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Abstract 

Mycobacterium cell envelope is a house of variety of biologically active molecules of different shapes. The proteins associated 

with cell wall are the key determinants of pathogenesis & immunogenecity. 

The whole genome sequence of Mycobacterium tuberculosis, which is 44,03,837 nt in length was downloaded from NCBI site. 

The ORFs were analyzed by PSORTb v2.0 for the prediction of the subcellular localization of protein. The non-cytoplasmic 

sequences were used for the further analysis. 

The prediction of signal peptide and transmembrane helics was, done by using the PHOBIUS. The identification of the 

putative virulence factors was carried by searching for homological sequences in the VFDB (Virulence factor database.) Pfam 

Database was used to find out most potent putative vaccine candidates. 

These proteins hold the promise of being potential vaccine candidates for developing an effective vaccine against this disease. 
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Introduction 

TB is one of the most leading infectious disease killing 

people around the world. Among all infectious diseases that 

affect humans, tuberculosis (TB) remains the deadliest. It 

was first described on March 24,1882 by Robert Koch. 

M. tuberculosis is an obligate aerobe (Gram positive 

bacterium). While mycobacteria do not seem to fit the 

Gram-positive category from an empirical standpoint (i.e. 

they do not retain the crystal violet stain), they are classified 

as such due to their lack of an outer cell membrane. 

M.TB. Complexes are always found in the well-aerated 

upper lobes of the lungs. The bacterium is a facultative 

intracellular parasite, usually of macrophages, and has a 

slow generation time, 15-20 hours, a physiological 

characteristic that may contribute to its virulence. (Todar’s 

Online Textbook of Bacteriology 2005) [6] 

At present, epidemiologists estimate that one-third of the 

world population is infected with tubercle bacilli, which is 

responsible for 8-10 million new cases of TB and 3 million 

deaths annually through out the world. 

Approximately 95% of new cases and 98% of deaths occur 

in developing nations, the reason being few resources 

available to ensure proper treatment and where human 

immunodeficiency virus (HIV) infections are common. 

Mycobacterium shows a high degree of intrinsic resistance 

to most antibiotics and chemotherapeutic agents due to low 

permeability of its cell wall. Nevertheless, the cell wall 

barrier alone cannot produce significant levels of drug 

resistance. 

Identification of extra cellular ORFs for Mycobacterium 

tuberculosis H37Rv, Screening for protein motifs such as 

signal peptides, Transmembrane domains and membrane 

anchoring domains, Determination of Antigenic signal 

peptides, Prediction of Virulence Factors, Prediction of 

Putative vaccine candidates. 

 

Materials and Methods 

1. Computer System (Windows Xp).  

2. Internet Connection. 

3. Online Bioinformatics Softwares.  

4. MTB Genome Sequence (Downloaded from NCBI). 

 

The sequence of Mycobacterium tuberculosis was accessed 

from NCBI website. Translation product of Genome 

sequence was further used for analysis using the following 

online softwares. 

1. PSORTb v.2.0: An expanded database of proteins of 

known localization and new modules using frequent 

subsequence-based support vector machines was 

introduced in to PSORTb v.2.0. The program attains a 

precision of 96% for Gram positive and Gram-negative 

bacteria and predictive coverage comparable to other 

tools for whole proteome analysis. (Gardy J.L., Laird 

M.R., M. Ester et al. 2005) [2] 
 

2. Phobius: Phobius a combined transmembrane protein 

topology and signal peptide predictor. The predictor is 

based on a Hidden Markov Model (HMM) that models 

the different sequence regions of signal peptide and the 

different regions of a transmembrane protein in a series 

of interconnected state. (Lukas Kall, Anders Krogh, et 

al. 2004) [3] 

 

3. VFDB: The currently released VFDB contains 

cumulative information of VFs for 16 important 

bacterial pathogens, virulence-associated genes, protein 

structural features, functions, mechanism and important 

literatures. (Lihong Chen, Jian Yang, Jun Yu, Zhijian 

Yao, Lilian Sun, Yan Shen & Qi Jin. 2005) [4] 

 

4. Pfam: Pfam is a database of protein families that 

currently contains 7973 entries. Pfam Database was 

used to find out most potent putative vaccine 

candidates. (Robert D. Finn, Jaina Mistry et al. 2006) [5] 

 

Results 

1. PSORTb 

2. PHOBIUS 

3. VFDB 

4. Pfam
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Conclusion  

The genome of Mycobacterium tuberculosis has been 

completely sequenced and approximately 16% of its total 

genome contains certain unknown proteins, these proteins 

might be involved in specific Mycobacterial function, and 

can be targeted as potential drug targets and as antigens in 

vaccines. 

ORFs were analyzed by PSORTb v2.0 to predict sub-

cellular localization of proteins, out of which non-

cytoplasmic sequences were further analyzed to predict 

Signal Peptide & Transmembrane helics with use of 

PHOBIUS software. 

Protein sequences showing Signal Peptides & 

Transmembrane helics were further used for detecting 

virulence factors from using VFDB software. Protein 

sequences showing greater virulency were used to find out 

most potent putative vaccine candidates using Pfam 

database. 
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The proteins which are obtained by PSORTb v2.0, 

PHOBIUS, VFDB and finally by using Pfam database hold 

the promise of being potential vaccine candidates for 

developing an effective vaccine against Tuberculosis 

disease. 

The repeated use of vaccines such as BCG do not show 

boosting effect throughout the life and even Mycobacterium 

tuberculosis have adapted itself to resist current drugs. So, 

there was a need to find out the most putative vaccine 

candidate for this dreadful disease. (B.R. Bloom & Fine, 

P.E.M. 1994; Brennan P.J., Nikadio H. 1995; Jarlier V., 

Nikaido H. 1994) [8, 9] 
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