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ABSTRACT 

Long pepper (Piper longum), also known as Indian long pepper or thippali, is produced for its 

fruit, which is dried and used as a spice and condiment. Long pepper tastes similar to Piper 

nigrum, which produces black, green, and white pepper, but it is spicier. This study seeks 

NCBI FASTA sequences for several  proteins. BLAST is then used to find similar sequences. 

Swiss model modelled homology. The template model was created. This program's 

comparative modelling predicts protein sequence identification with 94.95% accuracy. The 

template protein's e value is 0.0, and chain A may score 990 for 100% similarity. 

Ramachandran plots verified the protein structure. Ramachandran plot analysis found 97% of 

residues in the desired locations. Other methods described and examined the projected 3D 

model. 

Keywords: Medicinal plants, Homology modellling, Structure prediction, Sequence 

similarity 

INTRODUCTION 

Pepper comes from Sanskrit meaning long pepper (pippali). Long pepper (Piper longum), 

often known as Javanese, Indian, or Indonesian long pepper, is a Piperaceae flowering vine 

grown for its dried, spice-like fruit. P. nigrum, which produces black, green, and white pepper 

and has a similar but frequently hotter flavour, is a close relative of long pepper. Fruits are 
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pungent due to piperine, an alkaloid. Java is home to P. retrofractum, another long pepper. 

Topical application lowers inflammation and muscular pain. Ayurveda says it rejuvenates. P. 

longum causes intestinal gas and appetite. P. longum root infusion stimulates placental 

expulsion after birth [1]. Historical use of the full plant and components like the fruit has not 

been documented. Hepatotoxicity, depression, diabetes, cancer, inflammation, and other 

disorders may be treated with this inexpensive, readily available herb [2]. 

 

D-ribulose 1,5-bisphosphate carboxylase/oxygenase (Rubisco), the main enzyme of plant 

photosynthesis, needs carbamylation of Lys201 of the large subunit and Mg(2+) coordination 

to become catalytically competent. 6-phosphogluconate (6PG) and reduced NADPH enhance 

activation in biochemical studies. The structural process remains unknown. Here are the 

crystal structures of activated rice Rubisco with NADPH, 6PG, or 2-carboxy-D-arabinitol 

1,5-bisphosphate (2CABP). Loop 6 at the catalytic site and a few other loops are open-state 

in the NADPH and 6PG complexes. 2CABP complex structures are closed [3]. 

 

A significant source for bioinformatics tools and services is the NCBI (National Center for 

Biotechnology Information). Every day, new information is retrieved from and added to this 

database of DNA, RNA, and protein sequences. BLAST compares amino acid and nucleotide 

sequences [4]. Heuristic sequence alignment. NCBI hosts this tool. BLAST may be used to 

locate homologous species or identify species. These findings are presented graphically, with 

a table displaying the corresponding BLAST score for each hit identified [5]. 

 

Homology modelling is a structural biology technique that significantly contributes to both 

experimentally and systematically determined structure and known protein structure [6]. 

Homology modelling includes template modelling, side chain modelling, model optimization, 

and validation [7]. By integrating a protein's sequence (Target) into a known structure, this 

process creates a previously unidentified protein structure (Template). Given a minimum 

30% sequence homology between the target and the template [8]. The Swiss PDB viewer's 

Swiss Model is a fully automated protein homology modelling service [9]. This server's goal 

is to open up protein modelling to all life science research across the globe [10]. 

 

Ramachandran plots confirm protein structure and conformations in RAMPAGE server 

[11].It is used to visualize the energetically permissible regions for the amino acid residues 

and backbone dihedral angles in protein structure [12]. Three distinct regions that were 

allowed and outliers were indicated on this graph. , and the protein's structural validity was 

confirmed [13]. 

 

The current study focuses on the modelling and analysis of a Piper longum-related 

carboxylase oxygenase inhibitor in three dimensions using data from the Swissmodell server. 

Ramachandran plot analysis was used to validate the structure. 
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 Material and methods 

Sequence retrieval 

FASTA-formatted Piper longum carboxylase oxygenase inhibitor protein sequences are taken 

from the NCBI database. 

Simple Local Alignment Search Instrument (BLAST) 

After a search, the BLASTn suit website provided Piper longum related carboxylase 

oxygenase inhibitor protein query sequences. Mega blast protein selection for very similar 

sequences followed. BLAST. 

