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DESCRIPTION 

Protein structure is frequently investigated in order to better understand 

the elements that contribute to diseases, hereditary disorders, and 

nutritional makeup. In most research, Hypothetical Proteins (HPs) obtain 

recognition since they are frequently utilized in structural genomics with 

unclear activities due to a lack of evidence in vivo. If the sequence 

search does not match the protein that has been functionally described, 

the sequence is categorized as speculative. The hypothetical protein, 

according to Normi, is known as an orphan protein, yet it has been 

discovered that this HPs has a high potential for metal-to-protein 

trafficking and confers antibiotic resistance. Proteins are not self-

contained; their functions are expressed when they interact with other 

molecules. Understanding the protein-ligand interaction is critical in 

functional annotation since it is key in drug discovery. The binding site 

prediction approach, which is separated into two methods: geometry and 

energy-based method, identifies the relationship of the protein-ligand 

based interaction. Binding site prediction software looks for a place that 

has the greatest chance of causing a binding contact with other 

molecules [1]. Data such as the binding pocket is provided by some 

predictors. 

Antibiotic medication resistance is rising, necessitating the development 

of newer antimicrobial treatments. The identification of drug targets is 

the initial step in the drug discovery process. Traditional methods for 

identifying and characterizing microbial essential proteins require the 

use of complex techniques such as high-throughput gene disruption 

systems, anti-sense RNA technology, allelic replacement mutagenesis, 

global transposon mutagenesis, systematic single-gene knockout 

experiments. Currently, functional genomics, comparative genomes, and 

bioinformatics give tools for better understanding pathogenic organisms 

and their host’s biological processes. These strategies could lead to the 

discovery of previously unknown cellular functions and pathways that 

could be used as therapeutic targets. For example, the Human Genome 

Project's completion has enabled a differential genomics strategy in 

which a subtractive dataset of a pathogen's genome and that of humans 

is created, with a listing of genes present in the pathogen but not in the 

human host. 

The bioinformatics techniques also enable for the identification of a 

minimal set of genes required for a pathogen's survival. To automate 

the target identification procedure, several of these bioinformatics steps 

could be combined into a single in-silico tool [2,3]. The proteome 

subtraction approach, which is focused on identifying the intersection 

of a pathogen's proteome dataset with the host proteome to generate a 

listing of proteins that exist in pathogen but lack homologs in humans, 

can be used to identify in-silico therapeutic targets. Another way is to 

start with the pathogen's minimal essential protein dataset, which 

contains a list of proteins that could be expected to interfere with the 

pathogen's survival and so could be used as possible therapeutic targets. 

Sequence similarity-based technique and protein-protein interaction 

network topology-based approach are two frequently utilized in-silico 

approaches for predicting pathogen's minimal essential protein dataset. 

Several in-silico techniques for identifying therapeutic targets in 

pathogenic organisms have been developed in the recent decade. The 

created a simple but effective computational technique to find pathogen 

proteins that are conserved among bacteria species but lack homologs 

in the yeast proteome. Based on in-silico differential genome analysis, 

created a method called 'Find Target.' Based on a comparison of 

bacterial proteomes, this tool assists users in searching for proteins that 

are present in one group of bacteria but not in another. The technique 

called 'T-iDT' for identifying therapeutic targets in bacteria; this 

programme uses a database of essential genes and a human proteome 

database to detect bacterial proteins that are non-homologs to human 

and are essential bacterial genes [4]. However, these methods lack the 

ability to identify and remove pathogen paralogous sequences, as well 

as the ability to remove very short pathogen sequences prior to 

homology mapping and the ability to update the host and essential 

protein databases. 
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CONCLUSION 

 
In-silico subtractive genomics offers a rapid, powerful, and cost-

effective technique to screen therapeutic and vaccine targets for any 

pathogen if both the pathogen and host genomes are available. However, 

experimental validation of the selected targets is required. This method 

necessitates several analyses at various phases. Similarly, an efficient 

integrated platform for doing the full analysis at the same time must be 

built. An approach independent of differentially expressed gene essential 

gene screening is also required. In such investigations, conserved 

essential genes based on pan genomics could be used as targets. To 

improve the efficacy of the original strategy, an in-silico mutagenesis 

approach and other computational validation approaches could be 

included in the analysis. 
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