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Bioinformatics analysis of the Mycobacterium tuberculosis MazF5 toxin protein
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Objective Probing the structure and function of Mycobacterium tuberculosis MazF5 protein.  Methods
Sequences encoding MazF5 gene information and amino acids were obtained from the NCBI database;the physicochemical
properties of the protein was analyzed using the ProtParam application plug-in of Expasy; ProtScale, SignalP 4. 1,
TMHMM Serverv. 2. 0,NetPhos 3. 1,and YinOYang 1. 2 software were used to predict the hydrophilicity, signal peptide,
transmembrane region, phosphorylation site, and glycosylation site of the protein, respectively; SOMPA and SWISS-
MODEL software were used to predict the secondary and tertiary structures of the protein, respectively; the small
molecule binding pockets of the protein were predicted using DoGSiteScorer software;the STRING database was used to
analyze the MazF5-interacting proteins;the amino acid sequence homology was analysed using BioEdit software; B, Th and
CTL cellular antigenic epitopes of the protein were predicted using ABCpred and SYFPEITHI.  Results MazF5 protein
has a molecular formula of C;, Hgs Niss Oy S; 5 contains 1 690 atoms and consists of 109 amino acids. The predicted
isoelectric point PI was 9. 00, the half-life was 30 h, the lipid solubility index was 113. 58, and the instability index was
51. 82,suggesting an unstable protein. In addition, the MazF5 protein has no signal peptide,is a non-transmembrane
protein, possesses multiple phosphorylation and glycosylation sites, and has the highest amount of irregular curls in its
secondary structure. At the same time, it contains several small molecule binding regions and interacts with several
proteins including MazE5, MazF3, MazF6, MazF9 and others. Amino acid sequence homology analysis shows high
homology between M. tuberculosis and M. canettii. MazF5 protein also has multiple B and T cell dominant antigenic
epitopes.  Conclusion The presence of multiple sites and antigenic epitopes,a network of protein interactions, and
multiple small molecule binding sites make the MazF5 protein a potential serum marker for tuberculosis detection.
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Rank Sequence Start position Score
1 LEPGSDPIPRRSAVNL 86 0.92
2 SHRVMTALPARGEVWW 27 0.91
3 RLGRLADIRMRAICTA 115 0.88
4 SRDAAIPRLRRALVAP 57 0. 84
5 RGEVWWCEMAEIGRRP 37 0. 83
6 CEMAEIGRRPVVVLSR 43 0. 82
7 MYCACTERIMTERCLS 10 0. 81
8 PTXINMAFMYCACTER 2 0.8
9 RMRAICTALEVAVDCS 123 0.79
10 CTTTIRGLASEVVLEP 73 0. 68
11 PRLRRALVAPCTTTIR 63 0. 64
12 SAVNLDSVESVSVAVL 97 0.59
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Table 2 Prediction of Th cell dominant antigenic epitopes
of MazF5 protein
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Rank Start position Sequence Score
1 44 TTTIRGLASEVVLEP 32
2 68 AVNLDSVESVSVAVL 29
3 51 ASEVVLEPGSDPIPR 26
3 79 VAVLVNRLGRLADIR 26
4 20 RRPVVVLSRDAAIPR 25
5 12 WCEMAEIGRRPVVVL 24
5 22 PVVVLSRDAAIPRLR 24
5 29 DAAIPRLRRALVAPC 24
5 36 RRALVAPCTTTIRGL 24
5 60 SDPIPRRSAVNLDSV 24
5 83 VNRLGRLADIRMRAI 24
6 41 APCTTTIRGLASEVV 23
6 52 SEVVLEPGSDPIPRR 23
6 65 RRSAVNLDSVESVSV 23
6 86 LGRLADIRMRAICTA 23
7 19 GRRPVVVLSRDAAIP 22
7 71 LDSVESVSVAVLVNR 22
7 91 DIRMRAICTALEVAV 22
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Table 3 Prediction of CTL cell dominant antigenic epitopes
of MazF5 protein
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Rank Start position Sequence Score
1 81 VLVNRLGRL 25
2 78 SVAVLVNRL 24
3 46 TIRGLASEV 23
4 31 AIPRLRRAL 22
4 39 LVAPCTTTI 22
4 55 VLEPGSDPI 22
5 2 TALPARGEV 20
5 69 VNLDSVESV 20
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