Swiss model homology modelling 

Template Search BLAST and HH Blits searched SWISS-MODEL template library. SMTL's 

main amino acid sequence BLAST searched the target sequence. 173 templates were found. 

BLAST searches the goal collection using the SMTL main amino acid sequence. 173 

templates were found. The first generation of HH blits against NR20 was used to create a 

preliminary profile. Then, the obtained profile was compared to all SMTL profiles. 

Templates totaled 2341. 

Template Choice 

The target-template alignment's characteristics have been used to forecast each detected 

template's quality. Then, for model creation, the greatest quality templates have been chosen. 

Building model 

ProMod3 models target template alignment. The template replicates the coordinates that are 

the same between the target and the template to the model. A fragment library is used to 

change additions and deletions. Rebuild side chains. Finally, a force field is utilized to 

regularize the geometry of the created model. PROMOD-II is used to model loops if 

ProMod3 fails. 

QA Model 

The QMEAN scoring function assessed residue model quality. SWISS-MODEL has trained 

QMEAN word weights to improve performance. 

Simulation 

Homology transfers template ligands to the model under the following circumstances. The 

target and template preserve the residues in contact with the ligand, the model contacts the 

ligand, and the protein does not conflict with it. The template library marks biologically 

relevant ligands. If any of these four prerequisites aren't satisfied, the model won't contain the 

ligand. The model summary explains why some ligands were excluded. 

Oligomeric conservation 

Template quaternary structure annotation models target sequence oligomeric form. The 

supervised machine learning approach Support Vector Machines (SVM) uses interface 

conservation, structural grouping, and other template attributes to determine quaternary 

structure quality (QSQE). A model developed using a given alignment and template has a 

QSQE score of 0 to 1 that predicts interchain links. Higher values imply reliability. The 

GMQE score, which measures the model's tertiary structure accuracy, increases. 
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Ramachandran plot study of RAMPAGE structure validation 

The structure was modelled, and after that, the RAMPAGE server received the PDB 

coordinate file. The most liked parts supported the server plot, which is a graphical depiction 

of a protein's three-dimensional structure. Different colours are used to indicate the areas, and 

the protein model was confirmed. 

 

Result 

Sequence retrieval from NCBI 

 

Fig 1: Carboxylase oxygenase inhibitor protein sequences linked to Piper longum in 

FASTA formats collected from NCBI 

Sequence similarity search 

 

Fig 2: Basic Local Alignment Search Tool similarity search Piper longum carboxylase 

oxygenase inhibitor sequences 
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Protein structure prediction 

 

Fig 3: Swiss model sequence identity predicted the protein structure at 94.95%. 

 

Fig 4: Templates for carboxylase oxygenase inhibitors linked to piper longum 
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Fig 5: Related carboxylase oxygenase inhibitor Topology to Piper longum 

 

Fig 6: The carboxylase oxygenase inhibitor linked to Piper longum as shown in Pymol 
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Structure validation using Ramachandran plots 

 

Fig 7: Ramachandran plots predict protein structural quality. High-quality 

Ramachandran plots cover 97% of torsional angles. 

 

CONCLUSION 

FASTA formats for carboxylase oxygenase inhibitor sequences linked to Piper longum taken 

from NCBI. The sequence utilized by the BLAST server is 100% identical. The template 

protein's e value is 0.0, and chain A may score 990 for 100% similarity. The top fifty 

templates and Swiss model for protein structure prediction are mentioned. The filtered list 

was supplemented with 50 templates that were unsuitable for modelling. 

(1wdd,5iuo,2v63,1uwa,1upp) In order to improve our knowledge of the protein universe and 

its characteristics, computational structural modelling techniques have proven themselves as 

a viable supplement to experimental structural biology efforts. In this project, comparative 

modelling approaches have developed into fully automated processes that make it simple to 

get trustworthy 3D models and expand the range of protein model users and applications. The 

Ramachandran plot is most important for predicting protein structure quality based on 

experimental data (X-ray crystallography, NMR and Cryo-EM).Protein structure is 

represented as a number of torsional angles falling in the banned zone. A high quality 

structure encompasses the whole set of torsional angles in the permissible area. In addition to 

experimental approaches, the Ramachandran plot is often used to verify protein structures 

derived from homology modelling or ab-initio procedures. 
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