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Figure S1: The 120A3 strain does not have a growth defect in vitro.  Strains were grown until late  
exponential phase, diluted to an optical density (OD600) of 0.4 and grown for 72 hours in Middlebrook 
7H9. Growth curves were generated by OD600 measurements and plotted against time. 
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Figure S2: The 120A3 strain is attenuated for growth in RAW246.7 cells. RAW246.7 cells were 
infected at an MOI of 1 for 2 hours after which cells were treated with gentamicin (100 µg/mL) for two 
hours. Treated cells were washed and resuspended in fresh media. Bacteria were harvested and plated 
for Colony Forming Units (CFU) at the indicated time points. Error bars represent the standard deviation;  
experiments were performed in triplicate.  
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N Q1 (m/z) Q3 (m/z) Dwell (ms) Protein_Peptide_Transition# CE (v)
1 571.817 943.532 5 CFP10_GAAGTAAQAAVVR.T1 33.6
2 571.817 785.463 5 CFP10_GAAGTAAQAAVVR.T2 33.6
3 571.817 714.426 5 CFP10_GAAGTAAQAAVVR.T3 33.6
4 673.336 945.49 8 CFP10_TQIDQVESTAGSLQAQWR.T1 38.7
5 673.336 688.352 8 CFP10_TQIDQVESTAGSLQAQWR.T2 38.7
6 673.336 888.469 8 CFP10_TQIDQVESTAGSLQAQWR.T3 38.7
7 827.854 999.438 8 CFP10_ADDEQQQALSSQMGF.T1 46.4
8 827.854 886.354 8 CFP10_ADDEQQQALSSQMGF.T2 46.4
9 827.854 840.392 8 CFP10_ADDEQQQALSSQMGF.T3 46.4
10 829.406 915.501 10 ESAT6_GVQQNWDSTAQELNNSLQNLAR.T1 46.5
11 829.406 801.458 10 ESAT6_GVQQNWDSTAQELNNSLQNLAR.T2 46.5
12 829.406 714.426 10 ESAT6_GVQQNWDSTAQELNNSLQNLAR.T3 46.5
13 619.322 956.468 10 EspB_SQPQTVTVDQQEILNR.T1 35
14 619.322 644.373 12 EspB_SQPQTVTVDQQEILNR.T2 35
15 619.322 772.431 12 EspB_SQPQTVTVDQQEILNR.T3 35
16 465.9 682.3 15 ESAT6_LAAAWGGSGSEAYR.Light.T1 20
17 465.9 538.3 15 ESAT6_LAAAWGGSGSEAYR.Light.T2 20
18 465.9 769.35 15 ESAT6_LAAAWGGSGSEAYR.Light.T3 20
19 469.227 692.315 15 ESAT6_LAAAWGGSGSEAYR.Heavy.T1 20
20 469.227 548.262 15 ESAT6_LAAAWGGSGSEAYR.Heavy.T2 20
21 469.227 779.347 15 ESAT6_LAAAWGGSGSEAYR.Heavy.T3 20
22 508.611 556.32 12 GroES_EKPQEGTVVAVGPGR.Light.T1 22
23 508.611 869.436 12 GroES_EKPQEGTVVAVGPGR.Light.T2 22
24 508.611 655.389 12 GroES_EKPQEGTVVAVGPGR.Light.T3 22
25 511.944 566.32 12 GroES_EKPQEGTVVAVGPGR.Heavy.T1 22
26 511.944 869.436 12 GroES_EKPQEGTVVAVGPGR.Heavy.T2 22
27 511.944 665.389 12 GroES_EKPQEGTVVAVGPGR.Heavy.T3 22
28 644.987 951.537 12 EsxN_Ac-TINYQFGDVDAHGALIR.T2 37
29 644.987 737.442 12 EsxN_Ac-TINYQFGDVDAHGALIR.T3 37
30 665.393 903.53 12 EspF_Ac-TGLLNVVPSFLK.T1 36
31 665.393 1016.614 12 EspF_Ac-TGLLNVVPSFLK.T2 36
32 665.393 690.419 12 EspF_Ac-TGLLNVVPSFLK.T3 36
33 949.484 998.479 12 EspB_Ac-SQPQTVTVDQQEILNR.T1 48
34 949.484 820.934 12 EspB_Ac-SQPQTVTVDQQEILNR.T2 48
35 949.484 900.49 12 EspB_Ac-SQPQTVTVDQQEILNR.T3 48
36 630.7 852.469 12 EsxN_TINYQFGDVDAHGALIR.T1 36
37 630.7 951.537 12 EsxN_TINYQFGDVDAHGALIR.T2 36
38 630.7 737.442 12 EsxN_TINYQFGDVDAHGALIR.T3 36
39 425.226 552.283 12 5455_EspK_GIPRPTGEYAGR.T1 26.3
40 425.226 850.405 12 5455_EspK_GIPRPTGEYAGR.T2 26.3
41 425.226 466.241 12 5455_EspK_GIPRPTGEYAGR.T3 26.3
42 526.258 652.254 12 5455_EspK_VLHLFTDVMDAcR.T1 31.3
43 526.258 826.446 12 5455_EspK_VLHLFTDVMDAcR.T2 31.3
44 526.258 925.514 12 5455_EspK_VLHLFTDVMDAcR.T3 31.3
45 471.808 814.515 12 5455_EspK_KAAIASLIR.T1 28.6
46 471.808 743.477 12 5455_EspK_KAAIASLIR.T2 28.6
47 471.808 672.44 12 5455_EspK_KAAIASLIR.T3 28.6
48 552.982 614.874 12 EspB_ADLEPVNPPKPPAAIK.T1 32.6
49 552.982 918.577 12 EspB_ADLEPVNPPKPPAAIK.T2 32.6
50 552.982 735.938 12 EspB_ADLEPVNPPKPPAAIK.T3 32.6
51 483.928 805.42 12 EspB_GHPTLADIVELER.T1 29.2
52 483.928 692.336 12 EspB_GHPTLADIVELER.T2 29.2
53 483.928 645.357 12 EspB_GHPTLADIVELER.T3 29.2
54 662.325 954.442 12 EspB_VAAAGESDFTDLK.T1 38.1
55 662.325 825.399 12 EspB_VAAAGESDFTDLK.T2 38.1
56 662.325 738.367 12 EspB_VAAAGESDFTDLK.T3 38.1
57 595.312 917.505 12 EspF_NSAGTGLQGVTGK.T1 34.8
58 595.312 988.542 12 EspF_NSAGTGLQGVTGK.T2 34.8
59 595.312 1075.574 12 EspF_NSAGTGLQGVTGK.T3 34.8

