.G.....CG........G.....C T..G.
310 320 330 340 350 30 370 330 320 400

A.TCTC.TGG. .T..T...C..CG.T-CT.GCA. . ...

A.TCTC.TGG.TT . AA. T..T. C..CG.T-CT.GCA. .. .. AAAGGTGGGA.G. AC

C.GCCAC.GG.TG.GC. .. .. A TTC .-ACC... . GCGG.ATCGT. .G. ..

T.TCTC.. ... T..AC LT G .-GT.GCT.GC.GGAAGGT. .G. ..

CTT. C.TG.TG. .. ... ........ C...-GC. A.. C.CGTCGCTGGG.TT.A

CTT C.TG.TG. . ... ......... C...-GC. A.. C.CGTCGCTGGG.TT.A
c........ G....... T...... C..C-ACC.. ... GG....G....GA

C.TCTC G.T..GC CA. .CA.C. . CTGC.CGTG...CG. .TG.ATG. ...

C..CCAC. .G.TG.GC. ... ...... GCA .-ACC....GC.G.ATGGT. .GT .

TCGT.AC.T.AG. . G.. A.T-. . C.A.G. . T.TCCA.. .G.C...G. . GTGG.T.ACA. ... ... .. T. A A .. CTTT. ... . G.AC....... c...

CTTC. .C.TG.T..GC. .. .. CTT...C...-GC. AT. . C.CGTCGCTGGG.TT.AC. ... ... ... ... AL cC..G...... T. ... ... CCGA

.. TCTC.TGG.T. .GCTT. . T. ... .. CG..-C..GCG..C. .GAACGAGGGG.GAAC. . ... ... ... ... AL ALl G.AC. .. ... GCCT

.. T.C.C.TG.T. . GCTT. .A.. A . A -GC. . AT. .C.CGTCGGTGGG.TT. A ... C. LA CCT
CTG. . ...... GC TA. .. .. c -Gcc. .. .. G.CG..G....G...... CALLAL L. CL L
CTG. . ...... GC TA. .. .. c -Gcc. .. .. G.CG..G....G. ... ... A .C.
CTG. . ...... GC TA. .. .. c -GcCc. .. .. G.CG..G....G. ... ... A .C.




11.c/ DNA sequence alignment of cmaAl gene coding cyclopropane mycolic acid synthase in Mycobacterium genome (locus tag Rv3392c in

genome of M. tuberculosis H37Rv).

410 20 0 “w 450 450 470 430 40 500
| | | | | | | | | | | | |
M. tuberculosis (H37Rv) ATGCGCCAGGCTGAAGAACGCGTCGTAGCGCTCGTGACCGAAATGTTCGAAAGCACCGATGCTGACGATGCGGTCGACGGGCTCGTCAAACTGTTCCCAG
M. tuberculosis (H37Ra)
M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)
M. bovis BCG (1173P2)
M. bovis BCG (172)
M. leprae (Brd4923)
M. leprae (TN)
M. vicerans (Agy99)
M. marinum (M)
M. avium (104)
M. paratuberculosis (K10)
M. intracellulare (13950)
M. smegmatis (MC2 155)
M. kansasii (12478)
M. abscessus (19977)
M. gilvum (PYR-GCK)
M. parascrofulaceum (BAA-614)
M. vanbaalenii (PYR-1)

M. JLS
M. KMS
M. MCS
510 520 530 540 550 60 570 530 530 €00
| | | | | | | |
M. tuberculosis (H37Rv) CCGGCCAGCAGAACGCGTTTGGAGCGTAGATTTTCGGAGTTGGCGACCAGCTGCTGAACGTGGTTGGCCTGGTTTTTGCTCAGGGTCAGACCGACGACGT

M. tuberculosis (H3TRE) . e e e e e
M. tuberculosis (KZN 1435) . . . . . . e e
M. tuberculosis (CDC 1551) . . . . . . . . . . ..
M. bovis (AF2122/97) . . e e
M. bovis BCG (1173P2) . . . . . .
M. bovis BCG (172) . . e

M. leprae (Brd4923) GG.GG.G. .TA.C.C.T. .
M. leprae (TN) GG.GG.G. . TA.C.C.T. ATGT. . T
M. ulcerans (Agy99) GCGG.G. .CAGC.G. T. A.GAT.T
M. marinum (M) . GCGG.G. .CAGC.G.T.. . A.GAT.T
M. avium (104) ..CG.GGACGGATG. .. .T.C.G.G.GC
M. paratuberculosis (K10) .CG.GGACGGATG....T.C.G.C.GC

..66.6C.C.TC..C.GC....T....C...
.GG. .C.GGAT. .C.C. .A. AGC.GC...
..CG.GC.G.. AGC.C.T
..CGA.C.GC...C.GA.T.C.
.CG.GC.G. . .TGC.C.T...GA.C. . T...
T
T

M. intracellulare (13950)

M. smegmatis (MC2 155)

M. kansasii (12478)

M. abscessus (19977)

M. gilvum (PYR-GCK) .
M. parascrofulaceum (BAA-614) .GG.GG.G. .CATC.C.

.CCCGC.GC.ATGCGC.

