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Bioinformatics analysis of the protein MPT64 encoded by Mycobacterium tuberculosis Rv1980c gene
DAI Yunpeng' s WANG Zihao' ,FU Meiduo® ,FU Lu',ZHANG Linbo®> (1. College of Life Sciences, Jilin
Agricultural University s Changchun 130118, China ; 2. College of Food Sciences and Pharmaceutical Engineering »

Zaozhuang University)

Objective To analyze the structure and function of MPT64 protein encoded by gene Rv1980c¢ of Mycobac-
terium tuberculosis using bioinformatics methods. Methods The basic information of Rv1980c¢ gene and MPT64 pro-
tein was obtained through the NCBI website. Protparam, ProtSeale and ProtCompB software were used to predict the
physicochemical properties and subcellular localization of MPT64 protein. SignalP Server v. 4. 0, TMHMM Server v. 2.0,
NetINGlye 1. 0 server and Net-Phos Server v. 3. 1 were used to predict the signal peptides,transmembrane structures,gly-
cosylation and phosphorylation sites of MPT64 protein. SOPMA and I-TASSER were used to predict the secondary struc-
ture of MPT64 protein and to construct a tertiary structure model of the protein. Bepipred,NetMHCpan-4. 1 and NetMH-
Cllpan-4. 0 were used to predict the epitopes of MPT64 protein. VaxiJen and ToxIBTL were used to screen the antigenic
similarity and toxicity of predicted epitopes. The STRING database was used to predict the interacting proteins of MPT64
and their related functions. Results The MPT64 encoded by Rv1980c¢ consists of 228 amino acids, with a molecular for-
mula of C,;;5 Hiz Nogs Oy, Ss. The theoretical isoelectric point of MPT64 is 4. 84 ,the average hydrophilicity coefficient and
instability index of which is —2. 322 and 28. 73 respectively. MPT64 is predicted to be a hydrophilic protein, which sub-
cellular localization may be extracellular. MPT64 protein may have a transmembrane structure, possibly one signal pep-
tide, two glycosylation sites and 25 phosphorylation sites. The secondary structure of MPT64 contains 28. 07 % a-helix
(Hh),18. 86 % p-fold (Ee),5.26% B-corner (Tt) and 47. 81% irregular curl (Ce). MPT64 protein contains 2 B cell dom-

inant epitopes and 12 T cell dominant epitopes. Its interaction proteins are fbpB,esxA,mpt63,esxB,nrdF1, fbpA, pstS1,

« PESERTIEDE M A AR AESES (No. 20220101326]C) .
xx  WCERURIED| ARz L E-mail: cczlb@126. com; fif B, E-mail : 1837615056 (@126. com
CEEEMe | REms1993-) 9 ZROMER A ARV R A, EENFMAEY S 0BT . E-mail: 1363077349@qq. com



TEORREM T EE 2020E6 19 BT 6 W
Journal of Pathogen Biology Jun. 2024, Vol.19,No. 6

+ 681 -

apa,cfp2l,and MPT70 protein.

Conclusion The bioinformatics analysis, structure and function prediction of MPT64

protein were carried out successfully, which laid the foundation for the further research on MPT64.
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Epitope sequence Position .
of epitopes score score
SKQTGQQVSIAPNAGLDPV  166_184 0.581 1.0809 1. T9E-24
TSSTPREAPYELN 8193 0.555 0.841 6. 36E-10
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Table 2 MPT64 protein T cell epitope prediction
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Epitope sequence  Position redlct?‘d score Antigen similarity  Toxicity
of epitopes score score
APNAGLDPV  176_184 0.491 0.9628 3.43E-29
ATYQSAIPPR 97_106 0.468 0.7045 2.65E-19
NINISLPSY 50_58 0.439 1. 6019 3.77TE-18
TYQSAIPPR 98_106 0.425 0.7798 5. 16E-23
TSSTPREAPY 81_90 0.423 0.651 1.71E-13
DPLPVVFPI 152_160 0.388 1.2809 1.59E-16
EAAGPTQVL ~ 208_216 0.378 0.8882 1. 69E-32
REAPYELNI 86_94 0.3 0.9957 1. 64E-11
DPLPVVFPIV ~ 152_161 0.244 1.2544 1.59E-20
APKTYCEEL 23_31 0.215 0.7782 7.17E-07
TPREAPYEL 84_92 0.145 0.4777 1. 13E-07
GTHPTTTYK  121_129 0.137 1.2579 1. 19E-19
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Fig. 4 Protein interaction prediction of MPT64 protein
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