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Background: Haemophilus influenza persists as a well-known root of ill health in children 

throughout the entire world. Before the introduction of the vaccine, Haemophilus influenza 

remained a well-known and eminent source of septic arthritis, pneumonia, and epiglotti tis. 

Haemophilus influenza, Neisseria meningitides, and staphylococcus pneumonia spreads 

through respiratory droplets and cause diseases such as meningitis,  pneumonia, and other 

secondary infections related to respiratory diseases. Objective was to analyze the 3D structure 

of the protein of Haemophilus influenzae by homology modelling to design antibiotics. 

Methods: For the effective study of protein, computational tools were used to investigate 

protein structure and function, Comprehensive microbial resource (CMR) for comparative 

modelling, Interproscan, BLAST for sequence similarity searching, MODELLER 9.10 for 

homology modeling, Procheck and Protein Structure Analysis (ProSA) software for assessing 

model quality and structural validation. Results: The model showed that it consists of three 

alpha helices (red) and one beta-sheet. Ramachandran Plot statistics show that 97.4% of the 

debris is in the favoured region, 0% in the additional allowed region, 2.65% in the generally 

allowed part, and 0% in the disallowed part. Stability and energy were checked through ProSa. 

Z score was highly negative which showed that the model is highly stable. The greater the 

negative value, the more will be the stability of the model. Conclusion: Cell division protein 

H11025 was selected. The structure was modelled which has provided all the required 

information to design antibiotics to control the harmful effects regarding that protein. 
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INTRODUCTION 

Haemophilus influenza persists as a well-known root 

of ill-health in children throughout the entire world. It 

causes septic arthritis, pneumonia, and epiglottitis.1 

Nontypeable Haemophilus influenza (NTHi) had been 

25-fold comparatively more active than 

staphylococcal thermonuclease in fluorescence 

resonance energy transfer (FRET) activity.2 It spreads 

through respiratory droplets.3 Antibiotics against this 

disease is only possible if we know the exact structure 

of disease-causing protein. 

Computational access to create a three-

dimensional structure of the protein is homology 

modelling. Computational methodology has 

contributed a lot in covering such gaps and 

limitations.4 

3D structure of the protein is built by using a 

primary sequence of proteins and from knowledge and 

information gained from similarities related to 

structure with other proteins.5. Proteins have receptors 

on the surface at which drugs interact and inhibit 

harmful effects.6 In one study, homology modelling 

helped in drug designing for GPCR. Based on the 

crystal structure of 16 different GPCRs, homology 

models of D2 Dopamine and Serotonin 5- HT2A 

receptors were constructed.7 In another study, in some 

patients β-corona virus was found during the spread of 

respiratory diseases in Wuhan. It was found that PL-

Pro, 3CL-Pro, and RdRp have been important targets 

for antiviral drug designing against 2019-nCOV.8 

Antibodies are key proteins produced by the immune 

system to target pathogen protein (antigen). It binds to 

a specific binding surface called an epitope.9 

Therefore, by analyzing the 3D structure of a protein 

of Haemophilus influenza by homology modelling, 

antibiotics can be designed to cure disease. 
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MATERIAL AND METHODS 

It is a Quasi-experimental study carried out in 

controlled circumstances in the computer lab. Sample 

size is not required as no projection toward a 

population is required. Comprehensive microbial 

resource (CMR) is a powerful tool for downloading 

the complete sequence of Haemophilus influenza. 

Classification and functional annotation were done 

through Interproscan. Approximately 2000 proteins 

were found in H influenzae.456 hypothetical proteins 

were confirmed with unknown functions. All 

hypothetical proteins were separated and saved in 

Word document format. The three-dimensional 

structure of the protein was modelled through 

homology modelling. In model building, a template 

plays a very important role. The template was searched 

against Protein Data Bank (PDB) using the Basic 

Local Alignment Search Tool (BLAST).10  

Modeller 9.10 was used to build models of 

the target protein based on the alignment with template 

structures obtained from the template-target alignment 

file. A total of 10 models were generated during the 

Modeller execution. To visualize the newly built 

model, we utilized DS Viewer software. Subsequently, 

the stability and reliability of the models were assessed 

using ProSA and Procheck, which provide insights 

into this overall quality and stereochemical 

correctness.12,13 

RESULTS 

Statics of plot: 

97.4% residues in most favoured parts 

0%   in additional allowed parts 

2.6% in generously allowed parts 

0%   in disallowed parts. 

Ramachandran plot is a graphical representation of the 

dihedral angles of amino acid residues in protein 

structure. 97.4% of residues are present in the most 

favoured region indicating that the protein structure is 

predominantly adopting energetically favourable 

confirmation. 2.6% of residues fall within the 

generously allowed region, suggesting some 

deviations from the most favoured confirmations but 

still within acceptable ranges. There are no residues in 

the additional allowed parts, indicating that the 

structure is largely consistent with well-folded protein 

confirmations. 
 

 
Figure-1: Blast result of H. influenzae hypothetical protein HI1025. 

 

 
Figure-2: Modeller 9.10 was run. Homology model of 

H. influenza hypothetical protein HI1025. DS 

visualizer is used to see this model. 
 

Figure-3: Ramachandran plot by procheck 
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DISCUSSION 

Haemophilus influenzae causes pneumonia throughout the 

world. In this study, it was emphasized on the structural 

analysis of Haemophilus influenzae which plays a critical 

role in disease spreading. The methodology employed a 

combination of computational tools including CMR, 

BLAST, Modeller, and Procheck to predict and validate 

the 3D structure of the protein from Haemophilus 

influenzae. CMR and BLAST were utilized to provide a 

template for homology modeling. A template having 

accession number 1W2EA was selected as the template 

and the target has 85% identity. The structure of the cell 

division protein of Haemophilus influenzae H11025 was 

examined, delving into its intricate details. Modeller 9.10 

was then employed to generate a 3D model based on the 

identified template.  One best model was chosen. Model 

visualization was done through DS viewer. The model 

shows that it consists of three alpha helices (red) and one 

beta-sheet. Evaluation of the model was done through 

Procheck. Procheck facilitated the validation of the 

model’s stereochemical quality and overall reliability. 

Procheck helped in deriving Ramachandran Plot statistics 

show that 97.4% of debris is in the favoured region,0% in 

the additional allowed region, 2.65% in the generally 

allowed part, and 0% in the disallowed part. Overall, these 

results suggest that the protein structure being analyzed is 

well-folded and energetically stable. The ProSA analysis 

of the predicted 3D structure of the protein from 

Haemophilus influenzae yielded crucial information 

regarding its overall quality and stability. 

Z score was highly negative. Greater the negative 

value, the more will be the stability of the model. It lends 

confidence to the structural prediction generated by the 

homology modelling approach suggesting that the model 

accurately captures the essential features of the protein’s 

3D architecture. Overall, the Pro-SA analysis contributes 

to a more thorough understanding of the protein’s 3D 

structure and its potential implications for substrate  

binding and antibiotic design. 

CONCLUSION 

Haemophilus influenzae causes long-term and severe 

diseases. Homology modelling of the protein structure of 

Haemophilus influenzae predicts binding sites for the 

substrate can provide valuable insights for designing 

antibiotics. By identifying these binding sites specific 

regions of protein can be targeted where substrate 

molecules interact, thus helping in the rational design of 

antibiotics that can inhibit the function of the protein, 

leading to the development of potential antimicrobial 

agents against Haemophilus influenzae. 
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