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 Monkeypox (Mpox) virus has been a neglected tropical zoonotic disease 

for more than 50 years. Due to its rapidly spreading outbreak in more than 

100 countries and territories, recently, becomes a focus of global attention. 

It is a contagious zoonotic disease caused by the Orthopoxvirus, endemic 

in Central and West Africa, and has symptoms similar to that caused by 

smallpox viruses. Symptoms of Mpox typically include fever, chills, rash, 

and lesions on the genitals or face. Hundreds of human clinical samples 

have undergone next-generation sequencing (NGS), with raw data 

deposited in public repositories, since the global outbreak in 2022. 

However, sequence analysis for in-depth investigation of virus evolution 

is still hampered by the lack of a complete protein database for the Mpox 

virus. Viral protein sequence data are essential for scientific prevention 

and epidemic management. Although many databases include protein 

structures, there is a significant gap in viral protein structures. To address 

this critical gap, the Mpox protein (MOPO) database was developed, 

which integrates 180 predicted 3D protein structures of the Mpox virus. 

Using the AlphaFold server, we predicted and validated protein structures 

with high template modeling scores (pTM). This database serves as a 

repository for all predicted protein isoforms of the Mpox virus. All 

predicted protein structures were uploaded to the database, and it became 

possible for any researcher or person interested in the field of viruses to 

obtain the structure of any protein, which is a quick and useful way for 

researchers to enhance clinical research for infected patients.  

Keywords: AlphaFold, Mpox, Protein Structure Prediction, Viral Protein 

3D Modeling, Virus database.   

1. Introduction 

Viruses are a broad group of biological entities 

that are mandatory cellular parasites. Most 

viruses do not share any common genes or gene 

families, unlike cellular organisms (Villarreal, 

2008). This calls into question virus ancestry and 

evolution. Furthermore, the number of viruses on 

Earth is massive (more than 1031 particles) 

(Hendrix et al., 1999; Mushegian, 2020). It's 

predicted that they carry between 108 and 1010 

unique genes (Koonin et al., 2023). Most viral  

 

variety is currently unexplored, and nothing is 

known about the function of most viral genes that 

have been sequenced (Krishnamurthy and Wang, 

2017). Viral genes not only encode a huge 

number of various functions, which results in a 

great diversity of viral genomes, but viral genes 

also constitute diverse clusters of genes with 

related functions (Kuchibhatla et al., 2014). For 

a long time, viruses have been a primary cause of 

many infectious diseases. Thus, understanding 



Biological and Biomedical Journal                   Soliman et al., 2025 

 

 

 Biol. Biomed. J. (2025) Vol. 3, Issue (1) Pages 179-189 081 
 

the molecular knowledge of viruses is crucial to 

developing improved vaccines, designing novel 

anti-viral agents, and comprehending how 

viruses enter the body (Sharma et al., 2011). 

Viral sequence data can help in the traceability 

and evolution of viruses (Lu et al., 2020), the 

creation of viral nucleic acid detection reagents, 

vaccines, and medications (Lundstrom, 2015, 

2018; Zhang and Holmes, 2020), and play an 

important role in clinical assistant diagnosis and 

scientific prevention, as well as control of 

epidemics by providing an important scientific 

basis.  

In 1958, at the Statens Serum Institute (SSI) in 

Copenhagen, Denmark, two outbreaks of a pox-

like disease in cynomolgus monkeys occurred. 