Figure S3: MRM transitions used in this study 



N Q1 (m/z) Q3 (m/z) Dwell (ms) Protein_Peptide_Transition# CE (v)
60 644.387 903.53 12 EspF_TGLLNVVPSFLK.T1 36
61 644.387 1016.614 12 EspF_TGLLNVVPSFLK.T2 36
62 644.387 690.419 12 EspF_TGLLNVVPSFLK.T3 36
63 574.307 989.537 12 EspF_SATNVVSGIGSR.T1 33.7
64 574.307 888.49 12 EspF_SATNVVSGIGSR.T2 33.7
65 574.307 1060.574 12 EspF_SATNVVSGIGSR.T3 33.7
66 608.32 829.453 12 PPE68_GESLPGAGGTLTR.T1 35.4
67 608.32 732.4 12 PPE68_GESLPGAGGTLTR.T2 35.4
68 608.32 942.537 12 PPE68_GESLPGAGGTLTR.T3 35.4
69 753.365 892.416 12 PPE68_LNSLGEAWTGGGSEK.T1 42.7
70 753.365 821.379 12 PPE68_LNSLGEAWTGGGSEK.T2 42.7
71 753.365 1191.564 12 PPE68_LNSLGEAWTGGGSEK.T3 42.7
72 685.85 964.55 12 GROES_YGGEEYLILSAR.T1 39.3
73 685.85 835.5 12 GROES_YGGEEYLILSAR.T2 39.3
74 888.92 1217.58 12 GroEL2_DETTIVEGAGDSDAIAGR.T1 45
75 888.92 1118.51 12 GroEL2_DETTIVEGAGDSDAIAGR.T2 45
76 519.782 838.478 12 EspJ_AEPLAVDPAR.T1 31
77 519.782 741.425 12 EspJ_AEPLAVDPAR.T2 31
78 519.782 628.341 12 EspJ_AEPLAVDPAR.T3 31
79 472.894 680.361 12 EspJ_TASSMSTAADIYAK.T1 28.6
80 472.894 609.324 12 EspJ_TASSMSTAADIYAK.T2 28.6
81 472.894 939.478 12 EspJ_TASSMSTAADIYAK.T3 28.6
82 573.295 1220.622 12 2929_TPDAIAQDIHTTLGEK.Heavy.3T1 30
83 573.295 1149.585 12 2929_TPDAIAQDIHTTLGEK.Heavy.3T2 30
84 573.295 1021.526 12 2929_TPDAIAQDIHTTLGEK.Heavy.3T3 30
85 570.625 1212.622 12 2929_TPDAIAQDIHTTLGEK.Light.3T1 30
86 570.625 1141.585 12 2929_TPDAIAQDIHTTLGEK.Light.3T2 30
87 570.625 1013.526 12 2929_TPDAIAQDIHTTLGEK.Light.3T3 30
88 1137.36 1203.1 20 ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Heavy.2y24 50
89 1137.36 1238.4 20 ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Heavy.2y25 50
90 1137.36 1369.2 20 ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Heavy.2y27 50
91 1137.36 1461.8 20 ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Heavy.2y28 50
92 1137.36 1311.7 20 ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Heavy.2y26 50
93 1137.36 1477.3 20 ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Heavy.y14 50
94 1134.693 1199.1 20 ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Light.2y24 50
95 1134.693 1234.73 20 ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Light.2y25 50
96 1134.693 1365.2 20 ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Light.2y27 50
97 1134.693 1458.2 20 ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Light.2y28 50
98 1134.693 1308.2 20 ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Light.2y26 50
99 1134.693 1469.8 20 ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Light.y14 50

