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Bioinformatics analysis of the Mycobacterium tuberculosis latency-associated protein Rv2628
WANG Simeng' , WANG Wentao' , WANG Yanxia' ,ZHANG Junze® ,JIANG Jiliang' ,FU Yurong®,LI

meng] , Y1 Zhengjunl (1. School of Medical Laboratory,Shandong second Medical University ,Weifang 261053,
Shandong »China ;2. School of Basic Medicine Science ,Shandong second Medical University) * ™

Objective This study aims to analyze the structure and function of Rv2628 protein of Mycobacterium tu-
berculosis (Mtb) using bioinformatics methods. Methods Basic information of the Rv2628 protein was retrieved from
the NCBI website. Protparam and ProtScale were employed to predict its physicochemical properties and hydrophobicity.
Signal 6.0 Server, TMHMM Server V. 2. 0,NLStradamus,and PSORTb were utilized to predict its signal peptide, trans-
membrane regions,nuclear localization signals,and subcellular localization. NetNGlycl. 0 and NetPhos Server v. 3. 1 were
employed to predict its glycosylation and phosphorylation sites. SOPMA was used to analyze its secondary structure,
while SWISS-MODEL was employed for tertiary structure homology modeling. ABCpred and SYFPEITHI were utilized
to predict its relevant antigenic epitopes. MEGA was employed to construct its molecular evolutionary tree. STRING da-
tabase was used to predict proteins potentially interacting with Rv2628, and autodock was used to implement molecular
docking of Rv2628 protein with compounds.  Results The full length of the Rv2628 gene is 363 bp,encoding 120 amino
acids,with a molecular formula of Cy;; Hyo N5 O145 S, »and an isoelectric point (pI) of 9. 09. This protein is subcellularly
localized in the cytoplasm, lacking transmembrane structures, signal peptides and glycosylation sites, and containing 12
phosphorylation sites,including 6 threonine,5 serine,and 1 tyrosine. Its secondary structure is primarily composed of a-
helices (41. 67%) and random coils (35. 83%). Rv2628 protein contains 10 B cell, 6 Th cell and 6 CTL candidate
epitopes. The homology modeling of tertiary structure has a GMQE of 0. 72. Compound 10 of benzopyran compounds
could stably bind to Rv2628 protein and exert inhibitory effects. Additionally,Rv2628 protein may interact with proteins

such as Rv1733c,rip3,hrpl,devR,and hspX, participating in the process of Mycobacterium tuberculosis dormancy and in-
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ducing Thl immune responses.  Conclusion

Rv2628 protein is hydrophilic, containing multiple phosphorylation sites,

and capable of interacting with various proteins. It exhibits high immunogenicity,containing multiple dominant B cell and

T cell antigenic epitopes. Therefore, Rv2628 protein could be served as a candidate protein for tuberculosis diagnosis.

[Keywords]) Mycobacterium tuberculosis ; Rv2628 ;latency-associated antigen; bioinformatics
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Table 1 Predicted B-cell epitopes of the Rv2628 protein
HE4 EhE A RAMBIRAE )
Rank Epitopes sequence The 9051110? Score
of amino acid
1 HDGRTARVPGDEITST 60 0. 88
2 SGIRAVGPYAWAGRCG 9 0. 83
2 GRIGRWGVHQEAMMNL 24 0. 83
3 TSTVSGWLSELGTQSP 73 0.82
4 AMMNLAIWHPRKVQSA 35 0. 81
5 GPYAWAGRCGRIGRWG 15 0. 80
6 IGDWPAAYAIGEHLSV 99 0.79
7 SELGTQSPLADELARA 81 0.78
8 MSTQRPRHSGIRAVGP 1 0. 67
9 AYAIGEHLSVEIAVAV 105 0.61
10 PRKVQSATITQVTDRS 44 0. 60

F2 R2628ZAM ThAMRERLHFNES
Table 2 Predictive information on the Th cell antigenic epitope
of the Rv2628 protein
MHC- [ 2643 7 W2 SYFPEITHI % i ¥t (48 53
MHC-II molecular subtypes Number of SYFPEITHI table positions

HLA-DRBI % 0101 23(18-31)
HLA-DRBI1 % 0301 5(18-21)
HLA-DRBI1 % 0401 17(18-22)
HLA-DRBI % 0701 7(18-32)
HLA-DRBI % 1101 7(18-20)
HLA-DRBI1 % 1501 13(18-28)
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F 3 Rv2628 EAMMBEIRIE Th REFHEN
Table 3 Prediction of the Dominant Candidate Th Epitope
of the Rv2628 Protein

HAm . SYFPEITHI
£ R e o
phenotype The position SYFPEITHI
of amino acid seduence score
HLA-DRBI % 0701 69 GDEITSTVSGWLSEL 32
76 VSGWLSELGTQSPLA 27
HLA-DRBI * 0101 7 SGWLSELGTQSPLAD 31
HLA-DRBI * 1501 36 MMNLAIWHPRKVQSA 28
73 TSTVSGWLSELGTQS 28
96 AVRIGDWPAAYAIGE 28

& 4 Rv2628 EEH HLA-A » 02:01 [R %I CTL fBaH
B R AT
Table 4 The epitope prediction of Rv2628 protein
in HLA-A * 02:01restricted CTL cells

4 BB IR 7 & el (G
Rank  The position of amino acid  Epitopes sequence Score
1 106 YAIGEHLSV 23
2 75 TVSGWLSEL 22
3 39 LAIWHPRKV 20
4 88 PLADELARA 20
5 89 LADELARAV 20
6 111 HLSVEIAVA 20
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Fig. 5 Molecular evolution tree of Rv2628 protein
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