The novel virus discovered by the SSI was 

dubbed "monkeypox (Mpox) virus", since it 

infected the captive monkeys imported from 

Singapore. The first identification of the Mpox, 

which is nearly related to the Variola Virus, was 

a member of the Orthopoxvirus genus in 1959 

(Arita and Henderson, 1968). In the following ten 

years, eight further outbreaks of Mpox struck 

captive monkeys imported to the Netherlands 

and the USA from Southeast Asia ( Arita and 

Henderson, 1968). Close interaction between 

humans and the large monkey community 

interaction in the area through activities 

including hunting, cooking, and playing with live 

or dead animals  (Ladnyj et al., 1972). For the 

first time in human history in 1970, a 9-month-

old male newborn in the Democratic Republic of 

the Congo (DRC) region contracted Mpox 

(Ladnyj et al., 1972). Four human Mpox 

outbreaks were documented in Africa between 

1970 and 2017 (Antunes et al., 2022). Since then, 

sporadic outbreaks have been reported in some 

countries in western and central Africa, mainly 

among children in rural rainforest areas (Sun et 

al., 2024). In 2003, the Mpox outbreak obtained 

worldwide attention when it extended outside the 

African continent, especially to the United States 

(Reed et al., 2004). In the 20 years that followed, 

a few cases were documented (Alakunle et al., 

2020). As the 2017 Nigerian epidemic persisted 

in 2018 and 2019, many cases connected to travel 

from Nigeria to Singapore and the United 

Kingdom emerged (Antunes et al., 2022). 

Because of this, the World Health Organization 

(WHO) declared the dengue outbreak a “public 

health emergency of international concern” on 

July 23, 2022, a total of 91,123 confirmed dengue 

cases and 663 probable cases, including 157 

deaths, have been reported to WHO from 115 

countries and regions as of September 30, 2023. 

Concerns have been heightened because the 

number of patients infected with dengue has 

increased dramatically recently. By November 

10, 2022, the unprecedented pandemic had 

spread to 110 nations and reached 79,231 cases.  

Some rodents and monkeys in central Africa are 

the Mpox virus natural stewards. Early human 

infections are usually caused by contact with 

infected animals, which includes coming into 

contact with mucous membranes, bodily fluids, 

tissues, or undercooked meat. Additionally, 

scratches or bites from infected animals can 

spread the infection (Harris, 2022). It is thought 

that direct contact with respiratory droplets from 

infected people is the route of human-to-human 

transmission (Walter and Malani, 2022; 

Upadhayay et al., 2022; Beeson et al., 2023), 

besides vertical transmission (Adler and Taggart, 

2022; Billioux et al., 2022). Unlike other 

outbreaks, this latest Mpox infection was the 

greatest known pandemic to occur outside of 

Africa. Previously, a Mpox infection could only 

be identified after contact with infected animals 

or travel to a Mpox-affected area (Durski et al., 

2018; Lu et al., 2023; Wang et al., 2023). 

Nonetheless, in the present outbreak, human-to-

human sexual contact rather than contact with 

infected animals or travel is linked to the 

majority of Mpox infections. Male homosexuals 

or bisexuals have been the victims of Mpox 

epidemics in the previous two years, according to 

reported cases. According to a research study, 

41% of gay or bisexual men infected with HIV 

constitute 98% of these infected cases. 

Furthermore, the anal and vaginal areas 

accounted for 73% of the lesions that were seen 

(Del Rio and Malani, 2022). The symptoms of 

Mpox (Villarreal, 2008) extend from 14 to 21 

days, while the incubation period is from 7 to 14 

days ( Nolen et al., 2016; Guarner et al., 2022). 

Due to the extended incubation time, it might be 

difficult to get an accurate diagnosis, which 

could delay receiving medical assistance, 

exacerbate the illness, and spread the virus 
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further (Accordini et al., 2023; Reda et al., 2023). 

Numerous institutes worldwide have sequenced 

hundreds of clinical samples since the 2022 

epidemic and deposited them in the National 

Center for Biotechnology Information (NCBI) 

Virus repository.  

Mpox virus is a large virus, the 197-kb DNA 

genome of which consists of two linear double-

stranded strands within a dumbbell-shaped inner 

core and an outer envelope around it 

(Shchelkunov et al., 2001, 2002; Chen et al., 

2005; Moss, 2013). Mpox encodes 209 predicted 

open reading frames (Choi et al., 2022). A highly 

conserved centric region in the Mpox genome 

has encoding genes for structural proteins, 

necessary enzymes, and genes involved in viral 

replication. Variable terminal ends of the genome 

encode genes related to host range, viral defense, 

and viral/host interactions (Shchelkunov et al., 

2001, 2002; Chen et al., 2005; Moss, 2013). 