100 1151.2 1203.1 20 [Ac]ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Heavy.2y24 50
101 1151.2 1238.4 20 [Ac]ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Heavy.2y25 50
102 1151.2 1369.2 20 [Ac]ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Heavy.2y27 50
103 1151.2 1461.8 20 [Ac]ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Heavy.2y28 50
104 1151.2 1311.7 20 [Ac]ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Heavy.2y26 50
105 1151.2 1477.3 20 [Ac]ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Heavy.y14 50
106 1148.6 1199.1 20 [Ac]ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Light.2y24 50
107 1148.6 1234.73 20 [Ac]ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Light.2y25 50
108 1148.6 1365.2 20 [Ac]ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Light.2y27 50
109 1148.6 1458.2 20 [Ac]ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Light.2y28 50
110 1148.6 1308.2 20 [Ac]ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Light.2y26 50
111 1148.6 1469.8 20 [Ac]ESAT6_TEQQWNFAGIEAASSAIQGNVTSISHLLDEGK.Light.y14 50



Figure S4: Raw data for absolute quantification of EsxA using heavy isotope dilution 
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M eccCb eccD 120A3 comp 
CL 100.00% 40.49% 112.30% 67.87% 79.97% 
CF 100.00% 0.71% 2.07% 5.49% 13.99% 
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Figure S5: MMAR_0039 is required for the export of several Esx-1 substrates. Relative levels of 
EsxB, PPE68, EspB, EspJ, EspF and EspK  in CL and CF fractions generated from the eccCb, 
eccD1, 120A3, and complemented strains as compared to the WT (M) strain. Error bars represent 
the %CV. 



Figure S6: Spectra demonstrating Nα- terminal acetylation of EspB and EspF:Shown here are 
the annotated MS/MS spectra demonstrating NT-Acetylation of EspB (A&B), andEspF (C&D) 
substrates in M. marinum. Shown here for clarity only the y and b-type ions are annotated.  
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Figure S7: Analysis of Nα-terminal Ac EspF and EsxN peptides in the CL, CF and SP. 
Percentage of N-α terminal acetylation of EspF and EsxN in CL, CF and SP from  M. marinum 
WT (M),120A3 and complemented strains. % acetylation was calculated as the area ratio (N-t 
Ac peptide)/(area ratio Nt-Ac peptide + area ratio unacetylated Nt peptide) * 100. The 
differences in % acetylation of EspF for all fractions between the WT and 120A3 strains were 
significantly different from each other using a student’s t-test (p<0.05). The % acetylation in the 
complemented strain was also significantly different from the WT strain (p< 0.05). For EsxN, 
the changes between the WT and 120A3 strain was significant for the CL and CF (p<0.05). 
ANOVA indicates there is no difference between the % acetylation at the cell surface 
(p=.4864). The % acetylation of EsxN in the CF in the WT and complemented strains were not 
significantly different (p=0.72).   
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