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Bioinformatics analysis of Mycobacterium tuberculosis PPE2
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Objective  To predict and analyze the structure and function of the Mycobacterium tuberculosis PPE2
protein by using various bioinformatics software. Methods PPE2 gene(Rv0256¢) and its coding sequence were obtained
from NCBI. The ORF Finder was used to find the open reading frames of the Rv0256¢ gene. ProtParam was used to
analyze the physicochemical properties, and ProtScaleon Expasy was used to analyze the hydrophilicity of the PPE2
protein. The transmembrane regions,the signal peptides,the subcellular localizations and the phosphorylation sites of the
protein were predicted by TMHMM Sever V. 2.0,SignalP 4.1 Sever,PSORT and NetPhos 3.1 Sever. The BLAST tool
was used to predict its conserved domain and homology. SOPMA and Swiss-Model were used to predict the secondary
structure and 3D model of the protein. ABCpred and SYFPEITHI were used to predict its T-cell and B-cell epitopes.
Results PPE2 protein was composed of 556 amino acids with an isoelectric point of 4. 78. It was a hydrophilic protein
without transmembrane region and signal peptide. The coding gene Rv0256c was 1 671 bp in length and had 10 open
reading frames. PPE2 protein had 53 phosphorylation sites and 1 conserved domain. In protein secondary structure,a -
helix accounted for 41. 91%, B -folding accounted for 11. 33%, B -turning accounted for 3. 96% . random crimping
accounted for 42, 81%. In the 3D model, the QmeaDisCo global score was 0. 644-0. 07. There were 57 B cell epitopes
(score>0.5) and 113 T cell epitopes (score>15) in the protein. Conclusion PPE2 protein is a water protein with
potential T and B cell epitopes,which can be used as a candidate protein for developing tuberculosis vaccine.
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Fig.7 Prediction of two level structure of PPE2 protein
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Fig. 8 Prediction of three level structure of PPE2 protein
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Table 1 Epitope prediction of B cell of PPE2 protein

31 gl PAR A (G

Rank Sequence Start position Score
1 LQKIGYTDFYNNVIQP 200 0.95
2 GGSPRTPMMPGTWDTD 535 0.94
2 HGVLMATNFFGINTIP 120 0.94
3 TGVRKKTPEPDSAEAP 444 0.92
3 PTPPPGPPPPPVTAPP 400 0.92
4 APTAVTAPTPPPGPPP 393 0.9
4 PVAAIAPSIPTPTPTP 373 0.9
4 RMWIQAATTMASYQAV 145 0.9
5 AGLITLPNDAFGGSPR 524 0. 89
5 TAPIWMASPPEVHSAL 2 0. 89
6 TGSPQGAGTLGFAGTT 500 0. 88
6 MFSGFDPWLPSLGNPL 229 0. 88
7 RGYEYLDLDPETGHDP 4184 0. 87
7 AQARKAVGTGVRKKTP 436 0. 87
7 APQIVKANAPTAASDE 174 0. 87
8 PMMPGTWDTDSATRVE 541 0. 86
8 LGYPMDIGSYVAFLSQ 256 0. 86
9 AWLVQASANSAAMATR 77 0. 85
9 TPEPDSAEAPAAAAAP 450 0. 85
9 VSAEGWHSLSIAYAET 29 0. 85

% 2 PPE2 E[ HLA-A x02:01 R CTL HiER M
Table 2 Prediction of HLA-A x 02:01 restricted CTL epitope
of PPE2 protein

fir & 5] B
Pos (123456789) Score
332 LLAAPLAPL 31
317 TLLEQTLAL 28
47 ELAALLAAV 27
105 AAMPTLAEL 27
212 VIQPFINWL 27
239 SLGNPLTFL 27
318 LLEQTLALL 27
324 ALLPAALPL 27
325 LLPAALPLL 27
307 IITDTIALV 26
322 TLALLPAAL 26
329 ALPLLAAPL 25
346 SAAGGFAGL 25
427 YLVGDLNSA 25
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