Hairpin loops covalently connect inverted 

terminal repeats (ITRs) at the distal extremities 

of the genome (Shchelkunov et al., 2001, 2002; 

Chen et al., 2005; Moss, 2013). Virion entrance 

into the host cell by fusion with the plasma or 

endocytic membrane marks the start of the viral 

life cycle. Replication occurs in the cytoplasm 

within membrane-bound foci known as viral 

"factories" upon uncoating. Each cell may 

produce about 10,000 genomes, but half end up 

enclosed in virions (Moss, 2013). Based on their 

geographic origins, two primary Mpox clades 

have been identified phylogenetically: the Congo 

Basin and West Africa, these clades are 

distinguished by their considerable disparities in 

case fatality rates (>10% and <1%, respectively), 

which can be attributed to a few different 

virulence genes ( Shchelkunov et al., 2001; 

Antunes et al., 2022; Chen et al., 2005). These 

lineages have further sublineages, such as A.1, 

A.2, B.1, B.2, and more (Sklenovská and Van 

Ranst, 2018).  

The immense genetic variety of viruses, which is 

reflected in a less than 30% amino acid sequence 

identity between previously identified and newly 

found viruses, presents difficulties for sequence-

based annotation and classification ( Terzian et 

al., 2021; Kuchibhatla et al., 2014). On the other 

hand, protein structures have a direct impact on 

function and are thus more conserved, which 

makes them useful for studying viral processes 

(Bamford et al., 2005; Illergård et al., 2009). 

Therefore, the availability of viral protein 

structures is important for viral annotation 

through the detection of structural similarities. 

Thanks to recent developments in computational 

protein structure prediction (Baek et al., 2021; 

Jumper et al., 2021), hundreds of millions of 

protein structures are now accessible via 

resources like the AlphaFold Server (Varadi et 

al., 2022, 2024). Samples in the NCBI Protein 

repository are a collection of sequences 

deposited from several sources, including 

translations from annotated coding regions in 

GenBank and RefSeq. To promote 

bioinformatics and assist experimental 

researchers working on the Mpox Virus, a 

complete data repository of Mpox's proteins was 

established.  

In this study, the Mpox protein database (MOPO) 

was developed as a comprehensive database 

derived from a large set of viral proteins obtained 

from the NCBI Protein and predicted by the 

AlphaFold Server. The database contains 

information on the Mpox virus and the history of 

it. Furthermore, it consists of viral protein-

derived data designed to serve as a 

comprehensive solution for the retrieval and 

analysis of viral proteins from all viral groups 

and species whose 3D structures haven't been 

solved. MOPO is freely available online at 

WWW.mopo.pro  

2. Materials and Methods 

2.1. Data collection and database construction 

The Mpox virus's genome assembly 

(ViralProj15142) RefSeq (NC_003310.1) was 

selected from the NCBI genome repository under 

Taxid: 10244  

(https://www.ncbi.nlm.nih.gov/datasets/genome

/) and was chosen to download his proteins (n = 

180) as FASTA files. This specific genome was 

selected for several reasons: first, it is one of the 

first genomes known to humanity during a Mpox 

outbreak; second, it is one of the most virulent 

genomes (Adler and Taggart, 2022; Antunes et 

al., 2022; Upadhayay et al., 2022; Beeson et al., 

2023), and one of the most important reasons is 

that this sequence has been annotation submitted 

by NCBI RefSeq. The current taxonomic 

http://www.mopo.pro/
https://www.ncbi.nlm.nih.gov/datasets/genome/
https://www.ncbi.nlm.nih.gov/datasets/genome/
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nomenclature for MPVX with 9 basic ranks as of 

the ICTV 2021 release is as follows: Domain: 

Varidnaviria; Kingdom: Bamfordvirae; Phylum: 

Nucleocytoviricota; Class: Pokkesviricetes; 

Order: Chitovirales; Family: Poxviridae; 