M. vanbaalenii (PYR-1) .
M. JLS CG.GC.C.G.TC.GC. .. .. AAC.GCT. ..
M. KMS CG.GC.C.G.TC.GC. .. .. AAC.GCT

M. MCS



11.d/ DNA sequence alignment of cmaAl gene coding cyclopropane mycolic acid synthase in Mycobacterium genome (locus tag Rv3392c¢ in

genome of M. tuberculosis H37Rv).

610 620 630 640 650 660 670 630 620 700
| | | | | | | | | | | | | | | | | |

M. tuberculosis (H37Rv) TGACGTCGTATTTTTCCACCGCGCGCATCATGGTGGCGCCCCAGCCGCAGCCGACGTCCAACAGTGTCATGCCCGGCTGCAATCCGAGTTTGCCCAGCGE
M. tuberculosis (H37Ra)
M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)
M. bovis BCG (1173P2)
M. bovis BCG (172)
M. leprae (Br4923)
M. leprae (TN)
M. uvilcerans (Agy99)
M. marinum (M)
M. avium (104)
M. paratuberculosis (K10)
M. intracellulare (13950) .G. L
M. smegmatis (MC2 155) . ..G. ...C. .G.G. .. e
M. kansasii (12478) .
M. abscessus (19977)

M. gilvum (PYR-GCK)

M. parascrofulaceum (BAA-614) CG
M. vanbaalenii (PYR-1) G.
M. JLS

M. KMS

M. MCS

| | |
M. tuberculosis (H37Rv)

M. tuberculosis (H37Ra)

M. tuberculosis (KZN 1435)
M. tuberculosis (CDC 1551)
M. bovis (AF2122/97)

M. bovis BCG (1173P2)

M. bovis BCG (172)

M. leprae (Br4923) . ..C. R, - .G..L L. G........... G......
M. leprae (TN) ..C. L .G G........... G......
M. ulcerans (Agy99)  C . .G . . L LA e G C. . A. A . ... ....
M. marinum (M) C.. A, A ... .....
M. avium (104) C......... GC

M. paratuberculosis (K10) .G..C..L L. GC

M. intracellulare (13950) LG T.........
M. smegmatis (MC2 155) LG GC

M. kansasii (12478) LG LCL
M. abscessus (19977) G........... TGC

M. gilvum (PYR-GCK) G. ... ....... AL T

M. parascrofulaceum (BAA-614) C. .G. .. ... ... ... .GT. A.....C.C... ... .. . . .. ... A ... ... .. ... ....CGA...C.....G.. ... ... C.A. .. ... ... ...
M. vanbaalenii (PYR-1) LG AL L G...... T

M. JLS c.CcG........ A .GC

M. KMS C.CG........ A .GC

M. MCS C.CG........ A .GC



11.e/ DNA sequence alignment of cmaAl gene coding cyclopropane mycolic acid synthase in Mycobacterium genome (locus tag Rv3392c in

genome of M. tuberculosis H37Rv).

810 &0 830 80 850 0

| | | | | | | | | | | | |
M. tuberculosis (H37Rv) AAGTCGTCGGACAGGTCGTAGTGCGCCTGCACGTTGGCGAAGTGCGGCTTCAGCTCGTCGGGCAT
M. tuberculosis (H3TR8) . . e e e e e e
M. tuberculosis (KZN 1435) . . . L L e e
M. tuberculosis (CDC 1551) . . . . e e e e e e e e
M. bovis (AF2122/87) L L
M. bovis BCG (T173P2) . . e e
M. bovis BCG (172) .
M. leprae (Br4923) .. ... ... AT AL.G..T..T..... TCTA. .A. ... .. G...... GCA. . A. ..
M. leprse (TN) . ... ... S A..G..T..T..... TCTA. .A. ... .. G...... GCA. . A. ..
M. ulcerans (Agy98) VAL T........ AL T....CAT. .. AC.. ... GCT. A.GT.T..C. ..
M. marinum (M) CLVAL L T........ AL L. T....C.T.... A .. ...... T..... T.T..C. ..
M. avium (104) LG T..G6....C.T.... A .... T.G. AG.T.A...CATC
M. paratuberculosis (K10) A T..G....C.T....A..... T.G. . AG.T.A...CATC
M. intracellulare (13950) . . . ... .. C... A . ....... [ T il
M. smegmatis (MC2 155) . . .. .. .. C. .. ..., A.LA. . T..G..C.C.T....... T..T.GT....TTC..... TG

M. kansasii (12478)
M. abscessus (19977)
M. gilvum (PYR-GCK)

.TTGACAT - - -
..CG.A._AGCC

M. parascrofulaceum (BAA-614) . . . . . AL AL G..T........ TC. .. A ... .. G.G....GCA. A A. . .
M. vanbaalenii (PYR-1) . . . . ... AL A .. G....CTT....... A....G...A..CG.T.AGCC
M. JLS LLC G........... G.......... C.T. ... .. ... ...... T...... cC..GTC
M. KMS LLC G........... G.......... C.T. ... ... ... ... T...... cC..GTC

M. MCS LG G........... G.......... C.T. ... ... ........ T...... C..GTC



