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ABSTRACT 

As the world entered into the antibiotic era, a greater emergence of the mechanism of bacterial 

resistance came to the forefront. With the passage and exposure of time, bacteria’s developed 

antibiotic resistance against commonly used antibiotics in healthcare settings. Due to emergence 

of increased antibiotic resistance, there is greater need for the identification of the novel structures 

such as hypothetical proteins, secondary gene clusters etc. which are responsible to provide 

additive pathogenic power to the bacterial species. In order to keep pace with antibiotic resistance 

phenomena, the pressing need is to identify an improved ingredient of bacteria to combat the 

effects of the antibiotic resistance. Developing drug through traditional screening method is a 

lengthy and a laborious task which requires greater number of screening activities until a final lead 

compound is obtained. The traditional method of bioactivity based drug discovery is prone to 

failure. With significant progress in next generation sequencing methods, it is identified that the 

majority of antibiotics which are used in clinical settings are produced as secondary metabolites 

by different strains of bacterial species. Identification of secondary metabolites through bacterial 

biomining is one of the most promising approach in order to address the concerns of multi drug 

resistance. For this purpose, an experimental model organism Paenibacillus terrae was selected for 

the analysis. In order to predict secondary metabolites of gene clusters using signature genes, 

variety of bioinformatics tools are available including antiSMASH, Norine and ClustScan 

database. After identification of secondary metabolites, gene cluster 7 NRPS was modeled using 

3D modeling software SWISS MODEL. Based on the analysis, it was identified that “metabolites 

particularly PKS and NRPS mega synthases, being amazing possibility for engineered science 

showing a secluded association of the areas. With the ongoing availability of atomic foundation of 

PKS and NRPS, the frameworks science is conquering current difficulties in designing of PKS and 

NRPS particular proteins.” So far, the research study provided a practical workflow pattern 

towards the identification of secondary metabolites using signature genes and gene clusters. 
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