Subfamily: Chordopoxvirinae; Genus: 

Orthopoxvirus; Species: Monkeypoxvirus. An 

electron micrograph of two Mpox virions 

revealed a dumbbell-shaped inner core 

(Fowotade et al., 2018). We have a representative 

genome of the Mpox virus, a reference genome 

(NC_003310), and ZAI-96-I-16 (MPV-ZAI) 

isolated from a patient during the 1996 outbreak 

in Zaire. The linear, double-stranded, 196,858-

base-pair sequence encodes 190 open reading 

frames (ORFs) with a highly conserved central 

region and terminal variable regions enclosed in 

hairpin loops at the ends, as indicated by voltage 

gating chloride channels (CLC) (Shen-Gunther et 

al., 2022). We collected protein names, their 

accession numbers, their function, and their 

FASTA sequence files in order to use FASTA 

sequences in predicting proteins and using the 

name, accession number, and function to help 

researchers when searching or when choosing a 

specific protein and to help us collect all the data 

in an organized manner in the database to display 

it on the site in a simplified manner. 

2.2. Predicting the 3D structure of proteins 

Protein prediction techniques and tools have 

been developed, and there are many tools in this 

area, most notably the AlphaFold server. 

AlphaFold's online server (https: 

//alphafoldserver.com) has been used to predict 

the protein structures. The prediction protein 

sequence was obtained from the FASTA 

sequence file uploaded and compiled from each 

protein page on the NCBI and UniProt websites 

and used as input for each modeling task. 

Following the published AlphaFold pipeline, 

AlphaFold predicted the 3D structure of protein 

on the result page, and the result was available to 

download as a zip file via the download button. 

After the predicted 3D protein structure was 

created, it was downloaded, and each protein was 

assembled with its own FASTA file. 

2.3 Protein file preparation and visualization 

After the model prediction for each protein was 

completed, it was downloaded and decompressed 

to the crystallographic information file (.cis) 

format. This format is not commonly used or 

widely used, so it was necessary to convert the 

format from this format to the Protein Data Bank 

(.pdb) format to facilitate its use in different 

applications and save time for researchers if they 

downloaded multiple files simultaneously. We 

selected the protein model file with the highest 

predicted template modeling (pTM) score and 

converted it from the (.cis) format to the (.pdb) 

format. The protein files were prepared and 

visualized using BIOVIA Discovery Studio 

Visualizer. 

3. Results 

3.1 Selection of Mpox virus genome 

A comprehensive database was established from 

the genome assembly of the Mpox virus 

(ViralProj15142; RefSeq: NC_003310.1), 

obtained from the NCBI genome repository 

(Taxid: 10244). This genome was selected due to 

its historical significance as one of the earliest 

and most virulent strains linked to Mpox 

outbreaks, particularly the ZAI-96-I-16 strain 

isolated during the 1996 outbreak in Zaire, and 

this one of the most studied and well-

characterized genomes of the Orthopoxvirus 

genus, making it an ideal candidate for 

comprehensive protein analysis. A total of 180 

proteins encoded by this genome were extracted 

from the NCBI genome repository in FASTA 

format. Each protein was meticulously annotated 

with its corresponding accession number, name, 

and functional description to create a structured 

dataset that researchers can easily access and 

reference. The database was constructed with the 

following goals in mind: 

Comprehensive Functional Annotation: Each 

protein entry was linked to its biological 

function. 

Accession Number Integration: Including 

accession numbers facilitates cross-referencing 

with external databases such as UniProt, PDB, 

and Pfam, providing a multi-layered dataset 

where users can access evolutionary and 

functional information beyond the current study. 

Organized FASTA Sequence Files: The FASTA 

format for each protein sequence was retained to 

allow easy access for downstream computational 

analysis, including sequence alignment, 

https://alphafoldserver.com/
https://alphafoldserver.com/
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evolutionary studies, and structural prediction. 

This simplifies the workflow for researchers 

aiming to conduct homology modeling, domain 

analysis, or epitope mapping for vaccine 

development. 

