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Supplementary Figure legends 

 

Figure S1. ClustalΩ sequence alignments of NaOCl-sensitive thiol-switches with 

increased thiol-oxidation and/or S-mycothiolations in NaOCl-treated M. smegmatis 

cells. The alignments include redox-sensitive transcriptional regulators (RseA, RshA, IdeR, 

MSMEG_4471, WhiB1/2), metabolic enzymes and ribosomal proteins, such as the 

myoinositol-phosphate synthase (Ino1), the IMP dehydrogenases (GuaB and GuaB2), the 

ribosomal protein (RpsM) and Zn-containing alcohol dehydrogenases 

(AdhB1/B2/E1/E2/C2/MSMEG_1138, MSMEG_3464, MSMEG_4400, MSMEG_1977). The 

alignments were performed using ClustalΩ (http://www.ebi.ac.uk/Tools/msa/clustalo/) and 

presented using Jalview (ver.2.9.0.b2). The purple color gradient indicates percentage of 

amino acid identity. Cysteine residues are marked in red and the oxidized Cys are bold-faced 

and marked with an asterisk (*). The S-mycothiolated Cys is marked with “M”. 

(A) The iron-dependent repressor IdeR of M. smegmatis was aligned with M. tuberculosis IdeR 

(Rv2711) and DtxR from C. glutamicum (Cg2103) and C. diphtheriae (DIP1414). The 

conserved single Cys102 is S-mycothiolated in M. smegmatis after NaOCl stress. 

 (B) The inositol-3-phosphate synthase (Ino1) of M. smegmatis was aligned with its homologs 

of M. tuberculosis (Rv0046c), C. glutamicum (Cgl2996) and C. diphtheriae (DIP0115). The 

conserved Cys18 was S-mycothiolated in M. smegmatis with a 6.3% oxidation increase under 

NaOCl stress. Ino1 of C. glutamicum was S-mycothiolated at Cys79. 

(C) The inosine-5’-monophosphate dehydrogenases GuaB and GuaB2 of M. smegmatis were 

aligned with the GuaB homologs of M. tuberculosis and C. glutamicum. The active site Cys325 

of GuaB and Cys302 of GuaB2 were identified as S-mycothiolated and with 19% and 33% 

increased oxidations, respectively, under NaOCl stress.  This Cys form a thioimidate 

intermediate during the catalysis and is one of the most conserved NaOCl-sensitive targets for 

S-thiolation across different bacteria.  

(D) The Zn-containing alcohol dehydrogenases of M. smegmatis AdhB1/B2/E1/E2/C2, 

MSMEG_3464, MSMEG_4400, MSMEG_1977 were aligned. Two catalytic Cys residues are 

http://www.ebi.ac.uk/Tools/msa/clustalo/
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shown in red and the four Zn-binding Cys residues are labelled in blue. Interestingly, AdhE1 

and MSMEG_1977 were oxidized at their catalytic N-terminal Cys58 and Cys39, while 

AdhB1/B2/E2 and MSMEG_1138 were all oxidized at one conserved Zn-binding Cys105, 106, 

107 and 113.  

(E) The ribosomal protein RpsM of M. smegmatis (MSMEG_1521) was aligned with RpsM 

homologs of M. tuberculosis (Rv3460c), C. glutamicum (Cg0673) and C. diphtheriae 

(DIP0546). The single Cys86 is conserved and S-mycothiolated in both M. smegmatis and C. 

glutamicum, as well as S-cysteinylated in M. smegmatis and C. glutamicum mshC mutants. 

Cys86 showed a 21.8% oxidation increase in the M. smegmatis wild type under NaOCl stress.  

 (F) The anti-sigma factors RshA (MSMEG_1915) and RseA (MSMEG_5071) of M. smegmatis 

were aligned with their homologs of M. tuberculosis (Rv3221A and Rv1222 respectively) and 

C. glutamicum (Cg0877 and Cg1272). RseA showed 37.5% increased oxidation in the Zn-

binding (ZAS) motif at Cys67 and Cys70 and RshA was 38.2% higher oxidized at the 

conserved Cys76 not present in the ZAS motif. 

(G) The MarR-type transcriptional regulator MSMEG_4471 of M. smegmatis was aligned with 

homologs of M. tuberculosis (Rv2327), Rhodococcus equi (REQ_39840) and Nocardia 

cyriacigeorgica (NOCYR_0508). Cys58 showed an 42.3 % oxidation increase in M. smegmatis 

wild-type strain under NaOCl stress. 

 (H) WhiB1 and WhiB2 of M. smegmatis (MSMEG_1919 and MSMEG_1831) were aligned with 

their homologs of M. tuberculosis (Rv3219 and Rv3260c) and C. glutamicum (Cg0878 and 

Cg0850). Conserved Cys residues of WhiB1 and WhiB2 coordinate an [4Fe-4S] cluster. The 

conserved Cys9 of WhiB1 and Cys67 of WhiB2 showed increased oxidation of 7.4% and 

12.6%, respectively, under NaOCl stress.  
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Figure S2 

 Fig. S2. Differential Voronoi redox treemaps for comparison of the thiol-oxidation level between the M. smegmatis wild type and the mshC mutant.
The Voronoi redox treemaps visualize the log2 fold-change of the percentages of thiol-oxidations in the mshC mutant versus the wild type 
under control (A) and NaOCl stress conditions (B). The increased basal level oxidation in the mshC mutant control (A) is shown by the 
blue-yellow-red color gradient ranging from log2 fold-change oxidation of -3 to +3. The treemap in (C) is used as legend for the functional 
classification of the proteins displayed in (B). The treemaps were generated using the Paver software (Decodon) and proteins were classified 
according to the M. smegmatis TIGRfam annotation. The treemap results indicate that MSH is required to maintain the reduced state of the 
majority of protein thiols in M. smegmatis.
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