
 

 

Volume 13 • Number 4 • December 2022 • em00805 

www.jceionline.org  Copyright © 2022 by Authors. Licensee Modestum. OPEN ACCESS for all. | 1 / 10 

RESEARCH ARTICLE 

Background: Mycoplasma genitalium is a gram negative, parasitic pathogenic bacterium, 

usually transmitted sexually into human and frequently causing urethritis in men and women 

as well as cervicitis and pelvic inflammation in women. This is an extremely small self-

replicating entity whose genome has been sequenced. This genome sequencing is 

advantageous in understanding pathogenesis and identifying therapeutic targets. In this study 

different bioinformatics tools and databases were adopted to analyze the functions of 

different hypothetical proteins from M. genitalium G37. 

Methodology: A total of 75 hypothetical proteins (HPs) were retrieved from KEGG database, 

while CDD-BLAST, Pfam, and InterProScan servers were used for conserved domains analysis. 

After that, those HPs were broadly analyzed for physicochemical properties, subcellular 

localization, GO annotation, and virulence factors. 

Results: Based on best score, hypothetical protein MG_476 was selected for homology 

modelling which produced a fairly good quality 3D model. The active site within MG_476 was 

predicted using CASTp server that helps to explore the surface features of the protein. Other 

approaches include the use of NetCTL, IEDB, Bcepred, and ABCpred servers to predict the 

location of B and T cell epitopes. Among the CD8+ T cell epitopes tested, ILQIIMFIL scored 

highest (0.23718) in terms of immunogenicity. 

Conclusion: Moreover, this analysis recommended MG_476 as a non-homologous protein 

and the data generated in this study may facilitate the experimental designing of novel drug 

and vaccines against M. genitalium. 
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Figure 1. Phyre2 aligned secondary structure between MG_476 and c3hhcB 

Figure 2. MG_476's refined 3D structure shown in PyMOL (A). Ramachandran plot of MG_476 (B). Embedded QMEAN value & z-score 
in the dark region indicates the protein of interest (C). ProSA server determination of energy plot and z-score determined by X-ray 
crystallography or NMR spectroscopy (D) 
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Figure 4. CASTp server determined 3D structure of active site with area and volume 

Figure 3. Secondary structure prediction of MG_476 by SOPMA (A). Secondary structure prediction of MG_476 by PSIpred server (B) 
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Figure 5. Protein-protein interaction network of MG_476 and predicted functional partners of the protein MG_476 (A). Ellipro 
discontinuous epitope prediction of MG_476 visualized in Jmol (B). The X and Y axes denote the number of residues and scores, 
yellow regions indicate potential epitopes above the threshold of 0.5 (C) 
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Table 1. Predicted Total Scores for CD8+ T-Cell Epitopes with Interacting MHC-1 Alleles 

Epitope NetCTL combined score 
Interacting MHC-1 allele with an affinity of IC50<200 
(Total score for proteasome, TAP, MHC processing) 

IpMHC immunogenicity prediction 
score 

IMFILVVLF 
1.24; A24 
0.99; B58 
1.31; B62 

HLA-B*15:03(0.3) 
HLA-B*40:13(1.1) 
HLA-A*32:01(0.2) 
HLA-A*32:15(0.6) 
HLA-B*15:01(0.3) 
HLA-A*29:02(0.8) 

0.22834 

LILGLIFSF 
1.03; B58 
1.16; B62 

HLA-A*02:06(1.7) 
HLA-A*32:01(0.8) 
HLA-B*15:01(1.1) 
HLA-B*15:03(2.8) 

0.14712 

FRKTKDRGF 
1.51; B8 

1.22; B27 

HLA-C*07:02(0.5) 
HLA-C*06:02(1.1) 
HLA-B*27:20(1.3) 
HLA-C*07:01(2.6) 

-0.15658 

ILQIIMFIL 
1.03; A2 
1.21; B8 

HLA-A*02:02(0.9) 
HLA-A*02:12(1.3) 
HLA-A*02:02(0.9) 

0.23718 

 

Table 2. Estimated B-Cell Epitope by ABCpred 

Sequence Start position Score 

RGFVKILQIIMFILWLFLI 48 0.85 

EIFRKTKDRGFVKILQIIMF 40 0.71 

GSTGGLASLSGQDLEIFRKT 26 0.63 

IQIVMFIMAVICLIIGLLLS 4 0.61 

MAVICLIIGLLSNHGSTGG 11 0.52 
 

Table 3. Discontinuous Epitopes Prediction of MG_476 Protein 
by Ellipro 

No Residues NoR S 

1 _:M1,_:H2,_:P3,_:I4,_:Q5,_:I6,_:V7,_:M8 8 0.894 

2 
_:R43,_:T45,_:K46,_:D47,_;R48,_:G49,_:F50,_:V
51,_:K52 

9 0.734 

3 _:S73,_:F74,_:A75_:P76,_:R77 5 0.73 

4 _:S35,_:G36,_:Q37,_:E40,_:I41,_:F42 6 0.626 

5 
_;G19,_;L20,_;S23,_;N24,_:H25,_;G26,_:S27,_:T
28 

8 0.26 

Note. NoR: Number of residues & S. Score 
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