This well-organized database serves as a 

foundational resource for further computational 

and experimental studies on Mpox proteins. By 

combining structural and functional data, we 

provide a platform that allows researchers to 

efficiently select specific proteins for deeper 

investigation, whether for structural biology, 

drug discovery, or vaccine development 

purposes. The database is designed to be an open 

resource for the scientific community, with its 

potential applications extending into 

comparative genomics, viral evolution studies, 

and therapeutic target identification. 

3.2 3D Structure prediction 

To gain insights into the structural characteristics 

of Mpox virus proteins, the AlphaFold server 

was employed to predict the 3D structures of the 

180 proteins extracted from the Mpox virus 

genome (NC_003310.1). AlphaFold, recognized 

for its cutting-edge accuracy in protein structure 

prediction, was chosen for this study due to its 

ability to predict high-resolution structures with 

limited experimental data. The protein 

sequences, obtained in FASTA format from 

NCBI, served as input for AlphaFold’s deep 

learning algorithm. The AlphaFold pipeline first 

performed multiple sequence alignments 

(MSAs) using homologous sequences from 

multiple sequence databases to construct 

evolutionary profiles for each Mpox protein. 

Combined with structural templates, these MSAs 

were then utilized to predict accurate 3D models 

for each protein. AlphaFold uses a deep learning 

model to predict the distances between pairs of 

amino acids and the angles between chemical 

bonds in the protein. The aligned sequences help 

the neural network model in AlphaFold to make 

more accurate predictions about the distances 

and angles between amino acids. Including 

homologous sequences in MSA helps reduce 

noise and improve the signal for the deep 

learning model. The predicted distances and 

angles are used to assemble a 3D model of the 

protein. AlphaFold generated five models for 

each protein, ranked according to the pTM score 

(a measure of predicted structure accuracy 

generated by AlphaFold), an essential metric for 

assessing model confidence. The top-ranked 

prediction is displayed on the result page, and all 

samples, along with their associated confidences, 

are available to download as a zip file via the 

Download button, as shown in Figure 1. After the 

predicted 3D protein structure was created, it was 

downloaded, and selected Model 0 (The top-

ranked model) (Abramson et al., 2024). 

 

Figure 1. AlphaFold results for Rifampicin 

resistance protein 

A comprehensive analysis of the predicted 

structures revealed that the vast majority of 

proteins exhibited high pTM scores, as shown in 

Figure 2, indicative of the reliability and 

accuracy of the models, which is considered a 

threshold for high-confidence predictions in 

structural biology. 

 

Fig. 2. Average protein number ranked according 

to the pTM score 

For instance, the following examples highlight 

the structural accuracy of proteins: 

Ribonucleoside-diphosphate reductase (2):  

Ribonucleoside-diphosphate reductase 

holoenzyme provides the precursors necessary 

for viral DNA synthesis. Allows virus growth in 
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non-dividing cells. Catalyzed the biosynthesis of 

deoxyribonucleotides from the corresponding 

ribonucleotides and exhibited a pTM score of 

0.95. Hydroxysteroid dehydrogenase: This 

enzyme catalyzes the oxidative conversion of 

Delta5-ene-3-beta-hydroxy steroid and the 

oxidative conversion of ketosteroids. The 3-beta-

HSD enzymatic system plays a crucial role in the 

biosynthesis of all classes of hormonal steroids. 

During viral infection, steroid production 

contributes to virulence by inhibiting the host 

inflammatory response, exhibiting a pTM score 

of 0.95 as shown in Figure 3. 

 

Fig. 3. Total pTM score for each AlphaFold generated protein 

Each 3D model generated by AlphaFold was 

subsequently downloaded in a compressed (.cis) 

format, ensuring the integrity of the data while 

minimizing storage demands. The predicted 

structures, coupled with their respective FASTA 

sequences, offer a powerful resource for 

understanding the molecular mechanisms of 

Mpox virus proteins. The AlphaFold-generated 

models represent a significant advancement in 

the structural biology of Mpox proteins, 

providing unprecedented insights into their 

conformations, active sites, and potential 

functional domains. These structures lay the 

groundwork for future computational and 

experimental studies, including molecular 

docking, drug discovery, and vaccine design. The 

high-confidence predictions also offer a valuable 

resource for comparative structural analysis 

within the Orthopoxvirus genus, facilitating the 

identification of conserved regions that could 

serve as universal drug or vaccine targets.  

3.3 Design of database: 

A key outcome of this study was the 

development of a robust and user-friendly 

database that consolidates both structural and 

functional information for 180 proteins encoded 

by the Mpox virus genome. The database design 

was driven by the need for a comprehensive 

resource that facilitates easy access to Mpox viral 

protein sequences, structural models, and 

functional annotations, enabling researchers to 

perform targeted queries and analyses efficiently. 

Once the protein structures were predicted by 

AlphaFold, the resulting files were downloaded 

in the crystallographic information (.cis) format. 

Given that the. cis format is not widely supported 

by most molecular modeling and visualization 

software; it was necessary to convert these files 

into the more universally accepted Protein Data 

Bank (pdb) format. This conversion was critical 

to ensure compatibility with downstream 

applications, such as molecular docking, 

molecular dynamics simulations, and structural 

bioinformatics studies. The conversion process 

was with each protein model being transformed 

from. cis to .pdb format without compromising 

data integrity or structural accuracy. The 

database was designed with an intuitive and user-

friendly interface to facilitate ease of access and 

navigation for researchers with varying levels of 

computational expertise; the following key 

elements were incorporated into the database 

design: 
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FASTA Sequence files: Each Mpox protein was 

represented by its corresponding FASTA 

sequence, allowing users to retrieve raw 

sequence data for alignment, phylogenetic 

analysis, or further modeling. These sequences 

were cataloged along with their associated 

accession numbers and protein names, ensuring 

clear traceability to the NCBI genome repository 

and other external databases. 

Structural models in.pdb Format: After 

predicting the 3D structures of the Mpox proteins 

using AlphaFold, the models were converted 

from the. cis format to the more widely 

accepted.pdb format to enhance compatibility 

with common molecular visualization and 

analysis tools. These models were made 

available in the database, allowing researchers to 

download and analyze protein structures directly. 

Functional annotations: Each protein entry in the 

database is linked to its predicted or 

experimentally validated function based on 

published literature and sequence homology 

comparisons. 

Downloadable content: The database provides 

downloadable access to both FASTA sequences 

and 3D protein models in .pdb format. This 

feature enables researchers to quickly obtain data 

for integration into their computational pipelines 

for molecular docking, dynamics simulations, or 

evolutionary studies. 

The design of the database allows for future 

scalability, enabling the inclusion of additional 

viral proteins from related poxviruses or newly 

sequenced Mpox strains.  

The structural models and functional data 

available in the database provide a valuable 

resource for the scientific community, 

particularly for researchers focused on studying 

Mpox virus pathogenesis, viral protein function, 

and antiviral development. By centralizing this 

information, the database significantly reduces 

the time and effort required for protein 

characterization, offering a critical tool for 

accelerating research into the prevention and 

treatment of Mpox. MOPO, is a database for the 

Mpox that is designed to facilitate access and 

analysis of the proteins of the Mpox. The 

database is a helpful tool for researchers 

investigating Mpox, since it is designed to 

function as a centralized repository for 3D 

protein structures, functional annotations, and 

protein interaction data. By centralizing this 

information, the database significantly reduces 

the time and effort required for protein 

characterization, offering a critical tool for 

accelerating research into the prevention and 

treatment of Mpox.  

4. Discussion 

Mpox is a severe viral disease caused by a virus 

from the Poxviridae family, which contains 

double-stranded DNA. The first case of Mpox 

was discovered in 1970 when a 9-month-old 

newborn male in the Democratic Republic of the 

Congo was infected with the Mpox virus. The 

virus has since spread outside Africa to several 

countries to date. Furthermore, it is essential to 

understand the fast-progressing transmission of 

the virus infection and its genetic features of the 

evolving virus by studying the mutation rate. In 

this study, we collected proteins from the Mpox 

virus genome sequence dataset contained in 

NCBI Genome Assembly ViralProj15142, which 

was submitted and annotated with high quality by 

the underlying NCBI RefSeq database, so we 

have comprehensive knowledge of each gene. 

Complete genome annotations are particularly 

important for understanding the biology of the 

virus and developing any future treatments or 

vaccines we may seek. We found 180 coding 

sequences (CDS) proteins in the virus genome 

and downloaded their FASTA sequences, which 

play critical roles in viral replication, immune 

evasion, and pathogenesis. They have been 

presented and explained in high quality by the 

NCBI Database. Each protein identifier has been 

linked to the genome through the NCBI Protein 

Database with its accession number. We used the 

AlphaFold server to predict the 3D structures of 

the 180 encoded Mpox proteins, as shown in 

Figure 4. Based on amino acid sequences, the 

AlphaFold deep learning-based algorithm is 

extremely accurate in predicting protein 

structures. We developed three-dimensional 

(3D) models of Mpox proteins to facilitate 

thorough structural study. We have introduced 

MOPO, a database of 180 Mpox genome 

sequence proteins, which is designed to facilitate 

access to and analysis of Mpox proteins. This 

database was created due to the increasing 
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number of infected cases and the WHO interest 

in this deadly disease and issuing more than one 

resolution regarding it. MOPO is the ideal 

solution for researchers and those looking for a 

solution or vaccine to solve this deadly disease. 

This database is the solution to combat this 

disease. The prediction values for each protein 

are reviewed to ensure that the published protein 

is valid before it is submitted for use. The 

database is a useful tool for researchers 

investigating Mpox because it is designed to 

serve as a central repository for 3D protein 

structures and functions, as shown in Figure 5. It 

is available through the following link: 

www.mopo.pro  

 
Fig. 4. Important elements into the database design 

 
Fig. 5. A snapshot a MOPO web interface, showing 

detailed information with tabs and options, (1) Main 

tab: the name of the database, (2) the main of the 

database web interface platform, (3)  About us tab: 

illustration of the information about the authors, (4) 

Protein tab: illustration of the in information about the 

proteins and the PDB files, (5) Connect With MOPO 

tab: illustration the contacts of the authors, (6) Search 

tab: providing the search in the web 

interface platform. 

 

 

Conclusion 

The Mpox virus is a large virus with a 197-kb 

DNA genome containing two linear double-

stranded strands within a dumbbell-shaped inner 

core and an outer envelope around it. Data 

showed that the Mpox is still evolving and 

spreading from person to person. Over time, the 

Mpox virus has undergone mutations that lead to 

genetic variances in the circulating strains, often 

known as lineages. The properties of the virus, 

including its transmission and the intensity of 

symptoms in infected individuals, can be 

influenced by genetic variations, such as 

mutations in the Mpox protein structures. The 

problem is that the Mpox virus's protein 

structures are currently unavailable. In order to 

solve this problem, we are building a database 

because the protein structure is essential for 

comprehending the function of the virus. The 

goal of this project is to offer crucial insights that 

will facilitate further study and the creation of 

new treatments. In this study, a rapid and 

simplified means of profiling Mpox proteins will 

advance Mpox research to serve a wide range of 

research and clinical applications. Genome 

selection for the Mpox virus The NCBI Genome 

database contains the sequence genome database 

of the Mpox virus (Genome Assembly 

ViralProj15142), which was submitted and well 

annotated by the NCBI RefSeq reviewers. 

Protein IDs and FASTA sequences were 

collected. Then, the AlphaFold server was used 

to get predicted protein structures. Future plans 

include the addition of new strains from Mpox, 

and that's a wide variety of protein docking 

procedures that can greatly advance our 

knowledge of viral mechanics. This method not 

only broadens our understanding of the intricate 

ways in which viruses behave but also creates 

new opportunities for potential therapeutic 

approaches. 
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